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PREFACE

The Solar Energy Research Institute (SERI) has modeled seven of the Department
of Energy (DOE) sponsored solar Industrial Process Heat (IPH) field test
experiments and has generated thermal performance predictions for each pro-—
ject. Additionally, these predictions have been compared with actual perfor-
mance measurements taken at the projects. This work was in support of the
solar IPH project task being managed for DOE by Sandia National Laboratory,
Albuquerque (SNLA).

This document consists of two volumes. Volume I contains the main body of
work and includes an introduction, objectives, a description of the model,
site configurations, model results, comparisons with reported data, and a sum—-
mary. Volume II contains complete performance prediction results (both
tabular and graphic output) and computer program listings.
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SUMMARY

Objective

To model seven of the solar IPH field test experiments, generate performance
predictions, and compare those predictions with reported data.:

Discussion

Since 1977, DOE has funded a series of field tests of solar energy in
industry. Several IPH applications have been utilized for these field tests,
including hot water, hot air, low temperature (100°-175°C) steam, and inter-—
mediate temperature (175°—290°C) steam. Both small-scale and large-scale (up
to 4680 m“) systems have been built and monitored.  In general, the earlier
systems did not exhibit high levels of performance and reliability. The
latest systems have fared better, but still have not met expectations. This
is especially true in the area of energy delivery.. In all cases, original
performance predictions have been' consistently overestimated due to a combi-
nation of inadequate weather data, optimistic component performance models,
and low system reliability.

SERI has utilized its modeling capability to provide more realistic predic-
tions of performance for seven of these field tests. The' hour-by-hour-
simulation code, SOLIPH, was used to generate the performance predictions.
Input data for each site was prepared and SOLIPH was coded with appropriate
component subroutines to provide a complete system configuration. TMY solar
irradiance and weather data were used to drive the simulations. Output for
each site include annual and monthly summaries and monthly clear day data in
both tabular and graphic form..

The performance predictions generated by SOLIPH were compared with the avail-
able measured data reported monthly by the seven site contractors. Compar-
isons were made on a system efficiency basis since long-term consistent data
were rarely available for an entire month. Data gaps resulted primarily from
solar system downtime and data acquisition system malfunctions. The
comparisons produced an identification of the areas of field operation that
were less than adequate and a recommendation of repairs or changes that might
correct the problems. Also, as a result of the modeling effort certain design
goals were generated which may help designers to improve system performance.

Conclusions

The SOLIPH code was shown capable to predicting performance for the seven
solar IPH systems studied. When compared with the reported data from the
field experiments, it appears that SOLIPH generally overpredicts slightly the
system performance. However, the relatively low reliability and consistency
of system operation in the field makes comparisons difficult. For the one
system where high reliability and availability existed, SOLIPH predicted per-
formance very well. Several areas within SOLIPH could be improved to provide
a more accurate modeling tool. These include the effect of dust/dirt on

7 iv
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collector surface optical properties, transient system performance due to
cloud cover, and the use of actual solar irradiance and other weather data.
In addition to SOLIPH modifications, to improve predictive capabilities,
changes in the field tests can improve the actual energy delivery of the
systems. Most of these changes are related to the reduction of both heat
losses and thermal capacitance. Many of the field experiments have initiated
these design modifications to increase system performance. We hope future
efforts can incorporate the field experiences and the modeling capabilities
into improved solar IPH system designs that can provide industry with reliable
systems delivering as much energy as designers predict.
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SECTION 1.0

SOLIPH OUTPUT



RUN iD: CT3

83/11/16.
CATERPILLAR TRACTOR
ANNUAL PERFORMANCE SUMMARY TABLE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR indaiedaiebalioiodeiaindebbiteit SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
: (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
MONTH . GJd GJ GJ GJ % GJ GJ GJ % GJ
JANUARY 960.9 1278.8 748.1 348.7 L46.6 289.9 24.9 33.7 38.8 7.2
FEBRUARY 1257.7 1460.8 1029;0 521.0 50.6 459.8 30. 30.0 uh.7 8.8
MARCH 1934.5 1848.2 1473.3 807.9 54.8 728.1 38.1 1.8 49.4 10.9
APRIL 2596.2 2488.9 2213.9 1273.7 57.5 1181.2 L9.2 43.1 53.4 14.0
MAY 3236.4 3020.2 2878.7 1686.0 58.6 1585. 4 59.1 41.5 55.1 16.9
JUNE 3188.1 2857.5 2717.1 1628. 4 59.9 1534.5 53.3 4o.6 56.5 15.2
JULY : ‘ 3133.3 2915.9 2747.3 1640.4 59.7 1545.2 53.4 42.6 56.2 15. 4
AUGUST 3003.5 3024.9 2824. 4 1643.3 58.2 1540.6 58.0 43.9 54.5 16.9
'SEPTEMBER .2290.8 2472.4 2124.6 1228.1 57.8 1141.1 45.6 L2.2 53.7 13.5
OCTOBER 1732.6 2081.3 1526.9 822.3 53.9 738.5 40.0 u3.2 Lg.u 11.9
NOVEMBER 1091.1 1539.0 9u2.1 454, 4 4g.2 383.7 30.1 4o.7 4o.7 8.9
DECEMBER 914.9 1464.6 8h2.2 368.6 43.8 298.4 32.1 38.1 35.4 9.4
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RUN [D: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
FEBRUARY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e Tt SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLEGCTED (%) DELIVERED  LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ . GJ GJ % GJ

32 2/ 1 2y .1 3.2 0.0 0.0 0.0 0.0 0.0 A 0.0 0.0
33 -2/ 2 54.4 79.1 50.7 24.9 49.2 21.0 1.8 1.3 L1.5 .5
34 2/ 3 52.6 70.6 4y .1 22.0 50.0 18.8 1.5 1.7 u2.7 4
35 2/ 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0
36 2/ 5 22.5 2.1 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
37 2/ 6 22.7 2.1 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
38 2/ 7 25.8 3.3 0.0 0.0 0.0 0.0 0.0 -.0 0.0 0.0
39 2/ 8 28.7 4,2 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
4o 2/ 9 ug.2 50.3 29.2 15.2 52.1 12.0 1.1 1.4 41.0 .3
41 . 2/10 45.5 51.1 33.0 16.7 50.7 13.8 1.1 1.7 41.9 .3
y2 2/11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
43 2/12 27.3 3.3 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
4y 2/13 43.7 34.2 18.3 9.0 49.2 6.2 .6 1.3 33.8 .2
45 2/14 68.7 106.0 77.0 37.7 48.9 33.8 2.2 1.6 43.9 .6
L6 2/15 67.6 100.6 70.5 35.6 50.5 32.0 2.0 1.7 us.y .6
47 2/16 68.7 102.2 75.1 36.8 49.0 32.9 2.2 1.6 43.8 .6
48 2/17 60.9 74.6 53.8 26.3 48.8 22.6 2.0 1.7 42.1 .6
49 2/18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7 0.0 0.0
50 2/19 18.7 7 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
51 2/20 69.9 97.0 69.5 35.8 51.5 31.7 2.0 1.4 45.5 .6
52 2/21 73.6 107.8 81.5 L40.9 50.1 37.0 2.2 1.6 45.3 .6
53 2/22 75.3 110.9 84.1 42.5 50.5 38.7 2.2 1.6 46.0 .6
54 2/23 76.2 111.4 85.0 43.1 50.8 39.3 2.2 1.6 46.2 .6
55 2/24 70.3 88.6 65.6 34.2 52.2 30.6 2.0 1.7 u6.7 .6
56 2/25 0.0 0.0 6.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
57 2/26 57.4 u6.2 27.1 14.9 55.0 11.9 .9 1.5 uh4.0 .3
58 2/27 76.3 103.4 80.4 41,4 51.5 37.4 2.2 1.5 46.6 .6
59 2/28 78.6 107.9 84.3 43.9 52.1 40.1 2.2 1.6 u47.6 .6



RUN iD: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE- SUMMARY TABLE
MARCH
INCIDENT SOLAR ENERGY SYSTEM
----------------------- - ——————— COLLECTOR e it et Lk b SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULTAN (*) COLLECTED (*) DEL I VERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ’ GJ % GJ GJ GJ % GJ
.60 3/ 1 76.6 98.4 77.5 39.9 51.4 36.1 2.2 1.6 46.5 .6
61 3/ 2 79.7 105.1 83.2 L3.2 52.0 39.4 2.2 1.6 47.4 .6
. 62 3/ 3 62.7 56.5 L2.7 21.7 50.8 18.5 1.5 1.8 L43.4 b
63 3/ 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .6 0.0 0.0
64 3/ 5 85.0 113.3 90.7 L48.0 52.9 L3.7 2.2 1.3 Lg.1 .6
65 3/ 6 82.5 101.9 80.5 L. o 54.7 L4o.bu 2.0 1.6 50.2 6
66 3/ 7 83.0 101.5 80.5 Lh,2 54.9 40.6 2.0 1.6 50.4 .6
67 3/ 8 70.5 71.2 53.8 29.0 54.0 25.9 1.3 1.7 Lg.2 b
68 3/ 9 4.0 3.7 55.6 30.0 54.0 26.8 1.5 1.7 Lg.2 .4
69 3/10 42.0 13.8 7.3 3.6 49.8 1.4 b 1.9 19.4 .1
70 3/11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
71 3/12 34.8 3.2 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
72 3/13 45.1 10.3 2.6 1.3 L4g.0 -1.1 .2 1.4 -43.3 .1
73 3/14 89.8 107.6 89.2 Lug.7 54.6 Li.8 2.2 1.5 50.2 .6
74 3/15 55.5 38.7 29.4 15.6 53.2 13.1 .9 1.9 Lu.,7 .3
75 3/16 b1.6 7.9 0.0 0.0 0.0 0.0 0.0 .5 0.0 0.0
76 3/17 95.1 116.6 97.3 54.1 55.6 L9.7 2.2 1.3 51.1 .6
77 3/18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
78 3/19 83.8 97.6 81.4 L. 8 55.0 L40.5 2.2 1.3 49.7 .6
79 3/20 57.1 36.5 27.9 15.2 54.5 12.8 .9 1.9 45.8 3
80 3/21 69.9 52.0 b1.2 22.4 54.2 19.2 1.3 1.6 46.5 b
81 3/22 45.2 5.7 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0
82 3/23 85.7 82.5 65.1 37.0 56.7 33.3 1.5 1.3 51.2 4
83 3/24 102.5 125.3 106.5 60.4 56.7 56.5 2.3 1.6 53.0 .6
84 3/25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 e 0.0 0.0
85 3/26 83.5 71.3 56.3 33.5 59.5 30.1 1.3 1.5 53.4 b
86 3/27 103.9 123.0 105.5 ,60.3 57.1 56.3 2.3 1.5 53.3 6
87 3/28 52.0 21.3 . 15.2 7.5 49.1 5.0 .6 1.8 32.8 .2
88 3/29 04,3 121.7 104.8 59.7 57.0 55.8 2.3 1.6 53.2 .6
89 3/30 29.1 1.1 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
90 3/31 93.8 90.6 79.0 43.9 55.5 39.5 2.3 -1.3 50.0 .6
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RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
-
MONTHLY PERFORMANCE SUMMARY TABLE
APRIL
INCIDENT SOLAR ENERGY SYSTEM
e e e e COLLECTOR = —-eersecccccmceeeea- SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JUL AN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (%) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ 2 GJ

91 L/ 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
92 y/ 2 57.7 18.8 9.8 5.5 56.0 3.0 A 1.6 30.4 .1
93 b/ 3 109.6 125.7 109.0 62.7 57.5 58.6 2.3 1.5 53.7 6
9Y by 4 77.5 54,2 39.6 21.9 55.3 19.1 1.1 1.9 48.3 3
95 4/ 5 56.9 31.4 23.4 12.5 53.2 9.9 7 1.7 42,2 .2
96 4/ 6 107.6 115.0 100.6 57.8 57.5 53.9 2.3 1.6 53.6 .6
97 b/ 7 111.1 123.5 108.1 62.6 57.9 58.7 2.3 1.6 54,3 .6
98 b/ 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
99 L/ 9 84.6 54.0 41.4 24,2 58.5 20.8 1.3 1.5 50.2 .4
100 4/10 113.6 124.3 109.-8 64.3 58.5 60.4 2.2 1.6 55.0 .6
101 h/11 94.0 79.1 59.2 34,4 58.1 31.3 1.3 1.8 52.9 L
102 4/12 72.3 u42.0 25.2 13.8 54.8 11.3 .6 1.8 45.0 2
103 4/13 104.3 98.1 86.8 49.6 57.2 45.8 2.2 1.6 52.8 6
104 4/1Y 113.3 118.4 104.7 61.1 58.3 57.2 2.3 1.6 54.6 .6
105 b/15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0
106 4/16 118.9 130.5 119.1 68.7 57.6 64.1 2.5 1.3 53.8 .7
107 Lb/17 6L4.4 21.6 13.0 6.7 51.4 4.2 .6 1.8 32.5 .2
108 4/18 121.2 134.5 123.3 71.3 57.8 67.2 2.5 1.5 54.5 .7
109 4/19 120.7 131.5 120.6 69.8 57.9 65.8 2.5 1.5 54.5 .7
110 4/20 117.5 121.9 112.8 65.1 57.8 61.1 2.4 1.5 54,2 7
111 L/21 118.1 122.2 113.2 65.4 57.8 61.4 2.5 1.5 54.3 .7
112 /22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
113 h/23 106.3 88.0 77.6 45.9 59.1 41.8 2.0 1.3 53.9 .6
1y . 4/24 121.3 129.4 123.2 69.6 56.5 65.4 2.7 1.5 53.1 .8
115 L/25 125.6 138.2 131.7 75.0 57.0 70.8 2.7 1.5 53.7 8
116 4/26 126.1 138.5 132.3 75.6 57.2 71.5 2.7 1.5 54.0 8
117 /27 122.4 128.3 122.7 70.1 57.1 65.9 2.6 1.5 53.7 .8
118 /28 119.6 119.2 111.7 65.5 58.7 61.7 2.2 1.6 55.2 .6
119 4/29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
120 4/30 111.7 100.6 94.9 54.6 57.5 50.3 2.2 1.2 53.0 .6



RUN iD: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
MAY
INCIDENT SOLAR ENERGY : SYSTEM
------------------------------- COLLECTOR s SYSTEM
HORIZONTAL DIRECT COLLECTOR . EFFICIENCY NON~ EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JUL AN . (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
121 5/ 1 129.1 138.1 132.8 76.5 57.6 72.4 2.6 1.5 54.5 8
122 5/ 2 129.6 138.3 133.1 76.8 57.7 72.7 2.6 1.5 54.6 .8
123 5/ 3 124.2 124.7 120.1 68.6 57.1 64.4 2.7 1.5 53.7 .8
124 5/ 4 1114 91.1 83.4 49.8 59.7 46.2 2.0 1.7 55.4 .6
125 5/ 5 Lo.4 2.7 0.0 .0 0.0 0.0 0.0 .8 0.0 0.0
126 5/ 6 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
127 5/ 7 99.0 74.0 66.3 38.0 57.3 34.2 1.6 1.2 51.6 b
128 5/ 8 124.1 119.0 113.3 66.3 58.5 62.3 2.5 1.5 55.0 7
129 5/ 9 132.5 138.8 1344 77.7 57.8 73.5 2.7 1.5 54.7 .8
130 5/10 132.8 138.5 134.1 77.8 58.0 73.6 2.7 1.5 54.8 .8
131 5/11 133.8 140.5 136.1 79.3 58.2 75.1 2.6 1.5 55.2 .8
132 5/12 134.1 140.6 136.4 79.7 58.5 75.6 2.6 1.5 55.5 .8
133 5/13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
134 5/14 130.2 131.0 127.1 73.8 58.1 69.2 2.6 1.2 54.4 .8
135 5/15 124.6 116.8 111.4 66.0 59.2 62.1 2.2 1.6 55.8 6
136 5/16 63.8 12.5 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
137 5/17 131.5 132.8 129.0 74.9 58.0 70.1 2.7 1.2 54.4 8
138 5/18 135.8 139.9 136.0 79.3 58.3 75.1 2.7 1.5 55.2 .8
139 5/19 112.6 91.3 85.8 50.1 58.4 L46.4 2.2 1.7 54.1 .6
140 5/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ST 0.0 0.0
11 5/21 125.2 115.3 110.1 65.5 59.5 61.2 2.2 1.2 55.6 .6
142 5/22 137.9 Th3.h 139.4 81.7 58.6 17.5 2.7 1.5 55.6 .8
143 5/23 106.9 8L4.6 79.6 L6.3 58.2 L42.9 1.8 1.7 53.8 .5
144 5/24 129.3 122.4 116.9 69.7 59.6 65.8 2.3 1.6 56.3 .6
145 5/25 129.5 122.4 116.9 69.8 59.7 66.0 2.3 1.6 56.4 .6
146 5/26 108.0 85.4 80.6 L7.2 58.5 43.7 1.8 1.7 54,2 .5
w7 5/27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
148 5/28 131.9 125.9 -120.0 71.9 59.9 67.6 2.3 1.2 56.3 .6
149 5/29 139.9 145.3 141.2 83.3 59.0 79.1 2.7 1.5 56.0 8
150 5/30 128.8 118. 4 113.2 68.0 60.0 6h.1 2,3 1.6 56.6 6
151 5/31 109.4 86.5 81.6 48.0 58.9 4.6 1.8 1.7 54.6 5



RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
JUNE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR el SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON~- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DEL IVERED LOSSES LOSSES {*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
152 6/ 1 108.2 80.9 4.3 45.3 61.0 b42.1 1.6 1.8 56.7 b
153 6/ 2 6L4.3 9.2 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
154 6/ 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
155 6/ 4 140.5 143.5 139.5 83.1 59.5 78.2 2.6 1.2 56.1 .8
156 6/ 5 127.9 116.5 111.1 66.6 60.0 62.8 2.2 1.6 56.6 .6
157 6/ 6 127.8 116.1 110.9 66.5 59.9 62.7 2.2 1.6 56.5 .6
158 6/ 7 133.5 126.4 120.4 72.5 60.2 68.7 2.2 1.6 57.0 .6
159 6/ 8 W17 146.0 W7 8h. 4 59.6 80.3 2.6 1.5 56.6 .8
160 6/ 9 141.8 146.2 141.8 84,7 59.7 80.6 2.6 1.5 56.8 .8
161 6/10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
162 - 6/11 111.9 90.1 84.9 50.4 59.3 46.6 1.8 1.3 54.8 .5
163 6/12 132.3 123.2 117.2 70.8 60.4 67.0 2.2 1.6 57.1 .6
164 6/13 1.5 44,1 140. 1 83.6 59.7 79.4 2.7 1.5 56.7 .8
165 6/14 2111.5 88.2 83.5 49.8 59.7 L. 4 1.8 1.6 55.6 .5
166 6/15 125.3 106.9 101.3 62.2 61.4 58.6 2.0 1.7 57.9 .6
167 6/16 .7 28.8 21.5 11.5 53.8 8.9 .9 1.7 Li. g .3
168 6/17 0.0 6.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
169 6/18 138.8 136.8 131.0 79.3 60.5 74.8 2.5 1.3 57.1 .7
170 6/19 56.2 6.2 0.0 0.0 0.0 0.0 0.0 .8 0.0 6.0
171 6/20 125.3 106.9 101.4 62.2 61.3 58.0 2.0 1.3 57.2 .6
172 6/21 111.6 89.0 84.0 49.9 59.4 46.4 1.8 1.6 55.2 .5
173 6/22 130.4 118.9 114.0 69.0 60.5 65.1 2.3 1.6 57.1 .6
174 6/23 107.0 82.1 76.9 45.3 58.9 b1.9 1.8 1.7 54.4 .5
175 6/24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
176 6/25 142.2 147.6 143.2 85.4 59.6 80.7 2.7 1.2 56.3 .8
177 6/26 136.8 135.9 129.6 78.2 60.3 4.1 2.5 1.6 57.2 .1
178 6/27 142.0 147.7 143.3 85.5 59.7 81.3 2.7 1.5 56.7 .8
179 6/28 141.9 147.7 143.3 85.5 59.7 81.3 2.7 1.5 56.8 .8
180 6/29 1.7 147.6 143.3 85.3 59.5 81.1 2.7 1.5 56.6 .8
181 6/30 131.5 125.0 118.9 71.5 60.1 67.6 2.3 1.6 56.8 .6



01

RUN 1D: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
JULY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR et ——————-————— SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULITAN (*) COLLECTED (*) DEL{VERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ ‘GJ GJ % GJ GJ GJ % GJ
182 7/ 1 0.0 0.0 0.0 0.0 0.0 0.0 6.0 .8 0.0 0.0
183 7/ 2 1ou.6 75.3 69.6 u2.4h 61.0 38.8 1.5 1.3 55.8 4
184 7/ 3 123.9 111.0 106.1 63.4 59.7 59.5 2.2 1.6 56.1 .6
185 7/ 4 133.0 128.4 122.2 73.8 60.4 70.0 2,2 1.6 57.3 .6
186 1/ -5 140.7 147.3 143.1 85.3 59.6 81.2 2.7 1.5 56.7 .8
187 7/ 6 131.2 126.8 120.6 72.7 60.2 68.8 2.2 1.6 57.1 .6
188 /1 129.4 122.8 116.9 70.4 60.2 66.6 2.2 1.6 57.0 .6
189 7/ 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
190 7/ 9 139.5 146.1 2.1 8L. 4 59.4 79.7 2.7 1.2 56.1 .8
191 7/10 129.7 124.6 118.6 71.3 60.1 67.5 2.2 1.6 56.9 .6
192 7/11 132.4 132.4 128.8 76.3 59.3 72.2 2.6 1.5 56.1 .8
193 7/12 138.7 5.7 wi.7 8h.2 59.4 80.1 2.7 1.5 56.5 .8
194 7/13 107.2 87.9 81.9 48.3 59.0 L4y, 9 1.8 1.6 54.9 .5
195 7/14 83.3 52.8 43.9 24.9 56.7 22.1 1.1 1.7 50.3 .3
196 7/15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
© 197 7/16 130.3 127.7 121.4 72.9 60.0 68.6 2.2 1.2 56.5 .6
198 7/17 137.4 5.4 1L 83.8 59.3 79.7 2.6 1.5 56.4 .8
199 7/18 137.1 45,1 141.1 83.9 59.4 79.8 2.6 1.5 56.6 .8
200 7/19 136.7 T4h.8 140.9 83.4 59.2 79.3 2.6 1.5 56.3 .8
201 7/20 130.5 129.8 125.2 4.7 59.6 70.6 2.5 1.5 56.4 T
202 T7/21 129.7 128.7 124.1 73.9 59.6 69.9 2.5 1.5 © 56.3 .7
203 7/22 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
204 7/23 75.0 32.5 12.4 7.3 58.9 4.8 b 1.4 38.7 .1
205 7/24 122.7 114.0 105.9 64.6 61.0 60.9 2.0 1.6 57.5 .6
206 7/25 127.2 - 125.4 119.0 7.1 59.7 67.2 2.2 1.6 56.5 .6
207 7/26 127.1 126.0 119.5 71.3 59.7 67.5 2.2 1.6 56.5 .6
208 7/27 126.7 125.8 119.2 71.0 59.6 67.2 2,2 1.6 56.4 .6
209 7/28 7.5 39.3 29.8 17.7 59.5 15.3 .9 1.9 51.4 .3
210 7/29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .5 0.0 0.0
211 7/30 122.7 118.3 112.1 67.2 59.9 62.9 2.2 1.2 56.1 .6
212 7/31 59.0 12.1 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0

- . %0 " " 4B > " S 0 W N S e A e A e G A e S D R D SN N S AV D R A SR R W S e o o e e e e e T e e e S e S W A e A e e e My



11

RUN 1D: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
AUGUST
INCIDENT SOLAR ENERGY SYSTEM
e L L e D R E L P L e COLLECTOR = —mmem—mwecmmee———mmm oo SYSTEM
HOR I ZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC

JULIAN (*) COLLECTED (#*) DELIVERED LOSSES LOSSES (*) ENERGY
‘DAY DATE . GJ GJ GJ GJ % GJ GJ GJ A GJ
213 8/ 1 131.4 41,7 137.5 80.2 58.3 75.5 2.6 1.2 54.9 .8
214 8/ 2 123.4 123.0 116.2 69.0 59.4 65.2 2.2 1.6 56.1 .6
215 "8/ 3 103.3 89.8 83.6 48.6 58.1 45.2 1.8 1.7 54.0 .5
216 8/ 4 123.5 124.9 117.9 69.9 59.3 66.2 2.2 1.6 56.1 .6
217 8/ 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
218 8/ 6 128.7 139.7 135.2 78.7 58.2 74.1 2.6 1.2 54.8 .8
219 8/ 7 128.2 139.3 134.7 78.0 57.9 73.8 2.6 1.5 54.8 .8
220 8/ 8 127.1 137.6 132.9 77.0 57.9 72.8 2.6 1.5 54.8 .8
221 8/ 9 127.0 138.5 133.6 7.1 57.7 73.0 2.6 1.5 54.6 .8
222 8/10 118.8 119.8 112:5 66.4 59.0 62.6 2.2 1.6 55.6 .6
223 ©8/11 95.8 79.3 69.7 bi.7 59.8 38.5 1.5 1.7 55.3 b4
224 8/12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
225 8/13 98.8 87.3 80.5 46.3 57.5 42.5 1.8 1.2 52.8 .5
226 8/14 - 118.4 122.2 114.0 67.0 58.7 63.2 2.2 1.6 55.4 .6
227 8/15 123.5 135.7 130.0 4.4 57.3 70.3 2.6 1.5 54.1 .8
228 8/16 112.7 112.1 106.3 62.1 58.4 58.2 2.4 1.5 54.8 .7
229 8/17 122.3 134.7 128.6 73.7 57.4 69.7 2.6 1.5 54.2 .8
230 8/18 121.7 134.1 127.8 72.9 57.0 68.8 2.6 1.5 53.8 .8
231 8/19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 6.0
232 8/20 95.8 85.4 78.1 LL.6 57.0 L0.8 1.7 1.2 52.2 .5
233 8/21 95.3 85.0 77.7 LL.3 57.0 40.9 1.7 1.6 52.7 .5
234 8/22 94.8 84,5 77.1 43.8 56.9 40.5 1.8 1.6 52.5 .5
235 8/23 112.2 115.2 105.9 62.0 58.5 58.2 2.2 1.5 55.0 .6
236 8/24 110.5 114.4 103.0 60.7 58.9 57.0 2.2 1.6 55.3 .6
237 8/25 114.0 120.6 112.5 65.2 57.9 61.2 2.4 1.5 54.4 T
238 8/26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
239 8/27 115.9 128.5 118.1 68.3 57.9 63.9 2.4 1.2 54.1 T
240 8/28 110.4 115.5 102.2 61.1 59.8 57.6 2.0 1.7 56.3 .6
241 8/29 112.5 121.5 109.2 64.2 58.8 60.4 2.2 1.6 55.3 .6
242 8/30 49.8 20.3 15.3 8.8 57.2 6.5 .6 1.9 42.5 .2
243 8/31 87.7 74.0 64.2 37.4 58.3 34.1 1.5 1.5 53.1 .4



[

RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
SEPTEMBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR LT L P SYSTEM
HORIZONTAL.  DIRECT  COLLECTOR EFFICIENCY : NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
- DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
244 9/ 1 112.6 127.0 113.2 66.5 58.8 62.8 2.2 1.6 55.5 .6
245 9/ 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
246 9/ 3 92.9 88.0 76.1 Li.8 58.8 41,1 1.5 1.3 54.0° L4
27 9/ U 110.3 124.8 111.0 64.9 58.4 61.1 2.2 1.6 55.0 .6
248 9/ 5 109.5 124.0 110.3 64.4 58.4 60.6 2.2 1.6 55.0 .6
249 9/ 6 104.8 1141 101.2 60.3 59.6 56.7 2.0 1.6 56.0 .6
250 9/ 7 99.5 103.4 90.4 53.8 59.5 50.4 1.7 1.7 55.7 .5
251 9/ 8 106.7 119.9 106.4 62.1 58.4 58.4 2.2 1.6 54.9 .6
252 9/ 9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
253 9/10 81.2 71.3 60.7 35.2 58.0 31.9 1.3 1.3 52.5 .4
254 9/11 104.3 117.9 104.1 60.4 58.1 56.7 2.2 1.6 54.5 .6
255 9/12 101.8 11.7 97.2 57.5 59.2 53.9 2.0 1.6 55.5 .6
256 9/13 83.4 70.9 56.7 34,1 60.3 31.2 1.3 1.7 55.0 b
257 9/14 90.9 95.4 84.0 48.0 57.1 43.9 1.9 2.0 52.3 .6
258 9/15 101.1 115.6 101.3 58.3 57.5 54.5 2.2 1.6 53.8 .6
259 9/16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - .8 0.0 0.0
260 9/17 69.7 49.0 37.3 22.3 60.0 19.4 .9 1.6 52.1 .3
261 9/18 25.4 .8 0.0 0.0 0.0 0.0 0.0 .6 0.0 0.0
262 9/19 77.6 70.7 59.7 34.2 57.3 30.6 1.5 1.3 51.3 N
263 9/20 92.9 104.8 90.3 51.3 56.8 47.5 2.2 1.6 52.7 .6
264 9/21 96.5 1144 98.3 56.0 56.9 52.2 2.2 1.6 53.1 .6
265 9/22 93.8 110.7 g94.9 53.7 56.6 50.0 2.1 1.6. 52.7 .6
266 9/23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 - 0.0 0.0
267 9/24 84.7 91.5 76.0 43.8 57.7 40.0 1.7 1.3 52.7 .5
268 9/25 91.5 107.9 88.2 50.9 57.7 L7.4 1.9 1.6 53.7 .6
269 9/26 92.2 112.6 94.9 53.3 56,2 49.6 2.1 1.6 52.3 .6
270 9/27 91.4 112.2 94,2 52.8 56.0 49,1 2.1 1.6 52.1 .6
271 9/28 90.5 111.8 .93.4 52.2 55.9 48.5 2.1 1.6 51.9 .6
272 9/29 85.9 102.2 85.0 y7.2 55.6 43.6 2.1 1.6 51.3 .6
273 9/30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7 0.0 0.0

TOTALS/AVERAGES 2290.8 2472. 4 2124.6 1228.1 57.8 11411 L5.6 h2.2 . 53.7 13.5
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RUN 1D: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR R L E L P SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (#*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ . GJ GJ % GJ

274 10/ 1 81.0 93.4 73.8 41.8 56.6 38.0 1.7 1.3 51.5 .5
275 10/ 2 82.2 101.0 82.9 45.1 54,4 41.4 2.2 1.6 49.9 .6
276 10/ 3 85.6 110.9 90.6 49.7 54.9 46.0 2.1 1.5 50.8 .6
277 10/ 4 84.7 110.4 89.8 49.1 54.7 45.4 2.1 1.6 50.6 .6
278 10/ 5 82.5 107.0 86.7 46.8 54.0 43.1 2.2 1.6 La.7 .6
279 10/ 6 79.4 100.1 80.5 4u3.4 53.9 39.6 2.2 1.6 49.2 .6
280 10/ 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .8 0.0 0.0
281 10/ 8 65.4 69.5 52.2 28.2 54 .0 24.6 1.5 1.3 L47.2 .4
282 10/ 9 80.2 106.4 84.3 45.1 53.5 41.3 2.2 1.6 49.0 .6
283 10/10 66.9 4.6 57.3 30.8 53.8 27.5 1.7 1.6 48.0 .5
284 10/11 79.0 106.9 84.0 uy.8 53.3 41.1 2.1 1.6 49.0 .6
285 10/12 78.2 106.4 83.1 43.9 52.9 Lo.2 2.2 1.6 48.3 .6
286 10/13 42.0 13.7 2.8 1.4 49.6 -.6 .2 1.9 ~-19.8 .1
287 10/14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .6 0.0 0.0
288 10/15 19.5 .9 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0
289 10/16 69.0 87.0 62.3 34.2 54.9 30.4 1.7 1.3 L48.8 .5
290 10/17 71.8 97.9 71.7 37.9 52.9 34,2 2.0 1.6 47.8 .6
291 10/18 72,3 100.2 70.1 38.3 54,7 34,9 1.8 1.7 49.8 .5
292 10/19 72.6 102.7 71.5 39.1 54.6 35.6 1.8 1.7 49.8 .5
293 10/20 71.8 102.2 71.0 38.6 54.4 35.1 1.8 1.7 bg9.5 .5
294 10/21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0
295 10/22 5.5 35.0 22.1 11.9 53.8 8.9 .8 1.5 40.3 .3
296 10/23 31.1 4.8 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0
297 10/24 34.7 12.6 3.5 1.3 38.5 -1.0 .2 1.3 -27.9 .1
298 10/25 63.9 86.3 58.0 31.4 54.1 28.2 1.5 1.7 ug.7 U
299 10/26 33.9 12.2 3.4 1.2 36.8 -.8 .2 1.8 =24.7 .1
300 10/27 6.7 u6. 4 28.5 14.9 52.2 12.3 .9 1.7 43.3 .3
301 10/28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0
302 10/29 65.0 98.0 66.2 34.8 52.5 30.9 1.7 1.4 L6.7 .5
303 10/30 64.2 97.6 65.7 34.5 52.6 31.1 1.7 1.7 7.4 .5
304 10/31 63.5 97.2 65.2 34.0 52.2 30.6 1.7 1.7 u7.0 .5
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RUN 1D: CT3

83/11/16.
CATERPILLAR TRACTOR
MONTHLY PERFORMANCE SUMMARY TABLE
DECEMBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e ——— i m e m SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFF{CIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LLOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ _ GJ GJ % GJ
335 12/ 1 16.4 1.5 0.0 0.0 0.0 0.0 0.0 .6 0.0 0.0
336 12/ 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
337 12/ 3 4y, 2 79.4 L7.4 21.4 45,1 17.5 1.7 1.3 36.8 .5
338 12/ 4 16.0 1.5 0.0 0.0 0.0 0.0 0.0 L7 0.0 0.0
339 12/ 5 11.6 .6 0.0 0.0 0.0 0.0 0.0 .2 0.0 c.0
340 12/ 6 32.5 45,5 26.0 11.4 43.9 8.2 1.1 1.3 31.4 .3
341 12/ 7 41,1 69.3 38.8 17.7 u5.7 14.5 1.5 1.7 37.5 L4
342 12/ 8 35.8 51.5 30.3 12.4 40.8 8.7 1.5 2.1 28.7 i
343 12/ 9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
344 12/10 41.7 75.2 Ly, 1 19.5 44,3 15.8 1.7 1.4 35.8 .5
345 12/11 40.6 69.4 38.7 17.3 Ly, 7 14,1 1.5 1.7 36.4 it
346 12/12 40.6 71.6 39.4 17.8 45 .1 14.6 1.5 1.7 36.9 .4
347 12/13 19.5 2.7 0.0 0.0 0.0 0.0 0.0 7 0.0 0.0
348 12/14 39.0 65.2 36.0 16.0 44,3 12.4 1.5 1.4 34.4 4
349 12/15 y2.5% 81.7 48.2 20.9 §3.4 17.5 1.8 1.7 36.3 .5
350 12/16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
351 12/17 43,2 83.8 49.2 21.4 u3.4 17.5 1.8 1.4 35.6 .5
352 12/18 2.5 82.1 48.3 20.9 43.2 17.4 1.8 1.7 36.1 .5
353 12/19 2.7 82.0 47.9 20.8 43.3 17.3 1.8 1.7 36.1 .5
354 12/20 19.3 2.7 0.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
355 12/21 43.1 83.8 49.1 21.5 43.8 17.7 1.7 1.4 36.1 .5
356 12/22 y2.2 79.6 46.3 20.0 43.3 16.6 1.8 1.7 35.8 .5
357 12/23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7 0.0 0.0
358 12/24 y2.2 80.5 7.2 20.4 43.2 16.5 1.8 1.4 35.1 .5
359 12/25 19.4 2.8 0.0 0.0 0.0 0.0 0.0 .7 6.0 0.0
360 12/26 43.4 84.5 49.6 21.7 43.7 17.8 1.8 1.4 35.9 .5
361 12/27 42.7 81.7 47.9 20.8 43.5 17.4 1.8 1.7 36.2 .5
362 12/28 41.9 77.8 45 .4 19.6 43.3 16.2 1.8 1.7 35.6 .5
363 12/29 26.5 22.2 11.9 .7 39.4 2.3 .7 2.0 19.6 .2
364 12/30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .5 0.0 0.0
365 12/31 Ly, 2 85.8 50.6 22.4 Ly, 3 18.6 1.7 1.4 36.7 .5



91

RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
26 JANUARY (DAY 26)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT  COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP . ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET  GOLLECTED (*) DELIVERED = LOSSES ENERGY
HOUR c cJ GJ KG/S c c GJ 9 GJ GJ cJ
1 7.2 0.00 0.00 0.00 9.2 9.2 0.00 0.0 0.00 06 0.00
2 7.0 0.00 0.00 0.00 8.5 8.5 0.00 0.0 0.00 .06 0.00
3 6.9 0.00 0.00 0.00 8.0 8.0 0.00 0.0 0.00 .05 0.00
L 6.7 0.00 0.00 0.00 7.6 7.6 0.00 0.0 0.00 .05 0.00
5 6.3 0.00 0.00 0.00 7.2 7.2 0.00 0.0 0.00 .05 0.00
6 6.0 0.00 0.00 0.00 6.8 6.8 0.00 0.0 0.00 .ob 0.00
7 5.6 0.00 0.00 0.00 6.4 6.4 0.00 0.0 0.00 .0l .00
8 6.9 1.37 0.00 0.00 6.6 6.6 0.00 0.0 0.00 .03 0.00
9 8.1 7.7 6.11 27.31 86.2 90.9 1.96 32.1 .04 .21 .06
10 9.4 11.66 8.13 27.31 90. 3 101.2 4.51 55.5 4.28 .23 .06
11 10.7 13.38 8.16 27.31 90.3 100.7 4.28 521 .05 .23 06
12 12.0 14.06 7.81 27.31 90.3 99.7 3.88 49.7 | 3.66 22 06
13 13.3 14.09 7.84 27.31 90.3 99.7 3.90 49.8 3.68 .22 06
14 13.7 13.47 8.22 27.31 90.3 100.8 4.33 52.7 4.11 22 .06
15 4.0 11.91 8.30 27.31 90.3 101.6 4.65 56. 1 443 .22 .06
16 1.4 7.96 6.31 27.31 90.3 95.3 2.06 32.6 1.80 .21 .06
17 13.1 1.04 0.00 0.00 52.2 52.2 0.00 0.0 0.00 .46 0.00
18 1.9 .00 0.00 0.00 35.1 35.1 0.00 0.0 0.00 .24 0.00
19 10.6 0.00 0.00 0.00 25.7 25.7 0.00 0.0 . 0.00 17 0.00
20 10.2 .00 0.00 0.00 20.1 20.1 0.00 0.0 0.00 13 0.00
21 9.8 0.00 0.00 0.00 16.5 16.5 0.00 0.0 0.00 10 0.00
22 9.4 - 0.00 0.00 0.00 4.1 4.1 0.00 0.0 0.00 .09 0.00
23 8.5 0.00 0.00 0.00 12.2 12.2 0.00 0.0 0.00 .08 0.00
24 7.6 0.00 0.00 0.00 10.7 10.7 0.00 0.0 0.00 07 0.00
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RUN ID: CT3

83/11/16,
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
23 FEBRUARY (DAY 5A4)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (#*) RATE INLET OUTLET COLLECTED (#*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ ) KG/S C C GJ. % , GJ GJ GJ
1 8.9 0.00 0.00 0.00 11.6 11.6 0.00 0.0 0.00 .07 0.00
2 7.8 0.00 0.00 0.00 10.3 10.3 0.00 0.0 0.00 .07 0.00
3 6.7 0.00 0.00 0.00 9.1 9.1 0.00 0.0 0.00 .06 0.00
4 5.6 0.00 0.00 0.00 8.0 8.0 0.00 0.0 0.00 .06 0.00
5 6.1 0.00 0.00 0.00 7.4 7.4 0.00 0.0 0.00 .05 0.00
6 6.7 0.00 0.00 0.00 7.1 7.1 0.00 0.0 0.00 .ob 0.00
7 7.2 0.00 0.00 0.00 7.2 7.2 0.00 0.0 0.00 .04 0.00
8 8.1 4,74 4.39 27.31 86.4 88.0 .67 15.2 -1.16 .21 .06
9 9.1 9.59 8.24 27.31 90.3 99.5 3.79 46.0 3.57 .23 .06
10 10.0 12.47 9.77 27.31 90.3 1041 5.72 58.6 5.49 .23 06
11 11.1 14,00 10.00 27.31 90.3 104.1 5.71 57.1 5.48 .23 06
12 12,2 14,63 9.83 27.31 90.3 103.6 5.48 55.8 5.26 .23 06
13 13.3 14,56 9.78 27.31 90.3 103.5 5.46 55.9 5.24 .23 06
14 1.4 14.00 10.00 27.31 90.3 104.2 5.73 57.4 5.51 23 06
15 15.6 12.61 9.88 27.31 90.3 104. 4 5.84 59.0 5.61 22 06
16 16.7 9.87 8.48 27.31 90.3 99.9 3.98 46.9 3.76 .22 06
17 15.4 4,94 4.58 27.31 90.3 92.1 LTh 16.2 .53 .21 .06
18 1.1 0.00 0.00 0.00 52.3 52.3 0.00 0.0 0.00 by 0.00
19 12.8 0.00 0.00 0.00 35.7 35.7 0.00 0.0 0.00 .24 0.00
20 12.1 0.00 0.00 0.00 26.6 26.6 0.00 0.0 0.00 .16 0.00
21 11.3 0.00 0.00 0.00 21.1 21.1 0.00 0.0 0.00 .12 0.00
22 10.6 0.00 0.00 0.00 17.4 17.4 0.00 0.0 0.00 .10 0.00
23 9.8 0.00 0.00 0.00 14.8 14.8 0.00 0.0 0.00 .09 0.00
2y 9.1 0.00 0.00 0.00 12.9 12.9 0.00 0.0 0.00 .08 0.00



81

RUN 1D: CT3

83/11/16.
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
24 MARCH (DAY 83)
INCIDENT SOLAR ENERGY
e e ———— COLLECTOR
DIRECT COLLECTOR ) EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP {(#*) RATE INLET OUTLET COLLECTED (*) DEL!VERED LOSSES ENERGY
HOUR G GJ GJ KG/S C c GJ % GJ GJ GJ
1 11.1 0.00 0.00 0.00 13.3 13.3 0.00 0.0 0.060 .07 0.00
2 10.2 0.00 0.00 0.00 12.3 12.3 0.00 6.0 0.00 .06 0.00
3 9.2 0.00 0.00 0,00 11.3 11.3 0.00 0.0 0.00 .06 0.00
L - 8.3 0.00 0.00 0.00 10.3 10.3 0.00 0.0 0.00 .06 0.00
5 8.1 0.00 0.00 0.00 9.6 9.6 0.00 0.0 0.00 .05 0.00
6 8.0 0.00 0.00 0.00 9.1 9.1 0.00 0.0 0.00 +05 0.00
7 7.8 1.64 0.00 0.00 8.7 8.7 0.00 0.0 0.00 .04 0.00
8 9.1 7.16 6.97 27.31 86.3 92.0 2.33 33.4 .48 .21 .06
9 10.4 11.19 10.44 27.31 90.3 105.5 6.28 60.2 6.05 .23 .06
10 1.7 13.45 11.84 27.31 90.3 107.7 7.17 60.6 ©6.94 .23 06
11 12.2 14.54 12.11 27,31 90.3 108.0 7.30 60.3 7.07 .23 06
12 12.8 14.85 11.93 27.31 90.3 107.6 7.15 59.9 6.91 23 06
13 13.3 14.60 11.73 27.31 90.3 107.3 7.02 59.9 6.79 .23 06
14 13.7 14.31 11.91 27.31 90.3 107.7 7.19 60.3 6.96 .23 06
15 1.0 13.38 11.78 27.31 90.3 107.6 7.15 60.7 6.92 .23 .06
16 4.4 11.32 10.55 27.31 90.3 105.8 6.39 60.5 6.16 .23 .06
17 13.7 7.43 7.24 27.31 90.3 96.2 2.44 33.7 2,22 .22 .06
18 12.9 1.46 0.00 0.00 52.2 52.2 0.00 0.0 0.00 .u6 0.00
19 12.2 0.00 0.00 0.00 35.3 35.3 0.00 0.0 - 0.00. .24 0.00
20 1.7 0.00 0.00 0.00 26.3 26.3 .00 0.0 0.00 .16 0.00
21 11.1 0.00 0.00 0.00 20.8 20.8 0.00 0.0 0.00 12 0.00
22 10.6 ~0.00 0.00 0.00 17.2 17.2 0.00 0.0 .0.00 .10 0.00
23 10.0 0.00: 0.00 0.00 4.8 14.8 0.00 0.0 0.00 .09 0.00
24 9.5 0.00 0.00 0.00 13.0 13.0 0.00 0.0 © 0.00 .08 0.00
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RUN 1D: CT3

83/11/16.
CATERP{LLAR TRACTOR
CLEAR DAY PERFORMANGE TABLE
26 APRIL (DAY 116)
INCIDENT SOLAR ENERGY
--------------------- COLLEGTOR
DIRECT COLLEGTOR EFFICIENCY
AMB1ENT NORMAL PLANE FLOW COLLECTOR TEMP. ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ cJ GJ
1 12.2 0.00 0.00 0.00. 15.5 15.5 0.00 0.0 0.00 .08 0.00
2 11.7 0.00 0.00 0.00 4.2 1.2 0.00 0.0 0.00 .07 0.00
3 11.1 0.00 0.00 0.00 13.2 13.2 0.00 0.0 0.00 .06 0.00
4 10.6 0.00 0.00 0.00 12.3 12.3 0.00 0.0 0.00 .06 0.00
5 11.1 0.00 0.00 0.00 11.9 11.9 0.00 0.0 0.00 .05 0.00
6 1.7 0.00 0.00 0.00 11.9 11.9 0.00 0.0 0.00 .05 0.00
7 12.2 4.30 4.28 27.31 86.7 88.9 .90 21.1 -.81 .20 .06
8 13.5 9.16 9.14 27.31 90.3 101.3 4.56 49.9 4.3y .22 .06
9 14.8 12,44 12,23 27.31 90.3 108.5 7.49 61.3 7.26 .23 06
10 16. 1 14,14 13.53 27.31 90.3 110.4 8.31 61.5 8.08 .23 06
11 17.0 14.53 13.51 27.31 90.3 110.4 8.30 61.5 8.08 .23 06
12 18.0 14,67 13.39 27.31 90.3 110.2 8.23 61.5 8.00 .23 06
13 18.9 14.50 13.23 27.31 90.3 110.0 8.14 61.5 7.91 .23 06
1 18.9 14,40 13.39 27.31 90.3 110.3 8.24 61.5 8.01 .23 06
15 18.9 13.92 13.32 27.31 90.3 110.2 8.20 61.6 7.97 .23 .06
16 18.9 12.45 12.25 27.31 90.3 108.6 7.54 61.5 7.31 .22 .06
17 17.6 9.43 9.41 27.31 90.3 101.8 4. 74 50.3 4.52 .22 .06
18 16.3 4.57 4,54 27.31 90.3 92.7 .98 21.6 .77 .21 .06
19 15.0 0.00 0.00 0.00 53.0 53.0 0.00 0.0 0.00 .4y 0.00
20 14.6 0.00 0.00 0.00 36.9 36.9 0.00 0.0 0.00 .23 0.00
21 14.3 0.00 0.00 0.00 28.3 28.3 0.00 0.0 0.00 16 0.00
22 13.9 0.00 0.00 0.00 23.1 23.1 0.00 0.0 0.00 12 0.00
23 13.3 0.00 0.00 0.00 19.7 19.7 0.00 0.0 0.00 .10 0.00
2L 12.8 0.00 0.00 0.00 17.4 17.4 0.00 0.0 0.00 .09 0.00



0¢

RUN ID: CT3

83/11/16.
CATERP!LLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
29 MAY (DAY 149)
INCIDENT SOLAR.ENERGY )
--------------------- o COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S C Cc GJ % GJ GJ GJ
1 12.8 0.00 0.00 0.00 15.5 15.5 0.00 0.0 0.00 .07 0.00
2 12.4 0.00 0.00 0.00 14.5 0.5 0.00 0.0 0.00 .07 0.00
3 12.1 . 0.00 0.00 0.00 13.7 13.7 0.00 0.0 0.00 .06 0.00
4 .7 0.00 0.00 0.00 13.1 13.1 0.00 0.0 0.00 .06 0.00
5 12.2 0.00 0.00 0.00 12.8 12.8 0.00 0.0 0.00 .05 0.00
6 12.8 .60 0.00 0.00 12.8 12.8 0.00 0.0 0.00 .04 0.00
7 13.3 6.11 -'5.96 27.31 86.6 91.6 2.03 34.1 .31 .20 .06
8 4.4 10.35 10.32 27.31 90.3 105.1 6.11 59.1 5.88 .23 06
9 15.6 12.75 12.73 27.31 90.3 109.5 7.92 62.2 7.69 .23 06
10 16.7 13.82 13.64 27.31 90.3 110.7 8.43 61.8 - 8.20 .23 06
11 17.4 14,14 13.75 27.31 90.3 110.8 8.47 61.6 8.24 .23 06
12 18.2 14.23 13.69 27.31 90.3 110.7 8.44 61.6 8.21 .23 06
13 18.9 14.07 13.53 27.31 90.3 110.5 8.34 61.6 8.1 .23 06
14 19.1 14.02 13.63 27.31 90.3 110.7 8.41. 61.7 8.18 .23 06
15 19.2 13.78 13.60 27.31 90.3 110.7 8.42 61.9 8.19 .23 06
16 19.4 12.90 12.88 27.31 90.3 109.8 8.05 62.5 7.82 .23 06
17 18.3 10.78 10.75 27.31 90.3 105.8 6.40 59.6 6.18 .22 06
18 17.2 6.82 6.66 27.31 90.3 95.9 2,32 34.8 2.10 .21 .06
19 16.1 .92 0.00 0.00 54.3 54.3 0.00 0.0 - 0.00 Luh 0.00
20 15.7 0.00 0.00 0.00 38.1 38.1 G.00 0.0 0.00 .2l 0.00
21 15.4 0.00 0.00 0.00 29.5 29.5 0.00 0.0 ‘0.00 16 0.00
22 15.0 - 0.00 0.00 0.00 24,3 2h.3 0.00 0.0 0.00 12 0.00
23 4.6 0.00 0.00 0.00 20.9 20.9 0.00 0.0 0.00 - .10 0.00
24 14.3 0.00 0.00 0.00 18.7 18.7 0.00 0.0 0.00 .09 0.00
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RUN iD: CT3

83/11/16.
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
28 JUNE (DAY 179)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S C c GJ % GJ GJ GJ
1 4.4 0.00 0.00 0.00 17.5 17.5 0.00 0.0 0.00 .08 0.00
2 13.9 0.00 0.00 0.00 16.3 16.3 0.00 0.0 0.00 .07 0.00
3 13.3 0.00 0.00 0.00 15.3 15.3 0.00 0.0 0.00 .06 0.00
4 12.8 0.00 0.00 0.00 .5 4.5 0.00 0.0 0.00 .06 0.00
5 13.3 0.00 0.00 0.00 4.1 4.1 0.00 0.0 0.00 .05 0.00
6 13.9 .71 0.00 0.00 14.0 4.0 0.00 0.0 6.00 .05 0.00
7 4.4 6.01 5.83 27.31 86.6 91.8 2.1 36.3 .39 .20 .06
8 15.7 10.60 10.54 27.31 90.3 105.9 6.42 60.9 6.20 .23 06
9 17.0 12.85 12.84 27.31 90.3 109.8 8.04 62.6 7.81 .23 06
10 18.3 13.86 13.73 27.31 90.3 110.9 8.52 62.0 8.29 .23 06
11 19.4 14.16 13.86 27.31 90.3 111.0 8.56 61.8 8.34 .23 06
12 20,6 14.24 13.81 27.31 90.3 111.0 8.53 61.8 8.31 .23 06
13 21.7 14.16 13.72 27.31 90.3 110.9 8.49 61.8 8.26 .22 06
1L 21.1 14.11 13.81 27.31 90.3 111.0 8.55 61.9 8.32 .22 06
15 20.6 13.90 13.77 27.31 90.3 111.0 8.56 62.2 8.33 .23 06
16 20.0 13.16 13.15 27.31 90.3 110.3 8.26 62.9 8.04 .23 .06
17 18.9 11.21 11.16 27.31 90.3 106.9 6.84 61.3 6.62 .22 .06
18 17.8 7.27 7.05 27.31 90.3 96.7 2.63 37.3 2.42 .21 .06
19 16.7 1.43 0.00 0.00 54.8 54.8 0.00 0.0 0.00 .uy 0.00
20 16.1 0.00 0.00 0.00 38.6 38.6 0.00 0.0 0.00 .24 0.00
21 15.6 0.00 0.00 0.00 29.8 29.8 0.00 0.0 0.00 .16 0.00
22 15.0 0.00 0.00 0.00 24.5 24.5 0.00 0.0 0.00 12 0.00
23 4.6 0.00 0.00 0.00 21.0 21.0 0.00 0.0 0.00 .10 0.00
24 14.3 0.00 0.00 0.00 18.8 18.8 0.00 0.0 0.00 .09 0.00



A4

"RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
CLEAR DAY -PERFORMANCE TABLE
5 JULY (DAY 186)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR : EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (#*) DEL.IVERED LOSSES ENERGY
HOUR C Gd GJ KG/S C Cc GJ /A GJ GJ GJ
1 16.1 0.00 0.00 0.00 19.1 19.1 0.00 0.0 0.00 .08 0.00
2 15.7 0.00 0.00 0.00 18.0 18.0 0.00 0.0 0.00 .07 0.00
3 15.4 +0.00 0.00 0.00 17.1 17.1 0.00 0.0 0.00 .06 0.00
L 15.0 0.00 0.00 0.00 16.4 16.4 0.00 - 0.0 0.00 .06 0.00
5 16.1 0.00 0.00 0.00 16.3 16.3 0.00 0.0 0.00 .05 0.00
6 17.2 .59 0.00 0.00 16.6 16.6 0.00 0.0 0.00 .04 0.00
1 18.3 5.80 5.63 27.31 86.7 91.6 2.02 35.9 .33 .20 .06
8 19.6 10.49 10.45 27.31 90.3 105.7 6.34 60.7 6.12 22 .06
9 20.9 12.83 12.82 27.31 90.3 109.8 8.04 62.7 7.82 22 06
10 22.2 13.91 13.77 27.31 90.3 111.0 8.56 62.2 ©8.34 22 06
11 21.8 14,21 13.87 27.31 90.3 111.1 8.59 61.9 8.37 22 06
12 21.5 14.30 13.84 27.31 90.3 111.0 8.56 61.8 8.33 .22 06
13 - 21.1 14.23 13.77 27.31 90.3 110.9 8.51 61.8 8.29 .22 06
14 20.5 14.18 13.85 27.31 90.3 111.1 8.57 61.9 8.34 .23 06
15 20.0 13.96 13.82 27.31 90.3 1111 8.58 62.1 8.35 .23 .06
16 19.4 13.18 13.17 27.31 90.3 110.3 8.26 62.7 8.04 .23 .06
7 17.9 11.17 11.12 -27.31 90.3. 106.7 6.76 . 60.8 6.54 .22 .06
18 16.5 7.14 6.94 27.31 96.3 96.4 2.53 36.4 2.32 .21 .06
19 15.0 1.26 0.00 0.00 53.7 53.7 0.00 6.0 - 0.00. .45 0.00
20 14.6 0.00 0.00 0.00 37.2 37.2 0.00 0.0 0.00 .24 0.00
21 4.3 0.00 0.00 0.00 28.5 28.5 0.00 0.0 0.00 16 0.00
22 13.9 "0.00 0.00 0.00 23.2 23.2 0.00 0.0 0.00 12 0.00
23 13.9 0.00 0.00 0.00 20.0 20.0 0.00 0.0 0.00 10 0.00
24 13.9 0.00 0.00 0.00 17.9 17.9 0.00 0.0 0.00 08 0.00
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RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
1 AUGUST {DAY 213)
INCIDENT SOLAR ENERGY
e mmcmcmc———en : COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR C GJ GJ KG/S - C C GJ % GJ GJ GJ-
1 15.8 0.00 0.00 0.00 16.3 16.3 0.00 0.0 0.00 .02 0.00
2 15.4 0.00 0.00 0.00 16.0 16.0 0.00 0.0 0.00 .02 0.00
3 15.2 0.00 0.00 0.00 15.7 15.7 0.00 0.0 0.00 .01 0.00
b 15.0 0.00 0.00 0.00 15.5 15.5 0.00 0.0 0.00 .01 0.00
5 15,1 0.00 0.00 0.00 15.4 15.4 0.00 0.0 0.00 .01 0.00
6 15.5 . Ob 0.00 0.00 15.4 15.4 0.00 0.0 0.00 .01 0.00
7 15.6 4,90 4.83 27.31 85.5 88.8 1.38 28.5 -.82 .20 .06
8 16.5 9.71 9.70 27.31 90.3 103.4 5.40 55.7 5.18 .22 .06
9 17.4 12.37 12.29 27.31 90.3 108.7 7.59 61.8 7.36 .23 06
10 18.3 13.72 13.39 27.31 90.3 110.3 8.25 61.6 8.03 .23 06
1 19.2 14,21 13.57 27.31 90.3 110.6 8.37 61.6 8.14 23 06
12 20.2 14,32 13.50 27.31 90.3 110.5 8.32 61.7 8.10 23 06
13 21.1 14,31 13.49 27.31 90.3 110.5 8.32 61.7 8.10 .22 06
0 21.1 14,23 13.60 27.31 90.3 110.6 8.39 61.7 8.17 .22 06
15 21.1 13.95 13.62 27.31 90.3 110.7 8.42 61.8 8.19 .22 .06
16 21.1 12.88 12.80 27.31 90.3 109.6 7.95 62.1 7.73 .22 .06
17 19.6 10.56 10.56 27.31 90.3 104.7 5.93 - 56.2 5.71 .22 .06
18 18.2 6.25 6.16 27.31 90.3 94.8 1.84 29.8 1.63 .21 .06
19 16.7 .22 0.00 0.00 54.5 54.5 0.00 0.0 0.00 Sy 0.00
20 15.8 0.00 0.00 0.00 38.3 38.3 0.00 0.0 . 0.00 .24 0.00
21 14.8 0.00 0.00 0.00 29.3 29.3 0.00 0.0 0.00 .16 0.00
22 13.9 0.00 0.00 0.00 23.7 23.7 0.00 0.0 0.00 13 0.00
23 13.7 0.00 -0.00 0.00 20.2 20.2 0.00 0.0 0.00 .10 0.00
2y 13.5 0.00 0.00 0.00 17.9 17.9 0.00 0.0 0.00 .09 0.00



V44

RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
1 SEPTEMBER (DAY 24l4)
INCIDENT SOLAR ENERGY
--------------------- , : COLLECTOR
DIRECT COLLECTOR - EFFICIENCY
AMB | ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (%) RATE INLET OUTLET COLLECTED (%) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ B 4 GJ GJ GJ
1 15.0 0.00 0.00. 0.00 17.3 17.3 0.00 0.0 0.00 .07 0.00
2 14.6 0.00 0.00 0.00 16.4 16.4 0.00 0.0 0.00 .06 0.00
3 14,2 0.00 0.00 0.00 15.7 15.7 0.00 0.0 0.00 .06 0.00
y 13.7 0.00 0.00 0.00 15.0 15.0 0.00 0.0 0.00 .05 0.00
5 13.3 0.00 0.00 0.00 14.5 14.5 0.00 0.0 0.00 .05 0.00
6 12.9 0.00 0.00 0.00 14.0 4.0 0.00 0.0 0.00 .05 0.00
7 15.6 1.65 0.00 0.00 14.5 14.5 0.00 0.0 0.00 .03 0.00
8 16.7 7.86 7.80 27.31 86.5 94.6 3.36 43.1 1.56 .20 .06
9 18.3 11.37 10.97 27.31 90.3 106.5 6.69 61.0 6.46 .22 .06
10 20.6 13.16 12.20 27.31 90.3 108.4 7.49 61.4 7.27 .22 06
11 21.1 13.96 12,44 27.31 90.3 108.8 7.64 61.4 7.41 22 06
12 25.0 14.23 12.37 27.31 90.3 108.7 7.61 61.5 7.39 22 06
13 25.6 14.22 12.36 27.31 90.3 108.7 7.60 61.5 7.39 .22 06
14 25.0 14.03 12.50 27.31 90.3 109.0 7.70 61.6 7.49 .22 06
15 23.3 13.39 12.42 27.31 90.3 108.8 7.65 61.6 7.43 .22 06
16 22.8 11.86 11.44 27.31 90.3 107.3 7.02 61.4 6.80 .22 .06
17 21.7 8.74 8.67 27.31 90.3 99.5 3.78 u3.6 3.57 .21 .06
18 18.9 2.52 0.00 0.00 56.8 56.8 0.00 0.0 0.00 Ly 0.00
19 17.2 0.00 0.00 0.00 40.1 40.1 0.00 0.0 . 0.00, .2y 0.00
20 16.1 0.00 0.00 0.00 30.9 30.9 0.00 0.0 0.00 7 0.00
21 15.6 0.00 0.00 0.00 25.3 25.3 0.00 0.0 0.00 .13 0.00
22 15.0 0.00 0.00 0.00 21.7 21.7 0.00 0.0 0.00 .10 0.00
23 15.0 0.00 0.00 0.00 19.5 19.5 0.00 0.0 .0.00 .09 0.00
2 15.0 0.00. '0.00 0.00 18.0 18.0 0.00 0.0 10.00 .08 0.00

TOTAL/AVE -——— 126.99 113.18 . -—- - L 66.53 58.8 62.76 3.79 .64
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RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
3 OCTOBER (DAY 276)
INCIDENT SOLAR ENERGY : o
e ————— COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP {(*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S C c Gd % GJ GJ GJ
1 14.8 0.00 0.00 0.00 17.3" 17.3 0.00 0.0 0.00 .07 0.00
2 4.4 0.00 0.00 0.00 16.4 16.4 0.00 0.0 0.00 .06 0.00
3 4.4 0.00 0.00 0.00 15.7 15.7 0.00 0.0 0.00 .06 0.00
L 144 0.00 0.00 0.00 15.3 15.3 0.00 0.0 0.00 .05 0.00
5 4.4 0.00 0.00 0.00 15.0 15.0 0.00 0.0 0.00 .05 0.00
6 14.8 0.00 0.00 0.00 14.9 4.9 0.00 0.0 0.00 .04 0.00
7 15.2 .00 0.00 0.00 15.0 15.0 0.00 0.0 0.00 .04 0.00
8 15.6 L4.72 4. 49 27.31 86.5 89.1 1.08 24.0 -.69 .20 .06
9 17.8 9.75 8.75 27.31 90.3 101.7 .72 53.9 4.50 22 06
10 20.0 12.38° 10.32 27.31 90.3 105.4 6.22 60.3 6.00 22 06
11 22,2 13.71 10.62 27.31 90.3 105.7 6.33 59.6 6.12 22 06
12 22.8 14,23 10.52 27.31 90.3 105.3 6.19 58.8 5.97 22 06
13 23.3 14.19 10.49 27.31 90.3 105.3 6.18 58.9 5.96 .22 06
4 23.9 13.75 10.65 27.31 90.3 105.7 6.37 59.8 6.15 .21 06
15 24 1 12.58 10.49 27.31 90.3 105.7 6.36 60.6 6.14 .21 06
16 24,2 10.15 9.12 27.31 90.3 102.4 4.97 54.6 L.76 .21 06
17 24 .4 5.38 5.13 27.31 90.3 93.5 1.32 25.7 1.12 .20 .06
18 23.1 .01 0.00 0.00 58.4 58.4 0.00 0.0 0.00 .40 0.00
19 21.9 0.00 0.00 0.00 43.3 43.3 0.00 0.0 0.00 .23 0.00
20 20.6 0.00 0.00 0.00 34.6 34.6 0.00 0.0 0.00 .16 0.00
21 20.0 0.00 0.00 0.00 29.4 29.4 0.00 0.0 0.00 i2 0.00
22 19.5 0.00 0.00 0.00 25.9 25.9 0.00 0.0 0.00 10 0.00
23 18.9 0.00 0.00 0.00 23.5 23.5 0.00 0.0 0.00 09 .00
24 18.2 0.006: 0.00 0.00 21.8 21.8 0.00 0.0 0.00 08 0.00
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RUN ID: CT3

83/11/16.
CATERPILLAR TRACTOR
. CLEAR DAY PERFORMANCE TABLE
5 NOVEMBER (DAY. 309)
INCIDENT SOLAR ENERGY : ‘
--------------------- COLLECTOR
, DIRECT  COLLECTOR EFFICIENCY

' AMBIENT  NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON  ENERGY SYSTEM PARASITIC
g TEMP (*) RATE INLET OUTLET  COLLECTED  (*) DELIVERED  LOSSES ENERGY
HOUR c cJ GJ KG/S c c GJ % GJ GJ GJ

1 10.6 0.00 10.00 0.00 12,4 12,4 0.00 0.0 0.00 .02 0.00

2 9.4 0.00 0.00 ©0.00 1.4 1.4 0.00 0.0 0.00 .02 0.00

3 9.4 0.00 0.00 0.00 10.7 10.7 0.00 0.0 0.00 .01 0.00

4 8.9 0.00 0.00 0.00 10.1 10.1 0.00 0.0 0.00 01 0.00
.5 9.4 0.00 0.00 0.00 9.9 9.9 0.00 0.0 0.00 01 0.00
6 8.3 0.00 0.00 0.00 9.4 9.4 0.00 0.0 0.00 01 0.00

7 8.3 0.00 0.00 . 0.00 9.0 9.0 0.00 0.0 0.00 01 0.00

8 9.4 1.25 0.00 0.00 9.1 9.1 0.00 0.0 0.00 .00 0.00

9 12.2 7.75 6.30 27.31 85.2 90.8 2.32 36.9 .01 .20 .06
10 13.9 11.51 8.32 27.31 90.3 101.8 4.73 56.8 - 4.50 .22 .06
11 15.0 13.27 8.52 27.31 90.3 101.5 L4.62 54.3 4.40 .22 06
12 16.1 13.96 8.25 27.31 90.3 100.7 4.30 52.1 4.08 .22 06
13 17.2 14.00 8.28 27.31 90.3 100.8 4,32 52.2 4.10 .22 06
14 18.3 13.37 8.58 27.31 . 90.3 101.7 4.69 54.6 4. 47 .22 .06
15 19.4 11.76 8.50 27.31 90.3 102.1 4.88 57.4 b, 66 .22 .06
16 20.0 8.10 6.59 27.31 90.3 96.3 2.46 37.4 2.26 .21 .06
17 21.1 - 1.25 0.00 - 0.00 57.6 57.6. 0.00 0.0 0.00 42 0.00
18 18.9 0.00 0.00 0.00 41.4 414 0.00 0.0 0.00 .24 0.00
19 17.8 0.00 0.00 0.00 32.3 32.3 0.00 0.0 . 0.00 .16 0.00
20 4.4 0.00 0.00 0.00 25,7 25.7 0.00 0.0 0.00 1 0.00
21 13.9 10.00 0.00 0.00 21.6 21.6 0.00 0.0 '0.00 .11 0.00
22 13.9 -0.00 0.00 0.00 18.9 18.9 0.00 0.0 0.00 .09 0.00
23 11.7 0.00 0.00 0.00 16.5 16.5 0.00 0.0 0.00 .09 0.00
2y 11.7 0.00  0.00 0.00 - 14.9 4.9 0.00 0.0 0.00 .07 0.00
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RUN ID: CT3

83/11/16.,
CATERPILLAR TRACTOR
CLEAR DAY PERFORMANCE TABLE
31 DECEMBER (DAY 365)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP {(*) RATE ENLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S C Cc GJ A GJ GJ GJ
1 6.7 0.00 0.00 0.00 7.7 7.7 0.00 0.0 0.00 01 0.00
2 5.9 0.00 0.00 0.00 7.1 7.1 0.00 0.0 0.00 01 0.00
3 5.2 0.00 0.00 0.00 6.5 6.5 0.00 0.0 0.00 01 0.00
L L.y 0.00 0.00 06.00 5.8 5.8 0.00 0.0 0.00 .01 0.00
5 L.8 0.00 0.00 0.00 5.5 5.5 0.00 0.0 0.00 .01 0.00
6 5.2 0.00 0.00 0.00 5.4 5.4 0.00 0.0 0.00 .01 0.00
7 5.6 0.60 0.00 0.00 5.5 5.5 0.00 0.0 0.00 .00 0.00
8 7.6 .10 0.00 '0.00 6.1 6.1 0.00 0.0 0.00 -.00 0.00
9 9.7 6.01 4.55 27.31 85.1 87.7 1.06 23.4 ~-1.28 .20 .06
10 11.7 10. 41 6.81 27.31 90.3 98.9 3.56 52.3 3.34 .22 06
11 ) 12.1 12.73 7.10 27.31 90.3 98.8 3.49 Lg.2 3.27 .22 06
12 12.4 13.48 6.69 27.31 90.3 97.7 3.04 5.4 2.82 .22 06
13 12.8 13.54 6.72 27.31 90.3 97.7 3.06 45.5 2.84 .22 06
14 12.4 12.85 7.17 27.31 90.3 98.9 3.53 49.3 3.31 .22 06
15 12.1 10.60 6.93 27.31 90.3 99.1 3.63 52.4 3.41 .22 .06
16 11.7 6.09 4.61 27.31 90.3 92.9 1.06 23.0 .85 .21 .06
17 11.1 .03 0.00 0.00 50.5 50.5 0.00 0.0 0.00 .46 0.00
18 10.6 0.00 0.00 0.00 33.6 33.6 0.00 0.0 0.00 .24 0.00
19 10.2 0.00 0.00 0.00 2L, 7 24,7 0.00 0.0 0.00 .16 0.00
20 9.4 0.00 0.00 0.00 19.1 19.1 0.00 0.0 0.00 12 0.00
21 8.7 0.00 0.00 0.00 15.5 15.5 0.00 0.0 0.00 .10 0.00
22 8.0 0.00 0.00 0.00 12.9 12.9 0.00 0.0 0.00 .09 0.00
23 7.3 0.00 0.00 0.00 11.0 11.0 0.00 0.0 0.00 .08 0.00
24 6.6 0.00 0.00 0.00 9.6 9.6 6.00 0.0 0.00 .07 0.00
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Clear Day Performance
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RUN 1D: DW2

83/09/02.
DOW CHEMICAL
ANNUAL PERFORMANCE SUMMARY TABLE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR s essss e SYSTEM
HOR1ZONTAL DIRECT COLLECTOR EFFICIENCY : NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
(*) COLLECTED {(*) DELIVERED LOSSES LOSSES (%) ENERGY

MONTH GJ GJ GJ GJ % GJ GJ GJ % GJ
JANUARY 213.5 252.1 175.8 68.0 38.7 22.5 28.6 16.6 12.8 .8
FEBRUARY 260.0 265.9 208.4 87.4 41.9 L40.8 31.5 14.8 19.6 .8
* MARCH 369.4 305.3 262.1 115.9 Ly, 2 58.4 38.4 19.4 22.3 1.0
APRIL | 504.5 387.6 348.3 161.1 L6.3 89.5 49.6 21.7 25.7 1.3
MAY 5L4L6.6 384.6 363.7 169.9 46.7 99.5 52.1 18.1 27.4 T.4
JUNE 570.8 392.4 364.5 168.2 b46.1 90.4 55.5 22.1 2h.8 1.6
JuLy 551.5 374.3 333.4 155.3 L6.6 82.4 50.7 22.3 24,7 t.4
AUGUST 525.7 u18 3 386.6 182.5 L7.2 100.5 55.6 26.1 26.0 1.5
SEPTEMBER b15.9 350.3 319.4 7.2 Le.1 83.6 Ly.3 19.3 26.2 1.2
OCTOBER 357.6 381.8 306.6 136.2 bh. .4 7.7 by, 2 20.6 23.4 1.2
NOVEMBER 253.6 325.7 233.6 95.7 Lo.9 L1.9 35.5 18.1 17.9 1.0
DECEMBER 186.1 223.1 thh.0 53.7 37.3 13.1 25.6. 14.9 9.1 .7
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SYSTEM
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SYSTEM
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(*)
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ENERGY
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MONTHLY PERFORMANCE SUMMARY TABLE
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ID: DW2

RUN
83/09/02.

DOW CHEMICAL

MONTHLY PERFORMANCE SUMMARY TABLE
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PARASITIC

iD: DW2
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RUN
(*)
%

SYSTEM
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NON-
OPERATING OPERATING BASED ON
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SYSTEM
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ENERGY
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%
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ENERGY
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vy

RUN [D: DW2

83/09/02.
DOW CHEMICAL
MONTHLY PERFORMANCE SUMMARY TABLE
APRIL
INCIDENT SOLAR ENERGY i ’ SYSTEM
------------------------------- COLLECTOR bt SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON~- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JUL | AN (#) COLLECTED (*) DELIVERED LOSSES LOSSES (") ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

91 LY 10.9 4.7 3.7 1.6 42,2 0.0 .6 7 0.0 .0
92 Ly 2 20.9 21.7 20.0 9.1 45.4 5.2 2.9 9 26.2 .1
93 L/ 3 16.4 11.4 10.4 L.3 L1.1 1.4 1.9 8 4.0 .1
94 by 4 9.9 4.6 3.7 1.5 40.0 0.0 i 9 0.0 .0
95 L/ .5 20.0 18.0 16.2 7.3 45.0 3.8 2.5 9 23.8 .1
96 Ly 6 21.3 21.3 19.7 9.1 b6.1 5.5 2.8 8 27.9 .1
97 by 7 8.2 .5 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
98 L/ '8 12.1 6.7 5.3 2.4 L. 6 .5 .8 9 9.5 .0
99 b4/ 9 23.3 26.0 2.1 11.5 47.9 7.6 3.0 9 31.5 .1
100 L/10 18.0 12.7 11.8 4.8 40.3 1.5 2.4 8 13.1 .1
101 h/11 L.y .1 0.0 0.0 0.0 0.0 6.0 2 0.0 0.0
102 Ly12 11.5 4.6 3.5 1.5 h2.7 0.0 .6 7 0.0 .0
103 h/13 8.8 .8 0.0 0.0 0.0 0.0 0.0 2 0.0 6.0
104 4/14 18.9 13.5 12.1 5.3 43.9 2.3 2.1 7 19.2 .1
105 L/15 21.1 18.3 17.1 7.8 b5.7 L.4h 2.6 8 25.9 .1
106 L/16 21.5 20.4 18.8 9.3 L9.3 6.1 2.2 8 32.7 A
107 L/17 20.3 17.1 15.5 7.3 L6.9 4.2 2.2 9 27.1 .1
108 L/18 24,2 26.4 25.3 12.3 L8.6 8.5 3.0 8 33.5 .
109 L/19 20.8 17.6 16.9 7.2 43.0 3.7 2.8 8 21.7 .1
110 L/20 13.5 L.6 2.0 .9 LL.7 0.0 .3 7 0.0 .0
111 h/21 8.7 .6 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
112 L/22 171 12.7 11.4 5.5 47.9 2.8 1.5 8 24.8 .0
113 L/23 2hL.7 26.6 25.5 12.5 48.9 8.6 3.0 8 33.7 o1
114 L/24 24.2 25.1 24.90 11.5 Lg.0 1.7 3.1 8 31.9 .1
115 L/25 .7 8.7 7.6 3.2 o h2.3 1.2 1.2 9 15.8 .0
116 L/26 24,1 24.5 23.6 11.3 47.8 7.2 3.1 8 30.7 .1
117 L/27 24,0 23.9 22.9 11.0 L47.9 7.1 3.0 9 30.8 .1
118 L/28 12.8 4.5 3.5 1.4 k1.5 0.0 T 9 0.0 .0
119 Lh/29 12.3 3.3 1.3 .6 48.5 0.0 .2 6 0.0 .0
120 4/30 16.0 6.5 2.4 1.1 L45.4 0.0 .4 8 0.0 .0

e - n T SR o - 7" D6 D Y 0 e M o e o T U O R R R S U M S e M b e e S R B G e ) et e o O O v G A D S G 6 et e e e e A O P TR TR AN Y e b e A e e e W R WD B8 G R e

TOTALS/AVERAGES 504.5 387.6 348.3 161.1 b6.3 89.5 u9.6 21.7 25.7 . 1.3

L L L T e L L L R e L i T e Lk L L T oy peyppu——
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RUN
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SYSTEM
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SYSTEM
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DOW CHEMICAL ,
MONTHLY PERFORMANCE SUMMARY TABLE
MAY
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SURFACE
GJ

HOR I ZONTAL

DATE

DAY

JULIAN

OO0O0QOrrO000OrrrO0r rmrrrr OO0 rrrOrrr—r OO

...............................

OOMOCOMOCr rOTrr O iNNMOAOOONNAOTTONO

&01m&210930&710u696200M31001057
Y -NN® CANN® T Nmo oo N

— OQWN— 00NN MO0 (e~ 00N MWDo

...............................

COVOOVITIMANrOMNNOISI~ONONOONM~ROONNMMON

...............................

...............................

CONOOM®WO OIINN~Orr-NOVIFTVOOCONMMNONMNMSN®—

CONOOUVMTOOAOANNNONANIOMOO~O0IFONAI N

F Xy FoF FraxsF FFF_gFra

COMOONNODOMNOMNOITI~ AT~ OCOOMANOITONSMNST

...............................

conoor~N NNOONOMOAONONDOOMNOOO =0 m
L ad - - - Ll

CONOON— VIO OOVUMNOONOANF OO~ FTONNSIT NG

00100661’65081.30800850051203'40:46
— QN — NN NN~ NN NN~

VNI~ OANSONOSONOOAMOONMNO I~ rrOr OO0 M
— QN VOIS Qe 00-0lnir INAIN SN~
g —Q — NN [aVE VR ol oY) ~AN NN~

OVOVMNMF =M~ MNMOONMANNTTNOMODOO— OO INO\NON
997871-5.45.49235863.426081.4“55591-5
NN~ NN NN~ NN AN~ N~

mFNMISIINO~OANO NN ITNOMNOONOD~AUNMNTINONSNONO -

e rerrere e 0MNANNANANMANNNNNNTm
N N N N N N N N N N N N N N N S S U SN UONS O SNO NSO NI SNONSNON  NSINSNSNS
WO OO IO WD WO O D DN DD DL D IO D D D D D i i o i n
AN INNO~MNORNO NN ITNONORNROTTANNTINON~NONO —
NANNNNNNNm om0
Lonth sl 2l ol ol el S 5t itk el el el ol ol ol ol el el ol el ol el el

45

1.

27.

1

384.6 363.7 169.9 Lhe.7 99.5 52. 18.

546.6

- - - o T o e W S s o G e e T T W T P B M AR Al M e S W P MR G M e e T o S e S A AR S e D S G kD S A D AR MR e G T R D B S e e e e S A S et e e R 68 R G o= e

TOTALS/AVERAGES



9%

RUN ID: Dw2

83/09/02.
DOW ‘CHEM!CAL
MONTHLY PERFORMANCE SUMMARY TABLE
JUNE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR “mmmeeeme—eesm-—---—<-  SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
: SURFAGE NORMAL PLANE ENERGY BASED ON. ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN : (*) COLLEGTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ 4 GJ GJ GJ % GJ

152 6/ 1 20.2 1.5 13.6 6.2 45,5 3.1 2.0 1.0 23.1 1
153 6/ 2 12.2 2.5 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
154 6/ 3 25.5 23.7 23.5 11.2 u7.6 7.1 3.2 7 30.2 1
155 6/ 4 10.8 1.7 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
156 6/ 5 17.3 9.0 7.7 3.3 u2.7 A 1.4 1.2 4.8 .0
157 6/ 6 25.4 23.5 23.2 11.0 47.5 7.1 3.2 T 30.5 1
158 6/ 7 23.4 18.9 17.8 8.5 47.9 5.1 2.6 .8 28.8 !
159 6/ 8 ©17.3 11.0 10.5 4.7 uh4.6 2.2 1.7 .8 21.3 .0
160 6/ 9 11.9 2.8 1.9 - .9 45.8 0.0 .3 .6 0.0 .0
161 6/10 10.3 S 2.9 1.5 .7 u3.7 0.0 .3 .5 0.0 .0
162 6/11 18.8 12.8 12.1 5.7 46.9 3.1 1.7 7 25.2 .0
163 6/12 18.4 12.2 11.5 5.3 46.0 2.8 1.7 .7 2.2 .0
164 6/13 15.1 5.8 u.h 1.7 38.8 0.0 1.0 .7 0.0 .0
165 6/14 20.3 13.3 12.0 5.5 45.6 2.5 2.0 1.0 20.7 .1
166 6/15 21.4 15,8 15.4 " 6.9 uh .8 3.6 2.6 .8 23.3 " 1
167 6/16 9.6 .7 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
168 6/17 18.2 12.3 1.7 5.4 46.5 2.8 1.7 7 24.0 .0
169 6/18 23.1 18.2 17.5 8.6 u8.8 5.4 2.4 .8 30.7 1
170 6/19 20.7 14.8 -~ 13.6 5.8 u2.8 2.3 2.5 1.0 17.1 N
171 6/20 20.5 13.5 12.2 5.8 u7.7 3.2 1.8 .8 26.0 .0
172 6/21 25.5 23,9 23.5 11.3 47.8 7.3 3.2 7 31.2 .1
173 6/22 19.6 14,2 12.4 5.5 4.7 2.3 2.0 1.3 18.3 .1
174 6/23 12.2 3.3 1.6 . u2.9 0.0 .3 .6 0.0 .0
175 6/24 13.9 5.5 u.5 1.9 41.9 .0 .9 .8 .9 .0
176 6/25 23.4 19.4 18.5 8.7 46.8 5.1 2.8 .8 27.6 .1
177 6/26 22.1 17.4 17.1 7.4 u3.2 3.7 3.0 7 21.9 .1
178 6/27 25.1 23.1 22.3 10.9 us.7 7.2 2.9 7 32.2 B
179 6/28 24.5 22.4 . 22.1 10.'4 u7.2 - 6.6 3.1 .7 29.9 .1
180 6/29 22.0 16.7 16.2 7.2 uy. 8 3.8 2.7 .7 23.8 .1
181 6/30 22.1 16.7 16.1 7.2 Iy 3.6 2.7 .8 22.6 .1

TOTALS/AVERAGES 570.8 392.4 364.5 168.2 Lb6.1 90.4 55.5. 22.1 . 24.8 1.6

---------------------------------------------------------- a2 i 2 4 " " = e o = "



Ly

RUN 1D: DWw2

83/09/02.
DOW CHEMICAL
MONTHLY PERFORMANCE SUMMARY TABLE
JULY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR St indndadadta ittt SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICILENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULTAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
182 7/ 1 18.7 1.7 9.9 b4.7 b47.3 - 2.4 1.5 .8 24,2 .0
183 7/ 2 19.2 12.1 10.6 4.8 45.3 2.2 1.8 .8 21.1 .0
184 7/ 3 22.9 18.5 17.1 8.0 46.8 4.6 2.6 .8 26.7 .1
185 7/ 4 20.0 13.8 11.8 5.3 45.1 2.2 2.0 1.1 18.4 .1
186 1/ 5 25.3 23.8 23.2 11.5 b49.5 7.8 2.9 .8 33.7 .1
187 7/ 6 8.2 .9 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
188 . /T 17.4 10.2 9.4 4.1 43,7 1.7 1.6 .6 18.0 .0
189 7/ 8 21.2 15.6 .7 6.5 44.5 3.2 2.6 .8 21.4 .1
190 7/ 9 14.2 6.6 L.3- 1.7 39.3 .2 .9 T 4.3 .0
191 7/10 15.1 8.1 6.4 3.0 46.6 1.2 1.0 .9 18.2 .0
192 7/11 15.1 6.2 L.y 1.7 39.7 ‘0.0 1.0 .8 0.0 .0
193 7/12 23.7 21.1 20.4 9.7 L47.7 6.0 2.8 .8 29.4 .1
194 7/13 22.7 19.1 18.4 8.5 L46.1 L.9 2.8 .8 26.5 .
195 7/14 - 151 5.8 3.2 1.4 L3.3 0.0 .6 .8 0.0 .0
196 7/15 22.4 18.2 17.0 8.0 L6.8 4.5 2.6 .8 26.7 .
197 7/16 19.2 12.4 11.6 5.3 45.5 2.6 1.9 .8 22,2 .1
198 7/17 14.8 7.6 6.4 2.7 L2.1 .9 1.1 .7 13.5 .0
199 7/18 13.6 6.0 3.7 1.6 Lhy.v . .6 .8 L1 .0
200 7/19 1.7 6.9 6.0 2.7 L45.4 1.0 1.0 .9 16.6 .0
201 7/20 12.9 L.7 2.7 1.2 L2.5 . 0.0 .5 .6 0.0 .0
202 7/21 21.6 17.2 15.8 7.6 47.9 .4 2.3 .8 27.7 .1
203 7/22 23.1 20.5 20.1 9.6 47.5 6.1 2.8 T 30.2 1
204 7/23 16.3 9.0 6.5 2.9 L. 4 .9 1.1 .8 1.5 .0
205 - 1/2h 8.0 .6 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
206 7/25 11.6 3.6 2.0 1.0 L7.7 0.0 .3 .6 0.0 .0
207 7/26 23.5 22.0 20.7 10.2 49.4 6.7 2.7 .8 32.1 .
208 7/27 21.6 18.0 17.0 8.1 L47.9 5.1 2.3 .8 30.1 .1
209 7/28 23.8 22.8 22.2 10.7 L. 4 7.1 2.9 . 32.1 .1
210 7/29 19.5 14.5 12.9 6.1 L6.9 3.2 2.0 .8 25.0 .1
211 7/30 20.1 15.7 14.8 6.7 45.5 3.5 2.4 .8 23.7 .1
212 7/31 9.2 1.0 0.0 0.0 0.0 0.0 0.0 .2 %.0 0.0

. " . " . . " - M A = D SR A M e e BT GR M e = R U D AR A e e R T VR M e e R R D G A e e o e e WR m S6 W e e e Y U e e e e e A O e e e A e e e P e G e e = e



8Y

RUN 1D: DW2

83/09/02.
DOW CHEMICAL
MONTHLY PERFORMANCE SUMMARY TABLE
AUGUST
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR m==--eecccameoce-oo-  SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON~- EFFICIENCY
SURFACE ~ NORMAL PLANE ENERGY  BASED ON ENERGY  OPERATING OPERATING BASED ON PARASITIC

JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
- DAY DATE GJ GJ GJ GJ 9 GJ GJ GJ % GJ
213 8/ 1 18.9 14.9 14.0 6.5 u6.2 3.0 2.2 1.1 21,2 A
214 8/ 2 22,2 20.6 20.0 9.8 48.9 6.3 2.7 .8 31.6 .1
215 8/ 3 22.3 21,0 19.8 9.6 u8.7 6.2 2.7 .8 31.2- A
216 8/ i 16.6 10.6 8.2 3.6 uy,2 1.1 1.4 1.2 13.8 .0
217 8/ 5 11.8 5.0 3.7 1.6 43.2 .0 .7 .8 1.2 .0
218 8/ 6 19.9 16.6 15.4 7.4 48. 1 4.4 2.1 .8 28.7 .1
219 8/ T 21.9 20.7 20.0 9.8 us.7 6.3 2.7 .8 31.3 1
220 8/ 8 19.9 17.3 16.8 8.0 u7.7 4.9 2.4 .8 29.1 1
221 8/ 9 21.2 19.1 18.4 9.0 u8.9 5.7 2.4 .8 31.0 A
222 8/10 15.6 9.9 7.7 3.4 uy.1 .9 1.4 1.3 11.4 .0
223 8/11 11.4 4.3 2.1 1.0 u7.0 0.0 .3 .6 0.0 .0
224 8/12 21.3 19.4 18.5 9.0 u8.7 5.7 2.4 .8 30.9 A
225 8/13 22.0 20.7 19.9 9.8 u9.2 6.4 2.5 .9 32.1 A
226 8/14 11.3 4.2 3.3 1.4 u3.2 0.0 .6 1.0 0.0 .0
227 8/15 4.1 .1 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
228 8/16 5.0 .3 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
229 8/17 19.7 17.5 16.4 8.0 48.9 4.8 2.1 7 29.3 1
230 8/18 17.1 13.0 12.0 5.1 u2.4 1.7 2.3 1.1 14.5 1
231 8/19 21.8 21.3 20,2 9.9 49.3 6.6 2.5 .8 3207 A
232 8/20 21.6 21.3 20.4 9.8 48.3 6.3 2.7 .8 31.1 A
233 8/21 17.7 13.8 13.2 6.0 u45.2 3.0 2.1 .8 22.4 .1
234 8/22 13.4 7.9 7.1 3.3 47.0 1.5 1.0 .8 20.7 .0
235 8/23 8.8 3.6 3.0 1.3 uy, 7 A .5 .8 2.2 .0
236 8/24 19.0 16.5 15.7 7.5 47.8 4.5 2.1 .9 28.8 1
237 8/25 18.6 16.4 15.8 7.3 . 46.3 b.2 2.4 .8 26.5 1
238 8/26 14.6 9.1 7.0 3.1 Ly 4 .5 1.1 1.5 6.9 .0
239 8/27 19.3 17.0 16.4 7.4 45.3 4.1 2.6 .8 24.8 .1
240 8/28 18.6 16.4 15.7 7.0 uy .l 3.7 2.6 .8 23.2 |
241 8/29 15.1 10.6 9.4 4.5 u7.4 2.3 1.3 .9 24.5 .0
242 8/30 16.1 11.8 10.5 4.6 43.8 2.0 1.8 .8 18.7 .0
243 8/31 19.1 17.3 16.0 7.6 47.8 b4 2.1 1.1 27.5 1



6%

RUN ID: DW2

83/09/02.
DOW CHEMICAL
MONTHLY PERFORMANCE SUMMARY TABLE
SEPTEMBER
_ INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLEGTOR mmmmmmemmm—e—----a--- SYSTEM
HORIZONTAL DIRECT  COLLECTOR v EFFICIENCY NON- EFFICIENCY
SURFACE ~ NORMAL  PLANE ENERGY  BASED ON ENERGY  OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ cJ GJ A GJ

24y 9/ 1 18.9 17.2 16.5 7.7 u6.7 4.6 2.3 .8 27.9 1
245 9/ 2 21.1 22.2 21.2 10.2 47.9 6.7 2.7 .8 31.3 .
246 9/ 3 19.4 18.5 17.4 8.2 47.0 5.0 2.3 1.0 28.5 .1
247 9/ 4 20.0 20.1 19.3 9.0 46.8 5.6 2.6 .8 28.8 A
248 9/ 5 20.8 22.0 21.0 10.0 u7.7 6.6 2.6 .8 31.3 1
249 9/ 6 20.3 20.9 20.0 9.4 47.2 6.1 2.6 .8 30.3 .1
250 - 9/ 7 18.6 17.3 16.3 7.6 46.5 4.5 2.3 .8 27.5 1
251 9/ 8 15.7 11.3 10.1 .y u3.7 1.7 1.7 1.1 16.5 .0
252 9/ 9 13.1 6.3 4.3 1.8 u2.4 0.0 .8 1.1 0.0 .0
253 9/10 9.5 .3 3.6 1.7 47.5 .3 .5 .9 9.0 .0
254 9/11 7.5 .6 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
255 9/12 20.0 21.6 20.5 9.6 47.0 6.0 2.6 7 29.5 1
256 9/13 20.4 22.6 21.4 10.1 47.0 6.5 2.8 .8 30.14 1
257 9/14 11.2 3.8 1.5 .6 41.6 0.0 .3 .6 0.0 .0
258 9/15 8.8 1.2 0.0 0.0 0.0 0.0 0.0 A 0.0 0.0
259 9/16 3.7 1 0.0 0.0 0.0 0.0 0.0 v A 0.0 0.0
260 9/17 5.2 .6 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
261 9/18 10.7 5.6 4.1 1.9 47.2 0.0 .6 1.0 0.0 .0
262 '9/19 16.5 16.0 14.9 6.8 45.7 3.8 2.1 .8 25.9 .1
263 9/20 17.3 17.6 16.5 7.2 43.8 3.9 2.6 .8 23.9 1
261 9/21 18.2 19.9 . 18.6 8.4 45.0 4.9 2.6 .8 26.5 B
265 9/22 14.3 13.1 12.2 5.2 42.8 2.1 1.9 1.2 17.1 1
266 9/23 18.5 20.7 19.2 8.8 45.9 5.4 2.6 .8 28.1 1
267 9724 18.4 20.9 19.4 8.8 45.5 5.4 2.7 .8 27.9 1
268 9/25 11.2 7.8 7.1 3.0 42,0 1.0 1.2 .9 13.9 .0
269 9/26 8.2 1.3 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
270 9/27 3.2 1 0.0 0.0 0.0 0.0 0.0 A 0.0 0.0
271 9/28 3.2 1 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
272 9/29 6.6 4 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
273 9/30 15.4 16.0 1.2 6.6 46.1 3.6 1.9 7 25.1 .0



0s

RUN ID: DW2

83/09/02.
DOW CHEMICAL
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY SYSTEM
RS R e —————— COLLECTOR ~  =smeme;cccccmeee—ca-- SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN . _ (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ 4 GJ GJ GJ % GJ

274 10/ 1 6.0 .6 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
275 10/ 2 8.6 4.1 3.3 1.3 38.7 0.0 .6 .6 0.0 .0
276 10/ 3 13.4 12.9 1.1 5.0 45.3 2.7 1.5 .8 24,0 .0
277 10/ 4 13.4 13.4 11.6 5.3 45,4 2.9 1.6 .8 25.0 .0
278 10/ 5 17.0 21.0 18.9 8.5 45.3 5.3 2.6 .7 28.0 1
279 10/ 6 14.5 15.6 13.14 5.8 43.0 2.6 2.2 .8 19.7 1
280 10/ 7 16.2 20.1 18.0 8.0 uy .y u.7 2.6 .7 26.4 1
281 10/ 8 9.1 5.9 4.5 1.9 41.8 o .9 .8 3.3 .0
282 10/ 9 12.5 10.4 8.2 3.6 43.6 1.4 1.4 .8 16.5 .0
283 10/10 12.9 12.3 9.8 u.5 45.8 2.1 1.5 .8 21.8 .0
28l 10/11 6.5 .7 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
285 10/12 12.7 12.2 9.1 4.1 45.3 1.7 1.4 .8 18.9 .0
286 10/13 7.0 1.1 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
287 10/14 5.8 1.3 0.0 0.0 - 0.0 0.0 0.0 1 0.0 0.0
288 10/15 13.6 15,2 12.5 5.4 43.6 2.5 1.9 .8 19.8 1
289 10/16 10.6 7.8 5.8 2.1 36.2 .0 1.4 .8 .2 .0
290 10/17 15.6 21.7 17.9 8.1 u5.5 4.7 2.4 .9 26.5 o1
291 10/18 15.4 21.6 17.8 8.0 45.1 4.7 2.4 .9 - 26.6 A
292 10/19 15.3 21.6 17.7 8.0 45.1 n.7 2.4 .9 26.7 1
293 10/20 15.2 21.5 17.6 7.9 45.0 4.7 2.4 .9 26.6 1
29y 10/21 14,8 20.8 16.9 7.5 uy. 7 4.3 2.3 .9 25.8 1
295 10722 4.6 20.7 16.8 7.5 uy. 4 4.3 2.3 .9 25.4 1
296 10/23 14,7 21.4 17.3 7.7 u4.5 4.5 2.4 .9 25.9 .1
297 10724 11.3 13.0 9.6 4.4 45.9 2.2 1.3 .9 23.1 .0
298 10/25 14,1 20.1 15.5 7.0 . u5.2 3.9 2.2 .9 25.3 L1
299 10/26 1.3 21.2 17.0 7.5 44,2 4.4 2.3 .9. 25.7 i
300 10/27 13.2 17.6 14.0 6.1 43.1 3.2 . 2.0 .9 22.8 1
301 10/28 5.9 4.0 2.5 1.0 41.6 0.0 i .8 0.0 .0
302 10/29 5.9 1.3 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
303 10/30 4.9 4 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
304 10/31 2.4 1 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
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RUN 1D: DW2

83/09/02.
DOW CHEMICAL
MONTHLY PERFORMANCE SUMMARY TABLE
DECEMBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR il el SYSTEM
HOR I ZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULTAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ R N % GJ GJ GJ /A GJ

335 12/ 1 10.6 19.8 13.8 5.4 39.4 2.1 2.1 .8 15.5 .1
336 12/ 2 6.2 L.7 2.9 1.1 38.0 0.0 .6 . 0.0 .0
337 12/ 3 9.6 16.4 10.8 L.2 38.7 1.3 1.9 .9 11.6 .0
338 12/. 4 9.5 17.1 11.8 L.2 35.8 1:1 2.2 .9 9.6 .
339 12/ 5 3.7 .2 6.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
340 12/ 6 2.8 .2 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
341 12/ 7 3.0 .2 0.0 0.0 0.0 0.0 0.0 .0 0.0 .0
342 12/ 8 3.6 .2 6.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
343 12/ 9 L.y 1.6 0.0 0.0 0.0 0.0 0.0 .0 0.0 6.0
34k 12/10 2.8 .2 0.0 .0 0.0 0.0 0.0 T 0.0 0.0
345 12/11 3.6 .2 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
346 12/12 3.6 .2 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
347 12/13 3.6 .2 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
348 12/14 4.6 2.4 1.5 -5 36.2 0.0 .2 .3 0.0 .0
349 12/15 8.2 12.1 8.1 3.1 38.1 .6 1.4 .8 7.4 .0
350 12/16 8.9 15.7 10.8 3.9 35.8 .9 2.0 .9 8.7 .1
351 12/17 3.5 .2 .0 0.0 0.0 0.0 0.0 .2 0.0 0.0
352 12/18 7.6 9.7 5.9 2.3 39.6 .2 1.0 .8 3.8 .0
353 12/19 8.5 13.3 8.5 3.1 37.0 .8 1.5 .9 9.2 .0
354 12/20 8.8 15.1 9.8 3.6 37.2 .9 1.8 .9 9.6 .0
355 12/21 9.4 17.1 11.2 .4 39.0 1.6 1.9 .9 .2 .0
356 12/22 6.1 3.8 1.6 .5 33.5 0.0 b .5 0.0 .0
357 12/23 1.7 .1 0.0 0.0 0.0 0.0 0.0 .1 - 0.0 0.0
358 12/24 7.8 10.8 6.8 2.3 33.4 0.0 1.5 .6 0.0 .0
359 12/25 9.8 18.5 12.7 b7 37.1 1.6 2.2 8 12.5 .1
360 12/26 9.3 16.5 10.8 4.2 38.6 1.3 1.8 .9 12.2 .0
361 12/27 7.8 11.3 7.6 2.6 3.7 Lh 1.5 .8 5.3 .0
362 12/28 1.7 .1 . 0.0 0.0 . 0.0 0.0 - 0.0 .2 0.0 0.0
363 12/29 7.8 10.7 6.7 2.4 36.3 .2 1.2 .9 2.5 .0
364 12/30 6.0 4.4 2.7 1.0 37.3 0.0 .5 .6 0.0 .0
365 12/31 1.8 .1 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0



139

RUN iD: Dw2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
17 JANUARY (DAY 17)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c ¢ GJ /A GJ GJ GJ
1 -1.1 0.00 0.00 0.00 -.8 -.8 0.00 0.0 0.00 .02 0.00
2 -1.7 0.00 0.00 0.00 -1.4 -1.4 0.00 0.0 0.00 .02 0.00
3 -2.2 0.00 0.00 0.00 -2.0 -2.0 0.00 0.0 0.00 .02 0.00
b -2.8 0.00 0.00 0.00 -2.6 -2.6 0.00 0.0 0.00 .02 0.00
5 -3.3 0.00 0.00 0.00 ~3.1 ~-3.1 .00 0.0 0.00 01 0.00
6 ~3.9 0.00 0.00 0.00 =3.7 =3.7 0.00 0.0 0.00 .01 0.00
1 -4.4 0.00 0.00 6.00 -4.2 4.2 0.00 0.0 0.00 .01 0.00
8 -3.3 .99 .87 3.13 53.6 54.6 .03 3.1 0.00 .09 .01
9 -1.7 1.87 1.55 3.13 86.8 107.7 .52 33.8 0.00 .15 01
10 2.2 2.53 1.96 3.13 160.4 195.8 .89 45.3 0.00 .27 01
11 5.6 2.77 2.02 3.13 181.1 216.1 87 43.3 a4 .31 01
12 7.2 2.88 2.02 3.13 182.0 216.4 86 2.6 .55 .31 01
13 8.9 2.85 2.00 3.13 182.0 216.1 85 L2.6 55 .31 01
14 10.6 2.73 1.99 3.13 182.1 216.6 .86 43.4 56 .30 01
15 11.7 2.4 1.86 3.13 182.1 214.6 .81 43.5 52 .30 01
16 11.7 1.62 1.34 3.13 180.9 192.8 .30 va.2 11 .29 01
17 11.1 .66 0.00 0.00 57.2 57.2 0.00 0.0 0.00 34 0.00
18 8.3 0.00 0.00 0.00 21.9 21.9 0.00 0.0 0.00 .15 0.00
19 6.1 0.00 0.00 0.00 10.5 10.5 0.00 - 0.0 0.00 .08 0.00
20 2.8 0.00 0.00 0.00 h.9 4.9 0.00 0.0 0.00 .06 0.00
21 2.2 0.00 0.00 0.00 3.0 3.0 0.00 0.0 0.00 .04 0.00
22 .6 0.00 0.00 0.00 1.3 1.3 0.00 0.0 0.00 03 0.00
23 0.0 0.00 0.00 0.00 3 .3 0.00 0.0 0.00 03 0.00
2L 0.0 0.00 0.00 0.00 1 .1 0.00 0.0 0.00 02 0.00



129

RUN ID: DW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
27 FEBRUARY (DAY 58)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S C Cc GJ % GJ GJ GJ
1 -3.9 0.00 0.00 0.00 -3.6 -3.6 0.00 0.0 0.00 02 0.00
2 4.2 0.00 0.00 0.00 4.0 -4.0 0.00 0.0 0.00 02 .00
3 4.5 0.00 0.00 0.00 -4.h 4.4 0.00 0.0 0.00 02 0.00
L =5.0 0.00 0.00 0.00 -4.8 ~4.8 0.00 0.0 0.00 02 0.00
5 -5.1 0.00 0.00 6.00 -5.0 -5.0 0.00 0.0 0.00 01 0.00
6 -5.3 0.00 0.00 0.00 -5.2 -5.2 0.00 0.0 0.00 01 0.00
7 -5.6 .06 0.00 0.00 =5.5 =-5.5 0.00 0.0 0.00 .01 0.00
8 =2.5 1.31 1.25 3.13 82.5 92.7 .26 20.4 0.00 14 01
9 .3 2.10 1.93 3.13 . 150.3 186.8 .91 L7.3 0.00 .26 01
10 3.3 2.57 2.27 3.13 180.8 223.4 1.07 L7.1 - .53 .31 01
11 7.8 2.81 2.39 3.13 182.7 228.3 1.14 L7.7 80 .32 01
12 12.2 2.9 2.42 3.13 183.1 229.5 1.16 48.0 85 .31 01
13 16.7 2.92 2.44 3.13 183.3 230.4 1.18 L4g.3 87 .30 01
14 17.2 2.82 2.40 3.13 183.3 229.8 1.16 L8. 4 86 .30 01
15 17.8 2.56 2.26 3.13 183.1 226.4 1.08 b47.9 80 .30 01
16 18.3 2.04 1.88" 3.13 182.6 216.9 .86 45.7 .61 .29 01
17 16.1 1.18 1.13 3.13 176.1 179.7 .09 8.0 0.00 .27 01
18 13.9 .07 0.00 0.00 59.5 59.5 0.00 0.0 0.00 .33 06.00
19 1.7 0.00 0.00 0.00 25.0 25.0 0.00 0.0 - 0,00 15 0.00
20 10.4 0.00 0.00 6.00 4.5 4.5 0.00 0.0 0.00 08 0.00
21 9.1 0.00 0.00 0.00 10.6 10.6 0.00 0.0 0.00 05 0.00
22 7.8 "0.00 0.00 0.00 8.6 8.6 0.00 0.0 .0.00 o4 0.00
23 6.1 0.00 0.00 0.00 6.8 6.8 0.00 0.0 0.00 03 0.00
24 L.5 0.00 0.00 0.00 5.1 5.1 0.00 0.0 © 0.00 03 0.00
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RUN iD: DW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
16 MARCH (DAY 75)
INCIDENT SOLAR ENERGY
--------------------- _ COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ 5 GJ GJ GJ
1 1.7 0.00 0.00 0.00 1.8 1.8 0.00 0.0 0.00 .02 0.00
2 1.1 0.00 0.00 0.00 .3 1.3 0.00 0.0 0.00 .02 0.00
3 .6 0.00 0.00 0.00 .8 .8 0.00 0.0 0.00 .02 0.00
i -.6 0.00 0.00 0.00 -.2 -.2 0.00 0.0 0.00 .02 0.00
5 0.0 0.00 0.00 0.00 -1 -1 0.00 0.0 0.00 01 0.00
6 -.6 0.00 0.00 0.00 - -1 0.00 0.0 0.00 .01 0.00
7 -.6 41 0.00 0.00 -.6 -.6 0.00 0.0 0.00 .01 0.00
8 1.1 1.00 1.41 3.13 94,7 111.4 42 29.6 0.00 .16 .01
9 2.8 2.17 2.07 3.13 169.4 208.3 .97 47.0 0.00 .29 01
10 4.l 2.58 2.39 3.13 182.4 228.2 1.15 47.9 T4 .32 01
1 5.6 2.77 2.51 3.13 182.9 231.6 1.22 u8.5 88 .32 01
12 7.2 2.85 2.54 3.13 183.1 232.5 1.24 u8.7 91 .32 01
13 8.3 2.89 2.58 3.13 183.2 233.7 1.26 48.9 9y .32 01
14 9.4 2.82 2.56 3.13 183.2 233.2 1.25 u8.9 9y .32 01
15 10.6 2.62 2.4y 3.13 183.1 230.3 1.18 48.5 88 .31 .01
16 11.7 2.18 2.09 3.13 182.7 221.6 .97 we6.7 71 .31 .01
17 11.1 1.40 1.37 3.13 180.9 191.9 .27 20.0 12 .29 .01
18 10.0 43 0.00 0.00 59.1 59.1 0.00 0.0 0.00 .36 0.00
19 7.8 0.00 0.00 0.00 22.1 22.1 0.00 0.0 0.00 .16 0.00
20 6.7 0.00 0.00 0.00 11.0 11.0 0.00 0.0 0.00 08 6.00
21 5.6 0.00 0.00 0.00 7.1 7.1 0.00 0.0 0.00 .05 0.00
22 3.9 0.00 0.00 0.00 4.8 4.8 0.00 0.0 0.00 .0l 0.00
23 3.3 0.00 0.00 0.00 3.7 3.7 0.00 0.0 0.00 .03 0.00
2y 1.7 0.00 0.00 0.00 2.3 2.3 0.00 0.0 0.00 03 0.00
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RUN ID: DW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
23 APRIL (DAY 113)
INCIDENT SOLAR ENERGY
--------------------- ' COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ - GJ GJ
1 8.9 0.00 0.00 0.00 9.3 9.3 0.00 0.0 0.00 .02 0.00
2 8.3 0.00 0.00 0.00 8.6 8.6 0.00 0.0 0.00 .02 0.00
3 7.8 0.00 0.00 0.00 8.0 8.0 0.00 0.0 0.00 .02 0.00
L 7.2 0.00 0.00 0.00 7.4 7.4 0.00 0.0 0.00 02 0.00
5 7.4 0.00 0.00 0.00 7.4 7.4 0.00 0.0 0.00 01 0.00
6 7.6 0.00 0.00 0.00 7.5 7.5 .00 0.0 0.00 .01 0.00
7 7.8 .81 .80 3.13 82.9 87.9 .13 15.7 0.00 .12 .01
8 10.8 1.73 1.72 3.13 1.1 173.7 82 L7.3 0.00 .23 01
9 13.7 2.35 2.35 3.13 180.3 226.8 1.16 49.5 .54 .30 01
10 16.7 2.68 2.65 3.13 183.6 237.0 1.34 50.3 98 .31 01
11 19.1 2.81 2.76 3.13 184.0 239.8 1.40 50.6 1.08 .31 01
12 21.5 2.85 2.78 3.13 184.2 240.6 1.1 50.7 1.11 .30 .01
13 23.9 2.87 2.81 3.13 184.3 241.5 1.43 51.0 1.13 .30 .01
4 24.8 2.85 2.80 3.13 184.3 241.5 1.43 51.1 1.13 .30 .01
15 25.8 2.74 2.72 3.13 184.4 239.9 1.39 51.1 1.10 .30 .01
16 26.7 2.41 2.4 3.13 183.9 232.5 1.21 50.5 96 .29 .01
17 25.9 1.74 1.74 3.13 182.8 214.0 .78 44,9 58 .28 .01
18 25.2 .78 0.00 0.00 68.9 68.9 0.00 0.0 0.00 .33 0.00
19 24 .4 0.00 0.00 0.00 36.8 36.8 0.00 0.0 0.00 .15 0.00
20 21.5 0.00 0.00 0.00 25.8 25.8 0.00 0.0 0.00 .08 0.00
21 18.5 0.00 0.00 0.00 20.5 20.5 0.00 0.0 0.00 .06 0.00
22 15.6 ‘0.00 .00 0.00 17.0 17.0 0.00 0.0 0.00 .04 0.00
23 13.9 0.00 0.00 0.00 14.8 14.8 0.00 0.0 0.00 .04 0.00
24 12.3 0.00 0.00 0.00 13.0 13.0 0.00 0.0 0.00 .03 0.00



LS

RUN ID: DW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
7 MAY (DAY 127)
INCIDENT SOLAR ENERGY
_____________________ COLLECTOR
DIRECT COLLECTOR EFFI1CIENCY
AMB1ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c C GJ b GJ GJ GJ
1 9.4 0.00 0.00 0.00 9.9 © 9.9 0.00 0.0 0.00 .03 0.00
2 8.1 0.00 0.00 0.00 8.6 8.6 0.00 0.0 0.00 .02 0.00
3 6.9 0.00 0.00 0.00 7.4 7.4 0.00 0.0 0.00 .02 0.00
4 5.6 0.00 0.00 0.00 6.1 6.1 0.00 0.0 0.00 .02 0.00
5 6.0 0.00 0.00 0.00 6.0 6.0 0.00 0.0 0.00 .01 0.00
6 6.3 .01 0.00 0.00 6.2 6.2 0.00 0.0 0.00 .01 0.00
7. 6.7 .95 .93 3.13 79.3 88.4 .23 24.3 0.00 12 .01
8 9.1 1.77 1.76 3.13 143.0 177.0 .85 48.3 0.00 .23 01
9 1.5 2.33 2.32 3.13 180.5 226.6 1.15 49.6 .55 .30 o1
10 13.9 2.61 2.60 3.13 183.5 236.0 1.31 50.5 96 .31 01
11 15.2 2.71 2.70 3.13 183.7 238.2 1.36 50.5 1.04 .31 01
12 16.5 2.74 2.72 3.13 183.8 238.6 1.37 50.5 1.06 .31 01
13 17.8 2.77 2.74 3.13 183.9 239.4 1.39 50.7 1.08 .31 01
4 18.3 2.76 2.74 3.13 184.0 239.7 1.39 50.9 1.08 .31 01
15 18.9 2.67 2.66 3.13 184.0 238.3 1.36 51.0 1.06 .31 01
16 19.4 2.39 2.39 3.13 183.6 231.7 1.20 0.3 .93 .30 01
17 19.0 1.74 1.73 3.13 182.5 213.8 .78 45.1 .57 .29 .01
18 18.7 .84 .82 3.13 171.7 173.7 .05 6.2 0.00 .26 .01
19 ©18.3 .01 06.00 0.00 61.2 61.2 0.00 0.0 0.00 .31 0.00
20 15.3 0.00 0.00 0.00 28.1 28.1 0.00 0.0 0.00 14 0.00
21 12.4 0.00 0.00 0.00 16.8 16.8 0.00 0.0 0.00 08 0.00
22 9.4 0.00 0.00 0.00 11.4 11.4 0.00 0.0 0.00 .05 0.00
23 8.3 0.00 0.00 0.00 9.2 9.2 0.00 0.0 0.00 .04 6.00
24 7.2 06.00 0.00 0.00 7.7 1.7 0.00 0.0 6.00 .03 0.00



8¢

RUN ID: DW2

83/09/02.
DOW CHEMIiCAL
CLEAR DAY PERFORMANCE TABLE
21 JUNE (DAY 172)
INCIDENT SOLAR ENERGY
--------------------- . COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DEL | VERED LOSSES ENERGY
HOUR C GJ . GJ KG/S Cc C GJ % GJ GJ GJ
1 17.8 0.00 0.00 0.00 18.1 18.1 0.00 0.0 0.00 02 0.00
2 17.4 0.00 0.00 0.00 17.6 17.6 0.00 0.0 0.00 02 0.00
3 17.1 0.00 0.00 0.00 17.2 17.2 0.00 0.0 0.00 02 0.00
L 16.7 0.00 0.00 0.00 16.8 16.8 0.00 0.0 0.00 01 0.00
5 17.2 0.00 0.00 0.00 17.1 17.1 0.00 0.0 0.00 .01 0.00
6 17.8 .03 6.00 0.00 17.6 17.6 0.00 0.0 0.00 .01 0.00
7 18.3 .85 .81 3.13 95.1 105.0 25 30.9 0.00 .13 01
8 20.5 1.80 1.76 3.13 157.3 190.6 .83 47.5 0.00 .24 01
9 22.8 2.29 2.27 3.13 182.3 226.9 1.12 49.1 .63 .29 01
10 25.0 2.52 2.52 3.13 183.8 234.9 1.28 50.8 .95 .29 01
11 26.5 2.49 2.49 3.13 184.0 235.2 1.28 51.4 99 .29 01
12 27.9 2.40 2.40 3.13 184.0 232.9 1.22 50.9 95 .29 01
13 29.4 2.37 2.37 3.13 183.9 232.1 1.21 50.9 92 .28 01
14 30.0 2.31 2.31 3.13 183.9 230.9 1.17 50.8 90 .28 .01
15 30.5 2.20 2.20 3.13 183.7 227.4 1.09 9.7 83 .28 01
16 31.1 1.96 1.94 3.13 183.3 220.3 .93 Lb7.7 68 .27 01
17 30.7 1.65 1.61 3.13 182.7 211.4 .72 by, 7 L9 .27 01
18 30.4 .92 .87 3.13 181.3 187.6 .16 17.9 .01 .26 .01
19 30.0 .08 0.00 0.00 73.0 73.0 6.00 0.0 0.00, .31 0.00
20 28.3 0.00 0.00 0.00 4o.7 Lo.7 0.00 0.0 0.00 14 0.00
21 26.7 0.00 - 0.00 0.00 30.6 30.6 0.00 0.0 0.00 07 0.00
22 25.0 ~0.00 0.00 0.00 26.6 26.6 0.00 0.0 0.00 05 0.00
23 23.9 0.00 0.00 0.00 . 24,6 2h.6 0.00 0.0 0.00 o4 0.00
24 22.8 0.00 0.00 0.00 23.3 23.3 0.00 0.0 0.00 03 0.00
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6S

RUN ID: DW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
5 JULY (DAY 186) -
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFF1CIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DEL{VERED LOSSES ENERGY
HOUR c GJ GJ KG/S Cc C GJ % GJ GJ GJ
1 23.3 0.00 0.00 0.00 23.5 -23.5 0.00 0.0 0.00 .02 0.00
2 22.6 0.00 0.00 0.00 22.9 22.9 0.00 0.0 0.00 .02 0.00
3 21.8 0.00 0.00 0.00 22.1 22.1 0.00 0.0 0.00 .02 0.00
L 21.1 0.00 0.00 0.00 21.4 21.4 0.00 0.0 0.00 01 0.00
5 21.1 0.00 0.00 0.00 21.2 21.2 0.00 0.0 0.00 01 0.00
6 21.1 .02 0.00 0.00 21.1 21.1 0.00 0.0 0.00 .01 0.00
J4 21.1 .70 .67 3.13 96.1 103.4 .18 27.3 0.00 .12 .01
8 23.1 1.62 1.58 3.13 149.7 179.6 75 L7.2 0.00 .22 01
9 25.2 2,22 2.21 3.13 181.4 224.7 1.08 49.1 .54 .28 01
10 27.2 2.53 2.53 3.13 183.9 235.6 1.29 51.1 96 .29 o1
11 28.5 2.51 2.51 3.13 184.1 235.9 1.29 51.6 1.00 .29 01
12 29.8 2.42 2.1 3.13 184.1 233.3 1.23 51.0 96 .28 01
13 31.1 2.38 2.37 3.13 184.0 232.4 1.21 50.9 93 .28 01
L 31.3 2.49 2.49 3.13 184.2 235.7 1.29 51.7 99 .28 01
15 31.5 2.55 2.54 3.13 184.2 236.5 1.31 51.4 1.02 .28 .01
16 31.7 2.45 2.43 3.13 184.1 233.1 1.23 0.4 96 .28 .01
17 311 1.42 1.39 3.13 182.6 206.2 .59 42.3 Ly .27 .01
18 30.6 .44 0.00 0.00 76.2 76.2 0.00 0.0 0.00 .33 0.00
19 30.0 .02 0.00 0.00 42.8 L42.8 0.00 0.0 0.00 .14 0.00
20 28.0 0.00 0.00 0.00 32.1 32.1 0.00 0.0 0.00 .08 0.00
21 25.9 0.00 0.00 0.00 27.6 27.6 0.00 0.0 0.00 .05 0.00
22 23.9 0.00 0.00 0.00 24.9 24.9 0.00 0.0 0.00 .04 0.00
23 23.2 0.00 0.00 0.00 23.7 23.7 0.00 0.0 0.00 .03 0.00
24 . 22.4 0.00 0.00 .00 22.8 22.8 6.00 " 0.0 0.00 .03 0.00
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RUN ID: Dw2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
19 AUGUST (DAY 231)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBFENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (%) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 20.0 0.00 0.00 0.00 20.2 20.2 0.00 0.0 0.00 02 0.00
2 20.0 0.00 0.00 0.00 20.1 20.1 0.00 0.0 0.00 02 0.00
3 19.4 0.00 0.00 0.00 19.6 19.6 0.00 0.0 0.00 02 0.00
4 19.4 0.00 0.00 0.00 19.5 19.5 0.00 0.0 0.00 01 0.00
5 18.9 0.00 0.00 0.00 19.1 19.1 0.00 0.0 0.00 01 0.00
6 19.4 0.00 0.00 0.00 19.3 19.3 0.00 0.0 0.00 .01 0.00
7 20.0 .01 0.00 0.00 19.8 19.8 0.00 0.0 0.00 .01 0.00
8 21.7 il 0.00 0.00 21.2 21.2 0.00 0.0 0.00 .01 0.00
9 22,8 2.1 2.14 3.13 169.1 211.8 1.07 50.0 0.00 .25 01
10 25.6 2.45 2.43 3.13 183.3 231.8 1.21 50.0 T .81 .29 01
1M 27.2 2.58 2.54 3.13 184.0 234.9 1.27 50.3 .97 .29 01
12 28.3 2.62 2.56 3.13 184, 1 235.7 1.29 50.4 1.00 .29 .01
13 29.4 2.46 2.40 3.13 184.0 231.8 1.20 49,8 93 .28 01
14 29.4 2.30 2.27 3.13 183.7 228.3 1.12 49,2 85 .28 01
15 30.6 2.20 2.18 3.13 183.7 226.5 1.07 49,1 80 .28 01
16 30.6 2.03 2.03 3.13 183.4 223.0 .99 48.8 73 .28 01
17 30.6 1.62 1.62 3,13 182.8 211.5 .72 [ .50 .27 01
18 29.4 .47 0.00 0.00 76.1 76.1 0.00 0.0 0.00 .34 0.00
19 27.8 0.00 0.00 0.00 41.2 41.2 0.00 0.0 0.00. .15 0.00
20 23.9 0.00 0.00 0.00 28.7 28.7 0.00 0.0 0.00 08 0.00
21 22.8 0.00 0.00 0.00 24,4 2.4 0.00 0.0 0.00 05 0.00
22 21.1 "0.00 0.00 0.00 22.0 22.0 0.60 0.0 0.00 Ob 0.00
23 21.7 0.00 0.00 0.00 21.8 21.8 0.00 0.0 0.00 03 0.00
24 20.0 0.00 0.00 0.00 20.5 20.5 0.00 0.0 0.00 03 0.00
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RUN ID: DwW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
13 SEPTEMBER (DAY 256)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LLOSSES ENERGY
HOUR C GJ GJ KG/S c C GJ /A GJ GJ GJ
1 16.1 0.00 0.00 0.00 16.5 *16.5 0.00 0.0 0.00 02 0.00
2 15.6 0.00 0.00 0.00 15.9 15.9 0.00 0.0 0.00 02 0.00
3 15.0 0.00 0.00 0.00 15.2 15.2 0.00 0.0 0.00 02 0.00
4 13.9 0.00 0.00 0.00 4.3 4.3 0.00 0.0 0.00 02 0.00
5 13.9 0.00 0.00 0.00 4.0 14.0 0.00 0.0 0.00 0} 0.00
6 13.9 0.00 0.00 0.00 13.9 13.9 0.00 0.0 0.00 o1 0.00
1 13.9 .08 0.00 0.00 13.9 13.9 0.00 0.0 0.00 .01 0.00
8 16.1 1.28 1.27 3.13 109.6 127.7 .45 35.6 0.00 .16 .01
9 19.4 2.09 2.04 3.13 173.8 212.9 98 L7.9 .12 .27 01
10 20.6 2.46 2.36 3.13 183.2 229.2 1.15 L8.9 78 .29 01
11 21.1 2.63 2.48 3.13 183.6 232.5 1.22 L49.4 91 .30 01
12 22.2 2.69 2.51 3.13 183.7 233.4 1.24 49.6 94 .30 01
13 22.8 2.73 2.54 3.13 183.7 234.2 1.26 49.7 96 .30 01
0 23.3 2.67 2.52 3.13 183.8 233.8 1.25 Lo.7 96 .30 01
15 24 .4 2.50 2.40 3.13 183.7 231.0 1.18 49.3 90 .29 01
16 25.0 2.12 2.07 3.13 183.2 222.8 99 7.7 .74 .29 01
17 25.0 1.26 1.25 3.13 181.7 195.2 L34 27.0 .19 .27 01
18 23.9 .08 0.00 0.00 69.7 69.7 0.00 0.0 0.00 .33 0.00
19 21,7 0.00 0.00 0.00 35.0 35.0 0.00 0.0 0.00 .15 0.00
20 19.4 0.00 0.00 0.00 23.8 23.8 0.00 0.0 0.00 .08 0.00
21 17.2 0.00 0.00 0.00 19.0 19.0 0.00 0.0 0.00 05 0.00
22 16.1 0.00 0.00 0.00 16.9 16.9 0.00 0.0 0.00 o4 0.00
23 15.0 0.00 0.00 0.00 15.5 15.5 .00 0.0 0.00 03 0.00
24 - 13.9 0.00 0.00 0.00 4.4 0.4 0.00 0.0 0.00 03 0.00



29

RUN tD: DW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
17 OCTOBER (DAY 290)
INCIDENT SOLAR ENERGY ,
---------------- c-——— COLLECTOR
: DIRECT COLLECTOR EFFICIENCY
AMB | ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY

HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ

1 9.4 0.00 0.00 0.00 9.8 9.8 0.00 0.0 0.00 .02 0.00

2 9.2 0.00 0.00° 0.00 9.4 9.4 0.00 0.0 0.00 .01 0.00

3 9.1 0.00 0.00 0.00 9.2 9.2 0.00 0.0 0.00 01 0.00

i 8.9 0.00 0.00 0.00 9.0 9.0 0.00 0.0 0.00 01 0.00

5 8.2 0.00 0.00 0.00 8.4 8.4 0.00 0.0 0.00 01 0.00

6 7.4 0.00 0.00 0.00 7.7 7.7 0.00 0.0 0.00 01 0.00

7 6.7 0.00 0.00 0.00 7.0 7.0 0.00 0.0 0.00 .01 0.00

8 9.1 1.00 .95 3.13 71.7 78.9 .18 19.0 0.00 .10 .01

9 11.5 1.93 1.75 3.13 134.3 167.3 .82 47.0 0.00 .21 01
10 13.9 2.42 2.12 - 3,13 178.9 218.7 1.00 47.1 .37 .29 01
11 15.2 2.69 2.26 3.13 182.8 225.6 1.07 u7.4 T4 .30 01
12 16.5 2.80 2.30 3.13 183.0 226.6 1.09 47.5 .78 .30 01
13 17.8 2.83 2.33 3.13 183.1 227.5 1.11 u7.7 .81 .30 01
14 18.3 2.72 2.29 3.13 183.2 226.9 1.09 u7.8 .80 .30 01
15 18.9 2.4 2.13 3.13 183.0 223.2 1.01 47.2 .73 .30 01
16 19.14 1.91 1.74 3.13 182.4 212.3 .75 43.0 .51 .29 .01
17 16.5 .93 0.00 0.00 62.6 62.6 0.00 0.0 0.00 .35 0.00
18 13.5 0.00 0.00 0.00 27.1 27.1 0.00 0.0 0.00 .16 0.00
19 10.6 0.00 0.00 0.00 15.2 15.2 0.00 0.0 . 0.00 .09 0.00
20 9.5 0.00 0.00 0.00 11.1 11.1 0.00 0.0 0.00 .06 0.00
21 8.3 0.00 0.00 0.00 9.1 9.1 0.00 0.0 0.00 .04 0.00
22 7.2 '0.00 0.00 0.00 7.7 7.7 0.00 0.0 0.00 .03 0.00
23 6.7 0.00 0.00 0.00 7.0 7.0 0.00 0.0 0.00 .03 0.00
2y 6.1 0.00 0.00 0.00 6.3 6.3 0.00 0.0 ©0.00 02 0.00



€9

RUN ID: Dw2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
3 NOVEMBER (DAY 307)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP - (*) RATE INLET OUTLET COLLECTED {(*) DELIVERED LOSSES ENERGY
HOUR (¢ GJ GJ KG/S C C GJ /A GJ GJ GJ
1 20.6 0.00 0.00 0.00 20.7 20.7 0.00 0.0 0.00 .01 0.00
2 20.2 0.00 0.00 0.00 20.3 20.3 0.00 0.0 0.00 .01 0.00
3 19.8 0.00 0.00 0.00 19.9 19.9 0.00 0.0 0.00 .01 0.00
4 19.4 0.00 0.00 0.00 19.6 19.6 0.00 0.0 0.00 .01 0.00
5 17.9 0.00 0.00 0.00 18.4 18.4 0.00 0.0 0.00 .01 0.00
6 16.5 0.00 0.00 0.00 17.0 17.0 0.00 0.0 0.00 .01 0.00
7 15.0 0.00 0.00 0.00 15.6 15.6 0.00 0.0 0.00 .01 0.00
8 15.2 .76 .70 3.13 48.8 52.6 10 13.8 0.00 .06 .01
9 15.4 1.87 1.62 3.1 103.1 130.4 68 42.0 0.00 .15 01
10 15.6 2.46 2.02 3.13 173.9 211.4 .94 46.5 .10 .28 01
11 16.1 2,73 2.4 3.13 182.6 221.9 98 46.0 .64 .30 01
12 16.7 2.84 2.16 3.13 182.8 222.3 99 L45.7 .69 .30 01
13 17.2 2.86 2.17 3.13 182.8 222.6 1.00 L5.8 .70 .30 01
14 16.7 2.73 2.14 3.13 182.8 222.3 99 46.0 .69 .30 01
15 16.1 2.4Y4 2.01 3.13 182.6 219.3 .92 45.7 .63 .30 .01
16 15.6 1.80 1.57 3.13 181.6 202.4 .52 33.2 .31 .29 .01
17 4.1 .64 0.00 0.00 63.6 63.6 0.00 0.0 0.00 36 0.00
18 12.6 0.00 0.00 0.00 26.8 26.8 0.00 0.0 0.00 .16 0.00
19 11.1 0.00 0.00 0.00 15.5 15.5 0.00 0.0 0.00 .08 0.00
20 10.0 0.00 0.00 0.00 11.5 11.5 0.00 0.0 0.00 .05 0.00
21 8.9 0.00 0.00 0.00 9.6 9.6 6.00 0.0 0.00 .04 0.00
22 7.8 0.00 0.00 0.00 8.3 8.3 0.00 0.0 0.00 03 0.00
23 6.7 0.00 0.00 0.00 7.1 7.1 0.00 0.0 0.00 03 0.00
24 5.5 0.00 0.00 0.00 6.0 6.0 0.00 0.0 0.00 02 0.00



%9

RUN ID: DW2

83/09/02.
DOW CHEMICAL
CLEAR DAY PERFORMANCE TABLE
1 DECEMBER (DAY 335)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR . EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
. TEMP {¥*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR Cc GJ GJ KG/S c C GJ % GJ GJ GJ
1 -.3 0.00 0.00 0.00 0 0 0.00 0.0 0.00 01 0.00
2 =1.1 0.00 0.00 0.00 -.8 -.8 0.00 0.0 0.00 01 0.00
3 -1.7 0.00 0.00 0.00 -1.4 -1.4 0.00 0.0 0.00 01 0.00
L -2.2 0.00 0.00 0.00 -2.0 -2.0 0.00 0.0 0.00 01 0.00
5 -2.6 0.00 0.00 0.00 -2.4 -2.4 0.00 0.0 0.00 01 0.00
6 ~2.9 0.00 0.00 0.00 -2.8 -2.8 0.00 0.0 0.00 01 0.00
7 -3.9 0.00 0.00 0.00 -3.6 -3.6 0.00 0.0 0.00 .01 0.00
8 =2.1 .66 0.00 0.00 -2.5 -2.5 0.00 0.0 0.00 .00 0.00
9 -.5 1.72 1.40 3.13 66.3 85.0 47 33.4 0.00 .11 .01
10 1.1 2.35 1.79 3.13 135.4 168.3 .82 L6.0 0.00 .23 .01
11 3.9 2.66 1.90 3.13 177.7 209.6 .80 h2 .1 .21 .30 .01
12 6.6 2.78 1.91 3.13 181.7 213.3 .79 41.3 L7 .31 .01
13 9.4 2.75 1.89 3.13 181.9 213.2 .78 L.y 48 .30 .01
14 10.7 2.62 1.87 3.13 181.9 213.4 .79 42,1 Lg .30 .01
15 12.0 2.26 1.72 3.13 181.9 210.9 .72 42.0 Ly .30 .01
16 13.3 1.57 1.28 3.13 180.8 190.8 .25 19.4 05 .28 .01
17 11.5 iy 0.00 0.00 60.0 60.0 0.00 0.0 0.00 .35 0.00
18 9.6 0.00 0.00 0.00 23.6 23.6 0.00 0.0 0.00 .15 0.00
19 7.8 0.00 0.00 0.00 12.2 12.2 0.00 0.0 0.00 .08 0.00
20 7.6 0.00 0.00 0.00 8.9 8.9 0.00 0.0 0.00 .05 0.00
21 7.4 0.00 0.00 0.00 7.8 7.8 0.00 0.0 0.00 .04 0.00
22 7.2 ~ 0.00 0.00 0.00 7.4 7.4 0.00 0.0 0.00 .03 0.00
23 5.9 0.00 0.00 0.00 6.3 6.3 0.00 0.0 0.00 .03 0.00
24 4.6 0.00 0.00 0.00 5.1 5.1 0.00 0.0 0.00 .02 0.00
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RUN ID: HW2

83/09/02.
HOME LAUNDRY (DHW)
ANNUAL PERFORMANGE SUMMARY TABLE
INCIDENT SOLAR ENERGY ; SYSTEM
------------------------------- COLLECTOR mm-m-m-m---e---e--- SYSTEM
HORIZONTAL ~ DIRECT  GOLLECTOR EFFICIENCY NON-  EFFICIENCY
_ SURFACE  NORMAL PLANE ENERGY ~ BASED ON ENERGY  OPERATING OPERATING BASED ON  PARASITIC
(*) COLLECTED (*) DELIVERED ~ LOSSES LOSSES (*) ENERGY
MONTH GJ GJ GJ GJ % GJ GJ GJ % GJ
JANUARY 44,7 225.4 141.5 66.7 u7.1 5i.4 7.1 4.3 38.4 3.7
FEBRUARY 171.2 215. 1 145.2 4.1 51.0 59.9 8.1 5.5 1.2 3.3
MARCH 248.0 258.0 194.4 101.6 52.2 81.3 1.2 8.3 41.8 3.9
APRIL _ 276.8 255.2 204.6 110.1 53.8 87.6 12.2 9.3 u2.8 3.5
MAY ‘ 343.7 298.1 237.7 130.0 54.7 104.2 4.3 10.7 43.8 4.1
JUNE 308.4 252.3 192.9 106.4 55.1 84.3 1.5 10.0 43.7 3.3
JuLy 362.6 354.4 295.2 162.1 54.9 132.1 18.1 11.1 uy.7 4.7
AUGUST 343.3 345.1 285.1 154.9 54.3 125.7 16.9 1.5 4, 4.7
 SEPTEMBER 2u1.8 2u45.8 198.3 105.7 53.3 85.3 1.3 8.6 43.0 3.7
OCTOBER ' 205.5 235.1 164.7 85.6 52.0 68.6 9.0 7.3 41.7 3.6
NOVEMBER 151.5 216.4 135.8 65.8 4.4 "54.0 6.9 4.3 39.8 3.5
DECEMBER 8120.1 188.7 113.5 52.0 45.8 42.3 5.3 3.8 37.3 3.3
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TOTALS/AVERAGES
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PARASITIC
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1D: HW2
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98

RUN ID: HwW2

83/09/02.
HOME LAUNDRY (DHW)
MONTHLY PERFORMANCE SUMMARY TABLE
SEPTEMBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR mmeeem e edn e e SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

244 9/ 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
245 9/ 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
246 9/ 3 13.9 14.1 11.2 6.0 53.7 L.8 .7 -4 L2.7 .2
2u7 9/ 4 13.5 13.6 11.2 6.0 53.6 L.8 T .5 43.3 .2
248 9/°5 13.4 13.5 11.2 6.1 53.9 L.9 vy b 43.9 .2
249 9/ 6 13.8 4.5 12.1 6.5 53.8 5.3 .7 .5 L43.6 .2
250 9/ 7 13.6 4.4 12.3 6.6 53.7 5.5 T -4 44.9 .2
251 9/ 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
252 9/ 9 0.0 0.0 0.0 0.0 0.0 6.0 0.0 .0 0.0 0.0
253 9/10 12.1 11.6 9.2 4.9 53.6 3.9 .5 i 41.9 .2
254 9/11 13.6 4.7 12.4 6.6 53.4 5.5 . .4 Ly, 1 .2
255 9/12 8.5 5.4 3.7 2.0 " 54,5 1.5 .2 .4 41.8 1
256 9/13 10.4 8.0 5.4 2.9 54.5 2.3 .3 . L2.6 1
257 9/14 11.4 10.5 8.3 L.4h 53.6 3.4 .5 U 4O, 4 2
258 9/15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
259 9/16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
260 9/17 13.3 4.8 12.3. 6.5 53.0 5.3 7 .4 43.0 .2
261 9/18 12.9 4.0 1.7 6.2 53.0 5.1 T h 43.3 2
262 9/19 9.7 7.9 5.5 2.9 53.7 2.3 .3 .4 b1.3 1
263 9/20 9.4 7.8 5.7 3.1 53.6 2.3 .3 b Lo.7 N
264 9/21 11.6 1.4 9.8 5.2 53.1 4.2 .6 .4 b2.7 .2
265 9/22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
266 9/23 0.0 0.0 0.0 0.0 0.0 0.0 6.0 .0 0.0 0.0
267 9/24 12.7 14.8 12.1 6.4 52.6 5.2 .7 .4 L2.8 .2
268 9/25 12.5 14.6 12.0 6.3 52.4 5.2 .7 .4 L3.6 .2
269 9/26 11.6 12.7 10.0 5.3 52.9 4.3 .6 4 Lh2.7 .2
270 9/27 12.1 13.9 11.1 5.9 53.0 L.8 .6 Wb L3.1 .2
271 9/28 11.9 13.7 11.1 5.8 52.4 L.9 .6 .4 43.5 .2
272 9/29 0.0 0.0 0.0 0.0 0.0 6.0 0.0 .1 0.0 0.0
273 9/30 0.0 0.0 0.0 0.0 6.0 0.0 0.0 .0 0.0 0.0



L8

RUN [D: HW2

83/09/02.
HOME LAUNDRY {DHW)
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY SYSTEM
R R L L L P L e PP COLLEETOR = = =--msececcccocccaaas SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON=~ EFFICIENCY
- SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULTAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ ] GJ GJ % GJ
274 10/ 1 10.6 11.5 8.9 L.7 52.9 3.8 .5 .3 h2.2 .2
275 . 10/ 2 8.2 6.7 4.3 2.3 53.6 1.8 .2 .4 41.5 .
276 10/ 3 10.4 11.2 7.5 .0 52.9 3.1 .4 L4 L40.8 .2
277 . 10/ 4 6.5 2.6 .8 N 54.1 .5 .0 .2 56.3 .0
278 10/-5 10.5" 11.9 . 9.1 4.8 52.6 3.7 .5 .3 40.3 .2
279 10/ 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
280 10/ 7 6.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
281 10/-8 11.1 4.0 10.4 5.5 52.5 L.y .6 .3 b42.8 .2
282 10/ 9 11.0 4.0 10.3 5.4 52.4 b.5 .6 .3 L3.2 .2
283 10/10 10.2 12.0 8.2 4.3 52.4 3.5 .5 .4 42.0 .2
284 10/11 7.9 7.5 5.2 2.7 52.4 2.1 .3 .3 L40.8 .
285 10712 10.9 14.5 10.5 5.5 52.2 4.5 .6 A 42.3 .2
286 10/13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
287 10/14 6.0 . 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
288 10/15 9.7 11.5 8.9 L.6 51.8 3.7 .5 .3 42,1 .2
289 10/16 8.6 9.2 6.2 3.2 51.8 2.5 .3 .3 40.8 .1
290 10/17 7.7 7.4 5.2 2.7 52.0 2.2 .3 .3 L2.4 .1
291 10/18 5.2 2.1 1.2 .6 53.1 .4 .0 .2 35.4 .0
292 10/19 8.0 8.5 5.9 3.1 51.6 2.3 .3 .3 38.9 1
293 10/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
294 10/21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -.0 0.0 0.0
295 10/22 5.3 - 2.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
296 10/23 7.5 8.3 6.0 3.1 52.2 2.4 .3 .3 40.7 .2
297 10/24 9.5 13.1 9.2 4.7 51.4 3.8 .5 .3 h4i.6 .2
298 10/25 9.7 13.8 9.7 5.0 51.3 b.1 .5 .3 Li.8 .2
299 10/26 9.6 13.7 9.6 Lb.9 51.2 .o .5 .3 41.9 .2
300 10/27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
301 10/28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
302 10/29 9.3 13.5 9.5 L.8 50.9 3.9 .5 .3 hi.2 .2
303 10/30 9.3 13.5 9.4 4.8 50.8 3.9 .5 .3 L1.4 .2
304 10/31 8.8 12.5 8.7 L.y 50.8 3.6 .5 .3 bi.9 .2
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ID: HW2
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MONTHLY PERFORMANCE SUMMARY TABLE
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1D: HW2
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RUN
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%
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ENERGY
DELIVERED
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HOME LAUNDRY- { DHW)
MONTHLY PERFORMANCE SUMMARY TABLE
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RUN ID: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
26 JANUARY (DAY 26)
INCIDENT SOLAR ENERGY :
el memamaa ‘ _ COLLECTOR
DIRECT COLLECTOR EFFICI1ENCY
AMB | ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY ~ BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) .~ RATE INLET OUTLET .  COLLECTED (*) DELIVERED  LOSSES ENERGY

HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ

1 10.6 0.00 0.00 0.00 54,3 54,3 0.00 0.0 0.00 .01 0.00

2 10.0 0.00 0.00 0.00 52.8 52.8 0.00 0.0 0.00 .01 ~ 0.00

3 10.0 0.00 0.00 0.00 51.6 51.6 0.00 0.0 0.00 - .01 0.00

y 9.4 0.00 0.00 0.00 50.5 50.5 0.00 0.0 0.00 - .01 0.00

5 9.4 0.00 0.00 0.00 49.6 49.6 0.00 0.0 0.00 .00 0.00

6 9.4 0.00 0.00 0.00 48.8 48.8 0.00 0.0 0.00 .00 0.00

7 8.3 0.00 0.00 0.00 48.0 48.0 0.00 0.0 0.00 - .00 0.00

8 10.6 .33 0.00 0.00 u7.6 u7.6 0.00 0.0 0.00 .00 0.00

9 13.9 1.15 .92 4,40 61.6 68.2 Al 47.9 .36 .04 .03
10 15.6 1.62 1.17 4,40 86.6 95.5 60 51.0 .36 .05 .03
11 17.8 1.81 1.18 4,40 95.3 103.8 57 48.5 42 .06 .03
12 19.4 1.89 1.14 4,40 96.2 104.2 .54 46.8 .45 .06 .03
13 17.8 1.89 1.14 440 - 96.4 104, 4 . .53 46.8 NIV .06 . .03
14 17.8 1.82 1.18 4,40 99.7 108.2 57 48. 4 47 .06 .03
15 17.8 1,64 1.18 4., 40 103.7 112.7 60 50.6 .49 .07 .03
16 17.2 1.18 .95 4,40 94,3 101.0 U5 u7.2 47 .06 .03
17 15.6 .29 0.00 0.00 85.3 85.3 0.00 0.0 0.00 .06 0.00
18 13.9 0.00 0.00 0.00 76.8 76.8 0.00 0.0 0.00 .05 - 0.00
19 13.9 0.00 0.00 0.00 70.9 70.9 0.00 0.0 . 0.00 .04 . 0.00
20 13.3 0.00 0.00 0.00 66.5 66.5 0.00 0.0 0.00 .03 0.00
21 13.3 0.00 0.00 0.00 63.2 63.2 0.00 0.0 0.00 .02 0.00
22 13.3 0.00 0.00 0.00 60.6 60.6 0.00 0.0 0.00 .02 0.00
23 13.3 0.00 0.00 0.00 58.6 58.6 0.00 0.0 0.00 .01 0.00
2y 12.8 0.00 0.00 0.00 56.9 56.9 0.00 0.0 0.00 .01 0.00
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RUN ID: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
13 FEBRUARY (DAY 44)
INCIDENT SOLAR ENERGY
--------------------- . COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR o GJ GJ KG/S c C : GJ % GJ GJ GJ
1 13.3 0.00 0.00 0.00 57.0 57.0 6.00 0.0 0.00 01 0.00
2 11.6 0.00 0.00 0.00 55.3 55.3 0.00 0.0 0.00 01 0.00
3 10.0 0.00 0.00 0.00 53.7 53,7 0.00 0.0 0.00 01 0.00
4 8.3 0.00 0.00 0.00 52.0 52.0 0.00 0.0 0.00 01 0.00
5 8.9 0.00 0.00 0.00 50.8 50.8 0.00 0.0 0.00 01 0.00
6 9.4 0.00 0.00 0.00 49.8 49.8 0.00 0.0 0.00 01 0.00
7 10.0 0.00 0.00 0.00 49.1 49,1 0.00 0.0 0.00 .00 0.00
8 13.0 .58 0.00 0.00. 48.9 48.9 0.00 0.0 0.00 .00 0.00
9 15.9 1.26 1.06 4. 40 75.9 84.5 .57 53.9 .45 .05 .03
10 18.9 1.64 1.27 4. 40 99.4 109.4 66 52.1 .uh .06 .03
1 20.0 1.84 1.31 4. 10 109.0 118.8 66 50.3 .49 .07 03
12 21.1 1.92 1.29 4.40 111.2 120.7 63 49.0 .53 07 03
13 22.2 1.91 1.28 4,40 112.0 121.5 63 49.1 .54 07 03
14 21.3 1.84 1.31 L.40 114.6 124.5 66 50.2 .55 07 03
15 20.3 1.66 1.28 4. 40 116.5 126.14 .66 51.7 .56 .08 .03
16 19.4 1.29 1.10 L.40 111.7 120.5 .58 53.0 .55 .07 .03
17 17.2 .61 0.00 0.00 96.5 96.5 0.00 0.0 0.00 .07 0.00
18 15.0 0.00 0.00 0.00 84.3 8k.3 0.00 0.0 0.00 .06 0.00
19 12.8 0.00 0.00 0.00 75.8 75.8 0.00 0.0 0.00 .05 0.00
20 12.6 0.00 0.00 0.00 69.8 69.8 0.00 0.0 0.00 .04 0.00
21 12.4 0.00 0.00 0.00 65.5 65.5 0.00 0.0 0.00 .03 0.00
22 12.2 0.00 0.00 0.00 62.2 62.2 0.00 0.0 0.00 .02 0.00
23 11.8 0.00 0.00 0.00 59.5 59.5 0.00 0.0 0.00 .02 0.00
24 11.5 0.00 0.00 0.00 57.3 57.3 0.00 0.0 0.00 .01 0.00

e o T  p v o O S 08 e e Ty T 6 e A S S G o A e e R S S e AR SR L e e A A e v Y S T S e Y - - = = = S o = e - - -



[4:

RUN 1D: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
15 MARCH (DAY ~ 74)
INCIDENT SOLAR ENERGY
--------------------- ‘ : COLLECTOR
DIRECT COLLECTOR ‘ EFFICIENCY :
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP S (*) " RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 10.6 0.00 0.00 0.00 © 55.1 55. 1 0.00 0.0 0.00 01 0.00
2 10.2 0.00 0.00 0.00 53.5 53.5 0.00 0.0 0.00 01 0.00
3 9.8 0.00 0.00 0.00 52.2 52,2 0.00 0.0 0.00 01 0.00
n 9.4 0.00 0.00 0.00 51.0 51.0 0.00 0.0 0.00 01 0.00
5 9.0 0.00 0.00 0.00 49.9 49.9 0.00 0.0 0.00 .01 0.00
6 8.7 0.00 0.00 0.00 49.0 49.0 0.00 0.0 0.00 .01 0.00
7 8.3 12 0.00 0.00 48.1 48.1 0.00 0.0 0.00 .00 0.00
8 10.9 .89 .86 4,40 58.7 64.0 .35 41.0 iy .04 03
9 13.5 S 1.4 1.33 4. 40 96.4 107.3 .73 54.5 41 .06 03
10 16.1 1.74 1.52 4.40 120.8 132.9 81 53.4 51 .08 03
1 16.7 1.88 1.56 4. 40 132.3 144.6 82 52.4 60 .09 03
12 17.2 1.92 1.54 4,40 136.2 148.2 .80 51.8 65 .09 03
13 17.8 1.89 1.51 4.140 136.8 148.6 .78 51.7 67 .09 03
14 17.6 1.85 1.53 4.40 138.6 150.6 80 52.2 68 .10 03
15 17.4 1.73 1.51 4,40 139.4 151.3 80 52.8 69 .10 03
16 17.2 1.46 1.35 L. 40 134.6 145.4 .72 53.5 68 .09 03
17 15.9 .93 0.00 0.00 107.1 107.1 0.00 0.0 0.00 .10 0.00
18 14.6 11 0.00 0.00 90.4 90.4 0.00 0.0 0.00 .07 0.00
19 13.3 0.00 0.00 0.00 79.9 79.9 ©0.00 0.0 0.00 .06 0.00
20 13.3 0.00 0.00 0.00 72.9 72.9 0.00 0.0 0.00 .ol 0.00
21 13.3 0.00 0.00 0.00 68.0 68.0 0.00 0.0 - 0.00 03 0.00
22 13.3 - 0.00 - 0.00 0.00 64.3 64.3 0.00 0.0 0.00 .03 0.00
23 13.3 0.00 0.00 0.00 61.5 61.5 0.00 0.0 0.00 .02 0.00
24 13.3 0.00 0.00 0.00 59.3 59.3 0.00 0.0 0.00 .02 0.00



€6

RUN ID: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
23 APRIL (DAY 113)
INCIDENT SOLAR ENERGY :
--------------------- : COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL "PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLEGTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 12.8 0.00 0.00 0.00 51.7 51.7 0.00 0.0 0.00 00 0.00
T2 13.3 0.00 0.00 0.00 51,2 51.2 0.00 0.0 0.00 00 0.00
3 12.8 0.00 0.00 0.00 50.7 50.7 0.00 0.0 0.00 00 0.00
4 12,8 0.00 0.00 0.00 50.3 50.3 0.00 0.0 0.00 00 0.00
5 12.8 0.00 0.00 0.00 49.9 49.9 0.00 0.0 0.00 00 0.00
6 12.2 0.00 0.00 0.00 49.5 49.5 0.00 0.0 0.00 .00 0.00
7 11.7 .50 0.00 0.00 49.1 49.1 0.00 0.0 0.00 .00 0.00
8 15.0 1.17 1.16 4,40 88.7 98.7 .67 57.1 58 .06 .03
9 17.2 1.62 1.60 4.40 124.8 138.0 88 55.3 56 .08 .03
10 19.4 1.84 1.77 4,40 47,1 161.5 96 54.2 66 .10 .03
11 20.0 1.89 1.78 h.40 156.6 170.9 .95 53.5 .74 .11 .03
12 20.6 1.90 1.77 4.u0 160.1 174.3 .94 53.2 .78 L1 .03
13 18.9 1.88 1.74 4.40 160.6 174.5 93 53.2 .80 .11 .03
14 19.4 1.87 1.76 L. uo 161.9 176.0 9u 53.3 .81 .11 .03
15 18.3 1.81 1.75 4,40 162.2 176.2 .94 53.6 .81 .11 .03
16 18.9 1.62 1.60 4.40 157.9 170.9 .87 54.2 .80 .11 .03
17 17.8 1.20 0.00 0.00 117.5 117.5 0.00 0.0 0.00 .12 0.00
18 16.1 .52 0.00 0.00 96.7 96.7 0.00 0.0 0.00 .09 0.00
19 15.0 "0.00 0.00 0.00 8u.h 8u.u 0.00 0.0 0.00 .07 0.00
20 13.3 0.00 0.00 0.00 76.0 76.0 0.00 0.0 0.00 .05 0.00
21 12.8 0.00 0.00 0.00 70.1 70.1 0.00 0.0 0.00 .04 0.00
22 12.8 0.00 ‘0.00 0.00 65.8 65.8 0.00 0.0 0.00 .03 0.00
23 12.8 0.00 0.00 0.00 62.5 62.5 0.00 0.0 0.00 .03 0.00
2h - 13.9 0.00 0.00 0.00 60.2 60.2 0.00 0.0 0.00 .02 0.00

__________________________________________ - " o - a = e A S b b e e e T e e S R S A 0 o S S o = S e Gm S . A e e . -

TOTAL/AVE - 17.79 14.93 - - --- 8.07 54.1 6.52 1.38 .23



%6

RUN ID: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANGE TABLE
22 MAY (DAY 142)
INCIDENT SOLAR ENERGY ) Co
e m e —————— : COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBTENT NORMAL PLANE FLOW: COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
. TEMP {(*) RATE INLET OUTLET COLLECTED (*) ‘DELIVERED LOSSES ENERGY
HOUR C GJ GJ | KG/S T Cc c GJ % GJ GJ GJ
1 Th.3 0.00 0.00 0.00 60.0 60.0 0.00 0.0 0.00 .02 0.00
2 13.9 0.00 0.00 0.00 58.2 58.2 0.00 0.0 0.00 .01 0.00
-3 13.7 0.00 0.00 0.00 56.7 56.7 0.00 0.0 0.00 .01 0.00
4 13.5 0.00 0.00 0.00 55.4 55. 4 0.00 0.0 0.00 .01 0.00
5 13.3 0.00 0.00 0.00 54.3 54.3 0.00 0.0 0.00 .01 0.00
6 4.1 .02 0.00 0.00 53.6 53.6 0.00 0.0 0.00. .01 0.00
7 14.8 .72 .70 4. 4o 60.7 65.2 .30 L42.0 .54 .03 .03
8 15.6 1.29 1.29 4.40 97.8 108.7 .73 56.4 44 .06 03
9 17.3 1.63 1.63 4.40 131.1 44,9 92 56.4 .55 .09 .03
10 18.9 1.78 1.77 L.40 150.7 165.3 97 549 .67 .10 .03
11 20.6 1.82 1.79 L.40 159.7 174.2 97 54.2 .75 .1 .03
12 20.8 1.84 1.78 L. 40 163.3 177.7 96 53.9 .80 .11 .03
13 20.9 1.81 1.76 L.40 163.9 178.1 .95 53.8 .81 11 .03
14 21.1 1.80 1.77 L. 40 164.9 179.2 95 54.0 .82 .11 .03
15 - 20.7 1.77 1.76 L.uo 165.7 180.0 .96 "54.5 .83 .12 .03
16 20.4 1.65 1.65 -4.40 163.6 177.3 .91 55.4 .82 .11 .03
17 20.0 1.34 0.00 0.00 121.0 121.0 0.00 0.0 0.00 .12 0.00
18 18.9 .79 0.00 0.00 99.8 99.8 0.00 G.0 0.00 .09 0.00
19 17.8 .03 0.00 0.00 87.4 87.4 0.00 0.0 0.00 . ~.07 0.00
20 16.7 0.00 0.00 0.00 79.2 79.2 0.00 0.0 0.00 .05 0.00
21 16.3 0.00 .. 0.00 0.00 73.3 73.3 0.00 0.0 0.00 .04 0.00
22 16.0 0.00 0.00 0.00 69.0 69.0 0.00 0.0 0.00 03 0.00
23 15.6 0.00 0.00 0.00 65.6 65.6 0.00 0.0 0.00 03 0.00
2h 15.6 0.00 0.00 0.00 63.0 63.0 0.00 0.0 0.00 02 0.00



56.

RUN 1D: HwW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
4 JUNE (DAY 155)
INCIDENT SOLAR ENERGY '
--------------------- ‘ « COLLEGTOR
DIRECT COLLECTOR ’ EFFICIENCY
AMB LENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ. KG/S c c cJ % GJ GJ GJ
1 13.2 0.00 0.00 0.00 49.6 49.6 0.00 0.0 0.00 .00 0.00
T2 12.8 0.00 0.00 0.00 49.3 49.3 0.00 0.0 0.00 .00 0.00
3 12.6 0.00 0.00 0.00 49.0 49.0 0.00 0.0 0.00 .00 0.00
I 12,4 0.00 0.00 0.00 48.8 48.8 0.00 0.0 0.00 .00 0.00
5 12.2 0.00 0.00 0.00 48.5 48.5 0.00 0.0 0.00 .00 0.00
6 13.1 .ol 0.00 0.00 48.4 us. i 0.00 0.0 0.00 .00 0.00
T 4.1 .73 71 L.40 59.2 64.0 .32 Ly, 7 51 .03 03
8 15.0 1.33 1.32 4. 40 98.2 109.3 .7k 56.1 43 .06 03
9 15.9 1.64 1.64 4.40 132.0 146.0 .93 56.7 55 .09 03
10 16.9 1.77 1.77 4,40 151.2 165.8 .97 55.1 67 L1 03
1 17.8 1.81 1.79 4,40 160.1 174.7 .97 54.3 76 .11 03
12 18.3 1.82 1.79 4.40 163.6 178.1 .96 54.0 80 .12 03
13 18.9 1.80 1.76 4.40 164. 4 178.7 .95 53.9 .82 12 03
10 19.4 1.80 1.77 . no 165.5 179.9 .96 54,2 .83 12 03
15 19.0 1.77 1.76 L.4o 166.3 180.8 .96 54.7 .83 i2 03
16 18.7 1.66 1.66 4.40 165.1 179.0 .93 55.7 .83 12 .03
17 18.3 1.39 0.00 0.00 120.3 120.3 0.00 0.0 0.00 13 0.00
18 17.6 .84 0.00 0.00 98.8 98.8 0.00 0.0 0.00 09 0.00
19 16.8 .06 0.00 0.00 86.5 86.5 0.00 0.0 0.00 07 0.00
20 16.1 0.00 0.00 0.00 78.3 78.3 0.00 0.0 0.00 05 0.00
21 15.5 0.00 © 0.00 0.00 72.5 72.5 0.00 0.0 0.00 ok 0.00
22 15,0 0.00 0.00 0.00 68.1 68.1 0.00 0.0 0.00 03 0.00
23 1.4 0.00 0.00 0.00 64.7 64.7 0.00 0.0 0.00 03 0.00
2 1.2 0.00 0.00 0.00 62.0 62.0 0.00 0.0 0.00 02 0.00



96

RUN 1D: Hw2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
10 JULY (DAY 191)
INCIDENT SOLAR ENERGY . ,
e T ' o COLLECTOR -
DIRECT COLLECTOR B : EFFICIENCY )
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
. TEMP (*) .RATE ~INLET OUTLET COLLECTED (#*) DELIVERED LOSSES - ENERGY
HOUR . C -GJ GJ ‘KG/$S C .. C GJ - % GJ GJ GJ
1 18.9 0.00 0.00 0.00 64.0 64.0 0.00 0.0 0.00 .02 0.00
2 18.9 0.00 0.00 0.00 62.4 62.4 0.00 0.0 0.00 .01 0.00
3 18.9 0.00 0.00 0.00 61.1 . 61,1 0.00 0.0 0.00 .01 0.00
L 18.3 0.00 0.00 0.00 59.9 59.9 0.00 0.0 0.00 .01 0.00
5 17.8 0.00 0.00 0.00 58.8 58.8 0.00 0.0 0.00 .01 0.00
6 17.8 .03 0.00 0.00 57.9 57.9 0.00 0.0 0.00 .01 0.00
7 18.9 .66 0.00 0..00 57.3 57.3 0.00 0.0 0.00 .00 0.00
8 20.0 1.32 1.31 L.40 99.4 110. 4 .74 56.2 .64 .06 .03
9 24 .4 1.65 1.65 L.40 135.1 149.2 94 56.9 .61 .09 .03
10 24. 4 1.80 1.79 L.40 154.9 169.7 99 55.2 .70 .10 .03
11 25.6 1.84 1.81 4.40 163.6 178.4 929 54.5 .78 .11 .03
12 25.0 1.85 1.81 L4.40 167.1 181.8 98 54.1 .82 .1 .03
13 25.0 1.84 1.80 4. 40 . 168.2 182.8 97 54.0 .84 11 .03
14 25.0 1.84 1.81 4.40 169.4 184.1 98 54.3 .85 .12 .03
15 25.0 1.81 1.80 L.40 170.3 185.0 98 54.8 85 .12 .03
16 26.7 1.70 1.70 L.Lo 169.4 183.7 .95 55.9 85 11 .03
17 26.7 1.42 0.00 0.00 127.5 127.5 0.00 0.0 0.00 a2 0.00
18 25.6 .84 ..0.00 0.00 106. 4 106.4 - 0.00 0.0 0.00 .09 0.00
19 24.4 .07 0.00 0.00 94.0 94.0 0.00 0.0 0.00. .07 0.00
20 22.2 0.00 - 0.00 0.00 85.4 85.4 0.00 0.0 0.00 .05 0.00
21 20.6 0.00 0.00 0.00 79.0 79.0 0.00 0.0 0.00 .0y 0.00
22 . .20.0 "0.00 0.00 0.00 4.2 74.2 .0.00 0.0 0.00 .04 0.00
23 19.4 0.00 0.00 0.00 70.5 70.5 0.00 0.0 0.00 .03 0.00
24 18.9 0.00 0.00 0.00 67.6 67.6 0.00 0.0 0.00 02 0.00

------- . - - - " " " o - e = A WS S e e S M AR O S e D G Y S Y P i e e A S R P A e A o R S e -

TOTAL/AVE - 18.66 15.49 - - == 8.52 55.0 6.93 1.48 .23
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RUN ID: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
2 AUGUST (DAY 214)
INCIDENT SOLAR ENERGY :
SRR RO S v COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c . c GJ % GJ GJ GJ
1 17.2 0.00 0.00 0.00 62.3 62.3 0.00 0.0 0.00 .02 0.00
2 17.2 0.00 0.00 0.00 60.7 60.7 0.00 0.0 0.00 .01 0.00
3 17.2 .00 0.00 0.00 59. 4 59.4 0.00 0.0 0.00 .01 0.00
. n 16.7 0.00 0.00 0.00 58.2 58.2 0.00 0.0 0.00 .01 0.00
© 5 17.2 0.00 0.00 0.00 57.3 57.3 .00 0.0 0.00 .01 0.00
N 6 17.8 0.00 0.00 0.00 56.6 56.6 0.00 0.0 0.00 .01 0.00
7 20.0 .58 0.00 0.00 56.4 56.4 0.00 0.0 0.00 .00 0.00
8 21.7 1.24 1.24 4.40 95.7 106.3 .71 57.0 61 .06 .03
9 22.2 1.60 1.60 4.40 129.4 142.8 89 56.0 59 .09 03
10 23.9 1.78 1.75 4.40 149.4 163.8 96 54.8 68 .10 .03
11 23.3 1.83 1.78 4.40 158.7 173.1 96 54.0 .75 .11 .03
12 25.0 1.85 1.77 4,40 162.6 176.9 95 53.8 79 L1 .03
13 25.6 1.85 1.77 4,40 164.3 178.5 95 53.7 81 .1 .03
14 25.6 1.84 1.78 4.40 165.7 180.1 .96 53.9 .82 .11 .03
15 23.9 1.80 1.77 4.40 166.5 181.0 .96 54,2 .83 .11 .03
16 23.3 1.67 1.66 4,40 164.3 178.0 .91 55.0 .83 L .03
17 21.7 1.35 0.00 0.00 122.3 122.3 0.00 0.0 0.00 .12 0.00
18 21.1 .70 0.00 0.00 101.6 101.6 0.00 0.0 0.00 .09 0.00
19 20.6 .00 0.00 0.00 89.6 89.6 0.00 0.0 0.00 07 0.00
20 20.0 0.00 0.00 0.00 81.7 81.7 0.00 0.0 0.00 05 0.00
21 19.4 0.00 0.00 0.00 76.0 76.0 0.00 0.0 0.00 oL 0.00
22 19.4 0.00 0.00 0.00 71.9 71.9 0.00 0.0 0.00 .03 0.00
23 20.0 0.00 0.00 0.00 68.9 68.9 0.00 0.0 0.00 .03 0.00
24 19.4 0.00 0.00 0.00 66.4 66.4 0.00 0.0 0.00 .02 0.00



86

RUN [D: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
10 SEPTEMBER (DAY 253)
INCIDENT SOLAR ENERGY ; : :
e ttttel i EE L L LY E ‘ COLLECTOR
DIRECT COLLECTOR : ) . . EFFICIENCY :
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP . (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c Cc GJ % . GJ GJ GJ
1 18.9 0.00 0.00 0.00 54.5 54.5 0.00 0.0 0.00 .00 0.00
2 18.3 0.00 0.00 0.00 54.3 54.3 0.00 0.0 0.00 .00 0.00
3 18.3 0.00 0.00 0.00 54.1 54.1 0.00 0.0 0.00 - .00 0.00
L 18.3 0.00 0.00 0.00 53.9 53.9 0.00 0.0 0.00 .00 0.00
5 18.3 0.00 0.00 0.00 53.8 53.8 0.00 0.0 0.00 .00 0.00
6 18.3 0.00 0.00 0.00 53.17 53.7 0.00 0.0 0.00 .00 '0.00
7 18.3 .01 0.00 0.00 53.6 53.6 0.00 0.0 0.00 00 0.00
8 18.3 .03 0.00 0.00 53.5 53.5 0.00 0.0 0.00 .00 0.00
9 18.9 .06 0.00 0.00 53.5 53.5 0.00 0.0 0.00 .00 0.00
10 20.6 .08 0.00 0.00 53.7 53.7 0.00 0.0 0.00 -.00 0.00
11 22.8 1.67 1.49 4.40 99.9 112.0 81 54.3 .56 .06 .03
12 23.3 1.84 1.60 L. 40 127.8 140.6 .85 53.4 57 .08 .03
13- 22.2 1.73 - 1.51 L4.40 134.8 146.8 .80 53.1 63 09 03
14 23.3 1.80 1.60 4.40 142.3 155.1 .85 53.2 68 .10 03
15 22.8 1.71 1.58 4.40 5.4 158.1 .85 53.5 71 10 .03
16 22.2 1.49 1.43 L. 40 142.2 153.8 L7 54.0 .71 10 .03
17 21.1 1.02 0.00 . 0.00 113.5 113.5 0.00 .0.0 0.00 .10 0.00
18 20.6 .14 0.00 0.00 96.6 96.6 0.00 0.0 0.00 .07 0.00
19 19.4 0.00 0.00 0.00 86.0 86.0 0.00 0.0 0.00 .06 0.00
20 18.9 0.00 :0.00 0.00 78.9 78.9 0.00 0.0 0.00 .04 0.00
21 18.3 0.00 0.00 0.00 73.7 3.7 0.00 0.0 0.00 .04 0.00
22 18.3 “0.00 0.00 . 0.00 69.9 69.9 0.00 0.0 0.00 .03 0.00
23 17.8 0.00 0.00 0.00 66.8 66.8 0.00 0.0 0.00 .02 0.00
24 18.3 0.00 0.00 0.00 64.5 64.5 0.00 0.0 0.00 .02 0.00



66

RUN {D: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANGE TABLE
12 OCTOBER (DAY 285) -
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
_ DIRECT COLLECTOR ' EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY

HOUR e GJ GJ KG/S c c GJ A GJ GJ GJ

1 16.1 0.00 0.00 0.00 60.1 60.1 0.00 0.0 0.00 01 0.00

2 15.6 0.00 0.00 0.00 58.6 58.6 0.00 0.0 0.00 01 0.00

3 15.0 0.00 0.00 0.00 57.2 57.2 0.00 0.0 0.00 01 0.00

4 15.0 0.00 0.00 0.00 56.1 56.1 0.00 0.0 0.00 .01 0.00

5 13.9 0.00 0.00 0.00 55.0 55.0 0.00 0.0 0.00 .01 0.00

6 13.9 0.00 0.00 0.00 54,1 54,1 0.00 0.0 0.00 .01 0.00

7 13.9 0.00 0.00 0.00 53.3 53.3 0.00 0.0 0.00 .00 0.00

8 14,4 .60 0.00 0.00 52.7 52.7 0.00 0.0 0.00 .00 0.00

9 17.8 1.27 T 1.13 4,40 80.8 90.0 .61 54,4 .47 .05 .03
10 20.0 1.62 1.34 4.40 106.0 116.7 71 53.0 47 .07 03
11 20.6 1.80 1.39 4.40 - 117.5 128.3 .72 51.7 .53 .08 .03
12 21.7 1.87 1.39 4. 40 121.4 . 132.0 .70 50.8 .57 .08 .03
13 21.7 1.86 1.38 4.40 122.7 133.2 . .70 50.8 59 08 03
14 21.1 1.80 1.39 4,40 124.9 135.6 .72 51.5 61 .08 03
15 20.6 1.64 1.36 4,140 125.6 136.3 .71 52.5 61 .08 03
16 20.6 1.31 1.17 4.40 119.8 129.1 .62 53.14 60 .08 .03
17 19.4 .67 0.00 0.00 101.8 101.8 0.00 .0 0.00 .08 0.00
18 -18.3 0.00 0.00 0.00 88.9 88.9 0.00 0.0 0.00 .06 0.00
19 17.2 0.00 0.00 0.00 80.3 80.3 0.00 0.0 0.00 .05 0.00
20 17.2 0.00 0.00 0.00 74.4 74.4 0.00 0.0 0.00 .0l 0.00
21 17.2 0.00 0.00 0.00 70.1 70.1 0.00 0.0 0.00 .03 0.00
22 16.7 0.00 0.00 .00 66.7 66.7 0.00 0.0 0.00 .02 0.00
23 16.7 0.00 0.00 0.00 64.1 6.1 0.00 0.0 0.00 .02 0.00
24 16.7 0.00 0.00 0.00 62.1 62.1 0.00 0.0 0.00 .01 0.00



00T

RUN ID: HW2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
2 NOVEMBER (DAY 306)
INCIDENT SOLAR ENERGY .
--------------------- COLLECTOR
o - DIRECT COLLECTOR i EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES . ENERGY

HOUR C GJ GJ . KG/S C C GJ % GJ GJ GJ
1 13.5 0.00 0.00 0.00 55.3 55.3 0.00 ‘0.0 0.00 01 0.00
2 12.8 0.00 0.00 0.00 54.1 54.1 0.00 0.0 0.00 01 0.00
3 12.6 0.00 0.00 0.00 53.1 53.1 0.00 0.0 0.00 01 0.00
L 12.4 0.00 0.00 0.00 52.3 52.3 0.00 0.0 0.00 00 0.00
5 12.2 0.00 0.00 0.00 51.5 51.5 0.00 0.0 G.00 00 0.00
6 12.0 0.00 0.00 0.00 50.8 50.8 0.00 0.0 0.00 00 0.00
7 11.9 0.00 0.00 0.00 50.3 50.3 0.00 0.0 0.00 00 0.00
8 1.7 .26 0.00 0.00 49.7 L49.7 0.00 0.0 0.00 .00 0.00
9 13.9 1.11 .92 L. 40 64.1 71.4 .49 53.1 .32 .04 03
10 16.1 1.57 1.19 L. Lo 89.3 98.5 .62 51.9 36 .06 03
11 18.3 1.79 1.24 4.4h0 100.5 109.8 .62 49.8 - Ly .06 03
12 18.9 1.88 1.22 L.4o 103.3 112.2 .59 48.4 L8 .07 03
13 19.4 1.87 1.22 4.40 104.6 113.5 .59 Lg.4 50 .07 03
4 ©20.0 1.80 1.24 L.40 107.7 117.0 .62 49.6 .51 07 03
15 19.8 1.62 1.23 L.4o 110.3 119.8 .63 51.4 .53 07 03
16 19.6 1.20 1.00 4. 40 103.8 111.6 .52 52.2 .52 07 03
17 19.4° .31 6.00 0.00 92.8 92.8 0.00. 0.0 0.00 06 0.00
18 18.5 0.00 0.00 0.00 83.3 83.3 0.00 0.0 0.00 05 0.00
19 17.6 0.00 0.00 0.00 76.6 76.6 0.00 0.0 0.00 o4 0.00
20 16.7 0.00 0.00 0.00 71.6 71.6 0.00 0.0 0.00 03 0.00
21 16.3 .00 0.00 0.00 67.8 67.8 0.00 0.0 0.00 02 0.00
22 16.0 -0.00 0.00 0.00 64.8 64.8 0.00 0.0 0.00 02 0.00
23 15.6 0.00 0.00 0.00 62.4 62.4 0.00 0.0 0.00 02 0.00
24 15.2 0.00 0.00 0.00 60.4 60.4 0.00 0.0 06.00 01 0.00
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RUN ID: HWw2

83/09/02.
HOME LAUNDRY (DHW)
CLEAR DAY PERFORMANCE TABLE
26 DECEMBER (DAY 360)
INCIDENT SOLAR ENERGY '
---------- ——————————— : COLLECTOR
D1RECT COLLECTOR EFF1CIENCY :
.. AMB'IENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S C C GJ o GJ GJ GJ
1 7.8 0.00 0.00 0.00 L4L9.9 49.9 0.00 0.0 0.00 01 0.00
2 L 7.2 0.00 0.00 0.00 48.7 Lg.7 0.00 0.0 0.00 01 0.00
3 g.2 0.00 0.00 0.00 L7.7 47.7 0.00 0.0 0.00 01 0.00
L 6.7 0.00 0.00 0.00 Lh6.8 46.8 0.00 0.0 0.00 .00 0.00
5 . 6.7 0.00 0.00 0.00 L6.0 b6.0 0.00 0.0 0.00 .00 0.00
6 6.7 0.00 0.00 0.00 L45.4 45.4 0.00 0.0 0.00 .00 0.00
7 6.1 0.00 0.00 0.00 Ly.8 Lh.8 0.00 0.0 0.00 .00 0.00
8 6.7 11 0.00 0.00 Ly, 3 44.3 0.00 0.0 0.00 .00 0.00
9 7.8 99 76 4.40 46.0 50.6 .31 40.6 27 .03 .03
10 10.0 1.48 1.00 L.40 70.0 77.5 50 49.8 28 .0l 03
11 12.2 1.72 1.02 4.40 79.1 86.2 Lg 46.6 33 05 .03
12 m.h 1.81 98 L. 40 79.7 86.3 Ly by, 4 36 05 .03
13 4.4 1.81 99 L.40 80.1 86.7 .uh Lh. 4 37 05 .03
14 .4 1.73 1.03 L. 40 83.9 91.0 L8 L6.5 39 .05 .03
15 15.0 1.50 1.01 4.40 87.7 95.2 .50 Lo.4 Lo .06 .03
16 15.0 1.00 77 4.40 4.5 79.2 .31 40.1 38 .05 .03
17 4.4 05 0.00 0.00 71.1 71.1 0.00 0.0 0.00 .04 0.00
18 13.9 0.00 0.00 0.00 66.8 66.8 0.00 0.0 0.00 .03 0.00
19 12.2 0.00 0.00 0.00 63.2 63.2 .00 0.0 0.00 .03 0.00
20 12.2 0.00 0.00 0.00 60.4 60.4 0.00 0.0 0.00 .02 0.00
21 11.1 0.00 0.00 0.00 57.9 57.9 0.00 0.0 0.00 .02 0.00
22 11.1 0.00 0.00 0.00 56.0 56.0 0.00 0.0 0.00 .01 0.00
23 10.6 0.00 0.00 0.00 54.3 54.3 0.00 0.0 0.00 .01 0.00
-2h 10.0 0.00 0.00 0.00 52.9 52.9 0.00 0.0 0.00 .01 0.00
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Clear Day Performance
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RUN ID: HS2
83/09/02.
HOME LAUNDRY (STEAM)
ANNUAL PERFORMANGCE SUMMARY TABLE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e SYSTEM
HORIZONTAL  DIRECT  COLLECTOR o EFFICIENCY NON~- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON  PARASITIC
(*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY

MONTH GJ GJ GJ GJ A GJ GJ GJ Y% GJ
JANUARY 144, 7 225.4 141.5 61.4 u3.y 32,2 16.6 11.6 22.8 3.7
FEBRUARY 171.2 215.4 145.2 69.5 47.8 41.9 15.6 1.5 28.8 3.3
MARCH 248.0 258.0 194.4 96.6 49.7 63.4 18.6 14,1 32.6 3.9
APRIL 276.8 255.2 204.6 106.3 51.9 75.1 17.4 13.2 36.7 3.5
MAY 343.7 298.1 237.7 125.6 52.8 89.2 20.4 15.4 37.5 4.1
JUNE 308. 4 252.3 192.9 103.0 53.4 72.2 16.3 14,1 37.4 3.3
JuLy 362.6 354.4 295.2 157.6 53.4 118.6 24.0 14.1 40.2 y.7
AUGUST 343.3 345.1 285.1 150.0 52.6 110.2 23.5 15.5 38.7 u.7
SEPTEMBER 241.8 2u5.8 198.3 101.3 51.1 69.6 17.9 13.4 35.1 3.7
OCTOBER 205.5 235.1 164.7 80.9 49.1 49.5 16.6 13.9 30.1 3.6
NOVEMBER 151.5 216.14 135.8 60.9 uy. 8 33.3 15.8 11.2 24,5 3.5
DECEMBER 120.1 188.7 113.5 47.5 41.9 20.7 4.1 12.0 18.3 3.3
TOTALS/AVERAGES 2917.5 3089.8 2309.1 1160.5 150.3 776.2 216.9 160.2 33.6 45.2
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%
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611

RUN [D: HS2

83/09/02.
HOME LAUNDRY (STEAM)
MONTHLY PERFORMANCE SUMMARY TABLE
MAY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON~ EFFICIENCY
: SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED {(*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
121 5/ 1 15.3 4.1 11.4 6.0 52.5 L4 .9 7 38.2 .2
122 5/ 2 15.2 13.9 11.2 5.9 52.5 h.3 .9 7 38.0 .2
123 5/ 3 13.3 9.5 8.0 4.1 51.7 2.7 -9 6 33.5 .2
124 5/ 4 11.8 7.8 5.3 2.8 52.6 1.6 .5 6 30.7 1
125 5/ 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
126 5/ 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
127 5/ 7 .5 12.1 9.7 5.1 52.5 3.5 .9 6 35.5 .2
128 5/ 8 15.1 13.3 10.6 5.6 52.6 4.0 .9 7 37.4 .2
129 5/ 9 17.0 17.3 4.5 7.6 52.8 5.7 1.2 7 39.6 .2
130 5/10 16.3 15.5 12.5 6.6 52.8 4.8 1.1 7 38.8 .2
131 - 5/11 17.2 17.7 14.8 7.8 53.0 5.9 1.2 7 L4o.2 .2
132 5/12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
133 5/13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
134 5/14 4.9 12.6 10.2 5.4 52.9 3.7 .9 6 36.5 .2
135 5/15 12.7 7.8 6.2 3.3 52.3 2.0 .6 6 32.2 .1
136 5/16 14.8 11.7 10.1 5.3 52.6 3.8 .9 6 37.5 .2
137 5/17 12.6 9.1 6.1 3.3 53.2 2.0 .5 7 33.5 .1
138 5/18 11.3 6.7 3.5 1.8 53.2 .8 b 6 24 .1 .1
139 5/19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
140 5/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
141 5/21 17.6 18.0 15.6 8.2 52.6 6.1 1.3 6 39.0 .3
142 5/22 17.8 18.3 15.9 8.4 52.6 6.4 1.3 7 40.1 .3
143 5/23 15.9 0.1 11.3 6.0 53.2 4.4 .9 7 38.8 .2
144 5/24 9.7 L.5 1.0 .6 54.9 0.0 . 5 0.0 .0
145 5/25 12.0 7.2 L.o 2.1 52.7 T .5 9 18.2 .
146 5/26 0.0 0.0 0.0 0.0 0.0 0.0 6.0 1 0.0 0.0
147 5/27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
148 5/28 17.6 17.7 15.5 8.2 53.0 6.2 1.3 6 40.0 .3
149 5/29 16.3 w.7 1.7 6.3 53.5 4.6 .9 7 39.6 .2
150 5/30 17.6 17.6 14.6 7.8 53.5 6.0 1.2 6 4o.9 .2
151 5/31 17.2 16.9 13.9 7.4 53.4 5.5 1.2 T 39.7 .2



0Z1

RUN 1D: HS2

83/09/02.
"HOME LAUNDRY (STEAM) -
MONTHLY PERFORMANCE SUMMARY TABLE
JUNE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR . e mme s — SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DEL{VERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ A GJ

152 6/ 1 17.4 17.1 1.2 7.5 53.2 5.6 1.2 T 39.6 .2
153 6/ 2 6.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
154 6/ 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0. 0.0
155 6/ 4 18.1 18.5 16.0 8.5 '53.0 6.4 1.3 .6 39.8 .3
156 6/ 5 12.8 9.0 6.0 3.2 53.7 2.0 +5 . 33.7 W
157 6/ 6 12.8 8.9 5.9 3.2 53.6 2.0 .5 T 33.6 .1
158 6/ 7 9.8 L.2 1.0 .5 55.3 0.0 1 .5 0.0 .0
159 6/ 8 8.2 1.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
160 6/ 9 0.0 0.0 0.0 0.0 0.0 0.0 .0 .0 0.0 0.0
161 6/10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
162 6/11 12.8 8.3 L.6 2.5 53.4 1.0 .5 .8 21.3 .1
163 6/12 16.8 15.4 12.4 6.6 53.5 4.9 1.0 T 39.2 .2
164 6/13 15.3 12.2 10.4 5.6 53.2 4.0 .9 .6 38.4 2
165 6/14 18.3 18.6 16.0 8.5 53.2 6.5 1.3 .6 L4o.7 .3
166 6/15 16.2 4.2 11.4 6.1 53.4 4.5 .9 .7 39.3 .2
167 6/16 0.0 0.0 0.0 6.0 0.0 0.0 0.0 . 0.0 0.0
168 6/17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
169 6/18 16.0 14,0 11.2 6.0 53.5 L.3 .9 .6 38.4 .2
170 6/19 15.8 13.7 10.9 ‘5.8 53.4 L.2 .9 . 38.7 .2
171 6/20 17.9 18.2 15.6 8.3 '53.2 6.4 1.3 .6 LO.6 .3
172 6/21 17.4 16.6 13.1 7.0 53.6 5.3 1.1 Y Lo.u .2
173 6/22 16.1 14.3 11.2 6.0 53.5 L.y .9 .7 39.1 .2
174 6/23 c.0 G.0 0.0 0.0 0.0 0.0 0.0 .1 6.0 0.0
175 6/24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
176 6/25 12.9 9.3 6.1 3.3 53.9 2.0 .5 .6 33.3 .1
177 6/26 10.1 3.5 1.0 .5 53.8 0.0 .1 .5 0.0 .0
178 6/27 12.7 8.0 5.7 3.0 53.0 1.5 .6 .9 25.6 1
179 6/28 4.8 12.8 8.5 h.6 53.6 2.8 .8 .9 32.9 .2
180 6/29 16.2 4.6 11.5 6.2 53.5 4.5 .9 .7 39.4 .2
181 6/30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0

TOTALS/AVERAGES 308.4 252.3 192.9 103.0 53.4 72.2 16.3 4.1 37.4 3.3

-------------------------------------------------------------------------- . - - - vy . e S o o A G e e M D W T A Y e e e ww e A D e e



1741

RUN 1D: HS2

83/09/02.
HOME LAUNDRY (STEAM)
MONTHLY PERFORMANCE SUMMARY TABLE
JULY
INCIDENT SOLAR ENERGY : SYSTEM
--------------- 0 COLLECTOR memmemmmasco o s ———— SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFFICIENCY . NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC

JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ’ GJ- 9 GJ : GJ GJ A GJ
182 7/ 1 0.0 0.0 0.0 0.0 0.0, 0.0 0.0 0 0.0 0.0
183 7/ 2 15.9 14.1 10.5 5.6 53.5 4.0 .8 6 38.2 .2
184 7/ 3 17.8 18.3 15.1 8.1 53.6 6.2 1.2 7 40.8 .2
185 7/ 4 15.9 14.8 11.5 6.1 53.3 L.2 1.1 8 36.8 .2
186 7/ 5 16.2 14.8 11.9 6.4 53.4 4.7 1.0 7 39.6 .2
187 7/ 6 8.6 2.4 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
188 1/ 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
189 7/ 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
190 /-9 17.6 17.9 15.1 8.1 53.7 6.1 1.2 6 L40.6 .2
191 7/10 17.9 18.7. 15.5 8.3 53.7. 6.4 1.2 6 41.5 .2
192 7/11 17.9 18.6 15.5 8.3 53.7 6.4 1.2 7 41.4 .2
193 /12 17.9 18.6 15.5 8.3 53.6 6.4 1.2 7 41.3 .2
194 7/13 16.7 16.1 13.3 7.1 53.5 5.4 1.1 7 40. 4 .2
195 /14 0.0 0.0 0.0 0.0 0.0 0.0. 0.0 1 0.0 0.0
196 7/15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
197 7/16 16.2 15.1 12.4 6.6 53.4 4.9 .9 6 39.3 .2
198 /17 17.4 17.8 15.1 8.1 53.4 6.1 1.2 7 40.7 .2
199 7/18 16.6 - 16.3 13.8 7.3 . 53.1 5.5 1.2 6 39.6 .2
200 7/19 16.7 16.8 4.4 7.7 53.2 5.8 1.2 6 40.2 .2
201 7/20 17.2 17.4. 0.7 7.8 53.4 6.0 1.2 6 40.7 .2
202 7/21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
203 7/22 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0 0.0 0.0
204 7/23 17.1 17.6 .7 7.8 53.4 5.9 1.2 6 39.9 .2
205 7/24 16.2 15.6 4.1 7.5 53.3 5.7 1.2 6 ug.2 .2
206 7/25 17.1 17.6 15.0 8.0 53.2 6.1 1.2 6 4o.7 .2
207 7/26 17.2 17.9 15.0 8.0 53.2 6.1 1.2 6 40.7 .2
208 7/27 14.9 13.8 12.9 6.8 52.9 5.1 1.2 6 39.4 .2
209 7/28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
210 7/29 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0 0.0 0.0
211 7/30 16.9 17.6 14.9 7.9 53.2 5.9 1.2 6 39.9 .2
212 7/31 16.5 16.5 4.4 7.6 53.1 5.7 1.2 6 40.0 .2



44!

RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
MONTHLY PERFORMANCE SUMMARY TABLE
AUGUST
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e emmm e s —ce—c———— SYSTEM
HOR1ZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULITAN : (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
213 8/ 1 16.1 16.1 ‘13.8 7.3 52.9 5.5 1.2 6 39.5 .2
214 8/ 2 17.0 18.1 15.1 8.0 53.2 6.1 1.2 .6 40.6 .2
215 8/ 3 11.5 8.5 5.3 2.9 53.4 1.4 .5 1.0 25.5 .1
216 8/ 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
217 8/ 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
218 8/ 6 16.8 18.0 15.0 . 8.0 53.2 6.0 21.2 6 4o.o .2
219 8/ 7 16.7 17.8 4.9 7.9 53.1 6.1 1.2 6 Lo.6 .2
220 8/ .8 15.0 13.9 11.8 6.2 52.8 4.6 .9 7 39.2 .2
221 8/ 9 16.5 17.4 .7 7.8 53.0 5.9 .2 6 Lo.2 .2
222 8/10 13.6 12.1 9.5 5.0 52.6 3.5 .8 7 37.2 .2
223 8/11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
224 8/12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
225 8/13 11.8 9.2 7.1 3.8 52.9 2.4 .6 6 34.1 .1
226 8/14 14.3 13.4 -10.1 5.3 52.6 3.8 .8 7 38.0 .2
227 8/15 16.2 17.4 .6 7.7 52.8 5.8 1.2 6 40.0 .2
228 8/16 16.2 17.4 .5 T.7 52.8 5.8 1.2 6 39.9 .2
229 8/17 16.1 17.3 4.5 7.6 52.7 5.8 1.2 6 39.8 .2
230 8/18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
231 8/19 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0 0.0 0.0
232 8/20 15.2 15.5 13.0 6.8 52.4 5.0 1.1 6 38.2 .2
233 8/21 15.2 15.6 13.1 6.9 52.3 5.1 1.1 7 38.9 .2
234 8/22 4.3 13.9 11.3 5.9 52.2 b.3 .9 7 38.1 .2
235 8/23 13.8 12.7 11.2 5.8 .52.1 y.2 1.0 6 37.5 .2
236 8/24 12.0 10.1 7.7 4.0 52.3 2.7 .6 7 34.8 2
237 8/25 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 1 0.0 0.0
238 8/26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
239 8/27 15.4 16.7 14.0 7.3 52.4 5.4 1.2 6 38.6 .2
240 8/28 10m.7 15.3 12.8 6.7 52.1 4.9 1.1 6 38.5 .2
241 8/29 15.2 16.5 13.8 7.2 52.2 5.4 1.2 6 38.7 .2
2u2 8/30 15.2 16.5 13.9 7.2 52.2 5.4 1.2 6 38.9 .2
243 8/31 4.7 15.6 13.2 6.9 52.3 5.2 1.1 6 39.0 .2
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VA2

RUN 1D: HS2

83/09/02.
HOME LAUNDRY (STEAM)
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e it ataindatet SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN ’ (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY ‘DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
274 10/ 1 10.6 1.5 8.9 L.5 50.5 2.9 .8 5 32.8 .2
275 10/ 2 8.2 6.7 L.3 2.2 50.7 1.0 b 7 23.5 .1
276 10/ 3 10.4 11.2 7.5 3.8 50.4 2.3 i 7 31.2 .2
277 10/ &4 6.5 2.6 .8 4 52.0 0.0 A 5 0.0 .0
278 10/°5 10.5 1.9 9.1 4.6 50.1 3.0 .9 6 32.7 .2
279 10/ 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
280 10/ 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
281 10/ 8 11.1 w.o 10.4 5.2 49.9 3.5 1.0 5 33.2 .2
282 10/ 9 11.0 14.0 10.3 5.1 49.7 3.5 1.0 6 34.1 .2
283 10/10 10.2 12.0 8.2 L1 49.5 2.6 .8 6 31.4 .2
284 10/11 7.9 1.5 5.2 2.6 Lo.7 1.4 .5 6 27.8 .
285 10/12 10.9 4.5 10.5 5.2 L9.6 3.6 1.0 6 33.8 .2
286 10/13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
287 10/14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0
288 10/15 9.7 11.5 8.9 4.3 49.1 2.7 .9 5 31.0 .2
289 10/16 8.6 9.2 6.2 3.0 L48.9 1.8 .6 6 28.5 .1
290 10/17 7.7 7.4 5.2 2.5 48.4 1.3 .6 6 24.6 .1
291 10/18 5.2 2.1 1.2 .6 50.8 0.0 .1 5 0.0 .0
292 10/19 8.0 8.5 5.9 2.9 48.6 1.6 .6 6 27.1 .1
293 10/20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
294 10/21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 6.0
295 10/22 5.3 2.0 0.0 0.0 0.0 0.0 0.0 0 6.0 0.0
296 10/23 7.5 8.3 6.0 2.9 L8.8 1.3 . 1 21.5 .2
297 10/24 9.5 13.1 9.2 L.y Lg.3 2.8 1.0 6 30.6 .2
298 10/25 9.7 13.8 9.7 L.7 L48.4 3.1 1.0 6 31.6 .2
299 10/26 9.6 13.7 9.6 .7 48.3 3.0 1.0 6 31.3 .2
300 10/27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
301 10/28 0.0 0.0 0.0 6.0 ©0.0 0.0 0.0 0 0.0 0.0
302 10/29 9.3 13.5 9.5 4.5 47.8 2.8 1.0 5 29.5 .2
303 10/30 9.3 13.5 9.4 L.5 Y 2.8 1.0 6 30.2 .2
304 10/31 8.8 12.5 8.7 4.1 L47.4 2.5 1.0 6 28.8 .2
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971

RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
MONTHLY PERFORMANCE SUMMARY TABLE
DECEMBER
INCIDENT SOLAR ENERGY SYSTEM
L L L Ly B e L T COLLECTOR = = ——=eemmmsm———eme- ———— SYSTEM
HOR1ZONTAL DIRECY COLLECTOR EFFICIENCY NON=- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN i (¥*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

335 12/ 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o 0.0 0.0
336 12/ 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 ‘0.0
337 12/.3 1.8 . 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
338 12/ 4 5.7 8.7 5.4 2.3 L2.6 T T Ny 12.8 .2
339 12/ 5 4.1 3.7 1.8 .8 L6.0 .0 .2 .6 1.6 .1
340 12/ 6 3.4 .9 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
341 12/ 7 6.6 11.3 7.1 3.0 - 42.0 1.4 .9 w5 19.8 .2
342 12/ 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
343 12/ 9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
344 12/10 6.8 12.1 7.6 3.2 L1.8 1.5 .9 .5 20.1 .2
345 12/11 6.7 12.0 7.5 3.1 L1.7 1.6 .9 .6 21.0 .2
346 12/12 6.7 11.9 7.4 3.1 Li.8 1.6 .9 .6 21.1 .2
347 12/13 5.9 9.1 5.3 2.2 41.7 .9 .7 .6 17.6 .2
348 12/14 3.8 2.3 .6 .3 39.2 0.0 .1 4 0.0 .0
349 12/15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
350 12/16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0
351 12/17 5.6 8.4 5.1 2.1 b42.1 .6 T .6 12.0 .2
352 12/18 6.7 12.1 7.5 3.1 L1.8 1.6 - .9 , 6 21.5 .2
353 12/19 6.7 12.1 7.5 3.2 1.9 1.6 .9 .6 21.8 .2
354 12/20 - 6.7 - 1241 7.5 3.2 41.9 1.6 .9 .6 21.8 .2
355 12/21 6.5 11.9 7.4 3.1 41.7 1.6 .9 .6 21.1 .2
356 12/22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
357 12/23 0.0 0.0 0.0 0.0: 0.0 0.0 - 0.0 L0 0.0 0.0
358 12/24 6.3 11.1 6.9 2.9 Li.4 1.2 .9 .5 18.1 .2
359 12/25 5.7 8.8 5.3 2.2 41.5 .9 .7 .6 16.9 .2
360 12/26 6.7 12.2 7.6 3.1 L1.4 1.6 .9 .6 20.6 .2
361 12/27 6.7 12.1 7.5 3.1 . h1.h 1.5 .9 .6 20.3 .2
362 12/28 5.6 8.1 L.y 1.9 L41.9 i T .8 9.6 .2
363 12/29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
364 12/30 0.0 0.0 0.0 0.0 0.0 6.0 0.0 .0 0.0 0.0
365 12/31 5.5 7.4 4.0 1.7 L42.6 .3 .5 T 7.3 .1



L1

RUN {D: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
26 JANUARY (DAY - 26)
INGIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR ) EFFICIENCY )
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
: TEMP (*) RATE INLET OUTLET COLLECTED (*) DEL!VERED LOSSES ENERGY
HOUR C GJ GJ KG/S C C GJ o GJ GJ GJ
1 10.6 0.00 0.00 0.00 57.1 57.1 0.00 0.0 0.00 .02 0.00 -
2 10.0 0.00 0.00 0.00 55.1 55.1 0.00 6.0 0.00 .02 0.00
3 10.0 0.00 0.00 0.00 53.5 53.5 0.00 0.0 0.00 .01 0.00
L 9.4 0.00 0.00 0.00 52.1 52.1 0.00 0.0 0.00 .01 0.00
5 9.4 0.00 0.00 0.00 50.9 50.9 0.00 0.0 0.00 .01 0.00
6 9.4 0.00 0.00 0.00 49.9 49.9 0.00 0.0 0.00 .01 0.00
7 8.3 0.00 0.00 0.00 48.9 48.9 0.00 0.0 0.00 .01 0.00
8 10.6 .33 6.00 0.00 48.4 L4g.4 0.00 0.0 0.00 .01 0.00
9 13.9 1.15 .92 4.40 124.3 130.6 L2 L5.8 0.00 .08 .03
10 15.6. 1.62 1.17 L. 4o 171.2 179.5 56 u7.6 17 .12 03
11 17.8 1.81 1.18 4.40 178.9 186.9 53 45.0 37 .13 .03
12 19.4 1.89 1.14 4.40 179.0 186.5 50 43.3 37 .13 .03
13 17.8 1.89 1.14 bL.40 179.1 186.5 L9 L43.2 37 .13 .03
14 17.8 . 1.82 1.18 h.Lho 179.8 187.8 .53 45.0 .39 .13 .03
15 17.8 1.64 1.18 L.40 180.8 189.2 .56 47.3 42 .13 .03
16 17.2 1.18 .95 4.40 177.2 183.3 .41 43.0 .31 .13 .03
17 - 15.6 .29 0.00 0.00 120.8 120.8 0.00 0.0 0.00 .14 0.00
18 13.9 0.00 0.00 0.00 97.2 97.2 0.00 0.0 0.00 .10 0.00
19 13.9 0.00 0.00 0.00 8u4. 4 L) 0.00 - 0.0 0.00 .07 0.00
20 13.3 0.00 0.00 0.00 76.0 76.0 0.00 0.0 0.00 .06 0.00
21 13.3 0.00 0.00 0.00 70.2 70.2 0.00 0.0 0.00 .05 0.00
22 13.3 0.00 + 0.00 . 0.00 66.0 66.0 0.00 0.0 0.00 .04 0.00
23 13.3 0.00 0.00 0.00 62.8 62.8 0.00 0.0 0.00 .03 0.00
24 12.8 0.00 0.00 0.00 60.2 60.2 0.00 0.0 0.00 .02 0.00



8¢CI

RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
13 FEBRUARY (DAY Uui)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR : EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
; TEMP ‘ (+*) RATE INLET OUTLET COLLECTED (*) - DELIVERED LOSSES . ENERGY
HOUR c GJ GJ KG/s c c GJ A GJd GJ GJ
1 13.3 0.00 0.00 0.00 58.8 58.8 0.00 0.0 0.00 .02 0.00
2 11.6 0.00 0.00 0.00 56.8 56.8 0.00 0.0 0.00 .02 0.00
3 10.0 0.00 0.00 0.00 54.8 54,8 0.00 0.0 0.00 .02 0.00
y 8.3 0.00 0.00 0.00 53.0 53.0 0.00 0.0 0.00 .01 0.00
5 8.9 0.00 0.00 0.00 51.5 51.5 0.00 0.0 0.00 .01 0.00
6 9.4 0.00 0.00 0.00 50.4 50.4 0.00 0.0 0.00 o1 0.00
7 10.0 0.00 0.00 0.00 49.6 49.6 0.00 0.0 0.00 .01 0.00
8 13.0 .58 0.00 0.00 49 .k 49.4 0.00 0.0 0.00 .00 0.00
9 15.9 1.26 1.06 4. 10 1,2 152.4 .55 51.5 0.00 .10 .03
10 18.9 1.64 1.27 4. 40 177.5 186.8 62 49,7 .32 .12 .03
11 20.0 1.84 1.31 4. 40 182.6 191.8 62 u7.3 b6 .13 .03
12 21.1 1.92 1.29 4. 40 182.7 191.6 60 46.2 .46 .13 .03
13 22.2 1.91 1.28 4. 140 182.7 191.6 59 46.2 .16 .13 .03
14 21.3 1.84 1.31 4. 40 183.2 192.5 62 n7.n .48 .13 .03
15 20.3 1.66 1.28 L. 40 © 183.6 193.0 .63 48.9 .49 .13 .03
16 19.4 1.29 1.10 4. 40 181.7 189.9 .54 49.6 .l .13 .03
17 17.2 .61 0.00 0.00 123.5 123.5 0.00 0.0 0.00 .15 0.00
18 15.0 0.00 0.00 0.00 99.1 99.1 0.00 0.0 0.00 10 0.00
19 12.8 0.00 0.00 0.00 85.0 85.0 0.00 0.0 0.00 08 0.00
20 12.6 0.00 0.00 0.00 76.2 76.2 0.00 0.0 0.00 06 0.00
21 12.4 0.00 0.00 0.00 70.1 70.1 0.00 0.0 0.00 05 0.00
22 12.2 -~ 0.00 0.00 0.00 65.6 65.6 0.00 0.0 0.00 ohL 0.00
23 11.8 0.00 0.00 0.00 62.1 62.1 0.00 0.0 0.00 03 0.00
24 11.5 0.00 0.00 0.00 59.4 59.4 - 0.00 0.0 0.00 03 0.00

o . P T e S A S W S e A T R SR T W T e e S A R T M e e e A ) S R A S e e A A S W AW A P e e S G Y SN R e TN P O T e e e On G G B8 . e - e



6¢CI

RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
15 MARCH (DAY ‘Th)
INCIDENT SOLAR ENERGY - : S
--------------------- : COLLECTOR
‘ DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP : (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY

HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ

1 10.6 0.00 0.00 0.00 56.3 56.3 0.00 6.0 0.00 .02 0.00

2 10.2 0.00 0.00 0.00 54,5 54,5 0.00 0.0 0.00 .02 0.00

3 9.8 0.00 0.00 0.00 52.9 52.9 0.00 0.0 0.00 .01 0.00

y 9.4 0.00 0.00 0.00 51.6 51.6 0.00 0.0 0.00 01 0.00

5 9.0 0.00 0.00 0.00 50.4 50.4 0.00 0.0 0.00 01 0.00

6 8.7 0.00 0.00 0.00 u9.u n9. 4 0.00 0.0 0.00 .01 0.00

7 8.3 .12 0.00 0.00 48.5 u8.5 0.00 0.0 0.00 .01 0.00

8 10.9 .89 .86 4. 40 113.9 118.9 .34 39.2 0.00 .08 .03

9 13.5 1.4l 1.33 4. L0 172.8 183.1 69 51.6 .22 .12 03
10 16.1 1.74 1.52 L. 40 186.6 198.2 77 50.9 57 13 03
1 : 16.7 1.88 1.56 4. 40 188.8 200.5 78 50.2 63 14 03
12 17.2 1.92 1.54 4, 40 188.9 200.4 77 b9 7 63 14 .03
13 17.8 1.89" 1.51" 4,40 188.8 200.1 75 49 .6 62 .14 .03
14 17.6 1.85 1.53 4. 40 188.7 200.2 77 50.2 63 14 .03
15 17.4 1.73 1.51 . 1o 188.8 200.3 77 " 50.8 63 14 .03
16 17.2 1.46 1.35 4,40 187.0 197.3 .69 51.1 57 .13 .03
17 15.9 .93 0.00 0.00 1241 1241 0.00 0.0 0.00 .15 0.00
18 14.6 11 0.00 0.00 99.2 99.2 0.00 0.0 0.00 .10 0.00
19 13.3 0.00 0.00 0.00 85.3 85.3 0.00 0.0 0.00 .08 0.00
20 13.3 0.00 0.00 0.00 76.6 76.6 0.00 0.0 0.00 .06 0.00
21 13.3 0.00 0.00 0.00 70.6 70.6 0.00 0.0 0.00 .05 0.00
22 13.3 0.00 0.00 0.00 66.3 66.3 0.00 0.0 0.00 .0l 0.00
23 13.3 0.00 0.00 0.00 63.0 63.0 0.00 0.0 0.00 .03 0.00
24 13.3 0.00 0.00 0.00 60.5 60.5 0.00 0.0 0.00 .03 0.00



0€T

RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
23 APRIL (DAY 113)
INCIDENT SOLAR ENERGY
--------------------- : : COLLECTOR
DIRECT COLLECTOR EFFICIENCY :
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
- TEMP , (*) RATE INLET ‘QUTLET COLLECTED (*) * DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 12.8 0.00 0.00 0.00 51.7 51.7 0.00 0.0 0.00 .00 0.00
2 13.3 0.00 0.00 0.00 51.2 51.2 0.00 0.0 0.00 .00 0.00
3 12.8 0.00 0.00 0.00 50.7 50.7 0.00 0.0 0.00 - .00 0.00
i 12.8 0.00 0.00 0.00 50.3 50.3 0.00 0.0 0.00 .00 0.00
5 12.8 0.00 0.00 -0.00 49.9 49.9 0.00 0.0 0.00 .00 0.00
6 12.2 0.00 0.00 0.00 49.5 49.5 0.00 0.0 0.00 .00 0.00
7 1.7 .50 0.00 1 0.00 49.1 49.1 0.00 0.0 0.00 .00 0.00
8 15.0 1.17 1.16 4. 40 145.8 155.4 .64 55.1 ©0.00 .10 .03
9 17.2 1.62 1.60 4.40 184.8 197.5 .85 53.1 .51 .13 03
10 19.4 1.84 1.77 4.40 193.3 207.2 93 52.5 .75 14 03
11 20.0 1.89 1.78 4.40 194.5 208.4 93 52.1 .78 14 03
12 20.6 1.90 1.77 4.40 194.6 208.3 92 51.9 .78 14 03
13 18.9 1.88 1.74 4.40 194, 4 208.0 90 51.8 77 14 .03
14 19.4 1.87 1.76 4.40 194.3 208. 1 92 52.1 77 14 .03
15 18.3 1.81 1.75 4. 40 194, 4 208.1 91 52,3 Nes L0 .03
16 18.9 1.62 1.60 4,40 192.5 205.2 .84 52.8 .72 .y .03
17 17.8 1.20 0.00 0.00 127.2 127.2 0.00 0.0 0.00 .16 0.00
18 16.1 .52 0.00 0.00 101.4 101.4 0.00 0.0 0.00 .11 0.00
19 15.0 0.00 0.00 0.00 87.3 - 87.3 0.00 0.0 0.00 .08 0.00
20 13.3 0.00 0.00 0.00 77.9 77.9 0.00 © 0.0 0.00 .06 0.00
21 12.8 0.00 0.00 0.00 71.4 71.4 0.00 0.0 0.00 .05 0.00
22 12.8 © 0.00 0.00 0.00 66.7 66.7 0.00 0.0 0.00 .0k 0.00
23 12.8 0.00 0.00 0.00 63.3 63.3 0.00 0.0 0.00 .03 0.00
2y 13.9 0.00 0.00 0.00 60.8 60.8 0.00 0.0 0.00 .03 0.00

TOTAL/AVE --- 17.79 14.93 --- -—- === 7.84 52.5 5.85 1.79 .23

----------------------------------------------------------------------------------- - - . - " Mo " " o e S T e - e



1€1

RUN ID: HS2

83/09/02.
- HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
22 MAY (DAY 142)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR : EFFICIENCY
AMBIENT NORMAL PLANE FLOW " COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (#*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c C GJ % GJ GJ GJ
1 4.3 0.00 0.00 0.00 60.4 60.4 0.00 0.0 0.00 .02 0.00
2 13.9 0.00 0.00 0.00 58.5 58.5 0.00 0.0 0.00 .02 0.00
3 13.7 0.00 0.00 6.00 57.0 57.0 0.00 0.0 0.00 .02 0.00
4 13.5 0.00 0.00 0.00 55.7 55.7 0.00 0.0 0.00 .01 0.00
5 13.3 0.00 0.00 0.00 54.5 54.5 0.00 0.0 0.00 .01 0.00
6 1.1 .02 0.00 0.00 53.7 53.7 0.00 0.0 0.00 .01 0.00
7 4.8 72 .70 L.40 111.4 115.6 .28 L4o.1 0.00 .07 .03
8 15.6 1.29 1.29 4.40 172.2 182.5 69 53.5 20 12 03
9 17.3. 1.63 1.63 4.40 190.0 203.2 88 54.2 66 4 03
10 18.9 1.78 1.77 4.40 194.4 208.5 .94 53.3 78 4 03
IR! 20.6 1.82 1.79 L. 40 195.1 209.3 .94 52.8 80 14 03
12 20.8 1.84 1.78 “4.4ho 195.2 209.3 .94 52.6 80 14 03
13 20.9 1.81 1.76 4.40 195.3 209.2 .92 52.6 79 14 03
14 21.1 1.80 1.77 4. 40 195.2 209.2 .93 52.8 79 T 03
15 20.7 1.77 1.76 4.40 195.2 209.2 .94 53.3 80 0 .03
16 20.4 1.65 1.65 4,40 194.2 207.5 .89 54.1 76 T4 .03
17 20.0 1.34 0.00 0.00 129.3 129.3 0.00 0.0 0.00 .16 0.00
18 18.9 .79 0.00 0.00 103.9 103.9 0.00 0.0 0.00 11 0.00
19 17.8 .03 0.00 0.00 89.9 89.9 0.00 0.0 0.00 .08 0.00
20 16.7 0.00 0.00 0.00 80.8 80.8 0.00 0.0 0.00 .06 0.00
21 16.3 0.00 0.00 0.00 4.5 74.5 0.00 0.0 0.00 .05 0.00
22 16.0 0.00 0.00 0.00 69.9 69.9 0.00 0.0 0.00 .04 0.00
23 15.6 0.00 0.00 0.00 66.3 66.3 0.00 0.0 0.00 .03 0.00
24 15.6 0.00 0.00 0.00 63.5 63.5 0.00 0.0 0.00 03 0.00



(A3}

RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
4 JUNE (DAY 155)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 13.2 0.00 0.00 0.00 49.6 49.6 0.00 0.0 0.00 .00 0.00
2 12.8 0.00 0.00 0.00 49.3 49,3 0.00 0.0 0.00 .00 0.00
3 12.6 0.00 0.00 0.00 49.0 49.0 0.00 0.0 0.00 .00 0.00
i 12.4 0.00 0.00 0.00 48.8 48.8 0.00 0.0 0.00 .00 0.00
5 12.2 0.00 0.00 0.00 u8.5 48.5 0.00 0.0 0.00 .00 0.00
6 13.1 .ol 0.00 0.00 ug.h 48.14 0.00 0.0 0.00 .00 0.00
7 14,1 .73 71 I, 40 97.1 101.7 .31 u3. 4 0.00 .06 .03
8 15.0 1.33 1.32 4,40 169.9 180.5 70 53.4 16 .12 03
9 15.9 1.64 1.64 4,40 190.0 203.4 90 54.6 66 14 03
10 16.9 1.77 1.77 .40 1944 208.6 9l 53.5 78 1 03
1 17.8 1.81 1.79 4.40 195.2 209.4 .95 53.0 80 14 03
12 18.3 1.82 1.79 4. 40 195.3 209.4 9 52.7 80 14 03
13 18.9 1.80 1.76 4,40 195.3 209.3 93 52.7 .80 1 03
14 19.4 1.80 1.77 4. 40 195.3 209.3 .oy 53.0 .80 1 03
15 19.0 1.77 1.76 4,40 195.3 209.4 9y 53.5 .80 1 .03
16 18.7 1.66 1.66 4,40 194.7 208.3 .91 54,5 .78 1 .03
17 18.3 1.39 0.00 0.00 128.1 128.1 0.00 0.0 0.00 16 0.00
18 17.6 .8l 0.00 0.00 102.7 102.7 0.00 0.0 0.00 1 0.00
19 16.8 .06 0.00 0.00 88.8 88.8 0.00 0.0 0.00 08 0.00
20 16.1 0.00 0.00 0.00 79.8 79.8 0.00 0.0 0.00 06 0.00
21 15.5 0.00 0.00 0.00 73.6 73.6 0.00 0.0 0.00 .05 0.00
22 15.0 0.00 0.00 0.00 68.9 68.9 0.00 0.0 0.00 .04 0.00
23 1.y 0.00 0.00 0.00 65.3 65.3 0.00 0.0 0.00 .03 0.00
24 14,2 0.00 0.00 0.00 62.5 62.5 0.00 0.0 0.00 03 0.00



gel

RUN [ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
10 JULY (DAY 191)
INCIDENT SOLAR ENERGY :
U S ' COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c cJ % GJ GJ GJ
1 18.9 0.00 0.00 0.00 64.5 64.5 6.00 0.0 0.00 .02 0.00
2 18.9 0.00 0.00 0.00 62.8 . 62.8 0.00 0.0 0.00 .02 0.00
3 18.9 0.00 0.00 0.00 61.4 61.4 0.00 0.0 0.00 .01 0.00
i 18.3 0.00 0.00 0.00 60.1 60.1 0.00 0.0 0.00 .01 0.00
5 17.8 0.00 0.00 0.00 59.0 59.0 0.00 0.0 0.00 .01 0.00
6 17.8 .03 0.00 0.00 58. 1 58.1 0.00 0.0 0.00 .01 0.00
7 18.9 .66 0.00 0.00 57.5 57.5 0.00 0.0 0.00 .01 0.00
8 20.0 1.32 1.31 4.40 166.8 177.4 .71 53.8 06 11 .03
9 24,4 1.65 1.65 4.40 190.2 203.7 91 54.9 66 .13 .03
10 24,4 1.80 1.79 4.40 195.2 209.6 96 53.8 80 .14 .03
11 25.6 1.84 1.81 4.40 196.0 210.5 97 53.3 82 am .03
12 25.0 1.85 1.81 4.40 196.1 210.5 96 53.0 82 . .03
13 25.0 1.84 1.80 4.140 196.2 210.5 .96 53.0 82 14 .03
14 25.0 1.84 1.81 4. 40 196.2 210.6 .96 53.3 82 .14 .03
15 25.0 1.81 1.80 4.40 196.2 210.7 .97 53.8 82 I .03
16 26.7" 1.70 1.70 4.40 195.9 209.8 .93 54.8 81 .14 .03
17 26.7 1.42 0.00 0.00 134.9 134.9 0.00 0.0 0.00 .15 0.00
18 25.6 .8u 0.00 0.00 110.1 110.1 0.00 0.0 0.00 .10 0.00
19 24,4 .07 0.00 0.00 96.3 96.3 0.00 0.0 0.00 .08 0.00
20 22.2 0.00 0.00 0.00 86.8 86.8 0.00 0.0 0.00 .06 0.00
21 20.6 0.00 0.00 0.00 80.0 80.0 0.00 0.0 0.00 .05 0.00
22 20.0 © 0.00 0.00 0.00 75.0 75.0 0.00 0.0 0.00 .oL 0.00
23 19.4 '0.00 0.00 0.00 71.1 71.1 0.00 0.0 0.00 .03 0.00
24 18.9 0.00 0.00 0.00 68.0 68.0 0.00 0.0 0.00 03 0.00



el

RUN 1D: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
2 AUGUST (DAY 214)
INCIDENT SOLAR ENERGY ‘
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
: TEMP (*) RATE INLET OQUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c C GJ % GJ GJ GJ
] 17.2 0.00 0.00 0.00 62.9 62.9 0.00 0.0 0.00 .02 0.00
2 17.2 0.00 0.00 0.00 61.2 61.2 0.00 0.0 0.00 .02 0.00
3 17.2 0.00 0.00 0.00 59.8 59.8 0.00 0.0 0.00 .01 0.00
4 16.7 0.00 0.00 0.00 58.5 58.5 0.00 0.0 0.00 .01 0.00
5 17.2 0.00 0.00 0.00 57.6 57.6 0.00 0.0 0.00 .01 0.00
6 17.8 0.00 0.00 0.00 56.9 56.9 0.00 0.0 0.00 .01 0.00
7 20.0 .58 0.00 0.00 56.6 56.6 0.00 0.0 0.00 .01 0.00
8 21.7 1.24 1.24 4.40 165.8 175.9 .68 54.5 .03 11 .03
9 22.2 1.60 1.60 L.4o 188.4 201.3 86 53.9 .62 .13 .03
10 23.9 1.78 1.75 L. Lo 193.9 207.8 93 53.2 176 L4 .03
11 23.3 1.83 1.78 L. 4o 194.8 208.9 94 52.7 .79 4 .03
12 25.0 1.85 1.77 L. 40 195.0 208.9 93 52.6 .79 14 .03
13 25.6 1.85 1.77 L. 40 195.0 209.0 93 52.6 .79 1 .03
14 25.6 1.84 1.78 L. 40 195.2 209.3 .94 52.8 .80 i .03
15 23.9 1.80 1.77 L4.40 - 195.3 209.4 .94 53.1 .80 14 .03
16 23.3 1.67 1.66 4.40 194.3 207.7 .89 53.8 77 4 .03
17 21.7 1.35 0.00 0.00 130.7 130.7 0.00 0.0 0.00 16 0.00
18 21.1 .70 0.00 0.00 105.7 105.7 0.00 0 0.00 11 0.00
19 20.6 .00 0.00 0.00 92.1 92.1" 0.00 0.0 0.00 08 0.00
20 20.0 0.00 0.00 0.00 83.4 83.4 0.00 0.0 0.00 .06 0.00
21 19.4 0.00 0.00 0.00 77.2 77.2 0.00 0.0 0.00 05 0.00
22 19.4 0.00 0.00 0.00 72.8 72.8 0.00 0.0 0.00 oL 0.00
23 20.0 0.00 0.00 0.00 69.6 69.6 0.00 0.0 0.00 .03 0.00
24 19.4 0.00 0.00 0.00 66.9 66.9 0.00 0.0 . 0.00 . .03 0.00



RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
10 SEPTEMBER (DAY 253)
INCIDENT SOLAR ENERGY
---------------- ————- COLLECTOR
DIRECT COLLEGTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ . A GJ GJ GJ
1 18.9 0.00 0.00 0.00 54.5 54.5 0.00 0.0 0.00 .00 0.00
2 18.3 0.00 0.00 0.00 54,3 54,3 0.00 0.0 0.00 .00 0.00
3 18.3 0.00 0.00 0.00 54,1 54,1 0.00 0.0 0.00 .00 0.00
4 18.3 0.00 0.00 0.00 53.9 53.9 0.00 0.0 0.00 .00 0.00
5 18.3 0.00 0.00 0.00 53.8 53.8 0.00 0.0 0.00 .00 0.00
6 18.3 0.00 0.00 0.00 53.7 53.7 0.00 0.0 0.00 .00 0.00
> 7 18.3 .01 0.00 0.00 53.6 53.6 0.00 0.0 0.00 .00 0.00
e 8 18.3 .03 0.00 0.00 53.5 53.5 0.00 0.0 0.00 .00 0.00
9 18.9 .06 Q.00 0.00 53,5 53.5 0.00 0.0 0.00 .00 0.00
10 20.6 .08 0.00 0.00 53.7 53.7 0.00 0.0 0.00 .00 0.00
11 22.8 1.67 1.49 4. 40 164.2 175.9 .78 52.3 .02 L1 .03
12 23.3 1.84 1.60 4. 40 187.2 199.5 82 51.3 .59 .13 .03
13 22.2 1.73 1.51 4. 40 188.7 200.2 77 51.0 .63 .13 .03
14 23.3 1.80 1.60 4,40 190.5 202.9 .82 51.4 .67 .13 .03
15 22.8 1.71 1.58 4,40 190.6 202.9 .82 51.8 .68 .13 .03
16 22.2 1.49 1.43 4,40 189.0 200.2 .75 52.0 .63 .13 .03
17 21.1 1.02 0.00 0.00 128.7 128.7 0.00 0.0 0.00 .15 0.00
18 20.6 .14 0.00 0.00 104.5 104.5 0.00 0.0 0.00 .10 0.00
19 19.4 0.00 0.00 0.00 90.9 90.9 0.00 0.0 0.00 .08 0.00
20 18.9 0.00 0.00 0.00 82.2 82.2 0.00 0.0 0.00 .06 0.00
21 18.3 0.00 0.00 0.00 76.1 76.1 0.00 0.0 0.00 .05 0.00
22 18.3 0.00 0.00 0.00 71.6 71.6 0.00 0.0 0.00 .ol 0.00
23 17.8 0.00 0.00 0.00 68.2 68.2 0.00 0.0 0.00 .03 0.00
2y 18.3 0.00 0.00 0.00 65.6 65.6 0.00 0.0 0.00 .03 0.00



9¢1

RUN ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
12 OCTOBER (DAY 285)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 16.1 0.00 0.00 0.00 61.9 61.9 0.00 0.0 0.00 .02 0.00
2 15.6 0.00 0.00 0.00 60.0 60.0 0.00 0.0 0.00 .02 0.00
3 15.0 0.00 0.00 0.00 '58.4 58.4 0.00 0.0 0.00 .01 0.00
4 15.0 0.00 0.00 0.00 57.1 57.1 0.00 0.0 0.00 .01 0.00
5 13.9 0.00 0.00 0.00 55.9 55.9 0.00 0.0 0.00 .01 0.00
6 13.9 0.00 0.00 0.00 54.8 54.8 0.00 0.0 0.00 .01 0.00
7 13.9 0.00 0.00 0.00 53.9 53.9 0.00 0.0 0.00 .01 0.00
8 4.4 .60 0.00 0.00 53.2 53.2 0.00 0.0 0.00 .01 0.00
9 17.8 1.27 1.13 L.40 151.8 160.6 .59 51.9 0.00 .10 .03
10 20.0 1.62 1.34 L.40 180.5 190.6 .67 50.2 .40 .13 .03
11 20.6 1.80 1.39 L.40 185.0 195.3 .68 h49.0 .53 13 .03
12 21,7 1.87 1.39 L. 40 185.2 195.3 .67 48.3 .53 .13 .03
13 21.7 1.86 1.38 L.ho 185.3 195.3 .66 Lg.2 .53 .13 .03
4 21.1 1.80 1.39 L.4o 185.5 195.7 .68 49.0 .54 .13 .03
15 20.6 1.64 1.36 4.40 185.6 195.8 .68 50.0 .54 .13 .03
16 20.6 1.31 1.17 4.40 183.4 192.3 .59 50.5 .48 .13 .03
17 19.4 .67 0.00 0.00 125.7 125.7 0.00 0.0 0.00 .15 0.00
18 18.3 0.00 0.00 0.00 101.9 101.9 0.00 0.0 0.00 .10 0.00
19 17.2 0.00 0.00 0.00 88.4 88.4 0.00 . 0.0 0.00 - .08 0.00
20 17.2 0.00 0.00 0.00 80.0 80.0 0.00 0.0 0.00 .06 0.00
21 17.2 0.00 0.00 0.00 4.2 4.2 0.00 0.0 0.00 .05 0.00
22 16.7 0.00 0.00 0.00 69.8 69.8 0.00 0.0 0.00 .04 0.00
23 16.7 0.00 0.00 0.00 66.5 66.5 0.00 0.0 0.00 .03 0.00
24 16.7 0.00 0.00 0.00 64.0 64.0 0.00 0.0 0.00 02 0.00



LET

RUN [ID: HS2

83/09/02.
HOME LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
2 NOVEMBER (DAY 306)
INCIDENT SOLAR ENERGY : _
--------------------- COLLECTOR
DIRECT COLLECTOR ‘ EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ BN KG/S c Cc GJ | 9 GJ GJ GJ
1 13.5 0.00 0.00 0.00 59.8 59.8 0.00 0.0 0.00 .02 0.00
2 12.8 0.00 0.00 0.00 57.8 57.8 0.00 0.0 0.00 .02 0.00
3 12.6 0.00 0.00 0.00 56.2 56.2 0.00 0.0 0.00 .01 0.00
i 12.4 0.00 0.00 0.00 54,8 54,8 0.00 0.0 0.00 .01 0.00
5 12.2 0.00 0.00 0.00 53.6 53.6 0.00 0.0 0.00 .01 0.00
6 12.0 0.00 0.00 0.00 52.6 52.6 0.00 0.0 0.00 .01 0.00
7 11.9 0.00 0.00 0.00 51.8 51.8 0.00 0.0 0.00 .01 0.00
8 11.7 .26 0.00 0.00 51.0 51.0 0.00 0.0 0.00 .01 0.00
9 13.9 1.11 .92 4. 40 131.4 138.4 47 50.7 0.00 .09 .03
10 16.1 1.57 1.19 L. 40 173.3 182.0 .58 48.5 .22 .12 .03
11 18.3 1.79 1.24 4,40 180.7 189.3 .58 u6.5 41 .13 .03
12 18.9 1.88 1.22 4. 40 180.8 189.0 .55 45,2 b2 .13 .03
13 19.4 1.87 1.22 L. 40 180.9 189. 1 .55 45,2 b2 .13 .03
14 20.0 1.80 1.24 4,40 181.7 190.4 .58 u6.6 g .13 .03
15 19.8 1.62 1.23 4,40 182.2 191.1 . .59 48.3 .45 .13 .03
16 19.6 1.20 1.00 4,40 179.6 186.9 .48 u8. 4 .38 .13 .03
17 19.4 .31 0.00 0.00 124 .4 124. 4 0.00 0.0 0.00 .14 0.00
18 18.5 0.00 0.00 0.00 101.3 101.3 0.00 0.0 0.00 .10 0.00
19 17.6 0.00 0.00 0.00 88,3 88.3 0.00 0.0 0.00 .07 0.00
20 16.7 0.00 0.00 0.00 79.7 79.7 0.00 0.0 0.00 .06 0.00
21 16.3 0.00 0.00 0.00 73.7 73.7 0.00 0.0 0.00 .05 0.00
22 16.0 0.00 0.00 0.00 69.3 69.3 0.00 0.0 0.00 .0h 0.00
23 15.6 0.00 0.00 0.00 65.9 65.9 0.00 0.0 0.00 .03 0.00
24 15.2 0.00 0.00 0.00 63.1 63.1 0.00 0.0 0.00 .02 0.00



RUN ID: Hs2

83/09/02,
HOME - LAUNDRY (STEAM)
CLEAR DAY PERFORMANCE TABLE
26 DECEMBER. (DAY 360)
INCIDENT SOLAR ENERGY - .
e ———————— COLLECTOR
DIRECT COLLECTOR : : EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 7.8 0.00 0.00 0.00 54.3 54,3 0.00 0.0 0.00 .02 0.00
2 7.2 0.00 0.00 0.00 52.3 52.3 0.00 0.0 0.00 .02 0.00
3 7.2 0.00 0.00 0.00 50.7 50.7 0.00 0.0 0.00 .01 0.00
4 6.7 0.00 0.00 0.00 49.3 49.3 0.00 0.0 0.00 .01 0.00
5 6.7 0.00 0.00 0.00 ug.1 48.1 0.00 0.0 0.00 .01 0.00
6 6.7 0.00 0.00 0.00 u7.2 u7.2 0.00 0.0 0.00 .01 0.00
= 7 6.1 0.00 0.00 0.00 46.2 46.2 0.00 0.0 0.00 .01 0.00
& 8 6.7 .11 0.00 0.00 u5.6 45.6 0.00 0.0 0.00 .01 0.00
9 7.8 .99 .76 4.40 102.2 106.6 .30 38.8 0.00 .07 .03
10 10.0 1.48 1.00 4.40 162.7 169.6 u6 45.8 -.02 .12 03
11 12.2 1.72 1.02 4.40 174.6 181.1 43 42,2 25 13 03
12 1.4 1.81 .98 4. 40 174.9 180.8 39 40.0 26 12 03
13 1.y 1.81 .99 4.40 175.0 180.9 39 40.0 26 13 03
14 4.4 1.73 1.03 4.40 176.2 182.7 .43 u2.3 30 13 03
15 15.0 1.50 1.01 4.40 177.1 184.0 .46 45,2 32 13 .03
16 15.0 1.00 77 L4.40 172.1 176.1 .27 34.7 18 12 .03
17 14,4 .05 0.00 0.00 118.2 118.2 0.00 0.0 0.00 14 0.00
18 13.9 0.00 0.00 0.00 96.0 96.0 0.00 0.0 0.00 09 0.00
19 12.2 0.00 0.00 0.00 82.9 82.9 0.00 0.0 0.00 07 0.00
20 12.2 0.00 0.00 0.00 74.6 74.6 0.00 0.0 0.00 .06 0.00
21 11.1 0.00 0.00 0.00 68.6 68.6 0.00 0.0 0.00 .05 0.00
22 11.1 0.00 0.00 0.00 64.2 64,2 0.00 0.0 0.00 .04 0.00
23 10.6 0.00 0.00 0.00 60.8 60.8 0.00 0.0 0.00 .03 0.00
24 10.0 0.00 0.00 0.00 58.0 58.0 0.00 0.0 0.00 .02 0.00
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Monthly Performance Summary
Home Laundry (STEAM)
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Clear Day Performance
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Clear Day Performance
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Clear Day Performance
Home Laundry (STEAM)
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Energy ( GJ )

Clear Day Performance
Home Laundry (STEAM)
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Clear Day Performance .
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Clear Day Performance
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RUN 1D: LS2

83/09/02.
LONE STAR BREWERY
ANNUAL PERFORMANCE SUMMARY TABLE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR R ettt SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON  PARASITIC
(*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
MONTH GJ GJ GJ GJ % GJ GJ GJ % GJ
JANUARY 288.8 396.4 259.9 90.6 34.9 58.6 15.6 15.9 22.5 .9
FEBRUARY 315.5 342.5 262.1 98.4 37.5 68.5 15.6 4.0 26.1 .8
MARCH 453,14 410. 4 345.9 1wy, 7 41.8 111.3 18.4 14.8 32.2 1.0
APRIL 466.1 329.3 284.9 122.5 43.0 90.2 15.9 16.3 31.6 .9
MAY 573.3 440.4 417.3 182.5 43.7 142.8 23.1 16.4 34.2 1.2
JUNE 621.9 497.7 477.8 214.5 44,9 171.3 26.9 16.1 35.9 1.5
JuLy 672.0 586.3 564.0 255.5 45.3 208.6 30.5 16.3 37.0 1.6
AUGUST 583.8 511.2 477.9 2141 44,8 171.3 25.8 16.9 35.8 1.4
SEPTEMBER 497.5 457.2 409.0 176.8 43.2 137.2 23.5 16.1 33.5 1.3
OCTOBER 409.0 uy7.2 361.6 145.6 40.3 109.1 20.6 16.1 30.2 1.1
NOVEMBER 296.5 363.0 250.2 93.0 37.2 62.2 15.0 15.5 2h.8 .8
DECEMBER 264.0 356.5 228.1 76.7 33.6 u7.4 14.6 14,3 20.8 .8
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RUN ID: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
JANUARY
INCIDENT SOLAR ENERGY ) SYSTEM ‘
------------------------------- COLLECTOR et el SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

1 1/ 1 10.7 17.9 11.8 4.0 33.4 2.1 .8 .5 17.7 .0

2 1/ 2 10.2 .7 8.4 3.0 35.7 1.8 .6 .6 21.8 .0

3 1/ 3 12.2 21.9 w7 5.1 34.7 3.6 .9 .6 24,8 .0

4 1/ 4 12.2 22.0 4.7 5.1 34.5 3.6 .9 .6 24.5 .0

5 1/ 5 12.3 22.0 4.8 5.2 34.9 3.7 9 .6 25.0 .0

6 1/ 6 12.3 22.1 4.8 5.2 35.2 3.8 .9 .6 25.5 .0

7 1/ 7 12.4 22.2 4.9 5.2 34.8 3.7 .9 .6 25.0 .0

8 1/ 8 6.6 6.2 3.2 1.1 34.2 0.0 .2 1.0 0.0 .0

9 1/ 9 12.5 22.4 15.1 5.2 34.7 3.7 .9 .6 24 . 4 .0
10 1/10 12.5 22.5 215.2 5.3 35.0 3.8 .9 .6 25.2 .0
11 1/11 12.6 22.6 15.3 5.4 35.0 3.9 .9 .6 25.3 .0
12 1/12 12.7 22.6 15.4 5.4 35.0 3.9 .9 .6 25.3 .0
13 1/13 12.7 22.7 15.5 5.4 34.9 3.9 .9 .6 25.2 .0
4 1/14 12.2 21.6 4.9 5.2 34.8 3.7 .9 .6 24L.8 .0
15 1/15 12.5 21.2 .4 5.2 36.1 3.7 .9 .6 26.0 .0
16 1/16 11.6 17.6 1.7 Lb.1 35.0 2.8 T T 23.8 .0
17 1/17 L.6 LU 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
18 1/18 7.0 4.3 1.6 T 42.5 0.0 1 .6 0.0 .0
19 1/19 13.1 22.6 15.6 5.5 35.4 3.9 .9 .6 24.8 .0
20 1/20 10.5 13.6 9.4 3.0 31.7 1.7 o .6 18.2 .0
21 1/21 2.4 1 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
22 1/22 .7 b 0.0 0.0 0.0 0.0 0.0 A 0.0 0.0
23 1/23 7.6 L. 4y 2.1 .8 36.8 0.0 N .6 0.0 .0
24 1/24 L.o .3 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
25 1/25 6.1 2,7 1.8 .5 29.5 0.0 .1 Wb 0.0 .0
26 1/26 .3 .9 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
27 1/27 7.8 5.8 3.1 1.1 36.8 0.0 .2 .6 0.0 .0
28 1/28 6.3 2.7 1.6 .5 33.7 0.0 .1 .5 0.0 .0
29 1/29 8.3 8.1 4.9 1.9 39.1 .9 .3 .6 18.7 .0
30 1/30 9.3 7.5 L.8 1.5 31.3 .3 x .8 6.4 .0
31 1/31 L.6 .3 0.0 0.0 0.0 .0 0.0 .2 0.0 0.0



€61

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
FEBRUARY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN , (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ . GJ GJ GJ % GJ , GJ GJ % GJ
32 2/ 1 13.3 18.7 12.5 5.0 4o.2 3.5 T 6 28.3 .0
33 2/ 2 13.8 19.7 1.7 5.4 36.7 3.9 .9 6 26.7 .0
34 2/ 3 .7 22.8 17.5 6.4 36.7 4.9 1.0 5 27.9 .1
35 2/ 4 8.5 8.2 6.3 2.2 35.2 1.2 ! 7 19.0 .0
36 2/ 5 12.8 16.2 11.8 4.y 37.5 3.2 7 5 26.8 .0
37 2/ 6 9.3 8.3 5.1 2.0 39.1 1.0 .3 6 20.3 .0
38 2/ 7 15.1 22.9 17.9 6.5 36.6 5.0 1.0 6 28.0 .1
39 2/ 8 15:5 23.4 18. 4 6.8 37.1 5.2 1.0 6 28.4 .1
Lo 2/ 9 7.0 2.4 1.3 .5 33.9 0.0 | 5 0.0 .0
L1 2/10 7.5 3.2 1.7 .6 38.8 0.0 A 5 0.0 .0
u2 2/11 7.8 5.8 y.1 1.6 39.3 .6 .3 6 4.4 .0
43 2/12 16.0 23.6 18.8 7.0 37.3 5.4 1.0 6 28.8 .1
Ly 2/13 6.9 3.4 2.7 T 26.4 0.0 .2 6 0.0 .0
L5 2/14 13.1 15.4 12.1 L.y 36.6 3.0 .8 6 24.6 .0
L6 2/15 16.4 23.8 19.2 7.3 38.1 5.7 1.0 6 29.7 .1
u7 2/16 8.4 3.8 2.3 .9 38.0 i .2 6 3.7 .0
48 2/17 6.2 .5 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
49 2/18 5.4 .6 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
50 2/19 12.9 13.6 10.6 L.2 - 39.4 2.8 .6 5 26.4 .0
51 2/20 13.9 15.1 12.2 4.3 35.0 2.7 .9 6 22.5 .0
52 2/21 16.1 20.7 17.0 6.3 37.1 L.7 1.0 6 27.6 .1
53 2/22 4.2 15.6 12.2 4,2 34.7 2.7 .9 6 22.0 .0
54 2/23 3.2 .1 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
55 2/24 4.0 .2 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
56 2/25 7.5 2.0 1.1 .2 21.3 0.0 .0 3 0.0 .0
57 2/26 17.3 22.6 18.9 7.6 40.1 5.7 1.0 5 30.1 .1
58 2/27 17.6 23.0 19.2 7.7 4g.2 6.1 1.0 6 31.9 1
59 2/28 11.0 7.0 L.7 2.0 Lb1,7 1.0 .3 7 21.5 .0
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RUN 1D: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE K SUMMARY TABLE
APRIL
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFFICIENCY NON~ EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED: ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ , GJ GJ % GJ
91 4/ 1 22.3 25.3 23.3 10.1 43.2 8.4 1.1 6 36.0 1
92 Ly 2 8.5 1.7 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
93 L/ 3 17.2 12.4 10.6 u.7 Ly.9 3.4 .6 6 32.2 .0
94 b/ u 22.8 25.9 24.0 10.5 43.6 8.8 1.1 6 36.4 .1
95 b4/ 5 22.9 25.9 24.1 10.5 43.7 8.8 1.1 6 36.6 N
96 L/ 6 23.0 26.0 24.1 10.6 43.9 8.9 1.1 6 36.9 .1
97 L/ 7 23.1 26.0 2y, 2 10.6 L3.8 8.9 1.1 6 36.8 .1
98 Ly 8 21.3 20.7 19.1 8.7 45.3 7.1 .9 6 37.4 .0
99 L/ 9 10. 4 2.4 1.1 .5 Lz2.5 0.0 A 5 0.0 .0
100 4/10 4.9 7.4 5.7 2.2 38.2 1.0 .5 6 17.6 .0
101 L/11 10.7 3.0 1.9 T 38.0 0.0 .2 6 0.0 .0
102 L/12 8.7 .9 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
103 L/13 7.6 1.3 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
104 L/1y 8.5 2.7 1.4 .6 39.2 0.0 .1 L 0.0 .0
105 L/15 16.5 10.8 9.1 3.9 42.6 2.5 .6 5 27.5 .0
106 4/16 15.3 8.2 6.3 2.5 40.0 1.5 .5 6 23.4 .0
107 L/17 9.0 2.3 1.1 .4 34.4 0.0 M 5 0.0 .0
108 L4/18 24.0 26.1 24,7 11.0 by, .y 9.1 1.1 6 36.9 1
109 L/19 12.6 7.3 6.3 2.5 40.3 1.5 .5 6 23.8 .0
110 L/20 18.8 13.1 11.7 4.9 y2.2 3.6 .8 6 30.7 .0
111 /21 16.7 11.5 9.8 4.2 43.4 2.9 .6 7 29.9 .0
112 L/22 13.8 5.8 L.7 1.9 41.1 1.0 b 6 21.8 .0
113 u/23 12.7 3.3 1.5 .6 38.5 0.0 1 5 0.0 .0
114 L/24 10.9 3.7 2.5 .9 36.0 0.0 .2 5 0.0 .0
115 L/25 4.7 7.9 6.8 2.9 42.0 1.8 .5 6 26.5 .0
116 L/26 17.9 11.5 10.0 4.2 42.0 2.7 T 8 27.0 .0
117 4/27 13.8 5.2 3.5 1.5 u2.2 .6 .3 6 16.9 .0
118 4/28 13.6 5.3 4.3 1.7 40.3 T 4 7 15.8 .0
119 L/29 14.0 10.0 8.8 3.9 43.9 2.7 .5 6 30.8 .0
120 L/30 19.9 15.8 4.2 5.9 1.2 4.2 .9 8 29.5 .0



9¢1

RUN 1D: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
MAY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR el ikt SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULTAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ .GJ GJ % GJ

121 5/ 1 15.7 12.2 1.4 5.3 L6.7 4.1 .5 7 36.4 .0
122 5/ 2 10.6 1.8 .8 .3 L0.8 0.0 A 4 0.0 .0
123 5/ 3 5.9 .3 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
124 5/ 4 16.0 10.1 8.4 3.7 Lh .y 2.4 .5 5 28.6 .0
125 5/ 5 14,7 1.7 5.7 2.3 39.3 1.0 b4 8 16.7 .0
126 5/ 6 23.8 23.0 21.5 9.9 45.8 8.2 1.1 6 38.3 .1
127 5/ 7 24.9 25.7 .25.4 11.1 Lh.0 9.4 1.2 5 37.1 .
128 5/ 8 25.0 25.6 25,3 11.2 4.2 9.4 1.2 5 37.2 1
129 5/ 9 23.9 22.6 21.8 10.0 45.6 8.4 1.0 5 38.3 .1
130 5/10 22.6 21.1 20.9 8.8 L2.0 7.0 1.2 5 33.7 .1
131 5/11 17.9 15.7 15.0 6.3 L2.1 4.5 .9 9 29.9 .0
132 5/12 25.0 25.3 25.0 10.9 L3.7 9.2 1.3 5 36.6 .1
133 5/13 2L.6 24.5 24,2 10.6 L3.8 8.8 1.2 5 36.5 1
134 5/14 18.5 13.6 12.3 5.5 Lb.n 4.3 .6 6 34.9 .0
135 5/15 20.1 15.9 15.1 7.1 47.2 5.8 T 6 38.4 .0
136 5/16 23.2 20.7 20.2 9.0 L4y 7.4 1.1 5 36.4 .
137 5717 9.9 1.3 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
138 5/18 11.5 5.3 L.5 1.7 38.5 .8 .3 5 16.9 .0
139 5/19 15.8 7.0 5.8 2.2 37.5 .9 .5 7 15.8 .0
140 5/20 17.6 12.3 11.8 L.9 b1.2 3.5 .8 6 29.6 .0
141 5/21 25.4 25.7 25.5 11.4 4h.8 9.6 1.2 5 37.8 .
142 5/22 22.8 19.5 19.1 8.7 L45.4 7.1 1.0 5 37.3 .1
143 5/23 20.5 16.3 16.0 7.0 43.8 5.5 .9 5 34.6 .0
14l 5/24 13.9 5.6 L.y 1.9 43.8 1.0 .3 6 23.3 .0
145 5/25 9.3 .7 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
146 5/26 16.6 10.4 9.6 4.0 41.5 2.7 . 5 27.7 .0
147 5/27 21.2 17.0 16.8 6.9 4i.1 5.3 1.1 5 31.2 -
148 5/28 18.9 121 1.7 .7 39.8 3.2 .9 5 27.4 1
149 5/29 12.4 2.7 .9 N L2.4 0.0 .1 5 0.0 .0
150 5/30 21.5 17.3 16.9 7.3 3.1 5.5 1.1 5 32.6 .1
151 5/31 23.8 21.7 21.0 9.5 45.1 7.8 1.1 5 37.1 .



LST

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
JUNE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR memmmecesamenmeme-es  SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ . GJ GJ % GJ
152 6/ 1 22.3 18.7 18.4 8.1 43.9 6.4 1.1 .5 35.0 .1
153 6/ 2 17.3 11.9 11.1 5.1 45.8 3.9 .6 .6 34.6 .0
154 6/ 3 19.3 14.8 14.3 6.4 Ly 6 5.0 .8 .6 35.4 .0
155 6/ 4 4.7 7.4 6.1 2.4 39.7 1.4 .5 .5 23.0 .0
156 6/ 5 15.6 7.3 6.0 2.7 45,1 1.7 4 .6 28.2 .0
1 6/ 6 22.8 19.7 19.5 8.7 uy 7 7.1 1.1 .5 36.4 .1
1 6/ 7 18.1 12.2 11.9 4.7 40.0 3.2 .8 7 26.6 .0
159 6/ 8 18.1 11.5 10.8 4.5 41.2 3.1 .8 .5 29.0 .0
160 6/ 9 19.7 13.9 12.9 5.8 45,4 4.5 .8 .6 34.7 .0
161 6/10 19.3 13.5 12.7 5.7 45,3 4.4 .8 .6 34,7 .0
162 6/11 25.2 2y .4 24,2 11.1 45.8 9.3 1.2 .5 38.7 .1
163 6/12 23.9 21.4 21.2 9.8 46.1 8.1 1.1 .5 38.4 1
164 6/13 23.6 20.8 20.5 9.4 45.6 7.7 1.1 .5 37.8 A
165 6/14 23.1 20.0 19.7 8.9 45.3 7.3 1.1 .5 37.0 .1
166 6/15 24.3 22.7 22.1 10.2 46.2 8.5 1.1 .5 38.7 .1
167 6/16 2u.7 22.9 22.5 10.5 46.7 8.9 1.1 .5 39.4 1
168 6/17 22.2 18.4 18.1 8.3 45.8 6.8 1.0 .5 37.4 .1
169 6/18 22.0 18.0 17.0 7.6 44,9 6.1 1.0 .5 36.0 1
170 6/19 21.0 15.8 14,7 6.3 y2.7 4.7 1.0 .5 32.4 .1
171 6/20 24.3 23.4 23.1 10.5 us5.4 8.8 1.2 .5 38.0 .1
172 6/21 24.0 22.8 22,6 10.2 45.0 8.5 1.2 .5 37.4 N
173 6/22 24,3 23,1 22.9 10.4 4s. 4 8.7 1.2 .5 38.0 .1
174 6/23 23.0 20.4 19.7 9.0 45,6 7.4 1.1 .5 37.4 A
175 6/24 19.6 14,2 12.7 5.6 44,0 4.3 .8 .5 33.6 .0
176 6/25 23.5 21.7 21.5 9.6 Ly.6 7.9 1.2 .5 36.7 .1
177 6/26 17.6 11.6 10.4 4.8 46.0 3.6 .6 .6 34,4 .0
178 6/27 8.6 1.5 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
179 6/28 17.9 10.9 10.0 S 4. 40.8 2.7 .7 .5 26.9 .0
180 6/29 20.0 15.0 14.5 6.4 uhy,2 5.0 .9 .5 34.5 .0
181 6/30 21.8 17.7 16.8 7.8 46.6 6.3 .9 .6 37.6 .0



861

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
JULY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR mmme e mesessm—eme - SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN {*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
182 7/ 1 18.0 10.6 9.0 3.7 41.0 2.4 T 7 26.6 .0
183 7/ 2 8.3 1.2 0.0 0.0 .0.0 0.0 0.0 2 0.0 0.0
184 7/ 3 15.9 8.1 7.1 2.7 38.4 1.3 7 5 18.9 .0
185 7/ 4 21.1 16.8 15.8 7.1 45.0 5.7 .9 5 36.0 .0
186 7/ 5 22.3 19.2 18.6 8.3 Lh.5 6.6 1.1 5 35.7 .1
187 7/ 6 22.9 20.4 20.0 9.0 45.3 7.4 1.1 5 37.2 21
188 1/ 7 23.1 20.7 19.9 9.2 Lh6.1 7.6 1.0 5 38.3 .1
189 7/ 8 24.1 23.0 22.8 10.4 45.5 8.7 1.2 5 38.0 1
190 7/ 9 24.8 24.3 24.1 11.1 45.8 9.3 1.2 5 38.7 .1
191 7/10 22.1 18.8 18.4 8.4 45.8 6.9 1.0 5 37.6 .1
192 VAN 22.3 18.9 17.8 8.2 L6.2 6.7 1.0 6 37.5 1
193 7/12 23.5 21.8 21.5 " 9.9 Le.2 8.3 1.1 5 38.7 .
194 7/13 21.7 18.2 16.9 7.6 L) 6.1 1.0 5 35.8 1
195 7/14 23.3 21.7 21.0 9.6 45.7 7.9 1.1 5 37.9 .1
196 7/15 22.3 19.5 19.1 8.8 45.9 7.2 1.0 5 38.0 -
197 7/16 21.6 18.4 18.0 8.2 L5.5 6.7 1.0 5 37.1 1
198 /17 21.9 19.1 18.3 8.3 L45.4 6.8 1.0 5 37.0 |
199 7/18 22.0 19.2 18.8 8.3 Ly.5 6.7 1.1 5 35.9 .1
200 7/19 21.6 18.6 18.0 8.1 45.0 6.5 1.0 5 36.4 .1
201 7/20 23.5 22.3 21.5 9.9 45.9 8.3 1.1 5 38.4 .
202 7/21 23.2 22.1 21.3 9.7 L5.6 8.1 1.1 5 38.0 .
203 7/22 24,5 24 .4 23.7 11.0 46.6 9.4 1.1 5 39.6 i
204 7/23 20.4 16.5 15.7 7.0 L. 4 5.5 .9 5 35.3 .0
205 7/24 24 .1 23.8 23.6 10.8 45.5 9.1 1.2 5 38.4 .
206 7/25 22.4 20.3 19.9 9.1 45.9 7.6 1.0 5 38.2 1
207 7/26 21.4 18.5 17.3 8.0 L46.5 6.5 .9 6 37.8 .0
208 7/27 20.8 17.5 16.7 7.5 LL .8 5.9 1.0 6 35.2 .1
209 7/28 22.1 20.2 19.4 8.7 Lh.8 7.1 1.1 5 36.7 .
210 7/29 22.7 21.4 21.0 9.4 Ly.8 - 1.7 1.1 6 36.7 .1
211 7/30 22.7 21.4 20.7 9.4 45.3 7.8 1.1 5 37.6 A
212 7/31 21.6 19.3 18.0 8.1 LL.9 6.6 1.0 5 36.5 A
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RUN ID: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
AUGUST
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR mmmemmemmmeeeeeoooo SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE ~ NORMAL  PLANE ENERGY  BASED ON ENERGY  OPERATING OPERATING BASED ON  PARASITIC
JULIAN (*) COLLEGTED (*)  DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ ) GJ GJ % GJ

213 8/ 1 22.5 21.8 21.6 9.5 43.9 7.8 1.2 .5 36.2 1
214 8/ 2 23.0 22.7 22.5 10.0 k.3 8.3 1.2 .5 36.8 .1
215 8/ 3 24, 1 2149 217 11.1 45.2 9.4 1.2 .5 38.3 -1
216 8/ b 22.6 21.2 20.6 9.5 146.2 8.0 1.0 .5 38.8 1
217 8/ 5 22.8 21.8 21.5 9.8 45.5 8.2 1.1 .5 38.1 1
218 8/ 6 21.8 20.9 20.0 8.9 ul.6 7.3 1.1 .6 36.4 1
219 8/ 7 22.7 22.5 21.5 9.8 5.4 8.2 1.1 .5 37.9 e
220 8/ 8 9.8 3.0 .8 .3 34.9 0.0 .1 .5 0.0 .0
221 8/ 9 22.8 22.8 21.3 9.9 46.5 8.1 1.0 .5 38.1 1
222 8/10 22.2 21.9 20.9 9.1 4k, 8 7.7 1.1 .5 37.1 1
223 8/11 21.0 18.9 17.9 8.3 46.3 6.8 .9 .6 38.1 .0
224, 8/12 20.9 19.5 18.3 8.3 45,3 6.7 1.0 .6 36.8 .1
225 8/13 19.2 16.5 15.5 6.7 43.3 5.2 1.0 .6 33.5 1
226 8/14 20.1 17.4 16.6 7.3 4l 5.8 1.0 .5 35.0 .1
227 8/15 20.5 18.6 17.1 7.8 45.6 6.3 .9 .6 36.8 .0
228 8/16 21.1 19.5 18.2 8.4 6.1 6.9 .9 -8 38.0 .0
229 8/17 20.1 17.6 16.6 7.6 45,4 6.1 .9 .6 36.7 .0
230 8/18 19.7 17.2 15.9 7.2 45,2 5.7 .9 .6 36. 1 .0
231 8/19 20.6 19.3 18.3 8.2 iy, 9 6.7 1.0 .6 36.5 N
232 8/20 18.2 1044 12.6 5.7 45.0 T 7 .6 35.0 .0
233 8/21 18.1 14.6 13.9 5.8 41.8 4.3 1.0 .5 30.9 1
234 8/22 19.7 17.5 16.3 7.3 4y, 9 5.9 .9 .6 35.9 .0
235 8/23 y 2.6 1.6 .6 38.8 0.0 .2 .6 0.0 .0
236 8/21 10.6 .4 3.3 1.3 38.9 .3 .3 .6 10.6 .0
237 8/25 6.3 1.3 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
238 8/26 11.6 5.2 3.8 1.5 39.0 .3 .3 7 8.9 .0
239 8/27 11.9 5.0 3.2 1.1 34.9 0.0 .3 .8 0.0 .0
2140 8/28 20.5 20.0 18.7 8.3 Y6 6.8 1.0 .6 36.2 1
241 8/29 20.3 19.1 18.0 8.1 ny.7 6.5 1.0 .6 36.2 -1
212 8/30 22.2 23.2 21.6 9.9 45.8 8.3 1.0 .6 38.5 1
2u3 8/31 18.6 16.2 14.8 6.5 43.9 5.1 .9 .6 34.3 .0



091

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
SEPTEMBER
INCIDENT SOLAR ENERGY SYSTEM
S mm e mmm e e s e e —— e c -~ COLLECTOR = s==s—semcceeccececew-- SYSTEM
HORIZONTAL DIRECT COLLECTOR EFF1CIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULTAN ) {(*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

2u4 9/ 1 21.0 21.0 19.4 9.0 Le. b 7.5 .9 .6 38.7 .0
245 9/ 2 19.9 19.0 17.2 7.8 45.2 6.3 .9 .6 36.8 .0
246 9/°'3 18.4 16.1 14.6 6.5 Ly, 7 5.2 .8 .6 35.4k .0
247 9/ 4 18.6 16.3 15.0 6.7 Liy.5 5.2 .9 .6 34.8 .0
2u8 9/ 5 20.5 20.8 19.4 8.7 Ly 7 7.1 1.0 :5 36.8 .1
249 9/ 6 20.4 21.0 19.5 8.7 L. 4 7.1 1.0 .5 36.5 .1
250 9/ 7 19.7 19.7 18.3 8.0 L3.7 6.4 1.0 .6 35.3 .
251 9/ 8 19.0 18.6 17.3 7.4 h42.9 5.9 1.0 .5 34.0 1
252 9/ 9 19.2 18.8 16.8 7.5 4h4.7 6.0 .9 .6 35.9 .0
253 9/10 15.1 9.5 8.4 3.3 38.9 2.0 .8 .6 23.4 .0
254 9/11 3.6 . 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
255 9/12 3.8 i 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
256 9/13 4.1 10.6 9.2 3.9 43.1 2.6 .5 .5 28.9 .0
257 9/14 17.5 15.1 13.5 5.6 41.3 4.1 .9 .6 30.5 .0
258 9/15 4.5 8.1 6.0 2.3 38.4 1.1 .5 .6 19.3 .0
259 9/16 17.0 .7 13.3 5.5 41.6 4.0 .9 .6 30.3 .0
260 9/17 15.5 11.2 8.8 3.7 h2,2 2.4 .6 .8 27.7 .0
261 9/18 20.4 22.8 20.8 9.1 43.9 7.5 1.0 .5 36.0 .1
262 9/19 20.3 22.7 20.7 . 9.1 43.8 1.5 1.0 .6 36.1 21
263 9/20 17.4 16.8 15.3 6.5 42.9 5.1 .9 .6 33.3 .0
264 9/21 16.1 13.3 11.7 4.8 41,1 3.5 .8 .5 29.6 .0
265 9/22 17.7 17.4 15.6 6.8 43.7 5.4 .9 .5 34.5 .0
266 9/23 16.9 16.1 4.4 6.1 42.5 L.7 .9 .5 32.5 .0
267 9/24 16.0 4.3 12.6 5.3 42,2 4.0 .8 .6 31.7 .0
268 9/25 9.9 6.0 5.0 1.9 38.4 1.0 .3 .6 20. 4 .0
269 9/26 19.1 21.9 19.6 8.5 h3.3 6.9 1.0 .5 35.3 .1
270 9/27 17.4 18.0 15.9 6.9 43.1 5.4 .9 .6 34.0 .0
271 9/28 16.1 15.4 13.4 5.6 42,2 L.3 .8 .6 32.0 .0
272 9/29 16.9 17.2 4.7 6.2 42.4 L.8 .9 .6 32.6 .0
273 9/30 15.5 4.6 12.7 5.3 41.8 4.0 .8 .5 31.2 .0



191

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY , SYSTEM
------------------------------- COLLECTOR e i uiada it SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY ' NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ _ GJ GJ % GJ

274 10/ 1 15.5 14.8 12.7 5.3 41.8 4.0 .8 6 31.3 .0
275 10/ 2 16.4 17.2 15.0 6.4 2.7 5.0 .9 5 33.2 .0
276 10/ 3 8.5 3.5 1.7 .8 44,9 .0 .1 6 2.9 .0
277 10/ 4 6.8 1.3 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
278 10/ 5 17.7 21.0 18.3 7.7 42,1 6.0 1.0 5 33.0 .
279 10/ 6 17.4 20.8 18.1 7.5 41.5 6.0 1.0 5 33.0 .1
280 10/ 7 18.3 23.1 20.0 . 8.5 L2.4 6.9 1.0 6 34.5 .1
281 10/ 8 12.2 10.2 8.6 3.4 39.6 2.0 .5 8 23.5 .0
282 10/ 9 11.9 9.8 8.1 3.0 37.4 1.7 .6 8 20.7 .0
283 10/10 17.1 20.4 17.4 7.2 b1.6 5.7 1.0 5 32.9 .1
284 10/11 17.7 22.6 19.3 8.0 41,6 6.5 1.0 6 33.6 .
285 10/12 4.7 15.6 13.0 5.1 39.5 3.7 .9 6 28.3 .0
286 10/13 5.9 1.0 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
287 10/14 10.0 7.3 6.1 2.1 35.0 1.0 h 6 16.0 .0
288 10/15 16.8 21.5 18.0 7.2 4o.0 . 5.6 1.0 6 31.3 1
289 10/16 15.0 17.3 14.0 5.5 39.1 4.0 .9 6 28.5 .0
290 10/17 12.3 1.7 8.4 3.3 39.6 2.2 .5 6 26.6 .0
291 10/18 15.1 18.2 14.5 5.8 39.9 4.3 .9 6 29.5 .0
292 10/19 16.8 23.0 19.0 7.5 39.7 6.0 1.0 6 31.4 .1
293 10/20 4.7 17.6 13.7 5.7 b1.7 . 4,3 .8 6 31.2 .0
294 10/21 15.8 20.6 . 16.3 6.4 39.5 4.9 .9 7 30.0 .0
295 10/22 13.5 15.3 12.2 4.9 40.0 3.6 .7 6 29.5 .0
296 10/23 15.1 19.8 15.9 6.1 38.5 L.5 .9 8 28.1 .0
297 10/24 16.2 22.9 18.5 7.3 39.3 5.7 1.0 6 31.0 .1
298 10/25 16.1 22.8 18.4 7.2 39.1 5.6 1.0 6 30.6 .1
299 10/26 15.3 20.3 15.5 6.3 . 40.7 4.8 .9 6 31.3 .0
300 10/27 7.2 2.8 1.2 .4 36.4 0.0 1 5 0.0 .0
301 10/28 15.7 22.5 18.0 6.8 38.1 5.2 1.0 5 28.7 .1
302 10/29 2.7 1 0.0 0.0 0.0 0.0 0.0 2 0.0 0.0
303 10/30 5.9 1.8 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
304 10/31 L.6 W4 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
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RUN 1D: LS2

83/09/02.
LONE STAR BREWERY
MONTHLY PERFORMANCE SUMMARY TABLE
DECEMBER
INCIDENT SOLAR ENERGY , SYSTEM
------------------------------- COLLECTOR R etttk Dbl SYSTEM
HORIZONTAL DIRECT  GCOLLECTOR - EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN ' : (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ : GJ GJ % GJ
335 12/ 1 4.9 1.5 .9 1 6.7 0.0 .0 .2 0.0 .0
336 12/ 2 8.0 9.4 6.0 .3 37.4 .9 4 .5 15.7 .0
337 12/ 3 7.3 4.9 2.7 .8 28.5 0.0 .3 .5 0.0 .0
338 12/ 4 5.8 2.5 1.2 4 29.3 0.0 1 .5 0.0 .0
339 12/ 5 12.3 21.6 14.5 4.9 34.0 3.2 .9 .6 21.8 .0
340 12/ 6 10.9 17.2 10.8 3.6 33.2 2.2 .8 .6 20.1 .0
341 12/ 7 4.5 .3 0.0 0.0 0.0 0.0 0.0 A 0.0 0.0
342 12/ 8 4.5 .3 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
343 12/ 9 1.9 1 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
344 12/10 5.6 1.6 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
345 12/11 12.0 21.4 14,2 4.9 34.8 3.2 .8 .5 22.4 .0
346 12/12 12.0 21.5 14,3 4.8 33.9 3.4 .9 .6 23.6 .0
347 12/13 10.3 15.7 9.7 3.4 35.3 2.2 .6 .6 22.6 .0
348 12/1h 12.0 21.5 14,2 4.7 33.1 3.2 .9 .6 22.5 .0
349 12/15 11.3 20.1 13.4 4.3 32.1 2.8 - .9 .6 20.8 .0
350 12/16 11.3 20.0 13.2 4.y 33.2 2.9 .9 .6 22.2 .0
351 12/17 4.8 .6 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
352 12/18 5.5 1.6 .6 .2 33.4 0.0 1 .3 0.0 .0
353 12/19 .y .3 0.0 0.0 0.0 0.0 0.0 . .0 0.0 0.0
354 12/20 11.9 21.5 14,2 4.9 34.2 3.1 .8 .5 21.6 .0
355 12/21 11.9 21.5 14,2 L.8 33.8 3.3 .9 .6 23.5 .0
356 12/22 10.2 15.7 9.8 3.5 36.0 2.3 .6 .6 23.6 .0
357 12/23 6.8 7.8 4.8 1.7 35.3 .8 .3 .6 16.6 .0
358 12/24 10. 4 17.1 11.3 3.6 31.7 2.2 .8 - .6 19.4 .0
359 12/25 11.9 21.6 14.3 5.0 34.7 3.5 .8 .6 24.8 .0
360 12/26 11.9 21.6 14,3 4.8 33.8 3.4 .9 .6 23.6 .0
361 12/27 11.9 21.4 14.2 4.7 33.4 3.3 .9 .6 22.9 .0
362 12/28 5.8 5.0 2.9 1.0 33.0 .2 .2 .6 5.7 .0
363 12/29 7.8 8.6 5.4 1.8 33.1 .8 4 .6 14.3 .0
364 12/30 5.4 2.9 1.2 4 29.3 0.0 1 .5 0.0 .0
365 12/31 8.8 9.6 5.7 1.9 33.1 .7 .5 .6 12.0 .0



%91

RUN I1D: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
13 JANUARY (DAY 13)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT . NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET QUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR Cc GJ GJ KG/S C C GJ L b GJ GJ GJ
1 2.8 0.00 0.00 0.00 b7 .7 0.00 0.0 0.00 01 0.00
-2 2.8 0.00 0.00 0.00 3.9 3.9 0.00 0.0 0.00 01 0.00
3 1.7 0.00 0.00 0.00 3.0 3.0 0.00 0.0 0.00 01 0.00
L 1.1 0.00 0.00 0.00 2.2 2.2 0.00 0.0 0.00 o1 0.00
5 .6 0.00 0.00 0.00 1.6 1.6 0.00 0.0 0.00 01 0.00
6 0.0 0.00 0.00 0.00 .9 .9 0.00 6.0 0.00 .01 - 0.00
7 .6 0.00 0.00 0.00 .8 8 0.00 0.0 0.00 .01 0.00
8 2.2 1.14 .99 3.67 96.3 97.9 .05 5.3 0.00 .05 .01
9 7.2 2.10 1.68 3.67 143.7 159.4 51 30.3 0.00 .09 .01
10 10.0 2.58 1.88 3.67 175.2 199.1 77 41.1 .45 .1 .01
11 11.1 2.79 1.86 3.67 177.4 199.8 73 39.1 .62 L1 .01
12 12.2 2.87 1.82 3.67 177.4 198.4 68 37.6 .58 11 .01
13 13.9 2.87 1.82 3.67 177.3 198.5 69 37.8 .58 11 .01
14 15.0 2.79 1.87 3.67 177.4 200.1 4 39.5 .62 11 .01
15 15.6 2.59 1.89 3.67 177.6 201.7 .78 L41.5 .67 .11 .01
16 15.6 2.07 1.66 3.67 176.8 190.7 .45 27,2 .38 11 .01
17 a4y .92 0.00 0.00 73.1 73.1 0.00 0.0 0.00 .22 0.00
18 12.2 0.00 0.00 0.00 42,2 b2,2 0.00 - 0.0 0.00 .10 0.00
19 11.1 0.00 0.00 0.00 27.8 27.8 0.00 0.0 0.00" .06 0.00
20 6.1 0.00 0.00 0.00 18.1 - 18.1 0.00 0.0 0.00 .05 0.00
21 3.3 0.00 0.00 0.00 11.7 11.7 0.00 0.0 0.00 .04 0.00
22 2.8 - 0.00 0.00 0.00 ‘7.9 7.9 0.00 0.0 0.00 .03 0.00
23 1.1 0.00 0.00 0.00 5.0 5.0 0.00 0.0 0.00 .02 0.00
24 1.1 0.00 0.00 0.00" 3.4 3.4 0.00 0.0 0.00 .02 0.00



691

RUN [ID: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
15 FEBRUARY (DAY L46)
INCIDENT SOLAR ENERGY
_____________________ COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (%) . RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c C GJ % GJ GJ GJ
1 5.0 0.00 0.00 0.00 7.8 7.8 0.00 0.0 0.00 02 0.00
2 L.y 0.00 0.00 0.00 6.4 6.4 0.00 0.0 0.00 01 0.00
3 3.3 0.00 0.00 0.00 5.1 5.1 0.00 0.0 0.00 01 0.00
b 3.3 0.00 0.00 0.00 4.y L.4 0.00 0.0 0.00 .01 0.00
5 3.3 0.00 0.00 0.00 3.9 3.9 0.00 0.0 0.00 .01 0.00
6 2.8 0.00 0.00 0.00 3.5 3.5 0.00 0.0 0.00 .01 0.00
7 2.2 0.00 0.00 0.00 2.9 2.9 0.060 0.0 0.00 .01 0.00
8 3.3 1.40 1.29 3.67 110.2 116.1 .19 4.9 0.00 .06 .01
9 8.3 2.15 1.87 3.67 168.4 189.9 .70 37.2 .10 .10 01
10 12.2 2.60 2.11 3.67 177.8 206.4 .93 44.0 JTT .11 .01
11 13.9 2.82 2.16 3.67 178.0 207.1 .94 L43.5 .83 .11 .01
12 15.6 2.9 2.15 3.67 178.0 206.5 .92 43.0 .82 .11 .01
13 16.7 2.89 2.13 3.67 178.0 206.3 .92 43.1 .81 .11 .01
14 17.8 2.82 2.16 3.67 178.0 207.3 .95 43.9 .84 .11 .01
15 18.3 2.63 2.14 3.67 178.1 207.5 .96 Ly.7 .85 .11 .01
16 18.3 2.19 ©1.90 3.67 177.5 199.5 71 37.5 .63 .1 .01
17 18.3 1.36 1.26 3.67 175.7 178.6 .09 7.4 .06 .10 .01
18 16.1 0.00 0.00 0.00 4.9 74.9 0.00 0.0 0.00 .22 0.00
19 15.0 0.00 0.00 0.00 L. 6 L4h.6 0.00 0.0 0.00 10 0.00
20 4.4 0.00 0.00 0.00 30.7 30.7 0.00 0.0 0.00 06 0.00
21 13.3 0.00 0.00 0.00 23.1 23.1 0.00 0.0 0.00 .04 0.00
22 11.1 0.00 0.00 0.00 17.9 17.9 0.00 0.0 0.00 .03 0.00
23 10.6 0.00 0.00 0.00 4.8 14.8 0.00 0.0 0.00 .02 0.00
24 9.4 0.00 0.00 0.00 12.6 12.6 0.00 0.0 0.00 .02 0.00



991

RUN 1D: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
25 MARCH (DAY 84)
INCIDENT SOLAR ENERGY v
--------------------- COLLECTOR
DIRECT COLLECTOR . EFFICIENCY )
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP . (*) RATE INLET OUTLET COLLECTED (¥*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S C C GJ % GJ GJ GJ
1 7.8 0.00 0.00 0.00 10.6 10.6 0.00 0.0 6.00 02 0.00
2 6.7 0.00 0.00 0.00 9.0 9.0 0.00 0.0 0.00 01 0.00
3 5.6 0.00 0.00 0.00 7.6 7.6 0.00 0.0 0.00 .01 0.00
L 5.6 0.00 0.00 0.00 6.8 6.8 0.00 0.0 0.00 .01 0.00
5 5.6 0.00 0.00 0.00 6.3 6.3 0.00 0.0 0.00 .01 0.00
6 5.6 0.00 0.00 0.00 6.0 6.0 0.00 0.0 0.00 .01 0.00
7 8.9 .18 .78 3.67 94.2 94.6 - 01 1.9 0.00 .05 .01
8 12.3 1.74 1.72 3.67 138.6 153.6 .L9 28.4 0.00 .08 .01
9 15.6 2.36 2.26 3.67 175.7 207.9 1.05 L6.2 .66 .11 .01
10 18.2 2.69 2.50 3.67 178.7 214.9 1.18 47.0 1.04 .11 .01
11 20.7 2.80 2.52 3.67 178.8 215.5 1.19 u7.2 1.08 .11 .01
12 23.3 2.83 2.50 3.67 178.8 215.2 1.18 L7.2 1.07 .1 .01
13 24.4 2.75 2.43 3.67 178.8 214.0 1.14 47.1 1.04 .11 .01
14 25.6 2.74 2.46 3.67 178.8 214, 7 1.17 L7.4 1.06 .11 .01
15 26.7 2.64 2.45 3.67 178.8 214.6 1.16 47.5 1.06 .11 .01
16 26.5 2.33 2.24 3.67 178.5 210.9 1.05 46.9 .96 .11 .01
17 26.3 1.68 1.66 3.67 176.8 189.7 .42 25.3 .38 .10 .01
18 26.1 .53 0.00 0.00 84.1 8h.1 0.00 . 0.0 0.00 .22 0.00
19 23.9 0.00 0.00 0.00 53.6 53.6 0.00 0.0 0.00 .10 0.00
20 21.6 0.00 0.00 0.00 38.8 38.8 0.00 0.0 0.00 .06 0.00
21 19.4 0.00 0.00 0.00 30.2 30.2 0.00 0.0 0.00 .04 0.00
22 18.5 - 0.00 0.00 0.00 25.2 25.2 0.00 0.0 0.00 .03 0.00
23 17.6 0.00 0.00 0.00 22.0 22.0 0.00 0.0 0.00 .02 0.00
24 16.7 0.00 0.00 0.00 19.8 19.8 0.00 0.0 0.00 .02 0.00



L91

RUN 1D: LS2

83/09/02.
LONE STAR BREWERY.
CLEAR DAY PERFORMANCE TABLE
18 APRIL . (DAY 108)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ. %" GJ GJ GJ
1 12.8 0.00 0.00 0.00 1.3 14.3 0.00 0.0 0.00 .01 0.00
2 11.7 0.00 0.00 0.00 13.2 13.2 0.00 0.0 0.00 .01 0.00
3 10.6 0.00 0.00 0.00 12.1 12.1 0.00 0.0 0.00 .01 0.00
m 9.4 0.00 0.00 0.00 11.0 11.0 0.00 0.0 0.00 .01 0.00
5 10.0 0.00 0.00 0.00 10.6 10.6 0.00 0.0 0.00 .01 0.00
6 9.4 0.00 0.00 0.00 10.1 10.1 0.00 0.0 0.00 .01 0.00
7 10.6 .88 .88 3.67 86.6 90.2 .12 13.1 0.00 .05 .01
8 13.9 1.80 1.80 3.67 152.6 172.4 .64 35.8 0.00 .09 .01
9 16.1 2.40 2.38 3.67 177.7 212.1 1.12 47.0 .83 17 .01
10 16.7 2.69 2.62 3.67 178.8 217.2 1.25 47.5 1.12 11 .01
11 18.3 2.76 2.64 3.67 178.9 217.7 1.26 u7.6 1.14 11 .01
12 20.0 2.78 2.63 3.67 179.0 217.7 1.26 47.6 1.14 11 .01
13 21.1 2.66 2.52 3.67 178.9 215.6 1.19 47.4 1.09 11 .01
14 - 21.7 2.67 2.56 3.67 178.9 216.4 1.22 u7.6 1.10 11 .01
15 22.8 2.62 2.55 3.67 178.9 216.5 1.22 47.8 1.11 11 .01
16 23.3 2.37 2.35 3.67 178.7 213.0 1.11 47.5 1.02 11 .01
17 23.3 1.77 1.77 3.67 177.4 195.9 .60 33.9 .55 10 .01
18 22.8 Th 0.00 0.00 80.2 80.2 0.00 0.0 .00 .21 0.00
19 21.1 0.00 . 0.00 0.00 50.3 50.3 0.00 0.0 0.00 .10 0.00
20 19.4 0.00 0.00 0.00 36.1 36.1 0.00 0.0 0.00 .06 0.00
21 16.7 0.00 0.00 0.00 27.5 27.5 0.00 0.0 0.00 .05 0.00
22 15.0 0.00 0.00 0.00 22.1 22.1 0.00 0.0 0.00 .03 0.00
23 15.0 0.00 0.00 0.00 19.1 19.1 0.00 0.0 0.00 .02 0.00
24 11.7 0.00 0.00 0.00 16.0 16.0 0.00 0.0 0.00 .02 0.00



891

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
21 MAY - (DAY 1471)
INCIDENT SOLAR ENERGY :
--------------------- COLLECTOR
) DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY

HOUR C GJ . GJ KG/S - Cc C GJ % GJ GJ GJ

1 . b 0.00 0.00 0.00 17.3 17.3 0.00 0.0 06.00 .02 0.00

2 1.4 0.00 0.00 0.00 16.1 16.1 0.00 6.0 0.00 .02 0.00

3 13.9 0.00 0.00 0.00 15.2 15.2 0.00 0.0 0.00 .01 0.00

L 13.3 0.00 0.00 0.00 .4 .4 0.00 0.0 0.00 .01 0.00

5 12.8 0.00 0.00 0.00 13.8 13.8 0.00 0.0 0.00 .01 0.00

6 12.8 .01 0.00 0.00 13.4 13.4 0.00 0.0 0.00 .01 0.00

7 15.6 1.06 1.03 3.67 117.0 123.1 .20 19.4 0.00 .06 .01

8 18.9 1.85 1.84 3.67 170.1 193.5 .76 L.y .20 .10 .01

9 21.1 2.33 2.33 3.67 178.4 213.1 1.12 L4g.2 .96 11 .01
10 22.2 2.57 2.56 3.67 178.9 217.3 1.24 L8.6 1.12 11 .01
11 23.3 2.63 2.61 3.67 179.0 217.9 1.26 L8.4 1.15 11 .01
12 24 . 4 2.65 2.62 3.67 179.1 218.0 1.26 48.3 1.15 11 .01
13 25.6 2.49 2.46 3.67 178.9 215.2 1.18 47.9 1.08 11 .01
4 27.2 2.50 2.48 3.67 178.9 215.8 1.20 48.3 1.09 11 .01
15 28.3 2.47 2.47 3.67 178.9 216.0 1.20 48.8 1.09 1 .01
16 28.9 2.29 2.29 3.67 178.7 213.1 1.12 Lg.7 1.02 M .01
17 28.9 1.83 1.82 3.67 177.8 201.0 15 1.5 .69 10 .01
18 28.3 .98 .95 3.67 175.8 178.8 .10 10.0 .07 .10 .01
19 27.8 0.00 0.00 0.00 84.3 84.3 0.00 0.0 0.00 .20 0.00
20 26.1 0.00 0.00 0.00 55.0 55.0 0.00 0.0 0.00 .09 0.00
21 25.0 0.00 0.00 0.00 L1.2 b1.2 0.00 0.0 0.00 .06 0.00
22 23.9 0.00 0.00 0.00 33.6 33.6 0.00 6.0 0.00 N 0.00
23 22.2 0.00 0.00 0.00 28.7 28.7 0.00 6.0 0.00 .03 0.00
24 21.7 0.00 0.00 0.00 25.8 25.8 0.00 0.0 0.00 .02 0.00



691

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
11 JUNE (DAY 162)
INCIDENT SOLAR ENERGY
e ———— - me——————— COLLECTOR
DIRECT COLLECTOR . EFFICIENCY
AMBIENT NORMAL ‘PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR Cc GJ GJ KG/S -C C GJ. % GJ GJ GJ
1 2h .4 0.00 0.00 0.00 26.6 26.6 0.00 0.0 0.00 .02 0.00
2 24.4 0.00 0.00 0.00 25.7 25.7 0.00 0.0 0.00 .01 0.00
3 24 .4 0.00 0.00 0.00 25.2 25.2 0.00 0.0 0.00 .01 0.00
b 24 .y 0.00 0.00 0.00 24,8 24.8 0.00 ‘0.0 0.00 .01 0.00
5 2y4. 4 0.00 0.00 0.00 24,7 24,7 0.00 0.0 0.00 .01 0.00
6 23.9 .02 0.00 0.00 24. 4 24 .4 0.00 0.0 0.00 .01 0.00
7 2h .y .76 .73 3.67 116.1 120.5 .14 19.6 0.00 " .06 .01
8 25.0 1.4 1.39 3.67 168.6 186.1 .57 L0.9 .03 .09 .01
9 26.7 1.89 1.88 3.67 177.7 204.5 .87 L6.2 .7 .10 .01
10 27.8 2.38 2.38 3.67 178.7 214.6 1.17 Lg.0 1.03 11 .01
11 30.0 2.60 2.59 3.67 179.1 218.4 1.28 L49.2 1.16 11 .01
12 30.6 2.62 2.60 3.67 179.1 218.5 1.28 hg.1 1.17 11 .01
13 31.7 2.49 2.48 3.67 179.0 216.2 1.21 L8.8 1.11 11 .01
14 32.2 2.50 2.49 3.67 179.0 216.8 1.22 49.1 1.12 11 .01
15 33.3 2.48 2.47 3.67 179.0 216.9 1.23 Lo9.7 1.12 11 .01
16 33.9 2.32 2.31 3.67 178.8 213.5 1.13 Lg.7 1.03 10 .01
17 34.4 1.91 1.89 3.67 178.0 203.9 .84 Ly 4 77 10 .01
18 32.8 .97 .93 3.67 176.0 179.8 .12 13.2 10 .09 .01
19 31.7 .01 0.00 0.00 87.5 87.5 0.00 0.0 0.00 .20 0.00
20 30.0 0.00 0.00 0.00 58.6 58.6 0.00 0.0 0.00 .09 0.00
21 28.9 0.00 0.00 0.00 45.0 45.0 0.00 0.0 0.00 .06 0.00
22 27.8 0.00 0.00 0.00 37.4 37.4 0.00 0.0 0.00 .04 0.00
23 26.7 0.00 0.00 0.00 32.8 32.8 0.00 0.0 0.00 .03 0.00
24 25.0 0.00 0.00 0.00 29.5 29.5 0.00 0.0 0.00 02 0.00



0L1

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
- 22 JULY (DAY 203)
INCIDENT SOLAR ENERGY
--------------------- : - : COLLECTOR
DIRECT COLLECTOR : EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OQUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c C GJ % GJ GJ GJ
1 26.7 0.00 0.00 0.00 30.0 30.0 0.00 0.0 0.00 02 0.00
2 25.6 0.00 0.00 0.00 28.2 28.2 0.00 0.0 0.00 02 06.00
3 25.0 0.00 0.00 0.00 26.9 26.9 0.00 6.0 0.00 01 0.00
4 24.4 0.00 0.00 0.00 25.8 25.8 0.00 0.0 0.00 01 0.00
5 23.9 0.00 0.00 0.00 25.0 25.0 0.00 0.0 0.00 .01 0.00
6 244 0.00 0.00 0.00 24.8 24.8 0.00 0.0 0.00 .01 0.00
7 25.0 .51 0.00 0.00 24.9 2h.9 0.00 0.0 0.00 .01 0.00
8 25.6 1.56 1.55 3.67 167.8 187.1 .63 40.5 0.00 .09 .01
9 27.8 2.29 2.29 3.67 178.3 212.7 1.12 48.6 .91 .11 .01
10 29.4 2.54 2.53 3.67 179.0 217.2 1.24 49,1 1.12 11 .01
M 31.1 2,63 2.61 3.67 179.2 218.5 1.28 49.0 1.17 L1 .01
12 32.2 2.65 2.62 3.67 179.2 218.6 1.28 48.9 1.17 .1 .01
13 33.9 2.52 2.49 3.67 179.1 216.5 1.21 Lg.7 1.12 .10 .01
14 35.6 2.53 2.51 3.67 179.1 217.0 1.23 49,1 1.13 .10 .01
15 36.7 2.49 2.49 3.67 179.1 217.0 1.23 49.5 1.13 .10 .01
16 36.7 2.16 2.16 3.67 178.7 211.3 1.06 L4g.9 .98 .10 .01
17 36.1 1.71 1.70 3.67 177.7 199.5 .71 41.6 .65 .10 .01
18 361 .78 .76 3.67 175.8 177.4 .05 7.0 03 .09 .01
19 35.0 0.00 0.00 0.00 89.8 89.8 0.00 0.0 0.00 .19 0.00
20 32.8 0.00 0.00 0.00 61.2 61.2 0.00 0.0 0.00 .09 0.00
21 31.1 0.00 0.00 0.00 L7.4 L7.4 0.00 0.0 0.00 .06 0.00
22 29.4 0.00 0.00 0.00 39.5 39.5 0.00 0.0 0.00 .04 0.00
23 28.3 0.00 0.00 0.00 34.7 34.7 0.00 0.0 0.00 03 0.00
24 27.2 0.00 -0.00 0.00 - 31.5 31.5 0.00 0.0 0.00 02 0.00



TLT

RUN ID: LS2

83/09/02.
LONE STAR BREWERY.
CLEAR DAY PERFORMANCE TABLE
3 AUGUST (DAY 215)
INCIDENT SOLAR. ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR ¢ GJ GJ KG/S c C GJ % GJ GJ GJ
1 26.7 0.00 0.00 0.00 29.6 29.6 0.00 6.0 0.00 02 0.00
2 25.6 0.00 0.00 0.00 27.9 27.9 0.00 0.0 0.00 02 .00
3 25.0 0.00 0.00 0.00 26.7 26.7 0.00 0.0 0.00 01 0.00
4 25.0 0.00 0.00 0.00 26.0 26.0 0.00 0.0 0.00 01 0.00
5 23.3 0.00 0.00 0.00 24.9 24.9 0.00 0.0 0.00 .01 0.00
6 23.3 0.00 0.00 0.00 24.2 24.2 0.00 0.0 0.00 .01 0.00
7 2.4 .78 .76 3.67 111.2 114.9 .12 15.9 0.00 .05 .01
8 26.1 1.74 1.74 3.67 168.6 189.9 .69 39.9 .10 .10 .01
9 27.8 2.26 2.26 3.67 178.4 212.0 1.09 Lg.4 .92 11 .01
10 30.0 2.51 2.50 3.67 178.9 216.4 1.22 L8.7 1.09 11 .01
11 32.2 2,61 2.57 3.67 179.1 217.7 1.25 L4g.7 1.14 11 .01
12 4.4 2.64 2.58 3.67 179.1 218.0 1.26 L8.8 1.15 11 .01
13 4.4 2.52 2.47 3.67 179.0 215.9 1.20 48.5 1.10 10 .01
14 36.7 2.53 2.49 3.67 179.0 216.4 1.22 L48.9 1.1 10 .01
15 37.2 2.48 2.46 3.67 179.0 216.3 1.21 L9 .1 1.1 .10 .01
16 37.8 2.27 2.27 3.67 178.8 213.4 1.12 49.4 1.03 .10 01
17 37.2 1.79 1.78 3.67 - 177.8 200.0 .72 4o.4 .67 .10 .01
18 36.7 .80 .78 3.67 175.7 177.0 .04 5.1 02 .09 .01
19 35.6 0.00 0.00 0.00 90.2 90.2 0.00 0.0 0.00 .19 0.00
20 33.9 0.00 0.00 0.00 62.0 62.0 0.00 0.0 0.00 09 0.00
21 31.7 0.00 0.00 0.00 L4g.1 L4g.1 0.00 0.0 0.00 .06 0.00
22 30.0 0.00 0.00 0.00 40.1 40.1 0.00 0.0 0.00 .0b 0.00
23 27.8 0.00 0.00 0.00 34.8 34.8 0.00 0.0 0.00 .03 0.00
24 26.7 0.00 0.00 ~ 0.00 31.4 31.4 .0.00 0.0 0.00 02 0.00



[4A

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
18 SEPTEMBER (DAY 261)
INCIDENT SOLAR ENERGY ‘
--------------------- COLLECTOR
DIRECT COLLECTOR ‘ EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c . C GJ % GJ GJ GJ
1 17.2 0.00 0.00 0.00 18.7 18.7 0.00 0.0 0.00 .01 0.00
2 16.7 0.00 0.00 0.00 17.9 17.9 0.00 0.0 0.00 .01 0.00
3 16.1 0.00 0.00 0.00 17.1 17.1 0.00 0.0 0.00 .01 0.00
b 15.6 0.00 0.00 0.00 16.5 16.5 0.00 0.0 0.00 .01 0.00
5 13.9 0.00 0.00 0.00 15.4 15.4 0.00 0.0 0.00 .01 0.00
6 13.9 0.00 0.00 0.00 14.8 .8 0.00 0.0 0.00 .01 0.00
7 15.0 .15 0.00 0.00 14.9 4.9 0.00 0.0 0.00 .01 0.00
8 18.9 1.37 1.35 3.67 128.8 140.4 .38 27.9 0.00 .07 .01
9 21.7 2.1 2.03 3.67 173.0 201.7 .93 b46.0 .46 .10 .01
10 23.9 2.46 2.28 3.67 178.4 211.2 1.06 L6.7 .93 .11 .01
11 25.0 2.62 2.35 3.67 178.6 212.6 1.10 47.0 -+ 99 .11 .01
12 25.6 2.67 2.35 3.67 178.6 212.6 1.10 46.9 1.00 .1 .01
13 26.1 2.61 2.30 3.67 178.6 211.8 1.08 L6.8 .97 .1 .01
14 27.2 2.58 2.32 3.67 178.6 212.2 1.09 L7.0 .98 .1 .01
15 28.3 2.47 2.29 3.67 178.6 211.9 1.08 L47.1 .97 .1 .01
16 27.8 2.16 2.07 3.67 178.3 207.9 .96 Lé6.3 .87 .1 .01
17 27.8 1.44 1.42 3.67 176.5 186.7 .33 23.3 .30 .10 .01
18 27.2 .12 0.00 0.00 84.7 84.7 0.00 0.0 0.00 .21 0.00
19 25.0 0.00 0.00 0.00 54.5 54.5 0.00 0.0 0.00 .10 0.00
20 23.3 0.00 0.00 0.00 40.1 40.1 0.00 0.0 0.00 .06 0.00
21 22.2 0.00 0.00 0.00 32.2 32.2 0.00 0.0 0.00 .04 0.00
22 21.7 “0.00 0.00 0.00 27.7 27.7 0.00 0.0 0.00 .03 0.00
23 20.6 0.00 0.00 0.00 24.7 24,7 0.00 0.0 0.00 .02 0.00
24 20.0 0.00 0.00 0.00 22.8 22.8 0.00 0.0 0.00 .02, 0.00



€L

RUN 1D: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
7 OCTOBER (DAY 280)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIREGT COLLEGCTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 20.6 0.00 0.00 0.00 - 22.7 22.7 0.00 0.0 0.00 .02 0.00
2 19.4 0.00 0.00 0.00 21.3 21.3 0.00 0.0 0.00 .01 0.00
3 20.0 0.00 0.00 0.00 20.8 20.8 0.00 0.0 0.00 .01 0.00
y 19.4 0.00 0.00 0.00 20.2 20.2 0.00 0.0 0.00 .01 0.00
5 18.3 0.00 0.00 0.00 19.4 19.4 0.00 0.0 0.00 .01 0.00
6 17.2 0.00 0.00 0.00 18.5 18.5 0.00 0.0 0.00 .01 0.00
7 17.2 .04 0.00 0.00 18.0 18.0 0.00 0.0 0.00 .01 0.00
8 20.6 1.35 1.29 3.67 125.6 134.1 .28 21.4 0.00 .07 .01
9 23.3 2.11 1.94 3.67 171.9 198.3 86 uh.3 .36 .10 .01
10 25.0 2.52 2.20 3.67 178.2 209.6 1.02 46.2 .88 .11 .01
11 26.7 2.72 2.27 3.67 178.5 210.8 1.05 b6.3 .94 .11 .01
12 27.8 2.79 2.27 3.67 178.5 210.6 1.04 46.1 - .94 L1 .01
13 28.9 2.75 2,23 3.67 178.5 210.2 1.03 46.0 .93 .11 .01
14 30.0 2.70 2.26 3.67 178.4 210.8 1.05 46.5 .94 .10 .01
15 30.6 2.54 2.22 3.67 178.5 210.5 1.04 46.8 .94 .10 .01
16 30.0 2.16 1.98 3.67 178.1 205.3 .88 Ly.6 .80 .10 .01
17 29.4 1.38 1.32 3.67 176.2 182.7 .21 16.0 .18 .10 .01
18 28.3 .01 0.00 0.00 85.1 85.1 0.00 0.0 0.00 .21 0.00
19 26.1 0.00 0.00 0.00 55.3 55.3 0.00 0.0 0.00 .10 0.00
20 26.1 0.00 0.00 0.00 41.9 41.9 0.00 0.0 0.00 .06 0.00
21 25.0 0.00 0.00 0.00 34.5 34.5 0.00 0.0 0.00 .0l 0.00
22 23.3 0.00 0.00 0.00 29.7 29.7 0.00 0.0 0.00 .03 0.00
23 22.8 0.00 0.00 0.00 26.8 26.8 0.00 0.0 0.00 .02 0.00
2y 22.2 0.00 0.00 0.00 24.9 24.9 0.00 0.0 0.00 .02 0.00



ZA!

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
3 NOVEMBER (DAY 307)
INCIDENT SOLAR ENERGY :
--------------------- COLLECTOR
DIRECT COLLECTOR ) ! EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED , ON ENERGY SYSTEM PARASITIC
TEMP- (*) RATE INLET OUTLET COLLECTED (#*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c C GJ % GJ GJ GJ
1 13.9 0.00 0.00 0.00 16.4 16.4 0.00 0.0 0.00 .02 0.00
2 12.2 0.00 0.00 0.00 4.6 4.6 0.00 0.0 0.00 .01 0.00
3 10.6 0.00 0.00 0.00 13.0 13.0 0.00 0.0 0.00 01 0.00
4 9.4 0.00 0.00 0.00 11.5 11.5 0.00 0.0 0.00 01 0.00
5 8.3 0.00 0.00 0.00 10.2 10.2 0.00 0.0 0.00 01 0.00
6 7.8 0.00 0.00 0.00 9.2 9.2 0.00 0.0 0.00 .01 0.00
7 7.8 0.00 0.00 0.00 8.6 8.6 0.00 0.0 0.00 .01 0.00
8 8.9 1.15 1.04 3.67 103.6 107.4 .12 11.8 0.00 .06 .01
9 10.6 2.08 1.77 3.67 163.8 182.8 .62 34.8 0.00 .10 .01
10 12.2 2.54 2.01 3.67 177.5 204.1 .86 L43.0 .68 .11 .01
11 15.0 2.77 2.04 3.67 177.8 2044 .86, L42.4 .75 1M .01
12 15.0 2.86 2.02 3.67 177.8 203.6 .84 L1.5 .73 11 .01
13 18.3 2.86 2.02 3.67 177.8 203.8 .84 L1.8 LT7h 11 .01
14 18.9 2.78 2.05 3.67 177.8 204.8 .88 42.9 .76 11 .01
15 17.8 2.58 2.03 3.67 177.9 205.3 .89 L3.7 . .78 11 .01
16 17.8 2.14 1.82 3.67 177.3 196.5 .63 4.4 .55 .11 .01
17 17.2 1.13 1.03 3.67 172.8 173.2 .01 1.2 0.00 .10 .01
18 15.6 0.00 0.00 0.00 3.7 73.7 - 0.00 0.0 0.00 .21 0.00
19 13.9 0.00 0.00 0.00 L3.4 L3.4 0.00 0.0 0.00 .10 0.00
20 12.2 0.00 0.00 0.00 29.0 29.0 0.00 0.0 0.00 .06 0.00
21 11.1 0.00 0.00 0.00 21.1 21.1 0.00 0.0 0.00 .04 0.00
22 8.9 0.00 0.00 0.00 15.9 15.9 0.00 0.0 0.00 .03 0.00
23 8.3 0.00 0.00 0.00 12.7 12.7 0.00 0.0 0.00 .02 0.00
24 7.8 0.00 0.00 0.00 10.6 10.6 0.00 0.0 0.00 .02 0.00



GLT

RUN ID: LS2

83/09/02.
LONE STAR BREWERY
CLEAR DAY PERFORMANCE TABLE
25 DECEMBER (DAY 359)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
, DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLEGTOR TEMP ENERGY  BASED ON ENERGY  SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (%) DELIVERED  LOSSES ENERGY

HOUR Cc GJ GJ KG/S c c GJ % BN cJ GJ
1 10.6 0.00 0.00 0.00 11.6 11.6 0.00 0.0 0.00 01 0.00
2 9.4 0.00 0.00 0.00 10.7 10.7 0.00 0.0 0.00 01 0.00
3 10.0 0.00 0.00 0.00 10.4 10.4 0.00 0.0 0.00 01 0.00
4 9.4 0.00 0.00 0.00 10.0 10.0 0.00 0.0 0.00 .01 0.00
5 10.0 0.00 0.00 0.00 10.0 10.0 0.00 0.0 0.00 .01 0.00
6 1.7 0.00 0.00 0.00 10.7 10.7 0.00 0.0 0.00 .01 0.00
7 13.9 0.00 0.00 0.00 12.0 12.0 0.00 0.0 0.00 .00 0.00
8 11.7 1.02 .87 3.67 96.5 97.4 .03 3.4 0.00 .05 .01
9 18.9 1.94 1.52 3.67 136.9 150.7 .45 29.3 0.00 .08 01
10 22.8 2.46 1.74 3.67 174.0 196.2 .72 41.2 .35 .10 01
11 26.7 '2.69 1.74 3.67 177.3 198.4 .68 39.3 57 .10 01
12 27.2 2.79 1.70 3.67 177.4 197.0 .6L 37.6 54 .10 01
13 27.8 2.80 1.71 3.67 177.3 197.1 64 37.8 54 .10 01
1 27.8 2.71 1.75 3.67 - 177.4 198.7 .69 39.5 58 .10 01
15 27.8 2.u8 1.76 3.67 177.5 200.0 .73 41.5 62 .10 01
16 27.8 1.94 1.52 3.67 176.7 188.6 .39 25.6 33 .10 01
17 26.7 .82 0.00 0.00 82.9 82.9 0.00 0.0 0.00 .21 0.00
18 22.8 0.00 0.00 0.00 52.5 52.5 0.00 0.0 0.00 .10 0.00
19 20.0 0.00 0.00 0.00 37.4 37.14 0.00 0.0 0.00 .06 0.00
20 15.6 0.00 0.00 0.00 27.7 27.7 0.00 0.0 0.00 .05 0.00
21 12.8 0.00 0.00 0.00 21.2 21.2 0.00 0.0 0.00 .0k 0.00
22 13.3 0.00 0.00 0.00 17.9 17.9 0.00 0.0 0.00 .02 0.00
23 11.1 0.00 0.00 0.00 15.0 15.0 0.00 0.0 0.00 02 0.00
2y 11.1 0.00 0.00 0.00 13.4 13.4 0.00 0.0 0.00 02 0.00
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Clear Day Performance
Lone Star Brewery
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Clear Day Performance
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Clear Day Performance
Lone Star Brewery
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Clear Day Performance
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RUN 1D: OR2

83/09/02.
" ORE IDA FOODS
ANNUAL PERFORMANCE SUMMARY TABLE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR T SYSTEM
HORIZONTAL  DIRECT  COLLECTOR : EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON  PARASITIC
(*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
MONTH GJ GJ GJ GJ % cJ GJ GJ % GJ
JANUARY 149. 4 222.2 108.0 37.6 34.8 -2 15.6 21.6 -.2 2.3
FEBRUARY 239.5 352.4 214.0 80.1 37.4 9.3 40.5 33.9 4.y 3.9
MARCH 380.0 419.1 311.7 130.5 41.9 35.5 58.9 38.9 1.4 4.9
APRIL 541,1 555.3 480.8 220.5 45.9 100.6 79.2 uy,2 20.9 6.4
MAY 675.9 686.2 621.3 303.3 48.8 162.5 94,6 u9.4 26.2 7.8
JUNE 730.4 763.2 - 708.1 352.8 49.8 198.2 105.4 52.4 28.0 8.8
JuLy 794.1 898.4 832.2 425.,6 51.1 264.7 114.0 50.2 31.8 9.1
AUGUST ' 671.6 793.1 725.4 351.7 4.5  200.7 105.9 48.6 27.7 8.7
SEPTEMBER 499.9 623.0 507.4 236.5 46.6 114.9 80.3 us5.4 22.6 6.7
OCTOBER 343.1 520.9 353.5 uy, 2 40.8 u2.4 60.3 45.0 12.0 5.4
NOVEMBER 176.8 264.5 146.4 53.3 36.4 2.9 26.6 27.2 2.0 3.0
DECEMBER 131.5 209.9 95.3 31.8 33.3 -.2 16.6 18.9 -2 2.5
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061

RUN ID: OR2

83/09/02.
ORE IDA FOODS
MONTHLY PERFORMANCE SUMMARY TABLE
FEBRUARY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e ———— SYSTEM
HORI1ZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED -ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULITAN : (*) COLLECTED (*) DEL{VERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

32 2/ 1 9.0 18.2 11.1 3.9 34.9 .2 1.9 1.6 1.5 .2
33 2/ 2 7.0 9.4 5.0 2.1 h2.4h -.0 .9 1.5 -.2 .1
3L 2/ 3 9.2 18.2 11.1 3.8 34.2 A 2.1 1.6 5 .2
35 2/ 4 2.6 .2 0.0 0.0 0.0 0.0 . .3 0.0 0.0
36 2/ 5 9.7 19.1 11.6 L. 35.3 .2 2.2 1.6 1.7 .2
37 2/ 6 9.9 19.5 11.9 L.2 35.1 .3 2.3 1.7 2.2 .2
38 2/ 7 10.3 20.6 12.6 4.6 36.2 .6 2.3 1.8 b7 .2
39 2/ 8 10.5 20.8 12.8 L.7 36.5 vy 2.3 1.8 5.3 .2
40 2/ 9 7.2 7.4 3.9 1.5 37.9 .0 .9 1.1 -.3 .2
41 2/10 7.7 9.9 5.9 2.2 36.9 .0 1.1 1.0 -.2 .2
L2 2/11 10.8 20.9 12.9 L.9 38.0 .8 2.2 1.7 6.4 .2
43 2/12 10.6 19.3 12.0 4.5 37.8 i 2.3 1.7 6.0 .2
bk 2/13 10.5 18.7 11.5 b.3 37.4 LU 2.2 1.8 3.6 .2
45 2/14 8.9 12.1 7.3 2.6 35.4 -.0 1.6 1.3 -.2 .2
L6 2/15 7.7 7.9 4.0 1.7 42.0 -.0 .8 1.2 -.2 .1
Ly 2/16 11.5 20.7 13.6 5.2 38.3 1.0 2.4 1.6 7.3 .2
48 2/17 3.2 .2 0.0 0.0 0.0 0.0 .1 .3 0.0 0.0
L9 2/18 11.0 18.2 11.6 k.6 39.6 .6 2.1 1.6 5.5 .2
50 2/19 3.6 .3 0.0 0.0 0.0 0.0 .1 .3 0.0 0.0
51 2/20 12.6 23.0 15.2 6.0 39.1 1.6 2.6 1.6 10.4 .2
52 2/21 2.4 22.2 0.7 5.7 38.9 1.4 2.6 1.8 9.8 .2
53 2/22 8.7 8.7 5.2 1.7 32.5 -.0 1.1 1.2 -.2 .2
54 2/23 11.8 18.6 12.2 5.1 41.5 .8 2.1 1.7 6.9 .2
55 2/24 6.9 2.4 0.0 0.0 0.0 0.0 A .3 6.0 0.0
56 2/25 L.7 .6 0.0 0.0 0.0 0.0 .1 1 0.0 0.0
57 2/26 9.9 11.6 7.1 2.6 36.7 =-.0 1.5 1.3 -.2 .2
58 2/27 5.2 . 0.0 0.0 0.0 0.0 1 .2 0.0 0.0
59 2/28 6.3 2.9 .5 .2 37.5 -.0 .2 .3 -.b .0
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RUN 1D: OR2

83/09/02.
ORE DA FOODS
MONTHLY- PERFORMANCE SUMMARY TABLE
APRIL -
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR Smmemsmmcerss—e = SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED. ON ENERGY OPERATI{NG OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

91 L/ 1 11.9 6.3 4.5 1.9 41.9 -.0 1.1 1.2 -.2 A
92 Ly 2 20.8 28.0 23.5 10.9 L46.3 5.6 3.4 1.6 24.0 .3
93 L/ 3 19.7 24.5 20.8 9.5 45.7 L.7 3.5 1.6 22. 4 .3
94 L/ 4 13.6 10.9 8.1 3.6 Ly, 6 .5 1.4 1.7 6.6 .1
95 4y 5 9.7 2.0 0.0 0.0 .0.0 0.0 1 4 0.0 0.0
96 L/ 6 10.9 L.7 3.0 1.2 L1.6 -.0 T .8 -.3 21
97 b/ 7 4.6 10.0 7.4 3.4 L6.0 =-.0 1.8 1.5 -.2 .2
98 h/ 8 17.5 18.0 14.5 6.8 L6.7 2.3 2.8 1.7 15.6 .2
99 b/ g 20.2 24,2 20.8 9.8 L6.9 L.9 3.5 1.6 23.4 .3
100 L/10 4.3 10.3 8.3 3.9 L47.1 T 1.7 1.6 8.3 .2
101 L/11 13.2 7.2 4.9 2.5 51.8 -.0 1.0 1.7 -.2 .1
102 h/12 9.5 1.8 0.0 0.0 0.0 0.0 N .3 0.0 0.0
103 b/13 19.2 22.7 20.7 8.5 L1.1 3.1 3.9 1.3 14.9 .3
104 L/1h 18.8 20.8 18.3 8.0 43.9 3.0 3.3 1.8 16.2 .3
105 L/15 22.7 28.9 26.2 12.2 L6.6 6.9 3.9 1.5 26.5 .3
106 L/16 13.6 12.3 10.2 5.0 49.3 1.7 1.6 1.8 16.6 1
107 b/17 20.5 24h.3 22.1 9.4 L2.5 4.0 L.0 1.6 18.0 .3
108 Lb/18 19.6 21.7 19.8 8.1 41.1 2.8 3.9 1.6 14.0 .3
109 L/19 2L.0 30.6 28.0 13.1 L46.7 7.4 4.0 1.7 26.6 .3
110 L/20 20.2 22.6 20.6 8.8 42.6 3.5 3.8 1.6 16.9 .3
111 L/21 - 12.4 5.4 3.1 1.1 3.7 =-.0 .6 1.0 -.2 1
112 Ly22 24.2 30.4 27.8 13.2 L7.4 7.4 4.0 1.6 26.5 .3
113 h/23 24,4 30.5 27.9 13.4 47.8 7.9 3.9 1.6 28.3 .3
114 L/2y 13.1 7.2 5.3 2.0 37.4 -.0 .9 1.4 =-.1 .1
115 L/25 17.9 14.6 11.8 5.4 . h6.1 .9 2.7 1.7 7.9 .2
116 b4/26 25.0 31.5 28.8 13.8 L4L7.8 8.1 L1 1.7 28.1 .3
117 L/27 25.2 31.5 28.9 14.0 Lg.3 8.4 3.9 1.6 29.3 .3
118 b4/28 2h.8 30.9 28.3 13.7 48.5 8.3 3.9 1.7 29.4 .3
119 L/29 13.8 9.7 8.1 3.4 L2.1 .3 1.5 1.7 h.2 |
120 4/30 25.5 31.8 29.1 4.0 L8.1 8.2 L.1 1.7 28.1 .3

TOTALS/AVERAGES 541.1 555.3 480.8 220.5 45.9 100.6 79.2 Ly, 2 20.9 6.4
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RUN I1D: OR2

83/09/02.
ORE 1DA FOODS
MONTHLY PERFORMANCE SUMMARY TABLE
MAY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR S e e SYSTEM
HOR 1 ZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULTAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ /A GJ

121 5/ 1 18.7 16.9 0.2 6.7 b47.3 2.9 2.2 1.9 20.4 .2
122 5/ 2 25.9 31.7 28.9 4.1 Lg.7 8.5 4.0 1.5 29.2 .3
123 5/ 3 26.0 31.9 29.0 4.3 491 8.8 3.9 1.6 30.2. .3
124 5/ 4 17.4 4.0 12.3 5.9 47.8 2.1 2.3 1.8 17.1 .2
125 5/ 5 13.7 9.8 8.2 3.5 L2.2 b 1.4 1.6 4.6 .1
126 5/ 6 19.3 18.2 16.8 6.9 h1.1 1.7 3.6 1.7 9.9 .3
127 5/ 7 23.9 28.2 25.8 12.4 48.0 6.8 L.o 1.7 26.4 .3
128 5/ 8 26.4 32.0 29.1 4.4 49.6 8.9 4.0 1.6 30.6 .3
129 5/ 9 24.9 27.8 25.6 12.8 50.1 7.6 3.8 1.6 29.7 .3
130 5/10 18.8 14.3 12.2 5.9 47.9 1.6 2.8 1.7 12.8 .2
131 5/11 20.1 17.3 15.5 7.6 L8.8 3.0 2.9 1.6 19.7 .3
132 5/12 14.3 8.8 6.7 2.8 42.2 -.0 1.3 1.6 =.1 .1
133 5/13 12.9 8.0 6.3 2.6 41.5 -.0 1.1 1.7 -.1 .1
134 5/14 14,2 4.9 2.0 1.0 48.9 -.0 .5 1.1 -.3 .1
135 5/15 23.0 23.7 21.5 11.0 51.0 5.9 3.2 1.4 27.3 .3
136 5/16 27.3 32.7 30.3 1.9 49.3 9.2 b.1 1.6 30.4 .3
137 5/17 27.4 32.9 30.5 15.1 49.6 9.6 4.0 1.6 31.4 .3
138 5/18 27.5 32.9 30.6 15.2 49.9 9.7 4.0 1.6 31.8 .3
139 5/19 16.1 8.3 6.6 2.8 42.0 -.0 1.7 1.5 -.2 .2
140 5/20 19.6 17.9 15.6 7.5 L4g.2 3.1 2.3 1.9 19.8 .2
141 5/21 21.5 19.7 17.6 . 8.9 50.5 4.6 2.8 1.7 25.9 .2
142 5/22 27.0 32.1 29.9 14.8 Lo.h 9.0 .2 1.7 30.2 .3
143 5/23 25.8 28.0 26.5 13.0 49.2 7.6 4.1 1.5 28.8 .3
4y 5/24 24.6 26.3 24.3 12.3 50.7 7.0 3.7 1.6 28.7 .3
145 5/25 15.4 9.4 8.0 3.6 buy.9 4 1.7 1.6 - 5.6 .2
146 5/26 11.1 L.o 2.7 1.1 L41.6 =-.0 .6 1.0 -.2 .1
147 5/217 26.7 30.5 28.6 4.4 50.2 8.6 L.o - 1.5 30.0 .3
148 5/28 26.4 31.1 29.0 .5 50.0 9.0 4.0 1.6 31.1 .3
149 5/29 26.6 31.3 29.2 14,6 50.0 9.1 4.0 1.6 31.0 .3
150 5/30 27.5 31.8 29.7. 15.0 50.4 9.3 4.1 S A 31.4 .3
151 5/31 26.0 30.0 28.0 13.8 49.3 8.2 4.0 ‘1.6 29.4 .3



%61

RUN ID: OR2

83/09/02.
ORE IDA FOODS
MONTHLY PERFORMANCE SUMMARY TABLE
JUNE
INCIDENT SOLAR ENERGY - : ) SYSTEM
------------------------------- COLLECTOR e e e c - SYSTEM
HORIZONTAL DIRECT COLLECTOR ‘ EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

152 6/ 1 28.2 32.8 30.7 15.7 50.9 10.2 L.o 1.6 33.2 3
153 6/ 2 26.9 31.1 29.2 4.7 50.2 9.3 L.o 1.6 31.7 3
154 6/ 3 24 .1 25.4 23.7 11.5 48.3 6.2 3.9 1.5 26.1 3
155 6/ 4 27.4 30.0 28.7 15.1 52.7 9.9 3.6 1.7 34.5 3
156 6/ 5 26.3 29.7 27.8 14.0 50.4 8.7 3.9 1.5 31.4 3
157 6/ 6 25.2 27.6 25.8 12.5 L8.5 7.0 4.0 1.6 27.2 3
158 . 6/ 7 27.4 29.7 28.4 4.6 51.2 9.2 4.0 1.6 32.2 3
159 6/ 8 4.8 10.0 6.8 3.0 43.9 -.0 1.0 2.2 =7 1
160 6/ 9 16.3 10.7 9.0 3.6 Lo.1 -.0 1.7 2.1 -.2 2
161 6/10 28.4 32.8 30.8 15.7 51.1 9.9 4.0 1.6 32.3 3
162 6/11 21.1 19.2 17.7 8.1 L5.8 3.0 3.2 2.1 17.1 3
163 6/12 21.7 19.9 18.6 8.7 L47.0 3.4 3.7 1.6 18.6 3
164 6/13 23.2 22.5 21.4 10.6 ho.h 5.4 3.6 1.9 25.0 3
165 6/14 21.7 20.4 18.9 8.8 46.6 3.1 3.6 2.1 16.3 3
166 6/15 16.9 13.6- 12. v 5.1 41.9 . 2.3 2.8 1.0 2
167 6/16 27.8 32.1 30.1 15.3 50.7 9.4 4.1 1.6 31.3 3
168 6/17 28.4 32.7 30.7 15.7 51.1 ©10.0 4.1 1.6 32.7 3
169 6/18 25.9 29.3 27.5 13.8 50.2 8.4 3.9 1.6 30.5 3
170 6/19 19.9 17.0 4.8 6.8 L6.2 2.5 2.9 1.9 16.7 3
171 6/20 20.6 18.1 16.1 7.6 L6.9 2.7 2.9 1.8 17.0 3
172 6/21 25.8 27.2 25.3 13.0 51.5 1.7 3.8 1.7 30.5 3
173 6/22 28.4 32.7 30.7 15.7 51.0 9.9 4.1 1.6 32.3 3
174 6/23 28.2 32.5 30.5 15.7 51.3 10.1 4.0 1.6 33.2 3
175 6/24 25.6 28.8 27.1 13.4 43.5 7.9 4.0 1.6 29.3 3
176 6/25 24.1 24,1 22.1 11.3 51.1 6.4 3.3 1.7 29.1 3
177 6/26 17.6 12.3 10.6 - L.7 44,5 .8 2.2 2.0 7.3 2
178 6/27 27.6 31.0 28.7 15.0 52.4 9.5 3.8 1.5 33.1 3
179 6/28 28.2 32.5 30.6 15.7 51.4 10.2 L.o 1.6 33.3 3
180 6/29 28.1 32.3 30.5 15.7 51.4 10.2 4.0 1.6 33.4 3
181 6/30 2.7 25.2 23.3 12.0 51.5 7.0 3.7 1.5 30.2 3



S61

RUN ID: OR2

83/09/02.
ORE 1DA FOODS
MONTHLY PERFORMANCE SUMMARY TABLE
JULY
INCIDENT SOLAR ENERGY SYSTEM :
itttk b L L L L L L L COLLECTOR =  ==ececcescece————mna- SYSTEM
HORIZONTAL ~ DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN ] (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
182 7/ 1 28.1 32.6 30.6 15.7 51.4 10.2 4.0 1.6 33.2 .3
183 7/ 2 27.8 32.3 30.3 15.5 51.1 9.9 4.1 1.6 32.7 .3
184 7/ 3 28.0 32.5 30.6 15.7 51.2 10.1 4.0 1.6 33.2 .3
185 7/ 4 28.0 32.5 30.5 15.7 51.4 10.3 4.0 1.5 33.6 .3
186 7/°5 22.6 21.5 18.9 9.6 50.7 5.1 3.1 1.7 26.8 .3
187 7/ 6 26.6 30.4 28.3 14.8 52.2 9.5 3.7 1.5 33.7 .3
188 7/ 7 27.8 32.4 29.9 15.6 52.1 10.3 3.8 1.6 34.3 .3
© 189 7/ 8 25.0 26.7 24.8 12.7 51.2 1.7 3.8 1.5 31.1 .3
190 1/ 9 17.8 15.7 13.1 5.7 3.8 .8 2.3 2.6 6.3 .2
191 7/10 27.5 32.0 29.7 15.4 51.8 9.9 3.9 1.6 33.3 .3
192 7/11 26.2 29.5 27.5 4.2 51.8 8.9 3.8 1.6 32.5 .3
193 7/12 27.5 32.1 29.8 15.5 52.0 10.2 3.8 1.6 34.2 .3
194 7/13 27.4 32.0 29.7 15.5 52.0 10.2 3.8 1.6 34.2 .3
195 . 7/14 27.4 32.0 29.7 15.3 51.7 10.0 3.9 1.6 33.6 .3
196 /15 27.3 31.9 29.6 15.3 51.7 10.0 3.9 1.6 33.6 .3
197 7/16 27.2 31.8 29.6 15.3 51.7 9.9 3.8 1.6 33.6 .3
198 /17 27.0 31.6 29.4 15.2 51.6 9.9 3.8 1.6 33.6 .3
199 7/18 26.8 31.4 29.2 15.1 51.7 9.8 3.8 1.6 33.5 .3
200 7/19 v 26.9 31.4 29.2 4.9 51.1 9.5 L.o 1.7 32.4 .3
201 7/20 2L, 7 29.0 27.0 13.5 49,9 8.0 4.0 1.6 29.4 .3
202 7/21 2L.3 26.1 23.8 12.3 51.8 7.2 3.6 1.7 30.4 .3
203 7/22 26.7 - 31.3 29.2 1.9 51.0 9.4 3.9 1.6 32.2 .3
204 7/23 25.4 29.3 27.4 14,0 51.2 8.8 3.7 1.6 ~32.1 .3
205 7/24 26.3 31.0 28.9 14.8 51.2 9.6 3.8 1.6 33.0 .3
206 7/25 26.3 31.0 28.9 4.8 51.2 9.5 3.8 1.6 32.9 .3
207 7/26 .25.4 30.0 28.1 4.3 50.8 9.0 3.8 1.6 32.1 .3
208 1/27 26.1 30.8 28.8 w7 51.0 9.4 3.8 1.6 32.7 .3
209 7/28 25.9 30.3 28.3 14,5, 51.1 9.3 3.7 1.5 32.8 .3
210 7/29 19.9 19.0 17.1 8.2 L4L7.8 3.5 3.2 1.6 20.5 .3
211 7/30 14.8 8.8 6.3 2.9 - 45.8 .0 1.6 1.6 .0 .2
212 7/31 25.3 29.6 27.8 L 50.9 8.9 3.7 T.4 32.0 .3



961

RUN 1D: OR2

83/09/02.
ORE IDA FOODS
MONTHLY PERFORMANGE SUMMARY TABLE
AUGUST
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR mmmmmeme—eceeem--=  SYSTEM
HORIZONTAL DIRECT  COLLECTOR ; EFFICIENCY NON- EFFICIENCY
SURFAGE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN , (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ 4 GJ o 6d GJ % GJ

213 8/ 1 17.4 15.7 14.3 6.3 43.8 1.7 2.6 2.1 11.9 3
214 8/ 2 15.8 12.7 10.9 5.1 u7.4 2.0 1.7 1.6 18.0 2
215 © 8/ 3 25.2 30.1 28.2 14,2 50. 4 9.0 3.8 1.6 31.9 3
216 8/ U 25,2 30.0 28.1 14,2 50.5 9.0 3.7 1.6 32.1 3
217 8/ 5 23.7 27.0 25.3 12.8 50.7 7.9 3.6 1.5 31.0 3
218 8/ 6 10.2 5.2 h.6 1.8 40.0 -.0 1.0 1.2 -.2 1
219 . 8/ 7 22.0 25.1 23.4 11.2 48.0 5.9 3.6 1.5 25.3 3
220 8/ 8 24.2 29.0 27.2 13.4 49,3 8.0 3.8 1.6 29.6 3
221 8/ 9 24.5 29.4 27.5 13.6 u9.5 8.3 3.8 1.6 30.1 3
222 8/10 24.3 29.1 27.3 13.5 49.6 8.3 3.8 1.6 30.3 3
223 8/11 24,2 29.2 27.3 13.5 49.5 8.3 3.8 1.6 30.3 3
224 8/12 23.0 27.7 25.9 12.7 49.0 7.5 3.7 1.6 29.0 3
225 8/13 19.9 22.1 19.9 9.5 48.0 u.6 3.4 1.7 23.0 3
226 8/14 . 23.5 28.14 26.4 12.9 u8.7 7.6 3.9 1.5 28.9 3
227 8/15 23.5 28.6 26.6 13.0 49.0 7.8 3.7 1.6 29.3 3
228 8/16 23.14 28.7 26.6 13.0 48.9 7.9 3.7 1.6 29.5 3
229 8/17 23.3 28.6 26.5 13.0 48.8 7.8 3.7 1.6 29.5 3
230 8/18 22.9 28.3 26.1 12.7 us.7 7.7 3.7 1.5 29.3 3
231 8/19 19.0 21.5 19.9 8.6 43.4 3.6 3.7 1.5 17.9 3
232 8/20 22.3 27.7 25.5 12.2 u7.7 6.9 3.8 1.5 27.1 3
233 8/21 22.4 27.7 25.4 12.2 ug .1 7.1 3.7 - 1.5 28.1 3
234 8/22 16.2 14,2 . 11.2 5.6 ug9. 4 1.6 2.4 1.7 4.1 2
235 8/23 21.9 27.3 25.0 12.0 u7.9 7.0 3.6 1.4 28.0 3
236 8/2 21.0 25.9 23.6 11.2 47.3 6.2 3.6 1.5 26.4 3
237 8/25 22.2 27.9 25.4 12.2 48.0 7.2 3.6 1.5 28.5 3
238 8/26 22.1 28.0 25.4 12.2 47.8 7.2 3.6 1.5 28.14 3
239 8/27 21.6 27.4 2.9 11.8 u7.6 7.0 3.5 1.5 27.9 3
240 8/28 21.9 27.8 25.1 12.0 47.5 7.0 3.5 1.5 28.0 3
241 8/29 21.7 27.7 24,0 11.8 49.2 6.9 3.3 1.7 28.7 3
242 8/30 21.6 27.6 23.9 1.7 19,1 6.9 3.3 1.6 28.9 3
243 8/31 21.4 27.5 23.7 11.6 48.9 6.8 3.3 1.6 28.6 3



L6T

RUN ID: OR2

83/09/02.
ORE |IDA FOODS
MONTHLY PERFORMANCE SUMMARY TABLE
SEPTEMBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR —mememm e — SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFF1CIENCY NON- EFFICIENCY
) SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY - DATE GJ GJ GJ GJ b GJ GJ GJ o GJ
244 9/ 1 21.2 27.7 23.9 1.7 L48.9 6.9 3.3 1.6 28.8 .3
245 9/ 2 21,1 27.6 23.7 11.6 48.7 6.8 3.3 1.6 28.5 .3
246 9/ 3 20.9 27.5 23.6 11.3 L47.8 6.3 3.5 1.7 26.8 .3
247 9/ 4 20.7 27.4h 23.4 11.2 47.8 6.2 3.4 1.7 26.5 .3
248 9/ 5 20.6 27.2 23.3 11.1 L7.6 6.1 3.4 1.7 26.2 .3
249 9/ 6 20.4 27.1 23.1 11.0 L7.7 6.1 3.3 1.7 26.6 .3
250 9/ 7 19.6 26.1 22.2 10.5 L7.4 5.7 3.3 1.6 25.9 .3
251 9/ 8 18.7 24,3 20.3 9.8 L48.6 5.3 3.0 1.6 26.1 .3
252 9/ 9 16.6 18.2 4.3 7.3 50.9 3.4 2.3 1.7 23.9 .2
253 9/10 13.9 11.9 9.0 4.4 49.0 1.0 1.9 1.6 10.9 .2
254 9/11 18.2 23.2 19.4 9.3 47.9 4.7 3.0 1.6 24.5 .3
255 9/12 19.2 25.6 21.1 10.1 47.8 5.4 3.2 1.6 25.7 .3
256 9/13 18.9 25.7 21.1 10.0 L7.3 5.3 3.2 1.7 25.2 .3
257 9/14 19.0 25.9 21.3 9.9 b46.6 5.0 3.3 1.7 23.7 .3
258 9/15 18.5 24.9 20.5 9.5 b46.5 4.8 3.2 1.7 23.1 .3
259 9/16 15.2 17.0 12.8 5.8 L45.7 1.8 2.5 1.8 4.1 .2
260 9/17 17.4 23.8 19.5 9.0 L5.8 4.3 3.1 1.6 22.0 .3
261 9/18 11.8 9.3 7.0 3.4 L9, 2 .6 1.3 1.7 8.6 .1
262 9/19 12.2 9.8 7.1 3.0 41.9 -.0 1.9 1.4 ~-.2 .2
263 9/20 15.0 18.8 15.4 6.5 L2.3 1.9 3.0 1.6 12.4 .3
264 9/21 17.5 24.5 20.0 9.0 45.0 .2 3.2 1.7 - 21.2 .3
265 9/22 17.0 - 23.8 19.2 8.6 45.0 L4.o 3.1 1.6 20.9 .3
266 9/23 7.9 1.4 0.0 0.0 0.0 0.0 1 .3 0.0 0.0
267 ©9/24 16.6 23.0 18.5 8.3 45.0 3.7 3.0 1.5 19.8 .3
268 9/25 17.0 24.6 19.9 8.8 Ly 4 q.2 3.1 1.6 21.2 .3
269 9/26 15.7 22.6 18.1 7.9 L3.6 3.4 3.0 1.6 18.8 .3
270 9/27 16.2 23.7 18.9 8.3 Ly 1 3.9 3.0 1.6 20.4 .3
271 9/28 16.1 23.8 18.9 8.2 43.5 3.7 3.0 1.6 19.6 .3
272 9/29 7.9 2.6 0.0 0.0 0.0 0.0 .1 .3 6.0 0.0
273 9/30 8.6 4.2 1.7 .8 Ly, 2 -.0 .4 T -.3 .1

------------------------------------------------------------------------- - - . T — T " S AL S S G e = T PR A A Y S ER GR  AB AR A G

TOTALS/AVERAGES 499.9 623.0 507.4 236.5 46.6 114.9 80.3 5.4 22.6 ‘ 6.7



861

RUN {D: OR2

83/09/02.
ORE DA FOODS
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY : : SYSTEM
e e e L e L L COLLECTOR = ~smss—c-eccccecnc—--- SYSTEM
HORIZONTAL DIRECT COLLECTOR ) EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN : ) (*) COLLECTED (*) DEL IVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ . GJ GJ % GJ

274 10/ 1 15.9 2h.5 19.3 8.3 b43.3 3.5 2.9 1.4 18.4 .3
275 10/ 2 15.7 24.5 19.2 8.2 L42.5: 3.6 3.0 1.6 19.0 .3
276 10/ 3 15.5 2h. 4 19.0 8.1 L2.3 3.6 3.0 1.6 18.8 .3
277 10/ 4 15.1 24 .1 18.7 7.8 L2.0 3.4 3.0 1.6 18.3 .3
278 10/ 5 15.1 24.2 18.7 7.8 41.8 3.4 2.9 1.6 18.3 .3
279 10/ 6 6.7 2.2 .6 . 14.6 -.0 .2 .6 -.3 .0
280 - 10/ 7 11.1 15.3 10.8 4.7 43.7 .9 1.8 1.6 8.0 .2
281 10/ 8 13.67 21.2 4.4 6.4 Ly 2 2.1 2.6 1.8 14.9 .2
282 10/-9 13.0° 19.4 13.8 6.1 Ly .2 2.0 2.4 1.8 4.4 .2
283 10/10 7.0 3.0 1.1 .6 50.5 -.0 .3 .9 -.2 .0
284 10/11 4.6 1.1 .5 .2 L8.2 -.0 .2 .4 -.4b .0
285 10/12 7.5 5.2 2.5 1.0 L40.5 -.0 .3 - -.1 .0
286 10/13 13.1 20.9 4.5 6.1 L2.2 1.7 2.5 1.6 11.9. .2
287 10/14 13.6 23.5 16.1 6.6 L1.0 2.2 2.7 1.8 13.6 .2
288 10/15 12.8 22.1 4.9 6.0 40.3 10T 2.6 1.7 1.7 .2
289 10/16 13.2 23.3 15.8 6.4 L4o.6 2.2 2.6 1.7 13.6 .2
290 10/17 13.0 23.1 15.6 6.3 Lo.2 2.0 2.6 1.8 13.1 .2
291 10/18 12.9 23.0 15.4 6.2 L0.0 2.0 2.6 1.7 12.9 .2
292 10/19 12.2 21.3 4.4 5.7 -39.7 1.7 2.4 1.7 11.7 C .2
293 10/20 11.4 19.5 13.0 4.8 36.8 7 2.5 1.7 5.3 .2
294 10/21 9.9 13.9 8.1 3.4 L42.0 .2 1.5 1.9 2.4 .2
295 10/22 11.0 18.8 12.1 5.1 41.6 1.3 2.1 1.6 11.1 .2
296 10/23 9.8 16.1 10.7 3.7 34.5 .0 2.1 1.6 .2 .2
297 10/24 11.1 20.0 12.5 4.9 38.9 1.0 2.3 1.8 1.7 .2
298 10/25 11.5 21.3 14.0 5.4 38.3 1.4 2.4 1.7 9.7 .2
299 10/26 6.4 6.0 2.7 1.1 Lo.1 -.0 L4 1.2 =1 .0
300 10/27 9.5 15.3 9.2 3.6 39.4 .1 1.6 1.7 T .2
301 10/28 4.5 .9 0.0 0.0 0.0 0.0 . .2 0.0 0.0
302 10/29 10.9 . 21.0 13.1 5.0 37.8 .9 2.3 1.6 6.7 .2
303 10/30 10.5 20.0 12.6 L.7 37.5 .8 2.3 1.7 6.3 .2
304 10/31 5.0 1.7 .3 .1 32.6 ~.0 .2 .6 -.6 .0
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00?7

RUN ID: OR2

83/09/02.
ORE |IDA .FOODS
MONTHLY PERFORMANCE SUMMARY TABLE
DECEMBER
INCIDENT SOLAR ENERGY : SYSTEM
et it COLLECTOR e e e e m e —————— SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN . : (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

" DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

335 12/ 1 L.9 8.2 4.8 1.6 32.8 -.0 .8 1.0 -.2 .1
336 12/ 2 2.4 .5 0.0 0.0 0.0 0.0 .1 .1 0.0 0.0
337 - 12/ 3 2.4 L4 0.0 0.0 0.0 0.0 .1 .0 6.0 6.0
338 12/ 4L 4.2 6.4 2.5 .9 37.2 -.0 4 .6 -.2 .
339 12/ 5 2.2 .5 0.0 0.0 0.0 0.0 1 .1 0.0 0.0
340 12/ 6 2.3 b 0.0 0.0 0.0 0.0 .1 .1 0.0 0.0
341 . 12/ 7 3.8 Lh.2 2.1 .9 44.3 -.0 .3 .6 -.3 .1
342 12/ 8 3.1 .9 0.0 0.0 0.0 0.0 .1 .0 0.0 0.0
343 12/ 9 Lh.6 7.7 3.5 1.2 33.6 ~.0 .5 .7 -.2 .1
34y 12/10 5.3 11.3 5.5 2.0 36.4 -.0 .8 1.1 -.2 .1
345 12/11 4.1 5.5 2.1 T 33.2 -.0 Wb T -.3 .1
346 12/12 3.5 2.9 1.6 .3 20.8 -.0 .2 .3 -.2 .0
347 12/13 4.5 7.1 2.8 1.1 37.8 -.0 . .6 -.3 .
348 12/14 3.2 1.5 A .1 33.9 -.0 .2 .2 -.5 .0
349 12/15 4.0 4.2 - 1.8 T 36.8 -.0 .3 .4 -.3 .1
350 12/16 3.9 3.8 1.1 .3 27.1 -.0 .2 .3 -.3 .0
351 12/17 2.9 .6 0.0 0.0 0.0 0.0 A .0 0.0 0.0
352 12/18 2.9 .6 0.0 0.0 0.0 0.0 .1 -.0 0.0 0.0
353 12/19 2.0 .3 0.0 0.0 0.0 0.0 .1 -.1 0.0 0.0
354 12/20 5.0 9.4 3.8 1.3 34.6 -.0 .5 T -.2 .
355 12/21 6.2 15.3 7.3 2.4 32.8 -.0 1.1 1.2 -.2 .2
356 12/22 6.4 15.9 7.6 2.5 32.3 -.0 1.2 1.3 ~.2 .2
357 12/23 6.3 15.6 7.5 2.4 32.3 -.0 1.2 1.3 -.2 .2
358 12/24 6.1 w7 7.1 2.3 32.5 ~-.0 1.2 1.3 -.2 .2
359 12/25 5.2 10.1 y.2 1.4 32.7 -.0 T 1.0 -.2 .1
360 12/26 2.1 .3 0.0 0.0 0.0 0.0 .1 1 0.0 0.0
361 12/27 6.2 15.0 7.1 2.4 33.1 -.0 1.1 1.1 ~.2 .2
362 12/28 3.0 .8 ‘0.0 0.0 0.0 0.0 . 1 0.0 0.0
363 12/29 6.5 16.1 7.8 2.6 33.1 -.0 1.2 1.2 -.2 .2
364 12/30 6.5 16.1 7.8 2.6 32.6 -.0 1.3 1.4 -.2 .2
365 12/31 6.0 13.6 6.7 2.2 32.3 =-.0 1.2 1.2 -.2 .2



102

RUN ID: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
22 JANUARY (DAY 22)
INCIDENT SOLAR ENERGY v :
S COLLECTOR
v DIRECT COLLECTOR , EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES . ENERGY

HOUR c cJ Y KG/S c c GJ A GJ GJ GJ
1 -5.6 0.00 0.00 0.00 -5.3 -5.3 0.00 0.0 0.00 05 0.00

2 -6.7 0.00 0.00 0.00 -6.3 -6.3 0.00 0.0 0.00 oL 0.00
3 -6.7 0.00 0.00 0.00 -6.6 -6.6 0.00 0.0 0.00 03 0.00

i -5.6 0.00 0.00 0.00 -5.9 -5.9 0.00 0.0 0.00 02 0.00

5 -5.6 0.00 0.00 0.00 -5.7 -5.7 0.00 0.0 0.00 .02 0.00

6 -6.7 0.00 0.00 0.00 -6.4 -6.4 0.00 0.0 0.00 .02 0.00

7 -7.8 0.00 0.00 0.00 -7.3 -7.3 0.00 0.0 0.00 .02 0.00

8 -7.8 0.00 0.00 0.00 -7.7 -7.7 0.00 0.0 0.00 .01 0.00

9 -6.7 1.47 .93 2.92 39.8 43.7 .18 19.9 0.00 .09 03
10 -3.3 2.31 1.19 2.92 61.4 72.3 .52 43.6 - 0.00 .13 .03
1 -1.7 2.57 1.13 2.92 80.7 89.2 41 36.2 0.00 17 03
12 -.6 2.75 1.22 2.92 97.1 106.1 43 35.4 0.00 .21 03
13 0.0 2.72 1.43 2.92 119.1 131.2 .58 40.4 0.00 .25 03
14 .6 2.59 1.68 2.92 149. 4 165.4 .76 45.5 0.00 32 03
15 1.7 2.28 1.76 2.92 163.9 173.8 .u8 27.1 0.00 3y 03
16 1.7 1.28 0.00 0.00 53.6 53.6 0.00 0.0 0.00 45 6.00
17 .6 0.00 0.00 0.00 17.6 17.6 0.00 0.0 0.00 28 0.00
18 -1.1 0.00 0.00 0.00 4.9 4.9 0.00 0.0 0.00 21 0.00
19 -1.7 0.00 0.00 0.00 A b 0.00 0.0 . 0.00 16 0.00
20 -2,2 0.00 0.00 0.00 -1.4 -1.4 0.00 0.0 0.00 12 0.00
21 -3.3 0.00 0.00 0.00 -2.7 -2.7 0.00 0.0 0.00 10 0.00
22 -3.3 0.00 0.00 0.00 -3.1 -3.1 0.00 0.0 0.00 08 0.00
23. -3.3. 0.00 0.00 0.00 -3.2 -3.2 0.00 0.0 0.00 06 0.00
24 -2.2 0.00 0.00 0.00 -2.5 -2.5 0.00 0.0 0.00 05 0.00
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20t .

RUN iD: OR2

83/09/02.
ORE DA FOODS
CLEAR DAY PERFORMANCE TABLE
20 FEBRUARY (DAY 51)
INCIDENT SOLAR ENERGY
--------------------- : COLLECTOR
DIRECT COLLECTOR EFFICIENCY ! ‘
AMBLENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP . (*) RATE INLET OUTLET "COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ . KG/S c C GJ % GJ GJ GJ
1 2.6 0.00 0.00 0.00 2.5 2.5 0.00 0.0 0.00 01 0.00
2 2.8 0.00 0.00 . 0.00 2.7 2.7 0.00 0.0 0.00 01 0.00
3 2.1 0.00 0.00 0.00 2.3 2.3 0.00 0.0 0.00 01 0.00
4 1.3 0.00 0.00 0.00 1.6 1.6 0.00 0.0 0.00 01 0.00
5 .6 0.00 0.00 0.00 .9 .9 0.00 0.0 0.00 .01 0.00
6 .2 0.00 0.00 0.00 N L4 0.00 6.0 0.00 .01 0.00
7 ~-.1 0.00 0.00 0.00 1 .1 0.00 0.0 0.00 .01 0.00
8 -.6 1.00 .82 2.92 39.6 41.3 .08 9.6 0.00 .08 .03
9 1.1 2,09 1.51 2.92 61.4 72.7 54 35.8 0.00 .13 03
10 2.7 2.64 1.65 2,92 101.5 118.4 81 49.0 0.00 .22 03
M L.4 2.84 1.60 2.92 133.9 148.2 68 ha2.7 0.00 .28 03
12 5.7 2.88 1.63 2.92 159.4 173.3 67 Lo.8 0.00 .33 03
13 7.0 2.88 1.82 2.92 174.2 191.1 80 Ly, 2 .22 .37 03
14 . 8.3 2.84 . 2.07 2,92 173.7 195.3 1.03. 49.6 62 .37 03
15 8.7 2.65 2.20 2.92 173.8 193.5 .94 L2.8 59 .37 .03
16 9.0 2.11 1.94 2.92 174.4 182.9 .41 21.0 16 .36 .03
17 9.4 1.07 0.00 06.00 61.8 61.8 0.00 0.0 0.00 .46 0.00
18 T4 0.00 0.00 0.00 24.8 24.8 0.00 0.0 0.00 .30 0.00
19 5.3 0.00 0.00 0.00 11.6 11.6 0.00 0.0 0.00 .22 0.00
20 3.3 0.00 . 0.00 0.00 5.9 5.9 0.00 0.0 0.00 17 0.00
21 1.8 0.00 0.00 0.00 3.1 3.1 0.00 0.0 0.00 L4 0.00
22 .4 0.00 0.00 0.00 1.3 1.3 0.00 0.0 0.00 1 0.00
23 -1.1 0.00 0.00 . 0.00 -.3 -.3 0.00 0.0 0.00 .09 0.00
24 -1.0 0.00 0.00 0.00 -.8 -.8 0.00 0.0 0.00 .07 0.00



€0¢.

RUN ID: OR2 .

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANGE TABLE
19 MARCH (DAY 78)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT  COLLECTOR EFFICIENCY
AMB | ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET  COLLECTED (*) DELIVERED  LOSSES - ENERGY
HOUR c GJ 6 KG/S c c GJ % GJ GJ GJ
1 -1.4 0.00 0.00 0.00 -1.4 -1.4 0.00 0.0 0.00 07 0.00
2 -1.1 0.00 0.00 0.00 -1.2 -1.2 0.00 0.0 0.00 06 0.00
3 -.8 0.00 0.00 0.00 -.9 -.9 0.00 0.0 0.00 05 0.00
4 -7 0.00 0.00 0.00 -.8 -.8 0.00 0.0 0.00 .ol 0.00
5 -.6 0.00 0.00 0.00 -7 -7 0.00 0.0 0.00 .03 0.00
6 -.5 0.00 0.00 0.00 -.5 -.5 0.00 0.0 0.00 .03 0.00
7 -.5 47 0.00 0.00 -.5 -.5 0.00 0.0 .00 .02 0.00
8 -.6 1.85 1.65 2.92 65.9 74.7 42 25.4 0.00 .14 03
9 1.3 2.504 2.07 2.92 110.5 131.1 .98 u7.4 0.00 .24 03
10 3.1 2.73 2.03 2.92 161.0 182.4 1.02 50.3 0.00 .34 03
11 5.0 2.82 1.97 2.92 174.0 193.8 .94 47.8 .43 .37 .03
12 6.7 2.85 2.01 2.92 173.7 194, 1 .97 48.3 .60 .37 .03
13 8.3 2.85 2.14 2.92 173.8 196.4 1.08 50.5 .70 .37 03
14 10.0 2.81 2.32 2.92 173.5 199,3 1.23 53.0 .83 .37 03
15 10.6 2.72 2.45 2.92 173.4 201.3 1.33 54,3 .9l .37 03
16 11.1 2.53 2.43 2.92 173.8 192.9 .91 37.4 .64 .37 .03
17 1.7 1.83 1.82 2.92 174.6 180.2 .27 4.7 .05 .35 .03
18 9.1 .51 0.00 0.00 63.0 63.0 0.00 0.0 0.00 47 0.00
19 6.5 0.00 0.00 0.00 24.6 24.6 0.00 0.0 0.00. .30 0.00
20 3.9 0.00 0.00 0.00 10.5 10.5 0.00 0.0 0.00 .22 0.00
21 3.3 0.00 0.00 0.00 5.6 5.6 0.00 0.0 0.00 L7 0.00
22 2.8 "0.00 0.00 0.00 3.7 3.7 0.00 0.0 0.00 .13 0.00
23 2.2 0.00 0.00 0.00 2.7 2.7 0.00 0.0 0.00 .11 0.00
2u 2.0 0.00 0.00 0.00 2.2 2.2 0.00 0.0 0.00 .09 0.00



%02

RUN 1D: OR2

83/09/02.
ORE {DA FOODS
CLEAR DAY PERFORMANCE TABLE
30 APRIL (DAY 120)
INCIDENT SOLAR ENERGY
mm e ————- COLLECTOR
DIRECT COLLECTOR . EFFICIENCY
AMBIENT NORMAL PLANE FLOW, COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP - (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c c - GJ % GJ GJ GJ
1 .2 0.00 0.00 0.00 6 6 0.00 0.0 0.00 09 0.00
2 -.6 0.00 0.00 0.00 -.2 -.2 0.00 0.0 0.00 .07 0.00
3 -1.4 0.00 0.00 0.00 -1.0 -1.0 0.00 0.0 0.00 .06 0.00
L -2.3 0.00 0.00 0.00 -1.9 -1.9 0.00 0.0 0.00 .05 0.00
5 -3.3 0.00 0.00 0.00 -2.8 -2.8 0.00 0.0 0.00 .04 0.00
6 -1.9 .31 0.00 0.00 -2.2 -2.2 .00 0.0 0.00 .03 0.00
7 -.6 1.73 1.66 2.92 64.2 72.5 .39 23.7 0.00 13 .03
8 .6 2.47 2.40 2,92 110.3 131.5 1.01 L2 .1 0.00 2L 03
9 2.8 2.70 2.52 2.92 174.3 202.9 1.36 54.1 .08 38 03
10 5.0 2.81 2.50 2.92 173.2 201.6 1.35 54.1 98 38 03
11 7.2 2.84 2.46 2.92 173.2 201.1 1.33 54.0 96 38 03
12 7.9 2.87 2.49 2.92 173.3 201.6 1.35 54,2 97 .38 03
13 8.7 2.89 2.59 2.92 173.3 203.0 1.41 54.7 1.03 .38 03
4 9.4 2.89 2.70 2,92 173.2 204.6 1.49 55.3 1.11 .38 03
15 9.6 2.84 2.77 2.92 173.2 205.5 1.54 55.7 1.16 .38 03
16 9.8 2.73 2.72 2.92 173.1 205.2 1.53 56.4 1.16 .38 03
17 10.0 2.49 2.47 2.92 173.7 193.5 .94 38.1 .70 .37 03
18 9.6. 1.80 1.79 2.92 174.5 180.0 .26 14,5 .05 .36 .03
19 10.6 .48 0.00 0.00 63.9 63.9 0.00 0.0 0.00 .46 0.00
20 7.9 0.00 0.00 0.00 25.8 25.8 0.00 0.0 0.00 .30 0.00
21 5.9 0.00 0.00 0.00 12.3 12.3 .00 0.0 0.00 .22 0.00
22 4.6 0.00. 0.00 0.00 7.1 7.1 0.00 0.0 0.00 17 0.00
23 3.9 0.00 0.00 0.00 4.9 4.9 0.00 0.0 0.00 13 0.00
24 3.8 0.00 0.00 0.00 4.2 4.2 0.00 0.0 0.00 11 0.00



<02

RUN- ID: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
18 MAY (DAY 138)
INCIDENT SOLAR ENERGY )
--------------------- COLLEGCTOR
) DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
. TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES - ENERGY
HOUR C GJ ’ GJ KG/S c C GJ o GJ GJ GJ
1 12.8 0.00 0.00 0.00 13.2 13.2 0.00 0.0 0.00 08 0.00
2 12.2 0.00 0.00 0.00 12.5 12.5 0.00 0.0 0.00 07 .00
3 12.0 .00 0.00 0.00 12.2 12.2 0.00 0.0 0.00 06 0.00
L 11.9 0.00 0.00 0.00 12.0 12.0 0.00 0.0 0.00 05 0.00
5 1".7 0.00 0.00 0.00 11.8 11.8 0.00 0.0 0.00 o4 0.00
6 13.2 I .64 2.92 61.8 62.6 .04 5.5 0.00 .10 03
7 4.6 1.91 1.80 2.92 81.9 93.5 .55 30.7 0.00 .15 03
8 16.1 2.48 2.4, 2.92 137.5 161.3 1.13 L6.4 0.00 .27 .03
9 18.3 2.70 2.58 2.92 174.0 204.0 1.43 55.4 .54 .35 03
10 20.6 2.80 2.60 2.92 173.3 203.6 1.44 55.6 “1.09 .36 03
11 22.8 2.84 2.57 2.92 173.4 203.4 1.43 55.6 1.08 .35 03
12 24,1 2.85 2.58 2.92 173.4 203.6 1.44 55.7 1.09 35 03
13 25.4 2.86 2.66 2.92 173.4 204.7 1.49 56.1 1.14 35 03
14 26.7 2.85 2.74 2.92 173.4 205.8 1.55 56.5 1.19 .35 03
15 27.1 2.82 2.78 2.92 173.3 206.6 1.58 57.0 1.24 .35 03
16 27.4 2.72 2.72 2.92 173.3 206.4 1.58 58.1 1.24 .35 03
17 27.8 2.50 2.47 2,92 173.8 197.0 1.10 Ly,8 .87 34 03
18 26.7 1.97 1.97 2.92 174.6 184.2 L6 23.4h .27 .33 .03
19 25.5 87 0.00 0.00 72.9 72.9 0.00 0.0 - 0.00. 42 0.00
20 24 .4 0.00 0.00 0.00 39.9 39.9 0.00 0.0 0.00 .27 0.00
21 23.1 0.00 0.00 0.00 28.5 28.5 0.00 0.0 0.00 20 0.00
22 21.9 0.00 0.00 0.00 24.0 24.0 0.00 0.0 0.00 15 0.00
23 20.6 0.00 0.00 0.00 21.7 21.7 0.00 0.0 0.00 12 0.00
24 18.9 0.00 0.00 0.00 19.8 19.8 0.00 0.0 0.00 10 0.00



901t

RUN 1D: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
10 JUNE (DAY 161)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR Cc GJ GJ KG/S C c GJ % GJ GJ GJ
1 1.7 0.00 0.00 0.00 12.5 12.5 0.00 0.0 0.00 07 0.00
2 11.7 0.00 0.00 0.00 12.0 12.0 0.00 0.0 0.00 05 0.00
3 10.0 0.00 0.00 0.00 10.6 10.6 0.00 0.0 0.00 05 0.00
4 9.4 6.00 0.00 0.00 9.8 9.8 0.00 0.0 0.00 oL 0.00
5 9.4 0.00 0.00 0.00 9.5 9.5 0.00 0.0 0.00 03 0.00
6 8.3 .79 .67 2.92 50.9 52.7 09 13.1 0.00 09 .03
1 11.1 1.97 1.83 2.92 78.3 92.0 .66 35.7 0.00 15 03
8 15.0 2.48 2.43 2.92 139.7 165.2 1.21 50.0 0.00 28 03
9 17.2 2.69 2.61 2.92 173.9 204.3 1.45 55.5 .60 36 03
10 18.9 2.78 2.63 2.92 173.3 204.0 1.46 55.7 1.11 36 03
11 21.7 2.81 2.61 2.92 173.3 203.9 1.46 55.8 1.11 36 03
12 22.2 2.81 2.62 2,92 173.4 204.1 1.46 55.8 1.11 36 03
13 23.3 2.82 2.68 2.92 173.4 204.9 1.50 56.1 1.15 35 03
14 23.9 2.82 2.74 2.92 173.3 205.8 1.55 56.4 1.19 35 03
15 24.h 2.79 2.77 2.92 173.3 206.5 1.58 57.1 1.23 35 03
16 24. 4 2.69 2.69 2.92 173.3 205.7 1.55 57.5 1.21 35 03
17 25.0 2.49 2.47 2.92 173.7 198.6 1.19 Lg.2 .92 35 03
18 23.9 2.00 2,00 2.92 174.4 186.0 .55 27.5 .35 .34 .03
19 22.8 .89 0.00 0.00 71.1 71.1 0.00 0.0 0.00 .43 0.00
20 21.1 0.00 0.00" 0.00 37.1 37.1 0.00 0.0 0.00 .28 0.00
21 17.8 0.00 0.00 0.00 24.0 24.0 0.00 0.0 0.00 .21 0.00
22 15.0 0.00 0.00 0.00 17.9 17.9 0.00 0.0 0.00 16 0.00
23 .4 0.00 0.00 0.00 15.5 15.5 0.00 0.0 0.00 13 0.00
24 13.3 0.00 0.00 0.00 4.0 4.0 0.00 0.0 0.00 10 0.00



L0T

RUN (D: OR2

83/09/02.
ORE DA FOODS
CLEAR DAY PERFORMANCE TABLE
1 JULY {DAY 182)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DEL{VERED LOSSES - ENERGY
HOUR c GJ ’ GJ KG/S C c GJ % GJ GJ GJ
1 17.1 0.00 0.00 0.00 18.5 18.5 0.00 0.0 0.00 08 0.00
2 15.1 0.00 0.00 0.00 16.2 16.2 0.00 0.0 0.00 07 0.00
3 13.6 0.00 0.00 0.00 4.4 .4 0.00 0.0 0.00 06 0.00
L 12.5 0.00 0.00 0.00 13.1 13.1 0.00 0.0 0.00 05 0.00
5 11.9 0.00 0.00 0.00 12.3 12.3 0.00 0.0 0.00 .04 0.00
6 11.6 68 .57 2.92 58.2 59.4 .06 10.5 0.00 .10 03
7 15.0 1.92 1.78 2,92 83.4 96.7 .64 35.6 0.00 .15 03
8 17.2 2.48 2.43 2.92 T44.1 169.5 1.21 50.0 0.00 .28 03
9 20.0 2.68 2.60 2.92 173.9 204.3 1.45 55.7 .66 .35 03
10 22.8 2.77 2.62 2.92 173.4 204.1 1.47 55.9 1.12 .35 03
11 25.6 2.80 2.61 2.92 173.4 204.1 1.46 56.0 1.12 .35 03
12 26.7 2.81 2.62 2.92 173.4 204.3 1.47 56.1 1.13 .35 03
13 27.8 2.83 2.69 2.92 173.4 205.2 1.51 56.4 1.17 .35 03
4 28.9 2.82 2.75 2.92 173.4 206.1 1.56 56.7 1.21 .35 .03
15 29.3 2.79 2,77 2.92 173.4 206.7 1.59 57.4 1.25 .35 03
16 29.6 2.70 2.70 2.92 173.3 206.0 1.56 57.8 1.23 .34 03
17 30.0 2.50 2.48 2.92 173.7 199.1 1.21 L48.6 .95 .34 03
18 29.6 1.99 1.99 2,92 174.5 186.2 .56 28.0 .37 .33 03
19 29.3 80 0.00 0.00 75.5 75.5 0.00 0.0 0.00, 42 0.00
20 28.9 0.00 0.00 0.00 43.8 L43.8 0.00 0.0 0.00 27 0.00
21 26.1 .00 0.00 0.00 31.8 31.8 0.00 0.0 0.00 20 0.00
22 23.4 0.00 0.00 .00 26.1 26.1 0.00 0.0 0.00 16 0.00
23 20.6 0.00 0.00 0.00 22.4 22.4 0.00 0.0 0.00 13 0.00
2h 18.7 0.00 0.00 0.00 19.9 19.9 0.00 0.0 0.00 11 0.00
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80¢

RUN ID: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
3 AUGUST (DAY 215)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
: DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP ) (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY

HOUR C GJ GJ KG/S c c GJ % GJ GJ GJ

1 18.9 0.00 0.00 0.00 19.1 19.1 0.00 0.0 0.00 .08 0.00

2 22.2 0.00 0.00 0.00 21.2 21.2 0.00 0.0 0.00 .06 0.00

3 21.7 0.00 0.00 0.00 21.5 21.5 0.00 0.0 0.00 .05 0.00

L 20.6 0.00 06.00 0.00 20.9 20.9 0.00 0.0 0.00 .04 0.00

5 17.8 0.00 0.00 0.00 18.8 18.8 0.00 0.0 0.00 .04 0.00

6 17.8 .13 0.00 0.00 18.1 18.1 0.00 0.0 0.00 .03 0.00

7 19.4 1.58 1.50 2.92 81.8 90.3 Y 27.1 0.00 13 .03

8 22.8 2.34 2.29 2.92 129.1 150.6 1.03 44.8 0.00 24 03

9 25.0 2.63 2.49 2.92 174.3 203.2 1.38 55.5 .38 34 03
10 27.2 2.75 2.51 2.92 173.5 202.7 1.39 55.6 1.05 35 03
11 27.8 2.80 2.49 2.92 173.5 202.5 1.38 55.5 1.05 34 03
12 28.9 2.77 2.47 2,92 173.6 202.3 1.37 55.5 1.04 34 03
13 30.0 2.78 2.54 2.92 173.6 203.4 1.42 55.9 1.08 34 03
14 30.6 2.80 2.66 2.92 173.6 205.0 1.50 56.5 1.15 34 03
15 31.7 . 2.75 2.70 2.92 173.5 205.7 1.54 56.9 1.20 .34 .03
16 31.7 2.63 2.63 2.92 173.4 205.3 1.52 57.7 1.19 .34 .03
17 31.7 2.35 2.33 2.92 174.0 194.5 .98 42.1 .76 .33 .03
18 31.7 1.60 1.60 2,92 174.8 181.0 .29 18.4 .12 .32 .03
19 31.1 .18 0.00 0.00 78.1 78.1 0.00 0.0 0.00 .41 0.00
20 29.4 0.00 0.00 0.00 L5.0 L5.0 0.00 0.0 0.00 .26 0.00
21 25.6 0.00 0.00 0.00 31.8 31.8 0.00 0.0 0.00 .20 0.00
22 22.2 0.00 0.00 0.00 25.3 25.3 0.00 0.0 0.00 16 0.00
23 21.7 0.00 0.00 0.00 22.8 22.8 0.00 0.0 0.00 12 0.00
2L 20.0 0.00 0.00 0.00 20.9 20.9 0.00 0.0 0.00 10 0.00
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RUN 1D: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
1 SEPTEMBER (DAY 244)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DYRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED {(*) DELIVERED LOSSES - ENERGY
HOUR c GJ GJ KG/S C C GJ % GJ GJ GJ
1 15.7 0.00 0.00 .00 16.4 16.4 0.00 0.0 0.00 .07 0.00
2 15.0 0.00 0.00 0.00 15.4 15.4 0.00 0.0 0.00 .06 0.00
3 14.6 0.00 G.00 0.00 4.9 4.9 0.00 0.0 0.00 .05 0.00
4 4.7 0.00 0.00 0.00 4.8 4.8 0.00 0.0 0.00 .04 0.00
5 15.2 0.00 0.00 0.00 15.1 15.1 0.00 0.0 0.00 03 0.00
6 16.0 0.00 0.00 0.00 15.7 15.7 0.00 0.0 0.00 03 0.00
7 16.9 .94 .92 2.92 66.1 68.5 .11 12.1 0.00 .10 03
8 17.8 2.06 1.94 2.92 L. 4 109.0 .70 36.0 0.00 7 03
9 20.9 2.56 2.27 2.92 156.5 182.7 1.25 55.0 0.00 .30 03
10 24.1 2.72 2.27 2,92 173.9 199.6 1.22 53.9 .66 .34 03
11 27.2 2.80 2.24 2.92 173.8 198.9 1.20 53.5 .87 .34 03
12 28.9 2.82 2.27 2.92 173.8 199.4 1.22 53.8 .88 .34 03
13 30.5 2.82 2.36 2.92 173.8 200.9 1.29 54.8 .95 .34 03
h 32.2 2.79 2.49 2.92 173.7 202.9 1.39 55.8 1.04 .34 03
15 32.4 2.71 2.57 2.92 173.6 204.0 1.45 56.3 1.1 .34 03
16 32.6 2.54 2.5 2.92 173.8 199.8 1.24 49.5 .96 33 03
17 32.8 2.03 2.03 2.92 174.5 187.1 .60 29.6 41 32 .03
18 30.9 .92 0.00 0.00 76.7 76.7 0.00 6.0 0.00 41 0.00
19 29.1 0.00 0.00 0.00 L4y, 3 4y, 3 0.00 0.0 0.00 27 0.00
20 27.2 0.00 0.00 0.00 32.7 32.7 0.00 0.0 0.00 20 0.00
21 25.2 .0.00 0.00 0.00 27.6 27.6 0.00 0.0 0.00 15 0.00
22 23.1 0.00 0.00 0.00 24.5 24.5 0.00 0.0 0.00 13 0.00
23 21.1 0.00 0.00 06.00 22.2 22.2 0.00 0.0 0.00 10 0.00
2L 20.9 0.00 0.00 6.00 21.3 21.3 0.00 0.0 0.00 .08 0.00
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RUN ID: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
1 OCTOBER (DAY 274)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMB | ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (#*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c C GJ % GJ GJ GJ
1 10.9 0.00 0.00 0.00 10.6 "10.6 0.00 0.0 0.00 01 0.00
2 10.8 0.00 0.00 0.00 10.7 10.7 0.00 0.0 0.00 01 0.00
3 10.5 0.00 0.00 0.00 10.6 10.6 0.00 0.0 0.00 01 0.00
4 10.0 G.00 0.00 0.00 10.2 10.2 0.00 0.0 0.00 01 0.00
5 9.4 0.00 0.00 0.00 9.7 9.7 0.00 0.0 0.00 01 0.00
6 8.5 .00 0.00 .00 8.9 8.9 0.00 0.0 0.00 01 0.00
7 8.3 .00 0.00 0.00 8.5 8.5 0.00 0.0 0.00 .01 0.00
8 11.1 1.49 1.30 2.92 42.4 L48.9 .31 24.0 0.00 .07 03
9 16.1 2.37 1.87 2,92 86.0 104.3 .87 L46. 4 0.00 .16 03
10 17.2 2.7 1.93 2,92 138.7 159.6 1.00 51.7 0.00 .27 03
11 18.9 2.81 1.86 2,92 174.6 192.9 87 46.8 .09 .34 03
12 20.6 2.85 1.89 2.92 174.0 192.8 90 L7.3 55 35 03
13 21.7 2.84 2.04 2.92 173.9 195.4 1.02 50.1 66 35 03
1 23.3 2.81 2.24 2,92 173.8 198.7 1.19 53.1 81 .35 03
15 24.4h 2.71 2.39 2.92 173.6 200.7 1.29 54.0 .93 .35 03
16 25.0 2.35 2.23 2.92 174.2 190.0 .75 33.7 .53 .34 03
17 23.9 1.53 1.52 2,92 171.4 174.4 1 9.4 0.00 .32 .03
18 22.2 .01 0.00 0.00 70.4 70.4 0.00 0.0 0.00 42 0.00
19 18.9 0.00 0.00 0.00 35.4 35.4 0.00 0.0 0.00 .27 0.00
20 18.9 0.00 0.00 0.00 24,2 24.2 0.00 0.0 0.00 .19 0.00
21 15.0 0.00 0.00 0.00 17.9 17.9 0.00 0.0 0.00 .16 0.00
22 12.2 0.00 0.00 0.00 4.0 14.0 0.00 0.0 0.00 13 0.00
23 12.2 0.00 0.00 0.00 12.8 12.8 0.00 0.0 0.00 10 0.00
2L : 1.7 0.00 0.00 0.00 12.0 12.0 0.00 0.0 0.00 08 0.00
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RUN ID: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
2 NOVEMBER (DAY 306)
INCIDENT SOLAR ENERGY
--------------------- . COLLECTOR
DIRECT COLLECTOR ‘ EFFICIENCY
AMBI ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LLOSSES ENERGY
HOUR C GJ : GJ KG/S c c GJ % GJ GJ GJ
1 6.7 0.00 0.00 0.00 7.0 7.0 0.00 0.0 0.00 .06 0.00
2 5.6 0.00 0.00 0.00 6.0 6.0 0.00 0.0 0.00 .05 0.00
3 6.1 0.00 0.00 0.00 6.1 6.1 0.00 0.0 .00 .04 0.00
4 6.1 0.00 0.00 0.00 6.1 6.1 0.00 0.0 0.00 .03 0.00
5 6.1 0.00 0.00 0.00 6.1 6.1 0.00 0.0 0.00 .03 0.00
6 6.1 0.00 0.00 0.00 6.1 6.1 0.00 0.0 0.00 .02 0.00
7 5.6 0.00 .00 0.00 5.8 5.8 0.00 0.0 0.00 .02 0.00
8 6.1 .34 0.00 0.00 6.0 6.0 0.00 0.0 0.00 .02 0.00
9 7.8 1.88 1.27 2,92 65.6 73.1 .36 28.3 0.00 12. .03
10 10.6 2.49 1.42 2.92 94,7 108.6 66 L46.7 ©0.00 19 03
1 13.3 2.79 1.40 2.92 120.9 132.6 56 40.0 0.00 .24 03
12 15.0 2.88 1.46 2,92 42,4 154.2 56 38.5 0.00 .28 03
13 16.1 2.87 1.67 2,92 168.0 182.7 70 42.0 0.00 .33 03
14 17.2 2.75 1.90 2.92 174.1 193.2 .91 b47.9 Ll .35 03
15 17.2 2.45 1.97 2.92 1741 189.0 .71 36.0 .40 .35 .03
16 17.8 1.82 1.63 2.92 173.9 178.6 .22 13.5 0.00 .34 .03
17 17.2 .32 0.00 0.00 68.1 68.1 0.00 0.0 06.00 iy 0.00
18 15.0 0.00 0.00 0.00 32.0 32.0 0.00 0.0 0.00 .28 0.00
19 8.9 0.00 0.00 0.00 16.3 16.3 0.00 0.0 - 0.00 .22 0.00
20 6.7 0.00 0.00 0.00 9.8 9.8 0.00 0.0 0.00 7 0.00
21 8.3 0.00 0.00 0.00 8.8 8.8 0.00 0.0 0.00 .13 6.00
22 6.7 0.00 0.00 .00 7.4 7.4 0.00 0.0 0.00 .11 0.00
23 7.8 0.00 0.00 0.00 1.7 7.7 0.00 0.0 0.00 .08 0.00
2h 5.6 0.00 0.00 0.00 6.3 6.3 0.00 0.0 0.00 .07 0.00
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RUN ID: OR2

83/09/02.
ORE IDA FOODS
CLEAR DAY PERFORMANCE TABLE
30 DECEMBER (DAY 364)
INCIDENT SOLAR ENERGY ‘
--------------------- : COLLECTOR
DIRECT COLLECTOR : EFFICIENCY
AMB I ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) . RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY

HOUR c cJ GJ KG/S C c GJ % GJ GJ GJ

1 -4.4 0.00 0.00 0.00 -4.3 -4,3 0.00 0.0 0.00 .0y 0.00

2 -5.0 0.00 0.00 0.00 -4.8 -4.8 0.00 0.0 0.00 .03 0.00

3 -5.0 0.00 0.00 0.00 -4.9 -4.9 0.00 0.0 0.00 .03: 0.00

4 -5.0 0.00 0.00 0.00 -5.0 -5.0 0.00 0.0 0.00 .02 0.00

5 -5.6 0.00 0.00 0.00 -5.4 -5.4 0.00 0.0 0.00 .02 0.00

6 -5.6 0.00 0.00 0.00 -5.5 -5.5 0.00 0.0 0.00 .02 0.00

7 -6.1 0.00 0.00 0.00 -5.9 -5.9 0.00 0.0 0.00 .02 0.00

8 -5.6 0.00 0.00 0.00 -5.7 -5.7 0.00 0.0 0.00 .01 0.00

9 -3.3 1.02 .61 2.92 33.8 35.3 .07 11.8 0.00 .07 .03
10 -3.3 2.08 .99 2.92 - 47.1 54,9 37 37.3 0.00 J11 .03
11 0.0 2.46 .95 2.92 62.2 68.9 32 33.6 0.00 .13 03
12 .6 2.61 1.02 2.92 75.3 82.3 34 32.7 0.00 .16 03
13 1.7 2.57 1.25 2.92 94.7 105.0 49 39.3 0.00 .20 .03
14 3.3 2.42 1.49 2.92 120. 4 133.5 .62 u1.7 0.00 .25 .03
15 3.9 2.01 1.50 2.92 130.3 137.4 .34 22.6 0.00 .27 .03
16 2.8 .93 0.00 0.00 43.14 43.4 0.00 1 0.0 0.00 .36 0.00
17 0.0 0.00 0.00 0.00 13.9 13.9 0.00 0.0 0.00 .23 0.00
18 -1.7 0.00 0.00 0.00 3.3 3.3 0.00 0.0 0.00 7 0.00
19 -3.3 - 0.00 0.00 0.00 -1.2 -1.2 0.00 0.0 0.00 13 0.00
20 -3.3 0.00 0.00 0.00 -2.6 -2.6 0.00 0.0 0.00 .10 0.00
21 -2.8 0.00 0.00 0.00 -2.7 -2.7 0.00 0.0 0.00 .08 0.00
22 -3.3 0.00 0.00 0.00 -3.1 -3.1 0.00 0.0 0.00 .07 0.00
23 -2.8 0.00 0.00 0.00 -2.9 -2.9 0.00 0.0 0.00 .05 0.00
2y © -2.8 0.00 0.00 0.00 -2.8 -2.8 0.00 0.0 0.00 .04 0.00
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RUN ID: su2

83/09/02.
SOUTHERN UNION
ANNUAL PERFORMANCE SUMMARY TABLE
INCIDENT SOLAR ENERGY SYSTEM
-------------- et ——— COLLECTOR Tt T C e SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE ~ NORMAL PLANE ENERGY ~ BASED ON ENERGY  OPERATING OPERATING BASED ON  PARASITIC
(*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
MONTH GJ GJ GJ GJ % GJ GJ GJ % GJ
JANUARY 349.1 604.5 u95.7 217.8 u4.0 156.8 31.8 28.2 31.6 12.3
FEBRUARY u11.6 '597.9 470.8 204.5 43.4 148.2 31.3 24.8 31.5 12.6
MARCH 604.7 706.0 526.3 226.8 u3.1 164.5 35.3 26.7 31.3 14.3
APRIL 708.1 765.4 536.4  229.7 u2.8 166.3 35.8 27.4 31.0 14.6
MAY 807.4 814.3 585.5 249.0 42.5 181.1 41,1 26.3 30.9 17.6
JUNE 825.2 833.3 624.8 269.2 u3.1 200.7 43.0 25.3 32.1 18.1
JuLY 821.1 838.9 635.4 277.8 u3.7 208.3 43.1 26.0 32.8 18.4
AUGUST 724.0 758.8 563.4 246.5 43.8 180.7 38.0 27.6 32.1 16.2
SEPTEMBER 613.0 690.9 526.1 227.5 43.2 165.9 35.8 25.6 31.5 15.0
OCTOBER u87.7 667.6 524.2 231.0 uy, 1 171.1 34.2 25.5 32.6 4.1
NOVEMBER 370.0 608.9 497.3 219.4 4y .1 158.8 32.6 27.9 31.9 13.0
DECEMBER 312.4 558.2 469.8 203.3 43.3 143.5 30.7 29.0 30.5 11.8
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RUN ID: su2

83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
JANUARY
INCIDENT SOLAR ENERGY SYSTEM
------------- ——mmme—m—mm e COLLECTOR mmmmmmmmeccaecieaua- SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ: GJ GJ % cJ GJ GJ % GJ
1 1/ 1 1.7 23.3 19.8 8.8 uy. 6 5.9 1.2 .9 30.0 .5
2 17 2 11.5 22.8 19.5 8.5 43.5 6.3 1.2 1.0 32.2. .5
3 1/ 3 11.3 22.2 18.9 8.2 43.3 6.0 1.2 .9 31.9 .5
m 1/ 4 2.8 .2 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
.5 1/ 5 © 3.4 i 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
6 1/ 6 12.1 24.3 20.3 8.9 44.0 6.4 1.2 .9 31.5 .5
7. 1/ 7 12.3 24.6 20.5 9.0 ul .1 6.8 1.3 1.0 33.3 .5
8 1/ 8 12.0 23.4 19.8 8.7 44.0 6.6 1.2 .9 33.0 .5
9 17 9 11.6 20.9 17.3 7.8 44,9 5.6 1.0 1.1 32.4 b
10 1/10 12.5 25.1 20.6 9.2 uy,7 7.0 1.2 1.0 33.8 .5
11 1711 11.7 21.7 18.6 8.2 44,0 6.1 1.2 .9 32.6 .5
12 1/12 12.4 2y.2 20.2 9.0 ub .6 6.8 1.2 .9 33.8 .5
13 1713 9.9 14.6 10.3 4.6 4l 6 3.0 .6 1.0 29.2 .2
14 1/14 12.8 25.4 20.7 9.3 44,9 7.0 1.2 1.0 33.8 .5
15 1/15 13.0 25.7 20.8 9.4 u5.1 7.1 1.2 1.1 34.0 .5
16 1/16 11.4 20.9 17.7 7.6 43.3 5.5 1.2\ .9 31.3 .5
17 1717 11.1 19.2 15.8 6.7 42.2 4.5 1.2 .9 28.7 .5
18 1718 8.4 7.9 5.1 2.1 40.9 .2 U 1.5 4.4 .2
19 S 1719 4.7 .9 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
20 1720 10.6 16.5 13.2 5.5 41,2 3.0 1.0 1.2 22.6 4
21 1721 12.2 20.4 16.9 7.6 uy, 7 5.5 1.1 1.0 32.6 N
22 1722 13.0 23.7 19.7 8.7 44.3 6.5 1.3 .9 33.1 .5
23 1/23 10.5 4.7 10.9 4.6 42,0 2.6 .8 1.2 24.0 .3
24 1724 12.3 19.4 - 16.9 7.5 ny. i 5.5 1.1 .9 32,2 .5
25 1/25 13.9 26.0 21.2 9.4 44,5 7.2 1.3 .9 33.9 .5
26 1/26 9.8 11.6 9.1 3.4 36.9 1.6 .9 1.0 17.6 4
27 1727 13.5 23.7 20.0 8.8 43.8 6.5 1.3 .9 32.8 .5
28 1/28 14,1 26.0- 20.9 9.2 43.9 6.9 1.3 .9 33.1 .5
29 1/29 4.1 25.1 20.6 9.1 uy, 2 6.9 1.3 .9 33.4 .5
30 1/30 13.6 22.7 18.8 8.5 us5.4 6.4 1.2 .9 34,1 .5
31 1/31 14.9 26.7 21.5 9.6 uh.5 7.3 1.3 .9 34.1 .5
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L2

RUN ID: Su2

83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
FEBRUARY .
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR smemememm-m-------o- SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON-  EFFICIENCY
SURFACE ~ NORMAL  PLANE ENERGY ~ BASED ON ENERGY  OPERATING OPERATING BASED ON  PARASITIC
JULIAN (*) COLLECTED (*)  DELIVERED  LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ A GJ GJ GJ A GJ

32 2/ 1 4.5 25.8 20.8 9.2 44,5 7.1 1.3 9 33.9 .5
33 2/ 2 1.5 14.5 12.4 k.9 39.8 3.0 1.1 9 23.9 .5
34 2/ 3 14.8 26.0 20.9 9.3 ub.3 7.0 1.3 9 33.1 .5
35 2/ b 15.4 26.9 21.5 9.6 4.6 7.3 1.3 9 34.1 .5
36 2/ 5 15.1 25.7 20.8 9.3 44,6 7.0 1.3 .9 33.8 .5
37 2/ 6 15.3 26.4 21.0 9.2 43.7 6.9 1.3 1.0 32.9 .5
38 2/ 17 7.6 2.7 .5 1 27.8 -.0 .1 .6 -.4 1
39 2/ 8 16.0 27.3 21.6 9.6 i 6.8 1.3 .9 31.7 .5
40 2/ 9 10.6 10.5 6.6 2.2 33.7 .6 .7 1.2 9.0 .3
41 2/10 16.3 27.3 21.5 9.8 45.3 7.2 1.3 .9 33.7 .5
42 2/11 4.1 20.2 16.0 7.1 uby.3 5.1 1.0 1.0 32.0 b
43 2/12 16.6 27.7 21.7 9.7 ub.5 7.4 1.3 1.0 33.9 .5
4l 2/13 16.3 26.7 21.1 9.4 446 7.2 1.3 .9 34.0 .5
45 2/14 13.9 18.5 15.0 6.6 44,0 4.6 1.1 9 30.7 .5
46 2/15 15.6 24.3 18.9 8.3 43.8 6.1 1.3 9 32.4 .5
47 2/16 16.6 26.8 21.7 9.3 4,2 7.0 1.3 .9 33.14 .5
48 2/17 17.3 27.7 22.3 9.7 43.4 7.4 1.5 .9 33.0 .6
49 2/18 17.4 27.9 22.3 9.7 43.6 7.4 1.4 .9 33.0 .6
50 2/19 1.2 17.7 4.4 5.8 40.6 3.8 1.2 .9 26. 1 .5
51 2/20 5.0 .3 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
52 2/21 12.8 4.8 11.5 4.8 41.5 2.9 .8 .8 24.9 .3
53 2/22 17.6 27.2 21.7 9.3 uh.1 7.0 1.3 .9 33.3 .5
54 2/23 17.8 26.8 21.5 9.3 43.4 7.1 1.0 .9 32.8 .6
55 2/24 17.8 26.7 20.6 8.9 43.2 6.6 1.3 1.0 31.9 .5
56 2/25 14.5 15.3 12.6 5.3 422 3.4 1.0 .9 27.0 b
57 2/26 11.5 7.4 4.4 1.5 35.1 .2 .5 9 3.5 .2
58 2/27 16.2 20.4 16.5 7.0 42.6 5.0 1.2 9 30.2 .5
59 2/28 19.4 28.5 22.14 9.7 43.2 7.3 1.5 9 32.7 .6



87¢

: o RUN 1D: su2
: , ) 83/09/02.

SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE

MARCH
INCIDENT SOLAR ENERGY SYSTEM
---------------- e ——————— COLLECTOR e bttt b SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ . GJ GJ % GJ

60 3/ 1 7.6 1.2 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
61 3/ 2 16.0 18.4 4.9 6.5 43.8 b.y 1.0 .9 29.4 .
62 3/ 3 15.7 17.6 13.2 5.4 L40.9 3.4 1.0 .9 25.6 .
63 3/ 4 19.4 26.4 20.4 8.8 43.1 6.5 1.3 .9 32.0 .5
64 3/ 5 14.3 13.4 9.7 L.1 Li.9 2.4 .7 1.0 24.3 .3
65 3/ 6 15.4 4.2 11.9 5.1 L3.2 3.4 .9 .9 28.2 .3
66 - 3/ 7 20.8 28.6 22.1 9.5 43.1 7.2 1.4 .9 32.4 .6
67 3/ 8 19.4 23.7 18.8 8.5 L45.4 6.4 1.2 .9 34.2 .5
68 3/ 9 19.5 25.5 19.4 8.6 Ly.2 6.4 1.3 .9 33.1 .5
69 3/10 20.5 27.4 21.1 9.2 L43.5 6.9 1.4 .9 32.9 .6
70 3/11 21.3 28.6 21.2 g.2 L3.7 6.9 1.3 1.0 32.7 .5
71 3/12 16.7 15.5 13.4 5.9 L4.3 4.1 .9 .9 30.8 .3
72 3/13 10.3 2.1 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
73 3/14 22.1 29.4 22.1 9.6 Lb3.5 7.1 1.4 .8 32.3 .6
74 3/15 22.0 29.6 22.0 9.3 42.5 7.0 1.5 .9 31.9 .6
75 3/16 16.8 16.6 11.9 5.0 L1.8 3.2 8N 1.0 27.0 .3
76 3/17 20.5 25.2 18.4 7.8 L2.3 5.5 1.3 .9 30.0 .5
77 3/18 22.9 30.2 22.3 9.6 43.1 7.2 1.5 .9 32.5 .6
78 3/19 23.0 30.3 22.3 9.6 L3.2 7.2 1.4 .9 32.5 .6
79 3/20 23,2 30.4 22.3 9.7 43.5 7.3 1.4 .9 32.9 .6
80 3/21 23.4 30.5 22.4 9.7 43.5 7.4 1.4 .9 32.9 .6
81 3/22 23.2 29.5 22.0 9.6 L3.7 7.3 1.4 .9 33.2 .6
82 3/23 12.8 5.8 2.7 .9 34.9 -.0 .3 1.0 -.3 .2
83 3/24 16.4 12.6 9.1 3.3 36.3 1.2 .9 .9 12.8 .5
84 3/25 18.5 17.6 13.0 5.2 39.7 3.2 1.1 .8 24.6 .5
85 3/26 23.4 27.9 21.6 ~9.5 Lh .1 7.3 1.4 .9 33.6 .5
86 3/27 22,7 28.1 20.1 8.5 L2.5 6.3 1.4 .9 31.2 .6
87 3/28 23.9 29.4 22.1 9.7 L3.8 7.4 1.4 .9 33.5 .6
88 3/29 2L.7 31.2 22.6 9.8 L3.4 7.5 1.4 .9 33.1 .6
89 3/30 24,6 30.3 22.4 9.8 43.8 7.5 1.4 .9 33.4 .6
90 3/31 23.6 28.6 21.2 9.2 Lb3. 4 6.9 1.4 .9 32.8 .6



6CC

RUN ID: Ssu2

83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
APRIL
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e —— SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

91 b/ 1 25.0 30.7 22,3 9.7 L43.8 7.4 1.4 .9 33.3 .6
92 Ly 2 19.9 21.9 13.5 5.2 38.3 2.8 1.1 1.4 20.7 .5
93 L/ 3 24,1 29.4 20.5 8.5 41.5 6.1 1.4 .9 29.8. .6
94 L/ 4 24.6 29.0 20.7 9.1 Ly.o 6.8 1.3 1.0 33.0 .5
95 47/ 5 25.8 31.6 22.6 9.8 43. 4 7.4 1.4 .9 33.0 .6
96 L/ 6 25.9 31.8 22.6 9.8 43.3 7.4 1.5 .9 32.8 .6
97 Ly 7 26.1 31.9 22.7 9.8 43.1 7.4 1.5 .9 32.6 .6
98 b/ 8 25.4 28.9 21.5 9.6 Ly 8 7.3 1.3 1.0 34.3 .5
99 b/ 9 26.4 32,0 22.8 9.7 y42.4 7.2 1.5 .9 31.8 .6
100 4710 22.5 24,6 17.0 6.7 39.3 L.h 1.4 .9 25.9 .6
101 L/11 26.6 32.1 22.8 10.0 L3.7 7.6 1.4 .9 33.1 .6
102 b/12 26.8 32.2 22.9 10.0 43.8 7.6 1.4 .9 33.4 .6
103 L/13 21.7 23.1 4.8 5.6 37.8 3.4 1.3 .9 22.8 .6
104 /14 26.8 32.1 22.8 9.9 b43.5 7.5 1.5 .9 33.0 .6
105 4715 16.9 15.0 8.9 3.5 39.3 1.8 T 1.1 19.7 .3
106 b/16 24.6 26.8 20.3 9.0 L. 4 6.8 1.3 1.0 33.3 .5
107 L/17 12.8 2.8 0.0 0.0 6.0 0.0 0.0 .3 0.0 0.0
108 L/18 17.1 14.0 9.5 b.1 L3.4h 2.2 .6 1.1 23.3 .3
109 Lb/19 4.9 7.7 3.0 .9 30.3 ~-.0 .3 .8 =-.2 .2
110 L/20 14.6 5.8 2.0 .8 b41.3 -.0 .2 .8 -.3 .2
111 Ls21 2h.5 25.0 18.6 7.9 L2,2 5.3 1.3 .8 28.5 .6
112 hs22 27.8 32.7 23.1 10.2 43.9 7.7 1.4 1.0 33.4 .6
113 L/23 27.7 32.5 231 10.1 43.7 7.6 1.5 1.0 33.1 .6
114 /2y 24 .1 24.5 17.8 7.5 42.1 5.2 1.3 1.0 29.3 .5
115 L/25 28.2 33.0 23.7 10.3 b3.6 8.0 1.5 .8 33.5 .6
116 L/26 28.3 33.1 23.8 "10.4 " 43.7 8.0 1.5 .8 33.8 .6
117 /27 27.9 31.0 23.0 10.2 Ly 6 8.0 1.4 .9 34.6 .6
118 L/28 27.7 31.9 22.8 10.0 43.9 7.6 1.4 1.0 33.3 .6
119 L/29 25.0 26.5 19.1 7.7 - 40.6 5.5 1.4 .8 28.7 .6
120 L/30 18.3 12.0 8.4 3.7 44.3 2.2 .6 - 1.0 26.7 .2
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RUN ID: su2

- 83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
MAY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e Ll ke SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ . GJ- GJ % GJ
121 5/ 1 28.7 32.8 23.6 10.1 L2.7. 7.6 1.5 9 32.1 .6
122 5/ 2 22.9 21.5 15.1 5.6 36.7 3.4 1.4 8 22,2 .6
123 5/ 3 28.7 32.7 23.6 10.2 43.1 1.7 1.5 8 32.8 .6
124 5/ k4 27.8 31.5 22.8 9.8 L2.8 7.4 1.5 8 32.3 .6
125 5/ 5 15.2 6.5 1.5 . 24.1 -.0 .2 6 -.h .2
126 5/ 6 26.0 27.4 20.4 8.8 h3.2 6.2 1.4 8 30.6 .6
127 . 5/ 7 28.9 32.4 23.6 10.3 L43.7 7.9 1.5 8 33.6 .6
128 5/ 8 28.3 30.9 23.0 10.1 L3.9 7.8 1.5 8 33.8 .6
129 5/ 9 26.7 29.0 21.3 9.2 43.1 6.8 1.5 8 32.2 .6
130 5/10 27.0 28.1 21.3 ‘9.5 Lu .7 7.3 1.4 8 34.4 .6
131 5/11 22.3 19.3 13.8 5.2 37.8 3.1 1.3 8 22.4 .6
132 5/12 29.6 33.1 24.0 10.5 43.9 8.1 1.5 8 33.9 .6
133 5/13 27.7 29.7 21.9 9.6 43.6 7.3 1.5 8 33.2 .6
134 5/14 26.1 26.4 19.7 8.4 h2. 4 6.1 1.4 9 31.0 .6
135 5/15 29.8 33.2 24 .1 10.4 43.0 7.9 1.6 .9 32.8 .6
136 5/16 29.9 33.3 24.1 10.5 3.7 8.1 1.5 .9 33.7 .6
137 5/17 26.2 27.4 19.7 8.2 41.6 5.9 1.5 .8 29.9 .6
138 5/18 20.9 15.5 10.1 L. L40.5 2.2 .9 1.1 21.4 .4
139 5/19 16.0 6.0 1.8 .6 32.0 ~.0 .2 .7 =.3 .2
140 5/20 22.1 18.7 13.1 h.7 35.8 2.3 1.3 .8 17.7 .6
141 5/21 30.1 33.4 24.3 10.5 L43.2 8.0 1.6 9 33.0 .6
142 5/22 30.2 33.5 24.3 10.7 43.8 8.2 1.5 8 33.9 .6
143 5/23 30.1 33.4 24.3 10.8 uh.3 8.4 1.5 8 34.5 .6
uh 5/24 29.5 32.4 23.7 10.5 L4.0 8.1 1.5 8 34.1 .6
145 5/25 23.6 20.8 15.6 6.1 - 39.3 4.0 1.4 8 25.7 .6
146 5/26 27.4 28.2 21.1 9.0 L42.8 6.7 1.5 .8 31.7 .6
147 5/27 29.0 31.3 23.3 10.1 b3, 4 1.7 1.5 .8 33.1 .6
148 5/28 20.2 14.9 9.0 3.1 34y .9 1.0 1.2 10.1 .5
149 5/29 28.9 30.0 22.7 10.1 Ly, 5 7.8 1.4 .8 34.3 .6
150 5/30 17.4 7.8 3.5 1.3 38.0 -.0 b 1.1 -.2 .2
151 5/31 30.1 33.3 24.9 10.7 L2.9 8.1 1.7 .7 32.7 T
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RUN ID: su2

83/09/02,
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
JUNE
INCIDENT SOLAR ENERGY SYSTEM
mm e e e ——————— COLLECTOR ~  =meme=mc;ccceec—maa- SYSTEM
HORIZONTAL  DIRECT  COLLECTOR . EFFICIENCY NON- EFFICIENCY
SURFACE  'NORMAL PLANE ENERGY  BASED ON ENERGY  OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

152 6/ 1 18.2 9.7 7.4 2.8 38.3 1.2 .7 1.0 15.8 .3
153 6/ 2 28.4 29.9 22.2 9.6 43,1 7.2 1.5 .8 32.4 .6
154 6/ 3 30.5 33.5 25.1 10.8 43.1 8.3 1.7 .8 33.2 .7
155 6/ 4 24.6 21.9 16.2 6.9 u2.7 4.7 1.2 1.0 29.0 .5
156 6/ 5 30.6 33.5 25.2 10.9 u3.4 8.5 1.7 .8 33.6 7
157 6/ 6 24.5 21.9 16.3 6.7 41,3 4.6 1.3 .9 28.1 .6
158 6/ 7 29.8 32.2 24, 10.6 43.3 8.1 1.6 .7 33.4 7
159 6/ 8 23.6 20.6 15.0 5.8 38.7 3.7 1.3 .8 24.7 .6
160 6/ 9 30.6 33.5 25,2 10.9 43.4 8.4 1.7 .8 33.5 .7
161 6/10 30.6 33.5 25.2 11.0 43.4 8.5 1.7 .8 33.6 .7
162 6/11 18.7 12.7 6.4 2.2 33.8 3 .6 1.2 4.9 .3
163 6/12 28.3 28.5 21.6 9.3 43.2 7.0 1.5 .8 32.2 .6
164 6/13 19.3 13.4 7.2 2.6 36.3 7 .7 1.3 9.3 .3
165 6/14 21.7 18.3 14.9 6.8 45.2 4.8 1.0 .9 32.3 4
166 6/15 29.0 30.8 23.6 10.1 43.1 7.8 1.6 .7 33.0 .7
167 6/16 29.5 32.0 24,2 10.4 42.9 8.0 1.7 .8 32.8 .7
168 6/17 16.8 7.3 3.6 1.2 33.3 -.0 4 .9 -.2 .2
169 6/18 29.6 31.0 24,1 10.5 43.6 8.0 1.6 .8 33.2 .7
170 6/19 30.3 32.6 24.4 10.8 uy. 3 8.4 1.5 .9 34.4 .6
171 6/20 28.5 28.7 22.5 9.8 u3.7 7.6 1.5 .8 33.6 .6
172 6/21 30.5 33.2 25.2 11.0 u3.7 8.5 1.6 .8 33.8 .7
173 6/22 30.5 33.2 25.2 11.0 43.8 8.6 1.6 .8 34.1 .7
174 6/23 30.5 33.2 25,2 11.1 43.9 8.6 1.6 .8 34.2 7
175 6/24 30.3 32.8 25.0 10.9 43.7 8.5 1.6 .8 34.0 .7
176 6/25 29.5 30.8 23.9 10.5 43.8 8.1 1.6 .8 33.8 .7
177 6/26 30.3 32.9 25.1 10.9 43,7 8.5 1.6 .8 33.8 .7
178 6/27 30.1 32.8 25.0 10.9 u3.7 8.5 1.6 .8 34.0 .7
179 6/28 30.3 33.1 25.1 11.0 43.8 8.6 1.6 .8 34,1 .7
180 6/29 30.2 32.9 25.0 11.0 43.9 8.6 1.6 .8 34,2 7
181 6/30 30.2 32.9 25.1 11.0 43.8 8.6 1.6 .8 34,2 .7
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RUN 1D: SU2

83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
JULY
INCIDENT SOLAR ENERGY SYSTEM
--------------------------- m———— COLLECTOR e ——— SYSTEM
HOR IZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC

JULIAN (*) COLLECTED (#) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ . GJ GJ % GJ
182 7/ 1 29.8 32.5 2L, 7 10.7 L43.5 8.3 1.6 .8 33.7 7
183 .1/ 2 15.6 7.7 4.6 1.9 Lo.9 .5 A 1.0 11.3 2
184 7/ 3 25.1 23.4 18.1 8.0 Li.0 5.8 1.3 .8 32.2 5
185 7/ b4 26.9 25.9 20.2 8.9 Ly, 2 6.8 1.4 8 33.4 6
186 7/ 5 28.2 29.9 22.7 10.0 L4.3 7.7 1.5 8 33.9 6
187 7/ 6 28.3 30.8 23.3 10.0 L43.0 7.7 1.6 .8 32.9 7
188 - 7/ 7 28.5 31.0 23.7 10.2 b3.1 7.8 1.6 .8 33.0 1
189 7/ 8 27.2 26.6 21.2 9.6 45.0 7.3 1.4 .9 34.5 6
190 7/ 9 23.1 21.1 4.8 5.6 38.0 3.4 1.3 .8 23.1 6
191 7/10 26.4 25.6 20.2 8.9 Ly, 1 6.7 1.4 .8 33.1 6
192 7/11 23.7 20.9 16.1 6.7 L1.4h L.6 1.3 1.0 28.4 6
193 7/12 28.4 31.2 23.3 10.2 b43.9 7.7 1.5 .8 33.1 6
194 /13 2L .8 22.1 18.2 8.3 u45.8 6.4 1.2 .9 34.9 5
195 7/14 © 20.6 14.6 11.2 L.6 40.6 2.7 1.0 .9 23.7 5
196 7/15 27.3 27.9 217 9.8 u5.1 7.5 1.4 .9 34.6 6
197 7/16 28.8 31.5 23.6 10.5 Lh. 4 8.0 1.5 .8 34,1 6
198 7/17 27.7 29.3 22.4 9.9 44,3 7.6 1.5 .8 34.0 6
199 " 7/18 27.9 29.2 22.3 10.0 i, 9 7.7 1.4 .8 34.7 6
200 ° 7/19 29.1 32.0 23.8 10.6 LL.5 8.3 1.5 .8 34.7 6
201 7/20 24,4 22.9 17.3 7.4 L2.6 5.1 1.3 1.0 29.4 6
202 7/21 26.2 26.8 20.3 8.8 43.5 6.5 1.4 .8 321 6
203 7/22 25.8 26.4 19.8 8.5 L42.6 6.2 1.4 8 31.1 6
204 7/23 28.9 31.9 23.7 10. 4 Lb 1 8.1 1.5 8 34,2 6
205 7/24 28.8 31.8 23.6 10.5 L4, 3 8.1 1.5 8 34k 6
206 7/25 25.9 26.0 20.4 9.2 Lh,9 7.0 1.3 8 34.h 5
207 7/26 27.5 30.2 22.5 9.8 43.6 7.5 1.5 8 33.3 6
208 1/27 27.9 30.7 22.9 10.0 L43.9 1.7 1.5 8 33.7 6
209 7/28 27.7 30.9 22.8 10.0 L43.8 7.7 1.5 8 33.6 6
210 7/29 27.8 31.0 22.9 10.0 L3.8 1.7 1.5 8 33.6 6
211 7/30 26.2 27.6 21.0 9.1 L3.4 6.8 1.5 8 32.6 6
212 7731 26.8 29.6 22.0 9.6 L3.7 7.3 1.5 8 33.2 6
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RUN ID: su2

83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
AUGUST
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e L D L L SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
213 8/ 1 27.8 31.1 23.1 10.2 L4y 2 7.9 1.5 8 34,2 6
21y 8/ 2 27.9 31.4 23.2 10.3 L. 4 8.0 1.5 8 4.4 6
215 8/ 3 25.9 27.2 21.2 9.6 45.1 7.4 1.3 9 34.9- 6
216 8/ .4 20.0 16.6 12.5 5.5 43.9 3.8 .9 9 30.3 3
217 8/ 5 21.3 19.4 14.3 6.2 43.5 4.4 1.0 9 30.5 L
218 8/ 6 27.4 30.2 22,9 10.1 44,0 7.8 1.5 8 33.9 6
219 8/ 7 25.2 26.5 20.2 8.6 L42.8 6.4 1.4 8 31.8 6
220 8/ 8 25.3 28.0 20.4 8.8 43.1 6.6 1.4 .8 32.1 6
221 8/ 9 25.8 28.9 21.3 9.3 43.5 7.0 1.4 .8 32.9 6
222 8/10 26.2 29.9 21.9 9.5 Lb3.4 7.2 1.5 .8 33.0 6
223 8/11 25.3 27.7 20.7 9.0 43.2 6.7 1.4 .8 32.4 6
224 8/12 23.0 22,3 17.4 7.8 Li.8 5.8 1.2 1.0 33.2 5
225 8/13 21.1 21.2 13.9 6.0 L3.0 3.7 1.0 1.3 26.5 5
226 8/14 22.9 22.9 17.4 7.5 43.1 5.3 1.3 .8 30.6 6
227 8/15 25.1 27.0 19.9 9.0 45.3 6.8 1.2 9 34.1 5
228 8/16 23.9 24.4 19.0 8.5 L4y, 8 6.3 1.2 .9 33.4 5
229 8/17 12.8 8.7 L.9 1.8 35.8 N .5 .9 8.1 2
230 8/18 13.4 9.9 4.5 1.6 35.3 -.0 AU 1.3 -.2 2
231 8/19 2h.6 28.1 20.1 8.7 L3.2 6.3 1.4 .9 31 6
232 8/20 25.4 29.3 21.2 9.3 43.8 7.0 1.4 .9 33.0 6
233 8/21 24,4 26.9 19.9 8.7 43.6 6.5 1.4 .9 32.6 6
234 8/22 25.:7 28.9 21.5 . 9.5 by, y- 7.2 1.4 .9 33.6 6
235 8/23 25.7 29.4 21.6 9.5 Ly, 2 7.3 1.4 .9 33.6 6
236 8/24 25.1 27.3 20.7 9.4 u5.3 7.2 1.3 .9 34.6 5
237 8/25 23.5 24,7 18.8 8.1 43.0 5.9 1.3 .8 31.6 6
238 8/26 25.0 27.9 21.0 9.3 4y, 2 7.0 1.4 .9 33.6 6
239 8/27 2h.2 26.6 19.7 8.9 b5.1 6.7 1.2 .9 34.0 5
240 8/28 17.5 13.4 12.1 5.8 L7.7 b.1 7 1.0 34.0 3
241 8/29 23.6 26.7 19.8 8.5 43.1 6.3 1.4 .8 31.9 6
242 8/30 20.9 19.8 16.2 7.0 43.6 5.0 1.2 9 31.0 5
243 8/31 18.0 16.2 12.0 4.6 38.1 2.6 1.1 8 21.8 5

--—---——------—----------_-------_---_-----—--—------.-—-.-..---_------—-----------------.._---..-—--..---..---_—_-_--___--_-,---_----—---—-



YeT

RUN ID: Su2

83/09/02.
SCUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
SEPTEMBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR el s ittt SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
. SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULITAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
244 9/ 1 24.9 29.4 21.9 9.6 hh 1 7.4 1.4 .8 33.8 +6
245 9/ 2 24L.9 29.5 21.9 9.7 uh .1 7.4 1.4 .8 33.9 .6
246 9/ 3 17.3 16.0 10.4 3.7 35.5 1.5 1.0 1.3 4.5 .5
247 9/ 4 24,2 28.5 21.4 9.2 L2.9 6.9 1.4 .9 32.1 .6
248 9/ 5 22.8 25.6 19.7 8.7 44.3 6.5 1.3 .9 33.2 .5
249 9/ 6 10.8 2.1 0.0 6.0 0.0 0.0 0.0 .3 0.0 0.0
250 . 9/ 7 22.5 25.4 19.8 8.6 43.5 6.3 1.3 vy 31.9 .6
251 9/ 8 15.6 10.1 7.0 2.6 36.4 .8 .8 1.0 11.2 .4
252 9/ 9 22.4 25.6 19.9 8.6 43.3 6.4 1.3 .8 32.3 .6
253 9/10 22.9 26.5 20.2 9.1 Ly.9 6.9 1.3 9 34.2 .5
254 9/11 18.4 16.6 12.6 5.5 43.5 3.7 .9 9 29.4 b
255 9/12 22,1 25.9 20.1 8.7 Lu3.4h 6.5 1.4 8 32.6 .6
256 9/13 20.9 21.7 17.0 7.5 L 1 5.5 1.1 9 32.4 .5
257 9/14 17.6 17.1 13.5 5.6 b1.7 3.8 1.0 9 28.0 b
258 9/15 15.6 11.3 7.7 2.8 35.7 .9 .8 1.0 11.6 .5
259 9/16 22,7 27.5 21.2 9.1 43.1 6.9 1.4 .8 32.4 .6
260 9/17 22.1 27.0 20.8 9.0 43.3 6.8 1.4 .8 32.7 .6
261 9/18 22.0 26.8 20.7 9.0 L3.5 6.8 1.4 .8 32.8 .6
262 9/19 21.7 26.8 20.7 9.0 L43.7 6.8 1.4 .8 33.1 .6
263 9/20 22.3 27.8 21.4 9.3 43.7 7.1 1.4 .8 33.2 .6
264 9/21 21.2 26.7 20.5 8.9 43.4 6.6 1.4 .8 32.5 .6
265 9/22 22.0 27.8 21.4 9.4 Lh4.0 7.2 1.4 .8 33.6 .6
266 9/23 21.8 27.6 . 21.3 9.4 KL, 2 7.2 1.4 .8 33.7 .6
267 9/24 21.7 27.5 21.3 9.4 43.9 7.1 1.4 .9 33.5 .6
268 9/25 14.8 12.8 9.0 3.8 L2.6 2.1 T 1.1 22.8 .3
269 9/26 21.0 26.6 20.9 9.1 43.7 6.9 1.4 .8 33.3 .6
270 9/27 21.3 27.6 21.4 9.4 43.8 7.2 1.4 9 33.4 .6
271 9/28 17.1 18.4 4.9 6.4 43.1 4.5 1.0 9 30.4 b
272 9/29 18.2 21.7 16.6 7.3 43.9 5.2 1.2 9 31.3 .5
273 9/30 20.5 26.8 21.0 9.1 b3.1 6.9 1.4 8 32.8 .6



GET

RUN ID: su2

83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR mm-mmemmeec—me--—-e--  SYSTEM
HORIZONTAL DIRECT  COLLECTOR ; EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ cJ % GJ GJ GJ % GJ
274 10/ 1 10.7 4.9 2.8 1.0 34.6 -.0 U 1.0 -.3 .2
275 10/ 2 17.8 21.3 17.4 7.8 uy .7 5.4 1.1 .8 30.9 .5
276 10/ 3 8.4 4.0 1.9 .5 29.5 -.0 .2 7 -.3. .2
277 10/ 4 18.6 23.6 18.9 8.7 45.9 6.3 1.1 9 33.3 5
278 10/'5 19.8 27.4 21.5 9.5 u4,0 7.3 1.4 8 33.9 6
279 10/ 6 19.8 27.7 21.8 9.6 4y, 1 7.3 1.4 9 33.7 6
280 10/ 7 19.6 27.7 21.8 9.6 43.8 7.3 1.4 9 33.4 6
281 10/ 8 19.5 27.7 21.8 9.6 44.0 7.3 1.4 9 33.5 6
282 10/ 9 15.0 17.3 14.0 5.8 u1.6 3.8 1.1 9 27.1 5
283 10/10 18.2 25.4 19.8 8.9 44,8 6.7 1.3 .9 33.9 5
28y 10711 18.7 27.1 21.5 9.4 u4.0 7.3 1.4 .8 33.8 .6
285 10/12 18.9 27.6 21.8 9.6 44,0 7.3 1.4 .9 33.5 .6
286 10/13 18.7 27.6 21.9 9.6 43.9 7.3 1.4 .9 33.5 .6
287 10714 18.6 27.6 21.9 9.6 43.8 7.3 1.4 .9 33.4 .6
288 10/15 8.0 1.8 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
289 10/16 4.5 .3 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0
290 10/17 9.8 8.0 5.0 1.9 38.8 .2 .5 8 4.y 2
291 10718 15.9 21.7 17.8 7.7 43.1 5.6 1.2 9 31.2 5
292 10/19 8.8 3.4 1.3 .5 42,3 -.0 1 8 -1 7
293 10/20 17.5 26.9 20.9 9.4 44,8 6.9 1.3 8 32.9 5
294 10721 16.5 23.6 19.3 8.5 43.9 6.4 1.3 8 33,0 5
295 10/22 17.3 27.2 21.8 9.6 43.9 7.3 1.4 9 33.5 6
296 10/23 17.2 27.1 21.8 9.6 43.9 7.3 1.4 9 33.5 6
297 10/24 15.6 24.0 19.5 8.4 43.1 6.2 1.4 8 31.8 6
298 10/25 16.8 27.0 21.2 9.6 45,1 7.3 1.3 9 34.5 5
299 10/26 16.7 26.9 21.2 9.5 44,8 7.3 1.3 9 34.3 5
300 10727 16.5 26.8 21.2 9.6 45,3 7.4 1.3 9 34.9 5
301 10/28 16.3 26.2 21.0 9.4 44,6 7.1 1.3 9 34,1 5
302 10/29 16.2 26.7 21.2 9.5 45,1 i7.3 1.3 9 34.6 5
303 10/30 16.1 26.6 21.2 9.4 uh, 2 7.1 1.3 9 33.5 5
304 10/31 15.8 26.3 21.0 9.4 44,7 7.1 1.3 9 34.0 5



9¢¢

RUN 1D: SuU2

R 83/09/02.
SOUTHERN UNION
MONTHLY PERFORMANCE SUMMARY TABLE
NOVEMBER
INCIDENT SOLAR ENERGY SYSTEM
T i i COLLECTOR L mmmmmceccmmeem e SYSTEM
HORIZONTAL  DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN - (*) COLLECTED (%) DELIVERED  LOSSES LOSSES (*) ENERGY
- DAY DATE GJ GJ GJ GJ 9% GJ - GJ GJ % GJ
305 11/ 1 13.5 19.6 15.8 7.0 Ly 2 5.0 1.0 1.0 31.7 4
306 C11/ 2 15.7 26.8 21.4 9.5 Ly, .y 7.2 1.3 .9 33.8 .5
307 11/ 3 4.1 22.6 18.7 8.2 u3.7 6.0 1.3 .9 32.2 .5
308 11/ 4 14,1 23.0 18.8 8.3 43.9 6.1 1.3 .9 32.2 .5
309 11/ 5 14.8 25.7 20.9 9.2 4.0 6.9 1.3 .9 33.2 .5
310 11/ 6 14.9 25.9 21.0 9.4 44.8 7.2 1.3 .9 34.3 .5
31 1/ 7 10.0 10.3 8.1 3.0 37.7 1.3 .8 .9 16.6 .4
312 11/ 8 4.5 25.6 21.0 9.4 45.0 7.2 1.3 .9 34.4 .5
313 117 9 11.6 16.3 13.9 6.1 43.7 4.2 1.0 .9 30.1 .4
31k 11/10 14.3 25.7 21.0 9.3 4y 5 7.1 1.3 .9 33.7 .5
315 11/11 14.3 25.8 21.1 9.5 Ly, 8 7.3 1.3 .9 34.3 .5
316 11/12 4.4 26.2 21.4 9.5 4y 5 7.3 1.3 .9 34.0 .5
317 11/13 12.5 21.1 17.7 7.6 42.9 5.5 1.3 .9 30.8 .5
318 11/14 13.2" 24,4 19.8 8.7 43.9 6.5 1.3 .9 32.5 .5
319 11/15 1.7 18.5 15.6 7.2 46.1 5.3 .9 .9 3.1 .3
320 11/16 13.6 25.5 21.1 9.5 45.0 7.3 1.3 .9 34.6 .5
321 11/17 13.3 24,6 20.1 9.2 45.9 7.0 1.2 1.0 34,9 - .5
322 11/18 13.3 24.6 20.1 9.2 45.7 7.0 1.2 1.0 34,6 .5
323 11/19 13.4 25.1 20.5 9.3 45.5 7.0 1.2 1.1 34.3 .5
324 11/20 12.4 22.1 18.5 8.3 4y, 6 6.1 1.2 .9 33.1 .5
325 11/21 8.9 10.8 8.0 2.8 34.6 7 .9 1.2 8.6 Ny
326 11/22 8.2 6.8 4.9 1.6 32.1 -.0 7 .9 -.2 .3
327 11/23 6.1 1.6 0.0 0.0 0.0 0.0 0.0 .3 0.0 6.0
328 11/2y 8.4 8.0 6.2 2.5 40.1 .8 .6 .8 12.6 .3
329 11/25 7.4 5.3 3.8 1.5 39.9 .2 L4 .9 5.7 .2
330 11/26 12.8 24.7 20.4 9.3 45.5 7.1 1.2 1.0 34.5 .5
331 11/27 12.7 24.6 20.4 9.1 4y, 7 6.8 1.2 1.1 33.5 .5
332 11/28 11.8 22.5 18.7 8.2 43.7 6.0 1.2 1.0 32.1 .5
333 11/29 1.7 21.5 18.3 8.2 yy. 7 6.0 1.2 .9 33.0 .5
334 11/30 12.4 23.9 20.0 9.0 by, 7 6.8 1.2 1.0 34.0 .5



LET

RUN ID: su2

83/09/02.
SOUTHERN UN!ON
MONTHLY PERFORMANCE SUMMARY TABLE
DECEMBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR mmme e mm— e —c————— SYSTEM
HOR1ZONTAL DIRECT. COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON  ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN : (*) COLLECTED (#*) DELIVERED  LOSSES LOSSES {(*) ENERGY
DAY DATE GJ GJ GJ GJ 9 GJ GJ GJ % GJd
335 12/ 1 12.3 24,2 20.3 9.1 44,9 6.9 1.2 .9 34,2 .5
336 12/ 2 11.9 22.6 19.3 8.6 by, g 6.5 1.2 .9 33.7 .5
337 12/ 3. 8.0 9.3 8.1 3.3 41.1 1.6 .6 1.1 19.4 .3
338 12/ 4 9.1 12.5 10.3 4.6 L4y 5 3.0 .7 .9 28.6 .3
339 12/ 5 12.0 23.7 20.1 8.9 Luy.y 6.7 1.2 .9 33. .5
340 12/ 6 1.7 22.9 19.4 8.5 by, 0 6.4 1.2 .9 32.8 .5
K1y 12/ 7 2.9 .2 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
342 12/ 8 6.7 5.9 3.4 1.4 40.7 -.0 .2 1.0 -1 .1
343 12/ 9 10. 4 19.7 16.8 7.1 42.0 4.9 1.2 .9 28.8 .5
344 12/10 6.5 5.7 3.5 1.3 37.7 .1 .3 1.0 1.5 1
345 12/11 5.7 3.7 2.2 .8 36.9 -.0 .2 1.0 -.2 .1
346 12/12 9.7 15.5 12.8 5.5 43.2 3.4 .9 .9 26.8 .3
347 12/13 11.2 22.0 18.9 8.0 2.6 5.8 1.2 1.0 30.9 .5
348 12/14 7.4 10.1 8.2 3.4 41.3 1.8 .6 1.0 22.1 .2
349 12/15 7.0 6.1 5.0 1.5 29.6 -.0 .7 .9 -.2 .3
350 12/16 10.3 18.9 16.3 7.0 43.0 4.9 1.1 .9 29.9 .5
351 12/17 11.6 23.1 19.8 8.7 43.9 6.6 1.2 .9 33.1 .5
352 12/18 8.8 14,2 11.9 h.7 39.4 2.8 1.0 1.0 23.2 .4
353 12/19 9.9 18.1 15.4 6.3 41,1 4.2 1.1 1.0 27.3 .5
354 12/20 11.3 22.7 19.3 8.4 43.5 6.2 1.2 1.0 32,2 .5
355 12/21 11.6 23.3 19.9 8.8 by, 1 6.6 1.2 1.0 33.1 .5
356 12/22 11.6 23.4 -20.0 8.7 43.7 6.6 1.2 .9 32.9 .5
357 12/23 11.6 23.5 20.0 8.7 43,7 6.5 1.2 1.0 32.7 .5
358 12/24 11.6 23.4 20.0 8.7 43.7 6.5 1.2 1.0 32.6 .5
359 12/25 11.7 23.5 20.0 8.8 43.8 6.6 1.2 29 32.8 .5
360 12/26 11.1 22.0 18.7 8.2 4y, o 6.1 1.2 1.0 32.5 .5
361 12/27 1.7 23.6 20.1 8.7 43,y 6.5 1.3 1.0 32.3 .5
362 12/28 11.7 23.7 20.1 8.7 43.5 6.5 1.3 1.0 32.4 .5
363 12/29 11.6 23.2 19.8 8.7 by, o 6.5 1.2 1.0 32.9 .5
364 12/30 11.8 23.8 20.2 9.0 hi 5 6.8 1.2 1.0 33.7 .5
365 12/31 11.8 23.8 20.1 8.9 4y 2 6.7 1.2 1.0 33.3 .5
TOTALS/AVERAGES 312.4 558.2 469.8 203.3 43.3 143.5 30.7 29.0 30.5 11.8



8€T

RUN 1D: su2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
31 JANUARY (DAY 31)
INCIDENT SOLAR ENERGY
--------------------- : COLLECTOR
‘ DIRECT COLLECTOR : EFFICIENCY
AMBIENT NORMAL PLANE - FLOW COLLECTOR TEMP ENERGY - BASED ON ENERGY SYSTEM PARASITIC
' TEMP (*) © RATE INLET OUTLET - COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c . GJ GJ KG/S c c GJ . GJ GJ GJ
1 1.1 0.00 0.00 0.00 12.9 12.9 0.00 0.0 0.00 .03 0.00
.2 10.3 '0.00 0.00 0.00 11.8 11.8 0.00 0.0 0.00 .02 0.00
3 9.5 0.00 0.00 0.00 10.9 10.9 0.00 0.0 0.00 .02 0.00
I 8.6 0.00 0.00 0.00 9.9 9.9 0.00 0.0 0.00 .02 0.00
5 7.8 0.00 0.00 0.00 9.1 9.1 0.00 0.0 0.00 .02 0.00
6 7.2 0.00 0.00 0.00 8.3 8.3 0.00 0.0 0.00 .02 0.00
7 7.2 0.00 0.00 0.00 7.8 7.8 0.00 0.0 0.00 .01 0.00
8 7.8 1.28 .61 14,98 105.8 107.2 .07 11.0 0.00 .07 .06
9 9.4 2.53 1.66 14,98 148.7 163.6 .67 40.7 0.00 .11 06
10 1.1 3.06 2.49 4,98 188.6 213.2 1.12 ui, 8 .56 15 06
1 " 12.8 3.26 3.0k 4.98 194.0 225.4 1.43 47.1 1.21 17 06
12 12.8 3.30 3.27 4.98 194.9 229.5 1.57 48,1 1.38 17 06
13 13.3 3.30 3.27 .98 194.9 229.5 1.58 u8.2 1.40 17 06
14 4.4 3.26 3.04 4.98 194.5 226.0 1.43 u7.2 1.28 .17 06
15 4.4 3.05 2.49 4.98 193.0 217.4 1.11 4.6 99 .16 06
16 0.4 2.50 1.64 .98 190.7 203.5 .59 35.7 51 .14 06
17 13.3 1.21 0.00 0.00 4.7 7h.7 0.00 0.0 0.00 .28 0.00
18 9.4 0.00 0.00 0.00 41.1 41,1 0.00 0.0 0.00 .1k 0.00
19 10.4 0.00 0.00 0.00 27.0 27.0 0.00 0.0 0.00 .10 0.00
20 6.4 0.00 0.00 0.00 17.8 17.8 0.00 0.0 0.00 .08 0.00
21 3.4 0.00 0.00 0.00 11.6 11.6 0.00 0.0 0.00 .06 0.00
22 1.5 0.00 0.00 0.00 7.3 7.3 0.00 0.0 0.00 .05 0.00
23 .6 0.00 0.00 0.00 4.5 4.5 0.00 0.0 0.00 .04 0.00
24 7 0.00 0.00 0.00 2.9 2.9 0.00 0.0 0.00 .03 0.00



6€7

RUN 1D: SuU2

83/09/02.
SOUTHERN UN1ION
CLEAR DAY PERFORMANGE TABLE
28 FEBRUARY (DAY 59)
INCIDENT SOLAR ENERGY ,
--------------------- COLLECTOR
. DIRECT COLLECTOR : EFFICIENCY
AMB | ENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY

HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ

1 .9 0.00 0.00 0.00 3.1 3.1 0.00 0.0 0.00 03 0.00

2 0.0 0.00 0.00 0.00 1.8 1.8 0.00 0.0 0.00 03 0.00

3 -1.6 0.00 0.00 0.00 U 4 0.00 0.0 0.00 03 0.00

m -3.2 0.00 0.00 0.00 -1.1 -1.1 0.00 0.0 0.00 02 0.00

5 -5.0 0.00 0.00 0.00 -2.7 -2.7 0.00 0.0 0.00 02 0.00

6 -2.5 0.00 0.00 0.00 -2.6 -2.6 0.00 0.0 0.00 02 0.00

7 -1 .02 0.00 0.00 -1.6 -1.6 0.00 0.0 0.00 01 0.00

8 2.2 1.89 77 4.98 108.2 112.1 .18 23.0 0.00 08 06

9 5.7 2.81 1.74 4.98 152.6 167.6 .68 39.2 0.00 11 06
10 9.3 3.14 2.51 4.98 189.1 213.6 1.11 uly 4 . .59 15 06
11 12.8 3.23 2.99 4.98 193.8 224.6 1.40 47.0 1.18 17 06
12 14.8 3.26 3.2h 4,98 194.8 2291 1.56 48.2 1.37 17 06
13 16.9 3.26 3.24 4.98 195.0 229.3 1.56 48.3 1.39 17 06
i 18.9 3.23 2.99 4.98 . 194.5 225.6 1.42 u7.4 1.27 17 06
15 18.9 3.14 2.50 4,98 193.1 217.8 1.13 u4.9 1.00 16 06
16 18.9 2.76 1.71 4,98 190.8 204, 3 .61 35.7 .54 14 06
17 18.9 1.80 .73 4.98 186.8 187.7 .04 5.5 0.00 13 06
18 14.6 .01 0.00 0.00 75.4 75.4 0.00 0.0 0.00 27 0.00
19 9.9 0.00 0.00 0.00 u1.7 41.7 - 0.00 0.0 . 0.00 14 0.00
20 8.1 0.00 0.00 0.00 26.1 26.1 0.00 0.0 0.00 .10 0.00
21 6.3 0.00 0.00 0.00 17.3 17.3 0.00 0.0 0.00 07 0.00
22 4.5 0.00 0.00 0.00 11.8 11.8 0.00 0.0 0.00 06 0.00
23 2.6 0.00 0.00 0.00 7.9 7.9 0.00 0.0 '0.00 05 0.00
2y .8 0.00 0.00 0.00 4.9 4.9 0.00 0.0 70.00 ol 0.00



0%¢

RUN ID: su2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANGCE TABLE
29 MARCH (DAY 88)
INCIDENT SOLAR ENERGY . :
--------------------- COLLECTOR
DIRECT COLLECTOR : EFFICIENCY :
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP S (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S c C GJ, A GJ GJ GJ
1 15.0 0.00 0.00 0.00 17.3 17.3 0.00 0.0 0.00 .03 0.00
2 4.2 0.00 0.00 0.00 16.0 16.0 0.00 0.0 0.00 .03 0.00
3 13.4 0.00 0.00 0.00 14.9 4.9 0.00 0.0 0.00 .02 0.00
o 12.5 0.00 0.00 0.00 13.9 13.9 0.00 0.0 0.00 .02 0.00
5 11.7 0.00 0.00 0.00 13.0 13.0 0.00 0.0 0.00 .02 0.00
6 12.2 0.00 0.00 0.00 12.7 12.7 0.00 0.0 0.00 .02 0.00
7 4.4 1.03 0.00 0.00 29.6 29.6 0.00 0.0 0.00 .04 0.00
8 16.1 2.18 .84 L.98 115.3 119.7 .20 24,3 0.00 .08 .06
9 16.7 2.95 1.80 L4.98 162.3 177.8 71 39.3 0.00 12 .06
10 18.3 3.13 2.48 L.98 190.7 215.2 1.12 Ly, 9 .69 15 06
11 19.4 3.20 2.96 L.,98 194.0 224.8 1.40 L7.4. 1.19 17 06
12 20.6 3.23 3.20 L.98 194.9 229.0 1.55 48.5 1.37 17 06
13 21.1 3.23 3.20 4.98 194.9 229.0 1.55 L8.6 1.38 17 06
14 22.2 3.20 2.96 L.98 194.5 225.4 1.1 L7.6 1.26 17 06
15 22.8 3.1 2.47 4.98 193.1 217.6 1.12 45.1 1.00 16 .06
16 23.3 2.93 1.79- L.98 191.0 205.4 .65 36.5 57 15 .06
17 22.2 2.23 .86 4.98 188.4 190.2 .08 9.5 03 13 .06
18 2141 LT7 0.00 0.00 80.5 80.5 0.00 0.0 0.00 26 0.00
19 18.7 0.00 0.00 0.00 49.0 L9.0 0.00 0.0 0.00 13 0.00
20 16.2 0.00 0.00 0.00 33.8 33.8 0.00 0.0 0.00 .09 0.00
21 13.8 6.00 0.00 0.00 24.9 24.9 0.00 0.0 0.00 .07 0.00
22 11.3 0.00 0.00 0.00 19.0 19.0 0.00 0.0 0.00 .06 0.00
23 8.9 0.00 0.00 0.00 .7 4.7 0.00 0.0 0.00 .05 0.00
24 8.1 0.00 0.00 0.00 11.9 11.9 0.00 0.0 0.00 .04 0.00



1844

RUN ID: su2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
26 APRIL (DAY 116)
INCIDENT SOLAR ENERGY
--------------------- o COLLECTOR
DIRECT COLLECTOR . EFFI1CIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 1u.7 0.00 0.00 0.00 18.2 18.2 0.00 0.0 0.00 03 0.00
2 13.3 06.00 0.00 6.00 16.1 16.1 0.00 0.0 0.00 03 0.00
3 12.0 0.00 0.00 0.00 4.4 .4 0.00 0.0 0.00 03 0.00
4 10.6 0.00 6.00 0.00 12.8 12.8 0.00 0.0 0.00 02 0.00
5 9.2 0.00 0.00 6.00 11.3 11.3 0.00 0.0 0.00 02 0.00
6 7.8 0.00 0.00 0.00 9.9 9.9 0.00 0.0 0.00 02 0.00
7 10.0 1.54 ) 4.98 103.5 103.6 .00 1.2 0.00 07 06
8 15.0 2.65 1.16 L.98 121.0 128.9 .36 30.8 0.00 08 06
9 20.6 2.99 1.90 4,98 177.6 194.1 .75 39.6 0.00 13 06
10 ,25.0 3.13 2.52 L.98 192.5 217.8 1.15 45.7 - .87 15 06
11 29.4 3.19 2.96 4.98 194.3 225.6 1.43 L48.2 1.23 16 06
12 36.0 3.21 3.18 4,98 194.9 229.3 1.56 L9.2 1.38 16 06
13 31.7 3.21 3.18 4.98 195.1 229.6 1.57 L49.3 1.4 16 06
14 32.2 3.19 2.96 4.98 194.7 226.1 1.43 48.4 1.29 .16 06
15 31.7 3.12 2.52 4,98 193. 4 219.0 1.16 L46.2 1.05 15 06
16 31.7 2.97 1.89 4.98 191.5 207.7 .74 39.2 .65 14 06
17 31.1 2.54 1.1 4.98 189.2 194.4 .24 21.2 Y 13 06
18 30.6 1.38 0.00 0.00 88.6 88.6 0.00 0.0 0.00 25 0.00
19 28.5 0.00 0.00 0.00 58.2 58.2 0.00 0.0 . 0.00 13 06.00
20 26.3 0.00 0.00 0.00 43.4 43.4 0.00 0.0 0.00 09 0.00
21 2.2 0.00 0.00 0.00 34.9 34.9 0.00 0.0 0.00 o7 0.00
22 22.1 -0.00 0.00 0.00 29.4 29.4 0.00 0.0 0.00 06 0.00
23 19.9 0.00" 0.00 0.00 25.3 25.3 0.00 0.0 0.00 05 0.00
24 17.8 0.00 0.00 0.00 22.2 22.2 0.00 0.0 0.00 ok 0.00
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RUN ID: su2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
22 MAY (DAY 142)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR - EFFICIENCY
AMBI ENT NORMAL PLANE ‘FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET QUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c " GJ % GJ GJ GJ-
1 13.3 0.00 0.00 0.00 16.4 16. 4 0.00 0.0 0.00 03 0.00
2 11.7 0.00 0.00 0.00 JL 4.4 0.00 0.0 0.00 03 0.00
3 10.0 0.00 0.00 0.00 12.6 12.6 0.00 0.0 0.00 03 0.00
Iy 8.7 0.00 0.00 0.00 11.0 11.0 0.00 0.0 0.00 .02 0.00
5 7.4 0.00 0.00 0.00 9.5 9.5 0.00 0.0 0.00 .02 0.00
6 6.1 L4 0.00 0.00 8.1 8.1 0.00 0.0 0.00 .02 0.00
7 10.2 1.74 .64 4,98 112.3 114.8 .12 17.9 0.00 .08 .06
8 4.2 2.63 1.32 4.98 137.3 146.9 by 33.4 0.00 .10 06
9 18.3 2.94 1.96 4,98 184.5 201.7 .79 40.0 15 13 06
10 21.1 3.08 2.53 .98 - 192.7 218.0 1.15 45.6 92 .16 06
11 23.9 3.13 2.92 4.98 194.1 224.7 1.39 b7.7 1.20 16 06
12 26.7 3.14 3.12 4.98 194.7 228.1 1.52 4s.8 1.34 17 06
13 27.4 3.16 3.13 4,98 194.9 228.6 1.53 48.9 1.37 17 06
14 28.2 3.14 2.93 4.98 194.5 225.4 1.41 48.0 1.27 16 06
15 28.9 3.08 2.53 4,98 193.4 219.1 1.17 46,2 1.05 16 06
16 29.3 2.93 1.96 4,98 191.7 209.1 79 Yo. 4 70 15 06
17 29.6 2.60 1.30 4.98 189.7 197.5 .36 27.4 28 .13 .06
18 30.0 ~1.66 0.00 0.00 88.5 88.5 0.00 0.0 0.00 .25 0.00
19 28.1 .08 0.00 0.00 57.9 57.9 0.00 0.0 0.00 .13 0.00
20 26.3 0.00 0.00 0.00 43,3 43.3 0.00 0.0 0.00 .09 0.00
21 2u. 4 0.00 0.00 0.00 34.9 34.9 0.00 0.0 0.00 .07 0.00
22 22.9 0.00 0.00 0.00 29.8 29.8 0.00 0.0 0.00 .06 0.00
23 21.5 0.00 0.00 0.00 26.3 26.3 0.00 0.0 0.00 .05 0.00
24 ' 20.0 0.00 0.00 0.00 23.6 23.6 0.00 0.0 0.00 .04 0.00



1%/ 44

RUN 1D: SU2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
5 JUNE (DAY 156)
INCIDENT SOLAR ENERGY
--------------------- ., COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE - FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE . INLET OUTLET ‘COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ | KG/S C c GJ % GJ GJ GJ
1 22,3 0.00 0.00 0.00 25.3 25.3 0.00 0.0 0.00 .03 0.00
2 20.7 0.00 0.00 0.00 23.4 23.4 0.00 0.0 0.00 .03 0.00
3 19.2 0.00 0.00 0.00 21.6 21.6 0.00 0.0 0.00 .03 0.00
4 17.6 0.00 0.00 0.00 20.0 20.0 0.00 0.0 0.00 .02 0.00
5 16.0 0.00 0.00 0.00 18.3 18.3 0.00 0.0 0.00 .02 0.00
6 4.4 22 0.00 0.00 16.7 16.7 0.00 0.0 0.00 .02 0.00
7 16.1 1.80 72 4.98 117.8 121.4 .16 22,6 0.00 .08 06
8 20.6 2.63 1.37 L.98 146.2 156.6 47 34,7 0.00 .10 06
9 23.9 2.92 1.99 4.98 186.4 204.3 .81 40.9 .26 .13 .06
10 26.1 3.05 2.53 4.98 192.8 218.4 1.16 46.1 ©o.94 .15 .06
11 28.3 3.10 2.90 4.98 194.1 224.7 1.39 L4L8.0 1.20 .16 .06
12 30.0 3.11 3.09 4.98 194.7 228.0 1.52 49.0 1.33 16 06
13 31.1 3.13 3.11 4.98 194.9 228.5 1.53 49,1 1.36 16 06
14 31.7 3.12 2.92 4,98 194.5 225.4 1.4 48.2 1.27 16 06
15 33.9 3.06 2.53 4.98 193.5 219.5 1.18 L6.7 1.06 .15 .06
16 4.4 2.92 1.99 4.98 191.9 210.0 .82 41.5 .73 14 .06
17 35.0 2.59 1.35 4.98 190.0 198.9 .41 30.1 .34 .13 .06
18 4.y 1.72 .69 4.98 186.7 187.9 .05 0 0.00 .12 .06
19 32.8 .14 0.00 0.00 90.3 90.3 0.00 0.0 0.00 .24 0.00
20 29.6 0.00 6.00 0.00 59.5 59.5 0.00 0.0 ) 0.00 .13 0.00
21 26.4 0.00 0.00 0.00 Lh 4y .1 0.00 0.0 0.00 .09 0.00
22 23.1 -0.00 0.00 0.00 34,7 34,7 0.00 0.0 0.00 .07 0.00
23 19.9 0.00 0.00 0.00 28.3 28.3 0.00 0.0 0.00 06 0.00
2L 16.7 . 0.00 0.00 0.00 23.3 23.3 0.00 0.0 0.00 05 0.00
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e

RUN ID: su2

83/09/02.
SCUTHERN UNION
CLEAR DAY PERFORMANGCE TABLE
1 JULY. (DAY 182)
INCIDENT SOLAR ENERGY
--------------------- . COLLECTOR
DIRECT COLLECTOR . EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (#*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S C ¢ GJ A GJ GJ GJ
1 18.1 0.00 0.00 0.00 23.3 -23.3 0.00 0.0 0.00 .04 0.00
2 16.7 0.00 0.00 0.00 20.5 20.5 0.00 0.0 0.00 .03 0.00
3 16.1 0.00 0.00 0.00 18.7 18.7 0.00 0.0 0.00 03 0.00
L 16.3 0.00 0.00 0.00 17.7 7.7 0.00 0.0 0.00 02 0.00
5 17.3 0.00 0.00 0.00 17.5 17.5 0.00 0.0 0.00 02 0.00
6 19.1 .12 0.00 0.00 18.2 18.2 0.00 0.0 0.00 02 0.00
7 22.8 1.68 .69 L.98 117.8 121.5 A7 24,0 0.00 07 .06
8 25.0 2.58 1.36 4.98 147.0 157.6 .u8 35.4 0.00 10 .06
9 27.8 2.91 1.99 L.98 186.7 204.8 .83 L1.5 .28 13 06
10 28.9 3.04 2.52 L.98 192.9 218.6 1.17 L6.3 95 15 06
11 30.6 3.09 2.89 L.98 194.1 224.7 1.39 4g.1 1.21 16 06
12 31.7 3.05 3.03 4.98 194.6 227.3 1.49 49.0 1.31 16 06
13 33.3 3.03 3.00 L.98 194.7 227.1 1.47 49.0 1.31 16 06
14 33.9 3.01 2.82 L.98 194.3 224.1 1.36 Lg.2 1.22 16 06
15 33.3 3.00 2.49 o 4,98 193.4 218.8 1.16 46.5 1.03 .15 .06
16 33.9 2.91 1.99 L.98 191.9 210.1 83 1.6 73 .14 .06
17 33.3 2.47 1.30 4.98 189.9 198.3 38 29.5 31 .13 .06
18 32.2 1.52 .62 4.98 184.4 185.1 .03 5.1 0.00 .12 .06
19 30.1 .09 0.00 0.00 87.6 87.6 0.00 0.0 0.00 .24 0.00
20 28.0 0.00 0.00 0.00 57.5 57.5 0.00 0.0 0.00 .12 0.00
21 25.9 0.00 0.00 0.00 42.9 42.9 0.00 0.0 0.00 .09 0.00
22 23.8 0.00 0.00 0.00 34.4 34,4 0.00 0.0 0.00 .07 0.00
23 21.7 0.00 0.00 0.00 28.9 28.9 0.00 0.0 0.00 .05 0.00
24 21.4 0.00 0.00 0.00 25.8 25.8 0.00 0.0 0.00 .04 0.00



vt

RUN iD: su2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
2 AUGUST (DAY 214)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
: DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC

TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY

HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 25.0 0.00 0.00 0.00 27.4 27.4 0.00 0.0 0.00 03 0.00
2 2.2 0.00 0.00 0.00 26.1 26.1 0.00 0.0 0.00 03 0.00
3 23.4 0.00 0.00 0.00 25.0 25.0 0.00 0.0 0.00 02 0.00
i 22.5 0.00 0.00 0.00 24,0 2hh.0 0.00 0.0 0.00 02 0.00
5 21.7 0.00 0.00 0.00 23.0 23.0 0.00 0.0 0.00 02 0.00
6 22.2 0.00 0.00 0.00 22.7 22.7 0.00 0.0 0.00 .02 0.00
7 25.6 1.36 .5 4,98 112.0 113.2 .05 11.9 0.00 .07 06
8 27.8 2.41 1.1k 4,98 132.2 140.5 .38 33.1 0.00 .08 06
9 30.0 2.87 1.88 4.98 183.3 200.0 .76 40.5 .08 12 06
10 32.8 3.03 2.u7 4.98 192.7 217.8 1.14 u6.3 © .91 15 06
1 35.0 3.09 2.87 4.98 194.2 2247 1.39 u8.n 1.20 16 06
12 36.1 3.06 3.03 4.98 94,7 227.6 1.50 49,3 1.32 16 06
13 36.7 3.07 3.05 4,98 194.8 227.8 1.50 u9. 4 1.34 16 06
14 37.2 3.05 2.84 4,98 194.5 224, 7 1.38 48.5 1.2y .16 06
15 37.8 2.98 2.43 4,98 193.3 218.2 1.13 u6.6 1.02 15 06
16 37.2 2.87 1.88 4,98 191.6 208.3 .76 40.4 .67 14 06
17 37.2 2.37 1.12 4,98 189.4 195.5 .28 24,7 .22 12 06
18 35.6 1.28 0.00 0.00 92.8 92.8 0.00 0.0 0.00 24 0.00
19 34,0 0.00 0.00 0.00 63.1 63.1 0.00 £ 0.0 0.00 13 0.00
20 32.5 0.00 0.00 0.00 49.0 u9.0 0.00 0.0 0.00 09 0.00
21 30.9 0.00 0.00 0.00 41.0 41.0 0.00 0.0 0.00 07 0.00
22 29.4 -0.00 0.00 0.00 36.0 36.0 0.00 0.0 0.00 05 0.00
23 27.8 0.00 0.00 0.00 32.5 32.5 0.00 0.0 0.00 ob 0.00
2y 26.8 0.00 0.00 0.00 30.1 30.1 0.00 0.0 0.00 ou 0.00
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RUN iD: suU2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
2 SEPTEMBER (DAY 245)
INCIDENT SOLAR ENERGY o
--------------------- COLLECTOR
DIRECT COLLECTOR : EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP ] {(*) RATE INLET OUTLET COLLECTED (*) DELIVERED LLOSSES ENERGY
HOUR c GJ GJ KG/S - C o GJ A GJ GJ GJ
1 21.3 0.00 0.00 0.00 23.9 23.9 0.00 0.0 0.00 03 0.00
2 20.9 0.00 0.00 0.00 22.7 22.7 0.00 0.0 0.00 03 0.00
3 20.6 0.00 0.00 0.00 21.8 21.8 0.00 0.0 0.00 02 0.00
L 20.2 0.00 0.00 0.00 21.1 21.1 0.00 0.0 0.00 02 0.00
5 19.8 0.00 0.00 0.00 20.6 20.6 0.00 0.0 0.00 .02 0.00
6 19.4 0.00 0.00 0.00 20.1 20.1 0.00 0.0 0.00 .02 0.00
7. 19.4 .65 0.00 0.00 19.8 19.8 0.00 0.0 0.00 .01 0.00
8 20.0 2.14 .86 4.98 121.2 125.9 .22 25.3 0.00 .08 .06
9 24,4 2.81 1.73 4.98 166.9 182.0 .69 39.5 0.00 11 .06
10 26.7 3.01 2.40 4,98 191.2 215.2 1.09 45.4 .71 15 06
11 29.4 3.10 2.87 L.98 194.0 224 .1 1.37 Lg.0 1.17 16 06
12 30.6 3.13 3.10 .98 194.8 228.2 1.52 49,0 1.34 16 06
13 32.2 3.14 3.1 L.98 194.9 228.5 1.53 49,2 1.36 16 06
14 33.9 3.10 2.87 4.98 194.5 224.9 1.39 48.3 1.25 16 06
15 34.4 3.01 2.40 4.98 193.2 217.4 1.10 45.9 99 .15 06
16 35.0 2.79 1.72 L.98 191.1 205.4 .65 37.8 57 .14 06
17 35.0 2.10 .84 4.98 188.6 191.1 .11 13.1 ‘06 12 .06
18 33.9 .52 0.00 0.00 91.7 91.7 0.00 0.0 0.00 .25 0.00
19 32.2 0.00 0.00 0.00 61.6 61.6 0.00 0.0 0.00 .13 0.00
20 30.3 0.00 0.00 0.00 L7.1 47.1 0.00 0.0 0.00 .09 0.00
21 28.4 0.00 0.00 0.00 38.9 38.9 0.00 0.0 0.00 .07 0.00
22 26.6 0.00 0.00 0.00 33.6 33.6 0.00 0.0 0.00 .05 0.00
23 24,7 0.00 0.00 0.00 29.8 29.8 0.00 0.0 0.00 .05 0.00
24 22.8 0.00 0.00 0.00 26.9 26.9 0.00 0.0 0.00 .04 0.00



L%T

RUN ID: su2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
6 OCTOBER (DAY 279)
INCIDENT SOLAR ENERGY v
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 11.6 0.00 0.00 0.00 14.8 4.8 0.00 0.0 0.00 03 0.00
2 10.4 0.00 0.00 0.00 13.0 13.0 0.00 0.0 0.00 03 0.00
3 9.2 0.00 0.00 0.00 1.4 11.4 0.00 0.0 0.00 03 0.00
U -8.0 0.00 0.00 0.00 10.0 10.0 0.00 0.0 0.00 02 0.00
5 6.8 0.00 0.00 0.00 8.7 8.7 0.00 0.0 0.00 02 0.00
6 5.6 0.00 0.00 0.00 7.4 7.4 0.00 0.0 0.00 02 0.00
7 5.6 .01 0.00 0.00 6.7 6.7 0.00 0.0 0.00 02 0.00
8 9.4 1.78 .70 .98 109.6 113.0 .16 22.0 0.00 08 06
9 15.0 2.70 1.66 .98 152.4 166.9 .66 39.6 0.00 11 06
10 20.0 3.08 2.45 4.98 189.1 213.5 1.11 45,2 59 15 06
11 25.0 3.17 2.93 4,98 193.9 224.8 1.40 u7.8 1.19 .16 06
12 27.2 3.21 3.18 14.98 194.9 229.2 1.56 49.0 1.37 17 06
13 29.4 3.21 3.18 4.98 195.1 229.4 1.56 49,1 1.40 17 06
14 30.0 . 3.17 2.93 4,98 194.6 225.6 1.1 48.1 1.27 16 .06
15 30.6 3.08 2.45 4.98 193.2 217.9 1.12 45.8 1.01 .15 .06
16 31.1 2.65 1.63 4.98 190.9 203.9 .59 36.4 .53 .13 .06
17 31.1 1.68 .66 4.98 186.8 187.6 .03 5.1 0.00 .12 .06
18 30.0 .00 0.00 0.00 88.0 88.0 0.00 0.0 0.00 .25 0.00
19 26.1 0.00 0.00 0.00 56.5 56.5 0.00 0.0 - 0.00. .13 0.00
20 23.4 0.00 0.00 0.00 41.1 41.1 0.00 0.0 0.00 .09 0.00
21 20.8 0.00 0.00 0.00 32.1 32.1 0.00 0.0 0.00 .07 0.00
22 18.1 0.00 0.00 0.00 26.0 26.0 0.00 0.0 0.00 .06 0.00
23 15.5 0.00 .0.00 0.00 21.5 21.5 0.00 0.0 0.00 .05 0.00
24 12.8 0.00 0.00 .00 17.8 8 0.00 0.0 ©0.00 .04 0.00
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8%T

RUN [D: sU2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
2 NOVEMBER (DAY 306)
INCIDENT SOLAR ENERGY
--------------- ————— : : COLLECTOR
DIRECT ~ COLLECTOR : EFFIGJENCY
AMBIENT ~ NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET  COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 -1 0.00 0.00 0.00 1.7 1.7 0.00 0.0 0.00 03 0.00
2 -1.4 .00 0.00 0.00 4 L 0.00 0.0 0.00 03 0.00
3 -2.8 0.00 0.00 0.00 -.9 -.9 0.00 0.0 0.00 02 0.00
b -4.2 0.00 0.00 0.00 -2.3 -2.3 0.00 0.0 0.00 02 0.00
5 -5.6 0.00 0.00 0.00 -3.7 -3.7 0.00 0.0 0.00 02 0.00
6 -7.2 0.00 0.00 0.00 -5.1 -5.1 0.00 0.0 0.00 02 0.00
7 =4.7 0.00 0.00 0.00 =5.0 -5.0 0.00 0.0 0.00 01 0.00
8 -2.3 1.34 .61 L.98 103.7 105.6 .09 14.3 0.00 08 .06
9 0.0 2.56 1.65 4.98 144.8 159.2 .66 39.7 0.00 11 06
10 3.5 3.09 2.50 4,98 187.8 212.1 1.10 k. 1 .52 14 06
11 7.1 3.25 3.02 4.98 193.8 224.8 1.41 u6.6 1.18 17 06
12 10.6 3.29 3.26 .98 194.8 229.1 1.56 47.9 1.37 17 06
13 13.5 3.29 3.26 4.98 194.9 229.4 1.57 48.1 1.39 17 06
14 16.5 3.25 3.02 4.98 194.5 225.9 1.43 47.3 1.28 17 06
15 19.4 3.06 2.48 4.98 193.1 217.6 1.12 45.0 1.00 16 06
16 18.9 2.50 1.61 4.98 190.7 203.3 .58 35.7 51 14 06
17 18.3 1.18 0.00 0.00 78.9 78.9 0.00 0.0 0.00 28 0.00
18 17.8 0.00 0.00 0.00 47.9 u7.9 0.00 0.0 0.00 14 0.00
19 13.7 0.00. 0.00 0.00 31.9 31.9 0.00 0.0 0.00 .10 0.00
20 9.7 0.00 0.00 0.00 22.0 22.0 0.00 0.0 0.00 .08 0.00
21 5.6 0.00 0.00 0.00 14.8 14.8 0.00 0.0 0.00 .06 0.00
22 3.7 0.00 0.00 0.00 10.1 10.1 0.00 0.0 0.00 .05 0.00
23 1.9 0.00 0.00 0.00 6.6 6.6 0.00 0.0 0.00 .oh 0.00
2y 0.0 0.00 0.00 0.00 3.8 3.8 0.00 0.0 0.00 .04 0.00
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RUN ID: SU2

83/09/02.
SOUTHERN UNION
CLEAR DAY PERFORMANCE TABLE
1 DECEMBER (DAY 335)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR ) EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DEL!VERED LOSSES ENERGY
HOUR C GJ GJ KG/S C C GJ b GJ GJ GJ
1 -.5 0.00 0.00 0.00 2.1 2.1 0.00 0.0 0.00 .03 0.00
2 =1.0 0.00 0.00 0.00 .8 .8 0.00 0.0 0.00 03 0.00
3 ~-1.1 0.00 0.00 6.00 .0 0 0.00 0.0 0.00 02 0.00
L =1.1 6.00 0.00 0.00 -.h -.b 0.00 0.0 06.00 02 0.00
5 -1.0 0.00 0.00 0.00 -.7 -7 0.00 0.0 0.00 02 6.00
6 -1.0 0.00 0.00 0.00 -.8 -.8 0.00 0.0 0.00 02 0.00
7 -2.2 0.00 0.00 0.00 =1.4 -1.4 .00 0.0 0.00 02 0.00
8 -2.2 .58 0.00 0.00 =1.7 -1.7 6.00 0.0 0.00 01 0.00
9 2.8 2.28 1.55 4.98 140.3 152.7 - W57 36.6 0.00 .10 06
10 7.2 2.90 2.40 4.98 185.9 209.3 1.06 Lh.3 - .39 14 06
T 1.1 3.19 2.99 4.98 193.8 224.5 1.40 46.8 1.16 17 06
12 13.3 3.31 3.28 4.98 194.9 229.7 1.58 Lg.2 1.39 17 06
13 16.1 3.31 3.28 4.98 195.1 230.0 1.59 L48.4 1.42 17 06
4 17.8 3.18 2.97 4,98 194.5 225.4 S N 47.3 1.27 17 06
15 20.0 2.81 2.32 4.98 192.8 215.5 ) 1.03 44.6 .93 16 06
16 21.7 2.22 1.51 4.98 190.3 200.8 .48 31.8 .42 13 06
17 21.1 .45 0.00 0.00 82.2 82.2 0.00 0.0 0.00 28 .00
18 16.1 0.00 0.00 0.00 48.1 48.1 0.00 0.0 0.00 14 0.00
19 15.0 0.00 0.00 0.00 32.7 32.7 0.00 0.0 . 0.00 10 0.00
20 13.6 0.00 0.00 0.00 24.3 24.3 0.00 0.0 0.00 .07 0.00
21 12.1 0.00 0.00 0.00 19.0 19.0 0.00 0.0 0.00 .06 0.00
22 10.7 ~0.00 - 0.00 0.00 15.5 15.5 0.00 0.0 0.00 .05 0.00
23 9.2 0.00 0.00 0.00 12.9 12.9 0.00 0.0 0.00 .04 0.00
2h 7.8 0.00 0.00 0.00 10.7 10.7 ~0.00 0.0 0.00 .03 0.00

TOTAL/AVE ——- 24.24 20.30 . - - - 9.12 hy.9 6.95 2.15 L6

--------------------------------------------------------------------------------------------------------- o - - - -
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Southern Union
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RUN ID: US3

83/10/07.
USS CHEMICALS
ANNUAL PERFORMANCE SUMMARY TABLE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e it SYSTEM
HORIZONTAL DIRECT  COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON  PARASITIC
(*) COLLECTED (*) DELIVERED  LOSSES LOSSES (*) ENERGY
MONTH GJ GJ GJ GJ % GJ GJ GJ % GJ
JANUARY 789.0 845.5 L73.8 187.7 39.6 93.7 22.4 69.7 19.8 5.4
FEBRUARY 1123.4 1054.0 604.6 250.6 Li.4 152.8 28.0 67.2 25.3 6.3
MARCH 1672.9 1184.4 760.4 353.2 L6.5 250.2 31.4 71.0 32.9 6.9
APRIL 2176.3 1504.4 1152.1 566.4 L9.2 LuhL .9 L3.0 78.1 38.6 9.2
MAY 2888.4 2134.6 1748.2 870.9 49.8 707.6 65.1 100.1 40.5 4.5
JUNE 3029.7 2162.5 1740.3 883.0 50.7 725.8 61.3 92.6 n1.7 14.0
JULY 2893.3 2034.2 1567.3 785.5 50.1 621.9 58.4 105.1 39.7 13.4
AUGUST 2662.3 2191.9 1784.1 890.6 L9.9 725.2 67.1 97.8 Lo.7 15.4
SEPTEMBER 1911.0 1537.7 1132.8 555.5 L9.0 L28.7 L3. 4 84.9 37.8 10.0
OCTOBER 1576.6 1748.9 1174.2 541.8 46.1 4ou4.0 u7.0 88.8 3h.4 10.8
NOVEMBER 896.7 975.8 530.8 213.7 Lo.3 120.5 25.3 68.9 22.7 6.4
DECEMBER 735.5 829.2 408.6 161.3 39.5 77.0 19.4 63.9 18.8 5.0
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L9

RUN ID: US3

83/10/07.
USS CHEMICALS
MONTHLY PERFORMANCE SUMMARY TABLE
MAY
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR bt SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL " PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

121 5/ 1 57.9 12.6 - 0.0 .0.0 0.0 0.0 0.0 1.6 0.0 0.0
122 5/ 2 87.3 45.0 28.3 12.9 b45.5 6.9 1.5 3.2 2L.5 .4
123 5/ 3 9L4.6 66.3 L6.4 21.2 L5.7 13.7 2.3 5.0 29.6- .5
124 5/ 4 96.1 61.7 Lh.3 20.3 L45.8 14.0 2.3 3.9 31.6 .5
125 5/ 5 114.4 101.5 87.4 Lb2.9 L49.0 35.6 3.4 3.6 L40.8 T
126 5/ 6 108.2 87.0 . 70.7 34.4 Lg.7 28.0 2.9 3.7 39.6 T
127 5/ 7 4.6 28.8 12.4 6.0 Lg.2 .0 .5 5.3 .4 .
128 5/ 8 27.0 .6 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0
129 5/ 9 Lo.6 L.2 0.0 0.0 0.0 0.0 0.0 .5 0.0 0.0
130 5/10 125.1 122.6 105.6 53.4 50.6 Luy.7 3.5 3.0 Lb2.3 T
131 5/11 125.6 122.3 105.9 53.7 50.7 L6.4 3.5 3.7 L3.8 T
132 5/12 119.7 108.1 94.6 L7.4 50.2 Lbo.5 3.4 3.6 Lb2.8 T
133 5/13 22.3 .0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0
134 5/14 92.4 54.8 45.5 22.4 u9.2 15.7 1.9 3.1 3u.4 .
135 5/15 81.4 Lb6.2 36.9 16.6 b5.1 11.1 1.9 4.1 30.0 b
136 5/16 55.3 25.4 13.7 6.6 Lg.1 1.8 .6 3.6 13.4 .1
137 5/17 111.0 89.8 72.8 35.3 L48.5 28.9 3.0 3.8 39.7 T
138 5/18 122.6 113.5 102.1 51.4 50.3 LL.0 3.6 3.3 L3.1 .8
139 5/19 121.3 111.0 99.9 50.2 50.2 L43.1. 3.6 3.4 b3.1 .8
140 5/20 77.5 b1.0 29.0 13.7 L7.4 9.1 1.3 L.2 31.3 .3
141 5/21 113.0 90.9 75.4 38.3 50.8 31.7 2.6 3.0 Lb2.1 .6
142 5/22 122.9 112.1 102.2 51.7 50.6 Lhy.7 3.6 3.4 Lb3.7 .8
143 5/23 125.0 117.4 104.8 53.2 50.8 Lb6.1 3.6 3.5 LL.0 .8
144 5/24 129.8 125.9 - 113.1 58.2 51.5 51.0 3.6 3.5 L5.1 .8
145 5/25 127.6 121.1 104.6 54.0 51.6 Lb7.1 3.3 3.5 45.0 T
146 5/26 130.5 126.1 114.2 58.8 51.5 51.7 3.7 3.5 u5.2 .8
L7 5/27 106.5 4.1 61.2 30.4 L9.7 2L.6 2.3 4.0 Lo.2 .5
148 5/28 97.5 61.8 u5.2 22.3 49.3 16.3 1.9 3.6 36.1 U4
149 5/29 72.0 b2.7 32.1 15.6 Lg.6 10.9 1.3 L.3 34.1 .3
150 5/30 L48.9 9.4 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0
151 5/31 59.9 10.8 0.0 0.0 0.0 0.0 0.0 .5 0.0 0.0

TOTALS/AVERAGES 2888.4 2134.6 1748.2 870.9 49.8 707.6 65.1 100.1 4o.5 4.5



89¢

RUN ID: US3

83/10/07.
USS CHEMICALS
MONTHLY PERFORMANCE SUMMARY TABLE
JUNE
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e L b L bk SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC

JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY. DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
152 6/ 1 L6.0 5.9 0.0 0.0 0.0 0.0 0.0 =.1 0.0 0.0
153 6/ 2 111.8 86.1 73.4 37.3 50.8 29.5 2.6 2.7 Lo.2 .6
154 6/ 3 80.4 34.7 18.3 8.7 L7.8 4.0 .9 3.9 21.9 .2
155 6/ L 133.5 130.1 117.6 60.8 51.7 53.4 3.7 3.5 L45.4 .8
156 6/ 5 133.5 129.9 117.6 60.9 51.8 53.6 3.7 3.5 45.6 .8
157 6/ 6 122.6 106.9 9L.7 L8..4 51.1 b1.7 3.2 3.5 L44.0 T
158 6/ 7 99.0 60.2 L2.7 20.5 L48.1 15.3 1.9 4.0 35.9 .4b
159 6/ 8 101.8 61.1 Ly.7 22.1 Lo. 4 16.5 1.8 3.5 36.9 4
160 6/ 9 128.7 119.2 104.8 54.5 52.1 L7.4 3.2 3.3 L5.2 .7
161 6/10 122.9 106.3 oL. 4L L8. 4 51.3 Lb2.1 3.2 3.4 LL.6 T
162 6/11 125.9 112.6 100.5 52.0 51.8 45.3 3.2 3.4 45.1 T
163 6/12 117.8 96.6 8L. 4 L2.1 49.9 35.6 3.2 3.5 L2.1 T
164 6/13 133.1 128.2 112.7 58.0 51.5 50.6 3.5 3.7 LL.9 Ny
165 6/14 77.8 23.8 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0
166 6/15 101.6 66.7 53.8 27.8 51.5 21.5 1.8 2.8 L40.0 .4
167 6/16 70.6 17.9 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0
168 6/17 85.6 L45.2 35.6 17.4 L8.8 11.4 1.5 2.9 32.0 .4
169 6/18 119.4 100.6 87.8 L3.8 49.9 36.9 3.3 3.5 L42.0 T
170 6/19 88.9 L46.9 23.2 11.6 49.9 6.7 .9 3.9 28.8 .2
171 6/20 128.2 119.7 105.4 - 54.1 51.4 L7.1 3.4 3.6 Ly, 7 T
172 6/21 114.3 88.9 78.1 38.4 L9.2 31.8 3.2 3.5 - 40.7 .7
173 6/22 4.6 39.2 26.7 12.7 L7.8 8.2 1.2 L.2 30.9 .3
174 6/23 107.8 78.1 64.5 32.2 L49.9 25.8 2.5 3.3 40.0 .6
175 6/24 . 82.1 33.3 10.2 L.7 L6.3 .8 .5 4.0 7.6 .1
176 6/25 57.7 1.4 0.0 0.0 0.0 0.0 0.0 .9 0.0 0.0
177 6/26 81.3 LL.8 36.2 17.9 L9. 4 11.8 1.5 2.8 32.7 .4
178 6/27 L3.2 3.2 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0
179 6/28 101.0 63.4 39.7 19.5 49.1 13.2 1.6 3.2 33.3 .4
180 6/29 112.0 86.3 69.0 34.7 50.3 28.4 2.6 3.5 L1.1 .6
181 6/30 126.5 119.3 104.3 54.3 52.0 L7.1 3.2 3.4 L5.2 T



69¢

RUN ID: US3

83/10/07.
USS CHEMICALS
MONTHLY PERFORMANCE SUMMARY TABLE
JuLy
INCIDENT SOLAR ENERGY SYSTEM
mmmmeme———m e ——e—c—e—————— - - COLLECTOR = =====-==cc-ccc-o-o--- SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL . PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC

JULIAN i : (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY

DAY DATE . GJ GJ GJ GJ % GJ GJ GJ % GJ
©.182 7/ 1 76.7 37.1 23.0 11.4 49.8 6.8 .9 3.9 29.8 .2
183 7/.2 109.4 82.2 61.7 30.1 L8.7 23.0 2.6 L.7 37.2 .6
184 : 7/ 3 123.8 112.5 99.5 51.0 51.2 44,0 3.3 3.5 Ly, 2. T
.185 7/ 4 117..1 98.8 86.9 L43.8 50.4 37.1 3.2 3.4 L2.7 T
186 7/ 5 4.1 35.5 20.9 10.1 L8.4 5.7 .9 4.3 27.3 .2

187 7/ 6 99.0 68.0 56.7 29.3 51.6 23.5 1.9 3.2 Li.4 .4

188 /7 121.7 108.8 96.5 L9.5 51.3 L2.8 3.2 3.4 L. 4 T

189 7/ 8 83.6 -46.9 2.5 12.1 L49.6 7.5 .9 4.3 30.7 .2
190 7/ 9 95.9 57.2 37.7 19.5 51.8 4.3 1.2 3.5 37.9 .3
- 191 7/10 88.3 52.0 34.6 16.6 L8.1 9.9 1.5 5.2 28.5 b
-192 /11 68.0 29.1 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0
2193 7/12 129.3 126.9 112.1 58.6 52.3 50.6 3.3 2.8 45.1 T

194 7/13 80.7 38.7 23.2 11.7 50.4 7.2 .9 L.1 30.9 .2
195 7/14 105.8 79.1 54.8 :28.0 51.1 22.0 1.9 3.6 Lo.2 .4

196 7/15 109.2 8u.7 7h.6 37.3 49.9 30.7 2.9 3.8 L1.1 T

197 7/16 114.1 96.7 8L.5 L42.0 L9.7 35.5 3.2 3.4 L2.0 T

198 - - /17 106.0 78.9 68.8 33.9 L49.2 27.7 2.8 3.5 L40.3 T

199 7/18 45.4 10.5 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0
200 7/19 80.1 38.7 20.5 10.1 49.2 4.8 .9 2.7 23.3 .2
201 7/20 99.0 68.9 54.6 25.0 L45.7 17.7 2.8 4.4 32.5 T
202 7/21 113.5 98.2 82.9 Lb1.9 50.5 35.2 3.0 3.6 L2.4 T
203 7/22 120.0 113.1 99.3 50.7 51.1 L3.8 3.3 3.5 Ly, 1 T
204 7/23 100.9 72.6 53.5 26.9 50.4 21.5 1.9 4.0 “40.1 .4
205 7/24 44,0 8.8 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0
206 7/25 90.5 54.0 33.5 16.3 L8.8 10.3 1.5 2.9 30.8 .4
207 7/26 70.9 25.9 6.6 3.3 49.9 0.0 .3 3.7 0.0 .1
208 7/27 107.3 93.0 80.7 39.5 L8.9 32.3 3.3 3.2 L0.0 T
209 7/28 92.1 68.3 57.6 28.4 L9.3 22.6 2.3 3.9 39.3 .5
210 7/29 80.7 45.4 28.7 13.9 u48.4 8.7 1.3 3.7 30.3 .3
211 7/30 35.2 2.8 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0
212 7/31 111.3 100.9 89.4 Lh.6 50.0 36.8 3.3 2.8 L1.1 .7



0.7

RUN 1D: US3

83/10/07.
USS CHEMICALS
MONTHLY PERFORMANCE SUMMARY TABLE
AUGUST
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR et tutatalad) SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (#) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ

213 8/ 1 104.7 87.7 77.8 39.6 50.9 33.3 2.8 3.3 L2.8 T
214 8/ 2 95.6 71.9 51.3 24.8 L8. 4 19.1 2.2 3.9 37.3 -5
215 8/ 3 67.5 b1.3 30.9 15.4 49.8 10.2 1.2 3.5 33.1 .3
216 8/ 4 107.1 96.4 82.8 Lb1.5 50.2 34.9 3.0 3.7 L2.2 g
217 8/ 5 61.4 19.7 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0
218 8/ 6 107 .1 97.9 85.9 43.0 50.0 35.5 3.2 2.7 L41.3 g
219 8/ 17 106.0 97.4 86.2 L43.1 50.0 36.3 3.2 3.4 L2.1 T
220 8/ 8 53.9 13.3 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0
221 8/ 9 21.2 .8 0.0 0.0 0.0 0.0 0.0 N 0.0 0.0
222 8/10 L1.9 3.8 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
223 8/11 105.4 99.0 87.9 LL.5 50.6 36.3 3.2 2.6 L1.2 .7
224 8/12 47.9 16.2 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0
225 8/13 85.5 63.3 49.5 24.6 L49.8 18.3 1.9 3.2 36.9 L4
226 8/14 *105.1 101.2 89.3 b45.3 50.7 38.3 3.2 3.3 L2.9 T
2217 8/15 102.4 96.7 85.8 b43.2 50.4 36.6 3.2 3.4 L2.6 T
228 8/16 91.0 76.3 63.6 32.2 50.6 26.4 2.2 3.9 b1.6 )
229 8/17 90.1 75.0 63.9 31.1 L8.7 2L, 7 2.8 3.3 38.7 N
230 8/18 93.4 80.7 69.2 34.1 49.3 27.9 2.8 3.4 L40.3 T
231 8/19 67.4 44,1 31.4 15.3 L8.8 10.6 1.3 L.2 33.7 .3
232 8/20 8L.7 67.4 L7.8 22.9 L7.8 15.3 2.1 L.7 32.1 .5
233 8/21 110.5 115.0 101.0 51.6 51.1 LL.6 3.3 3.5 L. 2 T
234 8/22 69.8 50.5 36.0 17.3 L48.0 12.3 1.6 4.1 34.1 .4
235 8/23 78.9 57.0 L47.8 23.0 48.0 17.0 2.1 3.3 35.5 .5
236 8/24 93.0 81.6 65.2 31.8 L8.7 25.6 2.6 3.8 39.3 .6
237 8/25 99.8 97.2 80.1 40.1 50.0 33.2 2.9 3.6 L1.5 Ny
238 8/26 100.8 100.4 87.5 L3.7 50.0 37.1 3.2 3.4 L2.4 7
239 8/27 103.7 107.0 93.4 Lb7.4 50.7 40.5 3.2 3.5 L3.4 T
240 8/28 107.8 115.0 100.7 51.7 51.3 LL4.8 3.3 3.5 Ly.6 T
24 8/29 101.5 102.7 84.5 L42.9 50.8 36.4 2.9 3.7 43.0 T
242 8/30 69.0 Lb1.7 26.7 12.6 L7.3 8.2 1.2 4.0 30.6 .3
243 8/31 87.9 73.8 58.0 28.2 L8.5 21.8 2.5 3.3 37.6 .6
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1

TOTALS/AVERAGES 2662.3 2191.9 1784.1 890.6 b49.9 725.2 67.1 97.8 L4o.7 15.4



1.2

RUN ID: US3

83/10/07.
USS CHEMICALS
MONTHLY PERFORMANCE SUMMARY TABLE
SEPTEMBER
INCIDENT SOLAR ENERGY SYSTEM
il bl DL L L COLLECTOR = ==eeccccccccccccc--- SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
24y 9/ 1 99.7 102.7 sh. 43.0 50.9 36.3 2.9 3.6 43.0 T
245 9/ 2 100.1 105.8 92.0 46.6 50.7 L40.0 3.2 3.4 L43.5 T
2L6 9/ 3 79.9 63.7 b1.3 19.8 L7.8 12.9 1.8 5.1 31.2 .4
2u7 9/ 4 6L4.9 36.6 27.0 13.1 L8.6 8.2 1.2 3.8 30.3 .3
248 9/ 5 85.3 68.0 51.1 25.0 49.0 19.2 1.9 L. 37.6 L
249 9/ 6 82.6 69.5 37.7 17.9 L7.4 12.7 1.6 4.0 33.5 .4
250 9/ 7 89.5 87.6 70.2 34.0 48.3 26.9 2.9 3.5 38.2 T
251 9/ 8 100.7 111.5 96.6 48.6 50.3 41.8 3.3 3.5 43.3 y
252 9/ 9 92.3 91.4 73.1 36.6 50.0 30.1 2.6 3.9 1.2 .6
253 9/10 87.6 80.3 65.4 32.2 49.3 26.2 2.5 3.6 Lo.1 .6
254 9/11 81.0 66.5 49.8 23.7 L7.7 18.0 2.2 3.7 36.2 .5
255 9/12 87.3 80.9 61.8 30.8 49.9 24.7 2.2 3.7 L40.0 .5
256 9/13 28.7 2.4 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0
257 9/14 55.8 21.7 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
258 9/15 51.0 28.7 19.8 9.7 48.9 3.8 .9 3.1 19.4 .2
259 9/16 94.9 107.9 91.9 Ly, 9 48.9 38.0 3.4 3.5 L.y .7
260 9/17 79.3 68.3 51.9 2L.6 L7.4 18.7 2.2 3.9 35.9 .5
261 9/18 51.7 27.6 3.9 1.8 45.3 0.0 .2 3.1 0.0 .1
262 9/19 15.0 .3 0.0 0.0 0.0 0.0 0.0 .7 0.0 0.0
263 9/20 16.1 .4 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
264 9/21 43.7 6.7 0.0 0.0 0.0 0.0 0.0 .1 0.0 0.0
265 9/22 51.4 29.2 13.3 6.7 50.5 0.0 .5 3.8 0.0 .1
266 9/23 76.8 81.6 61.3 30.0 48.9 23.4 2.3 3.8 38.2 .5
267 9/24 81.1 85.8 6L4.3 30.3 47.1 24.0 2.7 3.9 37.3 .6
268 9/25 21.1 .8 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0
269 9/26 32.8 2.0 0.0 0.0 0.0 0.0 0.0 b 0.0 0.0
270 9/27 18.3 .6 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
271 9/28 57.6 2.2 31.0 15.2 L9.2 8.7 1.2 3.0 27.9 .3
272 9/29 71.2 66.6 45.1 21.1 46.8 15.3 1.9 4.0 33.9 .4
273 9/30 13.6 .3 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0

TOTALS/AVERAGES 1911.0 1537.7 1132.8 555.5 49.0 428.7 L3.4 8L.9 37.8 10.0



RUN ID: US3

83/10/07.
USS CHEMICALS
MONTHLY PERFORMANCE SUMMARY TABLE
OCTOBER
INCIDENT SOLAR ENERGY SYSTEM
------------------------------- COLLECTOR e e e b SYSTEM
HORIZONTAL DIRECT COLLECTOR EFFICIENCY NON- EFFICIENCY
SURFACE NORMAL PLANE ENERGY BASED ON ENERGY OPERATING OPERATING BASED ON PARASITIC
JULIAN (#*) COLLECTED (*) DELIVERED LOSSES LOSSES (*) ENERGY
DAY DATE GJ GJ GJ GJ % GJ GJ GJ % GJ
274 10/ 1 41.0 12.6 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
275 10/ 2 17.2 92.7 67.0 31.4 L6.8 23.4 2.7 3.2 34.9 .6
276 10/ 3 81.7 105.3 80.2 37.8 L7.2 30.5 3.1 4.0 38.1 .7
277 10/ 4 78.8 99.9 75.7 35.5 L46.9 28.6 3.0 4.0 37.7 T
278 10/ 5 51.1 26.5 3.6 1.5 L1.0 0.0 .2 3.2 0.0 .1
279 10/ 6 78.0 100.5 72.1 35.0 L48.6 27.1 2.5 3.3 37.6 .6
N 280 10/ 7 54.7 L.y 15.9 6.3 39.5 2.0 .9 4.3 12.4 .2
) 281 10/ 8 12.6 .3 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0
282 10/ 9 6L.1 69.3 51.9 24.8 L47.8 17.6 2.1 3.1 33.8 .5
283 10/10 39.7 19.6 7.4 3.7 50.0 0.0 .3 3.8 0.0 1
284 10/11 75.3 102.9 72.6 34.6 L7.7 27.8 2.6 3.8 38.3 .6
285 10/12 4.6 102.6 72.1 34.1 L7.3 27.4 2.7 4.0 38.0 .6
286 10/13 73.8 102.2 7.7 34.5 L8.1 28.0 2.5 3.8 39.0 .6
287 10/14 55.9 75.7 51.9 23.1 Ly.5 17.1 2.5 3.7 32.9 .6
288 10/15 6L.0 76.5 49.5 22.3 45.1 16.5 2.1 3.9 33.2 .5
289 10/16 31.8 5.2 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0
290 10/17 11.5 .3 0.0 0.0 0.0 0.0 0.0 .5 0.0 0.0
291 10/18 11.3 .3 0.0 0.0 0.0 0.0 0.0 .3 0.0 0.0
292 10/19 11.2 .3 0.0 0.0 0.0 0.0 0.0 .2 0.0 0.0
293 10/20 50.3 51.7 40.1 19.5 L48.6 12.4 1.5 3.0 30.9 .4
294 10/21 65.0 92.5 63.3 28.8 L45.6 22.3 2.6 3.8 35.2 .6
295 10/22 66.8 98.0 67.3 31.2 L6.3 24.8 2.6 3.9 36.8 .6
296 10/23 6L.4L 92.4 6L.5 29.6 L5.9 23.2 2.5 3.9 36.0 .6
297 10/24 57.6 4.1 51.9 22.9 Ly .1 16.8 2.4 3.7 32.5 .6
298 10/25 17.5 2.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0
299 10/26 52.2 60.1 L3.5 20.7. L7.5 4.1 1.6 3.3 32.3 .4
300 10/27 62.9 95.4 6L.9 28.7 Ly, 3 22.1 2.6 3.9 34.0 .6
301 10/28 27.1 5.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0
302 10/29 18.5 1.1 0.0 0.0 0.0 0.0 0.0 .6 0.0 0.0
303 10/30 59.5 89.6 59.8 25.6 L2.8 18.1 2.6 3.1 30.2 .6
304 10/31 L6.6 53.0 27.2 10.2 37.6 4.5 1.5 4.3 16.7 .4
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S/t

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
18 JANUARY (DAY 18)
INCIDENT SOLAR ENERGY :
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
) TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR "C GJ - GJ KG/S Y Cc GJ % - GJ GJ GJ
1 -16.1 0.00 0.00 0.00 -14.6 -14.6 0.00 0.0 0.00 08 0.00
2 -17.2 0.00 0.00 0.00 -15.5 =-15.5 0.00 0.0 0.00 08 0.00
3 -18.3 0.00 0.00 0.00 -16.5 -16.5 0.00 0.0 0.00 08 0.00
L -17.8 0.00 0.00 0.00 -17.0 =17.0 0.00 0.0 0.00 .07 0.00
5 -17.2 0.00 0.00 0.00 =17.1 =17.1 0.00 0.0 0.00 .06 0.00
6 -17.8 0.00 0.00 0.00 -17.3 =-17.3 0.00 0.0 0.00 .05 0.00
7 -18.3 0.00 0.00 ~0.00 =17.7 -17.7 0.00 0.0 0.00 .05 0.00
8 -17.8 .98 0.00 0.00 =17.7 =17.7 0.00 0.0 0.00 .04 0.00
9 -17.8 6.98 3.23 20.13 52.9 60.5 1.15 35.6 0.00 .15 .07
10 -15.0 10.66 L.40 20.13 75.5 8L.7 1.39 31.5 -0.00 .21 .07
11 -12.2 12.75 5.80 20.13 108.4 120.8 1.87 32.2 0.00 .28 o7
12 =-11.1 13.46 7.57 20.13 149.9 167.5 2.66 35.1 .26 38 07
13 -9.4 13.55 9.36 20.13 155.5 181.9 3.98 Lb2.5 3.14 .4o 07
1L -7.8 12.87 10.41 20.13 156.2 188.3 L.8L L6.5 h.2y .bo .07
15 -6.1 7.52 6.79 20.13 155.4 174.1 2.81 Li.4 2.85 .39 .07
16 . -5.6 L4.49 0.00 0.00 L4y.0 L4.0 0.00 0.0 0.00 1.15 0.00
17 -5.6 .82 0.00 0.00 19.8 19.8 0.00 0.0 0.00 .49 0.00
.18 -6.7 0.00 0.00 0.00 8.4 8.4 0.00 0.0 0.00 .37 0.00
19 -7.2 0.00 0.00 0.00 2.1 2.1 0.00 0.0 - 0.00 .31 0.00
20 =6.7 0.00 0.00 0.00 -1.2 =1.2 0.00 0.0 0.00" 27 0.00
21 =5.6 0.00 0.00 0.00 -2.9 =2.9 0.00 0.0 - 0.00 23 0.00
22 -3.9 0.00 0.00 0.00 -3.2 =3.2 0.00 0.0 0.00 20 0.00
23 =-3.9 0.00 0.00 0.00 -3.5 -3.5 0.00 0.0 0.00 18 0.00
2L -2.8 0.00 0.00 0.00 =3.2 -3.2 0.00 0.0 0.00 16 0.00



912

RUN ID: US3

83/10/07.
USS CHEMICALS
" CLEAR DAY PERFORMANCE TABLE
24 FEBRUARY (DAY 55)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR C GJ GJ KG/S C c GJ % GJ GJ GJ
1 -3.3 0.00 0.00 0.00 -1.7 =1.7 0.00 0.0 0.00 .12 0.00
2 -4.1 0.00 0.00 0.00 -2.6 -2.6 0.00 0.0 0.00 .11 0.00
3 -5.1 0.00 0.00 0.00 -3.5 -3.5 0.00 0.0 0.00 .11 0.00
L -6.1 0.00 0.00 0.00 -L.4 -4L.4 0.00 0.0 0.00 .10 0.00
5 -6.2 - 0.00 0.00 0.00 -5.1 =5.1 0.00 0.0 0.00 .09 0.00
6 -6.4 0.00 0.00 0.00 -5.5 -5.5 0.00 0.0 0.00 .08 0.00
7 -6.7 0.00 0.00 0.00 -6.0 -6.0 0.00 0.0 0.00 .08 0.00
8 -4.0 5.39 3.73 20.13 84.6 92.1 1.13 30.4 0.00 .20 .07
9 -1.4 9.1 5.72 20.13 120.1 135.3 2.28 39.9 0.00 .28 07
10 1.1 11.75 6.73 20.13 151.7 167.5 2.39 35.5 .64h .35 07
11 2.8 13.02 7.85 20.13 155.2 175.4 3.04 38.8 2.44 .37 07
12 L.4 13.53 9.23 20.13 155.8 182.7 L.06 L3.9 3.46 .37 07
13 6.1 13.77 10.78 20.13 156.5 190.9 5.19 Lg.2 L4.56 .38 .07
4 7.0 13.21 11.59 20.13 156.9 195.4 5.79 50.0 5.27 .38 .07
15 8.0 11.83 11.23 20.13 157.0 194.2 5.61 49.9 5.26 .38 .07
16 8.9 9.20 9.12 20.13 156.4 185.7 4.4 L8.3 4.30 .37 .07
17 6.9 L4.83 0.00 0.00 56.1 56.1 0.00 0.0 0.00 1.10 0.00
18 . L.8 0.00 0.00 0.00 30.8 30.8 0.00 0.0 0.00 .49 0.00
19 2.8 0.00 0.00 0.00 18.6 18.6 0.00 0.0 0.00 .37 0.00
20 2.4 0.00, 0.00 0.00 12.1 12.1 0.00 0.0 0.00 .31 0.00
21 2.1 0.00 0.00 0.00 8.2 8.2 0.00 0.0 0.00 .27 0.00
22 1.7 0.00 0.00 0.00 5.8 5.8 0.00 0.0 0.00 .24 0.00
23 .9 0.00 0.00 0.00 4.0 L.o 0.00 0.0 0.00 .21 0.00
24 .2 0.00 0.00 0.00 2.6 2.6 0.00 0.0 0.00 19 0.00

------- T = . " L Y A e e S T e R 4 R R e M et e %Y R A e e A W o e e " 0 B S e e e e S o e = T b A = e R AR e A A =

TOTAL/AVE - 105.93 75.98 - = - 33.90 LL.6 25.94 6.96 .66



LLe

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
21 MARCH (DAY 80)
INCIDENT SOLAR:ENERGY
--------------------- ’ ‘ COLLECTOR
DIRECT COLLECTOR EFFICIENCY ) ‘
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (M) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ. KG/S C . C .GJ % GJ GJ GJ
. - , '
1 =2.2 0.00 0.00 0.00 -.6 -.6 0.00 0.0 0.00 .02 0.00
2 -2.3 0.00 0.00 0.00 -1.2 -1.2 0.00 . 0.0 0.00 .02 0.00
3 =2.5 0.00 . 0.00 0.00 -1.7 -1.7 0.00 0.0 0.00 .02 0.00
L -2.8 0.00 0.00 . 0.00 =2.1 =2.1 0.00 . 0.0 0.00 .02 0.00
5 =2.7 -'0.00 0.00 0.00 -2.3 =2.3 0.00 0.0 0.00 .01 0.00
6 =2.7 0.00 0.00 0.00 -2.4 -2.4 0.00 0.0 0.00 .01 0.00
7 -2.8 1.83 0.00 0.00 -2.6 -2.6 0.00 0.0 0.00 .01 0.00
8 =.1 5.92 L.68 20.13 83.1 98.6 2.33 u9.7 0.00 .19 .07
9 2.4 8.84 6.45 20.13 134.0 152.7 2.82 L3.7 0.00 .31 07
10 5.0 10.39 7.31 20.13 154.2 174.5 3.06 b1.8 - 1.83 .36 07
11 7.2 11.90 8.62 20.13 155.7 181.2 3.85 Ly 7 3.27 36 07
12 9.5 12.90 10.12 20.13 156.3 188.5 L.85 48.0 L.26 37 07
13 1.7 13.94 11.99 20.13 157.1 197.3 6.07 50.6 5.43 37 07
1L 13.0 13.59 12.65 20.13 157.5 200.6 6.50 51.4 6.03 .37 .07
15 4.3 12.60 12.36 20.13 157.5 199.7 6.37 51.5 6.02 .37 .07
16 15.6 - 10.53 10.52 20.13 157.1 . 193.0 5.42 51.5 5.26 .36 .07
17 4.3 6.84 6.74 20.13 155.6 171.9 2.47 36.6 T 2.76 .34 .07
18 13.0 2.04 0.00 0.00 61.1 61.1 0.00 0.0 0.00 1.00 0.00
19 11,7 0.00 0.00 0.00 37.0 37.0 0.00 0.0 0.00 . .45 0.00
20 10.8 0.00 0.00 0.00 25.7 25.7 0.00 0.0 0.00 .34 0.00
21 9.8 0.00 0.00 0.00 19.3 19.3 0.00 0.0 '0.00 .29 0.00
22 8.9 0.00 0.00 0.00 15.3 15.3 0.00 0.0 0.00 .25 0.00
23 8.3 0.00. 0.00 0.00 12.7 12.7 0.00 0.0 0.00 .22 0.00
2L 7.8 0.00 0.00 0.00 10.9 10.9 0.00 0.0 0.00 20 0.00



8LC

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
17 APRIL (DAY 107)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
: TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR o GJ GJ KG/S c c GJ % GJ GJ GJ
1 10.6 0.00 0.00 0.00 11.3 11.3 0.00 0.0 0.00 .10 0.00
2 9.8 0.00 0.00 0.00 10.8 10.8 - 0.00 0.0 0.00 .09 0.00
3 9.1 0.00 0.00 0.00 10.2 10.2 0.00 0.0 0.00 .09 0.00
I 8.3 0.00 0.00 0.00 9.5 9.5 0.00 0.0 0.00 .08 0.00
5 7.9 0.00 0.00 0.00 8.9 8.9 0.00 0.0 0.00 08 0.00
6 7.6 0.00 0.00 0.00 8.4 8.4 0.00 0.0 0.00 07 0.00
7 7.2 4.01 0.00 0.00 8.0 8.0 0.00 0.0 0.00 07 0.00
8 9.2 8.33 7.34 20.13 132.3 156.1 3.58 48.8 0.00 : 28 .07
9 11.3 11.20 9.40 20.13 154.6 184.8 L.55 u8.uy 2.99 35 .07
10 13.3 12.79 10.51 20.13 156.6 191.0 5.18 49.3 4.63 36 07
11 14.6 13.50 11.28 20.13 157.0 194.6 5.67 50.2 5.19 .36 07
12 15.9 13.72 12.02 20.13 157.3 198.1 6.15 51.2 5.68 .36 07
13 17.2 13.88. 12.88 20.13 157.6 202.0 6.69 51.9 6.21 .37 07
1n 17.9 13.71 13.34 20.13 157.8 204,2 6.98 52.3 6.55 .37 07
15 18.7 13.05 13.02 20.13 157.8 203.6 6.90 53.0 6.55 .36 07
16 19.4 11.35 11.27 20.13 157.4 196.0 5.82 51.6 5.70 .36 07
17 19.2 8.15 7.78 20.13 156.3 180.8 3.70 u7.6 3.82 .34 .07
18 19.1 3.52 0.00 0.00 67.1 67.1 0.00 0.0 0.00 .99 0.00
19 18.9 0.00 0.00 0.00 u3.7 u3.7 0.00 0.0 0.00 Ly 0.00
20 16.3 0.00 0.00 0.00 31.8 31.8 0.00 0.0 0.00 .35 0.00
21 13.7 0.00 0.00 0.00 24,4 2u.4h 0.00 0.0 0.00 .30 0.00
22 11.1 0.00 0.00 0.00 19.2 19.2 0.00 0.0 0.00 .26 0.00
23 10.5 0.00 0.00 0.00 15.9 15.9 0.00 0.0 0.00 .23 0.00
24 10.0 0.00 0.00 0.00 13.7 13.7 0.00 0.0 0.00 21 0.00



6.7

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
26 MAY (DAY 146)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR ) EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ b GJ GJ GJ
1 20.0 0.00 0.00 0.00 22.9 22.9 0.00 0.0 0.00 18 0.00
2 19.3 0.00 0.00 0.00 21.6 21.6 0.00 0.0 0.00 16 0.00
3 18.5 0.00 0.00 0.00 20.5 20.5 0.00 0.0 0.00 15 0.00
L 17.8 0.00 0.00 0.00 19.5 19.5 0.00 0.0 0.00 4 0.00
5 17.6 0.00 0.00 0.00 18.8 18.8 0.00 0.0 0.00 12 0.00
6 17.4 .66 0.00 0.00 18.3 18.3 0.00 0.0 0.00 11 0.00
7 17.2 5.7 L.66 20.13 127.7 141.5 2.09 LL.8 0.00 .26 .07
8 19.1 9.36 8.51 20.13 153.6 181.2 L.16 48.9 2.22 33 07
9 20.9 11.47 10.61 20.13 156.7 192.5 5.40 50.9 Lb.71 35 07
10 22.8 12.55 11.48 20.13 157.2 196.5 5.93 51.7 5.46 35 07
11 24.3 12.99 12.00 20.13 157.4 198.9 6.25 52.1 5.83 35 07
12 25.7 13.11 12.43 20.13 157.6 200.9 6.52 52.5 6.12 35 07
13 27.2 13.18 12.87 20.13 157.8 203.0 6.81 53.0 6.41 35 07
14 27.6 12.54 12.50 20.13 157.8 202.1 6.68 53.4 6.36 34 .07
15 27.9 11.63 11.60 20.13 157.5 198.3 6.15 53.0 5.92 34 .07
16 28.3 10.09 9.77 20.13 157.0 190.1 4.99 51.1 4.91 33 .07
17 27.4 8.19 7.78 20.13 156.2 181.4 3.79 48.8 3.73 32 .07
18 26.5 4.61 0.00 0.00 73.7 73.7 0.00 0.0 0.00 93 0.00
19 25.6 0.00 0.00 0.00 50.4 50.4 0.00 0.0 0.00 L3 0.00
20 23.9 0.00 0.00 0.00 39.0 39.0 0.00 0.0 0.00 33 0.00
21 22.3 0.00 0.00 0.00 32.2 32.2 0.00 0.0 0.00 28 0.00
22 20.6 ~0.00 0.00 0.00 27.7 27.7 0.00 0.0 0.00 25 0.00
23 19.8 0.00 0.00 0.00 24.7 2L.7 0.00 0.0 0.00 22 0.00
24 19.1 0.00 0.00 0.00 22.6 22.6 0.00 0.0 0.00 19 0.00



08T

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
L JUNE (DAY 155)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 16.1 0.00 0.00 0.00 19.5 19.5 0.00 0.0 0.00 18 0.00
2 15.7 0.00 0.00 0.00 18.1 18.1 0.00 0.0 0.00 16 0.00
3 15.4 0.00 0.00 0.00 17.1 17.1 0.00 0.0 0.00 15 0.00
L 15.0 0.00 0.00 0.00 16.4 16.4 0.00 0.0 0.00 13 0.00
5 15.9 0.00 0.00 0.00 16.2 16.2 0.00 0.0 0.00 12 0.00
6 16.9 .58 0.00 0.00 16.4 16.4 0.00 0.0 0.00 10 0.00
7 17.8 5.39 L.36 20.13 122.2 135.2 1.96 45.0 0.00 24 .07
8 19.8 9.32 8.1 20.13 152.7 180.1 L4.12 49.0 1.93 32 .07
9 21.9 11.37 10.62 20.13 156.7 192.7 5.42 51.0 L.69 34 07
10 23.9 12.40 11.46 20.13 157.2 196.5 5.93 51.8 5.46 35 07
11 24,5 12.83 11.96 20.13 157.4 198.8 6.23 52.1 5.82 35 07
12 25.0 12.94 12.35 20.13 157.6 200.5 6.47 52.4 6.07 35 07
13 25.6 13.00 12.75 20.13 157.8 202.4 6.73 52.8 6.33 35 07
4 26.0 12.95 12.93 20.13 157.9 203.9 6.93 53.6 6.54 35 .07
15 26.3 12.62 12.57 20.13 157.9 202.3 6.69 53.2 6.40 35 .07
16 26.7 11.62 11.21 20.13 157.4 196.0 5.82 51.9 5.67 .34 .07
17 26.1 9.44 9.04 20.13 156.7 186.7 4.52 50.1 L.u7 .33 .07
18 25.6 5.16 0.00 0.00 73.2 73.2 0.00 0.0 0.00 .96 0.00
19 25.0 .uh 0.00 0.00 L9.8 49.8 0.00 0.0 0.00 .uy 0.00
20 23.3 0.00 0.00 0.00 38.4 38.4 0.00 0.0 0.00 .34 0.00
21 21.7 0.00 0.00 0.00 31.6 31.6 0.00 0.0 0.00 28 0.00
22 20.0 0.00 0.00 0.00 27.1 27.1 0.00 0.0 0.00 25 0.00
23 19.1 0.00 0.00 0.00 2L.1 2L .1 0.00 0.0 0.00 22 0.00
2L 18.1 0.00 0.00 0.00 21.8 21.8 0.00 0.0 0.00 20 0.00



{82

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
12 JUuLy (DAY 193)
INCIDENT SOLAR ENERGY
--------------------- . COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
"TEMP . (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY
HOUR c GJ GJ KG/S c C GJ % . GJ GJ GJ

1 211 .0.00 0.00 0.00 22.2 22.2 0.00 0.0 0.00 .03 0.00
2 20.4 0.00 - 0.00 0.00 21.6 21.6 0.00 0.0 0.00 .03 0.00
3 19.6 0.00 0.00 0.00 20.9 20.9 0.00 0.0 0.00 .03 0.00
L 18.9 0.00 0.00 0.00 20.1 20.1 0.00 0.0 0.00 .03 0.00
5 19.3 0.00 0.00 0.00 19.8 19.8 0.00 0.0 0.00 .03 0.00
6 19.6 .22 0.00 0.00 19.8 19.8 0.00 0.0 0.00 .03 0.00
7 20.0 L.30 0.00 0.00 19.8 19.8 0.00 0.0 0.00 .02 0.00
8 21.7 8.59 7.77 20.1 135.3 161.5 3.95 50.8 0.00 .27 .07
9 23.3 11.07 10.31 20.13 155.6 190.5 5.26 51.0 3.78 .33 07
10 25.0 12.21 11.25 20.13 157.1 195.7 5.82 51.7 - 5.31 .34 07
11 25.9 12.71 11.81 20.13 157.4 198.3 6.16 52.2 5.74 34 07
12 26.9 12.86 12.24 20.13 157.6 200.2 6.43 52.5 6.03 . 3L 07
13 27.8 13.17 12.90 20.13 157.8 203.2 6.8L 53.1 6.41 .34 07
4 28.3 13.11 13.08 20.13 158.0 204.7 7.04 53.9 6.65 .34 07
15 28.9 12.73 12.69 20.13 158.0 203.1 6.80 53.6 6.51 .34 07
16 29.4 11.65 11.26 20.13 157.5 196.5 5.88 52.2 5.74 .34 .07
17 29.0 9.24 8.82 20.13 156.7 186.1 L.43 50.2 L.42 .33 .07
18 28.7 4.65 0.00 0.00 76.0 76.0 0.00 0.0 0.00 .93 0.00
19 28.3 .36 0.00 0.00 52.9 52.9 0.00 0.0 0.00 .43 0.00
20 26.5 0.00 0.00 0.00 b1.5 b1.5 0.00 0.0 0.00 33 0.00
21 2L.6 0.00 0.00 0.00 3L.7 3L.7 0.00 0.0 0.00 28 0.00
22 22.8 0.00 0.00 0.00 30.0 30.0 0.00 0.0 0.00 25 0.00
23 22.1 0.00 0.00 0.00 27.0 27.0 0.00 0.0 0.00 22 0.00
.24 21.3 0.00 0.00 0.00 2Lk.9 24.9 0.00 0.0 0.00 20 0.00



Z8¢

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
21 AUGUST (DAY 233)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (%) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 20.6 0.00 0.00 0.00 23.2 23.2 0.00 0.0 0.00 17 0.00
2 19.5 0.00 0.00 0.00 21.9 21.9 0.00 0.0 0.00 16 0.00
3 18.3 0.00 0.00 0.00 20.5 20.5 0.00 0.0 0.00 10 0.00
I 17.2 0.00 0.00 0.00 19.3 19.3 0.00 0.0 0.00 13 0.00
5 16.8 0.00 0.00 0.00 18.14 18.14 0.00 0.0 0.00 12 0.00
6 16.5 0.00 0.00 0.00 17.7 17.7 0.00 0.0 0.00 11 0.00
7 16.1 2.78 0.00 0.00 17.1 17.1 0.00 0.0 0.00 10 0.00
8 18.3 7.99 7.14 20.13 143.5 166.4 3.45 48.3 0.00 29 .07
9 20.6 10.59 9.0L 20.13 155.6 185.1 L.y5 u9.2 3.37 .34 07
10 22.8 11.99 10.04 20.13 156.6 190.0 5.0L 50.2 4.54 34 07
11 24,3 12.65 10.76 20.13 157.0 193.4 5.49 51.0 5.04 .34 07
12 25.7 12.87 11.44 20.13 157.2 196.6 5.93 51.8 5.49 34 07
13 27.2 12.95 12.13 20.13 157.5 199.8 6.37 52.5 5.93 3h 07
14 27.6 12.48 12.20 20.13 157.5 200.2 6.u43 52.7 6.06 .34 .07
15 27.9 11.59 11.58 20.13 157.5 198.4 6.17 53.3 5.88 .34 .07
16 28.3 9.92 9.83 20.13 157.0 190.5 5.05 51.4 4.96 .33 .07
17 27.14 7.23 6.86 20.13 156.0 177.6 3.25 u7.4 3.32 .32 .07
18 26.5 1.99 0.00 0.00 73.5 73.5 0.00 0.0 0.00 .91 0.00
19 25.6 0.00 0.00 0.00 50.3 50.3 0.00 0.0 0.00 .43 0.00
20 2h.1 0.00 0.00 0.00 39.0 39.0 0.00 0.0 0.00 .33 0.00
21 22.6 0.00 0.00 0.00 32.4 32.4 0.00 0.0 0.00 .27 0.00
22 21.1 0.00 0.00 0.00 28.0 28.0 0.00 0.0 0.00 .24 0.00
23 20.14 0.00 0.00 0.00 25.1 25.1 0.00 0.0 0.00 .21 0.00
24 19.6 0.00 0.00 0.00 23.1 23.1 0.00 0.0 0.00 19 0.00



€82

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
8 SEPTEMBER (DAY 251)
INCIDENT SOLAR- ENERGY
|| memeeseeccecssscescee———- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE ‘FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP : (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY

HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 .15.0 0.00 0.00 0.00 17.5 17.5 0.00 0.0 0.00 17 0.00

2 4.6 0.00 0.00 0.00 16.4 16.4 0.00 0.0 0.00 15 0.00

3 14.3 0.00 0.00 0.00 15.7 15.7 0.00 0.0 0.00 14 0.00

L “13.9 0.00 0.00 0.00 15.0 15.0 0.00 0.0 0.00 13 0.00
‘5 13.5 0.00 0.00 0.00 14.5 4.5 0.00 0.0 0.00 12 0.00

6 13.2 0.00 0.00 0.00 14.0 4.0 0.00 0.0 0.00 .11 0.00

7 12.8 1.09 0.00 0.00 13.6 13.6 0.00 0.0 0.00 .10 0.00

8 15.6 6.80 5.71 20.1 132.1 149.7 2.66 L6.7 0.00 .27 .07

9 18.3 10.27 8.10 20.13 154.0 179.3 3.82 L7.1 2.25 .33 07
10 21.1 11.97 9.18 20.13 156.2 185.6 L. L2 Lg.1 3.89 .34 07
11 22.8 12.76 10.01 20.13 156.6 189.4 L.95 49.4 L.49 34 07
12 24. 4 13.07 10.90 20.13 157.0 193.8 5.55 51.0 5.08 34 07
13 26.1 13.18 11.83 20.13 157.4 198.3 6.17 52.1 5.69 34 07
4 26.3 12.91 12.33 20.13 157.6 200.6 6.47 52.5 6.06 34 .07
15 26.5 12.10 12.00 20.13 157.6 199.6 6.33 52.7 6.02 34 .07
16 26.7 10.29 10.27 20.13 157 .1 192.7 5.36 52.2 5.23 34 .07
17 25.4 6.44 6.26 20.13 155.9 175.0 2.88 b5.9 3.09 32 .07
18 24.1 .65 0.00 0.00 71.2 71.2 0.00 0.0 0.00 92 0.00
19 22.8 0.00 0.00 0.00 Lb7.7 Lb7.7 0.00 0.0 0.00 L3 0.00
20 21.1 0.00 0.00 0.00 36.2 36.2 0.00 0.0 0.00 33 0.00
21 19.5 0.00 0.00 0.00 29.5 29.5 0.00 0.0 0.00 28 0.00
22 17.8 0.00 0.00 0.00 2L.9 24.9 0.00 0.0 0.00 25 0.00
23 17.1 0.00 0.00 0.00 22.0 22.0 0.00 0.0 0.00 22 0.00
24 16.3 0.00 0.00 0.00 19.8 19.8 0.00 0.0 0.00 19 0.00



487

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
3 OCTOBER (DAY 276)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR c GJ GJ KG/S c c GJ % GJ GJ GJ
1 2.2 0.00 0.00 0.00 4.7 4.7 0.00 0.0 0.00 .18 0.00
2 2.2 0.00 0.00 0.00 3.8 3.8 0.00 0.0 0.00 .16 0.00
3 2.2 0.00 0.00 0.00 3.2 3.2 0.00 0.0 0.00 h 0.00
i 2.2 0.00 0.00 0.00 2.9 2.9 0.00 0.0 0.00 .13 0.00
5 1.5 0.00 0.00 0.00 2.4 2.4 0.00 0.0 0.00 .12 0.00
6 .7 0.00 0.00 0.00 1.8 1.8 0.00 0.0 0.00 L1 0.00
7 0.0 .03 0.00 0.00 1.1 1.1 0.00 0.0 0.00 11 0.00
8 3.5 5.38 4.01 20.13 106.9 117.3 1.57 39.0 0.00 .23 .07
9 7.1 9.53 6.43 20.13 148.8 166.0 2.59 40.3 .0l .33 .07
10 10.6 11.74 7.56 20.13 155.3 175.9 3.17 41.1 2.45 .35 07
1 12.1 12.87 8.61 20.13 155.8 180.7 3.77 43.8 3.26 .35 07
12 13.5 13.33 9.83 20.13 156.3 187.1 L. 64 u7.2 4.09 .36 07
13 15.0 13.49 11.13 20.13 156.8 193.8 5.57 50.0 5.00 .36 .07
14 15.7 13.03 11.82 20.13 157.2 197.3 6.04 51.1 5.57 .36 .07
15 16.5 11.81 11.43 20.13 157.2 195.9 5.83 51.0 5.52 .36 .07
16 17.2 9.36 9.34 20.13 156.7 187.7 4.68 50.1 L.57 .35 .07
17 15.5 4,71 0.00 0.00 6l.1 64.1 0.00 0.0 0.00 1.04 0.00
18 13.9 .01 0.00 0.00 39.5 39.5 0.00 0.0 0.00 47 0.00
19 12.2 0.00 0.00 0.00 27.7 27.7 0.00 0.0 0.00 .36 0.00
20 10.0 0.00 0.00 0.00 20.5 20.5 0.00 0.0 0.00 .31 0.00
21 7.8 0.00 0.00 0.00 15.5 15.5 0.00 0.0 0.00 .27 0.00
22 5.6 0.00 0.00 0.00 1.7 1.7 0.00 0.0 0.00 .25 0.00
23 5.8 0.00 0.00 0.00 9.5 9.5 0.00 0.0 0.00 .21 0.00
24 5.9 0.00 0.00 0.00 8.2 8.2 0.00 0.0 0.00 .19 0.00



G8¢

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
7 NOVEMBER (DAY 311)
INCIDENT SOLAR ENERGY
e SCemmmmmee oo COLLECTOR
DIRECT COLLECTOR EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY  BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED  LOSSES ENERGY
HOUR Cc GJ GJ KG/S c c GJ A GJ GJ GJ
1 u.y 0.00 0.00 0.00 5.1 5.1 0.00 0.0 0.00 .ol 0.00
2 3.9 0.00 0.00 0.00 L.7 L.7 0.00 0.0 0.00 . 04 0.00
3 3.3 0.00 0.00 0.00 4.2 4.2 0.00 0.0 0.00 .0l 0.00
L 2.8 0.00 0.00 0.00 3.7 3.7 0.00 0.0 0.00 .03 0.00
5 2.2 0.00 0.00 0.00 3.2 3.2 0.00 0.0 0.00 .03 0.00
6 1.7 0.00 0.00 0.00 2.6 2.6 0.00 0.0 0.00 .03 0.00
7 1.1 0.00 0.00 0.00 2.1 2.1 0.00 0.0 0.00 .03 0.00
8 3.0 1.72 0.00 0.00 2.4 2.4 0.00 0.0 0.00 .02 0.00
9 L.8 7.82 4.02 20.13 60.1 71.6 1.74 u3.4 0.00 .13 .07
10 6.7 11.06 5.19 20.13 96.1 108.9 1.93 37.2 0.00 .21 .07
11 8.0 12.72 6.45 20.13 138.0 153.0 2.26 35.1 0.00 .30 .07
12 9.3 13.32 8.05 20.13 154.6 176.1 3.2L 40.3 2.03 .35 .07
13 10.6 13.23 9.56 20.13 156.0 185.3 L.y2 u6.2 3.77 .36 .07
14 10.8 12.25 10.20 20.13 156.5 189.6 4.99 48.9 L.u49 .37 .07
15 10.9 9.98 9.19 20.13 156.4 185.8 . 48.3 4.19 .36 .07
16 11.1 5.96 5.82 20.13 155.1 166.7 1.75 30.0 1.98 .35 .07
17 9.4 .71 0.00 0.00 57.6 57.6 0.00 0.0 0.00 1.00 0.00
18 7.8 0.00 0.00 0.00 33.2 33.2 0.00 0.0 0.00 .46 0.00
19 6.1 0.00 0.00 0.00 21.5 21.5 0.00 0.0 0.00. .35 0.00
20 5.2 0.00 0.00 0.00 14.9 14.9 0.00 0.0 0.00 29 0.00
21 h.2 0.00 0.00 0.00 10.8 10.8 0.00 0.0 0.00 25 0.00
22 3.3 ©0.00 0.00 0.00 7.9 7.9 0.00 0.0 0.00 23 0.00
23 2.9 0..00 0.00 0.00 6.1 6.1 0.00 0.0 0.00 20 0.00
24 2.6 0.00 0.00 0.00 4.8 u.8 0.00 0.0 0.00 18 0.00



98¢

RUN ID: US3

83/10/07.
USS CHEMICALS
CLEAR DAY PERFORMANCE TABLE
1 DECEMBER (DAY 335)
INCIDENT SOLAR ENERGY
--------------------- COLLECTOR
DIRECT COLLECTOR : EFFICIENCY
AMBIENT NORMAL PLANE FLOW COLLECTOR TEMP ENERGY BASED ON ENERGY SYSTEM PARASITIC
TEMP (*) RATE INLET OUTLET COLLECTED (*) DELIVERED LOSSES ENERGY

HOUR C GJ GJ KG/S C C GJ % GJ GJ GJ

1 =1.2 0.00 0.00 0.00 =.1 =1 0.00 0.0 0.00 .03 0.00

2 -3.2 0.00 0.00 0.00 -1.2 -1.2 0.00 0.0 0.00 .04 0.00

3 "=5.0 0.00 0.00 0.00 -2.6 -2.6 0.00 0.0 0.00 .04 0.00

L -6.5 0.00 0.00 0.00 -4.0 -4.0 0.00 0.0 0.00 .04 0.00

5 =7.0 0.00 0.00 0.00 -5.1 -5.1 0.00 0.0 0.00 .04 0.00

6 -6.2 0.00 0.00 0.00 -5.5 -5.5 0.00 0.0 0.00 .03 0.00

7 -6.7 0.00 0.00 0.00 -5.9 -5.9 0.00 0.0 0.00 03 0.00

8 -6.7 14 0.00 0.00 -6.2 -6.2 0.00 0.0 0.00 03 0.00

9 -5.6 6.34 2.81 20.1 67.6 73.6 .90 32.1 0.00 16 -.07
10 -3.3 10.03 3.92 20.13 8L4.2 91.8 1.14 29.2 0.00 20 07
1M -2.2 11.91 5.18 20.13 111.5 122.1 1.59 30.7 0.00 26 o7
12 -.6 12.73 6.97 20.13 150.0 166.1 2.43 34.8 .16 .35 07
13 .6 12.63 8.57 20.13 155.4 179.5 3.63 L2.4 2.85 .37 07
14 1.7 11.72 9.37 20.13 156.0 184.9 L.35 L6.4 3.81 .38 07
15 2.8 9.63 8.63 20.13 156.0 182.6 4.00 L6.4 3.70 .38 .07
16 2.8 5.23 0.00 0.00 52.2 52.2 0.00 0.0 0.00 1.12 0.00
17 2.2 .05 0.00 0.00 27.7 27.7 0.00 0.0 0.00 .48 0.00
18 .6 0.00 0.00 0.00 16.0 16.0 0.00 0.0 0.00 .37 0.00
19 0.0 | 0.00 0.00 0.00 9.6 9.6 0.00 0.0 0.00 .31 0.00
20 0.0 0.00 0.00 0.00 5.9 5.9 0.00 0.0 0.00 .27 0.00
21 -.6 0.00 0.00 0.00 3.5 3.5 0.00 0.0 0.00 .24 0.00
22 -.6 0.00 0.00 0.00 2.0 2.0 0.00 0.0 0.00 .21 0.00
23 -.6 0.00 0.00 0.00 1.0 1.0 0.00 0.0 0.00 19 0.00
24 -.6 0.00 0.00 0.00 b .4 0.00 0.0 0.00 17 0.00
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PROGRAM SOLIPH

[elelelololololololooNoNoNoNoloNololooNoloNoXoNololoNoloNoloNoololoNoloNoloNoololoNo oo loXoNololoXo o Xo X o]

13/72 OPT=0 FTN 5.1+552 83/09/08. 15.10.27

PROGRAM SOLIPH( INPUT,OUTPUT,TAPE1, TAPE2, TAPE3, TAPE6=0UTPUT,

TAPE7, TAPE8, TAPE9, TAPE10, TAPE11, TAPE12)

THIS VERSION OF SOLIPH IS DESIGNED TO RUN ON THE CYBER 720
USING REFORMATTED TMY DATA. THE MAIN PROGRAM IS MODIFIED
FOR EACH IPH SITE, RETAINING ONLY INITIALIZATION, INPUT AND
OUTPUT SECTIONS PLUS SUBROUTINES AS COMMON TO ALL SYSTEMS.
THE PROGRAM PERFORMS A QUASI-STEADY-STATE HOUR-BY=HOUR
SIMULATION OF A SOLAR |PH SYSTEM.

B L T L T T R Ty Y I e Ry e

THE FOLLGWING SUBROUTINES ARE AVAILABLE :

FPLATE -~ FLAT PLATE AND EVACUATED TUBE COLLECTOR

TROUGH = LINE FOCUS CONCENTRATORS

PIPE = OPERATING AND NON - OPERATING HEAT LOSS FROM PIPES
HX - HEAT EXCHANGER

HX2 = HEAT EXHANGER WITH STORAGE

LOADS - LOAD SCHEDULE AND FLOWS

STORE = SINGLE NODE STORAGE TANK

TCSTORE - TWO NODE STORAGE TANK

FLASH - FLASH TANK, INCLUDING VALVE, SEPARATOR AND BFW
BOILER = UNFIRED BOILER, NO PREHEATER

BOILER2 - UNFIRED BOILER WITH PREHEATER

DEBUG - DETAILED DAILY OUTPUT

HH R R R R AR R R R R R R R R R R R R R R R R R R R RS

THE LOGICAL UNIT NUMBERS(LUN) IN THE PROGRAM STATEMENT ARE
ASSOCIATED WITH THE FOLLOWING DATA :

LUN DATA

1 TMY INPUT-UNFORMATTED READ

2 NAMELIST INPUT-SYSTEM CONFIGURATION AND PARAMETERS
3 RUN NUMBER FROM SUBMIT FILE

6 OUTPUT-USED TO OUTPUT DEBUG |NFORMATION
7 CLEAR DAY OUTPUT

8 MONTHLY OUTPUT

9 ANNUAL OUTPUT

10 DAILY PLOT DATA

11 MONTHLY PLOT DATA

12 ANNUAL PLOT DATA

Hd R R R I R R R

THIS VERSION IS FOR :
UNFIRED BOILER SYSTEMS WITH NO STORAGE AT:

1) DOW CHEMICAL
2) SOUTHERN UNION
3) LONE STAR BREWERY
L) USS CHEMICALS

PAGE
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PROGRAM SOL I PH 73/72 OPT=0 FTN 5.1+4552 83/09/08. 15.10.27 PAGE 2

c
c
c
DIMENSION KDEBUG(12),KCLEAR(12)
c
DIMENSION MTD(12),E(6),MON(12),NAME(2)
c
REAL LFLOW,LVIS,LCP, IBTLT, IBHOR, | DHOR, IDSKY, | DGRND,
2 ITTLT,LAT,LTI,LDTON,LDTOFF,L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST
c
REAL IBN,LFLWI, ITHOR, IAVAIL, LT, IAPNS
c
REAL ITHD, I THM, I THT, IAVALD, IAVALM, |AVALT, IBND, | BNM, IBNT,
2 NOLOSD, NOLOSM,OVNLOSS, |APER, | APERD, | APERM, | APERT
c
INTEGER DAY, HR
c
CHARACTER *10 DAT,DATE
c
c
c
C THE FOLLOWING COMMON BLOCKS ALLOW PARAMETERS TO BE PASSED IMPLICITLY
c BETWEEN THE MAIN PROGRAM AND THE SUBROUTINE EACH REPRESENTS.
c
COMMON /CBCOLL/ BN, I THOR, IAVAIL,CFLW,CCP, IAPER,CAZI,
2CT1,CTO, CTAVG, CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND, CDTON,CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO
c
COMMON /CBTROUG/ CETAOPT, IORIENT, FUL1,FUL2, I TERTM, TCRIT,
1 RCVRMC,B1,B2,B3,B4,CRINT,CW,CL, FL
c
COMMON /CBPIPE/ PUA(6),PFLOW(6), PCP(6),
2 PTI(6),PTO(6),PTAVG(6);PQLOSS(6),
3 PTAVO(6), PQCOOL(6), L2FLOW,
6 PMCP(6),KPIPE(6),0L0SS, NOLOSS
c
COMMON /CBHX/ HXTHI,HXTHO, HXTCI,HXTCO, EFF, HXCPH, HXCPC,
2  HXFLWH, HXFLWC
c
COMMON /CBSTOR/ SMCP,STHI,STHO, STCI,STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWC, SCP, STO, SQINC, SQDEL, STON, ST1,ST01, STON1
c
COMMON /CBLOAD/  LFLOW, LTI, LHRON, LHROFF,
2 LDTON,LDTOFF,KLDBND, LFLWI,LT
c
COMMON /CBALL/ TAMB,DT, MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER
c
COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMG, FTO, FTON,
1 ELOSS
c
COMMON/CBBOIL/KBOIL,BT!,BTO, BQDEL, L2CP, QBLOWD, BSKLN, BSKLO,
1 BSKUA,BMCP, BTMIN, BUA, BDSET, BDRATE, TBN, TB
c

COMMON /CBSUN/ SINLAT,COSLAT,SINTIL,COSTIL,SINAZ, COSAZ, SINHR,
1 COSHR, S INDEC, COSDEC, TANDEC, SINDIF, COSDIF
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PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.10.27

[eXoXe)

OO0

eXelolel

[eXoXoXe]

o000

INITIALIZE ALL INPUT PARAMETERS

DATA MTD/31,28, 31, 30, 31, 30,31, 31,30,31,30,31/

DATA MON/"JANUARY“,"FEBRUARY","MARCH" FAPRILY  "MAY","JUNE",
1 "JuLyY", "AUGUST", "SEPTEMBER", "OCTOBER", "NOVEMBER",
2 "DECEMBER"/

THE FOLLOWING NAMELIST CONTAINS ALL THE INPUTS TO THE PROGRAM

NAMEL IST /ALL/ IRUN,LTI,LHRON, LHROFF,LDTON,LDTOFF
1,CFLWI, L2FLOW, LFLWI , CFLWMAX, QSL
2, PUA, BSKUA, BMCP, BTMIN, BUA, BDSET, BDRATE, PMCP

3,CCP, L2CP, L2VIS, L2RHO, CRHO, CV IS
L, KSTYPE, SVOL, SUA, EFF, NHRMAX, WBAN, LAT
5,CETAOPT, IOR1ENT, FUL1, FUL2, RCVRMC, B1, B2, B3, B4, CRINT
6,CTILT,CAZI,YO, FRUL, BO, CAREA,CDTON, CDTOFF, TAUC
7, KTCON, KEND, KDEBUG, CTOSET, GCR, LT
8, TMAKE, TSTEAM, KBO I L, KP | PE, KCLEAR, CW, CL, FL, FTUA, FTMC, EPOW
9, KPLOT

INITIALIZE PROGRAM PARAMETERS

CTI=CTO=CTAVG=25.

DO 5 1=1,6
PTI(1)=25.
PTO( I )=25.

CONT I NUE

FT0=25.

ST0=25.

TB=25.

DT=1.

| TRMAX=50

ITERTM=30

CRIT1=.1

CRIT2=.2

CRIT3=.2

CTCONV=1.

TCRIT=.1

“NHRS=0

MO=1

DAY=0

KD=1

READ IN THE INPUTS FOR EACH RUN

READ(2,2000) NAME
READ(2,ALL)
READ( 3,3000) RUN
DAT=DATE( )

SOME VARIABLES WILL BE DEPENDENT ON THE |PH CONFIGURATION
IN THE MAIN PROGRAM SEGMENT DESCRIBING THE SYSTEM.' THIS
SECTION SHOULD CONTAIN THE ASSIGNMENT OF VARIABLES THAT DO

PAGE
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

PROGRAM SOLI PH T3/72 OPT=0 FTN 5.1+552

C

[eXoXe)

o000 OO0 000

(eXoXe]

NOT CHANGE DURING THE SIMULATION.

CFLW=CFLWI

ST=25.0

SCP=CCP

PIPEMC=0.0

DO 1 1=1,6
P1PEMC=P| PEMC+PMCP( | )
PCP( | )=CCP
PQCOOL( 1 )=0.0
PQLOSS( 1)=0.0

CONTINUE

SMCP=P | PEMC+RCVRMC

SFLOWC=0.0

CALCULATE TRIG FUNCTIONS FOR ORIENTATION OF COLLECTOR

SINLAT=SIND(LAT)
COSLAT=COSD( LAT)
SINTIL=SIND(CTILT)
COSTIL=COSD(CTILT)
SINAZ=SIND(CAZ!)
COSAZ=COSD(CAZ| )
SINDIF=SIND(CTILT-LAT)
COSD | F=COSD(CT ILT-LAT)

READ ISTA FROM UNFORMATTED FILE
READ(1) ISTA
CHECK FOR CORRECT WBAN # IN NAMELIST FILE

IF(1STA. NE.WBAN) THEN
WRITE(6,6010)
STOP

END IF

BEGINNING OF TIME STEP LOOP
HHHH R RS

25 NHRS = NHRS + 1
| F(NHRS.GE.NHRMAX) THEN
WRITE(6,6000)
STOP
END IF

ROUTINE TO CALCULATE HR, DAY,MON

HR=MOD( NHRS=1, 214 ) +1

HRANGL=(12.5-HR)*15.0
SINHR=SIND( HRANGL )
COSHR=COSD( HRANGL )

IF(HR.EQ.1) DAY=DAY+1

I F(DAY.GT.MTD(MO)) THEN
DAY=1
MO=MO+1

END IF

83/09/08.

15.10.27
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229
230
231
232
233
234
235
236
237
238
239
2L0
2
242
24h3
244
2L5
2L6
2L7
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

PROGRAM SOL | PH 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.10.27

JDATE=DOY (DAY, MO)
DEC=23.L45%SIND(0.98630%(284.+JDATE))
SINDEC=SIND(DEC)
COSDEC=COSD( DEC)
TANDEC=TAND(.DEC) -

READ TMY TAPE FOR TIME, DIRECT NORMAL, TOTAL HORIZONTAL, AMBIENT
TEMPERATURE. BEGIN TIME STEP LOOP.

O0000

READ(1) IBN, ITHOR, TAMB
ITER=0

BEGIN STEADY STATE CONVERGENCE LOOP.

H AW R R R R R R R S

00000

100 ITER = ITER + 1
I F( ITER. GE. ITRMAX) THEN
WRITE(6,6020)
STOP
END IF

THE MAIN PROGRAM SEGMENT DESCRIBING THE IPH FIELD TEST SITE
CONF IGURATION STARTS HERE. FOR EACH NEW CONFIGURATION, INSERT
A NEW SET OF CALLS.

HH R R R R R R R R R R R RS

COLLECTOR ROUTINE

(eXolololoXololoNoXoNe]

CTI=PTO(Y4)
CALL TROUGH

ACCOUNT FOR THERMAL MASS OF THE SYSTEM (LESS THAT OF THE UNFIRED
BOILER BY LUMPING ALL COMPONENTS INTO ONE STORAGE NODE. THE
STORAGE TEMP MUST BE LOWERED TO ACCOUNT FOR OVERNIGHT LOSSES IF
THE PUMP HAS JUST COME ON.

O00O0000

I F(KPSTRT.EQ.1) THEN
STO=STO-OVNLOSS/SMCP
OVNLO0SS=0.0

END IF

SET UP STORAGE INPUTS

eXoXe]

SFLOWH=CFLOW
STHI=CTO
STCI1=0.0
CALL STORE

SET PIPE(1) INLET = STORAGE NODE OUTLET

[eXoXe]

PTI(1)=ST
CALL PIPE(1)

PAGE
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286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

PROGRAM SOLI PH

(eXoXe] (eXoXe] [eXoXe] [eXoXe]

[eXeXeloXoXe]

(oo XoXe]

C

SET PIPE(1) OUTLET = PIPE(2) INLET

PTI(2)=PTO(1)
CALL PIPE(2)

SET .PIPE(2) OUTLET = BOILER INLET

BTI=PTO(2)
CALL BOILER

SET BOILER OUTLET = PIPE(3) INLET

PTI(3)=BTO
CALL PIPE(3)

SET PIPE(3) OUTLET = PIPE(4) INLET

PTI(4)=PTO(3)
CALL PIPE(4)

IF PUMP IS ON, CHECK FOR CONVERGENCE, OTHERWISE CONVERGENCE
NOT REQUIRED FOR NON-OPERATING CONDITION

IF(KPON.EQ.1) THEN
CONV1=ABS(PTO(L4)-CTI)
IF(CONV1.GT.CRIT1) GOTO 100
QSEAL=QSL

- EPAR=EPOW

ELSE

QSEAL=0.0
EPAR=0.0
END IF

RESET PUMP START, STOP FLAGS AND ANY OTHER NECESSARY
VAR ABLES FOR START OF NEXT TIME STEP.

KPSTRT=0
KPSHUT=0
STO=STON
FTO=FTON
TB=TBN

C
CHHHHHHHHHH R H I HH R R R R R R R R R R R R R

[eXeleloXeoloXoXoloXe)

THE MAIN PROGRAM SEGMENT DESCIBING THE IPH FIELD TEST CONFIGURATION
ENDS HERE. THE -REMAINING SEGMENT OF THE MAIN PROGRAM DEALS WITH
OUTPUT OF DAILY(CLEAR DAY), MONTHLY, AND ANNUAL COMPUTATIONS.

HERHERHHRHHARRHHERHERRAERHEERAERRERRERRAERREERRERRRERRRRER R R REHH

CALCULATE TOTAL OPERATIONAL AND NON-OP PIPING AND COLLECTOR LOSSES.

73/72 OPT=0 FTN 5.1+4552 83/09/08.

15.10.27
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343
3uy
345
3u6
3u7
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

PROGRAM SOLI PH 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.10.27

(eXe]

(eXoXe]

OO0 0000

[eXoX ]

0LOSS =PQLOSS(1)+ PQLOSS(2)+PQLOSS(3)+PQLOSS(4)+
1 PQLOSS(5)+PQLOSS(6)+QSEAL+QBLOWD+BSKLO

NOLOSS = PQCOOL( 1)+PQCOOL(2)+PQCOOL(3)+PQCOOL(4)+
1 PQCOOL(5)+PQCOOL(6)+CQCOOL+BSKLN
OVNLOSS=0VNLOSS+NOLOSS=BSKLN

I THD = ITHD + CAREA*|THOR/1.0E6
IAVALD = IAVALD + CAREA*|AVAIL/1.0E6
ACCUMULATE IAPERD ONLY WHEN TRACKING BUT W/0 SHADING LOSSLOSS.
IF(1APER.GT.0.0) | APERD=1APERD+CAREA#* |AVAIL/1.0E6
IBND = IBND + CAREA*IBN/1.0E6
QCOLLD = QCOLLD + CQCOLL/1.0E6
QDELD = QDELD +(BQDEL-QSEAL)/1.0E6
OLOSD = OLOSD + OLOSS/1.0E6
NOLOSD = NOLOSD + NOLOSS/1.0E6
SLOSD = SLOSD + SQLOSS/1.0E6
EPARD = EPARD + EPAR/1.0E6

CHECK FOR DEBUG OUTPUT FLAG
| F(KDEBUG(KD).EQ.JDATE) THEN

CALL DEBUG
I F(HR.EQ.2U4) KD=KD+1
END IF

DAILY CLEAR DAY OUTPUT( 1 CLEAR DAY FOR EACH MONTH AS DETERMINED
BY THE FLAG KCLEAR)

I F(JDATE. EQ.KCLEAR(MO)) THEN
1ST HR - OUTPUT HEADING

IF(HR.EQ.1) THEN
WRITE(7,9070) RUN,DAT,NAME, DAY, MON(MO), JDATE
IF(KPLOT.EQ.1) WRITE(10,1010) NAME, JDATE,MO, MON(MO),DAY
END IF
IAPNS=0.0
IF( IAPER.GT.0.0) IAPNS=IAVAIL
IF(IAPNS.LE.0.0) THEN
ETAA=0.0
ELSE
ETAA=CQCOLL/ | APNS/CAREA*100.
END IF
WRITE(7,9071) HR, TAMB, I BN*CAREA/1.E6, |APNS*CAREA/ 1. E6,
CFLOW/3600.,CTI,CTO,CQCOLL/1.E6,
ETAA, BQDEL/1.E6, (OLOSS+NOLOSS)/1.E6,
EPAR/1.E6
I F(KPLOT.EQ.1) WRITE(10,1020) HR, |BN*CAREA/1.E6,
| APNS*CAREA/1.E6,CQCOLL/1.E6,BQDEL/1. E6
IF(HR.EQ.2L4) WRITE(7,9072) IBND, |APERD,QCOLLD,
QCOLLD/ | APERD*100. , QDELD, OLOSD+NOLOSD, EPARD

wWnN =

-

END IF
MONTHLY OUTPUTS = 1ST DAY - OUTPUT HEADING
IF(DAY.EQ.1.AND.HR.EQ.1) THEN

PAGE
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1400
1401

102
403
Lou
405
406
407
408
409
410
u1

u12
413
u1h
415
416
u17
418
419
420
u21

yo2
423
2l
425
126
u27
u28
429
430
431

432
433
3y
435
436
437
438
439
440
uu
uy2
uy3
uuy
Y5
u46
uu7
L48
449
1450
u51
u52
453
5L
1455
456

[eXeXe]

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+4552

WRITE(8,9080) RUN,DAT, NAME, MON(MO)
IF(KPLOT.EQ.1) WRITE(11,1110) NAME,MO, MON(MO)
END IF

C DAILY DATA
C

IF(ITHD.EQ.0.0) THEN
ETADH=0.0
ETASH=0.0
ELSE
ETADH=QCOLLD/ | THD*100.
ETASH=QDELD/ | THD*100.
END IF
IF( IAPERD.EQ.0.0) THEN
ETADA=0.0
ETASA=0.0
ELSE
ETADA=QCOLLD/ | APERD*100.
ETASA=QDELD/ | APERD*100.
END IF
IF(HR.LT.24) THEN
GOTO 25
ELSE
WRITE(8,9081) JDATE,MO, DAY, | THD, IBND, | APERD, QCOLLD,
1 ETADA, QDELD, OLOSD, NOLOSD,
2  ETASA, EPARD

IF(KPLOT.EQ.1) WRITE(11,1120) DAY, | BND, IAPERD,QCOLLD, QDELD

C
C ACCUMULATE MONTHLY TOTALS & RESET DAILY TOTALS
C
I THM = ITHM + ITHD
IAVALM = |AVALM + |AVALD
I BNM = |IBNM + IBND
IAPERM = IAPERM + IAPERD
QCOLLM = QCOLLM + QCOLLD
QDELM = QDELM + QDELD
OLOSM = OLOSM + OLOSD
NOLOSM = NOLOSM + NOLOSD
SLOSM = SLOSM + SLOSD
EPARM = EPARM + EPARD
RESET DAILY TOTALS
| THD = 0.
IAVALD = O.
IBND = 0.
IAPERD = 0.
QCOLLD = 0.
QDELD = O.
oLosbD = 0.
NOLOSD = 0.
SLOSD = 0.
EPARD = O.
END IF
C
C | F DAY LT LAST DAY OF THE MONTH GO BACK
C TO NEXT TIME STEP

83/09/08.

15.10.27

PAGE

8



' 60€

u57
458
459
1460
461
u62
163
u6h
465
466
467
168
469
470
u71
472
u73
U7y
475
476
u77
u78
479
480
u81
482
483
ugy
485
486
u87
488
489
190
1491
492
493
1oy
495
196
497
498
499
500
501
502
503
501
505
506
507
508
509
510
511
512
513

PROGRAM SOLIPH

[eXeoXe)

[eXoXo NN ]

(eleoXoXe)

1
2

A

I F(DAY.LT.
GOTO 25

ELSE

73/72  OPT=0

FTN 5.1+4552

MTD(MO)) THEN

OUTPUT MONTHLY DATA TO MONTHLY AND ANNUAL SUMMARIES

IF(MO.EQ.1) THEN
WRITE(9,9090) RUN,DAT, NAME
IF(KPLOT.EQ.1) WRITE(12,1210) NAME

END IF

WRITE(8,9082) ITHM, IBNM, | APERM, QCOLLM,

QCOLLM/ | APERM*100. , QDELM, OLOSM, NOLOSM,

QDELM/ APERM*100. , EPARM
IF(KPLOT.EQ.1) WRITE(12,1220) MO, IBNM, | APERM, QCOLLM, QDELM
WRITE(9,9091)MON(MO), I THM, | BNM, | APERM, QCOLLM,

QCOLLM/ 1 APERM*100.,QDELM, OLOSM, NOLOSM,

QDELM/ fAPERM#100. , EPARM

CCUMULATE
ITHT
IAVALT
IAPERT
IBNT
QCOLLT
QDELT
OLOST
NOLOST
SLOST
EPART

| THM
IAVALM
| APERM
| BNM
QCOLLM
QDELM
OLOSM
NOLOSM
SLOSM
EPARM

END IF

ANNUAL TOTALS AND RESET MONTHLY TOTALS
I THT + ITHM

= |AVALT + IAVALM
= |APERT + |APERM
= IBNT + IBNM

= QCOLLT + QcoLLM
= QDELT + QDELM
= OLOST + OLOSM
= NOLOST + NOLOSM
= SLOST + SLOSM
= EPART + EPARM
= 0.

= 0.

= 0.

= 0.

= 0.

= 0.

= 0.

= 0.

= 0.

= 0.

OUTPUT CUMULATIVE ANNUAL TOTALS ON LAST HR OF THE YEAR

1
2

IF(MO.LT.12) THEN
GOTO 25

ELSE

WRITE(9,9092) ITHT, IBNT, IAPERT,QCOLLT,
QCOLLT/ IAPERT#100.,QDELT,OLOST, NOLOST,
QDELT/1APERT*100., EPART

IF NOT THE END OF THE YEAR GO BACK TO NEXT TIME STEP

RESET ANNUAL TOTALS

83/09/08.

15.10.27
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514
515
516
517
518
519
520
521
522
523
521
525
526
527
528
529
530
531
532
533
530
535
536
537
538
539
540
511
542
543
Bl
545
5u6
547
548
549
550
551
552
553
550

556
557
558

560
561
562
563
561
565
566
567
568
569
570

PROGRAM

SOLIPH 73/72 OPT=0 FTN 5.1+552 83/09/08.

ITHT=0.
IAVALT=0.
IBNT=0.
QCOLLT=0.
QDELT=0.
IAPERT=0.
OLOST=0.
NOLOST=0.
SLOST=0.
EPART=0.

END IF

STOP

C
C END OF PROGRAM AND FORMAT STATEMENTS
C

1010 FORMAT(2A10,2110,A10,110)

1020 FORMAT(110,4F10.2)

1110 FORMAT(2A10,110,A10)

1120 FORMAT( 110,4F10.2)

1210 FORMAT(2A10)

1220 FORMAT(110,4F10.2)

2000 FORMAT(2A10)

3000 FORMAT(A10)

6000 FORMAT( 1X,"SIMULATION OVER - NHRS LIMIT EXCEEDED")

6010 FORMAT( 1X,"WBAN # DOES NOT CORRESPOND WITH NAMELIST INPUT")
6020 FORMAT(1X," ITERATION COUNT EXCEEDED")

9070 FORMAT(1H1,110X,"RUN ID: ",A10/110X,A10/4(/),56X,2A10,//,53X,

1 "CLEAR DAY PERFORMANCE TABLE"//,56X,

2 12,1X,A9," (DAY "(I3,")"//f1X,132("-")//,ZNX,"INCIDENT SOLAR ",
3 "ENERGY"/,2ux,21("-"),u5X,"COLLECTOR" /, 25X, "DIRECT COLLECTOR"
4 45X, "EFFICIENCY"™/, 14X, "AMBIENT NORMAL PLANE",?X("FLOW",
5 8X,"COLLECTOR TEMP™, 6X,"ENERGY", 3X,"BASED ON", 4X, "ENERGY",

6" SYSTEM", 4X,; "PARASITIC"/, 15X, "TEMP", 19X, "(#*)",

7" RATE", 7X, " INLET OUTLET COLLECTED", bX,

8 "(*) DELIVERED", 3X,"LOSSES ENERGY"/,u4X, "HOUR c",
9 9x,"GJ ‘ GJ",9X,'KG/S",9X,"C"{10X,"C : GJ",9X,

* "o GJ GJ GJ"//,1X,132("-")/)

9071 FORMAT(5X, 12,F12.1,2F11.2,F12.2,2F11.1,F11.2,F10.1,

1 3F11.2) _
9072 FORMAT(/,1X,132("=")//,1X, "TOTAL/AVE -==" 2F11.2,9X,
1 n n 8x, Al

-2t F11.2,F10.1,3F11.2,
A10/4(/),57X,2A10,//,50X,

2 //,1%,132("-"))
9080 FORMAT(1H1,110X,"RUN 1D: ",A10/110X,
"MONTHLY PERFORMANGE SUMMARY TABLE"//,

9081 FORMAT(3X,13,6X,12,"/",12,3X,F7.1,3X,F7.1,3X,2(F7.1,4X),

1
2 62X;A9//1X,132("=")//25X," INCIDENT SOLAR ENERGY",U46X,"SYSTEM"/,

3 20%,31("-"),13X,"COLLECTOR", 12X,20("-"), 3X, "SYSTEM"/, 20X,

4 "HORIZONTAL DIRECT - COLLECTOR",12X,"EFFICIENCY",25X, " "NON-",uX,
5 "EFFICIENCY"/KZZX,"SURFACE NORMAL PLANE ENERGY",

6 LX,"BASED ON",

7 3X,"ENERGY OPERATING OPERATING",2X,"BASED ON", 4X,

8 "PARASITIC"/,2X,"JULIAN",26X," (*) COLLECTED", 6X,

9 "(*)",ux,"DELIVERED", 3X, "LOSSES LOSSES "3,

#* 7X, "ENERGY"/, uX, "DAY DATE GJ",8x,"GJ",8X%,"GJ", 10X,

1 "GJ",10X,"%",8X,"GJ GJ",9X,"GJ ",

2 4X,"g",10X,"GJI"//,1X,132("-")/)

15.10.27
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571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591

592 .

593
594

PROGRAM SOLIPH T3/72 OPT=0 FTN 5.1+552

1 F8.1,3X,U(F7.1,4X),F8.1)

9082 FORMAT(/,1X,132("-")7/,1X,"TOTALS/AVERAGES", F11.1,3X,F7.1,3X,

1 2(F7.1,u4X),F8.1,3X%,

2 U4(F7.1,u4X),F8. 1(/ X, 132&" ")
9090 FORMAT(1H1,110X,"™RUN 1D: A10/110x A10/4(/),57X,2A10,//,51X,
"ANNUAL PERFORMANCE SUMMARY TABLE"//,
1X,132("- ")/( 25X, "INCIDENT SOLAR ENERGY",Lu6X,"SYSTEM"/,20X,
31("- ", 13X, COLLECTOR" 13%X,19("-"), ux'"SYSTEM"/ 20X,
"HORIZONTAL  DIRECT COLLECTOR" 13x 'EFFICIENCY" 25x "NON-",uX,
"EFFICIENCY"/,22X,"SURFACE NORMAL PLANE ENERGY" ux

"BASED ON",

3X,"ENERGY ~ OPERATING OPERATING", 3X,"BASED ON",3X,

"PARASITIC"/,35X," (*) COLLECTED", Sx "(*)"

5X, "DELIVERED" 3%, "LOSSES LOSSES ", ux "(*

7%, "ENERGY"/, 3x "’ MONTH", 14X, "GJ", 9X, "GJ" 8X 1GJ", 9%, "GJ", 10X,
n fi " fi

GJ GJ",9x%,"GcJ ,3%, g0,

10%,"cJ"//,1%,132("-"))

9091 FORMAT(1H0,3x,A9,8x,F7.1,ux,F7.1,3x,2(F7.1,uX),F6.1,ux,

1 3(F7.1,4X),

2 F6.1,UX,F7.1)

9092 FORMAT(/,1X,132("=-")//,1X,"TOTALS/AVERAGES ",F11.1,U4X,F7.1,3X,

1 2(F7.1 uX)

2 F5.1 5x 3(F7 1,UX),F6.1,UX,F7.1//,1%X,132("="))

END

N~ OO0~V EFWN =

83/09/08. 15.10.27 PAGE
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73/72 OPT=2 ’ FTN 5.1+552 83/09/02.

PROGRAM SOLIPH( INPUT, OUTPUT, TAPE1, TAPE2, TAPE3, TAPE6=0UTPUT,
1

TAPET7, TAPE8, TAPE9, TAPE10, TAPE11, TAPE12)

v THIS VERSION OF SOLIPH IS DESIGNED TO RUN ON THE CYBER 720

USING REFORMATTED TMY DATA. THE MAIN PROGRAM IS MODIFIED
FOR EACH IPH SITE, RETAINING ONLY INITIALIZATION, INPUT AND
OUTPUT SECTIONS PLUS SUBROUTINES AS' COMMON TO ALL SYSTEMS.

‘THE PROGRAM PERFORMS A QUASI|-STEADY-STATE HOUR-BY=-HOUR

SIMULATION OF A SOLAR IPH SYSTEM.

HHERHHHHEHHEEHHEEHHEEHAEEHHERRHEEHFERRHHERHRERREERRE R FEEH R ERR R RS

THE FOLLOWING SUBROUTINES ARE AVAILABLE :

FPLATE - FLAT PLATE AND EVACUATED TUBE COLLECTOR
.TROUGH = LINE FOCUS CONCENTRATORS ) .

PIPE - OPERATING AND NON - OPERATING HEAT LOSS FROM PIPES
HX - HEAT EXCHANGER

HX2 - HEAT EXHANGER WITH STORAGE

LOADS - LOAD SCHEDULE AND FLOWS

STORE - SINGLE NODE STORAGE TANK

TCSTORE - TWO NODE STORAGE TANK

“FLASH = FLASH TANK, INCLUDING VALVE, SEPARATOR AND BFW
BOILER "= 'UNFIRED BOILER, NO PREHEATER

BOILER2 = UNFIRED BOILER WITH PREHEATER

DEBUG - DETAILED DAILY OUTPUT

*********************************************************************

THE LOGICAL UNIT NUMBERS(LUN) IN THE PROGRAM STATEMENT ARE

ASSOCIATED WITH THE FOLLOWING DATA :

LUN _ DATA

TMY INPUT-UNFORMATTED READ '

NAMELIST INPUT=-SYSTEM CONFIGURATION AND PARAMETERS
RUN NUMBER FROM SUBMIT FILE

OUTPUT-USED TO OUTPUT DEBUG INFORMATION

CLEAR DAY OUTPUT

MONTHLY OUTPUT

ANNUAL OUTPUT

DAILY PLOT DATA .

MONTHLY PLOT DATA.

ANNUAL PLOT DATA

N=OVE~NAWN =

—

AR R R R R R R R R R R R R R R R R R R R R R R R R R R RN

THIS VERSION IS FOR :
FLASH TANK SYTEMS WITH NO STORAGE AT
- 1) ORE IDA FOODS

15.05.14

PAGE
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PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+552 83/09/02. 15.05.14 PAGE 2

DIMENSION KDEBUG(12),KCLEAR(12)
DIMENSION MTD(12),E(6),MON(12), NAME(2)

REAL LFLOW,LVIS,LCP, IBTLT, IBHOR, IDHOR, I DSKY, IDGRND,
2 ITTLT, LAT LTI, LDTON LDTOFF LZCP L2RHO L2FLOW L2VIS NOLOSS, NOLOST

REAL IBN,LFLWI, ITHOR, IAVAIL,LT

"REAL ITHD, ITHM, I THT, IAVALD, IAVALM, |AVALT, IBND, | BNM, iBNT,
2 NOLOSD, NOLOSM, OVNLOSS, IAPER, IAPERD, | APERM, I APERT

INTEGER DAY, HR
CHARACTER *#10 DAT,DATE,

THE FOLLOWING COMMON BLOCKS ALLOW PARAMETERS TO BE PASSED IMPLICITLY
BETWEEN THE MAIN PROGRAM AND THE SUBROUTINE EACH REPRESENTS.

o000 O O

COMMON /CBCOLL/ IBN, ITHOR, IAVAIL,CFLW,CCP, |APER, CAZI,
2CT1,CTO, CTAVG, CQCOLL,CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND,CDTON,CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO

COMMON /CBTROUG/ CETAOPT, IORIENT, FUL1, FUL2, I TERTM, TCRIT,
1 RCVRMC,B1,B2,B3,B4,CRINT,CW,CL, FL

COMMON /CBPIPE/ PUA(6),PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAYG(6),PQLOSS(6),

3 PTAVO(6),PQCOOL(6),L2FLOW,

L PMCP(6),KPIPE(6),0LOSS,NOLOSS

COMMON /CBHX/ HXTHI,HXTHO, HXTCI, HXTCO, EFF, HXCPH, HXCPC,
2  HXFLWH, HXFLWC : '

COMMON /CBSTOR/ SMCP,STHI,STHO,STCI,STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWC, SCP, STO, SQINC, SQDEL, STON,ST1,STO1, STON1

COMMON /CBLOAD/  LFLOW, LTI, LHRON, LHROFF,
2 LDTON, LDTOFF, KLDBND, LFLWI, LT

COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF,KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

COMMON/CFLASH/TMAKE;, TSTEAM CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON
1 ELOSS

COMMON/CBBO]L/KBOIL,BTI;BTO,BQDEL,LZCP,QBLOWD,BSKLN,BSKLO,
1 BSKUA, BMCP, BTMIN, BUA, BDSET, BDRATE, TBN, TB

COMMON /CBSUN/ SINLAT,COSLAT,SINTIL,COSTIL,SINAZ,COSAZ,SINHR,
1 ) COSHR, SINDEC,COSDEC, TANDEC,SINDIF,COSDIF i o

INITIALIZE ALL INPUT PARAMETERS

[eXeXeXe)

DATA MTD/31,28,31,30,31,30,31,31,30,31,30,31/
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e

PROGRAM SOLIPH- 73/72 OPT=2 ///// FTN 5.14552

[eXoXoXe]

[eXeXeXe]

[eXoloXoXe]

[eXeXoXoXoXel

e

DATA MON/"JANUARY", " EEBRUARY", "MARCH", "APRIL", "MAY", " JUNE",

1 "JuLy","AyGuUsT","SEPTEMBER", "OCTOBER", "NOVEMBER",
2 "DEQEMBER"/

THE FOLLOWING NAMELIST CONTAINS ALL THE INPUTS TO THE PROGRAM

NAMELIST /ALL/ IRUN,LT!,LHRON, LHROFF,LDTON, LDTOFF
1,CFLWI, L2FLOW, LFLW I, CFLWMAX, QSL
2, PUA,BSKUA, BMCP,BTMIN, BUA, BDSET, BDRATE, PMCP
3,CCP,L2CP, L2V IS, L2RHO, CRHO, CV IS
L, KSTYPE, SVOL, SUA, EFF, NHRMAX, WBAN, LAT
5,CETAOPT, IOR1ENT, FUL1, FUL2, RCVRMC, B1,B2,B3,B4,CRINT
6,CTILT,CAZI,YO, FRUL, BO, CAREA, CDTON, CDTOFF, TAUC
7,KTCON, KEND, KDEBUG, CTOSET, GCR, LT
8, TMAKE, TSTEAM, KBOIL, KP | PE, KCLEAR, CW,CL, FL, FTUA, FTMC, EPOW
9, KPLOT

INITIALIZE PROGRAM PARAMETERS

CTI1=CTO=CTAVG=25.

DO 5.1=1,6
PTI(1)=25.
PTO( 1)=25.

CONT INUE

FT0=25.

ST0=25.

TB=25.

DT=1.

I TRMAX=200

ITERTM=30

CRIT1=.1

CRIT2=.2

CRIT3=.2

CTCONV=1.

TCRIT=.1

NHRS=0

MO=1

DAY=0

KD=1

READ IN THE INPUTS FOR EACH RUN

READ(2,2000) NAME
READ(2,ALL)
READ(3,3000) RUN
DAT=DATE( )

SOME VARIABLES WILL BE DEPENDENT ON THE |PH CONFIGURATION
IN THE MAIN PROGRAM SEGMENT DESCRIBING THE SYSTEM, THIS
SECTION SHOULD CONTAIN THE ASSIGNMENT OF VARIABLES THAT DO
NOT CHANGE DURING THE SIMULATION.

CFLW=CFLWI

83/09/02. 15.05.14
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+552

OO0 000 [eXoXe]

0000

[eleXe]

ST=TSTEAM

ScP=CCP

P1PEMC=0.0

DO 1 1=1,6
P1PEMC=PI PEMG+PMCP( 1)
PCP( 1 )=CCP
PQCOOL( 1 )=0.0
PQLOSS( 1)=0.0

CONTINUE

SMCP=P | PEMC+RCVRMC

SFLOWC=0.0

CALCULATE TRIG FUNCTIONS FOR ORIENTATION OF COLLECTOR

SINLAT=S IND( LAT)
COSLAT=COSD( LAT)
"SINTIL=SIND(CTIL
L
)

—-—

)
COSTIL=COSD(CTILT)
SINAZ=SIND(CAZ |
COSAZ=COSD(CAZI)
SINDIF=SIND(CTILT-LAT)
COSDI F=COSD(CTILT-LAT)

READ ISTA FROM UNFORMATTED FILE

READ(1) ISTA

CHECK FOR CORRECT WBAN # IN NAMELIST FILE

IF(1STA.NE.WBAN) THEN
WRITE(6,6010)
STOP

END IF

BEGINNING OF TIME STEP LOOP
HHHH R R R R R R RS

25 NHRS = NHRS + 1

I F(NHRS.GE.NHRMAX) THEN
WRITE(6,6000)
STOP

END IF

ROUTINE TO CALCULATE HR, DAY,MON

HR=MOD(NHRS=1, 244 )+1

HRANGL=(12.5-HR)*15.0
SINHR=S I ND( HRANGL)
COSHR=COSD( HRANGL )

IF(HR.EQ.1) DAY=DAY+1

I F(DAY.GT.MTD(MO)) THEN
DAY=1
MO=MO+1

END IF

JDATE=DOY (DAY, MO)

DEC=23.U45%SIND(0.98630%( 284 .+JDATE))
SINDEC=SIND(DEC)

83/09/02.

15.05.14
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229
230
231
232
233
234
235
236
237
238
239
240
211
242
243
244
245
2L6
2L7
24L8
249

250 °

251
252
253
254
255
256
257
258
259
260
261
262

263

2614
265
266
267
268
269
270
271
272
273
27h
275
276
277
278
279
280
281
282
283
28l
285

PROGRAM SOLI PH 73/72 OPT=2 FTN 5.1+552 83/09/02. 15.05.14 PAGE

COSDEC=COSD(DEC)
TANDEC=TAND(DEC)

READ TMY TAPE FOR TIME, DIRECT NORMAL, TOTAL HORIZONTAL, AMBIENT
TEMPERATURE. BEGIN TIME STEP LOOP.

(eXoXoXoX)

READ(1) IBN, | THOR, TAMB
I TER=0

BEGIN STEADY STATE CONVERGENCE LOOP.

H AR A R R R R R

[eXoXoXoX]

100 ITER = ITER + 1
I F( 1 TER.GE. | TRMAX) THEN
WRITE(6,6020)
STOP
END IF

THE MAIN PROGRAM SEGMENT DESCRIBING THE IPH FIELD TEST SITE
CONFIGURATION STARTS HERE. FOR EACH NEW CONFIGURATION, INSERT
A NEW SET OF CALLS.

H A A H R R 3 3 R R R

COLLECTOR ROUTINE

OO0O0QOOOO0OO0

CTI=PTO(4)
CALL TROUGH

ACCOUNT FOR THERMAL MASS OF THE SYSTEM (LESS THAT OF THE UNFIRED
BOILER BY LUMPING ALL COMPONENTS INTO ONE STORAGE NODE. THE
STORAGE TEMP MUST BE LOWERED TO ACCOUNT FOR OVERNIGHT LOSSES IF
THE PUMP HAS JUST COME ON.

[eXoXoXoXoXD)

I F(KPSTRT.EQ.1) THEN
STO=STO-OVNLOSS/SMCP
OVNLO0SS=0.0

END IF

SET UP STORAGE INPUTS

[eXeXe)

SFLOWH=CFLOW
STHI=CTO
STCI1=0.0
CALL STORE

SET PIPE(1) INLET = STORAGE NODE OUTLET

PTI(1)=ST
CALL PIPE(1)

eXoXel

SET PIPE(1) OUTLET = PIPE(2) INLET

[eXoXe)

PTI(2)=PTO(1)
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286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
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316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+552 83/09/02. 15.05.14

(eXeXe] [eXeX )

[eXeXe]

[eXoXoNoloXe)

ocooo

CALL PIPE(2)
SET PIPE(2) OUTLET = BOILER INLET

FTIN=PTO(2)
CALL FLASH

SET BOILER OUTLET = PIPE(3) INLET

PTI(3)=FTOUT
CALL PIPE(3)

SET PIPE(3) OUTLET = PIPE(4) INLET

PTI(L4)=PTO(3)
CALL PIPE(H)

IF PUMP IS ON, CHECK FOR CONVERGENCE, OTHERWISE CONVERGENCE
NOT REQUIRED FOR NON-OPERATING CONDITION

IF(KPON.EQ.1) THEN
CONV1=ABS(PTO(4)=-CTI)
IF(CONV1.GT.CRIT1) GOTO 100
QSEAL=QSL
EPAR=E POW

ELSE

QSEAL=0.0
EPAR=0.0
END IF

RESET PUMP START, STOP FLAGS AND ANY OTHER NECESSARY
VARIABLES FOR START OF NEXT TIME STEP.

KPSTRT=0
KPSHUT=0
STO=STON
FTO=FTON
TB=TBN

C
CHHEHHHHHHEHRHEHHHAHHEEHHEEHHEHFERHEEHEERHEERHEEREERHEER R RER RS

(elololoXoXoXoXoloXe)

THE MAIN PROGRAM SEGMENT DESCIBING THE IPH FIELD TEST CONFIGURATION
ENDS HERE.  THE REMAINING SEGMENT OF THE MAIN PROGRAM DEALS WITH
OUTPUT OF DAILY(CLEAR DAY), MONTHLY, AND ANNUAL COMPUTATIONS.

R H R R R R R R R R R R R R R R R R R N R H R RS

CALCULATE TOTAL OPERATIONAL AND NON=-OP PIPING AND COLLECTOR LOSSES.

0LOSS =PQLOSS(1)+ PQLOSS(2)+PQLOSS(3)+PQLOSS(L)+
1 PQLOSS(5)+PQLOSS(6)+QSEAL+QBLOWD+BSKLO

NOLOSS = PQCOOL(1)+PQCOOL(2)+PQCOOL(3)+PQCOOL(4)+
1 PQCOOL(5)+PQCOOL(6)+CQCOOL+BSKLN
OVNLOSS=0VNLOSS+NOLOSS-BSKLN

PAGE
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343
34y
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369

370

371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

PROGRAM SOLIPH

[eXoXe]

OO0 0000

eXoXe]

ITHD
IAVALD

I F(IAPE
IBND
QCOLLD
QDELD
OLOSD
NOLOSD
SLOSD
EPARD

W nn>

73/72 OPT=2 FTN 5.1+552 83/09/02. 15.05.14

ITHD + CAREA#*|THOR/1.0E6
IAVALD + CAREA*I1AVAIL/1.0E6
ACCUMULATE IAPERD ONLY WHEN TRACKING BUT W/O SHADING LOSSLOSS.

.GT.0.0) tAPERD= | APERD+CAREA* |AVAIL/1.0E6

IBND + CAREA*IBN/1.0E6
QCOLLD + CQCOLL/1.0E6

QDELD +(BQDEL-QSEAL)/1.0E6
OLOSD + OLOSS/1.0E6

NOLOSD + NOLOSS/1.0E6

SLOSD + SQLOSS/1.0E6

EPARD + EPAR/1.0E6

CHECK FOR DEBUG OUTPUT FLAG

| F(KDEBUG(KD).EQ.JDATE) THEN
CALL DEBUG

I F(HR.

END IF

EQ.24) KD=KD+1

DAILY CLEAR DAY OUTPUT( 1 CLEAR DAY FOR EACH MONTH AS DETERMINED
BY THE FLAG KCLEAR)

I F(JDATE.

EQ.KCLEAR(MO)) THEN

1ST HR = OUTPUT HEADING

IF(HR.EQ.1) THEN

WRITE(7,9070) RUN,DAT, NAME, DAY, MON(MO), JDATE
IF(KPLOT.EQ.1) WRITE(10,1010) NAME,JDATE, MO, MON(MO),DAY

END IF
IAPNS=0.0
IF(IAPER.GT.0.0) IAPNS=IAVAIL
IF(IAPNS.LE.O0.0) THEN
ETAA=0.0
ELS

END

E
ETAA=CQCOLL/ I APNS/CAREA*100.
IF

WRITE(7,9071) HR, TAMB, | BN#*CAREA/1.E6, | APNS*CAREA/1.E6,

WN =

CFLOW/3600.,CTI,CTO,CQCOLL/1.E6,
ETAA, BQDEL/1.E6, (OLOSS+NOLOSS)/1.E6,
EPAR/1.E6

IF(KPLOT.EQ.1) WRITE(10,1020) HR, | BN¥CAREA/1.E6,

—_

I F(HR.
QCOLLD/ IAPERD*100., QDELD,OLOSD+NOLOSD, EPARD

END IF

I APNS*CAREA/1.E6,CQCOLL/1.E6,BQDEL/1.E6
EQ.24) WRITE(7,9072) IBND, IAPERD,QCOLLD,

MONTHLY OUTPUTS = 1ST DAY = OUTPUT HEADING

I F(DAY.EQ.1.AND.HR.EQ.1) THEN
WRITE(8,9080) RUN, DAT, NAME, MON(MO)
IF(KPLOT.EQ.1) WRITE(11,1110) NAME,MO,MON(MO)

END IF

DAILY DATA

PAGE
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1400
401
102
103
uou
105
106
107
108
109
410
u11
412
413
u1y
415
u16
u17
418
419
1420
u21
u22
u23
u2l
u25
u26
u27
428
429
430
431
432
1433
u3y
1435
136
u37
438
439
440
uu
uu2
uu3
uuy
uu5
L46
uu7
I
449
1450
451
452
453
u5L
455
156

PROGRAM SOLIPH

[eXoXe]

eXoX9]

[eXoXoXe]

73/72

OPT=2 FTN 5.1+552

IF(1THD.EQ.0.0) THEN
ETADH=0.0
ETASH=0.0

ELSE

ETADH=QCOLLD/ I THD*100.
ETASH=QDELD/ | THD*100.

END IF

IF(IAPERD.EQ.0.0) THEN
ETADA=0.0
ETASA=0.0

ELSE

ETADA=QCOLLD/ IAPERD*100.
ETASA=QDELD/ | APERD*100.

END IF

IF(HR.LT.24) THEN
GOTO 25

ELSE

WRITE(8,9081) JDATE,MO,DAY, I THD, IBND, |APERD, QCOLLD,
1 ETADA,QDELD,0LOSD, NOLOSD,
2  ETASA,EPARD
IF(KPLOT.EQ.1)

ACCUMULATE MONTHLY

ITHM
IAVALM
I BNM

IAPERM
QCOLLM
QDELM
OLOSM
NOLOSM
SLOSM
EPARM

I THM

IAVALM
IBNM

IAPERM
QCOLLM
QDELM
OLOSM
NOLOSM
SLOSM
EPARM

R R

RESET DAILY TOTALS

I THD

IAVALD
IBND

I APERD
QCOLLD
QDELD
0LOSD

NOLOSD
SLOSD
EPARD
END IF

[elololololololotoNe]

WRITE(11,1120) DAY, IBND, IAPERD, QCOLLD, QDELD
TOTALS & RESET DAILY TOTALS

I THD

IAVALD
IBND

IAPERD
QCOLLD
QDELD
OLOSD
NOLOSD
SLOSD
EPARD

IF DAY LT LAST DAY OF THE MONTH GO BACK
TO NEXT TIME STEP

I F(DAY.LT.MTD(MO)) THEN
25

GOTO
ELSE

83/09/02.

15.05.14

PAGE
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457
458
459
1460
461

1462
463
6k
465
466
467
1468
469
470
471

472
473
u7Y
475
476
477
478
479
480
481

482
483
48l
485
1486
487
488
489
490
491

1492
493
49y
495
496
497
498
499
500
501
502
503
500
505
506
507
508
509
510
511
512
513

PROGRAM SOLIPH

C

o

o000 O

O00000

73/72 OPT=2

FTN 5.1+552

OUTPUT MONTHLY DATA TO MONTHLY AND ANNUAL SUMMARIES

IF(MO.EQ.1) THEN
WRITE(9,9090) RUN, DAT,NAME
IF(KPLOT.EQ.1) WRITE(12,1210) NAME

END IF
WRITE(8,9082) ITHM, IBNM, { APERM, QCOLLM,
1 QCOLLM/ | APERM#¥100. , QDELM, OLOSM, NOLOSM,
2 QDELM/ 1 APERM*100 . , E PARM

IF(KPLOT.EQ.1) WRITE(12,1220) MO, |BNM, IAPERM, QCOLLM, QDELM
WRITE(9,9091)MON(MO), I THM, I BNM, IAPERM, QCOLLM,

1 QCOLLM/1APERM#100. , QDELM, OLOSM, NOLOSM,
2 QDELM/ | APERM#100. , EPARM
ACCUMULATE ANNUAL TOTALS AND RESET MONTHLY TOTALS
ITHT = ITHT  + ITHM
IAVALT = IAVALT + IAVALM
IAPERT = IAPERT + |APERM
IBNT = IBNT  + IBNM
QCOLLT = QCOLLT + QCOLLM
QDELT = QDELT + QDELM
OLOST = OLOST + OLOSM
NOLOST = NOLOST + NOLOSM
SLOST = SLOST + SLOSM
EPART = EPART + EPARM
ITHM = 0.
IAVALM = 0.
IAPERM = 0.
IBNM = 0.
QCOLLM = 0.
QDELM = 0.
OLOSM = 0.
NOLOSM = 0.
SLOSM = 0.
EPARM = 0.
END IF

OUTPUT CUMULATIVE ANNUAL TOTALS ON LAST HR OF THE YEAR

IF(MO.LT.1

2) THEN

GOTO 25

ELSE

WRITE(9,9092) ITHT, IBNT, IAPERT, QCOLLT,
1 QCOLLT/ 1APERT*100. ,QDELT, OLOST, NOLOST,
2 QDELT/IAPERT*100 ., EPART

IF NOT THE END OF THE YEAR GO BACK TO NEXT TIME STEP

RESET ANNUAL TOTALS

ITHT=0.

IAVALT=0.

IBNT=0.

QCOLLT=

0.

83/09/02.

15.05.14

PAGE
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514
515
516
517
518
519
520
521
522
523
521
525
526
527
528
529
530
531
532
533
530

535

536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559

561
562
563
564
565
566
567
568
569
570

PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+4552 83/09/02. 15.05.14

QDELT=0.
|APERT=0.
0OLOST=0.
NOLOST=0.
SLOST=0. -
EPART=0.

END IF

STOP

c :
C END OF PROGRAM AND FORMAT STATEMENTS
C

1010 FORMAT(2A10,2110,A10, 110)

1020 FORMAT(110,4F10.2)

1110 FORMAT(2A10,110,A10)

1120 FORMAT( 110,4F10.2)

1210 FORMAT(2A10)

1220 FORMAT(110,4F10.2)

2000 FORMAT(2A10)

3000 FORMAT(A10)

6000 FORMAT(1X, "SIMULATION OVER - NHRS LIMIT EXCEEDED")

6010 FORMAT(1X,"WBAN # DOES NOT CORRESPOND WITH NAMELIST INPUT")
6020 FORMAT(1X," I TERATION COUNT EXCEEDED")

9070 FORMAT(1H1,110X,"RUN ID: " A10/110X A10/,u4(/),56%,2A10,//,53X,

1 "CLEAR DAY PERFORMANCE TABLE"//, 56X
2 12,1X,A9," (DAY ” 13,")"//,1X%, 132(" ")//,24X," INCIDENT SOLAR ",
3 "ENERGY™"/, 24X, 215 ") 45X, ﬁCOLLECTOR"/ 25X, "DIRECT COLLECTOR"
4 45X, "EFFICIENCY'/ 1ux TAMBIENT NORMAL PLANE",7X, "FLOW",
5 8x "COLLECTOR TEMP", 6X,"ENERGY", 3X("BASED ON"'MX "ENERGY",
6 SYSTEM"(HX "PARASITIC"/, 15X, "TEMP", 19X, )"
7" RATE", 7X, " INLET OUTLET COLLECTED' bx,
8 "(*) DELIVERED", 3X, "LOSSES ENERGY"/, X, "HOUR c",
9 9x, "6y GJ", 9X, 'KG/s", 9x, "g", 10X, "' J", 9%,
* GJ GJ cof/7,1x,132("- ")/)
9071 FORMAT(5X 12,F12.1,2F11.2,F12.2,2F11.1,F11.2,F10.1,
1 3F11.2)
9072 FORMAT(/, 1X, 132(" ")// 1Xf"TOTAL/AVE --="2F11.2,9X,
-— ---"8 nlo-f F11.2,F10.1,3F11.2,
2 //,1%,132("-")

9080 FORMAT(1H1 110X "RUN ID: ",A10/110X A10/ L¢/),57X,2A10,//,50X,

1 "MONTHLY PERFORMANCE SUMMARY TABLE"//,

2 62X,A9//1X%,132("=-")//25X," INCIDENT SOLAR ENERGY",U46X,"SYSTEM"/,
3 20X,31("—"),13X,"COLLECTOR",12X,20("-" ,3X,"SYSTEM"/, 20X,

4 "HORIZONTAL : DIRECT  COLLECTOR",12X,"EFFICIENCY", 25X, "NON-",u4X,
5 "EFFICIENCY"/f22X,“SURFACE' NORMAL PLANE ENERGYY,

6 MX("BASED oN'',

7 3X,"ENERGY OPERATING OPERATING",2X, "BASED ON",uX,

8 "PARASITIC"/,2X, "JULIAN"(26X " (*) COLLECTED", 6X,
9 "(#)" ux,"DELIVERED",3X, "LOSSES LOSSES " 3%, mEg

* TX, 'ENERGY"/ ux, "pAY DATE o GJ",8X, "GJ' 8X,"GJ", 10X,

1 "GJ" 10 "%",8)( "GJ " 9x "GJ ,

2 ux "%",10)( "GJ"//,1X 132(" ") )

9081 FORMAT(3X, 13,6X;12,"/% 12, 3X,F7.1,3X,F7.1,3X,2(F7.1,4X),
1 F8.1,3X,U4(F7.1,4X),F8.1)
9082 FORMAT(/,1X,132("-")7/,1X, "TOTALS/AVERAGES", F11.1,3X,F7.1, 3X,
1 2(F7.1.4X),F8.1,3X,
2 u(F7.1,uX),F8.1//,1x,132g" ")
9090 FORMAT(1H1,110X,"RUN 1D: A10/110X A10/,4(/),57X,2A10,//,51X,

PAGE
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571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589

€ce

PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+552 83/09/02. 15.05.14 PAGE

N= 000NN FwN =

9091
1
2

9092
1
2

"ANNUAL PERFORMANCE SUMMARY TABLE"//,

1X,132("-")//, 25X, "INCIDENT SOLAR ENERGY",46X,"SYSTEM"/,20X,

31(" "), 13X, "COLLECTOR" 13X, 19("=-"), bx "SYSTEM"/ 20X,

"HORIZONTAL DIRECT COLLECTOR" 13x 'EFFICIENCY" 25x "NON-", uX,

"EFFICIENCY"/,22X, "SURFACE NORMAL PLANE ENERGY“ ux
"BASED ON",

3X,"ENERGY  OPERATING OPERATING", 3X,Y BASED ON", 3X,

"PARASITIC"/, 35X, " (*) COLLECTED" 5x "(*)"

5X, "DELIVERED" 3x "LOSSES LOSSES ™, ux,"(*

7, "ENERGY"/, 3x "’ MONTH", 14Xr"GJ" 9X, "GJ" axf'GJ",9x,"GJ“,10x,

GJ GJ", 9x, f'cJ , 3%, "%,

10x "GJ"//,1X 132(" "))

FORMAT(1H0 3X,A9,8X%,F7.1,U4X,F7.1,3%X,2(F7.1,4X), F6.1,4X,
3(F7.1,4X),

F6.1,UX,F7.1)

FORMAT(/, 1X,132("-")//,1X, "TOTALS/AVERAGES ",F11.1,4X,F7.1,3X,
2(F7.1.4X),
F5.1,5X%, 3(F7 1,4X),F6.1,UX,F7.1//,1X%, 132(“ "))

END

11
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SECTION 2.3

DOMESTIC HOT WATER SYSTEM (HOME LAUNDRY) MAIN ROUTINE
(LHOMW)
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PROGRAM SOLIPH

o

[eXoXoNeololololoXoloNololooXoXololololololo oo XoXoXolololo oo XoXo koo Xol ol ol ol ol ol ol o oY ololo Yoo o Xo Xo X ol

13/72 OPT=0 FTN 5.1+552 83/09/08. 15.19.35 PAGE

PROGRAM SOLIPH( INPUT,OUTPUT, TAPE1, TAPE2,TAPE3, TAPE6=0OUTPUT,
1

TAPET7, TAPE8, TAPE9, TAPE10, TAPE11,TAPE12)

THIS VERSION OF SOLIPH IS DESIGNED TO RUN ON THE CYBER 720
USING REFORMATTED TMY DATA. THE MAIN PROGRAM IS MODIFIED
FOR EACH IPH SITE, RETAINING ONLY INITIALIZATION, INPUT AND
OUTPUT SECTIONS PLUS SUBROUTINES AS COMMON TO ALL SYSTEMS.
THE PROGRAM PERFORMS A QUASI|-STEADY-STATE HOUR-BY-HOUR
SIMULATION OF A SOLAR |PH SYSTEM.

HAH R AR R R R R R R R R R R R R R R R R R R R R R R R R RS

THE FOLLOWING SUBROUTINES ARE AVAILABLE :

FPLATE - FLAT PLATE AND EVACUATED TUBE COLLECTOR

TROUGH =~ LINE FOCUS CONCENTRATORS

PIPE - OPERATING AND NON - OPERATING HEAT LOSS FROM PIPES
HX - HEAT EXCHANGER

HX2 ~ HEAT EXHANGER WITH STORAGE

LOADS ~.. LOAD SCHEDULE AND FLOWS

STORE = SINGLE NODE STORAGE TANK

TCSTORE - TWO NODE STORAGE TANK

FLASH - FLASH TANK, INCLUDING VALVE, SEPARATOR AND BFW
BOILER - UNFIRED BOILER, NO PREHEATER

BOILER2 - UNFIRED BOILER WITH PREHEATER

DEBUG - DETAILED DAILY OUTPUT

HEHHHHHHEEERRRRRRRHHHHRR R R R RS

THE LOGICAL UNIT NUMBERS(LUN) IN THE PROGRAM STATEMENT ARE
ASSOCIATED WITH THE FOLLOWING DATA :

LUN " DATA

TMY INPUT-UNFORMATTED READ

NAMEL IST INPUT-SYSTEM CONFIGURATION AND PARAMETERS
RUN NUMBER FROM SUBMIT FILE

OUTPUT-USED TO OUTPUT DEBUG INFORMATION

CLEAR DAY OUTPUT

MONTHLY OUTPUT

ANNUAL OUTPUT

DAILY PLOT DATA

MONTHLY PLOT DATA

ANNUAL PLOT DATA"

N=2OVIOINOAWN =

—_—d

B L T L L XX Xy R Ty e X XX e e Y

- THIS VERSION IS FOR :

DOMESTIC HOT WATER SYSTEMS USING HEAT EXCHANGER WITH STORAGE AT:
1) HOME LAUNDRY
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PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.19.35

o

QOO0 O O

(@]

O000

DIMENSION KDEBUG(12),KCLEAR(12)
DIMENSION MTD(12),E(6),MON(12),NAME(2)

REAL LFLOW,LVIS,LCP, IBTLT, IBHOR, IDHOR, IDSKY, | DGRND,
2 ITTLT,LAT,LTI,LDTON, LDTOFF, L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST

REAL IBN,LFLWI, ITHOR, IAVAIL,LT

REAL ITHD, I THM, ITHT, IAVALD, IAVALM, |AVALT, IBND, | BNM, IBNT,
2 NOLOSD, NOLOSM,OVNLOSS, | APER, | APERD, | APERM, IAPERT

INTEGER DAY, HR
CHARACTER *10 DAT, DATE
THE FOLLOWING COMMON BLOCKS ALLOW PARAMETERS TO BE PASSED IMPLICITLY
BETWEEN THE MAIN PROGRAM AND THE SUBROUTINE EACH REPRESENTS.
COMMON ./CBCOLL/ BN, I THOR, IAVAIL, CFLW, CCP, IAPER,
2CT1,CTO, CTAVG, CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND,CDTON, CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO

COMMON /CBTROUG/ CETAOPT, IORIENT, FUL1, FUL2, | TERTM, TCRIT,
1 RCVRMC,B1,B2,B3,BU4,CRINT,CW,CL, FL

COMMON /CBPIPE/ PUA(6),PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAVG(6), PQLOSS(6),

3 PTAVO(6), PQCOOL('6), L2FLOW,
6 PMCP(6),KPIPE(6),0L0SS,NOLOSS

COMMON /CBHX/ HXTHI, HXTHO,HXTCI,HXTCO, EFF, HXCPH, HXCPC,
2 HXFLWH, HXFLWC

COMMON /CBSTOR/ SMCP,STHI,STHO,STCI,STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWC,SCP,STO,SQINC, SQDEL,STON,ST1,STO1, STON1

COMMON /CBLOAD/  LFLOW, LTI, LHRON, LHROFF,
2 LDTON,LDTOFF, KLDBND, LFLWI, LT

COMMON /CBALL/ TAMB,DT,MO,DAY,HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS

COMMON/CBBOIL/KBOIL,BTI,BTO, BQDEL, L2CP, QBLOWD, BSKLN, BSKLO,
1 BSKUA,BMCP,BTMIN, BUA, BDSET, BDRATE, TBN, TB

COMMON /CBSUN/ SINLAT,COSLAT,SINTIL,COSTIL,SINAZ, COSAZ,SINHR,
1 COSHR, SINDEC, COSDEC, TANDEC, SINDIF, COSDIF

INITIALIZE ALL INPUT PARAMETERS
DATA MTD/31,28,31,30,31,30,31,31,30,31,30,31/

PAGE
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137
138
139
140
141
142
143
144
145
146
07
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

PROGRAM SOLIPH T3/72 OPT=0 FTN 5.1+4552 83/09/08. 15.19.35

[eXoXeXe)

[eXeX2X)

(e XoXeXe)

[eXeXoXoXoXe]

DATA MON/"JANUARY", "FEBRUARY", "MARCH", "APRIL", "MAY","JUNE",
1 "JuLy","AuUGUST","SEPTEMBER", "OCTOBER", "NOVEMBER",
2 "DECEMBER"/

THE FOLLOWING NAMELIST CONTAINS ALL THE INPUTS TO THE PROGRAM

NAMELIST /ALL/ IRUN,LT!,LHRON, LHROFF,LDTON, LDTOFF
1,CFLWI, L2FLOW, LFLW I, CFLWMAX, QSL :
2, PUA, BSKUA, BMCP, BTMIN, BUA, BDSET, BDRATE, PMCP
3,CCP, L2CP, L2V 1S, L2RHO, CRHO,CV 1S
L, KSTYPE, SVOL, SUA, EFF, NHRMAX, WBAN, LAT
5, CETAOPT, IOR1ENT, FUL1, FUL2, RCYRMC, B1, B2, B3, Bl4, CRINT
6,CTILT,CAZI, YO, FRUL,BO, CAREA,CDTON, COTOFF, TAUC
7, KTCON, KEND, KDEBUG, CTOSET, GCR, LT
g,lgﬁé%,TSTEAM,KBOIL,KPIPE,KCLEAR,CW,CL,FL,FTUA,FTMC,EPON
4

INITIALIZE PROGRAM PARAMETERS

CTI=CTO=CTAVG=25.

DO 5 1=1,6
PTI(1)=25.
PTO(1)=25.

CONTINUE

FT0=25.

ST0=25.

TB=25.

DT=1.

I TRMAX=150

ITERTM=30

CRIT1=.125

CRIT2=.2

CRIT3=.2

CTCONV=1.

TCRIT=.1

NHRS=0

MO=1

DAY=0

KD=1

READ IN THE INPUTS FOR EACH RUN

READ(2,2000) NAME
READ(2,ALL)
READ(3,3000) RUN
DAT=DATE( )

SOME VARIABLES WILL BE DEPENDENT ON THE |PH CONFIGURATION
IN THE MAIN PROGRAM SEGMENT DESCRIBING THE SYSTEM. THIS
SECTION SHOULD CONTAIN THE ASSIGNMENT OF VARIABLES THAT DO
NOT CHANGE DURING THE SIMULATION.

CFLW=CFLWI
ST=TSTEAM

PAGE
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552

SCP=CGP
PIPEMC=0.0
DO 1 1=1,6
P1PEMC=P | PEMC+PMCP( | )
PCP( |)=CCP
PQCOOL( | )=0.0
PQLOSS( 1)=0.0
1 CONTINUE
SMCP=P | PEMC+RCVRMC
SFLOWC=0.0

CALCULATE TRIG FUNCTIONS FOR ORIENTATION OF COLLECTOR

[eXela]

SINLAT=SIND( LAT)
COSLAT=COSD( LAT)
SINTIL=SIND(CTILT)
COSTIL=COSD(CTILT)
SINAZ=SIND(CAZ )
COSAZ=COSD(CAZ1 )
SINDIF=SIND(CTILT-LAT)
COSDI F=COSD(CTILT-LAT)

READ ISTA FROM UNFORMATTED FILE
READ(1) ISTA
CHECK -FOR CORRECT WBAN # IN NAMELIST FILE

o000 000

IF( 1STA.NE.WBAN) THEN
WRITE(6,6010)
STOP

END IF

BEGINNING OF TIME STEP LOOP
B e X R AR

[oXoNele]

25 NHRS = NHRS + 1
I F(NHRS.GE.NHRMAX) THEN
WRITE(6,6000)
STOP
END IF

ROUTINE TO CALCULATE HR,DAY,MON

[eXole)

HR=MOD( NHRS=1, 214 ) +1

HRANGL=(12.5-HR)#15.0
SINHR=S IND( HRANGL )
COSHR=COSD(HRANGL)

IF(HR.EQ.1) DAY=DAY+1

I F(DAY.GT.MTD(MO)) THEN
DAY=1
MO=MO+1

END IF

JDATE=DOY ( DAY, MO)

DEC=23.u45%SIND(0.98630*(284.+JDATE))
SINDEC=SIND(DEC)
COSDEC=COSD(DEC)

83/09/08.

15.19.35
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229
230
231

232
233
234
235
236
237
238
239
240
2u1

242
243
2u4L
245
246
247
2418
249
250
251

252
253
254
255
256
257
258
259
260
261

262
263
264
265
266
267
268
269
270
271

272
273
274
275
276
277
278
279
280
281

282
283
284
285

PROGRAM SOL I PH T3/72 OPT=0 FTN 5.1+552 83/09/08. 15.19.35

TANDEC=TAND(DEC)

READ TMY TAPE FOR TIME, DIRECT NORMAL, TOTAL HORIZONTAL, AMBIENT
TEMPERATURE. BEGIN TIME STEP LOOP.

O0000

READ(1) IBN, | THOR, TAMB
I TER=0

BEGIN STEADY STATE CONVERGENCE LOOP.

HHHHH R R R R

[eXeXoXeoXel

100 ITER = ITER + 1
IF(ITER.GE. ITRMAX) THEN
WRITE(6,6020)
STOP
END IF

THE MAIN PROGRAM SEGMENT DESCRIBING THE IPH FIELD TEST SITE
CONFIGURATION STARTS HERE. FOR EACH NEW CONFIGURATION, INSERT
A NEW SET OF CALLS.

H W R R R R R R R

CHECK FOR PROCESS SCHEDULE SHUT DOWN

0000000000

| F(MOD(JDATE,7).EQ.0.OR.MOD(JDATE,7).EQ.6) THEN
IBN=0..0
I THOR=0.0
END IF
IF(HR.GT.16) THEN
BNTEMP=1BN
IBN=0.,0
THTEMP= | THOR
I THOR=0.0
END IF

COLLECTOR ROUTINE

eXoXe]

CTI=PTO(4)
CALL TROUGH

ACCOUNT FOR THERMAL MASS OF THE SYSTEM (LESS THAT OF THE UNFIRED
BOILER BY LUMPING ALL COMPONENTS INTO ONE STORAGE NODE. THE
STORAGE TEMP MUST BE LOWERED TO ACCOUNT FOR OVERNIGHT LOSSES IF
THE PUMP HAS JUST COME ON.

OO0O0000

IF(KPSTRT.EQ.1) THEN
STO=STO-0VNLOSS/SMCP
OVNLO0SS=0.0

END IF

SET UP STORAGE INPUTS

eXoXe]

PAGE
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286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338

339

340
3u
342

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552 83/09/08.

[eXeXe) [eXeoXe] [eXoXe] [eXeXe) [eXele)

[eXeXeleXoXel

o000

[eXole)

SFLOWH=CFLOW
STHI=CTO
STCI1=0.0
CALL STORE

SET PIPE(1) INLET = STORAGE NODE OUTLET

PTI(1)=ST
CALL PIPE(1)

SET PIPE(1) OUTLET PIPE(2) INLET
PTI1(2)=PTO(1)
CALL PIPE(2)

SET PIPE(2) OUTLET = HEAT EXCHANGER INLET

BTI=PTO(2)
CALL HX2

SET HEAT EXCHANGER OUTLET PIPE(3) INLET

PTI(3)=BTO
CALL PIPE(3)

SET PIPE(3) OUTLET PIPE(4) INLET

PTI(L)=PTO(3)
CALL PiPE(l)

IF PUMP IS ON, CHECK FOR CONVERGENCE, OTHERWISE CONVERGENCE
NOT REQUIRED FOR NON-OPERATING CONDITION

IF(KPON.EQ.1) THEN
CONV1=ABS( PTO(4)-CTI)
IF(CONV1.GT.CRIT1) GOTO 100
QSEAL=QSL
EPAR=EPOW
ELSE
QSEAL=0.0
EPAR=0.0
END IF

RESET PUMP START, STOP FLAGS AND ANY OTHER NECESSARY
VARIABLES FOR START OF NEXT TIME STEP.

KPSTRT=0
KPSHUT=0
STO=STON
FTO=FTON
TB=TBN

RESET BEAM AND HORIZONTAL
IF(HR.GT.16) THEN

15.19.35
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343
34l
345
346
347
348
349
350
351
352
353
350
355
356
357
358
359
360
361
362
363
36L
365
366
367
368
369
370
371
372
373
37U
375
376
377
378
379
380
381
382
383
38l
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+4552 83/09/08. 15.19.35 PAGE

IBN=BNTEMP
ITHOR=THTEMP
END IF

C
CHHHH I H R R R R R R R R R R R R R R RS

c
c
C THE MAIN PROGRAM SEGMENT DESCIBING THE IPH FIELD TEST CONFIGURATION
C ENDS HERE. THE REMAINING SEGMENT OF THE MAIN PROGRAM DEALS WITH
C OUTPUT OF DAILY(CLEAR DAY), MONTHLY, AND ANNUAL COMPUTATIONS.
c
C*********************'N-******'N-******'N-******'N-**************************
c
C CALCULATE TOTAL OPERATIONAL AND NON-OP PIPING AND COLLECTOR LOSSES.
c
0LOSS =PQLOSS(1)+ PQLOSS(2)+PQLOSS(3)+PQLOSS(U)+
1 PQLOSS(5)+PQLOSS(6)+QSEAL+QBLOWD+BSKLO
NOLOSS = PQCOOL(1)+PQCOOL(2)+PQCOOL(3)+PQCOOL(L)+
1 PQCOOL(5)+PQCOOL(6)+CQCOOL+BSKLN
OVNLOSS=0VNLOSS+NOLOSS-BSKLN
c
c
ITHD = ITHD + CAREA*|THOR/1.0E6
IAVALD = IAVALD + CAREA*|AVAIL/1.0E6

C ACCUMULATE IAPERD ONLY WHEN TRACKING BUT W/0 SHADING LOSSLOSS.

IF( IAPER.GT.0.0) IAPERD= | APERD+CAREA* |AVAIL/1.0E6
IBND = IBND + CAREA*|BN/1.0F6
QCOLLD = QCOLLD + CQCOLL/1.0E6
QDELD = QDELD +(BQDEL-QSEAL)/1.0E6
OLOSD = OLOSD + OLOSS/1.0E6
NOLOSD = NOLOSD + NOLOSS/1.0E6
SLOSD = SLOSD + SQLOSS/1.0E6
EPARD = EPARD + EPAR/1.0E6
o
C CHECK FOR DEBUG OUTPUT FLAG
c
| F(KDEBUG(KD).EQ.JDATE) THEN
CALL DEBUG
IF(HR.EQ.2L4) KD=KD+1
END IF
c
C  DAILY CLEAR DAY OUTPUT( 1 CLEAR DAY FOR EACH MONTH AS DETERMINED
C BY THE FLAG KCLEAR)
c
| F(JDATE. EQ. KCLEAR(MO)) THEN
c
c 1ST HR - OUTPUT HEADING
c

IF(HR.EQ.1) THEN
WRITE(7,9070) RUN, DAT, NAME,DAY,MON(MO), JDATE
IF(KPLOT.EQ.1) WRITE(10,1010) NAME, JDATE,MO, MON(MO), DAY
END IF
IAPNS=0,0
IF(IAPER.GT.0.0) IAPNS=IAVAIL
I F( IAPNS.LE.0.0) THEN
ETAA=0.0



(433

400
401
402
403
4oL
1405
1406
407
408
409
410
411
412
413
m
u15
416
417
418
419
420
L21
L22
423
u2y
u25
u26
u27
428
129
430
431
u32
433
43y
435
436
437
438
439
440
441
Bu2
uu3
uyl
uu5
LL6
uu7
u48
uu9
450
451
452
153
u5y
455
u56

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552

[eXoXe)

[eXoXe)

[eXoXe]

ELSE
ETAA=CQCOLL/IAPNS/CAREA*100.
END IF
WRITE(7,9071) HR, TAMB, IBN*CAREA/1.E6, IAPNS*CAREA/1.E6,
CFLOW/3600.,CTI,CTO,CQCOLL/1.E®6,
ETAA, BQDEL/1.E6, (OLOSS+NOLOSS)/1.E6,
EPAR/1.E6
| F(KPLOT.EQ.1) WRITE(10,1020) HR, IBN*CAREA/1.E6,
IAPNS*CAREA/1.E6,CQCOLL/1.E6,BQDEL/1.E6
IF(HR.EQ.24) WRITE(7,9072) IBND, IAPERD,QCOLLD,
QCOLLD/ IAPERD*100.,QDELD, OLOSD+NOLOSD, EPARD

WN =

—_

END IF
MONTHLY OUTPUTS - 1ST DAY - OUTPUT HEADING

I F(DAY.EQ.1.AND.HR.EQ.1) THEN
WRITE(8,9080) RUN,DAT, NAME,MON(MO)
IF(KPLOT.EQ.1) WRITE(11,1110) NAME,MO,MON(MO)
END IF

DAILY DATA

IF(ITHD.EQ.0.0) THEN
ETADH=0.0
ETASH=0.0
ELSE _
ETADH=QCOLLD/ | THD*100.
ETASH=QDELD/ I THD*100.
END IF
IF( IAPERD.EQ.0.0) THEN
ETADA=0.0
ETASA=0.0
ELSE
ETADA=QCOLLD/ | APERD*100.
ETASA=QDELD/ | APERD*100.
END IF
IF(HR.LT.24) THEN
GOTO 25
ELSE
WRITE(8,9081) JDATE,MO, DAY, I THD, IBND, | APERD, QCOLLD,
1 ETADA,QDELD, OLOSD, NOLOSD,
2  ETASA, EPARD
IF(KPLOT.EQ.1) WRITE(11,1120) DAY, IBND, |APERD, QCOLLD, QDELD

ACCUMULATE MONTHLY TOTALS & RESET DAILY TOTALS

| THM = |ITHM + ITHD
IAVALM = |AVALM + |AVALD
I BNM = |IBNM + IBND
IAPERM = |APERM + |APERD
QCOLLM = QCOLLM + QCOLLD
QDELM = QDELM + QDELD
OLOSM = OLOSM + OLOSD
NOLOSM = NOLOSM + NOLOSD
SLOSM = SLOSM + SLOSD
EPARM = EPARM .+ EPARD
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u57
458
459
L60
461
L62
463
Loy
465
L66
L67
L68
469
u70
L71
L72
473
L7y
475
u76
u77
u78
479
L80
481
u82
L83
Lay
485
L86
L87
L88
489
490
491
u492
493
Loy
495
496
497
498
L99
500
501
502
503
504
505
506
507
508
509
510
511
512
513

PROGRAM SOL | PH 73/72  OPT=0 FTN 5.1+552 83/09/08.
c RESET DAILY TOTALS
c
ITHD = 0.
IAVALD = O.
IBND = O.
IAPERD = O.
QCOLLD = 0.
QDELD = O.
oLosSD = 0.
NOLOSD = 0.
SLOSD = O.
EPARD = O.
END IF
c
c IF DAY LT LAST DAY OF THE MONTH GO BACK
c TO NEXT TIME STEP
c
I F(DAY.LT.MTD(MO)) THEN
GOTO 25
ELSE
c
c OUTPUT MONTHLY DATA TO MONTHLY AND ANNUAL SUMMARIES
c
IF(MO.EQ.1) THEN
WRITE(9,9090) RUN,DAT,NAME
IF(KPLOT.EQ.1) WRITE(12,1210) NAME
END IF
WRITE(8,9082) |1THM, |BNM, |APERM, QCOLLM,
1 QCOLLM/ | APERM*100., QDELM, OLOSM, NOLOSM,
2 QDELM/ | APERM¥100. , EPARM
IF(KPLOT.EQ.1) WRITE(12,1220) MO, IBNM, | APERM, QCOLLM, QDELM
WRITE(9,9091)MON(MO), I THM, I BNM, | APERM, QCOLLM,
1 QCOLLM/ 1 APERM¥100 ., QDELM, OLOSM, NOLOSM,
2 QDELM/ 1 APERM#*100. , EPARM
c
c ACCUMULATE ANNUAL TOTALS AND RESET MONTHLY TOTALS
ITHT = ITHT  + ITHM
IAVALT = IAVALT + |AVALM
IAPERT = IAPERT + IAPERM
IBNT = IBNT + IBNM
QCOLLT = QCOLLT + QCOLLM
"QDELT = QDELT + QDELM
OLOST = OLOST + OLOSM
NOLOST = NOLOST + NOLOSM
SLOST = SLOST + SLOSM
EPART = EPART + EPARM
c
ITHM = O.
IAVALM = 0.
IAPERM = 0.
IBNM = 0.
QCOLLM = 0.
QDELM = 0.
OLOSM = 0.
NOLOSM = 0.
SLOSM = 0.
EPARM = 0.

15.19.35
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514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570

PROGRAM

[eNeololuNe]

[eXeXoXololel

[eXoXe)

SOL|PH 73/72  OPT=0 FTN 5.1+552
END IF
OUTPUT CUMULATIVE ANNUAL TOTALS ON LAST HR OF THE YEAR
IF(MO.LT.12) THEN
GOTO 25
ELSE
WRITE(9,9092) ITHT, IBNT, IAPERT,QCOLLT,

1 QCOLLT/IAPERT#100., QDELT, OLOST, NOLOST,

2 QDELT/ IAPERT#100. , EPART

IF NOT THE END OF THE YEAR GO BACK TO NEXT TIME STEP

RESET ANNUAL TOTALS
ITHT=0.
IAVALT=0.
IBNT=0.
QCOLLT=0.
QDELT=0.
IAPERT=0.
0LOST=0.
NOLOST=0.
SLOST=0.
EPART=0.

END IF
STOP
END OF PROGRAM AND FORMAT STATEMENTS

1010 FORMAT(2A10,2110,A10, 110)
1020 FORMAT(110,L4F10.2)

1110 FORMAT(2A10, 110,A10)

1120 FORMAT(110,4F10.2)

1210 FORMAT(2A10)

1220 FORMAT( 110, 4F10.2)

2000 FORMAT(2A10)

3000 FORMAT(A10)

6000 FORMAT(1X,"SIMULATION OVER - NHRS LIMIT EXCEEDED")

6010 FORMAT(1X, "WBAN # DOES NOT CORRESPOND WITH NAMELIST INPUT")
6020 FORMAT(1X,"ITERATION COUNT EXCEEDED")

9070 FORMAT(1H1,110X,"RUN ID: " A10/110X A10/ L(/),56X,2A10,//,53X,

83/09/08.

1 "CLEAR DAY PERFORMANCE TABLE"//

2 12,1X,A9," (DAY " 13, ")"//(1x 132(" "y//,24X,"INCIDENT SOLAR ",
3 "ENERGY"/ 24X, 21& ") 45X, 'COLLECTOR"/ 25x "DIRECT COLLECTOR"
L4 ,u5Xx, "EFFICIENCY'/ 1ux "AMBIENT NORMAL PLANE", 7X("FLOw"
5 8x "GOLLECTOR TEMP", 6X, "ENERGY", 3X, "BASED ON", u4X, "ENERGY'

6 " SYSTEM", u4X, "PARASITIC"/ 15x 'TEMP", 19X, (*)"

7" RATE" 7x "INLET OUTLET COLLECTED" ux

8 "(*) DELIVERED" 3X, "LOSSES ENERGY"/, uX, "HOUR

9

#*

9X, "GJ GJ",9X, "KG/s™, 9X, "c", 10X, "C GJ", 9X,
GJ GJ GJ // 1X,132("=")/)

9071 FORMAT(5X, 12, F12.1,2F11.2,F12.2,2F11.1,F11.2, F10.1,

1 3F11.2)

9072 FORMAT(/,1X,132(™=")//,1X, "TOTAL/AVE -=-" 2F11.2,9X,

15.

19.35
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571

572
573
574
575
576
577
578
579
580
581

582
583
584
585
586
587
588
589
590
591

592
593
594
595
596
597
598
599
600
601

602
603
604
605
606
607
608
609
610

PROGRAM SOLIP

2
9080

N= ¥ 000NN FWN =

9081
1

9082
1
2

9090

]
2
3
i
5
6
7
8
9
#*
1
2

9091
]
2

9092
1
2

H 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.19.35 PAGE

Mo ===",8X,"-==" F11.2,F10.1,3F11.2,
//,1%,132("-")
FORMAT( 1H1, 110X, "RUN 1D: ",A10/110X,A10/,4(/),57X,2A10,//,50X,

"MONTHLY PERFORMANCE SUMMARY TABLE"//,
62X,A9//1X,132("-")//25X," INCIDENT SOLAR ENERGY",u46X,"SYSTEM"/,
20X%,31("-"), 13X, "COLLECTOR", 12X,20("-"), 3X, "SYSTEM"/, 20X,
"HORIZONTAL  DIRECT  COLLECTOR", 12X, EFFICIENCY", 25X, "NON-", X,
"EFFICIENCY"/{ZZX "SURFACE NORMAL PLANE ENERGY",

ux "BASED ON"

"ENERGY OPERATING OPERATING", 2X,"BASED ON",4X,
"PARASITIC"/ 2X, "JULIAN",26X " (*) COLLECTED" 6X%,
m#)" ux, "DELIVERED", 3X, "LOSSES LOSSES "3, (W),

X, 'ENERGY"/ ux, "pAY’ DATE GJ",8X, "GJ“ 8X "GJ", 10X
"GJ" 10X,"%",8X,"GJ GJ" 9X,"GJ ,

ux, "g" 10X, "GJ"//, 1X,132("=")

FORMAT(3X |3 6x,12,"/", |2 3X, F7 1,3X,F7.1,3X,2(F7.1,4X),
F8.1,3X,4(F7.1qu) F8.1)

FORMAT(/,1X,132("=")//,1X, "TOTALS/AVERAGES", F11.1,3X, F7.1, 3X,
2(F7.1,4X),F8.1,3X,

4(F7.1,4X),F8.1/7,1X,132("-"))

FORMAT(1H1, 110X, "RON 1D: ",A10/110X,A10/,4(/),57X,2A10,//,51X,

"ANNUAL PERFORMANCE SUMMARY TABLE"//
1X,132("-")//,25X, " INCIDENT SOLAR ENERGY",NGX,"SYSTEM"/,ZOX,
31("-"),13X,"COLLECTOR", 13X, 19("-"), u4X, "SYSTEM" /, 20X,
"HORIZONTAL DIRECT COLLECTOR", 13X, "EFFICIENCY", 25X, "NON~", 4X,
"EFFICIENCY"/,22X, "SURFACE NORMAL PLANE ENERGY", 4X,
"BASED ON",

3X, "ENERGY OPERATING OPERATING", 3X, "BASED ON", 3X

"PARASITIC"/ 35X, (*) COLLECTED" 5x "(*)"

5X, "DELIVERED" ax "LOSSES LOSSES ", uX, "(*)"

7x "ENERGY"/, 3x " MONTH", 1MX("GJ" 9X, "GJ" BXf"GJ" 9Xx,"GJ", 10X,

GJ",9x,"cy ,3%,"%",

GJ
10x "GJ"//,1X,132("=-"))
FORMAT(1H0 3X, A9 8X,F7.1,UX,F7.1,3X,2(F7.1,4X),F6.1,uLX,
3(F7.1,u4X),
F6.1,4X,F7.1)
FORMAT(/, 1X,132("-")//,1X,"TOTALS/AVERAGES ",F11.1,u4X,F7.1,3X,
2(F7.1 MX)
F5.1, 5x 3(F7 1,4X),F6.1,4X,F7.1//,1X,132("=-"))
END

11
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UNFIRED BOILER SYSTEM (HOME LAUNDRY) MAIN ROUTINE
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N=0OWVO~NOVNFWN =

—_—t

PROGRAM SOLIPH

eloleoloNoloNoloNoloNoololoololololoolodololoXoXololoXooNooXoloNolodoloNoXoXololoolo oo o Xol oo X oo XN @)

73/72 OPT=0 FTN 5.1+552 83/09/08.

PROGRAM SOLIPH( INPUT,OUTPUT, TAPE1, TAPE2, TAPE3, TAPE6=0UTPUT,

TAPET7, TAPE8, TAPE9, TAPE10, TAPE11, TAPE12)

THIS VERSION OF SOLIPH 1S DESIGNED TO RUN ON THE CYBER 720
USING REFORMATTED TMY DATA. THE MAIN PROGRAM IS MODIFIED
FOR EACH IPH SITE, RETAINING ONLY INITIALIZATION, INPUT AND
OUTPUT SECTIONS PLUS SUBROUTINES AS° COMMON TO ALL SYSTEMS.

'~ THE PROGRAM PERFORMS A QUAS|-STEADY=STATE HOUR-BY-HOUR

SIMULATION OF A SOLAR IPH SYSTEM.

AR R R R R R R R R R R R R R R R R R R R R R R R R

THE FOLLOWING SUBROUTINES ARE AVAILABLE :

FPLATE - FLAT PLATE AND EVACUATED TUBE COLLECTOR
TROUGH. - LINE FOCUS CONCENTRATORS - )

PIPE ~ OPERATING AND NON - OPERATING HEAT LOSS FROM PIPES
HX - HEAT EXCHANGER

HX2 -. HEAT EXHANGER WITH STORAGE

LOADS - LOAD SCHEDULE AND FLOWS

STORE - SINGLE NODE STORAGE TANK

TCSTORE - TWO NODE. STORAGE TANK

FLASH -~ FLASH TANK, INCLUDING VALVE, SEPARATOR AND BFW
BOILER - UNFIRED BOILER, NO PREHEATER

BOILER2 - UNFIRED BOILER WITH PREHEATER

.DEBUG - DETAILED DAILY OUTPUT

H o H R R R R R R R R R R R R

THE LOGICAL UNIT NUMBERS(LUN) IN THE PROGRAM STATEMENT ARE

" ASSOCIATED WITH THE FOLLOWING DATA :

LUN . . .DATA

TMY INPUT-UNFORMATTED READ

NAMELIST INPUT-SYSTEM CONFIGURATION AND PARAMETERS
RUN NUMBER FROM SUBMIT FILE

OUTPUT-USED TO OUTPUT DEBUG |NFORMATION

CLEAR DAY OUTPUT

MONTHLY OUTPUT

- ANNUAL OUTPUT

DAILY PLOT DATA

MONTHLY PLOT DATA

ANNUAL PLOT DATA

N = OV~ WN =

—

H A A A 3 3 3 R

THIS VERSION IS FOR :
UNFIRED BOILER SYSTEMS WITH NO STORAGE AT:
1) HOME LAUNDRY

15.21.05
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PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+4552 83/09/08. 15.21.05 PAGE 2

DIMENSION KDEBUG(12), KCLEAR(12)
DIMENSION MTD(12),E(6),MON(12),NAME(2)

REAL LFLOW,LVIS,LCP, IBTLT, IBHOR, |DHOR, IDSKY, | DGRND,
2 ITTLT,LAT, LTI, LDTON, LDTOFF,L2CP, L2RHO, L2FLOW, L2V1S, NOLOSS, NOLOST

REAL IBN,LFLWI, ITHOR, IAVAIL, LT

REAL ITHD, ITHM, ITHT, IAVALD, IAVALM, IAVALT, I BND, | BNM, IBNT,
2 NOLOSD,NOLOSM, OVNLOSS, | APER, | APERD, | APERM, | APERT

(@]

INTEGER DAY, HR
CHARACTER *#10 DAT,DATE

THE FOLLOWING COMMON BLOCKS ALLOW PARAMETERS TO BE PASSED IMPLICITLY
BETWEEN THE MAIN PROGRAM AND THE SUBROUTINE EACH REPRESENTS.

OO0 O O

COMMON /CBCOLL/ IBN, ITHOR, IAVAIL, CFLW,CCP, | APER,
2CT1,CTO,CTAVG, CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND,CDTON, CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO

COMMON /CBTROUG/ CETAOPT, IORIENT,FUL1, FUL2, ITERTM, TCRIT,
1 RCVRMC,B1,B2,B3,B4,CRINT,CW,CL, FL

COMMON /CBPIPE/ PUA(6),PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAVG(6),PQLOSS(6),

3 PTAVO(6), PQCOOL(6), L2FLOW,

6 PMCP(6),KPIPE(6),0L0OSS,NOLOSS

COMMON /CBHX/ HXTHI, HXTHO, HXTCI,HXTCO, EFF, HXCPH, HXCPC,
2 HXFLWH, HXFLWC

COMMON /CBSTOR/ SMCP,STHI,STHO,STCI,STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWC, SCP, STO, SQINC, SQDEL, STON, ST1, STO1, STON1

COMMON /CBLOAD/ LFLOW, LTI, LHRON, LHROFF,
2 LDTON, LDTOFF, KLDBND, LFLWI,LT

COMMON /CBALL/ TAMB, DT, MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS

COMMON/CBBOIL/KBOIL,BTI,BTO,BQDEL, L2CP, QBLOWD, BSKLN, BSKLO,
1 BSKUA, BMCP, BTMIN, BUA, BDSET, BDRATE, TBN, TB

COMMON /CBSUN/ SINLAT,COSLAT,SINTIL,COSTIL,SINAZ,COSAZ,SINHR,
1 COSHR, SINDEC, COSDEC, TANDEC, SINDIF,COSDIF

INITIALIZE ALL INPUT PARAMETERS

OO0

DATA MTD/31,28,31,30,31,30,31,31,30,31,30,31/
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149
150

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

PROGRAM SOLIPH T3/72 OPT=0 FTN 5.1+552
DATA MON/"JANUARY", "FEBRUARY", "MARCH" "APRIL"{"MAY","JUNE",
1 "JuLy", "AuGUST", "SEPTEMBER", "OCTOBER", "NOVEMBER",

OO0

eXeXeXe]

0O0O00000

O0000

2 "DECEMBER"/

THE FOLLOWING NAMELIST CONTAINS ALL THE INPUTS TO THE PROGRAM

NAMELIST /ALL/ IRUN,LT!, LHRON, LHROFF, LDTON, LDTOFF
1,CFLWI, L2FLOW, LFLWI, CFLWMAX, QSL

2, PUA, BSKUA, BMCP, BTMIN, BUA, BDSET, BDRATE, PMCP

3,CCP, L2CP, L2V 1S, L2RHO, CRHO, CV IS

L, KSTYPE, SVOL, SUA, EFF, NHRMAX, WBAN, LAT

5,CETAOPT, IORI1ENT, FUL1, FUL2, RCVRMC, B1,B2, B3, Bl4, CRINT
6,CTILT,CAZI,YO0, FRUL, BO,CAREA,CDTON, CDTOFF, TAUC

7, KTCON, KEND, KDEBUG, CTOSET, GCR, LT
8, TMAKE, TSTEAM, KBO I L, KP | PE, KCLEAR, CW, CL, FL, FTUA, FTMC, EPOW
9, KPLOT

INITIALIZE PROGRAM PARAMETERS

CTI=CTO=CTAVG=25.

DO 5 I=1,6
PTI(1)=25.
PTO( | )=25.

CONT INUE

FT0=25.

ST0=25.

TB=25.

DT=1.

I TRMAX=150

ITERTM=30

CRIT1=.125

CRIT2=.2

CRIT3=.2

CTCONV=1.

TCRIT=.1

NHRS=0

MO=1

DAY=0

KD=1

SOME VARIABLES WILL BE DEPENDENT ON THE |PH CONFIGURATION
READ IN THE INPUTS FOR EACH RUN

READ(2,2000) NAME

READ(2,ALL)

READ(3,3000) RUN

DAT=DATE( )

IN THE MAIN PROGRAM SEGMENT DESCRIBING THE SYSTEM. THIS
SECTION SHOULD CONTAIN THE ASSIGNMENT OF VARIABLES THAT DO
NOT CHANGE DURING THE SIMULATION.

CFLW=CFLWI

83/09/08. 15.21.05
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552

[eXoXe)

OO0 000

[eXoNoXe]

o000

ST=TSTEAM

scp=ccp

PIPEMC=0.0

DO 1 1=1,6
P1PEMC=P | PEMC+PMCP( | )
PCP( | )=CCP
PQCOOL( 1)=0.0
PQLOSS( 1)=0.0

CONT INUE

SMCP=P | PEMC+RCVRMC

SFLOWC=0.0

CALCULATE TRIG FUNCTIONS FOR ORIENTATION OF COLLECTOR

SINLAT=S IND( LAT)
COSLAT=COSD( LAT)
SINTIL=SIND(CTILT)
COSTIL=COSD(CTILT)
SINAZ=SIND(CAZI)
COSAZ=COSD(CAZ | )
SINDIF=SIND(CTILT=-LAT)
COSD | F=COSD(CT I LT-LAT)

READ ISTA FROM UNFORMATTED FILE
READ(1) ISTA
CHECK FOR CORRECT WBAN # IN NAMELIST FILE

IF(ISTA.NE.WBAN) THEN
WRITE(6,6010)
STOP

END IF

BEGINNING OF TIME STEP LOOP
B T S A

25 NHRS = NHRS + 1
| F(NHRS.GE.NHRMAX) THEN
WRITE(6,6000)
STOP
END IF

ROUTINE TO CALCULATE HR, DAY, MON

HR=MOD( NHRS-1, 244 )+1
HRANGL=(12.5-HR)#*15.0
SINHR=S IND( HRANGL )
COSHR=COSD( HRANGL )
IF(HR.EQ.1) DAY=DAY+1
I F(DAY.GT.MTD(MO)) THEN
DAY=1
MO=MO+1
END IF
JDATE=DOY (DAY, MO)
DEC=23.45%SIND(0.98630%*(284.+JDATE))
SINDEC=SIND(DEC)

83/09/08.

15.21.05
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229
230
231
232
233
234
235
236
237
238
239
240
24
242
243
244
245
2L6
2L7
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+4552 83/09/08. 15.21.05

COSDEC=COSD(DEC)
TANDEC=TAND( DEC)

READ TMY TAPE FOR TIME, DIRECT NORMAL, TOTAL HORIZONTAL, AMBIENT
TEMPERATURE. BEGIN TIME STEP LOOP.

O0O0000

READ(1) IBN, | THOR, TAMB
I TER=0

BEGIN STEADY STATE CONVERGENCE LOOP,.

H A A R R R R R R R

[eXoXoXoXel

100 ITER = ITER + 1
IF(ITER.GE. ITRMAX) THEN
WRITE(6,6020)
sSToP
END IF

THE MAIN PROGRAM SEGMENT DESCRIBING THE IPH FIELD TEST SITE
CONFIGURATION STARTS HERE. FOR EACH NEW CONFIGURATION, INSERT
A NEW SET OF CALLS.

H A H R R R I R R

CHECK FOR PROCESS SCHEDULE SHUT DOWN

(eXeloNoloXoloNoNoloXel

| F(MOD(JDATE,7).EQ.O0.OR.MOD(JDATE, 7).EQ.6) THEN
IBN=0.0
ITHOR=0.0
END IF
IF(HR.GT.16) THEN
BNTEMP=1BN
IBN=0.0
THTEMP=1THOR
ITHOR=0.0
END IF

COLLECTOR ROUTINE

[eXoXe)

CTI=PTO(4)
CALL TROUGH

ACCOUNT FOR THERMAL MASS OF THE SYSTEM (LESS THAT OF THE UNFIRED
BOILER BY LUMPING ALL COMPONENTS INTO ONE STORAGE NODE. THE
STORAGE TEMP MUST BE LOWERED TO ACCOUNT FOR OVERNIGHT LOSSES IF
THE PUMP HAS JUST COME ON.

OO000O00

IF(KPSTRT.EQ.1) THEN
STO=STO-OVNLOSS/SMCP
OVNLO0SS=0.0

END IF

o0

SET UP STORAGE INPUTS

PAGE
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286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552

[eXoXe] [eXoXe] [oXoXe] [oXoXe]

[eXeoXe]

[eXoXoXoXoXe]

[eXeoXoXe]

[eXoXe]

SFLOWH=CFLOW
STHI=CTO
STCI1=0.0
CALL STORE

SET PIPE(1) INLET = STORAGE NODE OUTLET

PTI(1)=ST
CALL PIPE(1)

PIPE(2) INLET

SET PIPE(1) OUTLET

PTI(2)=PTO(1)
CALL PIPE(2)

il

SET PIPE(2) OUTLET BOILER INLET

BTI=PTO(2)
CALL BOILER

SET BOILER OUTLET = PIPE(3) INLET

PT1(3)=BTO
CALL PIPE(3)

SET PIPE(3) OUTLET = PIPE(4) INLET

PTI(4)=PTO(3)
CALL PIPE(L)

IF PUMP IS ON, CHECK FOR CONVERGENCE, OTHERWISE CONVERGENCE

NOT REQUIRED FOR NON-OPERATING CONDITION

IF(KPON.EQ.1) THEN
CONV1=ABS(PTO(4)-CTI)
| F(CONV1.GT.CRIT1) GOTO 100
QSEAL=QSL
EPAR=EPOW
ELSE
QSEAL=0.0
EPAR=0.0
END IF

RESET PUMP START, STOP FLAGS AND ANY OTHER NECESSARY
VARIABLES FOR START OF NEXT TIME STEP.

KPSTRT=0
KPSHUT=0
STO=STON
FTO=FTON
TB=TBN

RESET BEAM AND HORIZONTAL

83/09/08.

15.21.05
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343
34y
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.21.05 PAGE

IF(HR.GT.16) THEN
IBN=BNTEMP
I THOR=THTEMP
END IF

CHHHHEHHHHEHHAHEHHAREHHEHEEHHAHERHREREHRERRREHERR AR RS

O0O0QO00O0OOO0

[eXoXe)

OO0 0000

THE MAIN PROGRAM SEGMENT DESCIBING THE IPH FIELD TEST CONFIGURATION
ENDS HERE. THE REMAINING SEGMENT OF THE MAIN PROGRAM DEALS WITH
OUTPUT OF DAILY(CLEAR DAY), MONTHLY, AND ANNUAL COMPUTATIONS.

H AR AR H R R R R R R R R R R RS

CALCULATE TOTAL OPERATIONAL AND NON-OP PIPING AND COLLECTOR LOSSES.

0LOSS =PQLOSS(1)+ PQLOSS(2)+PQLOSS(3)+PQLOSS(4)+
1 PQLOSS(5)+PQLOSS(6)+QSEAL+QBLOWD+BSKLO

NOLOSS = PQCOOL(1)+PQCOOL(2)+PQCOOL(3)+PQCOOL(4 )+
1 PQCOOL(5)+PQCOOL(6)+CQCOOL+BSKLN
OVNLOSS=0VNLOSS+NOLOSS=-BSKLN

ITHD = |ITHD + CAREA*ITHOR/1.0E6
IAVALD = IAVALD + CAREA*|AVAIL/1.0E6
ACCUMULATE I|APERD ONLY WHEN TRACKING BUT W/0 SHADING LOSSLOSS.
‘IF(1APER.GT.0.0) |APERD=1APERD+CAREA* |AVAIL/1.0E6
IBND = IBND - + CAREA*|BN/1.0E6
QCOLLD = QCOLLD + CQCOLL/1.0E6
QDELD = QDELD +(BQDEL-QSEAL)/1.0E6
OLOSD = OLOSD + 0OLOSS/1.0E6
NOLOSD = NOLOSD + NOLOSS/1.0E6
SLOSD = SLOSD + SQLOSS/1.0E6
EPARD = EPARD + EPAR/1.0E6

CHECK FOR DEBUG OUTPUT FLAG

I F( KDEBUG(KD).EQ.JDATE) THEN
CALL DEBUG
IF(HR.EQ.2L4) KD=KD+1

END IF

DAILY CLEAR DAY OUTPUT( 1 CLEAR DAY FOR EACH MONTH AS DETERMINED
BY THE FLAG KCLEAR)

IF(JDATE.EQ.KCLEAR(MO)) THEN
1ST HR = OUTPUT HEADING

IF(HR.EQ.1) THEN
WRITE(7,9070) RUN,DAT,NAME, DAY, MON(MO), JDATE
I F(KPLOT.EQ.1) WRITE(10,1010) NAME,JDATE,MO, MON(MO), DAY
END IF
IAPNS=0.0
IF( IAPER.GT.0.0) IAPNS=1AVAIL
IF( IAPNS.LE.0.0) THEN



e

1400
401
402
403
uoL
405
406
407
1408
1409
410
411
412
413
414
u15
416
417
418
419
1420
u21
u22
423
u2y
425
u26
u27
428
429
430
431
432
433
434
435
436
u37
438
439
440
L
uu2
uu3
LuL
uy5
L46
uu7
uu8
449
450
451
452
453
e
455
456

PROGRAM SOLIPH 73/72 OPT=0 FTN 5.1+552

[eXeXe)

(eXoXe]

[eXoXe]

ETAA=0.0
ELSE
ETAA=CQCOLL/ | APNS/CAREA#100.
END IF
WRITE(7,9071) HR,TAMB, | BN*CAREA/1.E6, | APNS¥CAREA/1.E6,
CFLOW/3600.,CTI,CTO,CQCOLL/1.E6,
ETAA, BQDEL/1.E6, (OLOSS+NOLOSS)/1.E6,
EPAR/1.E6
IF(KPLOT.EQ.1) WRITE(10,1020) HR, IBN*CAREA/1.E6,
| APNS*CAREA/1.E6,CQCOLL/1.E6, BQDEL/1.E6
IF(HR.EQ.24) WRITE(7,9072) IBND, |APERD, QCOLLD,
QCOLLD/ IAPERD*100. ,QDELD, OLOSD+NOLOSD, EPARD

P U Y

END IF
MONTHLY OUTPUTS = 1ST DAY - OUTPUT HEADING

IF(DAY.EQ.1.AND.HR.EQ.1) THEN
WRITE(8,9080) RUN,DAT, NAME,MON (MO)
IF(KPLOT.EQ.1) WRITE(11,1110) NAME, MO, MON(MO)
END IF

DAILY DATA

IF(1THD.EQ.0.0) THEN
ETADH=0.0
ETASH=0.0

ELSE
ETADH=QCOLLD/ | THD*100.
ETASH=QDELD/ I THD*100.

END IF

IF( IAPERD.EQ.0.0) THEN
ETADA=0.0
ETASA=0.0

ELSE
ETADA=QCOLLD/ |APERD*100.
ETASA=QDELD/ | APERD*100.

END IF

IF(HR.LT.24) THEN
GOTO 25

ELSE
WRITE(8,9081) JDATE,MO, DAY, | THD, IBND, | APERD, QCOLLD,

1 ETADA,QDELD,OLOSD, NOLOSD,
2  ETASA, EPARD ,

IF(KPLOT.EQ.1) WRITE(11,1120) DAY, IBND, |IAPERD,QCOLLD, QDELD

ACCUMULATE MONTHLY TOTALS & RESET DAILY TOTALS

I THM = ITHM + ITHD

IAVALM = |AVALM + |AVALD
| BNM = IBNM + IBND

IAPERM = |APERM + |APERD
QCOLLM = QCOLLM + QCOLLD
QDELM = QDELM + QDELD

OLOSM = OLOSM + OLOSD
NOLOSM = NOLOSM + NOLOSD
SLOSM = SLOSM + SLOSD
EPARM = EPARM + EPARD



cyve

L57
458
459
460
461
L62
L63
Lok
L65
466
L67
L68
469
470
L71
L72
L73
Ly
L75
L76
L77
L78
L79
480
481
L82
L83
Lgy
L85
L86
L87
488
L89
L90
L9
u92
L93
Loy
495
L96
L97
L98
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513

PROGRAM SOLIPH 13/7

(eXeXoXe]

eloXe)

2

0PT=0

RESET DAILY TOTALS

ITHD

IAVALD
| BND

IAPERD
QCOLLD
QDELD

OLOSD
NOLOSD
SLOSD
EPARD
END IF

LI 1 T 1 I T [ I T T 1}

[efeolololo)olofoXo]

|F DAY LT LAST DAY OF THE MONTH GO BACK

o

TO NEXT TIME STEP

I F(DAY.LT.MTD(MO)) THEN

GOTO 25
ELSE

FTN 5.1+552

OUTPUT MONTHLY DATA TO MONTHLY AND ANNUAL SUMMARIES

IF(MO.EQ.1) THEN
WRITE(9,9090) RUN,DAT, NAME
IF(KPLOT.EQ.1) WRITE(12,1210) NAME

END IF
WRITE(8,9082)

1 QCOLLM/ | APERM*100 ., QDELM, OLOSM, NOLOSM,

2 QDELM/ | APERM*¥100. , EPARM

I THM, I BNM, | APERM, QCOLLM,

IF(KPLOT.EQ.1) WRITE(12,1220) MO, | BNM, | APERM, QCOLLM, QDELM
WRITE(9,9091)MON(MO), | THM, IBNM, IAPERM, QCOLLM,

1 QCOLLM/ IAPERM*¥100.,QDELM, OLOSM, NOLOSM,
2 QDELM/ | APERM*#100., EPARM
ACCUMULATE ANNUAL TOTALS AND RESET MONTHLY TOTALS
ITHT = |THT + |ITHM
IAVALT = IAVALT + |AVALM
IAPERT = |APERT + |APERM
IBNT = |IBNT + |BNM
QCOLLT = QCOLLT + QCOLLM
QDELT = QDELT + QDELM
OLOST = OLOST + OLOSM
NOLOST = NOLOST + NOLOSM
SLOST = SLOST + SLOSM
EPART = EPART + EPARM
| THM = 0.
IAVALM = 0.
IAPERM = 0.
I BNM = 0.
QCOLLM = 0.
QDELM = 0.
oLosM = 0.
NOLOSM = 0.
SLOSM = 0.

83/09/08.

15.21.05
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514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
5314
535
536
537
538
539
540
541
542
543
5ll
545
546
517
548
549
550
551
552
553
551
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570

PROGRAM SOLI PH T3/72 OPT=0 FTN 5.1+4552 83/09/08.
EPARM = 0.
C
END IF
C
C OUTPUT CUMULATIVE ANNUAL TOTALS ON LAST HR OF THE YEAR
C

O00O0000

[eXoXe]

1

2

IF(MO.LT.12) THEN
GOTO 25

WRITE(9,9092) ITHT, IBNT, IAPERT, QCOLLT,
QCOLLT/ |APERT*100.,QDELT, OLOST,NOLOST,
QDELT/ IAPERT*100., EPART

ELSE

IF NOT THE END OF THE YEAR GO BACK TO NEXT TIME STEP

RESET ANNUAL TOTALS

ITHT=0.

IAVALT=0.
IBNT=0.

QCOLLT=0.
QDELT=0.
|APERT=0.
OLOST=0.
NOLOST=0.
SLOST=0.
EPART=0.

END IF

STOP

END OF PROGRAM AND FORMAT STATEMENTS

1010
1020
1110
1120
1210
1220
2000
3000
6000
6010
6020
9070

FOO~NOVEFWN =

FORMAT(2A10,2110,A10, 110)
FORMAT( 110,4F10.2)

FORMAT(2A10, 110,A10)

FORMAT( 110,4F10.2)

FORMAT(2A10)

FORMAT(110,4F10.2)

FORMAT (2A10)

FORMAT (A10)

FORMAT(1X,"SIMULATION OVER - NHRS LIMIT EXCEEDED")
FORMAT(1X,"WBAN # DOES NOT CORRESPOND WITH NAMELIST INPUT")
FORMAT(1X," I TERATION COUNT EXCEEDED")

FORMAT(1H1,110X,"RUN ID: ",A10/110X,A10/,4(/),56X,2A10,//,53X,

"CLEAR DAY PERFORMANCE TABLE"//,56X,

12,1X,A9," (DAY "(|3,")"// 1X,132("=")//,24X," INCIDENT SOLAR ",
"ENERGY"/,24X,21("-"), 45X, "COLLECTOR"/, 25X, "DIRECT COLLECTOR"
L,USX,"EFFICIENCY"/, 14X, "AMBIENT NORMAL PLANE",7X, "FLOW",
8X,"COLLECTOR TEMP",6X, "ENERGY", 3X, "BASED ON", 4X,"ENERGY",

" SYSTEM", u4X, "PARASITIC"/, 15X, "TEMP", 19X, " (#*)",

" RATE", 7X, " INLET OUTLET COLLECTED", &4X,

" DELIVERED",SX("LOSSES ENERGY"/, 4X, "HOUR c",
9X,"GJ GJ",9X, "KG/s",9x,"c",10X,"C GJ",9X,

"% GJ GJ GJ"//,1X,132("-")/)

9071 FORMAT(5X,12,F12.1,2F11.2,F12.2,2F11.1,F11.2,F10.1,

1

3F11.2)

15.21.05
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571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611

PROGRAM SOLIP

9072

2
9080

N= 00NV EFWN =

9081
1

9082
1
2

9090

N—='%¥000~NOVIEFWN =

9091
1
2

9092
1
2

H 73/72 OPT=0 FTN 5.1+4552 83/09/08. 15.21.05 PAGE

FORMAT(/, 1X,132("- ")// TX{"TOTAL/AVE --="_2F11.2,9X,
-— L AL —--" F11.2,F10.1,3F11.2,
//,1X,132("="))

FORMAT(1H1,110X,"RUN ID: " A10/110X{A10/ L(/),57%X,2A10,//,50X%,
"MONTHLY PERFORMANCE SUMMARY TABLE"//,
62X,A9//1X,132("=-")//25X," INCIDENT SOLAR ENERGY",u46X,"SYSTEM"/,
20X,31("- ") 13X, "COLLECTOR" 12X,20("-"), 3X, "SYSTEM"/ 20X,
"HOR1ZONTAL  DIRECT  COLLECTOR", 12X,"EFFICIENCY™, 25X, "NON="", LiX,
"EFFICIENCY"/r22X,"SURFACE NORMAL - PLANE ENERGY"

Lux,"BASED ON'", ‘

3%, "ENERGY OPERATING OPERATING" 2X,"BASED ON", u4Xx,
"PARASITIC"/,2X, "JULlAN",zéx (*) COLLECTED" 6X,
m(#)" ux,"DEL IVERED", 3X, "LOSSES LOSSES ",3x "Hy,

7X, "ENERGY" /, U4X, "DAY DATE GJ", 8X, "GJ' 8X, "GJ", 10X,
"GJ" 10x "%ll 8x "GJ " 9x "GJ

Lx, "7" 10x "GJ"// 1x,132(" ")

FORMAT(3X, 13,6X,12,"/%, |2 3X,F7.1,3X,F7.1,3X,2(F7.1,u4X),
F8.1,3X,M(F7.1(uX) F8 )

FORMAT(/,1X,132("- ")// 1x "TOTALS/AVERAGES",F11.1,3X,F7.1, 3X,
2(F7.1 uX) F8.1,3X,

4(F7.1,0x),F8.1/7,1%,132("="))

FORMAT( 1H1, 110X, "RUN ip: " ,A10/110X,A10/,4(/),57X,2A10,//,51X,

"ANNUAL PERFORMANCE SUMMARY TABLE' 7/,

1X,132("-")//,25X, "INCIDENT SOLAR ENERGY",L46X,"SYSTEM"/, 20X,

31("="), 13X, "COLLECTOR" 13X,19("-"), u4x "SYSTEM"/ 20X,

"HORIZONTAL  DIRECT COLLECTOR";Tsx,'EFFlClENCY",25x,"NON—",ux,

"EFFICIENCY"/,22X,"SURFACE NORMAL -  PLANE ENERGY", 4X,

"BASED ON",

3X,"ENERGY  OPERATING OPERATING",3X,"BASED ON", 3X,

"PARASITIC"/ 35X, " (*) COLLECTED" 5x "(*)"

5X, "DELIVERED" 3x "LOSSES LOSSES ",uX, "(*)"

X, "ENERGY"/, 3X,"  MONTH", 1MX("GJ" 9X, "GJ" 8X, "GJ" 9x,"GJ", 10X,
GJ GJ",9%,"GJ ,3x, "gh,

1OX "GJ"//,1%,132("=-"))

FORMAT(1H0 3X, A9 8X,F7.1,UX,F7.1,3X,2(F7.1,4X),F6.1,LX,
3(F7.1,4X),

F6.1,4X,F7.1)

FORMAT(/,1X,132("-")//,1X,"TOTALS/AVERAGES ",F11.1,L4X,F7.1,3X,
2(F7.1 AX)

F5.1,5X,3(F7.1,4X),F6.1,4X,F7.1//,1X,132("-"))

END

11
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SECTION 2.5

HOT WATER PREHEAT SYSTEM (CATERPILLAR) MAIN ROUTINE
(LCAT)

348
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VOOV FEFWN =

10

PROGRAM SOL I PH

(@]

[eleoXeolokololoolodolooloXolooRolololololokolololoNoXoXolo ool ool o ool ooloXoNoXolololo ol oo No o Xo N o X @

73/72 OPT=2 FTN 5.1+552 83/09/02.

PROGRAM SOLIPH( INPUT,OUTPUT, TAPE1, TAPE2, TAPE3, TAPE6=0UTPUT,

TAPE7,TAPE8, TAPE9, TAPE10, TAPE11, TAPE12)

THIS VERSION OF SOLIPH IS DESIGNED TO RUN ON THE CYBER 720
USING REFORMATTED TMY DATA. THE MAIN PROGRAM IS MODIFIED
FOR EACH IPH SITE, RETAINING ONLY INITIALIZATION, INPUT AND
OUTPUT SECTIONS PLUS SUBROUTINES AS COMMON TO ALL SYSTEMS.
THE PROGRAM PERFORMS A QUASI|-STEADY-STATE HOUR-BY-HOUR
SIMULATION OF A SOLAR IPH SYSTEM.

H A H R R R R R R R R R R R R R

THE FOLLOWING SUBROUTINES ARE AVAILABLE :

FPLATE =~ FLAT PLATE AND EVACUATED TUBE COLLECTOR

TROUGH = ' LINE FOCUS CONCENTRATORS

PIPE - OPERATING AND NON - OPERATING HEAT LOSS FROM PIPES
HX - HEAT EXCHANGER

HX2 - HEAT EXHANGER WITH STORAGE

LOADS - LOAD SCHEDULE AND FLOWS

STORE - SINGLE NODE STORAGE TANK

TCSTORE = TWO NODE STORAGE TANK

FLASH - FLASH TANK, INCLUDING VALVE, SEPARATOR AND BFW
BOILER = UNFIRED BOILER, NO PREHEATER

BOILER2 - UNFIRED BOILER WITH PREHEATER

DEBUG -

DETAILED DAILY OUTPUT

H R R R R R R R R R R R R R R R R R R R R RS

THE LOGICAL UNIT NUMBERS(LUN) IN THE PROGRAM STATEMENT ARE
ASSOCIATED WITH THE FOLLOWING DATA :

LUN DATA

1 TMY INPUT-UNFORMATTED READ

2 NAMEL IST INPUT-SYSTEM CONFIGURATION AND PARAMETERS
3 RUN NUMBER FROM SUBMIT FILE

6 OUTPUT-USED TO OUTPUT DEBUG INFORMATION

T CLEAR DAY OUTPUT

8 MONTHLY OUTPUT

9 ANNUAL OUTPUT

10 DAILY PLOT DATA
1M MONTHLY PLOT DATA
12 ANNUAL PLOT DATA

HH R R R R R R R R R R R R R R R R R R R R R R R R R R R R

THIS VERSION IS FOR
WATER PREHEAT SYSTEMS WITH NO STORAGE AT:
1) CATERPILLAR TRACTOR

10.34.37

PAGE
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PROGRAM SOL I PH 73/72 OPT=2 FTN 5.1+4552 83/09/02. 10.34L.37 PAGE 2

DIMENSION KDEBUG(12),KCLEAR(12)

c
DIMENSION MTD(12),E(6),MON(12),NAME(2)
c
REAL LFLOW,LVIS,LCP, IBTLT, IBHOR, | DHOR, IDSKY, | DGRND,
2 ITTLT,LAT,LTI,LDTON,LDTOFF, L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST
REAL IBN, LFLWI, ITHOR, IAVAIL,LT
c
REAL ITHD, ITHM, ITHT, |AVALD, | AVALM, |AVALT, IBND, I BNM, IBNT,
2 NOLOSD,NOLOSM, OVNLOSS, IAPER, | APERD, IAPERM, | APERT
c
INTEGER DAY, HR
c
CHARACTER #10 DAT, DATE
c
c
C THE FOLLOWING COMMON BLOCKS ALLOW PARAMETERS TO BE PASSED IMPLICITLY
c BETWEEN THE MAIN PROGRAM AND THE SUBROUTINE EACH REPRESENTS.
c
COMMON /CBCOLL/ IBN, ITHOR, IAVAIL,CFLW,CCP, IAPER,
2CT1,CTO, CTAVG, CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND, CDTON,CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO
c
COMMON /CBTROUG/ CETAOPT, IORIENT, FUL1, FUL2, ITERTM, TCRIT,
1 RCVRMC,B1,B2,B3,B4,CRINT,CW,CL, FL
c
COMMON /CBPIPE/ PUA(6),PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAVG(6),PQLOSS(6),
3 PTAVO(6), PQCOOL(6), L2FLOW,
6 PMCP(6),KPIPE(6),0L0OSS, NOLOSS
c
COMMON /CBHX/ HXTHI,HXTHO, HXTCI,HXTCO, EFF, HXCPH, HXCPC,
2 HXFLWH, HXFLWC
c
COMMON /CBSTOR/ SMCP,STHI, STHO, STCI,STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWC, SCP, STO,SQINC, SQDEL, STON, ST1,STO1, STONT
c
COMMON /CBLOAD/  LFLOW, LTI, LHRON, LHROFF,
2 LDTON, LDTOFF,KLDBND, LFLWI, LT
c
COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD, ST,JDATE, ITER
c
COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS
c
COMMON/CBBOIL/KBOIL,BT!,BTO, BQDEL, L2CP, QBLOWD, BSKLN, BSKLO,
1 BSKUA, BMCP,BTMIN, BUA, BDSET, BDRATE, TBN, TB
c
COMMON /CBSUN/ SINLAT,COSLAT,SINTIL,COSTIL,SINAZ,COSAZ,SINHR,
1 COSHR, SINDEC, COSDEC, TANDEC, SINDIF,COSDIF
c
c
C INITIALIZE ALL INPUT PARAMETERS
c

DATA MTD/31,28,31,30, 31, 30,31,31,30,31,30,31/
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152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

PROGRAM SOL I PH 73/72 OPT=2 FTN 5.1+552

[eXoXeXe]

eXoloXe)

[eXeXoXoXe)

[eXoXoXeXoXe)

DATA MON/"JANUARY", "FEBRUARY", "MARCH", "APRIL", "MAY", "JUNE",
1 "JuLy", "AUGUST", "SEPTEMBER", "OCTOBER", "NOVEMBER",

2 "DECEMBER"/

THE FOLLOWING NAMELIST CONTAINS ALL THE INPUTS TO THE PROGRAM

NAMELIST /ALL/ IRUN,LTI,LHRON, LHROFF,LDTON, LDTOFF
1,CFLWI, L2FLOW, LFLW |, CFLWMAX, QSL
2, PUA, BSKUA, BMCP,BTMIN, BUA, BDSET, BDRATE, PMCP
3,CCP, L2CP, L2V IS, L2RHO, CRHO,CV IS
L, KSTYPE, SVOL, SUA, EFF, NHRMAX, WBAN, LAT
5,CETAOPT, IORIENT, FUL1, FUL2, RCVRMC, B1, B2, B3, BI, CRINT
6,CTILT,CAZI, YO, FRUL, BO, CAREA, CDTON, CDTOFF, TAUC
7, KTCON, KEND, KDEBUG, CTOSET, GCR, LT
8, TMAKE, TSTEAM, KBO I L, KP I PE, KCLEAR, CW, CL, FL, FTUA, FTMC, EPOW
9, KPLOT

INITIALIZE PROGRAM PARAMETERS

CT1=CTO=CTAVG=25.

DO 5 1=1,6
PTI(1)=25.
PTO( I )=25.

CONT INUE

FT0=25.

ST0=25.

TB=25.

DT=1.

I TRMAX=50

ITERTM=30

CRIT1=.1

CRIT2=.2

CRIT3=.2

CTCONV=1.

TCRIT=.1

NHRS=0

MO=1

DAY=0

KD=1

READ IN THE INPUTS FOR EACH RUN

READ(2,2000) NAME
READ(2,ALL)
READ(3,3000) RUN
DAT=DATE( )

SOME VARIABLES WILL BE DEPENDENT ON THE IPH CONFIGURATION
IN THE MAIN PROGRAM SEGMENT DESCRIBING THE SYSTEM. THIS
SECTION SHOULD CONTAIN THE ASSIGNMENT OF VARIABLES THAT DO
NOT CHANGE DURING THE SIMULATION.

CFLW=CFLWI

83/09/02. 10.34.37
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

PROGRAM SOL I PH T3/72 OPT=2 FTN 5.1+552

(eXoXe]

[eXoXele] OO0 000

[eXoXe]

SCP=CCP
PIPEMC=0.0
DO 1 1=1,6
P I PEMC=PI| PEMC+PMCP( | )
PCP( | )=CCP
PQCOOL( | )=0.0
PQLOSS( 1)=0.0
CONT INUE
SMCP=P | PEMC+RCVRMC
SFLOWC=0.0
QSEAL=0.0

CALCULATE TRIG FUNCTIONS FOR ORIENTATION OF COLLECTOR

SINLAT=SIND( LAT)
COSLAT=COSD( LAT)
SINTIL=SIND(CTILT)
COST | L=COSD(CTILT)
SINAZ=SIND(CAZ 1)
COSAZ=COSD(CAZ | )
SINDIF=SIND(CTILT-LAT)
COSD | F=COSD( CT I LT-LAT)

READ ISTA FROM UNFORMATTED FILE

READ(1) ISTA

CHECK FOR CORRECT WBAN # IN NAMELIST FILE

IF( ISTA.NE.WBAN) THEN
WRITE(6,6010)
STOP

END IF

BEGINNING OF TIME STEP LOOP
B R X L Ty T T

25 NHRS = NHRS + 1

I F(NHRS.GE.NHRMAX) THEN
WRITE(6,6000)
STOP

END IF

ROUTINE TO CALCULATE HR,DAY,MON

HR=MOD( NHRS=1,24)+1
HRANGL=(12.5~HR)#15.0
SINHR=S IND( HRANGL )
COSHR=COSD( HRANGL )
IF(HR.EQ.1) DAY=DAY+1
I F(DAY.GT.MTD(MO)) THEN
DAY=1
MO=M0+1
END IF
JDATE=DOY( DAY, MO)
DEC=23.U45%SIND(0.98630#*(284. +JDATE))
SINDEC=SIND(DEC)

83/09/02.

10.34.37
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229
230
231

232
233
234
235
236
237
238
239
240
24

242
24L3
2u4
245
2L6
247
248
249
250
251

252
253
254
255
256
257
258
259
260
261

262
263
264
265
266
267
268
269
270
271

272
273
274
275
276
277
278
279
280
281
282
283
284
285

PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+552

COSDEC=COSD( DEC)
TANDEC=TAND(DEC)

C
C
C READ TMY TAPE FOR TIME, DIRECT NORMAL, TOTAL HORIZONTAL, AMBIENT
C TEMPERATURE. BEGIN TIME STEP LOOP.
C

READ(1) IBN, ITHOR, TAMB

I TER=0
C
C BEGIN STEADY STATE CONVERGENCE LOOP.
C
C HHHHH AR R
C

100 ITER = ITER + 1
IF(1TER.GE. ITRMAX) THEN
WRITE(6,6020)
STOP
END IF

THE MAIN PROGRAM SEGMENT DESCRIBING THE IPH FIELD TEST SITE
CONFIGURATION STARTS HERE. FOR EACH NEW CONFIGURATION, INSERT
A NEW SET OF CALLS.

HHEHHHHHHHEHHHEHHHHEH R EH AR R R R R R R R R R R R R R R R RS

O00Q000OO000

TEST FOR 1 DAY PER WEEK PLANT SHUTDOWN

CTI=PTO(4)

I F(MOD(JDATE,7).EQ.O) THEN
IBN=0.0
ITHOR=0.0

END IF

CHECK FOR PUMP CONDITION

[eXoXe)

IF(IBN.LT.CRINT) THEN
IF(KPON.EQ.1) KPSHUT=1
KPON=0
EPAR=0.0
DO 26 |=
26 PFLOW( 1)
CFLOW=0.0
ELSE
IF(KPON.EQ.O) KPSTRT=1
EPAR=EPOW
DO 27 I=1,6
27 PFLOW( | )=CFLW
CFLOW=CFLW
END IF

1,6
=0.0

SET UP STORAGE NODE

[eXoXe)

IF(KPSTRT.EQ.1) THEN
STO=STO-O0VNLOSS/SMCP
OVNLO0SS=0.0

83/09/02.

10. 34,37
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286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+552

END IF
SFLOWH=CFLOW
STHI1=90.6
CALL STORE

PIPE 1

(eXoXe]

PTI(1)=ST
CALL PIPE(1)

PIPE 2

o000

PTI(2)=PTO(1)
CALL PIPE(2)

TROUGH

[eXoXoXe]

CTI=PTO(2)
CALL TROUGH

PIPE(3)

[eXole)

PTI(3)=CTO
CALL PIPE (3)

PIPE 4

[eXoXe]

PTI(4)=PTO(3)
CALL PIPE(L)

ENERGY DELIVERY
BQDEL=CFLOW*CCP*( PTO(4)-90.6)

RESET PUMP START, STOP FLAGS AND ANY OTHER NECESSARY
VARIABLES FOR START OF NEXT TIME STEP.

OO0 OO0

KPSTRT=0
KPSHUT=0
STO=STON

C
C 333333333 31 R R R R R R R I R R R R R R R R I O

THE MAIN PROGRAM SEGMENT DESCIBING THE IPH FIELD TEST CONFIGURAT ION
ENDS HERE. THE REMAINING SEGMENT OF THE MAIN PROGRAM DEALS WITH
OUTPUT OF DAILY(CLEAR DAY), MONTHLY, AND ANNUAL COMPUTATIONS.

HHHHHHEHHHERRHHEEHHHEER R EHHEREHHEERHER R R R R R R R RN

CALCULATE TOTAL OPERATIONAL AND NON-OP PIPING AND COLLECTOR LOSSES.

[eleloloNololoNoNoNe]

0LOSS =PQLOSS(1)+ PQLOSS(2)+PQLOSS(3)+PQLOSS(4)+

83/09/02.

10.34.37
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343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

PROGRAM SOLIPH 73/72 OPT=2 FTN 5.1+552 83/09/02. 10.34.37

[eXeXe]

OO0 0000

[eleXel

1 PQLOSS(5)+PQLOSS(6)+QSEAL+QBLOWD+BSKLO

NOLOSS = PQCOOL( 1)+PQCOOL(2)+PQCOOL(3)+PQCOOL(L )+
1 PQCOOL(5)+PQCOOL(6)+CQCOOL+BSKLN
OVNLOSS=0VNLOSS+NOLOSS-BSKLN

I THD = |ITHD + CAREA*ITHOR/1.0E6
IAVALD = IAVALD + CAREA*|AVAIL/1.0E6
ACCUMULATE IAPERD ONLY WHEN TRACKING BUT W/0O SHADING LOSSLOSS.
IF(IAPER.GT.0.0) IAPERD=1APERD+CAREA* |AVAIL/1.0E6
IBND = IBND + CAREA*|BN/1.0E6
QCOLLD = QCOLLD + CQCOLL/1.0E6
QDELD = QDELD +(BQDEL-QSEAL)/1.0E6
OLOSD = OLOSD + OLOSS/1.0E6
NOLOSD = NOLOSD + NOLOSS/1.0E6
SLOSD = SLOSD + SQLOSS/1.0E6
EPARD = EPARD + EPAR/1.0E6

CHECK FOR DEBUG OUTPUT FLAG
| F(KDEBUG(KD).EQ.JDATE) THEN

CALL DEBUG
IF(HR.EQ.24) KD=KD+1
END IF

DAILY CLEAR DAY OUTPUT( 1 CLEAR DAY FOR EACH MONTH AS DETERMINED
BY THE FLAG KCLEAR)

| F(JDATE. EQ. KGLEAR(MO)) THEN
1ST HR - OUTPUT HEADING

IF(HR.EQ.1) THEN
WRITE(7,9070) RUN, DAT,NAME, DAY, MON(MO), JDATE
| F(KPLOT.EQ.1) WRITE(10,1010) NAME,JDATE,MO,MON(MO), DAY
END IF
IAPNS=0.0 N
IF( IAPER.GT.0.0) IAPNS=IAVAIL
IF( IAPNS.LE.0.0) THEN
ETAA=0.0
ELSE
ETAA=CQCOLL/ | APNS/CAREA*100.
END IF
WRITE(7,9071) HR, TAMB, | BN*CAREA/1.E6, | APNS¥CAREA/ 1. E6,
CFLOW/3600.,CTI,CTO,CQCOLL/1.E6,
ETAA, BQDEL/1.E6, (OLOSS+NOLOSS)/1.E6,
EPAR/1.E6
IF(KPLOT.EQ.1) WRITE(10,1020) HR, IBN¥CAREA/1.E6,
| APNS*CAREA/1.E6,CQCOLL/1.E6,BQDEL/1.E6
IF(HR.EQ.24) WRITE(7,9072) IBND, IAPERD, QCOLLD,
QCOLLD/ | APERD*100.,QDELD, OLOSD+NOLOSD, EPARD

WN =

END IF
MONTHLY OUTPUTS - 1ST DAY - OUTPUT HEADING

| F(DAY.EQ.1.AND.HR.EQ.1) THEN
WRITE(8,9080) RUN,DAT,NAME, MON(MO)

PAGE
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1400
401
102
403
Loy
1405
1406
107
108
1409
410
411
w12
413
e
415
416
417
118
119
420
u21
u22
423
u2y
u25
u26
427
428
u29
1430
431
432
u33
43y
1435
136
u37
138
439
440
uu
uu2
uy3
uuy
uy5
u46
uu7
uug
u49
1450
451
452
453
U5y
1455
456

PROGRAM SOL | PH 73/72 OPT=2

[eXeoXe]

(eXoXe]

[eleXe)

[eXeXeolel

| F(KPLOT.EQ.1) WRITE(11,1110) NAME, MO, MON(MO)
END IF

DAILY DATA

IF(1THD.EQ.0.0) THEN
ETADH=0.0
ETASH=0.0

ELSE
ETADH=QCOLLD/ | THD*100.
ETASH=QDELD/ | THD*100.

END IF

IF( IAPERD.EQ.0.0) THEN
ETADA=0.0
ETASA=0.0

ELSE
ETADA=QCOLLD/ | APERD*100.
ETASA=QDELD/ | APERD*100.

END IF

IF(HR.LT.24) THEN
GOTO 25

ELSE

WRITE(8,9081) JDATE, MO, DAY, ITHD, IBND, IAPERD, QCOLLD,

1 ETADA, QDELD, OLOSD, NOLOSD,

2 ETASA, EPARD
| F(KPLOT.EQ.1) WRITE(11,1120) DAY, IBND, IAPERD, QCOLLD, QDELD

ACCUMULATE MONTHLY TOTALS & RESET DAILY TOTALS

I THM = |THM + |THD

IAVALM = |AVALM + |AVALD
I BNM = |BNM + IBND

IAPERM = I|APERM + I|APERD
QCOLLM = QCOLLM + QCOLLD
QDELM = QDELM + QDELD
OLOSM = OLOSM + OLOSD
NOLOSM = NOLOSM + NOLOSD
SLOSM = SLOSM + SLOSD
EPARM = EPARM + EPARD

RESET DAILY TOTALS

I THD
| AVALD
IBND
IAPERD
QCOLLD
QDELD
OLOSD
NOLOSD
SLOSD
EPARD
END IF

IF DAY LT LAST DAY OF THE MONTH GO BACK
TO NEXT TIME STEP

W
[ofololoJoloXololoXo)

FTN 5.1+552

83/09/02.

10.34.37
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u57
458
459
L60
L61

L62
L63
Loy
465
L66
Le7
L68
469
L70
471

L72
L73
L7y
L75
476
L77
L78
479
L8o
481

Lg2
L83
Lgy
485
L86
Lg7
L88
489
490
491

492
493
Loy
L95
496
L97
L98
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513

PROGRAM SOLIPH 73/72 OPT=2

[eXoXe]

[eXoXo Nl

[eXoXoXoXoXe]

I F(DAY.LT.MTD(MO)) THEN

GOTO 25
ELSE

FTN 5.1+552

OUTPUT MONTHLY DATA TO MONTHLY AND ANNUAL SUMMARIES

IF(MO.EQ.1) THEN

WRITE(9,9090) RUN,DAT, NAME
IF(KPLOT.EQ.1) WRITE(12,1210) NAME

END IF
WRITE(8,9082) |THM, IBNM, |APERM, QCOLLM,
1 QCOLLM/ IAPERM*100., QDELM, OLOSM, NOLOSM,
2 QDELM/ IAPERM*100. , EPARM

IF(KPLOT.EQ.1) WRITE(12,1220) MO, | BNM, |APERM, QCOLLM, QDELM

WRITE(9,9091)MON(MO); I THM, IBNM, IAPERM, QCOLLM,

1 QCOLLM/ IAPERM*100. ,QDELM, OLOSM, NOLOSM,
2 QDELM/ IAPERM*100., EPARM
ACCUMULATE ANNUAL TOTALS AND RESET MONTHLY TOTALS
ITHT = ITHT + I THM
IAVALT = IAVALT + |AVALM
IAPERT = |APERT + |APERM
IBNT = IBNT + |IBNM
QCOLLT = QCOLLT + QCOLLM
QDELT = QDELT + QDELM
OLOST = OLOST + OLOSM
NOLOST = NOLOST + NOLOSM
SLOST = SLOST + SLOSM
EPART = ERART + EPARM
| THM = 0.
IAVALM = 0.
IAPERM = 0.
| BNM = 0.
QcoLwlM = 0.
QDELM = O.
OLOSM = 0.
NOLOSM = 0.
SLOSM = 0.
EPARM = O.
END IF

OUTPUT CUMULATIVE ANNUAL TOTALS ON LAST HR OF THE YEAR

IF(MO.LT.12) THEN
GOTO 25

ELSE

WRITE(9,9092) ITHT, IBNT, |APERT, QCOLLT,
1 QCOLLT/IAPERT*100., QDELT, OLOST, NOLOST,
2 QDELT/IAPERT*100 ., EPART

IF NOT THE END OF THE YEAR GO BACK TO NEXT TIME STEP

RESET ANNUAL TOTALS

83/09/02.

10.34.37
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FTN 5.1+4552 83/09/02. 10.34.37 PAGE 10

PROGRAM SOLI PH 73/72 0OPT=2
514 ITHT=0.
515 |AVALT=0.
516 IBNT=0.
517 QCOLLT=0.
518 QDELT=0.
519 IAPERT=0.
520 0LOST=0.
521 NOLOST=0.
522 SLOST=0.
523 EPART=0.
524 END IF
525 sTOP
526 c
527 C END OF PROGRAM AND FORMAT STATEMENTS
528 c
529 1010 FORMAT(2A10,2110,A10,110)
530 1020 FORMAT(110,4F10.2)
531 1110 FORMAT(2A10,110,A10)
532 1120 FORMAT(110,4F10.2)
533 1210 FORMAT(2A10)
534 1220 FORMAT(110,4F10.2)
535 2000 FORMAT(2A10)
536 3000 FORMAT(A10)
537 6000 FORMAT(1X,"SIMULATION OVER - NHRS LIMIT EXCEEDED")
538 6010 FORMAT(1X,"WBAN # DOES NOT CORRESPOND WITH NAMELIST INPUT")
539 6020 FORMAT( 1X," ITERATION COUNT EXCEEDED")
540 9070 FORMAT(1H1,110X,"RUN ID: " A10/110X A10/ 4(/),56X,2A10,//,53X,
541 1 "CLEAR DAY PERFORMANCE TABLE"//,56X
542 2 12,1X,A9," (DAY "(|3 mnyss X, 132(" "y//,2uX," INCIDENT SOLAR ",
543 3 "ENERGY"/, 24X, 21 '—") 45x, 'COLLECTOR"/ 25x "DIRECT COLLECTOR"
544 L4 ,u5X, "EFFICIENCY'/(14X "AMBIENT NORMAL PLANE", 7X("FLOW"
545 5 8X,"COLLECTOR TEMP™, 6X. "ENERGY", 3X, "BASED ON",4X, "ENERGY',
546 6" SYSTEM"(MX "PARASITIC"/ 15x "TEMP", 19X, '(*)"
547 7" RATE", 7X, " INLET OUTLET COLLECTED" ux
548 8 "(*) DELIVERED" 3X, "LOSSES ENERGY"/, uX, "HOUR c",
549 9 9)( "GJ J" 9)( 'KG/S" 9X "C" 10)( "e J" 9X
550 * GJ GJ GcJ"//, 1x 132("-")/)
551 9071 FORMAT(5X |2,F12.1,2F11.2,F12.2,2F11.1,F11.2,F10.1,
552 1 3F11.2)
553 9072 FORMAT(/, 1X, 132(" ")// 1X{"TOTAL/AVE ---",2F11.2,9X,
554 -—- ——-m gx, "I F11.2,F10.1,3F11.2,
555 2 //,1%X,132("=-"))
556 9080 FORMAT(1H1,110X,"RUN ID: ",A10/110X ,A10/,4(/),57X,2A10,//,50X,
557 1 "MONTHLY PERFORMANCE SUMMARY TABLE '//,
558 2 62X,A9//1X,132("-")//25X," INCIDENT SOLAR ENERGY", u46X,"SYSTEM"/,
559 3 20%,31("- "), 13X, "COLLECTOR", 12X, 20("-"),3X, "SYSTEM" /., 20X,
560 4 "HORIZONTAL DIRECT COLLECTOR" 12X, "EFFICIENCY" 25X, "NON-" ux,
561 5 "EFFIGIENCY"/, 22X, "SURFACE NORMAL PLANE ENERGY"
562 6 _4x, "BASED ON",
563 7 3X,"ENERGY OPERATING OPERATING",2X,"BASED ON", 4X,
564 8 "PARASITIC"/ 2X,"JULIAN", 26X, " (*) COLLECTED", 6X,
565 9 "(#*)" ux, "DELIVERED" 3X, "LOSSES LOSSES "(3x "),
566 * 7X, "ENERGY"/ Lx, "pAy’ DATE GJ",8X, "GJ' 8x,"GJ", 10X,
567 1 "GJ" 10X, "%",sx "GJ J",9%,"GJ
568 2 ux, "%" 10x "GJ"// 1x(132(" ")/)
569 9081 FORMAT(3X |3 6X,12,"/",12,3%X,F7.1,3X,F7.1,3X,2(F7.1,4X),

570 1 F8.1,3X,4(F7.1 MX) F8.1)
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571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593

PROGRAM SOLIP

9082
1
2

9090

Nt 3OO0 NN FE WN) =

9091
1
2

9092
1
2

H 73/72 OPT=2 FTN 5.1+4552 83/09/02. 10.34.37 PAGE

FORMAT(/, 1X,132("=")//,1X, "TOTALS/AVERAGES", F11.1, 3X, F7.1, 3X,
2(F7.1,uX),F8.1,3X,
4(FT.1,4X),F8.1//,1X,132("="
FORMAT(1H1, 110X, "RUN 1D: A10/110X A10/,4(/),57X,2A10,//,51X,
"ANNUAL PERFORMANCE SUMMARY TABLE"//,
1X,132("=")//,25X," INCIDENT SOLAR ENERGY", 46X, "SYSTEM" /, 20X,
c

31("= ") 13X, OLLECTOR" 13X,19("="), uxf"SYSTEM"/ 20X,

"HORIZONTAL  DIRECT COLLECTOR" 13X, 'EFFICIENCY" 25x "NON-", X,

"EFFICIENCY"/, 22X, "SURFACE NORMAL PLANE ENERGY" ux

"BASED ON",

3X,"ENERGY  OPERATING OPERATING",3X,"BASED ON", 3X,

"PARASITIC"/,35X," (*) COLLECTED" 5x "(*)"

5X, “DELIVERED" 3x "LOSSES LOSSES ", uXx, "(*)"

7x "ENERGY"/, 3X, " MONTH", 1uX{"GJ" 9X, "GJ" BX("GJ" 9%x,"GJ", 10X,
GJ GJ", 9%, "Gy ", 3%, "%",

10x "GJ"//,1X,132("-"))
FORMAT(1H0 3X, A9 8X,F7.1,u4X,F7.1,3X, 2(F7 1,4X),F6.1,LX,
3(F7.1,4X),

F6.1, ux F7.1)

FORMAT(/ ;x ,132("=-")//,1X,"TOTALS/AVERAGES ",F11.1,u4X,F7.1,3X,
2(F7.1,u4X),
F5.1, 5x 3(F7.1,4X),F6.1,4X,F7.1//,1X,132("=-"))

END

1
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SUBROUTINE FPLATE T3/72 OPT=0 FTN 5.1+4552 83/09/08. 15.11.12

o000

o

eXoXel

OO0 0000

SUBROUTINE FPLATE
COLLECTOR SUBROUTINE HANDLES FLAT PLATE COLLECTORS.
COMMON /CBCOLL/ IBN, ITHOR, IAVAIL,CFLW,CCP, IAPER,CAZI,
2CT1,CT0, CTAVG, CQCOLL, CQCoOL,CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND,CDTON,CDTOFF, KPOCHK, KPSCHK, TAUC,CTAVO

COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

COMMON /CBPIPE/ PUA(6), PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAVG(6),PQLOSS(6),

3 PTAVO(6), PQCOOL(6), L2FLOW,

L4 PMCP(6),KPIPE(6),0LOSS, NOLOSS

COMMON / CBSUN / SINLAT,COSLAT,SINTIL,COSTIL,SINAZ,COSAZ,
1 SINHR, COSHR, SINDEC, COSDEC, TANDEC, SINDIF,COSDIF

REAL LFLOW,LVIS,LRHO,LCP, IBTLT, IBHOR, | DHOR, | DSKY, | DGRND,
2 ITTLT,LAT,LTI,LDTON,LDTOFF, L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST

REAL IBN,LFLWI, ITHOR, IAVAIL, IAPER
INTEGER PIPENO, DAY, HR

CALCULATE COSINE OF INCIDENCE ANGLE AND BEAM IN COLLECTOR PLANE.

IF(ITER.GT.1) GOTO 5
CSTLT1 = SINDEC*(SINLAT*COSTIL - COSLAT*
2 SINTIL*COSAZ)

CSTLT2 = COSDEC*COSLAT*COSTIL#*COSHR

CSTLT3 = COSDEC*SINLAT#SINT|IL*COSAZ*COSHR
CSTLTU4 = COSDECH*SINTIL*SINAZ*SINHR

COSTLT = CSTLT1 + CSTLT2 + CSTLT3 + CSTLT4
IBTLT = IBN * COSTLT

CALCULATE BEAM I[N HORIZONTAL PLANE

COSHOR
IBHOR

SINDEC*SINLAT + COSDEC*COSLAT*COSHR
IBN*COSHOR

CALCULATE DIFFUSE IN HORIZONTAL PLANE AS DIFFERENCE BETWEEN TOTAL
AND BEAM.

IDHOR = ITHOR - IBHOR

CALCULATE DIFFUSE IN TILTED PLANE - SKY AND GROUND REFLECTANCE
COMPONENTS (LATTER INCLUDES BEAM) AND ADD TO BEAM IN TILTED PLANE.

IDSKY = |IDHOR*(1+COSTIL)/2.

IDGRND = ( IBHOR + |DHOR)*(1-COSTIL)*0.
ITTLT = |IBTLT + IDSKY + IDGRND

IAVAIL = ITTLT

PAGE
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SUBROUTINE FPLATE 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.11.12

[eXeXeXe) OO0 0000

[eXeXoXe]

c

CALCULATE INSOLATION IN APERTURE, INCLUDING SHADING
(FOR LONG ROWS)

IAPER=AMIN1( IAVAIL, IDSKY+|BHOR/GCR)
CALCULATE GLOBAL INCIDENCE ANGLE MODIFIER (CF. LUNDE)

IF(ITTLT.NE.O.) ANGMOD=1.-BO#*(1.+( IBTLT/ITTLT)*((1./COSTLT)-2.))
IF(ITER.GT.1) GO TO 8

IF PUMP IS ON, COMPARE COLLECTOR OUTLET TO STORAGE TEMPERATURE
TO DETERMINE NEW PUMP STATUS.

IF(KPON.EQ.O) GO TO 6
CTCOMP = CTO - ST
GO TO 8

CALCULATE COLLECTOR PLATE TEMPERATURE AND DIFFERENCE FROM STORAGE
TANK TEMPERATURE TO DETERMINE |F PUMP IS ON.

6 CTPLT = TAMB + (ANGMOD*YO*|APER)/FRUL
CTCOMP = CTPLT - ST
GO TO 8

WRITE(6,6600) DAY,HR,CTPLT,ST,CTCOMP,CDTON, KCDBND, KPON

7
6600 FORMAT(2X,216,4F10.1,216)

WRITE(6,6602) ANGMOD, FRUL, YO, IAPER, IBTLT, IDSKY, IDGRND, IBN,COSTLT

6602 FORMAT (2X,9F10.2)

WRITE(6,6604) COSHOR, IBHOR, IDHOR, | THOR
GO TO 25

6604 FORMAT (2X, 4F10.2)
Cc

[eXeXe)

C
¢

8 CONTINUE

IF (CTCOMP.GE.CDTON.OR.KCDBND.EQ.1) GO TO 10
GO TO 25

10 KCDBND = 1
IF (CTCOMP.LT.CDTOFF) GO TO 20
KPOCHK = 1
IF (KPSCHK.EQ.1) KPSTRT = 1
KPSCHK = 0

SET PUMP-ON FLAG AND FLOWRATE

1
= CFLW
CFLW
L2FLOW
L2FLOW
CFLW

CALCULATE EFFICIENCY, ENERGY COLLECTED, OUTLET TEMPERATURE.

o

)

-

o

x
FwN =

[ i L

IR TA!

IF( IAPER.EQ.O.) GO TO 7
CETA = ANGMOD*YO - FRUL*(CTI - TAMB)/I|APER

PAGE
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SUBROUTINE FPLATE T3/72 OPT=0 FTN 5.1+552

[eXoXe]

OO0

[eXoXe]

(eXoXe]

CQCOLL = CETA*|APER*CAREA

cQcooL = 0.
CTO = CTI + CQCOLL/(CFLOW*CCP)
RETURN

20 KCDBND = O

INDICATE PUMP IS OFF, SET FLOW TO ZERO.

25 KPSCHK
KPON
DO 28
28 PFLOW( |
CFLOW = 0.
IF (KPOCHK.EQ.1) KPSHUT = 1
KPOCHK = 0

1,4

;
0
= 0.

~ i nun

| F PUMP JUST SHUT OFF SET COLLECTOR ARRAY TEMPERATURE EQUAL TO
AVERAGE OF INLET AND OUTLET.

IF (KPSHUT.EQ.O0) GO TO 30
CTAVG = (CTI + CTO)/2.

CALCULATE DECAYING ARRAY TEMPERATURE

30 CTAVO = CTAVG

CEXP = -FRUL/(602.*TAUC)

SOURCE = ANGMOD*YO*|APER/FRUL

SOURCE = 0.

CTAVG = TAMB + SOURCE + (CTAVO - TAMB -
2 SOURCE)*EXP(CEXP*DT)

cqQcoLL = 0.

CTO = CTAVG

CTI = CTAVG

CALCULATE COOLDOWN HEAT LOSS.

CQCOOL = 602.*TAUC*CAREA*(CTAVO-CTAVG)
RETURN
END

83/09/08.

15.11.12
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CHHHHHHHHHHHH R H 3R 3 W H R 3R 3R 3 3 H W H R 3R 3 M 3R 3R 30 R 3R R R R R RN

(eleXeoloNoloXoNoXoloNoXoXe]

o

OO0 00000 O O

OO0 o000

SUBROUT INE TROUGH
PARABOLIC TROUGH COLLECTOR ROUTINE

THIS TROUGH SUBROUTINE REQUIRES AN EFFICIENCY CURVE OF THE FORM
CETA = CETAOPT-FUL1#(TDELT/|)=-FUL2*(TDELT)-2/1
(A MODIFIED FORM OF EQUATIONS IN SAND80-1964,NOV. 1980)
AND AN INCIDENCE ANGLE MODIFIER OF THE FORM
ANGMOD = 1+BT1*AINC~2 +B2*AINC-~3 +B3*AINC-4 +BU*A|NC5
(SEE JOURNAL OF SOLAR ENERGY ENGR. ,VOL.102 ,PG 16)
END LOSSES ARE INCLUDED

ASSUMES THE HEAT REMOVAL FACTOR( F' ) IS A CONSTANT
COMMON /CBCOLL/ IBN, ITHOR, IAVAIL, CFLW, CCP, IAPER,CAZI,
2CT1,CTO, CTAVG, CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND, CDTON, CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO

COMMON /CBTROUG/ CETAOPT, IORIENT, FUL1, FUL2, I TERTM, TCRIT,
1 RCVRMC,B1,B2,B3,B4,CRINT,CW,CL, FL

COMMON /CBPIPE/ PUA(6), PFLOW(6), PCP(6),
2 PTI(6),PTO(6), PTAVG(6), PQLOSS(6),

3 PTAVO(6),PQCOOL(6), L2FLOW,
L PMCP(6),KPIPE(6),0L0SS, NOLOSS

COMMON /CBALL/ TAMB, DT, MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, I TER

COMMON / CBSUN / SINLAT,COSLAT,SINTIL,COSTIL,SINAZ,COSAZ,
1 SINHR, COSHR, S INDEC, COSDEC, TANDEC, SINDIF, COSD | F

REAL LFLOW, LVIS, LRHO, LCP, IBTLT, IBHOR, IDHOR, I DSKY, I DGRND,
2 ITTLT,LAT,LTI,LDTON, LDTOFF,L2CP, L2RHO, L2FLOW, L2V IS, NOLOSS, NOLOST
REAL IBN,LFLWI, ITHOR, IAVAIL, | APER

INTEGER DAY, HR

CALCULATE COSINE OF INCIDENCE ANGLE FOR NS OR EW AXIS TROUGHS
IF(ITER.GT.1) GOTO 5

CALCULATE SOLAR AZIMUTH AND ALTITUDE ANGLES
SINALS=S|NLAT#*S |NDEC+COSLAT*COSDEC*COSHR
COSALS=COS(ASIN(SINALS))
SINAZS=COSDEC*S |NHR/COSALS
AZS=ASIN(SINAZS)

CHECK FOR ORIENTATION
IF(IORIENT-2) 1,2,3

E-W TROUGH

PAGE
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SUBROUTINE TROUGH 13/72 OPT=0 FTN 5.1+552 83/09/08. 15.11.12 PAGE 2

C
1 COSINC=SQRT(1.0-COSDEC*#2#S | NHR*#2)
GOTO 4L
C
C N-S TROUGH INCLUDING OFF N=S ALIGNMENT
C
2 COSAZ=COS(AZS-CAZ1/57.3)
COSINC=SQRT(1.0-COSALS*#2#COSAZ##2)
GOTO 4
N-S, TILTED TROUGH
3 COSINC=COS(ASIN(COSHR*COSDEC*SINDIF+SINDEC*COSDIF))
L CONTINUE

CALCULATE INSOLATION ON THE APERTURE, INCLUDING ROW-TO-ROW SHADING
(ASSUMES LONG ROWS)

o000 _ O 000

IAVA I L= BN*COSINC
COSHOR=S|NALS
IAPER=AMINT( IAVAIL, | BN*COSHOR/GCR)

CHECK |F THE CRITICAL INTENSITY OF THE COLLECTOR CAN BE
EXCEEDED AND .THE COLLECTOR TURNED ON.

5 IF(IBN.LT.CRINT) GO TO L6
CHECK FOR PUMP START.
IF(KPON.EQ.0) KPSTRT=1
SET FLOWRATE
CFLOW=CFLW
CALCULATE INCIDENCE ANGLE MODIF IER

OO0 000 000 0000

IF¢ITER.GT.1) GOTO 10
AINCD=ACOS(COS INC)*57. 3
ANGMOD= ( ( BL*A INCD+B3 ) #A | NCD+B2 ) *A INCD+B1

CALCULATE END. LOSSES

[eXoXe]

FF2=1.+CW*CW/ (48 . ¥FL¥FL)
ENDF=1.0-FL/CL*FF2*TAND(AINCD)

CALCULATE EFFICIENCY, ENERGY COLLECTED,AND AVERAGE TEMPERATURE.

(eXeXeXe)

A=FUL2*CAREA

B=2.*CFLOW*CCP+CAREA*( FUL1-2. #*FUL2*TAMB)

C1=-CAREA*( CETAOPT*ANGMOD*ENDF* | APER+TAMB*( FUL1=-FUL2*TAMB) )
10 C=C1-2.*CFLOW*CCP*CTI

IF(FUL2.GE..000001) GO TO u2

CTAVG=-C/B

GO TO 43
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SUBROUT INE

[eXoXe)

c

C
C

[eleole]

TROUGH 73/72 OPT=0 FTN 5.1+552 83/09/08. 15.11.12

42 CTAVG=(-B+SQRT(B¥*B-U4.*A#C))/2./A

43 TDELT=CTAVG-TAMB
CETA=CETAOPT*ANGMOD*ENDF-FUL1#(TDELT/IAPER)-FUL2%*
1 TDELT*#2/1APER
CQCOLL=CETA*CAREA*| APER

SET PUMP-ON FLAG, FLOWRATES AND CHECK IF PUMP JUST STARTED.

4Ly CTO=CT [+CQCOLL/( CFLOW*GCP)

IF(CQCOLL) 46,46, 45
45  |F(KPON.EQ.0) KPSTRT=1

KPON=1
CFLOW=CFLW
PFLOW( 1)=CFLW
PFLOW(2)=CFLW
PFLOW( 3 )=CFLW
PFLOW( 4)=CFLW
CQCOO0L=0.
WRITE(6,500) KPSTRT,CTO

500 FORMAT(3X, 13,F8.2)
RETURN

INDICATE PUMP IS OFF,SET FLOWS TO ZERO AND CHECK |F PUMP JUST SHUT OFF
46 IF(KPON.EQ.1) KPSHUT=1
KPON=0
IAPER=0.
DO 28 I=1,14
28 PFLOW( |)=0.
CFLOW=0.

IF PUMP SHUT OFF CALCULATE DECAYING TEMPERATURE OF RECEIVER

48 FUL=FUL1+FUL2*%(CTAVG-TAMB)
CEXP=-FUL/RCVRMC*CAREA
CQCOOL=RCVRMC*(CTAVG-TAMB)*( 1.-EXP(CEXP¥*DT))
CTAVG=TAMB+(CTAVG-TAMB)*EXP( CEXP*DT)
CTO=CTAVG.

CT I=CTAVG
CQCOoLL=0.
RETURN
END

PAGE
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SUBROUTINE PIPE 73/72 OPT=0 FTN 5.1+4552 83/09/08.

(o b s s e e e R e

(eXe} eXeloXoXoXoXe!

OO0 O

OO0 O 00000

[eXoXe]

SUBROUTINE PIPE(PIPENO)

PIPE SUBROUTINE ASSUMES STEADY STATE DURING PUMP OPERATION WITH
LOGARITHMIC AXIAL TEMPERATURE GRADIENT DUE TO JACKET LOSSES.

WHEN PUMP IS OFF, UNIFORM TEMPERATURE IS ASSUMED DECAYING
LOGARITHMICALLY WITH TIME.

COMMON /CBPIPE/ PUA(6),PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAVG(6),PQLOSS(6),

3 PTAVO(6), PQCOOL(6),L2FLOW,

6 PMCP(6),KPIPE(6),0L0SS,NOLOSS

COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

REAL LFLOW,LVIS,LRHO,LCP, IBTLT, IBHOR, | DHOR, I DSKY, IDGRND,
2 ITTLT, LAT,LTI,LDTON, LDTOFF,L2CP,L2RHO, L2FLOW, L2VIS,NOLOSS,NOLOST

INTEGER PIPENO, DAY, HR

CHECK IF THIS PIPE IS EXPOSED TO OUTSIDE TEMPERATURE.
KPIPE = 1 INDICATES OUTDOOR
KPIPE = O INDICATES INDOOR

IF(KPIPE(PIPENO).EQ.1) THEN
TENV=TAMB

ELSE
TENV=25.0

END IF

CHECK TO SEE IF PUMP IS ON TO DETERMINE WHICH HEAT LOSS ALGORITHM IS
USED.

|F (PFLOW(PIPENO).GT.O.) GO TO 20

DATA P1/3.14159/

IF PUMP JUST SHUT OFF, SET PIPE TEMPERATURE EQUAL TO AVERAGE OF
INLET AND OUTLET.

IF (KPSHUT.EQ.O) GO TO 10 .
PTAVG(PIPENO) = (PTI(PIPENO) + PTO(PIPENO))/2.

CALCULATE PIPE TEMPERATURE DECAY AND COOLDOWN LOSSES

10 PTAVO(PIPENO) = PTAVG(PIPENO)
PEXP1 = -PUA(PIPENO)/PMCP(PIPENO)
PTAVG(PIPENO) = TENV + (PTAVO(PIPENO) - TENV)*EXP(PEXP1#DT)
PTO(PIPENO) = PTAVG(PIPENO)
PQCOOL(PIPENO) = PMCP(PIPENO)*(PTAVO(PIPENO)=~-PTAVG(PIPENO))

PRINT 37,PTAVO(PIPENO), PTAVG(PIPENO), TENV
37 FORMAT(3X,3F10.4)

15.11.12

PAGE
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SUBROUTINE PIPE

15 PQLOSS(

O 000

(eXe!

4o

2

73/72 OPT=0 FTN 5.1+552

DO 15 1=1,6
1)=0.

RETURN

PUMP ON ALGORITHM FOLLOWS.
20 PEXP2 = -PUA(PIPENO)/(PFLOW(PIPENO)*PCP(PIPENO))

PTO(PIPENO) = TENV + (PTI(PIPENO)-TENV)*EXP(PEXP2)

PQLOSS(PIPENO) = -PFLOW(PIPENO)*PCP(PIPENO)*(PTO(PIPENO) -
PTI(PIPENO))

PRINT 372, PIPENO, TENV

©372 FORMAT(3X,16,F12.1)

DO 40 1=1,6
PQCOOL( 1)=0.0
CONT INUE

30 RETURN

END

83/09/08.

15.11.12

PAGE

2



69¢€

—_—
VEWN=SOVONONNFWN =

-

N ===
OV~

NN
WN =

NN NN
~onunmE

SUBROUTINE HX T3/72 OPT=0 FTN 5.1+552 83/09/08. 15.11.12

CHAHHHHHHHHH I HH R R R R R H

[eXoXeoXoXe]

O000O0O O

[eXeXe]

SUBROUTINE HX

HEAT EXCHANGER SUBROUTINE USES THE HOT AND COLD INLET TEMPERATURES
AND THE EFECTIVENESS TO DETERMINE THE HOT AND COLD OUTLET
TEMPERATURES.

COMMON /CBHX/ HXTHI,HXTHO, HXTCI ,HXTCO, EFF, HXCPH, HXCPC,
2  HXFLWH, HXFLWC '

COMMON /CBALL/ TAMB,DT,MO,DAY,HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD, ST,JDATE, ITER

REAL LFLOW,LVIS,LRHO,LCP, IBTLT, IBHOR, | DHOR, I DSKY, | DGRND,
2 ITTLT,LAT,LT!,LDTON,LDTOFF, L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST

INTEGER PIPENO, DAY, HR

CALCULATE HEAT CAPACITY FLOW RATES FOR EACH FLUID.
HXCH = HXFLWH*HXCPH
HXCC = HXFLWC*HXCPC

IF (HXCC.GT.HXCH) GO TO 10
HXCMIN = HXCC
GO TO 20

10 HXCMIN = HXCH

CALCULATE OUTLET TEMPERATURES

20 HXTHO = HXTHI = EFF*(HXCMIN/HXCH)*(HXTHI - HXTCI)
HXTCO = HXTCI| + EFF*(HXCMIN/HXCC)*(HXTHI = HXTCI)
WRITE(6,2000) HXTHI,HXTHO,HXTCI, HXTCO, EFF,HXCMIN, HXCC, HXCH
2000 FORMAT(2X,8F11.3)
RETURN
END

PAGE
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SUBROUTINE LOADS 73/72 OPT=0 FTN 5.1+4552 83/09/08.

[ R T T T T L L L Ly T Y X
SUBROUT INE LOADS

THE LOADS SUBROUTINE CONTAINS THE LOAD SCHEDULE AND DETERMINES
WHETHER STORAGE IS HOT ENOUGH TO SUPPLY A USEFUL AMOUNT OF HEAT.

[oXeloXe]

COMMON /CBLOAD/ LFLOW, LTI, LHRON, LHROFF,
2 LDTON,LDTOFF,KLDBND, LFLWI, LT

COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

REAL LFLOW,LVIS,LRHO, LCP, IBTLT, IBHOR, IDHOR, I DSKY, | DGRND,
2 ITTLT,LAT, LTI, LDTON, LDTOFF, L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST

o

REAL LFLWI,LTCOMP,LT
INTEGER PIPENO, DAY, HR

CHECK TO SEE IF A LOAD EXISTS AT THIS HOUR.
IF (HR.LE.LHRON.OR.HR.GT.LHROFF) GO TO 30

CALCULATE DIFFERENCE BETWEEN STORAGE AND LOAD INLET TEMPERATURES TO
DETERMINE WHETHER TO SUPPLY LOAD

O000 00000 O O

LTCOMP = ST = LTI
IF (LTCOMP.GT.LDTON.OR.KLDBND.EQ.1) GO TO 10
GO TO 30
10 KLDBND = 1
IF (LTCOMP.LT.LDTOFF) GO TO 20
LFLOW = LFLWI

MIX VALVE CAPABILITY TO LIMIT LOAD SUPPLY TEMP. AT LT

eloXe]

IF(ST.GT.LT) LFLOW=LFLWI*(LT-LTI)/(ST-LTI)
KLON =1
GO TO 40
20 KLDBND
30 KLON
LFLOW
LO RETURN
END

nnn
ooo

15.11.12
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SUBROUTINE STORE 73/72 OPT=0 FTN 5.1+552 83/09/08.

CHHHHHHHH R HHH R R R R R R R R R R R R R RS
SUBROUTINE STORE

c
C THIS STORAGE SUBROUTINE ASSUMES SIMPLE MIXED STORAGE AND TAKES SKIN
C LOSSES INTO ACCOUNT
c
COMMON /CBSTOR/ SMCP,STHI, STHO,STCI,STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWC, SCP,STO, SQINC, SQDEL, STON,DT1, STO1, STON1
c ;
COMMON /CBALL/ TAMB,DT, MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER
c
REAL LFLOW,LVIS,LRHO,LCP, IBTLT, | BHOR, | DHOR, IDSKY, IDGRND,
2 ITTLT,LAT,LTI,LDTON, LDTOFF, L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST
c
INTEGER PIPENO,DAY,HR
c
c
c
SXDUM = SFLOWH¥SCP + SFLOWC*SCP + SUA
SYDUM = SFLOWH*SCP*STHI + SFLOWC*SCP*STC| + SUA*TAMB
SEXP = =-SXDUM/SMCP
STSS = SYDUM/SXDUM
c
C STORAGE TEMPERATURE AS A FUNCTION OF TIME :
c
ST=STSS=( ((STO-STSS)#*SMCP)/(DT#SXDUM) )#*
2  (EXP(~-(SXDUM*DT)/(SMCP))=1)
STON = STSS # (STO - STSS)*EXP(SEXP*DT)
c
C ENERGY LOST FROM STORAGE
c
IF (KPON.EQ.0) GO TO 10
10 SQLOSS = (STSS = TAMB)*SUA*DT + SUA*SMCP/SXDUM
2 #(STO -~ STSS)#(1 - EXP(SEXP¥DT))
c
C NET CHANGE IN STORED ENERGY
c
SQING = SMCP*(STON - STO)
c
C ENERGY DELIVERED TO LOAD
c
c SQDEL = SFLOWC*SCP*(ST - STCI)
20 RETURN
END

15.11.12

PAGE



ONANEWN 2OV ETWN =

P L YU G S G Gy

CLE

FUNCTION DOY 73/72 OPT=0 FTN 5.1+4552 83/09/08. 15.11.12 PAGE 1

C****'H-'N-'N-**'H-'H-****'H-'N-'N-**'H-*****'H-'N-***'H-*****'H-'N-***'H-*****'H-****************************
FUNCTION DOY(MDAY, MON)

THIS FUNCTION CALCULATES THE DAY OF THE YEAR (1-365) GIVEN
THE MONTH AND DAY OF THE MONTH.

DIMENSION MTD(12)

c
c
c
c
DATA (MTD(!),1=1,12)/31,28,31,30,31,30,31,31,30,31,30,31/

c

DOY=0.0

IF(MON.EQ.1) GO TO 26

MDUM = MON - 1

DO 206 I=1,MDUM
206 DOY=DOY+MTD( I)
26 DOY=DOY+MDAY

RETURN

END
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SUBROUTINE TCSTORE

MODELS A THERMOCLINE STORAGE TANK WITH TWO NODES BY CALLING

THE SINGLE-NODE STORAGE MODEL (SUBROUTINE STORE) TWICE.

COMMON /CBSTOR/ SMCP,STHI,STHO,STC!,STCO, STAVG, SQLOSS,

SUA,

2 SFLOWH, SFLOWC,SCP,STO, SQINC, SQDEL, STON,ST1,STO1, STON1

COMMON/CBALL/TAMB, DT, MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,

2 KPD,ST,JDATE, I TER
DO BOTTOM (COLD) HALF FIRST
VOLUME AND UA FOR EACH NODE ARE HALF OF TOTAL VALUES, SO
SVOL = svoL/2.
SUA = SUA/2.

TEMPORARILY STORE PARAMETERS NEEDED LATER

STEMP2 = STHI
STEMP = STO
STEMP5 = STCI
SET UP INPUTS TO SUBROUTINE STORE FOR BOTTOM (COLD) HALF
STO = STO1
STHI = ST
CALL STORE
SET THE VALUES OF STON1 AND ST1 FROM THE VALUES RETURNED
STORE
ST1 = ST
STON1 = STON

TEMPORARILY STORE THE LOSSES AND CHANGE IN STORED ENERGY
HALF, TO BE SUMMED LATER

STEMP3 = SQLOSS

STEMP4 = SQINC

NOW DO TOP (HOT) HALF OF STORAGE
SET UP INPUTS TO SUBROUTINE STORE FOR THE TOP (HOT) HALF

STHI = STEMP2
STO = STEMP
STCI = ST1
CALL STORE

NOTE: STORE RETURNS VALUES FOR ST, STON,SQLOSS,AND SQING
THE TOP (HOT) HALF ONLY

DIVIDE THEM

BY SUBROUTINE

FOR THE BOTTOM

WHICH ARE FOR

SUM UP THE LOSS AND ENERGY STORAGE TERMS FOR THE TWO HALVES

SQLOSS
SQINC

SQLOSS + STEMP3
SQINC + STEMPL
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SUBROUT INE TCSTORE

C CALCULATE

73/72 OPT=0 FTN 5.1+4552 83/09/08.

THE ENERGY DELIVERED, USING THE COLD WATER

INLET TEMPERATURE

C SAVED PREVIOUSLY AND THE OUTLET TEMPERATURE FROM THE TOP (HOT) HALF .

= SFLOWC*SCP#(ST-STEMPS)

C RESTORE VOLUME AND UA OF STORAGE

SQDEL
C

SVoL =

SUA =
c

RETURN

END

SVOL#2,
SUA*2,

15.11.12
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CHHH I HHHHHHHH R H R H NN HHHH 33 R RN

C
¢
C

OO0 O

o000

SUBROUTINE FLASH
THIS INCORPORATES A FLASH VALVE, SEPARATOR AND BFW MAKEUP LINE
WATER ENTHALPIES ARE DETERMINED USING A ROUTINE STORE ON FILE

REAL LFLOW,LVIS,LCP, IBTLT, IBHOR, | DHOR, IDSKY, | DGRND,
2 ITTLT,LAT,LTI,LDTON, LDTOFF,L2CP, L2RHO, L2FLOW, L2V 1S, NOLOSS, NOLOST

REAL IBN,LFLWI, ITHOR, IAVAIL, LT

REAL ITHD, I THM, I THT, IAVALD, IAVALM, |AVALT, IBND, | BNM, IBNT,
2 NOLOSD, NOLOSM, OVNLOSS, IAPER, | APERD, | APERM, | APERT

INTEGER PIPENO, DAY, HR

THE FOLLOWING COMMON BLOCKS ALLOW PARAMETERS TO BE PASSED IMPLICITLY
BETWEEN THE MAIN PROGRAM AND THE SUBROUTINE EACH REPRESENTS.

COMMON /CBCOLL/ IBN, | THOR, IAVAIL,CFLW, CCP, IAPER,CAZ]I,
2CT1,CTO, CTAVG, CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND, CDTON, CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO

COMMON /CBTROUG/ CETAOPT, IORIENT, FUL1,FUL2, I TERTM, TCRIT,
1 RCVRMC, B1,B2,B3,Bl4,CRINT,CW,CL, FL

COMMON /CBPIPE/ PUA(6),PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAVG(6),PQLOSS(6),

3 PTAVO(6),PQCOOL(6), L2FLOW,

L PMCP(6),KPIPE(6),0LOSS, NOLOSS

COMMON /CBHX/ HXTHI, HXTHO, HXTCI, HXTCO, EFF, HXCPH, HXCPC,
2 HXFLWH, HXFLWC

COMMON /CBSTOR/ SMCP,STHI, STHO,STCI,STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWC, SCP, STO, SQINC, SQDEL, STON, ST1, STO1, STON1

COMMON /CBLOAD/  LFLOW, LTI, LHRON, LHROFF,
2 LDTON, LDTOFF,KLDBND,LFLWI,LT

COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

COMMON/CFLASH/TMAKE, TSTEAM,CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS

COMMON/CBBOIL/KBOIL,BT1,BTO, BQDEL, L2CP, QBLOWD, BSKLN, BSKLO,
1 BSKUA, BMCP,BTMIN, BUA, BDSET, BDRATE, TBN, TB

FLASH VALVE

FTINF = FTIN*1.8 + 32.0
IF(FTIN.LE.O.O0) FTINF=32.2
TSTF = TSTEAM*1.8 +32.0
TMAKF= TMAKE*1.8 + 32.0

PAGE 1
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PFLIN
PFOUT

PSL(FTINF)*6.895
PSL(TSTF)*6.895

HEAD LOSS ACROSS FLASH VALVE

[eXoXe]

ELOSS = CFLOW#* (PFLIN - PFOUT)*DT/CRHO
IF (ELOSS.LE.O0.0) ELOSS= 0.0

ELOSS = ELOSS + 34.5*%CFLOW/CRHO

IF (KPON.EQ.O) ELOSS= 0.0

SEPARATOR

STREAM PROPERTIES

[eXeXoXe]

HST = HGT(TSTF)#*2.326

HLIQ = HSL(TSTF)#*2.326

HSL1Q = HSL(FTINF)#2.326

HMAKE = HSL (TMAKF)#2.326

BB = CFLOW* (HST-HLIQ)

FXDUM CFLOW*CCP + FTUA

FYDUM CFLOW*CCP*FTIN+ FTUA*TAMB
FEXP -FXDUM/FTMC

FTSS FYDUM/ FXDUM

STORAGE TEMPERATURE AS A FUNCTION OF TIME :

eXoXel

FT=FTSS-(((FTO-FTSS)*FTMC)/(DT*FXDUM))*
2  (EXP(-(FXDUM*DT)/FTMC)-1)
FTON = FTSS + (FTO - FTSS)*EXP(FEXP*DT)

IF STORAGE TEMPERATURE IS GT STEAM TEMP. SPLIT HEAT LOSS CALC.

a0

IF(ITER.GT.30) GO TO 69
IF (FTON.GT.TSTEAM) GO TO 121

ENERGY LOST FROM STORAGE :

[eXoXe]

69 BSKLN = (FTSS - TAMB)*FTUA*DT + FTUA#(FTMC/FXDUM)
2 *(FTO - FTSS)*(1 - EXP(FEXP*DT))
BQDEL = 0.0
QBLOWD=0.0
SQINC = FTMC*(FTON-FTO)
FTOUT=FT
IF (KPON.EQ.1) SQINCP= SQINC
SQLOSS = SQLOSS+ SQINCP
RETURN

CALC. TIME TO BRING STORAGE UP TO STEAM TEMP.
CALC. HEAT LOSS DURING HEAT UP AND AT CONST. STEAM TEMP.

o000 OO0

121 CONTINUE

ALGCHK=(TSTEAM-FTSS)/(FTO-FTSS)

| F(ALGCHK.LE.0.00)GO TO 69

TBOIL = -(FTMC/FXDUM)*ALOG((TSTEAM-FTSS)/(FTO-FTSS))
TLEFT = DT-TBOIL

STORL = (FTSS - TAMB)*FTUA*TBOIL + FTUA*(FTMC/FXDUM)
2 *(FTO - FTSS)*(1 - EXP(FEXP*TBOIL))

FTQL = FTUA#(TSTEAM-TAMB)*TLEFT
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SUBROUT INE FLASH

[eXeXe]

o000

73/72 OPT=0 FTN 5.1+4552

BSKLO = STORL + FTQL
FTON = TSTEAM
SQINC = FTMC¥(FTON-FTO)

CALC. STEAM QUALITY, FLOW RATE AND ENTHALPY

QUAL = (CFLOW*CCP*(FTIN- TSTEAM)-BSKLO-SQINC )/BB
STMM = QUAL*CFLOW
STMH = QUAL¥BB +CFLOW*QUAL*( TSTEAM-TMAKE)*CCP

IF(STMM.GT.BDSET) THEN
QBLOWD=BDRATE#STMM*4 . 18#%( TSTEAM-TMAKE)
ELSE
QBLOWD=0.0
END IF
BQDEL=STMH-QBLOWD

MAKE UP VALVE
BFW FLOW EQUALS STEAM FLOW RATE

FTOUT= (1.0-QUAL)*TSTEAM + QUAL*TMAKE
RETURN
END

83/09/08.

15.11.12
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SUBROUT INE BOILER2

THIS SUBROUTINE MODELS AN UNFIRED BOILER. THE BOILER IS DIVIDED
INTO A PREHEAT SECTION AND A BOILING SECTION WITH TOTAL AREA
(PREHEATER + BOILER) HELD CONSTANT. THE TEMPERATURE OF SATURATED
STEAM TO BE DELIVERED IS SPECIFIED, AS ARE INLET HOT (COLLECTOR)
AND COLD (LOAD) TEMPERATURES, AND OVERALL U-VALUE. HOT SIDE FLOW
CAN BE VARIED TO YIELD A CONSTANT STEAM FLOW (UP TO A SPECIFIED
LIMIT) OR A CONSTANT HOT FLOW CAN YIELD A VARIABLE STEAM OUTPUT.
OUTPUTS ARE HOT SIDE OUTLET TEMPERATURE AND THE UNKNOWN FLOW.

THE ALGORITHM USED IS THE SOLUTION OF FOUR SIMULTANEOUS EQUATIONS:
TWO EFFECTIVENESS EQUATIONS (ONE FOR PREHEATER, ONE FOR BOILER)
AND TWO ENERGY BALANCE EQUATIONS (ONE EQUATING EACH SIDE OF PRE-
HEATER, ONE FOR BOILER). SINCE THE EQUATIONS ARE NONLINEAR (THE
EFFECTIVENESS EQUATIONS CONTAIN EXPONENTIAL OR LOG TERMS), THE
FOUR EQUATIONS WERE COMBINED INTO ONE EQUATION IN ONE UNKNOWN,

R, THE RATIO OF HOT-TO-COLD HEAT CAPACITANCE FLOW RATES. A
NEWTON-RAPHSON TECHNIQUE 1S USED TO FIND THE ROOT OF THE R
EQUATION. A GOOD FIRST GUESS FOR R ENSURES RAPID CONVERGENCE.

DIMENSION R(2),Y(2)

COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER
COMMON/CBBO|L/KBOIL,BTI,BTO, BQDEL, L2CP, QBLOWD, BSKLN, BSKLO,

1 BSKUA, BMCP,BTMIN, BUA, BDSET, BDRATE, TBN, TB

COMMON /CBLOAD/  LFLOW, LTI, LHRON, LHROFF,
2 LDTON, LDTOFF,KLDBND, LFLWI, LT

COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS

COMMON /CBSTOR/ SMCP,STHI, STHO, STCI, STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWG, SCP, STO, SQINC, SQDEL, STON, ST1, STO1, STON1

REAL LFLOW,LFLWI,LT,LTI,L2CP
BOILER INPUTS

UA=77900.

HFG=2000.

CPW=L.542

XLOAD=25000.

XLOAD=XLOAD*3600.

CHECK TO SEE IF INLET TEMP IS HIGH ENOUGH FOR BOILER TO TURN ON

TCRIT=TSTEAM+5.
T1=BTI=TCRIT

CH#HudHt#dt NOTE: CHANGED TO HAVE CONSTANT OIL FLOW RATE

IF(ITER.GT.30) GO TO 2
IF(T1.GE.O0.) GO TO 25
LFLOW=0.

BQDEL=0
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0000 000 0000 000

OO0O00 0000 000

OO0 0000

BTO=BTI
RETURN

CALCULATE WATER FLOW RATE
5 WW=XLOAD/(HFG+CPW*( TSTEAM-TMAKE) )

CRITICAL VALUE OF R USED FOR CONVERGENCE (THAT VALUE WHICH MAKES
A LOG ARGUMENT IN AN EFFECTIVENESS EQUATION BLOW UP)

RCRIT=HFG/CPW/ (BT |-TSTEAM)
ARGUMENT IN EXPONENTIAL TERM TO COMPUTE TRIAL VALUE OF R
T=UA/WW/CPW/RCRIT

IF ARGUMENT IS LARGE, R MUST BE CLOSE TO RCRIT;
NO NEED TO ITERATE.

IF(T.GE.8.) R(1)=RCRIT
IF(T.GE.8.) GO TO 21

FIRST GUESS FOR R
R(1)=RCRIT/(1.-EXP(-T))

###% BEGIN NEWTON-RAPHSON SEARCH TO DETERMINE R. IT IS ASSUMED
THAT FOUR ITERATIONS ARE ENOUGH. ###

DO 20 I=1,4

IF NEWTON-RAPHSON EQUATIONS PREDICT R LESS THAN RCRIT, SET R>RCRIT
TO PREVENT A NEGATIVE ARGUMENT IN THE LOGARITHM (NEXT 3 LINES)

IF(R(1)-RCRIT) 6,6,7
6 R(1)=1.010*RCRIT
7 R(2)=1.04#*R(1)
DO 10 J=1,2
T1=ALOG( (BTI-TSTEAM)/(BTI-TSTEAM=-HFG/CPW/R(J)))
T2=ALOG( (BT I-TSTEAM=HFG/CPW/R(J))/(BTI-TMAKE=
1(HFG/CPW+TSTEAM-TMAKE)/R(J)))
10 Y(J)=WWHCPW*R(J)*(T1+T2/(1.~-R(J)))=UA
20 R(1)=(R(1)*Y(2)-R(2)*Y(1))/(Y(2)=Y(1))
21 CONTINUE
IF(R(1).LE.RCRIT) R(1)=RCRIT
LFLOW=R( 1)#*WW*CPW/L2CP
WH20=WW

IF OIL FLOW RATE IS LESS THAN MAXIMUM ALLOWABLE, COMPUTE OUTPUT
VARIABLES (LINE 50) AND RETURN.

IF(LFLOW-LFLWI) 50,50,25

TO REACH THIS POINT, THE OIL FLOWRATE NEEDED TO SUPPLY FULL LOAD
MUST EXCEED PUMP CAPACITY. THEREFORE, SET OIL FLOWRATE TO MAXI|MUM
VALUE AND COMPUTE HOW MUCH STEAM CAN BE DELIVERED (AGAIN BY
NEWTON-RAPHSON) .

PAGE
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SUBROUT INE BOILER2 73/72 OPT=0 FTN 5.1+552
C #### NOTE: IF YOU WANT TO USE A CONSTANT OIL FLOWRATE, JUST GO TO
c THIS POINT TO BEGIN WITH| ####
c
25 LFLOW=LFLWI
c
C DETERMINE FIRST GUESS FOR R

[eleleXel

[eXoXe)

RCRIT = HFG/CPW/(BTI-TSTEAM)
T=UA/LFLOW/L2CP

IF(T.GE.8.) R(1)=RCRIT
IF(T.GE.8.) GO TO 41
R(1)=RCRIT/(1.-EXP(-T))

BEGIN NEWTON-RAPHSON SOLUTION USING FOUR ITERATIONS.

DO LO I=1,4

IF(R(1)-RCRIT) 26,26,27
26 R(1)=1.02*RCRIT
27 R(2)=1.02#*R(1)

DO 30 J=1,2

T1=ALOG( (BT I-TSTEAM)/(BT|=TSTEAM=HFG/CPW/R(J)))

T2=ALOG( (BT | -TSTEAM-HFG/CPW/R(J))/(BTI-TMAKE~-

1(HFG/CPW+TSTEAM-TMAKE)/R(J)))
30 Y(J)=LFLOW*L2CP*(T1+T2/(1.-R(J)))-UA
40 R(1)=(R(1)*Y(2)=-R(2)*Y(1))/(Y(2)=Y(1))
41 WH20=LFLOW*L2CP/R(1)/CPW

COMPUTE OUTPUTS

50 BQDEL=WH20#(HFG+CPW#( TSTEAM-TMAKE) )
BTO=BT|-BQDEL/LFLOW/L2CP

60 QAUX=XLOAD-BQDEL
RETURN
END

83/09/08.

15.11.12
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SUBROUT INE DEBUG

(@] (eXe}

OO0 O

(@]

(eXoXeoXe]

C

2500 FORMAT(/,1X,"TIME =

SUBROUTINE DEBUG

DIMENSION MTD(12),WBANLAT(26),E(6)

REAL LFLOW,LVIS,LCP, IBTLT, IBHOR, I DHOR, I DSKY, | DGRND,
2 ITTLT,LAT,LT!,LDTON, LDTOFF,L2CP, L2RHO, L2FLOW, L2V1S, NOLOSS, NOLOST

REAL IBN,LFLWI, ITHOR, IAVAIL, LT

REAL ITHD, ITHM, I THT, IAVALD, | AVALM, | AVALT, IBND, | BNM, IBNT,
2 NOLOSD, NOLOSM, OVNLOSS, IAPER, | APERD, | APERM, IAPERT

INTEGER PIPENO, DAY, HR

THE FOLLOWING COMMON BLOCKS ALLOW PARAMETERS TO BE PASSED IMPLICITLY
BETWEEN THE MAIN PROGRAM AND THE SUBROUTINE EACH REPRESENTS.

COMMON /CBCOLL/ IBN, I THOR, IAVAIL,CFLW,CCP, IAPER, CAZ |,
2CT1,CTO, CTAVG, CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,
3 CAREA, KCDBND, CDTON, CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO

COMMON /CBTROUG/ CETAOPT, IORIENT, FUL1, FUL2, ITERTM, TCRIT,
1 RCVRMC,B1,B2,B3,B4,CRINT,CW,CL, FL

COMMON /CBPIPE/ PUA(6),PFLOW(6),PCP(6),
2 PTI(6),PTO(6), PTAVG(6),PQLOSS(6),

3 PTAVO(6),PQCOOL(6), L2FLOW,

L PMCP(6),KPIPE(6),0L0SS,NOLOSS

COMMON /CBHX/ HXTHI,HXTHO,HXTCI,HXTCO, EFF, HXCPH, HXCPC,
2 HXFLWH, HXFLWC

COMMON /CBSTOR/ SMCP,STHI,STHO, STCI, STCO, STAVG, SQLOSS, SUA,
2 SFLOWH, SFLOWG, SCP, STO, SQINC, SQDEL, STON, ST1, STO1, STON1

COMMON /CBLOAD/  LFLOW,LTI,LHRON, LHROFF,
2 LDTON,LDTOFF, KLDBND, LFLWI,LT

" COMMON /CBALL/ TAMB, DT, MO, DAY, HR, KPON, KPOFF, KPSTRT, KPSHUT, KPU,
2 KPD,ST,JDATE, ITER

COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS

COMMON /CBBOIL/ KBOIL,BTI,BTO,BQDEL,L2CP,QBLOWD, BSKLN,BSKLO,
1 BSKUA,BMCP,BTMIN,BUA,BDSET, BDRATE, TBN, TB

OUTPUT PARAMETERS FOR THIS TIME STEP.

WRITE(6,2500) MO,DAY, HR, TAMB
e,/ 2, ", 12,14X, " AMBIENT TEMP = ",

2 F10.2)

73/72 OPT=0 FTN 5.1+552 83/09/08.

15.11.12
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C  NORMALIZE COLLECTOR FLOW RATE, LOAD FLOW RATE TO PER COLLECTOR AREA
CFLOWX=CFLOW/CAREA
XLFLOW=LFLOW/CAREA
C
WRITE(6,3000) CFLOWX, XLFLOWfIAVAIL
3000 FORMAT(1X,"cOLL FLO RATE = F9 1,4X," LOAD FLO RATE = ",
2 F9.1,u4X," AVAILABLE IRRAD = F7 1)
WRITE(6 3002) I THOR, IAPER
3002 FORMAT(1X,"TOT HOR1Z IRRAD=", F9.1,4X," INCIDENT IRRAD= ",

2 F9.1)

c
WRITE(6,3500) CTO,HXTHI1,HXTCO, STHI, ST(CTI HXTHO, HXTCI, ST1

3500 FORMAT(“ COLL OUTLT TEMP =" F7 3, HX ' HX HOT INLET = ",F10.3,

2 u4x," HX COLD OUTLET:= F8 3, HX{" STOR INLET TEMP = " F7.3/
3 90X " 'STOR TEMP (AVG) = n ,F7.3/" COLL INLET TEMP = ", F7.3,
4 4X," HX HOT OUTLET =" F9 3,u4x," HX COLD INLET = ",F9.3,
5 u4Xx," STOR TEMP (BOT) = n ,F7.3)

C

WRITE(6, 3600) PTI(1),PTO(1),PTI(3),PTO(3), PTO(2) PTI(2),
2 PTO(4),PTI(4)
3600 FORMAT(" PTI(1) = ",F16.3,u4X," PTO(1) = " F16.3,u4X,
2 " PTI(3) " F16 3 ux, ik PTO(3) 16.3/
3 " PTO(2) n’ ,F16.3, ux " PTI(2) ",F16.3,ux,
4 " PTO(U4) TF16.3.4X.™ PTI(U4) ", F16.3)
WRITE(6,3601) BTI,BTO,TB,TBN,BQDEL/CAREA BSKLO/CAREA, BSKLN/CAREA
1 ,QBLOWD/CAREA
3601 FORMAT("™ BTI= " F7.2," BTO= ", F7.2,/" TB= ,F7.2,
" TBN= ",F7.2," BQDEL- " E10 3," BSKLO= " E10 3,
2 " BSKLN: " E70.3," QBLOWD= " E10 3)

OUTPUT COLLECTOR EFFICIENCY AND ENERGY BALANCE VALUES.

NORMALIZE COLLECTOR OUTPUT TO PER UNIT AREA
CQCOLLX=CQCOLL/CAREA

o0 0000

WRITE(6,4000) CETA,CQCOLLX
4000 FORMAT(1X,"cOLL EFFICIENCY = " ,F7.3,4X," COLLEC'D EN = ",F11.1)
C
C NORMALIZE PIPE LOSSES TO PER UNIT AREA BASIS
PQ1=PQLOSS(1)/CAREA
PQ2=PQLOSS(2)/CAREA
PQ3=PQLOSS(3)/CAREA
PQ4=PQLOSS(4)/CAREA

C
WRITE(6,4100) PQ1,PQ2(PQ3,PQU

4100 FORMAT(" PQLOSS(1) = ",F13.1,4X," PQLOSS(2) = ",F13.1,u4X,
2 " PQLOSS(3) = ",F13.1,4X," PQLOSS(4) = ",F13.1)

C

C NORMALIZE OPLOSS TO COLLECTOR AREA
OLOSSX=0LOSS/CAREA

c
WRITE(6,4200) OLOSSX,PQCOOL(3)/CAREA, PQCOOL(4)/CAREA

4200 FORMAT(" OP LOSSES = ",F13.1,4X,"PQCOOL(3) = ",F13.1,4X,
1 "pQcoOL(4) = ",F13.1)

c

C NORMALIZE COOLDOWN LOSSES TO COLLECTOR AREA
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SUBROUT INE

C

c
C

c

o0 000

c

C

c

c

DEBUG T3/72 OPT=0 FTN 5.1+552 83/09/08. 15.11.12

PQ1=PQCOOL( 1)/CAREA
PQ2=PQCOOL(2)/CAREA
CQCOOLX=CQCOOL /CAREA
NOLOSSX=NOLOSS/CAREA

WRITE(6(H300) PQ1, PQ2 CQCOOLX NOLOSSX
4300 FORMAT(" PQCOOL(1) = ",F13.1, HX " PQCOOL(Z) ,F13.1,L4X,
2 " cqcooL = ",F16.1 HX " NONOP LOSSES ! F1O

NORMALIZE STORAGE VALUES TO COLLECTOR AREA
SQLOSSX=SQLOSS/CAREA
SQINCX=SQINC/CAREA
SQDELX=SQDEL/CAREA

WRITE(6,L4400) SQLOSSX,SQINCX, SQDELX
4400 FORMAT(" STORAGE LOSS = F10 1,4X," STG EN INC = ",E12.6,
2 u4x," EN DELIVERED FROM STORAGE = " ,F10.1)

WITH UNFIRED BOILER, NEED ADDITIONAL OUTPUTS FOR LOOP 3 AND
FOR STEAM DELIVERED.
IF(KBOIL.EQ.O) GO TO 75

NORMALIZE TO COLLECTOR AREA
BQDELX=(BQDEL-QBLOWD-QSEAL)/CAREA
PQ5=PQLOSS(5)/CAREA
PQ6=PQLOSS(6)/CAREA

WRITE(6,uu02) QBLOWD/CAREA, QSEAL/CAREA, BTI,PTO(6),PTI(6),BTO
4402 FORMAT('" LOOP 3 AND UNFIRED BOILER OUTPUTS "/,

1 " QBLOWD = ",F16.3,u4X," QSEALL = F16 3,u4x

2 ," BTI = F16 3,/,

3 " PTO(6) = ",F16.3,u4X," PTI(6) = n’ ,F16.3,

L ux," BTO = F16 3,/)

WRITE (6,4401) BQDELX
4401 FORMAT(" ENERGY DELIVERED AS STEAM FROM UNFIRED BOILER =",F10.1)
75 CONT INUE

WRITE(6,4500) ITER
u500 FORMAT(1X, 15, " ITERATIONS RE?UIRED FOR CONVERGENCE",/,

_____________

7L CONTINUE
RETURN
END
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SUBROUTINE BOILER

THIS SUBROUTINE MODELS AN UNFIRED BOILER. THE SHELL SIDE OF THE
BOILER IS ASSUMED TO BE AT ONE MIXED TEMPERATURE. HENCE, NO
PREHEATING OF MAKEUP WATER |S CONSIDERED. - RATHER, THE MAKEUP WATER
IS "INSTANTLY MIXED" AFTER ITS INTRODUCTION IN THE BOILER. THERMAL
CAPACITANCE OF THE BOILER IS ACCOUNTED FOR. A BYPASS VALVE IS ALSO
MODELLED SO THAT UNTIL A THRESHOLD COLLECTOR LOOP TEMPERATURE IS
REACHED , THE HOT FLUID IS BYPASSED AROUND THE BOILER.

COMMON BLOCKS

COMMON /CBALL/ TAMB,DT, MO, DAY, HR, KPON, KPOFF, KPSTRT,
1 KPSHUT,KPU,KPD, ST, JDATE, I TER

COMMON /CBBOIL/ KBOIL,BTI,BTO,BQDEL, L2CP,QBLOWD, BSKLN, BSKLO,

1 BSKUA,BMCP,BTMIN, BUA, BDSET, BDRATE, TBN, TB
COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS

COMMON /CBCOLL/ IBN, I THOR, IAVAIL,CFLW, CCP, IAPER,CAZI,

1 CTI,CTO,CTAVG,CQCOLL,CQCOOL, CETA, CFLOW, BO,YO, FRUL, GCR,
2  CAREA, KCDBND, CDTON, CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO

COMMON /CBPIPE/ PUA(6), PFLOW(6),PCP(6),
2 PTI(6),PTO(6),PTAVG(6),PQLOSS(6),
3 PTAVO(6), PQCOOL(6), L2FLOW,
4 PMCP(6),KPIPE(6),0LOSS, NOLOSS

INTEGER HR
SET BOILER ENVIRONMENT TEMPERATURE.

IF(KBOIL.EQ.1) THEN
TENV=TAMB

ELSE
TENV=25.0

END IF

CHECK |F THIS IS THE FIRST HOUR OF THE YEAR. IF SO, INITIALIZE BOILER
TEMPERATURE AND SET STEAM VAPORIZATION ENTHALPY.

| F(JDATE.EQ.1.AND.HR.EQ.1) THEN
HFG=(HGT(TSTEAM*1,8+32. )-HSL(TSTEAM*1.8+32. ) )#*2.326
END IF

CHECK |IF THE COLLECTOR LOOP PUMP IS OFF OR |IF THE INCOMING FLUID
IS TOO COOL AND IS BYPASSED. IF EITHER, CALCULATE SKIN LOSSES AND
THE NEW BOILER TEMPERATURE AND RETURN.

IF(KPON.EQ.0.OR.BTI.LT.BTMIN) THEN
TBN=TENV+( TB=-TENV ) ¥*EXP( -BSKUA*DT/BMCP)
BSKLO=0.

BSKLN=BMCP* ( TB-TBN)

BTO=BT I

QBLOWD=0.

BQDEL=0.

RETURN
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ELSE
GO TO 200
END IF

BOILER IS NOT BYPASSED.
DETERMINE WHETHER INCOMING FLUID IS HOT ENOUGH TO GENERATE ANY
STEAM DURING THE HOUR. (CALCULATE THE BULK BOILER TEMPERATURE
AFTER ONE HOUR OF SENSIBLE HEATING.)

DIVIDE THE HOUR INTO TEN TIMESTEPS TO CALCULATE THE FINAL
BULK BOILER TEMPERATURE.

eloleoleloNoNoNooXel

200 CONTINUE
TBNEW=TB
BT0=0.0
BSKL0O=0.0
BEXP=EXP( BUA/(CFLOW*CCP))
DO 250 1=1,10
BTOI=(BTI+TBNEW*(BEXP-1))/BEXP
BTDELT=( CFLOW*CCP*(BTI-BTOI )-BSKUA*( TBNEW-TENV) )/BMCP/10.
BSKL I=BSKUA*( TBNEW-TENV)/10.
BSKLO=BSKLO+BSKL |
TBNEW=TBNEW+BTDELT

CHECK |F THE BOILER REACHES SATURATION TEMPERATURE.
C IF IT DOES, JUMP TO THE STEAM GENERATION SECTION.

OQoO0

I F(TBNEW.GE. TSTEAM) THEN
TFRAC=( TSTEAM=TBNEW+BTDELT)/BTDELT
TBOIL=((1-1)+TFRAC)/10.
BTO1=BTO+BTOI*TFRAC/10.
BSKL1=BSKLO+BSKL|*( TFRAC-1)

GO TO 300
ELSE
BTO=BTO+BTOI/10.
C PRINT *, CFLOW*CCP*(BTI-BTOI )*.1,BSKLI,BMCP*BTDELT,BTOI
END IF
250 CONTINUE
C
C NO STEAM GENERAT.ION
C
QBLOWD=0.0
BQDEL=0.0
TBN=TBNEW
BSKLN=0.0
RETURN
C
C STEAM IS GENERATED
C
300 TLEFT=DT-TBOIL
BSKL2=BSKUA*( TSTEAM-TENV ) *TLEFT
BSKLO=BSKL1+BSKL2
BSKLN=0.0
C
C CALCULATE THE AVERAGE FLUID TEMPERATURE EXITING FROM
c THE BOILER BASED ON THE TIME WEIGHTED AVERAGE DURING
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BOTH HEAT-UP AND STEAM GENERATION.

BT02=TSTEAM+( BT |-TSTEAM)*EXP(-BUA/ (CFLOW*CCP))
BTO=BTO1+BTO2*TLEFT/DT

SET THE NEW BULK BOILER TEMPERATURE,CALCULATE
ENERGY DELIVERED MINUS BLOWDOWN LOSSES.

TBN=TSTEAM
BQDEL=CFLOW*CCP*(BT|-BT02 )*TLEFT-BSKL2
PRINT *, BQDEL,BSKL2,CFLOW*CCP*(BTI-BT02)
PRINT *,BSLKI*TFRAC,BMCP*(TSTEAM-TBNEW+BTDELT),
1 CFLOW*CCP*(BTI-BTOI )*TFRAC
MDOTS=BQDEL/(HFG+4.18*( TSTEAM-TMAKE) )
QBLOWD=0.0
| F(MDOTS.GT.BDSET) QBLOWD=BDRATE*#MDOTS*4.18%*(TSTEAM-TMAKE)
BQDEL=BQDEL-QBLOWD

RETURN
END

83/09/08.

15.11.12
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SUBROUT INE HX2

THIS SUBROUTINE MODELS A HOT WATER TANK WITH A TUBE BUNDLE
INSERTED FOR HEAT EXCHANGE TO THE WATER. THE TANK IS ASSUMED
TO BE AT ONE MIXED TEMPERATURE. MAKEUP WATER IS "INSTANTLY MIXED"
AFTER ITS INTRODUCTION IN THE TANK. A BYPASS VALVE |S ALSO
MODELLED SO THAT UNTIL A THRESHOLD COLLECTOR LOOP TEMPERATURE
I'S REACHED, THE HOT FLUID IS BYPASSED AROUND THE TANK.

COMMON BLOCKS

COMMON /CBALL/ TAMB,DT,MO, DAY, HR, KPON, KPOFF, KPSTRT,

1 KPSHUT,KPU, KPD, ST, JDATE, ITER

COMMON /CBBOIL/ KBOIL,BTI,BTO, BQDEL, L2CP, QBLOWD, BSKLN, BSKLO,
1 BSKUA,BMCP,BTMIN, BUA, BDSET, BDRATE, TBN, TB

COMMON /CBLOAD/  LFLOW, LTI, LHRON, LHROFF,

2 LDTON, LDTOFF, KLDBND, LFLWI,LT
COMMON/CFLASH/TMAKE, TSTEAM, CRHO, FTIN, FTOUT, FTUA, FTMC, FTO, FTON,
1 ELOSS

COMMON /CBCOLL/ IBN, ITHOR, IAVAIL,CFLW,CCP, |APER,CAZI,

1 CTI,CTO, CTAVG,CQCOLL, CQCOOL, CETA, CFLOW, BO, YO, FRUL, GCR,

2  CAREA, KCDBND,CDTON, CDTOFF, KPOCHK, KPSCHK, TAUC, CTAVO
COMMON /CBPIPE/ PUA(6), PFLOW(6),PCP(6),

2 PTI(6),PTO(6),PTAVG(6), PQLOSS(6),

3 PTAVO(6),PQCOOL(6),L2FLOW,

L PMCP(6),KPIPE(6),0L0SS, NOLOSS

SET BOILER ENVIRONMENT TEMPERATURE.

IF(KBOIL.EQ.1) THEN
TENV=TAMB

ELSE
TENV=25.0

END IF

CHECK |F THE COLLECTOR LOOP PUMP IS OFF OR IF THE INCOMING FLUID
IS TOO COOL AND IS BYPASSED. |IF EITHER, CALCULATE SKIN LOSSES AND
THE NEW BOILER TEMPERATURE AND RETURN.

I F(KPON.EQ.O) THEN
TBN=TENV+( TB=TENV ) *EXP( -BSKUA*DT/BMCP)
BSKLO=0.

BSKLN=BMCP*( TB-TBN)

BTO=BT|

BQDEL=0.

RETURN

TANK 1S NOT BYPASSED,

DIVIDE THE HOUR INTO TEN TIMESTEPS TO CALCULATE THE FINAL
BULK BOILER TEMPERATURE.

ELSE
TBNEW=TB
BT0=0.0
BQDEL=0.0

PAGE
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250

73/72 OPT=0 FTN 5.1+552

BSKL0=0.0
BEXP=EXP(BUA/ (CFLOW*CCP) )

DO 250 1=1,10

BTOI=(BTI+TBNEW#*(BEXP-1))/BEXP
BTDELT=(CFLOW*CCP*(BT|=BTOI )-LFLWI*L2CP*( TBNEW-LT1)
1 -BSKUA*(TBNEW-TENV))/BMCP/10.

BSKL I=BSKUA*( TBNEW-TENV)/10.

BSKLO=BSKLO+BSKL|

TBNEW=TBNEW+BTDELT

BTO=BTO+BTOI/10.

BQDEL |=LFLWI*L2CP*( TBNEW-LTI)/10.
BQDEL=BQDEL+BQDEL|

CONT INUE

TBN=TBNEW
BSKLN=0.0
END IF
RETURN
END

83/09/08.

15.11.12
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