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NOTICE 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States nor any agency thereof, nor any of their 
employees, makes any warranty, expressed or implied, or assumes any legal liability or 
responsibility for any third party's use or the results of such use of any information, 
apparatus, product, or process disclosed in this report, or represents that its use by such 
third party would not infringe privately owned rights. 
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SECTION 1.0 

PROGRAM OVERVIEW 

The Solar Energy Research Institute (SERI) is authorized by the U.S. Department of 
Energy (DOE) to provide teclmical management of the Wind Energy Innovative Systems 
(WEIS) program which is cutTently comprised of eight research and development 
contracts and six short term generic studies. These research efforts are aimed at 
determining technical and economic feasibility of innovative concepts and systems 
utilizing wind energy. 

The Technical Status Report is a monthly publication that reviews the progress and areas 
of concem associated with each project and presents the financial status of the 
program. This report reviews the progress of the continuing projects for the period April 
1-30, 1979. A list of the projects (Table A-1) and a summary of the WEIS program 
indicating important milestones for the projects (Figure A-1) are presented with this 
report. 

Major events and areas of concern of the program for the reporting period are as follows: 

Major Events: 

Completed and presented a paper entitled "A Review of the Wind Program at SERI" at 
the American Wind Energy Association Conference. 

Received DOE approval for the follow-on contract on the investigation of the "Diffuser 
Augmented Wind Turbine" by Gumman Aerospace Corp. at a funding level of $90.4K. 

Areas of Concern: 

None 

Listing of CuITent Contracts for the WEIS Program: 

The Special Programs Office is managing 14 projects in the Wind Energy Innovative 
Systems program at the present time. A list of these projects with the basic nomen
clature that will be used in subsequent sections of this report is provided in Table A-1. 
Also presented in the table are the costs, current and total-to-date. 

Program and Project Summary Review: 

A schedule of important events for all of the WEIS projects is presented in Figure A-1 for 
FY78/FY79. The period of performance, and major task milestones (planned and 
completed) are identified in the figure. 

1 
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To facilitate organization of the material in this status report by project, figures are 
numbered according to project number. Figure 1-1, therefore, is the first figure for 
project 1.0, and is followed by Figure 1-2, 1-3, etc. Exceptions to this numbering system 
are Figures A-1 through A-3 which are not project-related. The "A" is used to designate 
the difference between the program-related figures and the project-related figures • 
Table A-1, likewise, is program-related • 

4 
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SECTION 2.0 

WIND ENERGY INNOVATIVE SYSTEMS 

PROJECT SUMMARY 

SERI is responsible to DOE for technical management of the WEIS program. This 
program includes eight research and development contracts and six short-term generic 
studies. This section reviews the current technical status of the overall WEIS program 
and the individual 14 projects. 

Each project is reviewed on a project status sheet which is followed by a project 
milestone chart and a project cost management chart. Each project status sheet is 
comprised of a project description and the following six sections: 

Contract Objective 
Contract Tasks (Accomplishments) 
Technical Approach or Work Plan Changes 
Variances 
Open Items 
Summary Status Assessment and Forecast 

Under the Contract Tasks heading, tasks are defined and task accomplishments discussed 
with the task numbers, given in parenthesis, following each task statement. These 
provide the reader with a reference to the description of each project task and are either 
given in previous Wind Energy Innovative System Technical Status Reports, or defined 
under the Contract Tasks heading of the appropriate project status sheet. 

The milestones listed below are indicated on the milestone chart presented in this section 
for the program and for each project. These will be modified as deemed necessary in the 
future reports. 

( 1) Task completion. 
(2) Task stopped and redirected. 
(3) Redirected effort. 
(4) No cost extension provided. 
(5) Draft final report submitted. 
(6) Site visit-project review. 
(7) Wind tunnel phase completion. 
(8) Preliminary design review. 
(9) Design review. 
(IO) Terminated due to DOE decision. 
(I I) Method validated. 
(12) Results analyzed. 
(13) Task completed during previous fiscal year. 
(14) Final report. 
(15) Monthly report. 
(16) Quarterly report. 
(17) Draft final report review completed. 
(18) Final report submitted. 

A. Task of project to be funded; contract negotiations underway. 

5 
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Project Title: Wind Energy Innovative Systems (WEIS) 
Contract: WEIS Program Management 

• 

Number: EG-77-C-01-4042 
Start Date: November 1977 
Completion Date: Continuous 

Contractor: Solar Energy Research Inst. 
1536 Cole Blvd. 
Golden, CO 80401 

Contract Objective 

Determine technical and economic feasibility of innovative wind energy systems • 

Contract Tasks (Accomplishments) 

Completed the internal technical review of the 37 proposals received in response to the 
RFP, RH-9-8085, entitled "Advanced and Innovative Wind Energy Concept 
Development". (Task 7) 

Completed technical reviews of the unsolicited proposals by R. Henderson 
(Wind-Ammonia Turbine) and J. Knecht (A New Approach to Harnessing the Power in the 
Wind). (Task 6) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The proposals received in response to RFP RH-9-8085 are to be evaluated by an external 
committee and rank ordered during May 1979 • 

6 



PROJECTS AND SUBTASKS 
FISCAL YEAR !978 FISCAL YEAR 1979 

Oct Nov Dec Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 
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- 1 
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2 WSB/SERI Contractor • .1 
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4 Program Management Plan 
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7 Award solicited research 
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Project Title: Innovative Wind Turbines 
Contract: Project 1 

Number: EY-76-C-05-5135 
Start Date: March 1, 1975 
Completion Date: August 15, 1979 

Contract Objective 

Contractor: West Virginia University 
Morgantown, WV 26506 

Investigate the technical and economic feasibility of a vertical axis wind turbine having 
straight blades constructed with circulation control airfoil sections. 

Contract Tasks (Accomplishments) 

Circulation controlled blade construction is 9996 complete. (Task 1.8) 

Completed the aerodynamic tare measurements for the rotating support arms • 
Continued rotational testing for the conventional blades up to 80 rpm with an 8-ft. radius 
support arm. No difficulties or vibrations were observed. Testing is underway to 
measure blade lift, drag, and pitching moment. (Task 1.9) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

The final report which includes the results of Tasks I.I to 1.6 is to be delivered in June 
1979. 

Summary Status Assessment and Forecast 

The project is to be completed as scheduled, August 15, 1979. 
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1 ' 1.2 Tare airfoil computer codes I II 'I 

13 
1.3 Circulation control blade 2 1 ~ 6. 13 and flip tests 

1.4 Design study, sensor 
1 3 5 location study and hardware 

preparation '. ' 13 

1 • ' ~ 1.5 ~ar9e blade tests 01 I 

13 
4 

6. 1 9~ • 13 5 
1.6 ~ystem/cost study ', 'J ,, ,, ,, 

Fl ,,,, ', Ill v 

1. 7 Blade and instrumentation 1.. 
'I OI I I I I 

design 

1.8 Fabrication, procurement ' 1 b 

1. 9 Indoor tests ' 

Figure ,_1 FY78 and FY79 Milestone Chart for the Innovative Wind Turbines Project 
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1. Conlract ldenllticalion 2. Reporting Period 3. Contract Number . 
INNOVATIVE WIND TURBINES APRIL EY-76 .. C-05-5135 

'--· 

4. Contractor (name and address) 5. Contract Start Date 

DEPARTMENT OF AEROSPACE ENGINEERING MARCH 1, 1975 

WEST VIRGINIA UNIVERSITY 6. Contract Comt.•tlon Date 

MOIU~A.NTOWN. WV ?h~f\h AUGUST 1 , 1979 

7. Monlha 0 N D J F M A M J J A s I. FY 79 

9. Coat Statu• 

a. a. Actual Costa 
PriorfYa 

120 $412,641 

100 
~ 
~ 

f. Planned Costa 

80 ~ PrlorfYa 

I~ 
._.... 

60 ~ 
~- $412,641 

t...---".,. loo ...... -

40 -~- ~-- g. Total Estimated 

....!lll ~-- Accrued Costa ..... for Contract 
20 

($K) $ 99,888 
0 

h. Total Contract 
b. Planned 35 43 52 60 66 71 76 82 89 96 100 Value 

Accrued Casis c. Aclual jj 40 45 54 62 70 79 
$ 99,888 d. Varlence -2 -3 -7 -b -4 -I 3 

FIGURE 1-2 FY79 Cost Management Chart for the Innovative Wind Turbines Project 
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sae1,., _________________________ .... M .... R__.-a ..... 1 ...... 1 

Project Title: Further Investigations of Diffuser Augmented Wind Turbines 
Contract: Project 2 

Number: EY-76-C-02-2612 AOOl 
Start Date: September 26, 1977 
Completion Date: December 31, 1978 

Contract Objective 

Contractor: Grumman Aerospace Corp. 
South Oyster Bay Road 
Bethpage, NY 11714 

Establish the performance an~ engineering design of a diffuser augmented wind turbine 
and determine its potential for commercial sized machines • 

Contract Tasks (Accomplishments) 

No Activity - All tasks were completed and a draft final report submitted January 1979 • 

Technical Aw roach or Work Plan Changes 

- None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

Contract negotiations now underway for a follow-on effort to develop an optimally 
costed system should be completed in May. The draft final report for the previous 
contracted effort has been reviewed and comments were returned to the principal 
investigator • 

12 



PROJECTS AND SUBTASKS FY78 FY/9 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Pct Nov Dec Jan Feb Mar Apr 4ay 

Diffusor Augmented Wind Turbine 
Gru111nan Aerospace Corporation 

2. 1 Wind tunnel and small 1. ,..a ,..a .e ,..1 1 13 , 

scale tests , , ., '/ '// I//, "'/ 

e,.. 1 13 
2.2 field test plan // ,,, 

2.3 Windstream 18, diffusor 
turntable, instrument 

' 
,..e 10 13 

des1gn '// , '// , , 

'. 1 1 13 .. 
2.4 Performance calculations '// 

- 9 ,..1 13 y5 
2.5 Economic analysis '/// '/ ., 

Figure 2-1 FY78 and FY79 Milestone Chart for the Diffusor Augmented Wind Turbines Project 
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1. Contract ldenllllcalion f URlHER INVESTI GA 1 IUN~ Ut 2. Reporting Period l. Contract Number 

DIFFUSER AUGMENTED WIND TURBINES 1'PRll EY-76-C-02-2616 
4. Contrac1or (name end address) 5. Con1rac1 Start Dale 

GRUMMAN AEROSPACE CORPORATION SEPT. 30, 1977 
SOUTH OYSTER BAY ROAD 8. Contract CompleUon Dalet 

R&:JU~AGE t tfi llZJ.1. ' 

7. Months 0 N D J F M A M J J A s 8. FY 79 

9. Cost Slatu• 

a. •· Actual Costa 
PriorFYs 

NO FY79 FUNDING TO DATE. 
$467.931 

A FOLLOW-ON EFFORT OF 
$90 K HAS BEEN PROPOSED 
AND IS EXPECTED TO BE f. Planned Costa 

INITIATED DURING MAY PriorFYa 

1979. 
$467,931 

g. Total EaUmated 
Accrued Coals 
for Contract 

-

h. Total Contracl 
b. Planned Value 

Accrued Costa c. Actual 

d. Variance 

FIGURE 2-2 FY79 Cost Management Chart for the ,Diff~ser Augmented Wind Jurbines Program 

VI 
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Project Title: Tornado-Type Wind Energy System Phase II 
Contract: Project 3 

Number: EX-76-C-01-2555 
Start Date: September 27, 1976 
Completion Date: August 30, 1979 

Contract Objective 

Contractor: Grum man Aerospace Corp. 
South Oyster Bay Road 
Bethpage, NY 11714 

Determine technical and economic feasibility of the tornado type machine. 

Contract Tasks (Accomplishments) 

Completed realignment and calibration of the load cell. Completed rew1rmg and 
organization of instrument packaging to eliminate effects on load cell reading. (Task 
3.4) 

Technical Approach or Work Plan Changes 

None 

Variances 

The major cost variance is a result of the wind tunnel tests not being performed to 
date. As it is not clear when the tests can be initiated, the cost projection does not 
reflect that detail. A no cost extension has been approved which changes the contract 
completion date from June 30, 1979 to August 30, 1979 in order to allow the time for the 
wind tunnel testing. 

Open Items 

None 

Summary Status Assessment and Forecast 

The draft final report for the FY78 funded effort has been submitted and is to be 
reviewed by July 1979. 

The ongoing work is on schedule except for wind tunnel testing. Facilities for the Wind 
tunnel tests on the large model are still being sought. It is anticipated that the 20-in. 
diameter tower model will be tested in the V/STOL wind tunnel in June or July 1979. 
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FISCAL YEAR. 19 78 FISCAL YEAR 19 79 
PROJECTS ANO SUBTASKS 

OctlNovloeclJanlFeblMarlApr ~iavlJunlJullAuglsep Oct Nov Dec Jan Feb Mar Apr Hay Jun Jul Aug Sep 

Tornado Type Wind Energy System I I GrUlllllan Aerospace Corporation I 
I 

3.1 Flow field analysis of '· "· vortex system , 

3.2 3-foot model tests 1 

3.3 10-foot spiral model design 
and fabr1cat ion 1 • 

3.4 1-foot turbine design and 
fabrication I ... 

I 
3.5 10-foot vaned model, design I I and fabrication I t .. 

I 
• I ,, , 

3.6 Tests of spiral and vaned 
models • 1'7 

3.7 Structural and cost I analysis 'l;I!' 

I I ... " 
I 

Figure 3-1, FY78 and FY79 Milestone Chart for the Tornado-Type W1nd Energy Systems Project 
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1. Conlracl ldenllflcallon 2. RepOJllng Period 3. Conlracl Number 

TORNADO-TYPE WIND ENERGY SYSTEM APRIL EX-76-C-01-2555 
4. Conlraclor (name and address) 5. Conlracl Slarl Dale 

GRUMMAN AEROSPACE CORPORATION SEPT. 27, 1976 
SOUTH OYSTER BAY ROAD 6. Conlracl C'.nmplelion Dale 
BETHPAGE, N.Y. 11714 JUNE 30. 1979 

7. Monlhs 0 N D J F M A M J J A s 8. FY 79 

9. Cosl Slalus 
: 

a. e. Aclual Costs 
PriorfYs 

,,,,,,, $434,710 

200 
/ ..... 

.JI' 
......- I. Planned Costs 

~ 
~ Prior FYs 

~.,,,,,,, .Jo, 
v , .. 

$434,710 • 
l/ ., .. 

100 i." 
L.V ~ g. Tolal Estimated ~" 

I_./ .,., Accrued Coals .,-
for Conlracl ~ _.,-~--

($K) ---- ... 
$236,115 

0 . h. Tolal Conlracl 
b. Planned 64 86 107 129 150 172 193 215 236 Value 

Accrued Cosls c. Actual 33 52 61 79 101 123 154 $236'115 ($K) d. Variance -31 -34 -46 -50 -49 -49 -39 

FIGURE 3-2 FY79 Cost Management Chart for the Tornado-Type Wind Energy System Project 
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Project Title: Test and Devices for Wind/Electric Power Charged Aerosol Generator 
Contract: Project 4 

Number: EG-77-C-01-277 4 Contractor: 
Start Date: September 28, 1977 
Completion Date: September 27, 1978 

Contract Objective 

Marks Polarized Corp. 
153-16 Tenth Avenue 
Whitestone, NY 11357 

Experimentally evaluate four methods of producing charged droplets and compare the 
results with available predictions • 

Contract Tasks (Accomplishments) 

No effort has been expended by the Principal Investigator. All technical tasks have been 
completed or terminated. (See SERl/MR-13-125) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

The draft final report for the previous effort was not submitted by the principal 
investigator in April 1979 as planned. The principal investigator has stated that it will be 
submitted during June 1979 • 

Summary Status Assessment and Forecast 

Contract negotiations for a follow-on effort are expected to be completed during June 
1979 • 

18 
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PROJECTS AllD SUBTASKS FY78 

Oct Nov Dec Jan Feb Mar Apr Hay Jun Jul Aug Sep ~ct Nov Dec Jan 

Tests and Devices for Wind/ 
Electric Power Changed 
Aerosol Generator 

Marks Polarized 
13 

1"' 1 '~1 .1 IYI 
4. 1 Test of Array 1 . , , , ·,r/ ./ 

4.2 Test of water jet/metal ' ' 1 ~1 y1 13 

charging method . , I 

4.3 Test of electrojet ' e 1n71 1, 13' 
charging method ·,r/ .,,, ,/ 

4.4 Test of steam/metal • ... '~1 1 13 

charging method ./ 

4.5 Test of steam microjet i.• • 1 13,.s 
condensation method 

Figure 4-1 FY78 and FY79 Milestone Chart for the Marks EFO Project 

FY79 

Feb Mar Apr ".tay Jun 

. 

,. 

vs .s 

-· 
Jul Aug Sep 
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N 
0 

" 
1. Contract tdenlificallon TESTS AND DEVICES FOR WIND/ELECTRIC 2. Reporting Period 

POWER CHARGED AEROSOL GENERATOR APRIL 
4. Contn1ctor (name and address) 

MARKS POLARIZED CORPORATION 
153-16 TENTH AVENUE : 
WHITESTONE, NY 11357 

7. Months 0 N D J F M A M J J 

9. Cost Status 

a. 

NO FY79 FUNDING TO DATE 
A FOLLOW-ON EFFORT OF 
$65K HAS BEEN PROPOSED 
ANO IS EXPECTED TO BE 
INITIATED DURING JUNE 
1979. 

-

b. Planned 
Accrued Costs c. Actual 

d. Variance 

FIGURE 4-2 FY79 Cost Management Chart for the Marks EFD Project .· 

3. Contract Number 

EG-77-C-01-2774 
5. Contract Starl Date 

SEPT. 28, 1977 
6. Contract Completion Date 

A s 8. FY 79 

e. Actual Costs 
PrlorfVa 

$199,200 

r. Planned Costs 
PrlorFVa 

$199,200 

g. Total Esllmated 
Accrued Costs 
for Contract 

h. Total Contract 
Value 



Project Title: El.ectrofiuid Dynamic Wind Generator Program 
Contract: Project 5 

Number: ~H-9-807 4-1 
Start Date: September 15, 1977 
Completion Date: March 31, 1980 

Contract Objective 

Contractor: University of Dayton 
Research Institute 

Dayton, OH 45469 

Provide a sufficient density of charged water droplets of low-mobility to experimentally 
evaluate EFD generator geometries; and develop techniques for providing low-mobility 
charged water droplets for wind energy applications in a cost effective manner. 

Contract Tasks (Accomplishments) 

Investigations of economic charge droplet production methods will be continued and 
emphasized. (Task 5.6) 

Completed a computer search of literature on the production of bubbles and submicron 
droplets. Conducted studies on the "energy economic" production of charged droplets. 
Initiated work on the design of a larger diameter electrode generator. (Task 5.6) 

Investigate two methods of producing and charging low mobility water droplets in the 
micron diameter regime. (Task 5.7) 

Investigate generator performance by tests and subsequent evaluations using one basic 
attractor and collector electrode geometry with modifications to the charging section 
and collecting sections. (Task 5.8) 

Identify and suggest solutions to problem areas discovered during efforts in tasks 
5.6-5.8. (Task 5.9) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

Completed the revision of the final report on the proceeding contract effort. Submission 
of the final report to SERI is anticipated during May 1979. 
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FY79 
PROJECTS AND SUBTASKS 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Electrofuluid Dynamic Wind 
Driven Generator 

Univ. of Dayton Research Inst. 
' 5. l Theoretical Studies of 

Economic Current Production 
and Generator Geometery 

5.2 Energy Economic Charge 
Production Experiments 

0 ,,1 
5.3 Generator Performance 

Experiments 
0 

5.4 Critical Problem Areas ....__ 

Figure 5-1 FY7g and FY80 Milestone Chart for the Dayton EFD Project 

FY80 
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1. Contract lden1ilication 2. Reporting Period 

ELECTROFLUIO DYNAMIC WIND DRIVEN GENERATOR ' APRIL 
4. Contractor (name and address) 

UNAVERSJTY OF DAYTON RESEARCH INSTITUTE 
30 COLlEGE PARK AVENUE 
DAYTON, OH 45469 

7. Months 0 N 0 J F M A M J J 

9. Cost Status 
-
a. 

70 

60 

50 

40 
/ 

30 I/ 
/ 

I/ 
20 / 

I/ 10 / ($K) 1..cr---

b. Planned 10 20 30 40 
Accrued Coats c. Actual ~ 

($K) d. Variance -~ 

FIGURE 5-2 FY79 Cost Management for the Dayton EFD Project 
I ! 

3. Contract Number 

EY-76-S-02-4130 
5. Contract Stall Date 

SEPT. 15, 1977 
8. Conlracl Completion 0a1, 

MARCH 31, 1980 

A s 8. FY 79 

; 

1. Actual Costa 
PriorfYa 

/ $314,817 
/ 

/ I. Planned Costs 
/ PflorfYa 

$314,811 

g. Total Estimated 
Accrued Costs 
for Contract 

$117 ,523 

h. Total Contract 
50 59 Value 

$117,523 

: I i I ' l I ; . 
' I I 1 I : 
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55, 11•· __________________________ ,,1,1;M1.o1R .... --Ma~1 ...... 1 

Project Title: Energy from Humid Air 
Contract: Project 6 

Number: DE-AC01-79ET23052 
Start Date: October 1, 1976 
Completion Date: March 12, 1980 

Contract Objective 

Contractor: South Dakota School of 
Mines and Technology 

Rapid City, SD 57701 

Determine a cost effective method of converting the latent heat of water vapor in humid 
air into mechanical work • 

Contract Tasks {Accomplishments) 

Develop a computer model to describe this optimally shaped tower to obtain maximum 
moisture condensation, minimum wall drag, turbulence losses, and flow separation • 
{Task 6.5) 

Investigate wall arag and turbulence losses and modify the computer model to minimize 
these effects. (Task 6.6) 

Investigate condensational dynamics and cooling dynamics to maximize these effects. 
{Task 6.7) 

Conduct a machine design to determine performance, efficiency, size, and geometry. 
(Task 6.8) 

·· Develop a rough structural design of the machine and evaluate scaling effects on cost 
and power. {Task 6.9) 

Develop, refine, and analyze the economics of this machine using the rough structural 
design. (Task 6.10) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

Work on the follow-on effort will begin in June 1979. The final report for the previously 
contracted effort has been delivered and is to be reviewed by June 1979 • 

24 



PROJECTS ArlD SUBTASKS 

Energy from H1111id Air 
South Dakota School of Mines and 

Technology 

6. l Develop methods to evaluate 
tower flow, losses, 
condensation, compression 

6.2 Investigate cooling methods 
using .:.vailable 
me~eorological data 

6.3 Perfonn parametric studies 
for 6. l 

6.4 Develop economic analysis 

6.5 Computer modeling of the 
flow 

6.6 Study of losses 

6.7 Condensation and cooling 
dynamics 

6.8 System performance 

6.9 Structural design 

6.10 Economic estimates 

FISCAL YEAR 19 78 · FISCAL YEAR 19 79 

Oct Nov DeclJanlFeblHar AprlHay Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr !Hay 

13 ~ 

~ 
.. 13 

1 
13 

13 ., 
i. 13 

1 5 5 

"' 'I 13 

n 

0 

n 

n 
I 

f gure 6-1 FY78 and FY79 Mi estone Chart for the Humid Air Prpject 
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1. Contract tdentiticalion 2. Reporting Petlod 3. Contract Number 

ENERGY FROM HUM]D AIR APRIL E(49-18)-2553 
4. Con1rac1or (name and address) 5. Contract Start Date 

SEPT. 20, 1976 
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY a. 'A>~Ncct eo~p1et1on oaae RAPID CITY, SD 57701 H l , 1980 . 

7. Months 0 N D J F M A M J J A s 8. FY 79 . 
&. Cost Stalu& 

a. 70 e. Actual Costs 
PrlorFYs 

60 $168,522 

50 
f. Planned Costa 

40 PrlorFYa 

30 
$168,522 

20 g. Total Estimated 

/ Accrued Costs 

~ 
lor Contract 

10 
~ $ 68,975 ( $K} 0 ·-

h. Total Contract 
b. Planned u u 0 5 10 14 20 Value 

Accrued Coat& c. Actual 0 0 $ 68,975 ($K) d. Variance 0 0 

FIGURE 6-2 FY79 Cost Management Chart for the ~umi~ Air Project 
i 
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Project Title: An Analysis of the Madaras Rotor Power Plant 
Contract: Project 7 

Number: EX-76-S-01-2554 
Start Date: October 1, 1976 
Completion Date: May 31, 1978 

Contract Objective 

Contractor: University of Dayton 
Research Institute 

300 College Park Avenue 
Dayton, OH 45469 

Determine the cost effectiveness of the Madaras Rotor Power Plant in the 100 MW to 
2 00 MW Range. 

Contract Tasks (Accomplishments) 

No Activity - All technical tasks have been completed and the draft final report 
submitted for review. 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The draft final report has been reviewed and comments retumed to the principal 
investigator. No additional funding has been requested for this study. The final report is 
to be submitted May 1979. 
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N 
00 

FISCAL YEAR 1978 
PROJECTS AHO SUBTASKS 

Jani Feb Oct Nov Dec Har Apr Hay Jun Jul Aug Sep Oct Nov Dec 

The ttadaras Rotor Power Pl ant, 
Phase 1 

Univ. of Dayton Research Institute 

7. 1 Vortex analysis of rladaras \. ' 13 rotor II 

7.2 Model design, fabricatior. 13 
and test • 13 

13 
7.3 Data evaluation • 13 

1 
7.4 Electromechanical studies • 13 

'' 'II 

1 
7.5 Performance analysis • 13 

" 

7.6 Conduct economic studies 
~ .s 13 

Figure 7-1 FY78 and FY79 Milestone Chart for the Madaras Project 

f ISCAL YEAR 1979 

Jan Feb Har .\pr IM.ay 

18 
v 

Jun Jul Aug Sep 

"' Ill 
N -
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1. Contract Identification 2. Reporting Period 3. Contract Number 

MADARAS ROTOR POWER PLANT APRIL EX~76~S'l'.Ol ... 2554 
4. Contractor (name and address) 5. Contract Start Date 

UNIVERSITY OF DAYTON RESEARCH INSTITUTE OCTOBER 1, 1976 
300 COLLEGE PARK AVENUE 8. Contract Completion Date 
DAYTON, OH 45469 

1. Months 0 N D J F M A M J J A s 8. FY 79 

9. Cost Status 

a. e. Actual Costa 
PrlorFYa 

NO FOLLOW-ON FUNDING 
IS PLANNED FOR FY79. $143,170 
NO FOLLOW-ON ACTIVITIES 

' ARE EXPECTED. t. Planned Costa 
PrlorFYa 

$143, 170 

g. Total Estimated 
l Accrued Coats 

tor Contract 

.. 
h. Total Contract 

b. Planned Value 

Accrued Costs c. Actual 

d. Variance 

FIGURE 7-2 FY79 Cost f-tanagement Chart for the ,Madaras Projec,t 
I ' 

' 
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$!,11·1--------------------------""'M .... R ..... -_,.3...,.1..._7 

Project Title: Vortex Augmentors for Wind Energy Conversion 
Contract: Project 8 

Number: ET-77-C-01-2358 
Start Date: March 1, 1978 
Completion Date: May 31, 1979 

Contractor: Polytechnic Institute of 
New York 

Route 110 
Farmington, NY 11735 

Contract Objective 
• 

Determine the technical feasibility, performance, and economic potential of the delta 
wing type vortex augmentor concept • 

Contract Tasks (Accomplishments) 

Continued field testing during this period when weather conditions permitted. Stability 
and control characteristics were unchanged from previous test conditions and safety 
characteristics were satisfactory. Computer software alterations have been made to 
account for new sensor deployment. (Task 8.1) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

Field testing is continuing. The project will probably not be completed by May due to the 
earlier weather delay in testing and will require a no cost extension • 

30 



FISCAL YEAR 19 78 
PROJECTS AtlD SUBTASKS 

Hay Jul Aug Sep Oct I Nov Dec Jan Oct Nov Dec Jan Feb Mar Aor Jun 

i 
Vortex Augmentors for Wind Energy 

Conversion 
Polytechnic Institute of New York 

8. 1 Field test program • 

8.2 Tests and analysis • 

8.3 Wind tunnel tests • 

-8.4 Economic studies 

. -

Figure 8-1 FY78 and FY79 Milestone Chart for the Vortex Augmentor Project 

FISCAL YEAR 19 79 

Feb Mar Aor Mav Jun 

14 14 

14 14 

14 14 • 

14 14 • 

Jul Aug Sep 
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1. Contract Identification 2. Reporting Period 
VORTEX AUGMENTORS FOR WINO ENERGY APRIL 

4. Contractor (name and address) 

POLYTECHNIC INSTITUT~ OF NEW YORK 
FARMINGTON, MY 11735 

7. Months 0 N D J F M A M J J 

9. Cost Status 

a. 70 

60 

50 

~--~ --40 -- i----

-- ---· c.--~-
~ --30 ,., 

20 

10 
($K) 

0 
b. Planned 33 36 39 42 44 44 44 44 

Accrued Costs c. Actual ,jq 38 42 44 44 44 44 
($K) d. Variance 1 2 3 2 0 0 0 

FIGURE 8-2 FV79 Cost Management Chart for the Vortex Augmentor Project 
! ' ~ I : 

3. Contract Number 

ET-77-C-01-2358 
5. Contract Start Date 

AUG. 15 1 1978 
6. Contract Comf!lellon Date 

MAY 31 1 979 

A s 8. FY 79 . 
e. Actual Costs 

frlorfYa 

$336,000 

f. Planned Costs 
PrlorFYa 

$336,000 

g. Total Estimated 
Accrued Costa 
tor Conlract 

$ 43.924 

h. Total Contract 
Value 

$ 43,924 

UI 
Ill 

"' -,.-, .. 
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Project Title: A Definitive Generic Study of Augmented Horizontal Axis Wind Energy 
Systems 

Contract: Project 9 

Number: AH-9-8003-1 
Start Date: January 30, 1979 
Completion Date: May 31, 1979 

Contract Objective 

Contractor: Aerovironment, Inc. 
145 Vista Avenue 
Pasadena, CA 91107 

Provide a critical evaluation of the potential cost effectiveness of augmented horizontal 
axis wind energy systems. 

Contract Tasks (Accomplishments) 

Completed the system analysis of the performance of the Delta Wing and Cost Analysis 
of the Augmented Horizontal-Axis Systems. (Task 9.1) 

Initiated the comparison of conventional Horizontal Axis WES with Augmented 
Horizontal Axis WES. (Task 9.2) 

Technical ApProach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The project is on schedule. 
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PROJECT AND SUBTASKS FY79 FYBO 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

A Definitive Generic Study 
of Augmented llorizontal Axis 
Wind Energy Systems 
Aerovironment, Inc. 

9.1 Critical Technical .. 
Review ,, 

• t'fi \1 9.2 System Comparison I 

Figure 9-1 FY79 and FYBO Milestone Chart for the Aerovironment Augmented HAWT Project 
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1. Contract Identification A DEFINITIVE GENERIC STUDY OF 2. Reporting Period 3. Contract Number 
AUGMENTED HORIZONTAL AXIS WIND ENERGY SYSTEMS APRIL AH-9-8003~1 

4. Contractor (name and address) 5. Contract Start Dale 
JAN. 30, 1979 

AEROVIRONMENT, INC. 
145 VISTA AVENUE •· ~Ryac1 F."YW1r Oal41 
PASAnfNA. fA 91107 

7. Months 0 N D J F M A M J J A s 8. FY79 

9. Coat Status 

~· e. Actual Coals 
PriorFYa 

30 - -
25 

I. Planned Costa 
20 / PrlorFYa 

/' 
If' - -15 ~ 

/ 
10 If" g. Total Ealimated 

/ Accrued Coats , lor Contract 
5 

($K) 
/ $21,827 

0 v 
I h. Total Contract 

b. Planned 5 11 17 22 Value 
Accrued Costs c. Actual 5 11 17 $21,827 

($K) d. Variance 0 0 0 

FIGURE 9-2 FY79 Cost Management Chart for the Aerovironment Augmented HAWT Project 
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Project Title: A Definitive Generic Study of High Lift Device Wind Energy Systems 
Contract: Project 10 

Number: AH-9-8003-2 
Start Date: January 30, 1979 
Completion Date: May 31, 1979 

Contract Objective 

Contractor: Aerovironment, Inc. 
145 Vista Avenue 
Pasadena, CA 91107 

Provide a critical evaluation of the potential cost effectiveness of high lift wind energy 
systems • 

Contract Tasks (Accomplishments) 

Initiated the comparison of several High Lift Devices. (Task 10.2) 

Technical Awroach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The project is behind schedule due to a delay in receiving published literature. A no cost 
extension to June 30, 1979 has been requested to complete the final report • 
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FY79 FY80 
PROJECT AND SUBTASK 

Oct Nov Dec Jan Feb Mar Apr Hay Jun Jul Aug Sep IOct Nov Dec Jan Feb Har Apr Hay Jun Jul Aug Sep 

A Definitive Generic Study 
of High Lift Device l~ind 
Energy System 

Aerovi ronment, Inc. 

10. l Critical Technical 
Review .,, 

• I~ tt 10.2 System Comparison .,, 

Figure 10-l FY79 and FY80 Milestone Chart for the High Lift Device Project 
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1. Conlracl ldenlitlcatlon A DEFINITIVE GENERIC STUDY OF HIGH 2. Reporllng Period 

LIFT DEVICE WIND ENERGY SYSTEMS ' APRIL 
4. Con1n1c1or (name aoq ad<tres&) 

AEROVIRONMENT. INC. 
145 VISTA AVENUE 
PASADENA. CA 91107 

7. Monlha 0 N D J F M A M J J 

9. Co&I Slalus 
-
8. 

30 

25 

20 7 
I/ 

15 7 
/ 

10 ~r' 

/ 

($K) 5 .. ' 
.F 

0 / 

b. Planned 6 12 18 23 
Accrued Co111s c. Actual 6 12 18 

( $K) d. Variance 0 0 0 

FIGURE 10-2 FY79 Cost Mana~ement Chart for th~ High Lift Dev~ce Project 
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3. Contract Number 
AH ... 9-8003 .. 2 

5. Contract Slart Dale 

JAN. 30, 1979 
8. Conlract Complellon Dale 

MAY 31, 1979 

A s 8. FY 79 

e. Actual Coals 
Prior FY• 

- -
f. Planned Coals 

PrlorFYs 

- -

g. Total Esllmaled 
Accrued Costs 
for Conlract 

$22,772 

h. Tolal Contract 
Value 

$22,772 
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Project Title: A Definitive Generic Study of Augmented Horizontal Axis Wind Energy 
Systems 

Contract: Project 11 

Number: AH-9-8003-3 
Start Date: January 26, 1979 
Completion Date: May 31, 1979 

Contract Objective 

Contractor: Tetra-Tech, Inc. 
1911 Fort Myer Drive 
Suite 601 
Arlington, VA 22206 

Provide a critical evaluation of the potential cost effectiveness of augmented horizontal 
axis wind energy systems. 

Contract Tasks (Accomplishments) 

Continued the critical technical review. (Task 11.1) 

Continued the comparison of augmented horizontal axis WES with conventional WES. 
(Task 11.2) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The project is behind schedule due to an increase in the amount of analysis from delayed 
data accumulation. A no cost extension to June 30, 1979 has been requested to complete 
the final ret?ort. 
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PROJECT AND SUBTASK FY79 FY80 

Oct Nov Dec Jan Feb Har Apr ,..y Jun Jul Aug Sep Oct Nov Dec Jan Feb Har Apr 

A Definitive Generic Study 
of Augmented Horizontal 
Ax ls Wind Energy Systems 
Tetra Tech, Inc. 

11. l Critical Technical . 
Review 1 FF 

• Vs 14 
11. 2 System Comparison ,, I v 

Figure 11-1 FY79 and FY80 Milestone Chart for the Tetra-Tech Augmented llAWT Project 

-~·....--

Hay Jun Jul Aug Sep 

"' Ill 
N ---

' I 
~ 



1. Contract Identification A DEFINITIVE GENERIC STUDY OF 2. Reporting Period 3. Contract Number 

AUGMENTED HORIZONTAL AXIS WIND ENERGY SYSTEMS APRIL AH .. 9-8003 .. 3 ,_ 
4. Contractor (name and address) 5. Contract Start Date 

TETRA-TECH, INC. JAN. 26, 1979 
1911 FORT MYER DRIVE, SUITE 601 8. Contract Com~letlon Date 

ARLINGTON, VA 22206 MAY 31, 979 . 

7. Months 0 N 0 J F M A M J J A s 8. FY 79 

9. Cost Status 

a. e. Actual Coats 
PrlorFYa 

30 - -
25 / I. Planned Coats 

/ Prior FYI 
20 I/ ... 

/ - -15 , 
10 ~ g. Total Estimated 

F Accrued Coats 
,., for Contract 

5 ... 
/ $24,677 

($K) 0 i;-
h. Total Contract 

b. Planned 6 12 18 25 Value -------· 
6 12 Accrued Casis c. Actual 18 $24,677 

( $K) d. Variance 0 0 0 

FIGURE 11-2 FY79 Cost Management Chart for the Tetra-Tech Au9ment~d HAWT Project 
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Project Title: A Definitive Generic Study of Augmented Vertical Axis Wind Energy 
Systems 

Contract: Project 12 

Number: AH-9-8003-4 
Start Date: January 15, 1979 
Completion Date: May 31, 1979 

Contract Objective 

Contractor: New York University 
Dept. of Applied Science 
New York, NY 10003 

Provide a critical evaluation of the potential cost effectiveness of augmented vertical 
axis wind energy systems • 

Contract Tasks (Accomplishments) 

Completed a system cost comparison for Tornado and Lebost Systems. (Task 12.2) 

Technical Awroach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The project is on schedule • 

42 



~ 
~ 

PROJECT AHO SUBTASK FY79 

Oct Nov Dec Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Nov Dec Jan Feb 

A Definitive Generic Study 
of Augmented Vertical Axis 
Wind Energy Systems 
New York University . -
12. 1 Critical Technical • n . 

Review f/ , .,. 
' ~ 1 12.2 Sys tern Compa ri son 'II' "// 

Figure 12-1 FY79 and FYSO Milestone Chart for the Augmented VAWT Project 
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1. Conlracl ldenlllicalion A DEFINITIVE GENERIC STUDY QF 2. Reporting Period 3. Contract Number 

AUGMENTED VERTICAL AXIS WIND ENERGY SYSTEMS APRIL AH-9-8003-4 ,___ 
4. Conlraclor (name and address) 5. Contract Start Date 

NEW YORK UNIVERSITY JAN. 15, 1979 
DEPT. OF APPLIED SCIENCE 8. Contract Completion Date 
NEW YORK, NY 10003 

"" 
MAY 31, 1979 

7. Monlhs 0 N D J F M A M J J A s 8. FV79 

9. Cosl Slalus 

a. e. Actual Coats 
PrlorFYs 

30 . 
- -

25 
/ f. Planned Costs 

20 7 PrlorFYa , 
.. 

/ - -15 
/ 

10 ~ g. Total Eatlmated 

/ Accrued Costs 
~ for Contract 

5 ... 

($K) 
7 $24,951 

0 
, 

h. Total Contract 
b. Planned 6 12 18 25 Value 

A{c$1t) Cosls c. Aclual 6 12 18 $24,951 
d. Variance 0 0 0 

FIGURE 12-2 FY79 Cost Management Chart for the Augmented VAWT Project 
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Project Title: A Definitive Generic Study of Sail Wing Wind Energy Systems 
Contract: Project 13 

Number: AH-9-8003-5 
Start Date: January 15, 1979 
Completion Date: May 31, 1979 

Contract Objective 

Contractor: Washington University 
Tech. Assoc., Inc. 

Dept. Mech. Eng. 
St. Louis, MO 63130 

Provide a critical evaluation of the potential cost effectiveness of sail wing wind energy 
systems. 

Contract Tasks (Accomplishments) 

Completed the critical technical review. (Task 13.1) 

Completed the cost comparison of sail wing systems with conventional WES. (Task 13.2) 

Technical Approach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The project is behind schedule and a no cost extension to 30 days after receipt of the 
SERI draft final comments has been requested. It is anticipated that these comments 
will be submitted by July 15, 1979 and the contract will be completed August 15, 1979. 
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PROJECT ANO SUBTASK FY79 

Oct Nov Dec Jan Feb Mar Apr ~y Jun Jul Aug Sep Oct Nov Dec Jan 

A Definitive Generic Study 
of Sail Wing Wind Energy 
Systems 
Wash.-Univ. Tech. Assoc. Inc. 

13. 1 Critical Technical • ... 
Review 

"' 13.2 Sys tern Compa r i son ,, 

Figure 13-1 FY79 and FY80 Milestone Chart for the Sail Wing Project 
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1. Conlracl ldenllflcalion A DEFINITIVE GENERIC STUDY OF SAIL 2. Reporting Period 3. Contract Number 

WING WIND ENERGY SYSTEMS APRIL AH-9"'8003 ... 5 
4. Coolrac&or (name and address) 5. Contract Start Dale 

WASHINGTON UNIVERSITY TECHNICAL ASSOCIATES, INC. JAN. 15, 1979 
DEPT. OF MECHANICAL ENGINEERING 6. Conlracl eomrsellon Dale 

ST 1 mus. Mo 63110 MAY 31, 979 

7. Months 0 N D J f M A M J J A s 8. FY 79 

9. Cost Slalus 

a. a. Actual Costa 
PrlorfYa 

. 
30 "" .. 
25 

f. Planned Costa 
/ PrlorFYa 

20 v 
/ - -15 

/ 
10 

~,.. g. Total Eallmaled 

/ Accrued Coals 

... ~ 
for Contract 

5 
f $22,500 ($K) , 

0 
' h. Total Contract 

b. Planned 6 12 18 23 Value 
Accrued Casis c. Aclual 6 12 18 $22,500 ($K) d. Variance 0 0 0 

FIGURE 13-2 FY79 Cost Management Chart for the Sail Wing Project 
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Project Title: A Definitive Generic Study of Vortex Extraction Wind Energy Systems 
Period: Project 14 
Contract: 

Number: AH-9-8003-6 
Start Date: February 15, 1979 
Completion Date: June 31, 1979 

Contract Objective 

Contractor: JBF Scientific Corp. 
2 Jewel Drive 
Wilmington, MA O 1887 

Provide a critical evaluation of the potential cost effectiveness of vortex extraction 
wind energy systems • 

Contract Tasks (Accomplishments) 

Completed the definition of the baseline configurations for the vortex extraction wind 
energy systems. {Task 14.1) 

Initiated technical evalutions of the Tornado and VAC concepts. {Task 14.2) 

Technical Aw roach or Work Plan Changes 

None 

Variances 

None 

Open Items 

None 

Summary Status Assessment and Forecast 

The project is on schedule • 

• 
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PROJECT AND SUBTASK 
Oct Nov 

A Definitive Generic Study 
of Vortex Extraction Wind 
Energy Systems 
JBF Scientific, Inc. 

14. l Critical Technical 
Review 

14.2 System Comparison 

Figure 14-1 

FY79 FY80 

Dec Jan Feb Mar Apr May Jun Jul Aug Sep !Oct Nov Dec Jan Feb Har Apr 

. 

• 0 
/ II I// . ·• 

ii • ',, , 

FY79 and FYBO Milestone Chart for Vortex Extraction Project 
I 

• 

Hay 

, I : , • I I ! 

--·-
Jun Jul Aug Sep 

i--

"' Ill 

"' .... 
fl
-

1 I .. 

: ! i ' I I I I \ ! 

·············~······-·!·!······················ ' ' ' 



••••••••••••• , ••••••••••••••••••••••••••••••. 

VI 
0 

' 

1. Conlracl ldenlillcallon . A DEFINITIVE GENERIC STUDY OF VORTEX 2: Reporting Period 

FXTRAf.TJON WJNn l='Nl='Dr,y SVC\Tl='MC: APRIL 
4. Conlraclor (name and addresa) 

JBF SCIENTIFIC, INC. 
2 JEWEL DRIVE 
WILMINGTON, MA 01887 

7. Monlhs 0 N 0 J F M A M J J 

9. Cost Slalua 

a. 

30 

25 
/ 

20 / , 
~ 

/ 15 v 
10 ~ 

/ 
l"' 

5 .. 
($K) 

,, 
0 

"""' 
b. Planned 6 12 18 25 

Accrued Coals c. Aclual 6 12 
($K) d. Variance 0 0 

FIGURE 14·2 FY79 Cost Mana~ernent Chart for th~ Vor~ex Extracrion Project 

3. Contract Number 
AH-9-8003-6 

5. Contract Start Dale 
FEB. 15 1 1979 

8. Contract ComP.Jellon Dale 
JUNE 30, 1979 

A s 8. FY 79 

e. Actual Costs 
PrlorFYs 

- -
f. Planned Coals 

PrlorfYs 

- -
g. Total Esllmaled 

Accrued Costs 
for Conlracl 

$24,950 

h. Tolal Contract 
Value 

$24,950 
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