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Abstract NREL/PO-560-45867

Pyrgeometers are used to measure the atmospheric longwave irradiance through out the ARM program sites. Previous
calibrations of pyrgeometers using ARM/Eppley/NREL blackbody were consistent, but introduced a difference in the historical
clear sky measured irradiance. This difference was believed to be in the order of 12 W/m?. In this poster we show the
improvements to the blackbody and calibration methodology by comparing our results to the results of a group of pyrgeometers
that were recently calibrated against the World Infrared Standard Group, in the World Radiation Center, Davos/Switzerland.

Improvements in the Blackbody Pyrgeometer Blackbody Calibration System
Lower viscosity oil in Blackbody (BB); temperature gradient reduced from 3 C 10 0.8 C @ - Simplified Diagram

30 C temperature plateau; clear sky bias reduced from 12 W/m?to 6 W/m?
Added Wolfgang's thermal mass to increase BB thermal capacity. outdoor data scatter *

reduced from 6 W/m?to 2 W/m? e

Proper polishing and gold plating for BB completion hemisphere. Nickel layer inserted 1 e ko Termmeratur Pobes
between copper and gold to prevent copper/qgold diffusion (Chang, €., 1986, J. Appl.Phys., | [T, (Tnemistors, outside the Blackbody Hemisphere and nof
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Attached thermistor to gold completion hemisphere, added its emitted irradiance to BB

irradiance, e; = 0.02 (NIST Data) BB irradiance increased by 4 W/m?( 1 W/m? vs T-
plateaus).
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Evaluation Method
Five pyrgeometers calibrated at PMOD, established NREL Reference Group (NRG): 3-PIRs:
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the WISG irradiance, and K5 to reduce scatter e
Compared the results from PMOD's and NREL's BB and outdoor calibrations "
Difference betvtleen the reference irradiance and the irradiance Applying Results of Both International Pyrgeometer and Absolute
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E 1. NREL-BB improvements reduced ~12 W/mé bias to (-1 o 3) W/m? w.r.t.
WISG
2. What is the absolute value?
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