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Genesis of Radiometer 
Calibration Standards

Applications
Â U. S. Space Program 

(1960s ï1975)

Â Solar Energy Utilization 
(1975 ï1986)

Â Materials testing 
(outdoor exposure 
testing ïmore 
sophisticated indoor 
testing); ca 1992

Instruments
Â Absolute Cavities 

(JPL/Eppley)

Â Precise solar measure-
ments required for 
product certification

Â Direct solar and solar 
ultraviolet irradiance, 
global hemispherical 
irradiance



Definitions

Â Absolute Cavity Pyrheliometer:  
Â A self-calibrating, electrical-substitution, view-

limited thermopile radiometer the aperture of which 
is maintained normal to the sunôs beam radiation. 

Â Pyrheliometer:
Â Same as an absolute cavity except that it is not 

self-calibrating; i.e., a view -limited radiometer the 
aperture of which is maintained normal to the sunôs 
beam component

Â Pyranometer:
Â A radiometer used to measure all radiation incident 

on its flat receiver from a 2 -pi steradians 
hemisphere



U.S. Space Program:  Impetus 
for absolute radiometry 

Â Spacecraft borne 
radiometers used to 
measure solar radiation 
from space

Â One purpose was to 
more firmly establish 
the Solar Constant

Â Absolute cavity pyr-
heliometers employed 
on board spacecraft

The white paint on the parasol used to fix
tear in Skylabôs skin was IITRIôs S13G-LO 
ZnO-pigmented polydimethylsiloxane



Absolute Cavity Radiometers: 
Pyrheliometers

Â On early satellites to 
measure the solar 
constant

Â Used to calibrate 
pyranometers and field 
pyrheliometers for 
national solar programs 
(HW & PV)

Â Used in sophisticated 
measurement stations 
for accurate solar 
irradiance measure-
ments

Schematic of a Cavity Radiometer



Attributes of an Absolute 
Cavity Radiometer

Â Characterized not 
calibrated

Â Measurement realized 
from electrical 
substitution of emf 
generated by direct 
beam radiation

Â Thermopile alternately 
receives ñheatò from 
sun-heated cavity and 
electrical heater Dual cavities and thermopile (center) 

of the Eppley HF Absolute Pyrheliometer



An IPC held at WMOôs Solar 
Radiation Center - Davos

International Pyrheliometric Conference (IPC)



Non-cavity pyrheliometers 
being compared at Davos



Realization of the World 
Radiometric Reference (WRR)

Â WRR Scale maintained 
by World Standard 
Group (WSG)
Â WSG Consists of 7 

donated Absolute Cavity 
Pyrheliometers

Â International Pyrhelio-
metric Conferences 
(IPCs) held every 5 
years
Â Always held in Davos, 

Switzerland

WRG

1979:  WRR Established by 15 Cavities



New River Intercomparison of 
Absolute Cavity Pyrheliometers

Â NRIPs hosted by DSET 
Laboratories, New 
River, Arizona

Â Funded alternately by 
SERI and NOAA

Â Seven NRIPs held 
from November 1978 
to November 1985

Â 34 Instruments from 
26 worldwide organi-
zations participated

Foreground:  DSETôs Eppley Model HF 
Absolute Cavity Pyrheliometer SN 17142



Results of NRIP 7 (Nov. 1985)


