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Cosine response of pyranometers - Measurements at Pone
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ABSTRACT. Among the venous charac teristics thai determine lheoveral l accuracy and performance of a pyranome
let, thestrict adherence 10 thecosine lawis an important one. Butthis cosineresponse is difficult(0 realise and 10 correct for.
Tbecosineresponseof varioustypes ofpyranometen avai lableatPune wasdefennined onthe opticalset upinCentralRadiati on
Laboratory. Theresults of these studies arepresen ted briefly.
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I , Introd uction

Meteorological measurements of solar irradiance are
carried out on long term basis. usually using thermoelectri c
pyranometers. The basic assumptions made are: (I) the pyra
norneters have nearly flat response overthe entirespec trum:
(il) the temperature dependence of the output is nearly
absent and (iii) the instrument strictly follows the Lambert 's
Cosi ne Law. In many cases this may not he the case and thc
quality of the data genera ted depe nds much on the repeat
ability of the measu rement s made with the pyranorneters on
a network scaJe .

Some of the more important parameters mat influence
the perfonnanee 0; a pyranomeler arc:

(I) the unifonn responsivuy over the entire spec
trum, vi;.• 290- 4000 nm

(9) cosine response aris ing o ut o f the changes in
the angle of inciden ce of the irrad iation

(10) azimuth response du e to the apparent shifts in
the sun's az imutha l posi tion in the ecl iptic .

The individual quantification r f the above parameters
will enable a good choice of a p}'l'anometer for a specifi c
application.A completecharacterisationof an instrumentis,
therefore. desirable. However, it is too time consuming 10

have complete charac teris ation for each instrument. The
cosine and azimuth responses are the most important ones
which vary widely from instrument 10 instrument and they
are to be preferably determ ined for each instrument.

2. Optical arrangement ror cosine response determi
nation

(2)

(3)

(4)

(5)

(6)

(7)

(8)

linear response with the changes in irradiances

fast response time to ch anges in irradiances

lowest temperature coefficient

absence o f zero dep ression due to IR fie lds

long term stabili ty o f calibra tion

low response 10 the rm al shoc ks

change s in the tilt . i.e.. non -horizontality o f the
sensor

The Laborato ry set up basicall y consists of two semi
circular arcs mounted on steel halls fixed to a 2 m long op tic
bench (Kanade 1992). The arcs are graduated in deg rees of
angles and have provision for mounting a lampholder. The
lamp holder carries an achromatic lens at whose foca l length
a 200 W tungsten halogen lamp is mount ed . Th is enahles a
well collimated and intense beam to illuminate the ther
mopile and its glass cover. The lamp holder ca n he fixed at
any desired angle. The lamp requires a steady DC supply at
24Y 8A. Thi s is provide.d by converting a very stable AC

(37)
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