
551'521'1

The availability of Solar illumination at Roorkee

V. NARASIMHAN am] SAHVENDER KUMAR
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wher e 0 i ,~ t he solar nlt it.nde, J{ l nnrl 1(2

arc constunts and til the a ir muss. The va lues
L . K 1 a nd K z arc 17uCa nd 13iOO respectively.
Calculated aud observed "8111es of I show

Observat ions were made from 9 A.M. to
5 P.M. on nll days ex('cpt. on holiclay~, rain y
(lays and on days when the inst ruments were
checked, It is ]1l'ol""e'] to extend the,"

A knowledge of t he avn ilsb ilit v of sola r
illumi nation i8 :1 pl'crcqllitiitc 10 ll~ ,ylighting
design, Measurplllen t.1i of t he daily nrul
Seasona l vari at iuns of this quan t ity nrc
Illcagr( ~ in this eouu t ry. Expcr imout» were
initiated ill thi s institut e to ob tain dn tn on
t bo avn ilahiliry of dnylight. en n horizont al
plan e out doors. 'l'h is I'llpr-f suiumati zes t he
resul ts of obser vat ious for a period of one
year from January to Deoumbcr 1962.

Central. Buildillg Research Institute, Roorkee

(Receit'CfI12 Allgust 196))
ABSTRACT. ~[CaEurenumb of the availability of solar illuminati on on an external hod

zontal surface I\t Itoorkce nre described. Th e measured vltlu('!i are cc mpurcd with th ose celcule
ted from the empirical formula proposed by Etvegard and Sjostedt for clear skies. It is found
that th e consta ute of thi s formula need modiflcution to fit the observations at Roorkee. Tho
illuminatlon corresponding to l\ caljsq. em/min of total radiat ion incident on the horizontal
surface from tho sky and sun W DIS 8180 computed from the thermal datil. availab le for Roorkoo.
Th ose computed values agree within 10 per cent of th ose reported in th o literature.

1. Introduction ohservntions frotu sunris e to sunse t a.') 800n
as faciliti es become ava ilable, A dey was
t reatet] as par t ially cloudy wheu the record er
trace showod even the least amount of
fluct uat ion at. nny t ime of the day.

3. Results

'l'ho Ret}; of curves for the to t al solar
illunu nut ion 011 n horizontal surface were
urr iv.«l at hy averaging t he illum ination on
cloudles s davs even hour between 9 A .M .

and U P.),}. ~ Since ~t hi R illumiunt ion varies
with sola r alti tude awl az imuth it was
though t reasona ble to divide t he mou th into
two equ al halves a nd then compute the
a vera ge t o at-rive at the hourly variat ion
of t he tot al illumination Oil t he hor izontal.
The resul ts ure ft'pre"'cntcfl in Figs. J (a) to
1 (c). He.u t he vatia tio n (Of t ile illun.imu.ion
on t he hor izontal ure plot ted against t he
t ime of the (la y. The resul ts ar c for tho
dat a availabl e for the year l VG2.

Eh'cgart] nnd Sjostcdt ( W·W) sllggcot. th at
th e in tcmdty of the total ava ilable daylight
1, 011 the hori zontal , from a clear sky ca n be
comput ed from un empirical equat ion of
the fOI'Il1 -

2. Experiment

M~a:-; urclneHt s were nuule Il,"' ing a :.'\Iegatron
iutegm t inu I y pt~ photoce ll prO"il led with
colou r an d eosi ne corrector rli~ (\.. . The
pho tocell wa... locut l'·l on 1111 elevato.l plat
form , well a bove surround inz ohjeets and
....xpo.<;t ~d t o globul solar illuminut ion (sun
a nd sky). Th e out put of t ho photocell was
fed to II Sunvie sclf-bnlanciug poten tiome
tric recorder t )If(mgh a suitnbl« a Ucllllating
resistance net work. The recorder wns
checked ngain8t a Lecd -, nml Nor th rup 1\ -3
potentiometer a wl the photocell nga inst a
st anda rd lamp Oil the pho tomct ric bench.
Fi nally the illumination levels as measured
by tl:e recorder were compared with those
of a " l"eston standard foot cundle meter
from t ime ro t ime.








