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4. Atmospheric attenuation

The factors that deplete tile solar ellergy
in it s pa..<'i:;a.g:e t hrough the earth's atmos
phere arc (i) scat tering due to air mole
cules and the liquid and solid part iculate
matt er suspended in air , anti (i f) nhsorp
tio n by ionised oxygen atoms, ozone
and wa ter vapour and carbon dioxide. By
a pplying n Ollgtler's equ at-ion to the dat a
obtai ned hy Fowle (1915) and others (Ahhot
et oJ. 192:1. Gotr et al. 1931), Moon obtained
tile equat ion for total spect ral t ra nsmission

)[UOII (1910) compared the dutu obta ined
by several workers on t he spect ral d istri
bution of solar energy ab ove the earth's
atmosphere and proposed a standard curve
for use ill engineering computations. Mooll's
curve gave n lower value fur t.he solnr
ooustunt (1· 896 h~n cal/sq . "m/min) hut
most o f th e previous comput a tions for
solar rnd iar.iou inte nsiti es at. t he eurt.h's
surface were based 0 11 his curve. Recently
Threlkeld and .Iordon (19'\7) have curri ed
out. their eomputnr.ious with the help of a
more accurate spectral distribution curve
obtained by Johnson (19,,4). The he.•1 c-t i
mate would indicate broadly a spect ral dis
t ribntion of energr, 7-8 per cent ill t he
ultraviolet. 41-42 per cent in the v isible
and 51 per cent in the infra-red regions .

Nicolet (1951 ) ami J ohnson (19,,1 ), indicat ed
a value 2'00 6'1l1ca l/6q. em/min wit h a probable
error or ± ~ per cent. The ellipticit y or the
earth's orhit brought about a variat ion
of ± 3· 5 per Gent from its mean value.

2. Basis for the computation

The computat ion of direct solar insola
t ion on the earth's surface depend s on the
experimental proof (Langley ]881, Abbot
and Aldrich 19:11 . Ahhot 1935. Hand 19:\; .
Xicolet 19M. Stair f'I al, 1951 . .Io lmson
l!)fJl) t hat t he radiant ene rgy in th e solar
spectrum inciden t above t he ea rt h's a t
mos phere remains fair ly constant. and is
bused 011 a ll understanding of the nat ure anrl
magnitude of t he spectra l attenuation of
that energy during its pa..~a~e th rough
the earth's annosplierc.

3. Solar constant

The Internat ional )[eteorolo~i eal Society
accepted a va lue, 1·97 gm cnll:-:q. em /min
for th o solar cou-tnnr. at mean ~olll r ' d i ~
tance, Recent. observations made by

AllSl'RAtJ r. Curves for t he vi~rilltif)[li in t ho into nsity of direc t "lilac radiati u ll, incident at sua level on &.

..urfaoo normal to t ho ,.un'8 rayJl. wit h !to)lIr a lt it udes for different water vapeur aOOdust contents of t he at moe
pbero are J{iVl'n in thi .. pa pe r. These curves facilitate t"as)' eomputetione oftho IK.llar insolation for Rny condi fione
of at mosphere and eltuet.ion, on clear d ay".

Calcuilltiunli car ried out lUling the-e l'Un'('" comp.cv ,,·dl with the obN-rvt'f1 Val lK'Rgenerally.

1. Introduction

Th en nal comfort. in t ropica l huildirurs
depencl~ largely Oil t he exclusion or reduc
tion of t he incident. solar radiation in the
summer months. \\llen conside ring such
problem-s it is essen tia l t o obtain un est i
mate of t he radintinn iuteru..itie...; on hori
zontal, vertical and slanti ng surfaces, at
different places, 8elL."\0I1~ and tim es, 111 the
t ropics observed llata on such int en...itic :-;
are meagre especially for Indian tOWIL-;.

Computat ionnl methods have therefore
to hl~ usetl. SIH.~h methods have been adopt
ed by a number of workers p Ioon 1910,
Kennedy H)lB, Frit.a Hl57, Black 195H,
Rmmlus HIUl Yugnunarnyana 1956, Threlkeld
a nd .lnrdon ]9!J7).
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