(3 Hours)

N.B.:

i) Solve any FOUR questions.
i) Assume suitable additional data if necessary & dr
iii)  Refer annexure 1 for empirical formulae

Q.1 a)
b)
Q2 a)
b)

Q.3 a) Discuss in detail Initial cost
perlod & Life cycle savmg&'
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Annexure:1 Formula Sheet

Extra terrestrial radiation
sc = Isc (1 + 0.033 cos (360n/365))

Angle of Incidence (0)

cos @ = singlsin & cos ff + cos Feos y, cos msin B)
+ cosgleosd cosarcos fH—sin Fcosy, sin )
+eosdsinasiny, sin g

Zenith angle (02)
cos@, =singsind +

R

Azinmth angle (y) is given by

SINPcosd cosw — cosPsind
sin @,

cos y =

»:.‘f‘n“'l‘njy
cosf. = sin $sin & + cos Peos S cos m

Zenith angle(9z) is giv

Sunrise and sunset howr angle is given by

w, = —cos ' (tan gémngj’)

Time difference between noon suurise or sunset (hour)

n is the day of the year
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Equation of tine (nin)

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dee
Moanth
Fig. 3. 14 Eqaatmﬂ Qf time corvection

+ (equation of tim er ion)

Useful heat gai;x?"i)yf‘,thé/1.cbllé£f0r"

Declination (5)

e

¥ = 23 45" gin| (284 +
‘ i L“’ (28
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