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(3 Hours)

: (1) Solve any FOUR questions.
(2) Assume suitable additional data rf
wherever required. o

b) Explain Government pohmegﬁiﬁl
¢) Explain Solar distillation. P
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Matmn with the normal to flat plate 10
Sy AT)and 1200 h (LA T). The collector
19 _ﬁzts 72° 51' E). It is tilted at an angle of 36°
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"@ Extra-tcrreshal and Terrestrial radiation in 44
mﬁetml'? Explain Solar constant and its significance.
L:Bbst, Annual cost, Life cycle savings, and Payback o
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5. a) In an installation, 14 identical collectors are

operated under normal atmospheric cond

parameters are as follows

4.1 W/m?

Water is used as the working fluid, whi
flow rate of 0.04 kg/s. Total radiati
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I'y =L (1 + 0.033 cos (360n'363))

Angle of Incidence {0) TR
cos & =sint ¢sin & cos [ +cos § ¢osy, casarsin ) ‘ 3
+ cosgd{cos & cosmrcos 4 - sind cos y, sin /)
+ cosd s @sin y, sin 7
Zenith sngle (0,)
cos®, = sin @gsind +cosgcosdcoswy

Azimuth angle (3) is given by

sin geos S cos ' ~{cps

cCosy =

Zenith angle(Bz) 15 given by
cos @, = sin @sine, -~
D

Sunrise and sunset hour Pgiven by
), = — cos% Pran o)

sunrise ur sunset (hour)

Timwe difference be

£%,229.18 (0.000075 + 0.001868 cos B - 0.032077 sin B — 0.014615 cos 2B — 0.04089 sin 28]
where  B={n-1)360/365  and n is the day of the year
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LAT = Standard time + 4 (standard time longitude — | of location)

+ (equation of time correction) ,b
Declination (8) Q
360" Q

d=2345" sin[ 6 (284 + )
Useful heat gain by the co '\
Qu = FrAp [ I (T00)gy - - Ty)]
m=-(Ap Uy F")/ {Cp . Bl [T, (T T5) / S-UL (T - T}
For array of iden rs
Fa(ta) = F.,@Q«]"‘ /NK}}
Fr Uy, = Fg, «(1-K)" / NK]}
Q{ UL/ mG,
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