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Total Marksl T0

Attempt all questions'

Don't write anything on the question paper'

{Jse of non- programmable scienffic calculator is perrrcitted.

Draw nrot ikutihts and ass?fine suitable additional data, if necessary'

Figures to the right indicatefull marlcs of the question.
SECTION I

Calculate the overall loss coefficient Ui for the receiver of a cylindrical-parabolic

ooncentrating collector system. The receiver consists of.a selectively-coated absorber

(b) What are the tYPes of Ocean
any one of them brieflY. c

, t .  .

Que. - 1 (a) Estimate the monthly average
Vadodara Q2"A0'N, 73oi0' E)

Thermal Energy Conversion (CITEC) systems?Explain

"ls.OR

daily global radiation on a horizontal surface at

i"ti"g ihe month of March if the average sunshine

Time:3 Hours

Instruction: J.

2.
3.

t
1.

5.

Que.- 1 (a)

(b)

Que, - 2 (a)

Que. -2 (a)

(b)

(c)

hours per daY is 9.5'
({Constant a and b for b4!qg r!!!g]

Bhavnagar

Drive an expression for the total power of a wind stream. Discuss the

oarameters used in rotor design :' 
(i) Rotor (ii) solidity and (iii) tip speed ratio

what are the main advantages and disadvantages of sensible heat storage with water 5

as storage media? compare them with those of solid media storage.

(b) use the Gopinathan's conelation to calculate ths value ofH.g for Vadodara for the

month of march.
tr, o s Smax Ilo

33m 22.04" 8.sh 10.87 h 32206 KJAnz-daY

OR

Explain how energy commodities can be economic substitutes for one another' 4

How are solar collectors classified? What are the important features of a solar 4

collector?
Determine the sunset hour angle and day-length at a location latitude af 32'on March 3

r,rhec urifh .,ne slass cover afound it .The fol data is

Abso6er tttUb ,inner diameter (Di)
outer diamete{- (qo) -

7.5 sm
8.1 cm
14.4 cm
15.0 cm

Giass sover, lnner diameter (Dci)
outer digmqlg--jlsel

0. i5Emi ssivitv of absorber tubljurtlloellpJ
tr*iooitritrr nf oless (p-\ 0.88

170'cI\l,onn terhnprahlfe of absofber tub€ t I om)
250CAmbient temPeratuflQl-_
4mlsWind speed (V-

30.
ItaT P.T.O

it,



eue. * 3 (a) Calculate the energy content of the wind per square meter for following situation:

Location: indore

Monthl June

Sjighf above groun!
Takep=1.20kgimr

10.9 m

Explain briefly any two ofthe following:

lif Hotitont;l axis wind machines' (ii) Danieus type wind mill

1ii1 eropetler type wind mill (iv; Savonius types wind mill

SECTION.II
A compound parabolic collector (CPC) 1'5 m long has an acceptance angle of 20o' The

surface of the absorber is flat rviih a width of 15im. Evaluate the concentration ratio'

the aperture height ancl the surface area ofthe concentrator'

what do you understand by energy audit? why is energy audit needed?

OR
What is ths MHD generation? FIow does it work? 6

Explain briefly,with neat sketches ,any two of the following concentrating collectors: 6
- =(t 

Farafoloidal dish collecto's (ii) Fresnel lens collectors

(iti Flat-plate collector with adj*stable mi*ors (iv) Parabolic trough collector

Explain with.-a neat skeich the construction and working Janta model biogas plant' 6

State also its advantage and disadvantages'
calculate Local Appirent tirne (LAT) and Declination at Mehsana (looation longitude 5

773A,iE, latitude-j+; iO'N; correspondi'g to i2'30 IST on July 24' Equation of time

(b)

Que.- 4 (a)

(b)

Que. - 4 (a)

(b)

Que.- 5 
"ia)

(b)

Que.- 5 (a) Plot the

(b)

Que. - 6 (a)

conection ( ETC :5'13")

OR

variation of Tr , Ta and t with the angle of incidenoe for the following cover 7

system:
Material Class

I
0r=18 I

Number of covet
Thickness ofeach cover 4mm

Refractffi;Aex of glass relalyg.lq {1 1 .55

Exffig&gl l6 m-r

write a note on,.utilization of geothermal resources in India."

Calculate hour angle for the local apparent time given by

(i) 6 AM (ii) 9 AM (iii) 12 noon (iv) 3PM (v) 6PM (vi) e PM

Define the following angles:

(i) Latitude angle (ii) Hour angle (iii) Zenith angle (iv) surface azimuth angle

2toT
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T,ocation: Kandla Port
:  . : . i

Iuterval
J

Jl,n.t:' .]VJ A M J J A. s o N D
, t'l

Annual

00 1,2 2.8 3 .1 3.6 2.2 4.2 1 .7 2 3.9 t . t 4.6 2.2 3.2

00:02, 2 2.2 2.6 2.1 0.7 1.8 0.9 0.6 1 ) +.J 4.4 2.4 a l
L .  l

,02,.04 " 2,4 2.3 2.9 2.3 0.6 1.5 1
I 0.9 2.3 3.9 4.8 2.7 z . J

${.;Sf.', 3.1 2.5 J 2.1 1.1 t .9 1.6 1 1
t . l 2.2 A a

t , L 4.5 a
5 2.5

06;08 I 7 , ) 3.5 3,7 2.5 1.4 1 .7 1 .3 1 .6 3 .1 5.8 6.5 4.4 3.2

08rt o 5.2 4,4 5 tl t ,4 2.2 2.1 2.5 4.5 t . 6 6.5 4.3

i0-12 6.5 5.6 { ? 4.4 t . t 2,2 2.2 2.6 t t ,  I 7.8 8 .1 7.5 4.8

t?-t4 8.2 6.8 6.4 5 2.4 2.6 2.6 3.9 s.6 8.t 9.7 8.4 5.8

14-15 9.2 9.5 8 .1 6.4 a ^
) , L 3.6 A A

J .+ 7.6 10.3 10.2 10.3 7.2

i6-1 8 10.9 f . i 8.2 6.6 3.4 1
I 3.9 4.7 7.6 9.1 9 fi.2 7,3

18.20 t2.2 11 9.3 7.1 4,7 4.6 4.4 6.5 8.9 8.7 9.3 I  r .5 L l

20-2? 9.6 8.8 7.8 6,6 4.6 t , 4.4 4.8 6.7 5 .8 o 9 6.5

22.,24, B.5 9.1 8.2 7.3 5.2 4 4.4 5.4 5 .9 4.9 6 .1 7.8 6.4
:AJ.6,:".:' 6.s 6.8 7,5 7.s 6.9 5 .6 6.2 7.8 8.3 3 .8 4.2 5.4 6.4

J6.JR, 4.5 5.5 5.4 f . J 5.5 7.4 5 .7 2 .1 2,5 3.2 4.8

28-30 2,8 t 1.+. I 3.8 6 .1 6.4 5 ,8 6.4 7.1 1 .8 1 .3 ' ) < 4.5

tiCI-32 t .8 2.4 2.8 4.9 s.8 5.2 7 .1 6.9 4.2 I . l 0.6 t .2 3.7

32-3:q 0,8 l . l 1.8 3.2 5 .1 4.7 ) .o 4.8 ) \ 0.7 0.3 0.3 2.6

14-76 0.7 1.2 1 .5 3.5 6.4 \ ) 7.3 < t 2.3 0.8 0.3 4.4

35-,38 a.2 0.5 I 2.4 5.3 4.6 5.6 3.9 2 .1 0.4 0 .1 2.2

38-40 4.2 0.6 1 .1 ) " 1 6 5.9 7,6 3.4 2 .8 4.2 2.8

40-42 0.3 0.6 1;5 3.9 J . 0 4.4 2.9 I
I

0 3 t .6

42.44 0.3 0.2 0.4 1 I 3.2 2.9 2.6 t .7 0.5 n t l . l

AA.AA 0.2 0.3 0.9 a-' J 2.8 1.9 4.7 0.2 i . l

46-48 0.1 4.4 2.6 2.6 1 .7 It 0.5 0 .1 0.8

48=50 0.2 a.? 2.7 1 .8 t .4 0.8 0.5 4.7

54.52 1 .9 1.4 4.7 0.4 0.4

52.54 I 1.5 0.5 0.3 0.3

54-56 1 .1 0.9 0.5 0.2 0.2

5"6:58 4.4 4.6 0 .1 0.1 0.1

58.60 0.3 0.6 0 .1 0 .1

6A-'6? 0.3
62.;64 0.2

I
I

l
l

Sensor 33.3 m above ground



Cofficient of variation of the Weibull clistribution, us afunction of k ulone
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1 . 0 0 0 0 0

9.52212
0 " 3 6 3 4 5
0  . 2 8 0 5 4
a,22905
u . t v J i l

0,16803
0.  l , l837
0 . 1 3 ? 8 6

"  00000
. 8 8 5 ? 3
.  8s2 96
. 9 0 6 4 0
-9!83"']
- s 2 7 7 2
"  93s44

"  94174
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36? 88f l .
0 . 9 6 4 9 3 ,
0 . 8 8 5 6 9
0 .8 9{33"
0 " 9 0 ? 6 8
fi.9'3"922
s . 9 2 8 5 ?
0 . 9 3 6 1 3
t . 9 4 2 3 1
0 , 9 4 ? 4 4

t  ? 0 . 0 0 0
0 .  9 4 0 6 6
0 "  s8562
0 , 8 9 5 6 5
0 .  90s94
a,92025
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0 .  9 n s ? 5
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0 . 8 9 9 ? 5
0 .  9 1 e 5 7
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0 . 9 3 L ? 8
0 .  93$?4
* .  9 4 4 4 7
0 .s4925

t , 5 0 { 5 8
0 . 8 9 6 5 ?
0 . 8 8 8 2 1
0 . 9 0 1 l L
0 .  913 '74
0 . 9 ? 4 1 4
n  q ? ? q 4

0 . 9 3 9 3 7
0  "  94499
0 . 9 4 9 6 8

r. . ?6582
o .  B92S{
D . 8 8 9 e 8
0 . 9 0 2 4 5
o " 9 1 4 B B
0 . 9 2 5 0 7
0 . 9 3 3 ? 9
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o , 9 4 5 s 0
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i Gopinathan
i Conelations
Overall Loss
Coeflicient andHeat
transfer correlation

I fne Tottowing tabtes may be used lo evalu*te the Gamma function at values reqaired to I

1-
o

a

'l

,R

For uxan:ple, when 1r2.5., we ct]ll read (3td t'cltv, dth colttuur)"

r{r + 
*}: r{r.+} : 0"88726

l evaluate the ryan and vsriance of,th:t Weiby\ distY-ilution * .

rabtret t{ t  .*}

3 . 3 ? 3 3 5
a  " 9 L L 4 ?
s . 8 r ] 6 4 8
s  "  89838
8 .  91_138
{i -9?'224
6 "  93J.00
0 . 9 3 S 1 L
$ .  9439s
9 . 9 4 S 8 1 -

Correlations& some important formula

ur;-0.S Ogf 0.539cos0-0.0693 Er.+0.290S
bl: -1 .527-1.027cos6 r-0.0926 EL*0.359

T- 
oo-"(fp* - T")xDo+

: hn(IL - Tn)nD 
"o 

+ o w D 
"or*(r"1 

* r*f/

I  l t a f t n

s . 8 4 9 ? 9
0 . 8 9 0 { 5
0 . 9 0 3 ? 9
o .  9 1 6 0 0
0 .  92597
0 .  9 3 { 0 e
0 .  9 4 9 5 8
0 . 9 4 5 9 9
0 .  9 5 0 5 3

r.  .  05218
0 .  8 8 ? 3 6
u . I 9 1 6 9
0 .90510
0 . 9 1 ? 1 0
t' " 9?585
t  "  934?4
0 . 9 4 1 1 ?
CI ,9464S
0 -  95094
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