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-
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MECHANICAL ENGINEERING 

Paper II 
, ..... 71-,-.m-e_A_/_/o_w_e_d_: -~-h-r,_e_e_H_o_u-rs--,1 I Maximum Marks : 3001 

INST R UCTIONS 

Each question is printed both in Hindi and in 
English. 
Answers must be written in the medium 
specified in the Admission Certificate issued 
to you, which must be stated clearly on the 
cover of the answer-booh in the space prouzded 
for the purpose. No marks will be given for 
the answers written in a mediunt other than 
that specified in the Adrnission Certificate. 
Candidates should attempt Questions no. 1 
and 5 which are compulsory, and any three 
of the remaining questions selecting at least 
one question from each Section. 
The number of marks carried by each 
question is indicated at the end of the 
question. 
I f any data is considered insufficient, assume 
suitable value. Psychrometric chart LS 

attached with tlus question paper. 
Wherever coordinate diagrams I graphs are to 
be drawn, these are to be plotted only on the 
answer book and not on separate graph 
sheets. 
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SECTION A 

1. Answer any three of the following : 

(a) Define 'Availability' with regard to a system. What 

is the other term by which this property is also 

referred to ? Also derive an expression for "A" (the 

availability) for a reversible cycle in which heat 'Q' 

is withdrawn. The cycle works between 

temperatures T and T 0 . 

(b) Describe briefly one-dimensional isentropic 

flow. Represent isentropic compression (diffusors) 

and expanSJon (nozzles) processes 1n a 

Temperature (T )- Entropy (8) coordinate diagram 

\.vith nomenclature. 

(c) Draw the ~1eridional Vlew of a single stage axial 

flow fan and a multistage axial flow compressor. 

Describe an axial flow fan \vith its flow 

configuration. 

(d) The thermal conductivity of a hollow sphere of 

inside radius (Ri) and outside radius (R
0

) is given 

by 

( T-T· ) 
K = ~ + (Ko - ~) l 1 

T -T· 0 1 

\.vhere, 

Ti = Inner surface temperature 

T
0 

= Outside surface temperature. 

20 

20 

20 
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1. Rkif(.1f{9C1 -q ~ fC6~· fit:r ~ ~ <{)Ni~ 
(en) 1%~1 ~ ~ ~ -q 'SftlZIC1t' cfit ~ ~f'31~ 1 

<i{i<t Cfi1"1et "tR ~ f'lieCh s:m .qr ~ :rrr ciT ~f1tC1 
~ ~ ? ~ 3dfi!<fufl4 ~ ~ ~~ Riie~ £&it 

'Q' RC61~ "ilctl ~' QICZIC11 "A" ~ ~ ~ o4"1Cfl cqr 
og(G?I chlf'li~ I ~ (114Sfil{j T 3ih: T 0 ~ ~ ~ 
Cfi{C11 ~ I 20 

("&) ~-fct'n4 eqo::~:Tcfl4 Sfqt~ q;r ~ -q quf., 

ChlM~ I ti!4~~1cfl4 titfls""i (fs~\Ji{) 3ih: Sfti{OI 

(r:tl~fi) Sfrn;lllalf cfiT C114Sfi4 (T )- 0::~141 (S ) 

R~~liCfi 3ir{@ -q'"{ -;:rp::f-~ el%C1 Fc:\@1~0:: I 20 

(ll) ~ Q\Cfi(.¥1-~ ~ SfqiQ ~ 3lh: ~ GfS-~ 
~ SfC41Q tiYlsCfi ~ qtlst~r:t(.1 <t~4 €iY~ct 1 ~ 
~ Sfql~ ~ CfiT 3ti~ Sfqt6 3itq;R1 efuC1 qof., 

cfill\li~ I 20 

(-q) ~ {$(l{9~ ~ ~ ~~ f.J1=tiC61 ~ CflT ~ 
(R;) a:ik tiil6{ CfiT ~ (R

0
) t , cn1 C11tf\Cf "qi(.1CflC11 

( 
T - T · ) K = K . + (K - J<. ) 1 

t o ... ""'i T - T· 
0 l 

mr m "11ct1 ~ 
~~ 

T
1 

= ~ q,1 · Bot? -q'"{ C114¢hti 

T
0 

= qm{ Cb1 tiC1~ -q'"{ ol4¢h4 ~ 1 
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Prove that 

(i) The heat flow rate is given by 

Q = 4 7t R. R ( Ki + Ko )( 'Ii -To ) . 
1 0 2 R - R· 0 1 

(ii) Also determine the heat loss from a 
spherical shell whose Di = 2·5 m and 
covered with 30 em of insulation. The 
thermal conductivity of insulation is 
0·3 W/mK and 0·2 W/mK at inner and outer 
surface temperatures of 150° C and - 15° C 
respectively. 20 

2 . (a) Derive equations for the change in internal energy 

and entropy of a gas which obeys the van der Waals 

equation of state. 

(b) Define the Joule - Thomson coeffi.cien t and prove 

that for an ideal gas, the value of Joule- Thomson 

coefficient tends to zero. 

(c) 2 kg of air is first compressed from state 1 at 

13·75 N/cm2 and 5° C to state 2 at 48 N/cm2 and 

283° C. It is then throttled to state 3 until its 

pressure is again 13·75 N/cm2 . Finally it is cooled 

at constant pressure to state 4 until its volume 

becomes 50% of that before the cooling process. 

Determine the net change in entropy. 

(R = 0·291 N.m/g.K; CP = 1·004 kJ/kg.K) 

(d) \Vrite a short note on Redlich- Kwong equatior.. of 

15 

10 

20 

state. 15 
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ftr.;.s: ql1 N1 tJ: 1% 
(i ) 31641 ~C(I~ cfit ~ 

Q = 4 n R . R ( Ki + K o ) ( Ti - To ) 
1 o 2 R o- Ri 

~ ~ 'Jitctl t I 

(ii) ~ lflcliCfll'( ~ ~~ f\littCfll ~ q;r CX41ff 

Di=2·5m3ih: m 30cm~ ~ ~ 
71'IT ~~ 31641 mR" '4t f~Cfilfct~ I ~ Chl 
31641 <qi(1Cfldl 0·3 W/mK 3Th: 0 ·2 W/mK 

¢h'"i ~ 1: ~ 3Th: au~ ;(l ff i1 ~1 1R, f'Ji 01 Cfll 

ctl4'"il"'1 150° C 3Th: - 15° C ~ I 20 

2. (Cfi) ~ ~~ ~ ~ ~ ft;rQ: C(l;:;g( qf("ft ffl{)Cfi(OI c€t 
J41"'1ffi ~~ ~ ~ 31r~f<q; ~ -q 3Th: ~;:c:ltft -q 
qf{qJ=i ~ ft;r"Q: ff4)Cf)(OI &j(q?l c:fiH~C( I 15 

(~) ~- ~IJ4ff"'1 ~otiCfl qiT qft'qff41 eJf\li~ 3Th: ftro.s: 
qo,lf\iitJ: fct> ~ 31t<~Y Tffi" ~ ~ ~- ~l'"itt=i 
~o li Cfi 'CfiT l1H ~[ r:£1 cnl" affi: 31 ttnH1 ~ I 10 

("TT) 2 kg~ ~ ~ -qrr 1, 13·7 5 N /cm2 3Th: 5 o C ~ 
"<"m 2, 48 N/cm2 3Th: 283° C "ffCfi fi41fSct 14l~l \311(11 

t I (f<Sf ~ ~ 3 (fCf; ~t2cl f%41 'Jilctl ~ ~ OCfi 

1% C!JGl ~"'1; 13·75 N/cm2 m \Jildl ~ I 3M1 -q ~ 
M( ~ 1R ~ 4 (fCfi ~ (30:SI 1%~1 'Jildl ~ fcn 
311~(1"'1, ao:s1 ~ qiT ~falltl ~ ~ ~ 3114(1"'1 

CfiT 5o% w \iitctl ~ 1 ~~~en -q ~ qf<qJ=i 

RctilfZ"i ~ I 2 0 

(R = 0·291 N .m/g.K; CP = 1·004 kJ/kg.K) 

(~) "<"m ~ {sfZ"i::q - Cf<'filf ffl11Cfi(OJ 1R ~ ~ fcUfUfl 
f(1f~C( I 15 
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3. (a) Derive an expression for the Mach number after a 

normal shock wave occurring in a nozzle. Show the 

trend of this Mach number, (in the form of an x-y 

plot) with respect to the Mach number value before 

the shock. 

(b ) Air enters a diffuser with a velocity of 250 m/ s and 

a temperature of 30° C. It leaves with a velocity of 

90 m/s. Neglecting friction and heat transfer 

determine 

( i) exit tern per a turc 

(ii ) exit pressure if the inlet pressure is 125 kPa 

and 

(iii ) area ratio between the exit and entrance. 

Will your answers change if there is friction 

15 

present ? Explain how. 30 

(c) For a circular tube, explain with the help of neat 

s ketches 

( i ) Hydrodynamic entry region and 

hydrodynamically developed flo~vs. 

( ii ) Thermal entry regton and thermally 

developed flows. 15 
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3. (Cfi) ~ ¥ -q ~ ~ 5ff:ll(1 (RTf ~ tsiTG -qq, 
tl@l ~ ~ ~ o4\J1Cfi C9j)(q?l ChlMl{ I ~ x -y 

C(112 ~ a:tiCfiR -q_ ~ ilct; ~&41 q;r ~<!s11C(, Sff:ltct 

~ ~ ~ % ~&II 11R ~ ~1qa,:r f~&I~Q\ I 15 

(~) 250 m/s WI ~ affi:: 30° C ctlql'il-=t "tR ~ ~ 
fct~RCfi -q Sf~~~ Cb{("fl ~ I 90 m/s ~ ~ ~ G41~'l 

RCfi~ctl ~ I f:ltfOt am: &641 3i~{OI q;) "1'104 

'il-=tcl ~' RCfilf{"tQ\ 

(i) RJfct di4GI"'f 

(ii) f:ilfd ~ * m "CR ~ 125 kPa ~ affi:: 

* ~tfol ~ en 
ftti~l~l( ~ I 

(11) ~ ~'diCbl'l ~ ~ ~ "ffi"Cfi fqiT ctt ~~1<4(11 ~ 

~li~I~Q\ I 

( i) S\C( 1 I f<1 Cfi m ~ affi:: S\C( 1 I fc1 Cfid : fc4 Cf) fft d 

30 

(ii) (914l\q 5{~~1 ~ am: "(1Tq fqq;f~(i S{qJ~ 15 
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~ -----------------------------------------------------------------~ 

4 . (a) An oil is cooled to 100° C in a parallel flow heat 
exchanger by transferring its heat to cooling water, 
that leaves the exchanger at 30° C . However, it is 
now required that the oil must be cooled down to 
75° C by increasing the length of heat exchanger, 
while oil and water flow rates, their inlet 
temperatures and other dimensions of the 
exchanger keeping constant. The inlet 
temperatures of water and oil arc 15° C and 
150° C respectively. 

If the original cooler was 1 metre long, determme 

(i) outlet temperature of water 1n the ne'v 
cooler and 

(ii) length of the new cooler. 30 

(b) A hot plate of 15 cm2 area maintained at a 
temperature of 200° C 1s exposed to still air at 
30° C temperature. When the smaller side of the 
plate is held vertical, convective heat transfer rate 
is 14% higher than ·when the bigger side of the 
plate is held vertical. Determine the dimensions of 
the plate. Neglect internal temperature gradient of 
the plate thickness. Also determine the heat 
transfer rates in both the cases. 30 

Usc the following relation : 

Nu = 0·59 (Gr . Pr)0 .25 

Take the follo·wing properties of air : 

Temperature f> cp Jl K 
(oC) (kg/m3 ) (kJ/kg-K) (N-s/m2) (W/m-K) 

30 1·165 1·005 18·6 x 10-6 0·0267 

115 0·910 1·009 22·65 x Io-6 0·0331 

200 0·746 1·026 26 x Io-6 0·0393 
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4. (q:;) ~ 'E"tt:tl"11~{ S~cut; £641 fctRt:tf4:t -q ~ ~ CflT 
100° c (fCf) aos1 t%lll "11t11 ~ l ~ Cfit &641 ci)' 
dU:SI ~ c:rr8 -qAt q;) 3i~{UI f%~1 ~11dl ~ ~ 

fc1Rt:tfGI31 ~ 30° c lR RCfi(1t11 ~ 1 31ii ~ c61 
75° c (fcf) aosJ ~ q;r a:ttc:t~liCfiol ~ a:fh: ~ 
&641 fc1t:it:tf~:t q;r cllalt{ c61 cst(91Ch{ fct;~t \lflol ~ 
"1 ~ fch "ffi.1 a:fh: -qr;ft ~ 5I q I{? ~, 3 "1 ~ 3t JJ kl d I 4 JOi I "1 
a:fh: MR'"If'f;t ~ ~ sl~~~~~ cit ~ WI \ifldl 
~ t -qAt a:fh: m;r in 3iPict ctlq'"JH Sfit:t~l: 15° C 

a:fh: 150° C ~ I 

~ ~ ~cl{ ctt clHql{ 1 4\2{ ~~ m- RCfilf<?ttt 
(i) ~ Cf(1{ -q -qAt q;r f:ilio ctl4t:tl"1 a:fh: 
(ii) ~ Cf(1{ Cfit t1~1{ I 30 

("€~) 15 cm2 ~31lficl cHf11 ~ (ft(T W Cfif, ~ 200° C 1R 
-mit l"f{ ~) 30° c (l[q'"Jtrl C11~ llfu~"1 ~ ~ 'Eil=4ch -q 
(?IIlii \iflol ~ 1 \if4l W Cfl1 mit c:uffi e1~s ~ ~ 
WI \lfldl ~~ ol 'fiq~;ft £641 3i~{UI ~~ "fcif ~ C:U~ 
et~:s cit ~%4r'R WI \ltldl m, ctt ~ 14% ~ 
~ I w ~ :SI~~~I44 RCfilfcll!: I w ql21{ ~ 
3it~Rcti 'ffi'li SIC101t11 cit "'tJI04 "'tf~l!: 1 ~ ~m it 
£&41 3{~{0[ ~1ft RCfilf~l!: I 3 0 

Rkif(9f{Sit1 ttt:Ci4~ S~41Jt chl~Q\ : 
Nu = 0 ·59 (Gr. Pr)0 .25 

~ ~ R fin n~ Wi-~ {9 (1 ::rrr ("f ~: 

(ffq p cP J.l K 
(oc) (kglm3 ) (kJ/kg-K ) (N -s/m 2

) (W/ m-K) 

30 1·165 1·005 18·6 X 10-0 r 0 ·0267 

115 0·910 1·009 22·65 x 1o- 6 0·0331 

200 0 ·746 1·026 26 X 10--6 0 ·0393 
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SECTION B 

5 . Answer any three of the following : 

(a ) Draw a schematic of a pass-out turbine and explain 

its working. Represent the relevant process on 

Enthalpy- Entropy coordinates. 20 

(b ) How is the heat balance of a CI engtne often 

diagrammatically represented by means of the 

following? 

( i ) Pie chart 

(ii) Bar chart 

(iii) Sankey diagram 

(iv) Graph with x-axis as power output in 

percentage and y-axis as total heat input in 

percentage. 

(c) In what way is Velox boiler different from La Mont 

boiler ? Describe the working of the Velox boiler 

with a schematic. 

(d ) What are the components to be considered for 

estimating {i ) cooling load, (ii) heating load for an 

air-conditioning system ? 

How do you calculate heat gain through ducts for 

an air-conditioning system ? 

20 

20 

20 
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&us "&' 

(Cfi) ~ 41{01Cf) ("tlH1- 3ll3G) C:'(~l~=i CfiT ~ ~=il~q: 3TR 
~~ch) Cfli4SfOifctl ~4~1~q: I ~ Sff¢ti41 ~ 

~~~- ~~ltft 3iR@ 1R C::~lf~~ I 20 

("&) m.~. ~~Ff ctr ~ ~z9~ 5114: R~f(1f~o mr 
~ ~ IDU K&l{ "ilffl ~ ? 

(i) ~ T.ITi 
( ii ) csm: w 
(iii) i1'1chl 3if{& 

(iv) m-q) ~ 1R x-3Ta.1 lR 5!R1~1(1 41q'( 3il32g2 

3lk y-318.1 ~ Sfrn~'(1 ¥ 3l&:fl ~"1 32 m- , 20 

(11) CtcliCRi csc14("H, ffi 41~ li414fR ~ ~ S!CfiR M?r 
~ ? ~ ~ q,l flt?l4(11 ~ ~cliCHi ~14ft'( q,l 

(er) ~ qlcllj<fff'i ~ ~ ~ (i ) ~ftd=i cqr'( (~f&PI 

(1):s) , (ii) (114=-i cq'R (~lf2:ll (1):s) f~Cf)l("i~ ~ ~ 

cfiR-cfiR ~ ~2c6i 1R fct•iu{ Cfi{'il i:4tf%q: ? 

~ qldlj~ff"i ~ ~ ~ qtfi5Pt~1 IDU d'i641 51111<1 

20 

(me ~) m ~ qf{q;f(1(1 ~ ~ ? 20 
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6. ( a ) ( i ) Briefly explain 'Evaporative Cooling System' 

which IS generally used for big-capacity 

stationary IC engtnes, with a schematic 

diagram. 

( ii ) List four advantages and disadvantages each 

of a water-cooled system in a CI engine. 20 

(b) Drav,r a schematic of a Benson boiler and explain 

its working principle, pointing out its speciality. 20 

(c) Explain supersaturated flow in steam nozzles with 

the help of skeleton Mollier diagram inserting 

nomenclatures like dry saturated line, Wilson line 

and supersaturated zone. List also the five effects 

of supers aturation in the steam nozzles. 

7. (a ) With the help of schematic and T - s diagrams 

explain a reheating Rankine cycle. State its 

advantages over ordinary Rankine cycle and define 

20 

the reheat factor. 20 

(b ) Draw a schematic diagram of bubbling bed 

fluidized boiler and explain its working. 

(c) The following observations refer to a surface 

condenser : 

Mass flow rate of condensate= 20 k g/min 

Mas s flow rate of cooling water= 800 kg/ min 

M ean temperature of condensation = 35° C 

15 
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s. (q;) (i) ~ ~1fh11 ~ WzR ~.m. ~<;ii;fi -q 
( r; n . , 

~ I '"i 1.-<.t ct : S41'ffi q I &4 -"I Cfi ~ ("1(.1 rt ~ 

(~~cfi{f2q Cf~ll ~) ciT ~ if ~l'ilrtiCSIGG\ 
F.Br fif%o fi'"I~I~Q\ I 

(ii) ~ m.~. ~~rt -q ~-~ftRto (q12{-~(""S) 
~ ~ T.1R ffi'l ~ -:qT{ ~IR4i f~f{9Q\ I 20 

(~) ~;;gr( cqJ4(1{ q;r ~ ~ CSI'11~Q\ ~ ~flcfil f4itf4dl 

CS(olii SQ: ~ ~ r~-s~~ CfiT t~li~I~Q\ 1 20 

(-rr) 'lTtr TI:sT il a:tfo'Ei~CC1 51ql~ ~cl2'1 'llfC14'C a:tf{(9 
ctt fl~l4dl ~ fl~~l~({ I ~ a:tf{€J il fC1M?t 
~ ICiGI cR11 ~ 'UtXfi 'Ei Q CC1 Usn, fq ~ '1 Usn ~ 
a:tR1{iQL(1 $l f<:<(91~~ 1 cqrq TI:sT -q- a:~RieQrta ~ 
~ 51'tilq CJTI f<:1f@~ I 20 

1. (q;) 4l'31'1ta:tos: fq;r ~ T- s a:trb:sil ctt B~l4ol ~ ~ 

9)'1f<ilqrt (;()~lf2ll) {fctirt ~ cit fl'"l~l~({ I ~ 

tfch'1 ~ 1R ~ ~ tit dl~ Q\ ~ 9)'1 fdl q !!o I Cfi 

Cbl ~ ~f'li~ I 20 

(~) cqcqffill ~ <"HRlq>o CSIJ4(1{ q;r ~ 4t'31'11CSIGG\ F.Br 
a:t'11~({ ~ ~fiChl Cfil<fstouct) fl'"l~l~~ I 15 

(TT) f-1141f~ftsh1 ~ ~ t1<1~ e~R5t ~ ~ ~ : 

e~Ro (cti~o:it2) ctt S\Ciq~lrt 51ql~ ~ = 20 kg/min 

~ftct'1 ~ q,1 S::Qq~('1 5{ql~ G{ = 800 kg/min 

e~=-t=-t (Ch~o:it~t=-t) cnr anfi(i ctl4s:h'"l = 35° c 
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T 
(oC) 

Condenser vacuum = 0·95 kg/cm2 

Barometer reading = 1·03 kg/cm2 

Inlet cooling water temperature = 20° C 

Outlet cooling ·water temperature = 30° C 

Temperature ofthe hot well= 29° C 

Calculate: 

(i) Weight of air per unit volume of condenser. 

(ii) Entering condition of steam to the condenser. 

(iii) Vacuum efficiency of the condenser. 

Properties of saturated steam : 

p 
Sp. Vol. Enthalpy Entropy 
(m3/kg) (kJ/kg) (kJ/kg.K) 

(MPa) 
\.' f v 

g hr hg sr sg 

25 

35 0·0056 0·001 25·245 146·56 2565·4 0·5049 8·3543 

(UseR = 0 ·287 kJ/kg.K) 

8. (a) The outdoor summer condition for a Bank for one 

hundred persons is T db = 310 K, and Twb = 300 K 

The required inside conditions are T db= 295 K and 

G> = 60%. The room sensible heat is 4,00,000 kJ/hr. 

The room latent heat is 2,00,000 kJ/hr. Ventilation 

requirement per person is 0·0047 m 3/hr. The 

By-pass factor is 0·15. 
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T 
(oC ) 

35 

'Ei~R~ Rctf(i = 0 ·95 kg/cm2 

~:()4)2:{ :OfSJI = 1·03 kg/cm2 

~ft(i.-:t ~ CfiT 3'1JJI(i (114'"1F1 = 20° C 

~ft<1.-:t ~ q;r RJT(i (114'"11.-:t = 30° c 

~ ~us (~ ~) CfiT (114141.-:t = 29° c 
4Rcnfl'i cQI\liq: : 

(i) ~ CfiT cqT{ '5lfu ¥ e~r~~ 6il4(i'i 

Cii) 'Ei~H~ ll ~~~~ ~ c:u~1 ~ q,l- ~ I 

Ciii) 'Ei~H~ q,l- f:iqff1 ~ 2s 

'EiQC(1 ~ ~ "TT : 

fq ~ II?! 3'114 (1 "i ~ , (( ("<<f I Q\;:c;Ttft 
p (m31kg) (kJ/kg} (kJ/kg.K) 

(MPa) 

vr vg hr hg sr sg 

0·0056 0·001 25·245 146·56 2565·4 0 ·5049 8·3543 

( R = 0·287 kJ/kg.K >izflJI chlf.Jil!:) 

s. (en) 100 ~Rh4">i ~ ~ ~ ~ ~ ~ 1Rtfl ~ ~ il 
G'(l~{ <tf ~ Tdb = 310 K 3ih: Twb = 300 K ~ I 

~ <tf 6iiCI~4Cfi ~~11<{ Tdb = 295 K 3ih: $ = 60% 

~ I ~ q,l e~Q 31641 4,00,000 kJ/hr ~ I ~ 
<tf :r<f £1541 2,00,000 kJ/hr ~ I >fffi ~fu; 
3'11CI~~q; ftCII(i'i 0·0047 m 3/hr ~ I 34'"1JJf ~o1q; 
(~-"Ym thCR{) 0·15 ~ I 
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Evaluate: 

(i) Grand total heat 

(ii} Effective sensible heat factor CESHF) 

(iii) Apparatus dew point 

(iv) Volume flow rate of dehumidified air 

(b) 20m3 of air per minute at 30° C DBT and 60% RH 

is sensibly cooled to 22° C DBT. Take saturation 

pressure of water vapour at 30° C and 22° C 

temperatures to be 0·425 bar and 0·0265 bar 

respectively. 

Find heat removed from air. 

Take atmospheric air pressure pb = 1 bar. 
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RChlf<:1tJ: : 

( i ) fl~!'1 ~ 3>641 

(ii) ~ fi~Q 3>641 ~UICfi ({.~.~·~·) 

(iii) d4Cfi<(OI 3flftiCh (314{2fi ~ 4l~~) 

(iv) 31-=tiS:.~d (:sltijfiis1lf>l~s ) ~ c6t 311~d-=t 
SfcU~ ~ 40 

("&) 30° C DBT 3ih: 60% 31R.~. "tR 20 m3 ~ JfRr 
fii-=t2, 22° C DBT {fC:f) :e~Q('f: ao:sl cnl \itl<fl ~ I 

30° c 3ih: 22° c ~ ~ CfT&r q;r :e(Jfl<:t Gfil s:h'i~l: 
0·425 CijR 3ih: 0·0265 -am: {"flM({ I 

~ ~ ~ ~ 3l641 ~ ch1f'i1({ I 20 

c:crgqu:g~l£1 ~ zysr ph= 1 ~ c4lf'i1tJ: I 
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I C-DTN-J-NFB I 

1 'J.Uffq; , 300 

3ijd~l 

Jlc0CtJ JTR" ~;£t 3lk- 3fiJ;:fl} ;::);ff if urrr t 1 

Jl~;j)· $- 3FR :fflt AlUlA if fft& JfR r:n&e 
BttictJI 3crr!l& 3174d5 J1a~1-ra- if Fcba1 TJTlT ~ 
3fk- ~ AIUIR C5T ~te 3crr!J'<!J 3FR-~fflcp $-
1J?!f f{E5 qx 3iMrl Plur:e ?{?IFf qx fdsa1 JIFfl 

iJJ&e 1 ua~J-q;r rrr Jfffiffio 47&..~11 &i 31fdRm 
3F<l fds ffl AlUlA if fft;@ Tfl! 3FR qx ctsTf 3iCf.i 
;:uJT mi!iiJ 1 
JTR" ti.&al 1 3lk- 5 3/Ftcl/4 -! I &7Cb7 Jl~;j)· if 
# yci)cp 'l!J05 # (Jj1f- #-(J51f l!i15 ~ "grtctJ'< 

fdJ~· ffF1 u~;fj $- 3rt'< cf)FJte 1 
yci)cp JTR" $-~ Piarl 3k5 w::r $- 3R7 11 fbt 
Tfl!-! I 
~ WE' 3fi(jj$ 3{qqf£<1 Jldld 67, m- 3/dd 11FT 
~4 ~ C~R cfJBte 1 31Jd"cnmma ~ 
(Psychrometric chart) ~ ~ rHf $-~ fiMJ=-t 

"!I 
Jffff A!~Jicp 311~'<!1/Uil/5 &ra m t, -a- wae1 
3rl'<-9ffitctJJ qx 31Jc1R!iri Cb~Bte, 'FfCti UJl/5 ~ 
~~I 

Note : English version of the Instructions is printed on 
the front cover of this question paper. 
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