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Note: 7. Answer any Fll4.#gfid| questions, selecrirrymfu

Wl'l n#fudH-q fnm onah ttatt f,*fuatleast TWO qffiffinsfrom each part. ffi
2. (Jse of therry.gdjmimic data handbook is pbrmitted.
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L a. Draw P-V and T-S diagra i a Diesel cycle. pslivE.An sxpression for air-standard

efficiency in terms of compl-gd,sfrn ratio and cut offr4iofl (10 Marks)

b. The compression ratioffian air-standald Q116+q5#e is 10. At the beginning of the

compression stroke, ffir$ssure is 0.1 MPa andkftTemperature is 15'C. The heat transfer
'@.?

to the air per cyclg"ispffiO kJ/kg of air. Determi#e *
(D Maximump.-r"9&ue and temperature in $6qld
(ii) The ttrermltjgiiiency n*W\u,, r uv Luvrlic*_]k"frrvrvuvJ l*..*'
(ili) rhe $te ctive pressure. 

tr
(il) rne Tml.4', ctive pressure. 

. ff 
(10 Marks)

2 a. With tffislt of a neat sketch, exffiffi the exhaust gas ar-r4$rsis using Orsat apparatus.
.5; " ffi," *wgry (10 Marks)

b. tr,tethaili'1CfL) is burned with ffispheric air. The g+allsis of the proS[ucts on a dry basis is

COr= 1gy ; =,Qir 2.37% ; CO {ffi3e/o , Nz:#&l$/o
Calculate : i) Air-fuel:ffit-+h'' ii) PercentJherirdical air iii) 9odbustion equation.**r 

* i'r-*.. "' (10 Marks)
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3 a. With the help of.*fuuitable graph, 66ffaif 'Willan's lin@trhod' of determining friction

power in I.C.6pgfrtes. ,*e*ry (10 Marks)

b. The air flow*to4 4 cylinder, 4 st&ffi oil engine is rnpaiured by means of a 5 cm diameterb. The air flow*tor% 4 cylinder, 4 st@g oil engine is nwa$ured by means of a 5 cm diameter
orifice t*ayrib a coefficient offi*charge of 0.6. DW a test on the engine the following
data 

"wBi&ecorded 
: Bore{h,ry,lb cm; stroke$'*2 cm; speed = 1200 rpm ; brake

torquo _= 120 Nm ; fue(pop$tfmption = 5 k8/h ; calorific values of fuel : 42000 kJ/kg ;
i

pre$sure drop across o#fiff 4.6 cm of w,Effig; ambient temperature and pressure are 17oC

I bar respectivclyp(fficulate : (i) nmk! thermal efficiency (ii) Brake mean effective

ffiressure 
(iii) U';lffirta efficiency. 

d 
r*''u (10 Marks)

:h"omLtock diagranud;M T-S diagranl explain simple steam power plant that

operates o.rkthBfl,ankine cycle. , . .T u (10 Marks)

b. In a Ranklh€.:cycle, steam leav*es-the boiler and enters the turbine at 4 MPa and 400"C. The

condenserpressure is 10@. "

(i) Determine the cyclg=ffiTEncy
(ii) If the plant has to pffice 500 MW of power, determine mass flow rate of water in kg/h.

& (10 Marks)

{M';
dp I of2



5a.

b.
pressure leaving the cOmpresSor is lffiry lhe maxlmum IeUIpqJarurE ru Luv vrwrw re

u00"C. Determine-' 1;ti-.;;;*..Ap&#Lperature at each poinf"S,lh_t-,tl:9-9^Ii:
ttOO"C. Determine: (i) Pressure an&einrperature at eacn porr*jm rls uyurs \'^/ ^^l:

compressor work, t*Uil. work" U,,#*U cycle gffr-t-".r.y (lirl,. $ an ideal regenerator ts

---;;^.^*$h* }g +io","ol efficiencv o*ttiib.'cvcle. (10 Marks),o-pr.rrot work, t*Ul* work $.'ffih cycle 9ff'-t-"."y (iit). rf a:

introduced into the *t., determihq$re thermal efficiency,of;the cycle'
*\tu (.m,L., r'wvJvrv,*'_ffi* -_ -##

6 a. obtain an expression for offim intermediate pressure in"case of a2 stage reciprocating

compressor;i.il;;Ar6-i",r-t$ri;. Ail oerivl #"*.*-it.ttion for minimum *o[1ffirtl;
same. d.q*ry" d :'"'

b. A 2 stage air comprefuy.rreceives 0.238 *'lr of &iffif 100 kPa ,,nd27.l,C and discharges it at

,AAA ,-Do ;;,"i;;d.P- r", tr.," comoression b t.:S. Determine : (i) the minimum power
1000 kPa. The vqfo.,q6f , ry',h: compressf,on s 1.3).. Ueternilne : (r, me Ilururuuur P,wwr

necessary for c4ryfusion (ii) the power ffi,COryryss.ion 
to the same pressure for one stage

,"rpi..ilrfL 
"mtry 

Maximum temperai4ffi Uotfr 19 and (ii). (iv) the heat removed in

intercoo

a. With &e Tfittp of block clngratffi an(l r-P-h di in the vapour compresslon
Wittf fte%elp of block diagfagWffi and P-h olagra.Ery.gxpraut Luv v<tPuur wv'rvrvsurvr^

;;fri-Til;til;:y;L. write an 4*ry.3sion for c.o.r.-*ffis of entha$ies at *'::"":"::3::
rvurSvrsuv " ^--- ---- -*"",l 

,.].il*,:? 
* .;," (10 Marks)

b. An ammonia ice plant operqte! between a conQpnlqs temperatu* 9fi3-5':9:nd as evaporator

temperatur. otlis'C, ##du.., 10 tonsof kbb$r duY fr:T Yttt ^'"9::l:.1llij;j.l;temperature of - lsocn ffiSAu..t 10 tonsof ffiffir day from watffi 30oC to ice at - 5"C'

Assuming simple vapor4&ompressron t.^Affido1 .Vt!., us1fig enty.lab.t3s of properties of

ammonia, deternliner' ii1 Cupucity of'TpgTYefrigeiation e,m (ii) Mass .flow 
rate of

;;;t;;; (-u{ffigompressor pogg.ii#uaiabaiic effi,#rev = 0'8s and mechanical

efficiencv = Q.95""(iv) T'heoreticui-qOn (v) Actual C'O'f' Assume CpN : 4'1868 kJ/kgK'

a;;;. f ilr4 firo, i<. Lut.n heat ffiion at 6oC = S"{,16lne' (10 Marks)

d' difrt . '"' ;i&
g" S 

*@," r& "u.&... * dq&. *. T
a. A miXt&flof dry air and wffiapour I at a te$dpfue of 2loC under a total pressure of

9E.ffi O16*, of Hg)Sqhd dew po.int tempprature is 15oC. Find : (i) Partial pressure of

wa(er vapour iO1r.qtiiffi;;iaty'1iii;ffificaumiditv (rv) Enthalpv of air per kg of

.6ffi; 6ispJf,. uofuffi of air per tgsffi;uir. Do not use psvchrometric chart'

ffiTr,. air handtin#ffift;r.n air congitt*"iil phnt supplb: l_r"lr1{1s00,T13t :.t-11,1"1Iitre air handlingffi*tbf an air con$itioning plant suppltes a total or 4)uu m /mrn ur urv au

*6rtr.o,,pgir.l*}Bdmass 20% !+sfuuit at +b"c DBt and 27"C wBT and 80% recirculated

"i ^, 
zs;itmT and s0% RS-&,The air leaves the cooling coil at l3oC saturated state'

Cuf.*fut. ti&olal cooling load und .oorn heat gain' (10 Marks)
ry
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