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PART A —(]O % 2 20 Valks)
I. - 7: kDefme the fust law of 1,11ermodynamlcs State 1Ls hmna’rmns

Why is dn ect heatmg Lhermodynamlcaﬂy Wasteful”

1
2

'37 L What is an air standald cycle? V\fhy are such cycles concew@d”
"

L :As far as. m1leage is concemed fom shoke enmnes ale beiie] than the Lno‘ .
~str oke Pngmos Justn"y . .

. How is bmler efﬁmency calculated" “ :

'What is meant by govermng of steam turbmes'? Name any two met‘nod@ of
O ‘,govermng of steam tmbmes s S

“H ow can the 1&"0]’.‘1& d{me dm ring comp1 ession pr ocess ina 1ec1p10cat1ng
,.;.-rcompressor be mlmmised pracm:aﬂy" Mpntmn any two metho&q

o Dﬂﬁne Def f: pomi tempmatme Un&er what condlt mn {he DBT WBT and‘DP’I‘f
; ;are equal C '

- -Sl pt@h Lhe fpmpe: atur G and VGIOULV p}ofﬂeq m fzee convedlon’

) D;‘sim;ru}fsh 'béiiwpén a B}'a’;:}rf"'hd'czi,y_"gha g'.g:éy;bsdjff- SR
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PAVT B — (3 % J\’S = 8(} T\"a) 1”;)

) _f@ |

- row thm heau 18 A p’xth mrlctmn ;
o (n)

: ve}gcm of {30 m/‘s and cnth 1133- Df%OO l-.Jl}r:g The zoq:‘rof he: L,mm B
the gases to Ibc 5|s:r0u‘1dma. e 25 kdlkg. A ssuime for gas RE0285 -
kdl’l‘g K znd Gp=1 D08 kT r Kand the m?d conditionsto be a1 ]00
kP and 27°C. Dh(mmane Lne pcwcr (‘mipui nf tnc lU}bﬂ’?G ;md m» S
dmmeim ofihe mici pmn T : ' SRR ¢ ) '

Rt} )] Show that the COP of a heat pump is- g;mim ﬂmn ﬂw CO}"’ nf 8t
- 1efngmator by umij, B - . R (4)

f'(ii) Two roversible leat. (,ngmet A “and B are ananged in scries, A -

e rejecting heat directly to B Engine A réceives 200 Jad zt a'::“‘-- ‘
" temperature of 420°C fromi a hot souree, “while engine B is. An]
" communication with a cold sink al a tempemimc of ’3°C }’f ‘hc T
work’ output of Ais twice that ofB fmd ' g

: (1) The mte_lmcdaate tempelature between A and 1;, Z

(2) The effmlency of each engine, and |

. ©(3) The heatiejecte& to the cold sink. .~ L (3?)}.} f
SR () Q) D1stmgu1sh between two stloke cyc:le and four ero]«e C}]Cl(’ ongmefs

o V(i‘i) An engme Worlung on Otto cycle has an. air standard cycle efﬁcxenw

T of 56% and rejects 545 kd/kg of air. The pressure and temperat ar e--,.',"“

of air at the- beginning of compxesmon are 0. 1 MPa ana 6(} F -
;espectwely Compute ‘ o :

. 'e,(_]_);,‘ The complessmn 1a1 m of the engme

2y - The- w ozk done per kg of air,

E (3) -4’The p1 essule and tempelatule at the en& of compressmn pnd
o (4) The mammum pressure in the rydp S - (12) :‘.
"6 Compare ST and Cl engines.

o RN
'-f_’(ii')’ With 1he hG]p of - p-V and - T dlagiam show fhai, for the same " 
».’mammum plcssme and mepe] ature ofihe cyc}o and Lhe samc hpaf .

‘ :"r,emci,mn, ; A L

[ 77(11!’ ? I]dnn{ e 77mn :
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i)

X

j(ii) |

f "(i)

i hy mod@rn E)m}m*c use ? gh pii‘*qm? #nd i‘.tzmﬁcratuz'eg? Cgy

{SL(* am ot 2(‘ bay, 56 e is 63 i team m;bmn tn . ()9 Bar,
It then enters & condense sod to.salurated liguid

.

water T‘;e pumyp fecds ?‘;ac.‘: f-“,.;, ; the hoiler.

(1)

s mf ?r**wm the nel work

(2)  If the turbine and the puwmp have o:\rLFO‘\ Bificiencs
_peveentage reduction in the net work and cycle effic jeney.

Or
Ehow that fm’ a Parson’s reaction 1urhm(> the degree of reactinn 18
50% ‘ (4) .
A roaction furbine runs at 300 rpm and its steam consumplion s

15500 ke/h. The pressure of steam at certain pair is 1.9 har; its
dryness 0.93 and power developed by the pair is 3.5 KW. The-
discharging blade tip angle is 20° for both fixed and moving biades
and the axial velocity of flow is 0.72 of the blade velocity. Find the
drum diameter and blade height. Take the lip leakage steam as 8%,
but neglect blade thickness. (12}

Explam the working of a centnfugal compressor and o )mm an
expression for the work done. : .4y,

A two ctage smg]e actmg remproca‘rmg air compressor dravws in air
al a pressure of 1 bar and 17°C and compresses it to a pressure of
60 bar. After compression in' the LP cylinder, the air is cooled at a

 constant pressure of § bar and a temperature of 37°C. The low
- ‘pressure cylinder has a diameter of 150 mm and both the cylinders

have 200 mm stroke. If the law of compression ispVis = C, find the
power of the compressor, Where it runs at 200 me Take R = 0.287

kJ/kgK S ' e _(12)

br )

In a_laboratbry test, a sling psychrometer recorded dry bulb ‘and:wet;

hulb temperatures as 30°C and 25°C respectively. Calculate -

(1) Y éj?(;lllf pressure

9y Specific humidity. . - Ay
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