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1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.
6. Permit Student to use steam table and mollier chart.
Marks
Q.1 | (a) | Define 1) Dryness fraction of steam 2) Wet steam 3) Sensible heat 03
USL1 | () | AALRIA 521 1) dLAsll psis 2) ¢lefl dRio 3) desiile ARH] | 03
(b) | Represent steam generation at constant pressure on T-S diagram. 04
(04) | T-S SIAIAIH UR WYL 64181 UR dRIUL %eiRlelo] 1AW 531, oY
(c) | Find enthalpy, entropy and volume for following steam. (1) 10 kg steam | 07
of 0.85 dryness fraction and 12 bar pressure. (2). 3 kg steam at 12 bar
pressure and 300° ¢ temperature. Take Cp = 2.1 KJ/Kg°K
(5) | «llAedl a1 U2 Weellad], eIl e dlRjH 204l 09
9) 90 (56 dR101 3al 92 G2 &GI8l 0.85 YBSLS R) 3 (54l AUl A4
R WIR €M 18l Wal 300° A dluHleldlufl. Cp = 2.1 KJ/KgoK YR
OR
(c) | With the help of Mollier chart calculate change in enthalpy and change | 07
in entropy of steam at 10 bar absolute pressure and 0.8 dryness fraction
to super-heated with 250°% temperature at 10 bar constant pressure
(5) | HlGUR Ules] Heeell Wellaf] W W2 IHi 325124(1 2] 521, | 09
10 W 1Re1l WuAIRYR €611l A 0.8 Ybsisdluil ARl gl 1{yu
e8] 2500¢ dlUMLlel Yl AM AL 2419 B,
Q.2 | (a) | Draw the schematic diagram of steam power plant. 03
A o
M2 () |2 iz wieeol B0Gs AW 15(d elRL. 3
(b) | Differentiate between boiler mountings and accessories and list them. 04
(@) | 1SER HIG[22L Wl ANAUI 2 A2 dslad 5 el AHal YRlele, | oy
52,
(c) | The following particulars are available from boiler trail. 07
1. Pressure of the steam produced = 12 bar
2. Condition of steam at stop valve = 0.9 dry
3. Feed water temperature = 27° C




4. Steam generated = 1100kg/hr

5. Calorific value of coal = 28,000kJ/kg

6. Coal used =130 kg/hr

Specific heat of water = 4.167 kJ

Calculate: (1) equivalent evaporation kg/kg of coal at 100° C (2) Boiler
efficiency (3) Boiler power

g

(5)

o[ Qo] (A1) W8GR 2auiell Guaey &,

1. Gallled dRlUie] e18l = 12 WR

2. R\ dled U g1l (Reifd = 0.9 vsis

3. §1S ULQfle] dluMlel = 27° A

4. 410 Gallest = 1100kg/hr

5. 5ld Lo} 5431(55 Y& = 28,000k kg

6. AUpAd slaAl = 130 (SAL/541S

7. u1{lell (afo1y a4 = 4.167 kI

AL 5 (1) AHS& Wi Hdel kg/kg SlEA] 1000 C UR (2)
o156 slleHAL (3) Wl 2l5d

09

OR

Q.2

()

State function and location of the following with reference to boiler.
1) Steam stop value
2) Fusible plug.
3) economizer

03

W32

()

W S6Rell AEHH oflAello] S1A W G132t LI
1) 14 R\ dleg

2) 845l

3) ©5llHIBNR

o3

(b)

List fluidized bed furnace boilers and draw the schematic diagram of
AFBC Boiler.

04

(“)

5405102 AS sy Wl6Es(] ULEL tatld] 1) AFBC W+l
B (25 3uls(d el

oY

(©)

The following data is available during boiler trail:
1. coal use=500 kg/hr

Mass of dry flue gas = 22.5 kg/kg of coal.

Calorific value of coal = 31,000 kJ/kg.

Flue gas temperature = 310°C

Cyp of flue gas = 1.008 kJ/kg k.

Cyp of steam = 1.89kJ/kg k.

Boiler room temperature = 18° C.

Feed water temperature = 79° C.

Dry saturated steam generated = 4700kg/hr.
10. Steam pressure = 12 bar
11. Atmospheric pressure = 1 bar

Prepare the heat balance sheet/kg of coal burnt.

©CoNoORWN

07




(5)

WlEER 2d e HAUlel o{lAe] 321 Gudoy &
1. 5ldlell GUAL = 500 [SAL/SELS

2. SIU 59 o] doel=22.5 (sA/(56) slG)
3. s\ldls 5431 (55 Y& = 31,000 kJ/kg.

4. 54 A dluHlel = 310°C

5. §9 s Cp = 1.008 ki/kg k.

6. lele] Cp = 1.89kJ/kg k.

7. W8GR s dluHlel = 18° .

8. 515 Ulfle] dluniet = 79°2.

9. 28 UdH 1A Bdulest €= 4700kg/hr.
10. A1 €01l = 12 WIR

1. dld iR el = 1 WIR

Wil 2Ad| Sl lefl Sle Adey 2fle/(56) dUR 5.

Q.3

(@)

State the function of steam nozzle, fixed blade and moving blades in a
steam turbine system.

03

U3

()

WU 2w (8ol [UReHHI M cllnd, (5525 6AS el H(ddl uASe]
13 QlLd).

03

(b)

Differentiate between natural and mechanical draft cooling Tower.

04

(“)

sedl WA UiA5 S1se 5621 21aR 9 dslad qull.

oY

(©)

Observation recorded are as under.
(1) Temperature of cooling water entering condenser is 29° C.
(2) Temperature of cooling water coming out of condenser is 37°C.
(3) The vacuum in a condenser is 705 mm Hg.
(4) Atmospheric pressure is 760 mm Hg.

Find condenser efficiency.

07

(5)

sl 1A WAl seil o1 Yo 8.

(1) Se3a44 1 YdRldl 63 ULfle] dlunle 29° A.

(2) se5eRU e «{lsndl 63 UlSlle] dlumle 39°C 8.
(3) 5e54M 1L ASYH 705 mm Hg B.

(4) dld1dREA £6418l 760 mm Hg 8.

5o30UR slAeiHdl Q0.

09

OR

Q.3

()

Define steam turbine, condense and cooling tower.

03

V3.3

)

WIH 2w [8el, o302 el §[G0L 21dR L uALRId 53

o3

(b)

Discuss the effects of air leakage in a condense

04

(“)

$3eH | &cllotl (E3%ei] WAl AL 53,

oY

(©)

State the necessity of compounding and its typed and describe any one
method of compounding

07

(5)

SWIG[S1e{] AR5 gLl Wl dell UsIR dull. LG [5a1s{]
S16URL W5 U [de] dBlet 52,

09

Q.4

(@)

Difference between impulse and reaction turbine.

03

V3.4

()

BUEY ol 52Ut 20418l AR dSleldl L),

o3

(b)

Why clearance is necessary in reciprocating compressor & explain the
effect of clearance in a compressor with the help of P-V diagram.

04

(W)

RS2 SINUHL (564U QUL HIR w3 & wal P-V
SIAAMHEA] Heeoll SVUML [SAUUeA] 1R YHow1dl.

oY

(©)

For a single acting compressor having its bore and stroke are 150 mm
and 200mm respectively. Air enters the compressor at 1 bar pressure and

07




20° C temperature. Air is compressed to 6 bar according to th law PV*3
PV13 = C. the compressor is rotating at 110 R.P.M. calculate the
indicated power to run the compressor and mass of air compressed/min.
take R = 287 J/kgK. assume no clearance.

(5) | W12 A 215 tRlddl [Ride w1 (581 SUUR UL MefsH 150 mm | 09
Al 200mm 8. 1 WIRell eM1Ql 3el 20° A dIUHLA Scll SIIAM
elwd 1 Q. PV'3= C WofAIR &dlal 6 WIR Yl ASRId s
(d 8. SIIA 110 RP.M UR 82 8. SLUR Udlddl HI2 ©S152S
Uld el s/ M(et2 sdlstl Hidell aRldT] 51 R = 287 J/kgK
dl. 516 [seeY IR otel.
OR
Q.4 | (a) | Classify cooling towers and mention why they are used. 03
usl4 | () | (601 2ldte] dols 5] 24a dell GUALIL AL HI2 &l B dsil 03
Gedu 53U
(b) | Explain the working of axial flow compressor with neat sketch. 04
(@) | we{ld vdle slReAl s1H1R] 4as By U1 qHdl. oY
(c) | A single stage reciprocating compressor air 1 bar (abs) to 7 bar (abs). | 07
Clearance volume is 2130 cm®/sec. Expansion and compression follow
PV13 =C. if the volumetric efficiency of the compressor is 85% then
calculate the stroke volume/sec.
(5) | Ridte 2o TAULEETL S1AUR 2 1 WIR (abs) &l WIR (ab). 09
[seU2e4 &M 2130 cm3/sec 8. [ARdRL wa S\l PV13=C <
e B, o) S1NUReA] Al RS siAeiHdl 85% Sl dl )5
dlegH/A5e5¢] QA3 52,
Q.5 | (a) | Explain the need of multistage compression state its advantages. 03
USL5 | () | Hlee-22% s112lelel e RaLd detl slel ¥ llc. 03
(b) | Define conduction, convection, thermal conductivity and emissivity. 04
(Od) | del, Adsel, UHe dlssdl el Geuseisl culul 5. oY
(c) | Classify heat exchanger, describe any one types of heat exchanger with | 07
sketch.
(5) | Sle N5 A2 2[5 52, WY UL SISULL AS USIRe1L Sl 09
W 52 o2029] ARt 53,
OR
Q.5 | (a) | State application of compressed air. 03
Ha> | (D iidas satetl Gualol gui. o3
(b) | Explain LMTD and write Equation of logarithmic mean Temperature. 04
(W) | LMTD AH%1d] 2ol AgaLRLS 43121 d UM lels] A5 dul. oY
(c) | Internal surface of wall is at 900° temp. wall is 60 cm. thick, 1 m. length | 07
and 1.5 m width. Thermal conductivity of wall is 0.4 watt/m-k. Find
thermal resistance and heat transfer rate of wall. Temperature of outside
surface of wall is 200°C.
(5) | (ealdefl WidRs AuLd] 900° diunlel 8. [edld 60 A.HL. s, 1 4L | 09

duile el 1.5 {122 uslale. (edidsfl add diesdl 0.4 watt/m-k
8. [edldail aUd UdsIR A €le 2l g 22 2Ll [edidail
W& Reil qulllef diunlel 200°C 8.




