Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V ¢ Examination —- WINTER ¢ 2014

Subject Code: 3351901 Date: 26-11-2014
Subject Name: Thermal Engineering - 11
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.
5. Use following table for Q.3-b
Temperature Enthalpy KJ/Kg Entropy KJ/Kg°K
OC hf hg St SQ
30 323.08 1468.87 1.2037 4.9842
-10 135.37 1433.05 0.5443 5.4770
Q.1 Answer any seven out of ten. 14

1.  Write equation for thermal efficiency in terms of compression ratio with usual

notations for CI and Sl engine.

Define Mean Effective Pressure (MEP) with mathematical equitation.

Give any two Sl unit for Mean Effective Pressure with inter relation.

4. Draw PV and TS diagramme with name of process (Mechanical and
Thermodynamics) for ClI engine.

5. Draw PV and TS diagramme with name of process (Mechanical and
Thermodynamics) for SI engine.

6. Define Refrigerant.

7. Define Ton of refrigeration. Write down relation between TR and KW from
definition.

8. Name any Two hello carbon refrigerant with its chemical formula.

9. State equation of COP for reversed Carnot cycle with usual notations.

10. Name any four expansion device used in VCRS.

w N

Q.2 (a) Draw theoretical and actual valve timing diagramme for four stroke diesel 03

engine.
OR
() Draw theoretical and actual valve timing diagramme for four stroke petrol 03
engine.

(b) Explain reasons for difference in actual and theoretical valve timing 03
diagramme for petrol engine.
OR
(b) Explain reasons for difference in actual and theoretical valve timing 03
diagramme for diesel engine.

(c) List advantage and disadvantage of Liquid Hydrogen as a fuel. 04
OR

(c) List advantage and disadvantage of LPG as a fuel. 04

(d) Draw sketch for CNG supply system at gas station. 04
OR

(d) List and explain various types of Alternative Fuels. 04

Q.3 (&) ACIengine having break power is 25000 Watt, consume fuel 7.0 Kg/hr. Find 07

Indicated Thermal Efficiency, Break Thermal Efficiency, Break Power and
Specific Fuel Consumption based Break Power. The calorific value of fuel is
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22000 KJ/Kg.

OR
Following observations are available during trial of four stroke single cylinder
Sl engine.

Diameter of Cylinder: 300mm Stroke: 500mm
Pressure Ratio: 6 Mean Effective Pressure: 8 bar
Speed: 320 rpm Calorific Value of fuel: 21000 KJ/M3

Fuel consumption rate: 0.5 M3/min. Mechanical Efficiency: 70%
Find (1) Indicated Power (2) Break Power (3) Indicated Thermal Efficiency
(4) Cycle Efficiency (5) Specific Fuel Consumption based Break Power.
An ammonia refrigeration system (based on VCRS) working between
temperature limits of -10°C and 30°C. The vapour is 95% dry at the end of
compression and there is no sub cooling of refrigerant. Using table in
instruction, find Compressor work, Heat rejected by condenser, Refrigerating
effect and COP per Kg of refrigerant.

OR
In a 15 TR Ammonia refrigeration plant, the condensing temperature is 30°C
and evaporating temperature is -10°C. The refrigerant leaving evaporator is
dry and saturated and there is no sub cooling take place in condenser. Find out
COP and power required to drive the system. Use table given in instruction.
Take Cp for Ammonia vapor as 2.8 KJ/Kg°K.

Draw schematic diagramme of VCRS with name of each component.

OR
Explain Reverse Brayton Cycle with PV and TS diagramme.
Draw T-S and P-h chart for standard VCRS with name of thermodynamic and
mechanical process.

OR
For Reverse Brayton cycle, derive equation for cycle COP with usual
notations.
Draw Vapour Absorption Refrigeration System. Explain it with working and
advantage.

Draw Psychometric chart. Indicate all properties on it clearly.

Write down Carriers equation for partial pressure of water vapour in moist air
with name and unit of notation used in equation.

Define (1) Humidity Ratio (2) Absolute Humidity (3) Relative Humidity
Draw Window Air Conditioner with name of all components.

*khkkkkkkhkhkikkk

2/4

07

07

07

03

03

04

04

07

04
04

03
03



U 1

U R

U4 3

sl
gAHIl SlEUBRL Ulcoll ol WL,
Cl ual Sl WAool M2 ANA stAeddl oll YA sV At YRR ol AeeIHi
LWL,
ot 8%sdlal eonl ofl caltvail wal Asf aRAS Yot Al
SLE5 URL Ol ARRAA USRS £6URL HIZoll SI AsH ALl Al Aoll Al
Aol osRUAL
€35 YRAY oll ot (AHslAAMs ua HZollsd) Ut Cl Aol HE PV
WA TS StALUH ERL
€35 YAY oll ot (AHlsAAM s U HZollsd) Ut SI Aeet M2 PV
WA TS StALUH ERL
gl ofl calluall wWul.
2ol Alg 3lalol ol caltuarl AL cavaul Ul TR wal KW dAell Asit
gl
SlE5 Ul A 3C-5l0lol 25|%R02 oll ollH Aoll AMRURLS 6itllRRL WA AL
Aad sielle AAsA HIZ COP of A0 ottt A WA Al
VCRS Hi clURlcll SlEURL AR AaUlodlet (ScusfU oll ol wRUL.

UR geslalal Slad Aeet H2all Auilds wa clrd(ds alcal ateot
SLALUH ERL

ucll
AR geslalol WA WAool HIZell ALiAs WA clizlds clleet 2t
SlALUH ERL
AR geslaloll WA Weol HIZall ALiAS WA clizdlds cleel et
SLAUH ML ¥R oll 51200 LUl

ucll
AR geslallal SlBd Weel HiZall Auilds wal cirdlAs aleat 2atgSBol
SLAUH ML %812 oll 51200 LUl
Yalldl slsgloget oll (Rl d3lZell SlAEL Al NgL2AEL 2.

ucll
LPG oll tcdll dl3ell laAEl wU IRgAEL 2l
Y R2Aet HIZell CNG et ReHoll ausld €13

wcll
W El-oEl ds(AAs UNAQl of (A2 sotlcll Aof cdlet 3.

WS Cl Woal 7.0 Kg/hr ARl ol GUADL 531 25000 Watt 61§ ULClR
Geud 52 B. eladel ol 3AR(3s Acx] 22000 KJ/Kg 8l Al Sasl32s act
galcll, As Add ealdl, As WaR el AYSlS sladRl Uil as War

3/4

¥

03

03

03

03

(0} 1

(0} 1
(0} 1

(0} 1

09



U ¥

us. v

£

£ g

ol AofAulal .

wacll
SR Rs Abld Aldles?  SI WAoot ol 2AA €12t o{lA Yosolotl
UAASA HAA B.

AcAlos? ol catt: 300mm R\S: 500mm
el JRllcAR: 6 URAL AUURSRS EGUQL: 8 bar
45%: 320 rpm 3cAlR(3s Ay 21000 KJ/M?

WAL oll dURpA: 0.5 M3/Kg  M3AsA stleatdl: 70%
GUR oll URRIH Rl (1) So8l32s WaR () Qs UlaR (3) SaS132S
Al ealcl (¥) AASA €&l (U) A5 UlAR ofl wofAulal RAA4ls dadel
CUEEIENOE
VCRS A3 Axleflaul 291220t {2H -10°C el 30°C A sl 52
8. S Aotoll B AUR 95% gl B U Augcllet aUd otell. Yuatl ui
WA 201d oll GUAL 531 1 Kg S0 HIZ SR ab, sedouuiell €2
Al G, g2 WUR Ual UASEAH o1l COP 2.

waUcll
As 15 TR AHloflall 25122t flReH Hi sodatlol dluHlel 30°C ol
AWREOL dAlUHLel -10°C B. saAWReR Hil welR olsndl 24lsRee sl
U ARJre O U Angellot g el YUuoll Hi WA 26 ol GUAL
531 Aue Ale(laul AUR M2 Cp = 2.8 KJ/KG°K A8 AlUSA oll COP, sl
lreH 112 33 ulaR ofl Sl 20wl
VCRS oll ¥¥0ls stauold €131 €35 ol ol oltd AW,

Ul
Ao delot AASA PV A TS Sl2AUM E1Z] AHAL
Auilds VCRs AlAsA MR €35 YA ofl ol (AR siaa@s ua
HB3ollsA) URA TS 2l Ph - stauauH €RL

T
Ao delot AASA HI2 COP of Y2 dRdl.
AUR Ao Wat 83s2let ofl vl ERL Ao sl Axy sl2Ael aLldl,

AlAs1A8s we €131 €35 WUl 2ure ealldl.

£3s 2t oll ol [AE2 A AsH ARt elloll AR ui R’ Wl ol cRjNNG]
WARAA YR Andall Hizej 33l20R of Yot Al

vl cell. (1) gHS1E 29l (R) Aodleje gHlSIEL (3) flAdla
BN EN

ollH @€ cofl (Aedl AR $3l2tetR ofl gl 1L

*khkkkkkkkhkkikkikkk

4/4

09

0V

09

03

03

(0} 1

(0} 1
0V

(0} 1
(0} 1

03

03



