Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4351903 Date: 18-11-2025
Subject Name: Thermal Engineering-11
Time: 10:30 AM TO 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. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (@) Define following terms: 03
(@) Cylinder bore (b) Stroke length  (c) Clearance volume
ustl () llAedl Lol cAuALRId 52 03
(a) Ril6=5R 612 (b) 215 dUlLe (c) (54U U
(b)  State the function of following components of Internal Combustion (I.C.) engine. 04
(a) Connecting rod (b) Crank shaft (c) Piston ring (d) Valves
©)  WidRS 5142l (1.C.) A [setell 1 Aell G190e] 51 1. oY

(a) 5[5 S (b) 35 2182 (c) [Ueel (331 (d) dled

(c)  Listthe lubrication system of I.C. engine and explain mist lubrication system and splash lubrication 07
system.

(5) 1.C Aleaetoll yeaduel RieUsAl Y€l Woild]l ol (e (o3 RIRH 2o 242l 09
)(61521e1 (M YU,

OR
(c)  Explain construction and working of fuel pump and fuel injector with neat sketch. 07
(5) AW wIS[d A e YU W RYAE 9o 5229 Wit sIH el 51 ). 09
Q.2 (a) State the advantages and disadvantages of alcohol fuel. 03
Usl2 (W) wlesleld HuRlell sluel wa AUl FUIdl. 03

(b)  Define the following terms relates to liquid fuel (a) Flash point (b) Fire point (c) Pour point (d) 04
Freezing point
(@)  udlel HadBla @dldl «flAell Auelal AuALRd 52 (a) 420 U2 (b) SIA Ul () UR oY%
Uldee (d) §la8laL Uleee.
(c) During a test on a single cylinder two stroke engine following data where obtained: 07
Cylinder diameter = 18 cm
Piston stroke = 24 cm
Engine speed = 340 RPM
Break torque = 390 N.m
Indicated mean effective pressure = 500 kPa
Fuel consumption = 7.8 kg/hr
Calorific value of fuel = 42700 kJ/kg
Calculate: (a) Mechanical efficiency (b) Indicated thermal efficiency (c) Brake thermal efficiency.

OR

Q.2 (a) State the advantages and disadvantages of liquid hydrogen fuel. 03
ust2 () UdlEl e1osluel HuBlell sILL wa AL WLl 03
(b)  List the composition of fuels and explain briefly about any two of them. 04

©)  Hulell desleil Alel telld) o dHiell s18ul A (Al gsHi AHdl oY

(c) Draw Valve Timings Diagram of four stroke diesel engine and discuss the difference between 07
actual and theoretical valve timing diagram.
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Name the three main parts of a gas turbine system and also list the name of methods of increasing
the capacity of a gas turbine system.

AU 2wl®el [ARRMedl AR Hud Nl o1 UL WA AY 26ileel Mol eHdl dyRdl
Yol Useg(dudlell ollMefl 1 usl quil |

Explain various sequential processes of Brayton cycle with the help of P-V and T-S diagram.

P-V 34l T-S SIAIAMeAl Heeell Gl Alosaql ([dlay sms wlsuizdl quedl.

A gas turbine power plant operates on ideal Brayton cycle. An atmospheric air enters into the
compressor at 26 °C and pressure of 1 bar. Its pressure increased up to six times of its original
pressure in this compressor. Its temperature at turbine inlet is 830 °C and it is expanded to its
original pressure 1 bar. If the perfect intercooling is done between compressions of two stages,
then find out thermal efficiency and work ratio by assuming y = 1.4 and Cp = 1.005 kJ/kgK for air.
Ay 2uipet UldR \lee 16l Al Alssd UR 51U 5 8. dldidR{ld sdl sHAUMI 26 °C
el 1 6ReL £M1QLUR UARl 8. dof e41QL WL SLNAMI dell YO £618L 5l €9 21Q) il a1y
&d. 2Wl®el Be1d2 U de] dlUHlel 830 °C & A A dell YOl 181 1 WIR Yl ASAUIS Ul
8. %) A duissiell SR 92 JYRL UFS2 Be225(621 s 19, dl sdl HIZ y= 1.4
el Cp = 1.005 ki/kgK HIR1A ey siatHdl 44 51 Rl 2ildl.
OR
List the advantages of a closed cycle gas turbine system.

SEIRS ULOSE Y 204{9el (H2Hell sluelilefl ALE] tlotid).

Explain the combustion chagnber of a gas turbine with neat sketch.
29 WLS[A A18 AU 2 [Betell 51642101 A1 AH2d).

A gas turbine power plant working on a Bryton cycle with maximum and minimum temperature
of the cycle are 1100 K and 295 K respectively. Pressure ratio of cycle is 5 and isentropic efficiency
of compressor and turbine are 88% and 92% respectively. If fuel oil of calorific value 46500 kJ/kg
is being consumed at a rate of 10 ton/hr then find out thermal efficiency and developing power.
Glloeel ARASE UR 51H 53] A 2w [®el UldR Wi 3 el UIO5Ee1l HEtH A dgfriH
UM st Aef 5N 1100 K 4ol 205 K 8. A1856el] £64181 RNt 5 B A S1DAR el 26 (Dot
WIBA2[Us slAeiHdl s 88% A 92% 8. %) 363155 HeU 46500 ki/kg o H1A1dLl
{196 10 2o1/561511 £3 dUd 1A d U sleiHdl 4 3AEL U UldR 204,

What is the refrigeration effect? Write the definition of Unit Ton of Refrigeration.

U532t 352 9 B2 UAe%2Ustell Y[e1 2eiofl vl qudl.

Explain the Reversed Brayton Cycle with P-V and T-S diagram and also derive the formula of
Coefficient of Performance (COP) of the same cycle.
RS @let UUSHA P-V WA T-S SIUIAM AL AH=Ad) 1 d o Ulesdsil S\EsIRIR
215 usiie (COP)o Yot Ul And).
Interpret the effects of Superheating of suction vapor and Change in condenser pressure on the
operation and performance of the VVapor Compression Cycle with T-S and P-h diagram.
AUR 52t A 1ASEstL BIUAt Wl USTHRY UR YUEL[2IL vil5 USRAeL AR10N61L A o342
LW LRIHT 351201l WU} we[tleel T-S el P-h SIALAIH UL 53,

OR
Define refrigerant and write two examples of primary and secondary refrigerant.
A% AR 2] 1A UIBHT] e Ase1ST Ag%eeell o GeleRA dudl.
List various expansion devices used for Vapor Compression Refrigeration System (VCRS) and
write short note on Capillary tube used in refrigerator.
quR s11lel 5%321st (RieM (VCRS) HI2 GUANAHI Adldl [cay W syuiet [Salps{l ulel
Woild] e Asw2Mi dupdl SUal 2ot U 25l «ile qull.
An ammonia refrigeration cycle operates between temperature of -10 °C and 30 °C- Ammonia is in
dry and saturated condition at the end of compression and no under cooling of liquid ammonia at
the end of condensation. Show this system on T-S and P-h diagram and find the COP of the cycle.
Use the table below for the properties of ammonia.

Temperature Enthalpy kJ/kg Entropy kJ/kg.K
°C ht htg St Sq
30 323.08 1145.80 1.2037 4.9842
-10 135.37 1297.68 0.5443 5.4770

Briefly explain Hydrotreating, Aromatic Saturation, and Hydrocracking in 3-4 lines each.

&1091212191, WAN (25 ARl Wl e18S155121a 3-4 121U &M qM2dl.
Derive the formula of Specific humidity and Relative humidity.

A Ris5 gHls12l wa 1acla gHlsl2le Yot Aadl.
Plot the following processes on Psychrometric chart.
(a) Adiabatic cooling process

(b) Latent heating and latent cooling process

(c) Constant relative humidification process

(d) Sensible heating
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URSIARS ULE UR «{lAsfl Ulsale] dilet 53,
(a) X[SULA(2s g(da1 ulsul
(b) Q2o €231 wal Qo2 5(do1 ulsul
(c) slée RAl2d gHlslsldale ulsul
(d) Al &lf2a
OR
State the advantages and disadvantages of using natural gas as fuel in I.C. engine.
1.C A[e2el Hi AdQl dlF gedl AUell GUALIL salletl SlALL Wal AR§IUEL BRI,
Explain the working of Window Air Conditioner with neat sketch.
(Ae5) 2 5(S2eiRedl SIM1R] 2289 w15[d 418 quexdl.
Find the Partial vapor pressure, Relative humidity and Dew point temperature for the following
reading obtained while taking a test in a room. Use steam table.
(a) Room temperature = 26 °C
(b) Specific humidity = 12 g/kg air.
{1RSIH| 222 Adl dwid Addl «{lAstl didet HIR ylellug Qu YRR, a2l gHlslel w4 §
Ulge2 AR Ll M 20d <1l GuYldL 57
(a) 3He] dlUHlet = 26 °C
(b) W Rilss gHlSI@l = 12 g/kg edl.
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