Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2023

Subject Code: 4351903 Date: 06-12-2023
Subject Name: Thermal Engineering-li
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q1 (@ Compare S.Iand C.I Engine. 03
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(b)  List the various Governing system used in I.C. engine and Explain any 04
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(© Draw Valve Timings Diagram of Petrol Engine and discuss the 07
difference between actual and theoretical diagram.
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OR
(©  During a test on a single cylinder four stroke engine following data 07

were obtained:
Compression ratio = 6
Bore diameter = 10 cm
Stroke Length = 12.5 cm
Indicated mean effective pressure=2.6 bar
Dead load on Dynamometer =60 N
Spring Balance Reading =19 N
Effective radius of Flywheel = 40 cm
Fuel Consumption = 1 kg/hr
C.V=42000 kj/kg
Speed = 2000 rpm
Find:

1) Mechanical Efficiency

2) Air Standard Efficiency

3) Brake-specific fuel consumption (BSFC)
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1) Ui[Es siletHdl

2) AR R 1SS SlAetHdl

3) As-[A[21¥ WadBl duRIQl (BSFC)

Define following term:
1) Flash point 2) Pour Point 3) Fire Point

oflqoil A& cALVALRLA $3):
1) $921 Ulge2 2) UlAR UleSe 3) §1UR Ul
Why need of Alternate fuels is arises?
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Compare CNG and LPG as alternative fuels and draw schematic
diagram of CNG Sequential injection system

dsleus o4l dil3 UlAel i AGulwel daedl 520 wa
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List the advantages and disadvantages of Liquid Hydrogen fuels.
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Discuss the merits and demerits of alcohol blended petrol as fuel. ;
WAdRL d35 wiesleld [M8id Ueldatl QL e AslAele] YUl
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Interpret physical significance of octane number and cetane number?
State the remedies for the situation of knocking in Compression
ignition system.
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List Advantages and Disadvantages of Closed cycle gas turbine
system.
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Wil
Illustrate the methods of improving performance of gas turbine and

explain any one of them with sketch.
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In an air standard gas turbine, air enters the compressor at 16°C and at

a pressure of 1.01 bar. There its pressure is increased five times. The
temperature of the air entering the turbine is 810°C and there the air

09

03

o3

04
oY

07

09

03

03
04

07

09

03

03

04

oY

07



Q.3

U3

Q.4
V3.4

Q.4
U4

()
()
(b)

(M)
(©)

(5)

()
()
(b)

(“)
(©)
($)
(@)

)
(b)

(“)

expands to the starting pressure. Find the ratio of turbine work to
compressor work. Find the thermal efficiency of the turbine if it
operates on an ideal Brayton cycle. Take y=1.4 and Cp 1.05 kJ/kg K.
S AR 1SS AU 2 IGAH Sdl 16°C UR el 1.01 WIR W18l
SIURARUL elWd o1 B .U def e 1L Ui AR, abRA M 2419 8.
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ctbefl IR0t QM) %) 204185e1 162l Gleel AUIUSH UR 514 5
E1A dl el Guly eetdl 2l .y= 1.4 el Cp =1.05 k/kg K @l.

Draw T-S Diagram of actual Brayton cycle and state the equation of
isentropic efficiency of compressor.

dldlds Brayton cycle il T-S SIUIAMH £l] Wal SHUURSL
W 19A2N[US slAetHdls] Y51 2 uld).

Differentiate between Open and Closed cycle gas turbine.

BUst W 56415 A1USH AU 204 [Bet A dsldd 5

In a gas turbine plant, air enters the compressor at 15°C and
atmospheric pressure. The pressure ratio is 5. Then high-pressure air
enters the combustion chamber. Where its temperature is increased to
695°C. This hot air then enters the turbine. where it undergoes
adiabatic expansion. Find the thermal efficiency of the turbine and the
power generated for air flowing at the rate of 1 kg/s.

A5 AY 20Ul WleH &dl 15°C Wl dldldRQlell w18l
SHUURML elule Ul B eIl QIR 5 8 .RUR ¢lle G¥
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teldl Wal 1 kg/sell €2 d&dl edl Hie Vel ddl uld 1.

List the advantages of VAR system with sketch.
15l Alel VAR [RieUstl 11l dlel ofetldl

Illustrate the VCR cycle on T-S and H-S Diagram and explain four
processes.

T-S el H-S SIAIAM UR VCR Use] dRlel 53] wa AR U512

UHoCl.
Construct a diagram of cross flow, back flow and uniflow scavenging
and list advantages of MPFI system.

s1A 54l As 56l Wal Y[Asel 3B [¥lell SIUIAM Gfeild] W
MPFI (1ol SIuE1)e] A ¢aild).

OR
List the points to be considered for selecting the refrigerant.

Ao URe sdl HI2 eletHi Adlell He Lol YU ofeild)
Illustrate the effect of subcooling of liquid and superheating of vapour
on the performance of VCR system. Show the process on p-h diagram.

dlAlmR Reusdl SR UR udlslell qus(Eal e dRivedl
JuRel(2atefl MU YH2d). p-h SIAIAM U U5UL Hdld).
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A vapour compression cycle operates between 60 batr and 25 bar

limits.At the end of compression the working fluid is saturated and dry
.there is no under cooling.

Find 1) C.O.P of the cycle 2) flow of liquid is 4 kg/min, find the
capacity of refrigerant.

Pressure | hg hf (kj/kg) | sg sf
Saturation | (bar) (kj/kg) (Kj/kgk) | (Kj/kgk)
Temp(°C)
295 60 208 62 0.703 0.197
261 25 234 -18.4 0.896 | -0.075

AUR SIYet ULASH 60 GIR el 25 tiRe{l HUlel 9 s13 52 D,
ASIAUell vid 51ASIZ] UdLE] AqH e Yvs €l 8. %) Ui 2SR
5ol ol eld dl 1)Alsesl C.oP 2el.2)%] Udlsldl udle 4
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AqM | eodlal | hg hf (ki’kg) | sg st
dluHle | (par) | (kirkg) (ki/kgk) | (kj/kgk)
(°C)
295 60 | 208 62 0.703 | 0.197
261 25 | 234 | -184 | 0896 | -0.075

Define Following terms:

a) Dew point temperature b) Relative Humidity c) Saturated Moist Air

ofleil 210e) A WALRIA $3:

a) L5901 (Gig dlUHlel b) AN &% ¢) AqH Aosaloil edl
Illustrate following processes on Psychrometric chart.

a) Sensible heating and cooling
b) cooling and Dehumidification
c) Heating and humidification
URISIARS AL UR «flAefl Ulsu12d)e] alet 5
a) Axdlwud €l2lal wa 5(da1
HECERENSI N ICEHE
c) €12loL A oy
Classify the Air conditioning and list the benefits of Industrial Air
conditioning.

AR sesllelole] adils1 520 via BIUGLS AR se512AcA1elL

sl 116 YLE] vlailcl
OR
State the Advantages and Disadvantages of Split Air Conditioner.

[Race 2R 5(S2UeARell slUel A AR§1AEL L.
The following readings are taking during test in office cabin:

1)Barometric Pressure:1.01325 bar
2)Wet Bulb Temperature: 28°C
3) Dry Bulb Temperature: 35°C

Then find a)VVapor Pressure b) Specific Humidity c) Relative Humidity

W[5 BG4t 5412 e (HALA oflAetl (S AdHi 414 8
1) QRINA[2S £6d18L: 1.01325 WIR
2) d2 WEu| dlUHlsi: 28°C
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3) SIY WEW dlUMlet: 35°C
uedl Q11 a) “liddsf eIl b) W [55 & ¢) TlAcladl

(c) What is psychometric chart? Draw it and show four air properties lines 4
and label it.
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