Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -I11* EXAMINATION - SUMMER - 2017

Subject Code: 331902 Date: 08 -05 - 2017
Subject Name: Thermodynamics
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
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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 only simple calculator is permitted in Mathematics.

English version is authentic.

Define following
(1) Enthalpy (2) Internal energy (3) Absolute Temperature (4) Quasi-
static process (5) Entropy (6) Absolute Pressure (7) Heat

o{lAetl UEle{l caltuul
(1) WoAlAUl (2) WicdRs ABd (3) (RNt dltunlet (4) sall-2(2s
QAU (5) AeglUl(6) AUeL golll (7) Gl

Differentiate following

(1)Path function and Point function
(2) Process and Cycle

(3) Open system Closed system

(4) Reversibility Irreversibility

dastad
(1) WA $o50l Wl WSo2 $059lol
(2) WRA™ A UlAsH

(3) BUet YreH A sABs dkeH
(4)ARI0AE) xa IR0 AE

Derive Steady Flow Energy Equation (SFEE) and apply it to steam turbine and
boiler

Rl Al Wotofloy U5 AlRA Wal WIH 20U ol Wl NSAR M2
Aol GuAlaL s

State Kelvin Plank and Clausius Statement of Second Laws of
Thermodynamics and equivalence between them
yrlstalusuetl ollost [Aarell Secllol wis wa sAlRe [Qulet

AWl WA eR (Auilolloll UHdERAA AR 5.

OR
(1) During one non-flow thermodynamic process if 80 KJ heat is supplied to a
system which results in 10 KJ change in Internal energy then find out work
transfer and clearly specify whether this process will be compression or
Expansion?
(2) Define Heat Pump and Refrigerator, give difference of both.

1/3

07

07

07

07

07

07

07

07

07



Q.3

U4, 3

Q.3

U4 3

Q.4
U ¥

Q.4

U ¥

()
U

(b)

(1) As ollol SAl VAU £R Aot 80 KJ GuHL YleMal Ul w1
8 Boll URRUA Aoll Aid3s ABAHL 10 KJ ol 3812 Al B Al stall
Al $%12 A A YBal gottalell B ¥ (QrctRule(l B A ure U
(2) &le WU A glosRere(l caval AW wal dRall dslald W

Derive Equation for work, heat and internal energy for Isothermal Process.
Also draw P-V and T-@ diagram for process.

wSAUHA NAR HER 512, G Wal WicdARS Aotof ol Yo dlRA

Ul P-V WA T-@ Sl2UAULH ELRL

Draw P-V and T-@ diagram for (1) Isobaric Process (2) Adiabatic process (3)
Polytropic Process

P-V U T-@ SLRALH €13 (1) AUN eoll Yl (2) AlSwAdls

ylsa (3) Wellaidls WA

OR
State Boyle’s gas law and Charles gas law and derive Characteristic gas
equation

ASAHA [AAM WA URIA AaAH AVl U alye] ctetdlls s

dlReall

(1) Derive relationship between Cp, Cv and R.

(2) 1-kg air is heated in closed cylinder from 2 bar pressure to 7 bar pressure.
If intial temperature of air is 27° C then find out (1)final temperature of gas(2)
change in internal energy. Take C,=0.72KJ/kg’K

(1) Cp, Cv3lal R clall Aoid dlRal

(2)1 kg &cllal A oitt RAesUL 2 olR &l 7 bar eyl Yell 2RNU
SRCAUHL AUA B, %A sclle] A3lcle] AlUHLet 27°C SlAAl WL (1) Aol
U[AH dtuiet (2) wicdls Alsdoll $812. Cv=0.72KI/kg’K AL

Draw P-V and T-@ diagram for (1) Diesel cycle (2) Dual cycle
P-V A T-@ SLAUAH EIR (1) SIBA ALAUSAH (2) SYUA ALASEH

In one engine running on Auto cycle, if clearance volume is 25 % of stroke
volume then find out thermal efficiency of engine and expansion ratio. Take y
=141

As A2l ALRASA UR SIH 5cll Aoottl scllaod AR RS
Aol 25% Sl Al WAoetoll Gulla sileaidl wal (A0l 9JRtR

Aul.y=1.41 A

OR
Explain Auto cycle with help of P-V and T-@ diagram and derive equation for
thermal efficiency of it

P-V UA T-@ SL2UUH UL AL WASH ARl Aol Aofl Gl g8t

H(2o] Y2 Rl

In one diesel engine, diameter of cylinder is 17 cm and stroke length is 25 cm,
if clearance volume is 450 cm? and assuming fuel is cut off at 6% of stroke,
find out air standard efficiency of engine. Take y = 1.41
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As A WAetoiHl RAS A 17 cm 2\ LS 25 cm A
scllaRod of 5€ 450 cmd 8lal ol Yclof 52-§ WS AL oll 6% UR
Ad B Ax Ullal Aeotoll AR wlesS alcl W y=1.41 A

Draw Mollier diagram for steam and show(1) Throttling Process(2) Isobaric
Process (3) Isothermal Process

aRln Hizell Hlc{lar stauatH €121 el (1)dec{lor WA (2) AU

g0l YIRAY (3) SN AHA WA™ Aell U g2l

Define : (1) Saturation temperature (2) Sensible heat (3) Dryness fraction (4)
Degree of superheat (5) Wet steam (6) Specific volume (7) Triple Point

cqludl AU (1Al dluHlet (2)RAAeatlldd Gw (3)gsis (4)31o0l
As YuAse (5)elloll crin (6)ARe se (7)Euct W2

OR
Explain combined separating and Throttling calorimeter with neat sketch and
explain how dryness fraction is found out using it.

AYsct AU U hecllot 3AHleR a9 wgld A auldl ua
Aoll Hee el cRinal Yrsis dcll A Wua B A AxeAl.

Steam having pressure 8 bar and dryness 0.9 is heated at constant pressure and
converted in to superheated steam having degree of superheat 50 then find out
change in specific enthalpy and change in specific volume of steam during the
process. Take Cp steam =2.1 KJ/KgK

8 Gl £GRL A 0.9 9sis Al cRlal AN EWB ARH
sallHl A B Rl A 50 Slofl As Yulde urnadl Yuldes
ARIAHL 3UARA WA B A A ylsa eauet QR Asaucdl wua
(Al seoll 2512 WL Cp steam =2.1 KIKgK A
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