Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER —III* 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:

1.  Attempt all questions.

2.  Make Suitable assumptions wherever necessary.

3.  Figures to the right indicate full marks.

4.,  Use of programmable & Communication aids are strictly prohibited.

3. Use of only simple calculator is permitted in Mathematics.

6.  English version is authentic.

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

val 1 3l ollAell wele(l canvall 200
(1) Wotllcl l (2) WicdRs ABd (3) FUat diunlst (2) scufl-2Rs

Ulda (5) Aegldl(s) A2UaL eulal (7) Gut

(b) Differentiate following
{1)Path function and Point function
(2) Process and Cycle
(3) Open system Closed system
{4) Reversibility frreversibility
ol dsleld 4l
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Q.2 (a} Derive Steady Flow Energy Equation (SFEE) and apply it to steam turbine and
boiler

us. 2 A RS sl Aotoflo] ulsWL el wal WM 20UleSol el AR L2

dell Guallol 53

(b) State Kelvin Plank and Clausius Statement of Second Laws of
Thermodynamics and equivalence between them

o UHlstallusuell ollon Ranell secdlst wis wel scllRasl Qs

cull. 2 ol [Qeusllell Angealdl Al s

OR
(b) (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.
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(1) A5 ollot sl YAU et 80 KJ Gl Yredal vituaunl 2ud
8 Roil URRUA Aol Uiddls Al 10 KJ oll 32512 wa & dl stlell
Al 52512 alltll wel ylBal cotell D ¥ [Qactruiell & A 2ure el
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Derive Equation for work, heat and internal energy for Isothermal Process.
Also draw P-V and T-@ diagram for process.
wSA U YAA 12 s3], Gl wal WidRs Aotofl oll YA el

el P-V wel T-@ SLAUH €131

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

P-V el T-@ StauoUH €1_L (1) Aue eotel yBau (2) ABaudéls

ylSau (3) Wellglls YA

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

slScioll Pl wa AR Fad dull wal e cdlaells ulswe

dlRdl

(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, Cv ¥lel R cAsll Holt dlrcl

(2)1 kg &cltal s ol REesUL 2 oliR Ul 7 bar €01l ¥l 213U
sclMl w1 B, %\ scllo] AZLcle] diumiot 27°C slatddl 2l (1) ayell
[AH dlunlat (2) Widds aBdal 3812, C,=0.72K¥/kg’K cl.

Draw P-V and T-@ diagram for (1) Diesel cycle (2) Dual cycle
P-V el T-@ staaH €131 (1) Slel URUSA (2) SYUA ULRASE

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
=1.41

A5 Al2l ARASA UR 51 5cll WAootMi scllao dlefu 1S
dleRjHetl 25% &la dl Aoetoll Gulla stleaicl ual Qe 3JR0TR

alltll. y = 1.41 el

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

P-V 3ol T-@ StUoUH AL 2l wasE el ual defl Gulla eatdl

H2o] YA cllRell.

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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A5 SlHd AepolHl RAesel A 17 cm 2215 collsS 25 cm sl
sc{lalRor of S€ 450 cm? 8lal Wl HJAq] 52-ll W5 AULS oll 6% UR
a8 du Wil vlegetsll B2 Wlos§ eatcdl AUl y=1.41 el

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

aRn Hizell Hlelar stenad €131 aal (1)alleclor YA (2) wun

gollel WAA (3) S adet WA dett UR gl

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

cltudl UL (1)L dluHiet (2)ddestelle Gw (3)grsis (4)81all
wls YuAde (5)ellell arum (6)QAR se (7)dluct W2

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

Aysel AuEoL el Placllor JelldlleR e2e gl WA aglal el
doll vee ol cumell gesis el dd wa & A unendl

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

R GllR EGULGL sl 0.9 Ysis UAddl aRnsl AUA 6l 2RU
scUlHl 2 B Rl A 50 Slofl s YuAde wnadl yuAdes
cRLOHL 3UldRd awa & dl 2 yEa eauet (AR Acaicdl usl
QR seqll 3512 2. Cp steam =2.1 KI/KgK @l
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