Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - 111 « EXAMINATION - WINTER 2015

Subject Code: 331902 Date: 11-12-2015
Subject Name: Thermodynamics
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. Each question carry equal marks (14 marks)
5. Use of steam table and Mollier chart is permitted
Q.1 (@) Define system, state type of system and boundaries for following cases
(1) Reciprocating Air compressor (2) Battery (3) Pressure cooker (4) Thermos
flask
s 1 A RreHoll cavall 1l Al o{lAcll (BUHl e AHy cllGogloll YUs(R
AWl (1) RAUBEol AR SLYUR (2) A3 (3) YUR §52 (4) UM
SCURS
(b) Define following
(1) Pressure (2) Temperature (3) Enthalpy (4) Entropy (5) Reversible process
(6) Thermodynamic Cycle (7) Shaft work
ol o{lAcll UElell catvaul
(1) EGRL (2) dAtuMlet (3) Aol (4) AUl (5) Iladlluct NAU
(6) ulslaa@s AaASA (7) wWse d
Q.2 (@) Derive Steady Flow Energy Equation (SFEE) and apply it to steam turbine
and steam boiler
sl A 9L sl Aot w0l AUAA 5 AR Al RENH 20Ul AH%Y FIH
A8cR He AHHAls0L 5
(b)  State both statement of second law of thermodynamics and prove equivalence
between them
o AlstaaPsoll ollost ([AAMoll HR (Aol Al Wal Aol A
ALl ARl 5A
OR
(b) Explain limitations of first law of thermodynamics also Explain in brief Heat
pump, Refrigerator and Heat Engine
ol Alstaa@setl yar Qame(l Halelll aeldl wa (@2 wu
g2 Ual (82 Weel gsHL UM
Q.3 (@) State Boyle’s gas law and Charles gas law and derive Characteristic gas
equation
us. 3 A ollAdsll dlyf Hizell [Rad wal UGl cly] HRell Rad duvl ua

e clells uHlsal Al
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(b)

(¢}
Q3 (a
us.3 A
(b)
(¢}
Q4 (3
usy A
(b)
ol
Q4 (9
usy A
(b)

(1) Derive equation of work during Isothermal process
(2) 2 kg air is compressed from 1 bar absolute pressure and temperature 20°

C. 6 bar absolute pressure by isothermal process. Then find (1) Work done
(2) Heat transfer Take R=0.287 KJ/ kg° K

(1) AHA Y2 H2ef st2ie] Als0 dkal
(2) 2 Kg &l 1 bar ((1R0&t ERL A 20° C dAtUHLtl 6 bar (08t
EGRL YLl AN dAlUM eollalallHl A B dl Al Ylsa g2t

UAA (1) 5L (2) Gl (ARAH2 NN R=0.287 KI/ kg’ K Al

OR

Define Thermodynamic Process and Draw P-V and T-¢ diagram for (1)
Constant Pressure process (2) Constant temparature process (3) Isentropic
Process

Alstald@s ulsalel cauvaal A Aol (1) AHAN ol Ylsal (2)
WAN dluHlet YBaL (3) UWSARAs YBaL P-V Al T-¢ SIAAH

GuR egallal

(1) Derive relationship between Cp, Cv and R.
(2) One kg of gas enclosed in a closed vessel has absolute pressure 4 bar and

temperature 27° C. If it is compressed to pressure of 10 bar absolute, find (1)

final temperature (2) Change in internal energy. Take Cp=1.005 KJ/kg" K &
R=0.297 KJ/kg® K

()Cp, Cv 3ol R A Aol dlRal

(R) 1 kg cllg] B As ol UWAHL ANA © Aof 08l EGRL 4 bar Wal
dlUMlet 27°C B %l Al 10 bar ARU eollyl Yell eattaati wA Al
Al (1) lAH dlumiat (2) Aidls AlEd ol 38R

Cp=1.005 KJ/kg’ K & R=0.297 KJ/kg® K .

With use of P-V and T-¢ diagram explain Otto cycle and derive equation of
thermal efficiency

P-V ol T-¢ SlAUMell GUlol ad A2l AASA cARlal Aol Aol

Gl gatcll of qlsRWL kAl

With help of P-V and T-¢ diagram compare Otto and diesel cycle
on basis of same compression ratio and same heat addition.

P-V ol T-¢ SLALUHel GUAL dd M2 Wal IR UASHA AHLol

SLY e ANA WA UHLet (B2 ASalet ol WWUR AR

OR

With use of P-V and T-¢ diagram explain Brayton cycle and derive equation
of thermal efficiency

P-V ol T-¢ SlAUMell GUAdL dd Galet ALASH cRlAl Wal Aol

Gu{la eatdl of wlsR0L drrRAl

In an engine working on Diesel cycle, compression ratio is 15 and fuel is cut
off at 5% of stroke length find air standard efficiency. Take y =1.4
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Q.5

A v

Q.5

AU

(a)

(b)

(@)

(b)

As ARl B SN ARUSAH GUR SIH §2 B Aol sLY™UA A2 15
Wal B HAARL of 52 WG RS AGllSall 5% CGUR Ad Slal dl dell AR
RlolsS ealdl el . y=1.4 A

Define Two phase system and Triple Point, draw Triple Point diagram for
H20

(& 23U e A dluct WeSoeoll caltuaal AW Wal H0 HIZell

Jud W&o staauH €1

(1) Explain method of measuring dryness fraction of steam using throttling
calorimeter

(2) Find enthalpy of 10 kg steam having pressure of 20 bar and dryness
fraction 0.8

(maleclat 3R gl drioell Yrsis Hiuclell utuld aglal
(2) 10 kg €0 A3l 20 bar EGIRL AUA 0.8 Ysis Ul cRlnall

Aol 0 .

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

AR H2all HUAAR staualH €1 el Al (1) Aecllol ulsau (2)

AUS A2 A5 Yl (3) vusnUdA ylsau

(i) Define (1) Dryness fraction (2) Saturation temperature (3) Degree of
superheat

(i) Determine enthalpy of 5 kg steam having pressure 20 bar and temp. 300°
C temperature take Cp of steam 2.1 KJ/kg K

(i) catvAL AU (1) RO YIS (2) A dluHlat (3) Slofl s
Yur (8

(i) 20 bar €6URL Wal. 300° C llUHlet YRleldl 5kg cRunedl
Aoledl e cAO HZ Cp= 2.1 Kikg K
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