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Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) - EXAMINATION - Winter-2023

Subject Code: 4331902

Subject Name: Engineering Thermodynamics

Time: 02:30 PM TO 05:00 PM

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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Define: a) Open system b) close system c) isolated system and give
one example of each
uALRId S a) MUl M b) wid [RMeU c)uLedldes

124 A €359 W5 GeleL AUl
Explain Zeroth law of thermodynamics and state its applications.

AHISIUA (L SUAL H1AY SIUEL Y- 1 dell GUALIL %L ld).

Classify system boundaries and give two examples of each

RizeHs{l A1 1s] do{[521 520w 35011 A GeleWA) A 1Y),
OR

Compare the following terms:

a) Point and Path function

b) Intensive and Extensive Property

c)Heat and work

o{|Astl oelofl deell 52U

a) (6ig WA ule s

b) &2 (4d ual W& [ud [Mesd

c) €l va d§

What is Perpetual motion machine of first kind (PPM-1)?Write

various statements of first law of thermodynamic

UH UsIRe] udjd Hlolel Hellel (PPM-1) 9] 82 aH ISl sl

Uy (Aol (afay (ddedl dudl,

prove that internal energy is a point function

AL 5A 3 AidRS Glost s (6ig, 511 D
List the assumptions for the steady flow energy equation and apply
steady flow energy equation for Nozzle and Boiler with sketch.

ReR Ydls Qo AHLSL HIZ HIRQLIRANA] ALE] tatld] wa By

U8 ol W 616 UL Re1R ydls Glowl UMW 61d] 521,
OR

Define: Steady Flow, Flow Work, Flow Process

WAL RId 53 R&IR udls, udls st udle ulsil

Explain Joule's experiment with neat sketch.

Date: 16-01-2024

Total Marks: 70
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In a gas turbine unit, the gas flow through the turbine is 15 kg/s and

the power developed by the turbine, is 12000 kW. The enthalpies of
the gases inlet and outlet are 1260 kJ/kg and 400 kJ/kg respectively,
and the velocity of gases at the inlet and outlet are 50 m/s and 110 m/s
respectively. Calculate (i) The rate at which heat is rejected to the
turbine, and (ii) The area of the inlet pipe given that the specific
volume of gases at the inlet is 0.45 m3/kg.

AU 2uilpet YlAeHi ewlpeiuiel AYsil udle 15 kg/s © e
20i[®el gl (ds(Ad UldR 12000 kW . el vde wA
w1G2qeqil Werla]l wes 1260 ki/kg el 400 kikg 8, e
po1d2 ol WIG2A2 UR dlyulell oL A5t 50 m/s Hal 110 m/s
B.9181d3] 52 (i) ewileetoll M) <1513 stadledl €2 B, WA (i)
o142 UlBUell (A 2.89e182 U s} U155 UHLL 0.45 m3/kg .
Differentiate between Process and cycle.
U5l A Us A dslad 53U

With the help of Kelvin-Planck’s statement explain concept of PMM-2

5[Cdol-\e|o5eil [ esisl Heeol PMM-2 il [A@tldeil Mol
Prove that (COP) 1.p = 1+(COP)r
AllMd A5 (COP) H. P = 1+(COP)R
OR
Give the statement of Avogadro’s and Renault’s law.
AAQULSL e Iedlell SlAELs (Adest WU,

Differentiate between heat pump and refrigerator with sketch and
C.O.P equation.

By Aol C.O.P UHISWL UL Ele YU A (52322 dA dsldd

52U
An inventor claims that his engine takes 130 KJat temperature 270k

and rejects 35 KJ at temperature of 220k and delivers 22 kwh works.
Is his engine is theoretically possible?

WS us eldl 2 5 dsj W [e2et 270k dlUHL 130 KJ G 8 2o
220k dlUHla 35 KJ RBs2 52 8 el 22 kwh 514 52 8. Q] dsj
A (ool Aegifds A AU B?

Write and exp}ain Charles’s law for gas
AY HI UleHedl (AU Uil 2ol AHl
Prove that Cp—Cv=R

Alld sA5cp-cv=R

4 kg of air at atmospheric pressureof 3 bar absolute and temperature
of 45°C is expanded at constant pressure till its volume becomes four
times of initial volume. Find: a) change in internal energy b) change
in enthalpy c) Final volume d) work done

3 W1R (<108 Wl 450C dlUHleloll dlcldQA eIl UR 4 (5L
&dl Add £MI8l UR [daqd Al & 2l Yl dof dleyy UIR(HS
cleyHatl IR Q) o1 L. ALL:
a) AidRs Gt 32812 b) WealelH] 3812 ¢) vildH dleyH d)
st yel

OR
Define: a)Perfect Gas b)Quasic Perfect Gasc)Real Gas
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Illustrate the following process on P-V&T-S Diagram: a)lsothermal
process b) Throttling Process c)lso baric d) Polytropic processes

P-V&T-S SIUIAM U «flAefl UlsUle] d il 5 a)lsothermal
process b) Throttling process c) 1so baric d)Polytropic processes

0.6 liter gas is at 1 bar absolute pressure and temperature of 40°C.Itis
compressed polytropically up to 0.2 liter .If compression process index
is 1.3 then find work done and heat transfer during this process. Take
cv=0.713 KJ/Kg and R=0.287 KJ/Kg

0.6 (2 A 1 G412 UYL LWl WA 40°Cetl dlUHlel UR 8.d0.2
(@22 il uldlolfusel Asud & ) s12lel Ulsdl o554 1.3
S1A dl Wl UlsUl MYl sAML 11dd S wal €l 2leusR
QL. cv=0.713 kj/kg ¥l R= @ll. 0.287 KJ/Kg.

Write the limitations of air standard cycle

AR standard UIUSE HALL 1) Guil
Statement of Carnot theorem and its corollaries.

sleile UNY wa A+l 516024\e] (d et w1
A hot air engine works on Brayton cycle with pressure ratio of 3. if
the temperature before adiabatic compression and expansion are 298
k and 923k. Determine: a)heat supplies b) heat rejected c) work done
per kg of air d) thermal efficiency. Take cp=1.0 kj /kgk and cv=0.715
kj/kgk
AR A [+t B2lel US UR 3 ell eIl YRR A1 51 52 8. %]
A(SARS 5192el Wal [ USdis] dlUHlel 298 k sl 923 k
SlA dl «1s5l 5 a) ARHleAl Yasl b) AR 1513l c) edlsil
(sdlAH €le Sl w1dg sl d) gde slleHdl .cp=1.0
kj/kgkdal cv=0.715 Kj/kgk€il

OR
Classify thermodynamic cycle. state main difference between power
producing and power absorbing cycle.
lsluAMs Uss] doflsL 5. UldR WISYRIL el UldR 2NNS
Ys AR Yu dsldd wsLldl.
Illustrate the following cycle on p-v and t-s diagram and write their
efficiency equation: a) otto cycle b) Diesel Cycle

p-v A t-s SIALALM UR ol Aeil Use] dRlel 5 WA AUl s1Aeiudl
A5 Ul a) w12l ALUSE b) Slrd HlAsY

one of the engine manufacturer company claims that his engine works
between highest temperature of 2400°C and lowest temperature is
400°C.if it produces 2.5 kw power during one hour from 0.2 kg/hr of
fuel and fuel having calorific value of 45000 kj/kg. Is claim possible
or not?

s W [eogel Gaules SUsil 1] 52D 3 dof W [=yet Alell dy 2400°C 24
Alefl oflul diumist 400°c 4R s 52 B. %) A Ws 5415 L(HAUlst 0.2
kg/hr ©UQMI] 2.5 kw UldR Gcusl 52 8 4 45000 kj/kg 56il(ss
YRIRIdd 64l 8. eld] AU B 5 «&l?
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