Seat No.: Enrolment No.

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

Subject Code: 3331902 Date: 01-05 -2017
Subject Name: Thermodynamics
Time: 02:30 PM TO 05:00 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 only simple calculator is permitted in Mathematics.

English version is authentic.

Q.1 Answer any seven out of ten. €20l SlEUBRL Ulctotl scllol UL,

I

1. Write four examples of irreversible processes.
U 83RRAUA Ulsallell UR GELERWQL AL
2.  Explain cut-off ratio.
2. 52 g A unenaAl.
3. State concept of air standard cycle.
3. UR WSS UBsAHA A wRual.
4. Write four conditions for steady flow.
¥, WSl sl dizell AR ARA AW,
5. Define heat engine and refrigerator.
U gle Aal val glwReell cautvaul .
6.  Define point function and path function.
5. U8 $52ot Aol UL §52etall calvul L.
7. Write equation of COP for heat pump.
9. gl uu He fRAUle Alsel cvl.
8.  Define enthalpy and throttling process.
¢.  Aacdl wa Pedlol VAU cautvaul 1.
9.  Represent isentropic process on P-V and T-S diagram.
¢.  P-Vual T-S SlaUlH UR wusAg\ s ulsau gl
10.  Write statement of Boyle’s law and Charle’s law.
0. ollclall [Aan Ul Ul Rad cvl.
Q.2 (@ Classify system boundaries and give two examples of each type.

YR () RreH clBosilue] colls0l $A wal £50il A GELEQL UL,

OR
(@) Differentiate process and cycle.

(L) YR Al WBSAH cARAell dslald .
(b)  Derive expression of work done during isothermal process.
() vusAad yba et ad st w2 alseL dRdl.

OR
(b)  Explain characteristics of gas constant (R).

() AU AAAN(Se{l clet@ls ARl AHesA.

(c) Explain how SFEE is applied to air compressor.
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AR Sl1Y2ARA SFEE 58 Il O] Ud & d uuesdl.

OR
Explain first law of thermodynamics with help of joule’s experiment.

actall yaoledl arlsigaPsel USAl Rad uHesdl.

1 kg air enters into a nozzle with negligible velocity. Its pressure reduces

from 390 kPa to 195 kPa during the flow from the nozzle and temperature
reduces from 900°C to 720°C during the flow. Find velocity of air at exit.

Take y = 1.4, Cp=1.005 KJ/Kg, Cy=0.72 KJ/Kg, and R = 0.287 kj/kgK

solt BsUl 1 Kg &cll AlscHl YA B. alctatl sAledl dof eollil
3cokPa dl 1cu kPa YUl U2 & Wal dlumlet ¢00°C &l ¥0°C U B.
slcHiell (st adl satoll 35U . A y=1.¥, Cp=1.00U

KJ/Kg, Cv= 0.92 KJ/Kg, ¥al R = 0.2¢ 3 kjlkgK

OR
0.8 kg air is compressed from 1 bar absolute pressure and 15° temperature to
6 bar absolute pressure by isothermally process. Take R= 0.287 KJ/Kg K.
Find 1] work done 2] heat transfer.

0.¢ [5Al gal 1 cR AsA e EUBL U WU cdluHletell § olR
Aol eyl Yol vusenicl VAl sy aa 8. A Qal: 4]
ab sot 2] 8le 2ir%R. R=0.2¢V KIKgK Al

Explain specific heat at constant pressure.
BRAN golld (AL dle AHestAl.

OR
Draw P-V and T-S diagram for...

1] Isothermal process
2] Isochoric process.

LAl uBaA P-V el T-S staaux u: el
1] asaude ulsau

] wsASRs ulsau
Derive Cp - Cy = R with usual notations.
Ad 5sA 3 C,-Cy =R.

OR
Derive equation of work done in polytropic process.

WAl s ylsauni ad ab set Hi2 AHls0l drRdAl,

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

A5 SlAA WeBotHl AUSIUct ABIR U B. RS AGLY Uy A WALl
silotivaltii A 8. AL AlRatoll AR wiss’ el Andl. sal HE2 vy
=.¥ dl

OR
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Draw the dual cycle on P-V and T-S diagram and write the equation of air
standard efficiency of dual cycle.

P-V A T-S SIAUH UR SYA UBSEA EIRL Aol SYA UBSA HIE AR

RIS il Hgo] Yot cdAul.
Classify thermodynamics cycles.
arlstaa@su usse cd(lsd 52

OR
Explain characteristics and applications of carnot cycle.

slolle ABsColl Alel@ls AR Aol GUAN UHS A

Derive general energy equation for first law of thermodynamics.
AlsI8aA@soll udetl @an IR ol Aotes] YA ARl

OR
Derive equation of COP for reversed Carnot cycle for refrigeration purpose.

R41B2UAstoll & M2, S stolle UBSEo] COP HIZe] YA ARl

Deduce the equivalence between Kelvin-plank and clausius statements at
second law of thermodynamics on the basis of diagrammatic representation.

Alstsa@sol oot [Aam e decllot-1etis w sclRaetl (Qtllot

A RAe{l ALAAL 2g(A ER] UM Al

OR
One Carnot engine receives 1200 KJ/min heat energy from the reservoir of
350°C temperature and rejects heat energy to the sink of 25°C temperature.
Find thermal efficiency and work done.

As slolle ABsE 340°C cloll 8le At 1200 Ki/minsll €2

AxciaR Higl ANA & WA RUColl UMl &le Aol ¢l 518 B,

AHA &Ml Aol UAG sl Al

Derive equation for air standard efficiency of otto cycle.

AR ABsA M2 sclloll YHUBlA &l H2ef AHlsR0 dRAl

One gas turbine works on Brayton cycle between 5 bar and 1 bar pressure.
Find air standard efficiency. Take y = 1.4.

s AU 2ul8ol Glelol UBSEH U U 6llR Aol 1 GllR €6l cRA sl

52 8. sclloll eisS il WUl A y=1.%.
Define 1] heat engine 2] heat source 3] refrigerator 4] heat reservoir

cluall AL 1] éle AlRat 2] dle AL 3] w822 ¥] éle

Aaciar.
Prove that entropy is a point function.

A A 5 ¥ ALl A W2 g5t B,

Explain thermodynamic temperature scale.
UH(SIBARS dAlUHI B AHxA..
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