Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING —~ SEMESTER- 11l EXAMINATION —Summer- 2019

Subject Code: 3331902 Date: 15-05-2019
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.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Ql Answer any seven out of ten. £aHigl SISURL Aldl syl Sl
Define thermodynamics system and state its important types.
AL A5 M5 24 <l arval vl ddl Heedl UL srRuAl.
Write the statement of Boyle’s law and Charle’s law.
DAL [AAH 2 A1l [uH quil

Differentiate between heat and work.

1z 2 a5 9291 dslad oreldl.

Define path and cycle terms used in thermodynamics.
AHLS A A [HSUHL AULAL ULZL Bie AA5E Qozldl A1val iUl
State zeroth law of thermodynamics.

AHLSASGA (M5, AL AL Al [Aan drvl,

Define term entropy and state its unit in S.1. system.

viezi] g0l vl 2 dedl 2124185 Hlz2H Hi visH quil.
Represent isothermal process on P-v and T-s diagram.
UL A0 WA P-v 2Ad T-s SIAIAMH Guz 2aldl.

Define intensive property and give its examples.

el UUZTHL arvaL vl del Bels2ell sreudl,

Define pressure and give its unit in SI system.

oA lBLdl vl 241l dell ST [RAz2Hul visH Qv

Define heat pump and refrigeration.

dl2 urY 1 25lorRa1e. Al vl 24Ul
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State the types of boundaries in thermodynamics system and give example of
each type.

ARG AR5, Alweu el UGBl U5 srBUAL 24 £25 Us1RAL GELSRBL AL,

OR
Explain with figure how the SFEE is applied to heat exchanger.

12 isyAoyz SFEE 54l <ld @19, ud 9 d 2us(d 12 a1l
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(b)  Prove that internal energy is a point function.

1/3

14

03

03

03
03

03



Q.3
U2, 3

(*4)

(b)
(*1)
(©)
()

(©)
()
(d)

()

(d)

()

(24)

(@)
(+4)
(b)
(1)

(b)
(*1)
(©
()

(©)

(5)
(d)

AUllo1d 5205 2idLls alsd i UIS2 552 9.

OR
State the limitations of first law of thermodynamics.

AU A (A5 AL UAH, [AAHAL HAl2L alvil,
Drive the expression of work done during isentropic process.
S0 UlsAL el ad A5s Wiz YHls0 Al

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

oyl WAL AHLASA 5L UAH, (A4 A1l

3 kg of gas enclosed in a closed vessel has absolute pressure 2 bar and
temperature 27°C. If it is compressed up to 5 bar pressure, find (i) Final
temperature and (ii) change in internal energy. Take Cp= 1.005 Kj/kg K and
R=10.297 Kj/kg K.

25 6, AHBHL oA 3 [5el Sl AUl £01BL 2 612 Diel dlUHld 27 °C 9. oxl
A 5 612 2ol YAl 2gRd 211 dl 2lEl (i) 2ilau drumi (i) 2taRs alsani
sizd. Cp=1.005 Kj/kg K »id  R=0.297 Kj/kg K. 4l al.

OR
5 kg air enters into a nozzle with negligible velocity. Its pressure reduces from
392.4 KPa to 196.4 KPa during the flow from the nozzle and temperature
reduces from 950°C to 760°C during the flow. Find velocity of air at exit. Take
v = 1.4, Cp =1.005 Kj/kg, Cv=0.72 Kj/kg, and R = 0.287 Kj/kg K.

5 kg ©al 42l 991 A1, AUBAHE UAA 9. dlotd Higl Ualg eHae A< eota
392.4 KPa el 196.4 KPa 6y2q 42 ¢ 2id dluHld 950°C %l 760°C 4l =2 9.
Al oLz Alsndl galdl »ildy 991 Al y = 1.4, C, = 1.005 Kj/kg, Cv= 0.72 Kj/kg,
24 R =0.287 Kj/kg K di.

Explain specific heat at constant volume and specific heat at constant pressure.
21240 52 (AR €12 2id 210 coupl [Alar dle dxmal.

OR
Prove that Cp- Cv=R.
Alloid 5215 Cp- Cy=R.
Explain Gay Lussac law with figure.
-4 s [Aau 2As(d U2 AHMdl.

OR

Drive the characteristics equation for an ideal gas.
2129 Ay Hied dlapils aHlszer Aled 5.
Explain characteristics and applications of carnot cycle.

sl12 U5l ala[Bisdizl 244 GUAIRLL U1MAl.
OR

Draw the Otto cycle on P-V and T-S diagram and explain its processes.

P-V 2l T-S IALAM Y2 2121 AOSE 2i2l 21 ddl wEAz dHmal.

For an engine working on Otto cycle, pressure at the starting of compression
process is 1 bar and at the end of compression process is 12 bar. Taking y = 1.4
find the compression ratio and thermal efficiency.
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2121 HASE BUR AAAL el < U5 £0UEL 1 bar el 5102 AL 2id 2oL 12
bar £9. y = 1.4 4, 513U LRI 2 GhlA &L AL,

OR
Compression ratio and expansion ratio for one diesel cycle are 15 and 7.5
respectively. Taking y = 1.4, find cut off ratio and air standard efficiency.

~ ~

2 dra AAsedl UsiA ARUTR 15 2tel (42420 BT 7.5 €9 dl dedl 52 2lls
UL DA A2 2213 8AL WML y = 1.4 dL.

Explain Kelvin Plank statement of second law of thermodynamics with neat
sketch.

AL A [M5 ol [ Wiz sedld wais [Aa1 29269 sugla-dl Heeadl uumdl,

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

23lorRl &d HI2, A s1diz A1sdd COP HIZ Ut d1zdl.
Derive general energy equation for first law of thermodynamics.
AHLADA[M5U USAL [AH HI2 syRE 2142 Y2 dIRAL

OR
Differentiate between power producing cycle and power absorbing cycle.

B, Geueed, 52l AULASA Biel G ALURAL U158 9423, Al d5lad, syUdl.
Derive the equation of air standard efficiency for the diesel cycle.
oAd UAsE HIZ IR 22188 28dL HIZ < Yot dIRdl.

Define (i) heat engine (ii) heat source (iii) heat sink (iv) heat reservoir.
el sl (i) €lz2 vleowd (i) <le A Gii) €lz Ries (iv) €lz dadiaz.
Explain thermodynamics equilibrium.

ARLADA(H5U UHAHA AHMAL

Compare reversibility and irreversibility.

A2l v SlARAAZ] A0l

Differentiate between Otto cycle and Diesel cycle.

V2L APA5E i Elpd AHA5E 4228AL dslad syrLdl.
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