Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- IV EXAMINATION —Summer- 2019

Subject Code: 3341902 Date: 13-05-2019
Subject Name: THERMAL ENGINEERING-I
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. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. e2HiZl s1HUBL Ald<l syALoL 2L

1.  Define degree of superheat and dryness fraction.
1o Sl vty uR (62 2 g z5ue-l v suul,
2. Give importance of mollier chart.

2. HIUAA2 A2 Heed 2L

3. State primary requirement of a boiler.

3. ollddz-dl woHEl e3[4 sxeual.

4.  State the location of steam stop valve and fusible plug.
¥, 22IH 220U Aled 2 2[R0 Ll 22l sy,

5. State the four applications of nozzles.

U, dlobEdeAl AR GUARLL o7 RIAL

6.  State the function of condenser.

T 53U S sy RUAL

7. Define free air delivered and clearance volume.
9. gluiz el 24 [sar Ayl vl 24,

8.  State four advantage of multistage compression.
<. u[e2w2oy SIFILAAL AR 5112l o7 BLLAL

9.  Define convection & thermal conduction.

. 595904 YA 20Q 5859l AlvAL 2L

10.  List four uses of thermal insulators.
0. ARE HRAA2AAL AR GUARIAL H1EL oA,

Q.2 (@  What is throttling process? Draw it on P-V, T-S and H-S diagram.

usA. 2 (@) Aldlb 2124 42 de P-V, T-S 214 H-S SLPUAH U2 214l
OR
(@ Whatis ‘Two phase system’? Give at least two examples.
(20) ol 52 uoudl 212Q 4?7 dedl USRI AL 6L BELSREL LU
(b)  Draw neat sketch of throttling calorimeters and explain the method of finding
dryness fraction by it.
(o) dlzdlan saiRlMeAAl 2a2e9 245(d 21K dedl gladA 5522 WALl <ld 21mal.
OR
(b)  Find enthalpy, entropy and volume of 10 kg steam at 10 bar and 0.90 dryness
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10 6U12 vt 0.0 gl F5UAU] 10 [setiun 22lu-l wiane], vizidl s diem 03
ML

Difference between boiler mountings and accessories. 04

BUSER HIBZU 2 BIAUL 20U 422 d5ldd L. o¥
OR

Draw a neat sketch of “Babcock and Wilcox Boiler” and label its 04

components. Also show flue gas path and water path.

0101515 21 [Aasia olldaR-(l 29269 2A15(d 21Z] A<l |l egldl, GURid s434 W oY
2 YLl Wi otdldl,

Difference between impulse and reaction turbines. 04
HHUEH Vil J2is8Ued 200165 429, d5laAd, 24U, o¥
OR

State the necessity of compounding the steam turbine. Write three methods of 04
compounding.

22l 22 Hi SUBLL Heed orpIAlS UG- steL <ldL dv. o¥

Comparison between jet and surface condenser. 03

6%2 Vil U5U 5342 429, UHe(L 53, 03
OR

State the factor influencing cooling tower performance. 03

5elal 219241 USHU U 2142 5241 U[Re101 sxRUAlL 03

State purpose of compressors. 03

SIFIURAL G421l SrRUAL 03
OR

Explain the working of single stage reciprocating compressor with neat 03

sketch.

29269 wi1ga w1 [Had 220y RdlUIsZ01L sUUR4 513 dHmAl. 03

A single stage reciprocating compressor compresses air 1 bar to 7 bar. 04
Clearance volume is 2130 cm®/sec. Expansion and compression follow PV?*3

= C. If the volumetric efficiency of the compressor is 85% then calculate the
stroke volume/sec.

25 [ore z2oy RIUISZoL SUAR 4 olR 4l @ ol YHl sal sl 52 9. sl Al oy
2130 AM3 /A58 9. IEUIUA i 51HUAA PVES = C Yorod 214, 9. 671 51U

-

UAHZS 28l CUY% S dl 2215 AUSLH/ASS WAL

OR
Derive the expression for volumetric efficiency of a single stage reciprocating 04
compressor

[Riora 226y 22dluisZlol shuzd dleiles cadl Hi2 Al dlral, o¥

State advantage of use of inter cooling in multi stage compressor. 04

Hlezz2ey s1¥UUMI 22 5ellotdl GUALoLAL S14EL AU, o¥
OR

Internal surface of wall is at 900° C temperature wall is 60 cm thick | m 04
length and 1.5 m width. Thermal conductivity of wall is 0.40 watt /M-K. Find
thermal resistance and heat transfer rate of wall. Temperature of outside
surface of wall is 200°.
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(Bl vieadl 454 900° C diuidawoil vid o Am ML, 4 [M22 dotls) 214 1.1
[H22 usionsd 914 9. laid-dl 4id 5352102l 0.0 aiz/[M22-5(cad w1 olsiz-l
U5 dluHld 2000 C GlA dl elaidedl aid azix 21 €lz 2izsr 22 il

State and explain various mode of heat transfer.
$l2 2ixglL 6yel 6yel HIL QUL Bl AHMAL
OR
Explain concept of black body in brief.
6&s olléldl SU12 2511 UHMAl.
Define absorptivity, reflectivity and emissive power.
voyiftedl2], sasil(42] w14 SMAla wiaz-l cuval suul,
OR
Define heat exchange and give classification with brief introduction of each.
1z vlaoyzedl vl 200 24 2251 Z5Hi URAA 114 (15200 21

The following observation are available from testing of boiler:

Feed water temperature =20°C
Average pressure of the boiler =10 bar
Dryness of steam = 0.85

Coal used =250 kg/hr
Steam generated = 2500 kg/hr.

Calorific value of fuel = 28,000 KJ/Kg.
Calculate 1. Equivalent evaporation 2. Boiler efficiency 3. Boiler power.

w5 olldazeAL wlael e[ -l Hilsdl Guaoy .

§l8 dAlzz dlumld = 20°C

OO, U219 24l = 10 bar

22lu gladu = 0.85

sla@dl Al = 250 kg/hr

QA0 G 245 = 2500 kg/hr.

Fal sallls dey = 28,000 KJI/Kg.

g4 1. S59462 HAURUA 2, oUDAA £8ldL 3.6UHA UIdR.

Explain Stefan-Boltzman law and write its equation indicating unit of each
symbol.

22l 51-0le2nHA Al ARMAL 2 225 [RUecelill pisH eldl AHl5200 dv,
Difference between reciprocating and rotary compressor.
LAnisEl0L 244 2022 513UUR 422 dslAd iU

Explain maintenance of boiler.

BUSE, HO2H UHMAL

Dry and saturated stem at 12 bar pressure enters the nozzle. The pressure is
reduced to 1.5bar. If the expansion is frictionless adiabatic then find out the
final velocity.

Al 2ig2 g1 e A24228 221 12 6112 2ol UAL 52 89 Biel 26481 LU 612 Yl

82 €9, oYl BlsAULA AR A1 AEUGH25 I dL 2ildH A8 2.
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