Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEM — IV « EXAMINATION - SUMMER - 2018

Subject Code:3341902 Date:30-04-2018
Subject Name: THERMAL ENGINEERING-I
Time: 10.30 AM to 01.00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assaumptions 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,
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Q.1 Answer any seven out of ten. €2HIl SIEURL AUlctoll elled L
Define: (i) Wet steam (ii) Superheated steam

ceqiuell Ul 1) ellell aRim 2) Udrd dgn

Enlist types of calorimeter to find dryness fraction of steam.

gresls Aaatal M2 scldlle? ol yust? ol ael weudl.

State function and location: (i} Fusible plug (ii) Safety valve

2ot Aal st weuel 1) LR ol 2) Ak e

What is draft system?

sise Rled Aed g2

R I N SR

Define critical pressure ratio in context of steam nozzle.

RIH ol ol eel 1l BRsA Yar 2l ol cantvan wuul

.
6.  Enlist source of air leakage in condenser.
5.  so302R HL AR 3% oll Bld ofl el 2l
7. State any four technical terms used in air compressor.
9. AR sLUU HL AURLAL S8 el LR 2slse 21l el
&. Mention four industrial usage of compressed air.
C.  ELoL Y5l gell oll AR WulBls Gualoll el
9. Define overall heat transfer coefficient.
¢. o Ud dle glers: ouls ofl cauva .
10.  Differentiate between Black body and Gray body.
0. A5 6llSl el 3 6llSl A ol dstelct .

Q.2 (a) Draw and explain working of bucket calorimeter.

.2 ) ode 33l HleR wusld €14l el

OR
(a) Draw Mollier chart and show isentropic and throttling process on it.

) HdlaR w’ €3 dx s Asels ual Ylelclol ulBa ealdl.
(by  Draw neat and labeled diagram of Lancashire boiler.

o) dbus e ol aur@AEast Al ol 2usld €l
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OR
Draw neat and labeled diagram of Packaged boiler.

Usors ollSAR ofl suHAZaot uld ol 2usld €12l
What is boiler mountings and accessories? Also give the list of it.
Wlfer HBRoL wal AAUR Aed g7 Aol adl auul.

OR
Differentiate between fire tube and water tube boiler.

slalR 2ol dal dleR gyol dlSER oll dstetel .
Determine amount of heat is required to produce 7 kg of steam at pressure of
6 bar and temperature of 250°C. take Cps 2.1 kikgK

7kg ClRLOL 6 LR oll EWLBL Aol 250 % cdluHlel Geua scll %3l

Guul ol o2l ofl oaLctdl 530 Cps 2.1 kikgK dl.

OR
Find amount of heat required to produce 1 kg steam at pressure 12 bar and
0.85 dryness fraction from 25 °C feed water. Take Cp of water 4.2 kl/kg K.

kg AARLOL 12 OUR oll EWLRL al 0.85 Ysis alell 25°C cuou $ls dle
el olotal 12 GuuL oll oeall ol oLl sl well «ll Cp 4.2 kikg K
el

Compare jet condenser with surface condenser.

B2 5013022 ol UFU 5013022 ofl geoll 52U

OR
Draw neat and labeled diagram of a condensing unit of steam power plant.

WU waR wloe ol sot3RI0L Y[Re ofl sunElEast udld ol 2usld
el

Why compounding is necessary in steam turbine?
Wl 2ulSol Ul 5WBSloL 2l {2 ¢33l B2

OR
Differentiate between Impulse and Reaction turbine.

S1URL Aol R2salot 20leSel oll dstald 2l

Show isentropic and real steam expansion through nozzle on p-v, T-S and h-s
diagram.

Al ML Ucdl W ol SUNAESs ol aiellds (Al A p-v, T-S

ol h-s StaaUH u ealdl.

OR
Derive an equation for outlet velocity of steam through nozzle by applying
steady flow energy equation.

R sell Al 85Aalel oll Guallol 531 ollxet Hi ol 2Bede
AR{E Y2t el

Differentiate between natural draft cooling tower and mechanical draft
cooling tower.

U §lge wal MElAse sise sldol elar ol dsted wdl.
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OR
State the purpose of cooling tower and explain any one of them with
sketch.

sl elar ol w3lRaud waud, sl As 2usld ue wnenal,

Explain concept of black body in brief.
ods olLSl (ARl ol &5 Hi Axaal.
OR

With neat sketch explain in brief the working of Vane type compressor

U WA dot 28U SLYUR g5 Hi Amanl,

A single stage reciprocating air compressor draw air 2 m?of air /min and is
compressed from 1bar to 5 bar according to the law pV'?= C. Calculate the
indicated power of the compressor.

Rbold R ARAULSEoL A2 LYY 2 miscll/min Belde HL A B. d

1oR dl 5 ok YUl pv'2=C Yol 5194 53 B. ol €[ &ld wWaR

all el

OR
Derive expression of volumetric efficiency of a single stage reciprocating air
COIMpressor.

Rt 2 RRUSEL AR sLYUReA RS edldl of Y dlRel

The following observations are available boiler trail:
(i) Pressure of steam produced at 12 bar. (ii) dryness fraction of steam 0.9

(iii) Feed water temperature 27°C (iv) Steam generation rate 130 kg/hr.

(v) Calorific value of coal 28000 kl/kg (vi) 1100 kg Coal used(vii) specific
heat of water 4.167 kJ
Find 1. Equivalent evaporation 2. Thermal efficiency of boiler.

AlBER ol glac e alet o{lA oll Uaclsel Hell 8. (1)Eud Udl
ClRLOL o} EOURL 12 GUR (2) Ysis 0.9 (3) gls dleR of dlunlet 27°C
(4) dRAA Beur Ul oll €2 130 kg/SELS (5) sl ol 3335 Aey
28000 kJ/kg (6) SlAAL oll cu2 1100 kg (7) Wl o <{l.Gwu
4.167 kI /kg <l ,

(1) aHsal swfletctat (2) slSeR ofl sl eatdl 2l

Classify the Air Compressor.
AR SLYUR of colsat 53l

Define (i) Absorptivity (ii) Reflectivity (iii} transmittivity (iv) emissivity
celull AUl (1) AR QL (2) RsABR[@QZ (3) @Sl (4)
A RS

Mention equation of Fourier’s Law, Newton’s Law and Stefan - Boltzman’s
Law
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(8)
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SRR oll A, ocf2et oll [lan, Aol Wl get-ollcg it ol Flan 03

orRLLell.

Internal surface of wall is at 900°C and outside surface temperature is 200°C. 03
wall thickness 60 cm , cross sectional area 1.5 m? thermal conductivity of
wall is 0 .4 W/mK. Find heat transfer rate of wall.

glatet oll 2ie2 ol Aulél 900°C sl wlelR ol uwél 200°C A B. €leucdd 03
ofl as1e 60 AHL. & ol USBE of Aotsel 1.5 m? ol elaud ol G
&Sl 0.4 W/mK 82l dl €latet Hiell Gl @lana o0l £2 sl

LR R EEL L L0
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