Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (OLD) - EXAMINATION -Winter-2024

Subject Code: 3361907 Date: 29-11-2024
Subject Name: Thermal Systems And Energy Efficiency
Time: 02:30 PM TO 05:30 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
6. Standard data sheet (given with GTU syllabus) is allowed in examination.
Q.1  Answer any seven out of ten. eHiell S1EUBL AUldell Lo QB 14
1 Write any 02 primary energy sources.
sluRl & yielms Gosd Aldlstl ol 14 dul.
2 What are the principles on which steam traps work? List any two.
WU 2U sul A5 (M[R1Ud UR s1H 52 82 516Ul & ).
3 Write names of heat exchangers around you in daily life.
dAHRLA[FEL AAHT AHIZ]L MIMUIA B LdL [S2 W &A%l l ot 1H Q).
4 Write requirements of good furnace.
U131 e1gledl Rl quil
5  Write basic types of loads for refrigeration system.
e300l [RHeAl A HNeld dlSell USIR Gud).
6  Why steam traps are used in boilers?
WlOE™M | WU 24 2L I dURY 8?
7 Why we need renewable energy sources? Explain in short.
53| Geusl 531 ASIY Adl Golell Bldsil weRAULd 2l B2 gsHi YHd).
8  Whatis LMTD? Explain.
LMTD 2124 2j? AHdl.
9  Write any two major losses of air compressor system.
AR SRR [ARHUI Al S1EURL A Yud cyYyell USIR QU
10 List any two advantages by maximizing energy efficiency.
Goylofl HedH sieidl Hadie]l ddl A sluel osQlld).
Q.2 A Compare inverted bucket type steam trap with mechanical type. 3
SoddS W32 216U WIH 2Ua (M3 (e15e 22 1H 2U A1) AWMt Yel dud.
OR

A Explain working of thermostatic steam traps with neat sketch.

U (25 WIH 2U 2189 w1s(dl A1) Aol
B What major losses in boiler system? List any 3 with equations. 3

WO/ YU sUL USIREL Y B2 S1ESURL ARl 4+ 5L du{l quend).
OR
B  Write any 2 methods to reduce losses in boilers and explain any one.

WleeRUI dl Y WYL s7lell 516U A Ugg[dell oM quil wa S1URL 15
(A Rl Aquedl.
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Using given data of furnace heat balance sheet draw sankey diagram using suitable scale 4
considering gross fuel input as 100 % --- (i) useful output 44 % (ii) flue gas loss 38% (iii)
wall loss 12% (iv) cooling loss 10% (v) stored heat 6 %.

WG] (Qarda w1eR 63| 35 A1 Hglell GMIL Addet Hiell As] SIUIAM IR
HOdRlell Y2 300 % . (1) GUAULL AHLG2YR2 ¥¥% () SEUNU dld 3¢% (3) £ldld
Y 1% (¥) §[C2L Y 0% (U) UiASld GWL £%.
OR

Induction furnace having capacity of 5 TPH and specific energy consumption of 620
kwWh/ ton. Yield of induction furnace is 60%. Casting is heat treated up by oil fired
furnace after primary heating in induction furnace. For heat treatment in oil fired furnace,
60 kgs of oil is used per ton of material. Find energy usage for one ton of production.
GCV of oil is 10,000 kCal / kg and 1 kwWh = 860 kCal.

go552lel iglefl 312l 5 TPH o JWRI(E5 Gl WUd 620 kWh/tonne. 51GoS]
siR2AA] dles 60% B. L dlle sIREAA wlpdel wlddl ¢glui ele leds
WU IHi 1A B % w1 €l ledsaui WS 261 HI2 60 kgs of oil =1l AURALA 5 8. 1 21

lsse HI2 ed §6 Gostell duR el 20lH). w186 HI2 GCV 10,000 kCal / kg 34l 1 kWh
= 860 kCal.
Enlist sensible and latent heat loads for refrigeration and air conditioning system. 4
As%R2Ue1 2 AR S[S2(wAd1 [ReHell [aAldy Al=Yne wa Ao (S S dudl.

OR
Explain flywheel effect in reference to air-conditioning system with any real life
example.
AR 552101 (RieMstl AeHHI se1d csld AR A%l Bels 516 25 Gelel
Y] yuetdl.

List steps to conserve or save energy in boiler piping system. 3
ol&96R Ule (UL RieHMi Gost i ldd Ll UL eudl.
OR
Enlist three equations for loss by moisture in boilers with all notations in place.
WM A gL Al AQL Y H2atl Yol 112Ut A8l qud).
Explain steps to be taken to improve energy efficiency in heat exchangers? 3
(2 W e1AeyU i o3l WU Lctet] UL(&1] A1),
OR
What is free air delivery for air compressor system? Explain.
AR SIURAMI 51 AR (S(|al @) B2 uHxdl.
Find boiler efficiency for given data of a boiler running on oil using indirect method. 4
* Oil having ultimate analysis data: C : 84 %, H2:12%, S:3 %, 02:1%
* GCV of fuel = 10200 kCal/kg
* Pressure of steam = 7 kg/cm?(g)-saturated
» Enthalpy of steam = 660 kCal/kg
* Feed water temperature = 60 °C
* Oxygen% in dry flue gas = 7%
* CO2 % in dry flue gas = 11%
» Temperature of dry flue gas (Tf) =220 °C
» Temperature of ambient (Ta) =27 °C
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Aol Ulddl oo HI «llAeil 32l HIR tlleded] slleeidl ulel deil 2N,
« 18960l W21 et 1YY UReil, C: 84.0 %, Hp:12.0%,S:3.0%, O,:1.0%

- Wodelefl Gev = 10200 kCal/kg
« dR 0] €018l = 7Tkg/cm?(g)-dqH
. dR1U1el] Ao @q] =660 kCal/kg

. 515 dleRef dluHlel =60 °C
o £8ol UING oYM ) [54%ete] UHILL = 7%

o £&ol UINE dIYBHi COp o UHIRL  =11%
. £8ol UINE dIy2lls dlUHlet (T)  =220°C
« dldleRWle} dIUH et (T,) =27°C
OR
A boiler running on biomass having fuel ultimate analysis is as below. (weight % of the
fuel)
COMPONENT | ANALYSIS %
Carbon 45
Hydrogen 6
Nitrogen 0.5
Oxygen 46.5
Sulfur 0.5
Ash 15

CO2in dry flue gas is13%. Assume combustion is produced by dry mass only. Find with
100 kgs of dry fuel 1. Theoretical air required 2. Theoretical CO; in the dry flue gases
(combustion gases)- 3. Required quantity of excess air required.

WIHIME] Ylddl 0S5 6lodR HI2 W2 Wellgyu{ldetl Sl «ilA Yasot B,

(weight % of the fuel)

COMPONENT | ANALYSIS %
Carbon 45
Hydrogen 6
Nitrogen 0.5
Oxygen 46.5
Sulfur 0.5
Ash 1.5

CO, £&a1 UG AUHI 13% 8. Y51 UMl uAd 6ol 1IR] 100 [SEl HAdQL HIR2
1. elu32]54 ealed] aeel] 2. ¢lAN25E CO, - £.&e UIRE AYHI 3. {uld] dullsdl
&d el seel] QU\d).

One furnace is charged by open door. If door is 700 mm x 700 mm in length and
height and wall thickness of furnace is 400 mm, Temperature of furnace is
1260°C, find radiation losses by furnace opening in an hour. Find equivalent oil
consumption for this loss. GCV of oil is 10000 kCal/kg. Black body radiation
1260 °C= 30 kCal/cm?/hr, emissivity of wall 0.82, radiation factor of wall opening
0.7.

s MgIHI veal eraluiel]l 215 ALK s w419 B. £241%) 700 mm x 700 mm
ol 8. Mglefl (edld «{l 21SI® 400 mm dell dlUHlel 1260 °C 8. WS SAISHI Udl
SRt Y 3| WUl 1 Al 241 8 Y dURLdl drllRlell W&l
U1&H 20H). 284 «fl Gev 10000 kCal/kg. 51011 Utlele 1260 oC 2 (SRt = 30

kCal/cmz/hr, 8[H[RId12] 0.82, 5522 211§ ASA21e1 0.7 1104 B,
OR
Enlist methods to evaluate efficiency of furnaces. Explain the same in short.

Aglofl sileeidl Hiudl duldl ueddlil 58 82 gsHi My v

Explain shall and tube type heat exchanger with neat sketch.
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Q.5

4 ¥al Yol 218U Sl W &Ao¥2 29 M 15[ A1 qHMdl

OR
During the compressor capacity measurement, following results were available. Compare
theoretical capacity which is given with the measured capacity and find the free air
delivered. Give your comments for answer.
Compressor displacement volume
Theoretical capacity of compressor

16.88 Nm®/minute
14.75 m3/minute @ 7 kg/cm?

Compressor speed, RPM = 750

Motor rated speed RPM = 1445

Total storage volume including pipes, receiver, after cooler etc. = 8.1 m®
Total storage of all system = 8.45m?3

Initial pressure of compressor = 0.55 kg/cm?

Unload pressure = 7.1 kg/ cm?
Atmospheric pressure = 1.026 kg/ cm?,a

Time to unload and get pressure P, = 4.21 mins

W5 W SUAReL 5UALE] Hiudlstl 222 eRlet oflAYB sl QLML HAY &dll.
w25 FUIE) o el 4 «{lAstl HAG UM uell W Hadl
30121 (51 A2 SldlaR) 20e). HAE %o UR dHI] S]] 414,

SRR [SnduNe s¢ = 16.88 Nm3/minute
o[lA1R2]54 s1uUedl 3U{12] = 14.75 m3/minute @ 7 kg/cm?
SIURARAL dls, RPM = 750
Hlezs(l 325 s RPM = 1445
54 213 s¢, ULSUl, I{ldR w1822 §62 dI3stl UdAL0L = 8.1 m?
56 2213 Yl {1eH of = 8.45 m?
SRR AdU o] LM IR = 0.55 kglcm?
WaAdls VIR (R1{ldR MU AL Gl £618l) =7.1 kg/ cm?
CTRISRISE RIANIE] = 1.026 kg/ cm?,a
{HRY( P, e Add ] YI2al)) = 4.21 mins
Classify furnaces. What is major loss in furnace system? 4
Aglo a5 cud)l . @gl Hi dd) Alefl H12) cu sl B2,

OR

Draw sankey diagram indicating each loss in the furnaces and explain with supporting
equation.

HEIMI Adl €35 Uy Hieell Asl SIUAM 1R Wl dal dldldl el Yall A8
yuendl..

Explain losses occur in your refrigerator at home. What are the energy efficiency
measures to be taken to reduce those losses? Explain with suitable example for your
answer.

AHIRL 8Retl As%2M L Ul Uy Y] el d VYL Sal $UL U] QoM w1d
87 %3] Bele Al& Yuldl.

~

Explain importance of energy conservation in detail. 4
Goxl A281Rlef Hecd YHdd] «ild qudl.

Explain steps to be taken to conserve energy in furnace system and explain two in detail. 4
MgIHI Goslell wAld HISetl ALl Udletistl Hel Guil A SIEURL Q) yyestdl.

Discuss points which can reduce cooling load of a room. 3
RS ell 5621 1R el2LsAl Hieell Yellofl yUl 52,
What is baffles in the heat exchangers? Disscuss in reference to inter cooler. 3

(82 NeiAeyMi w3 Q] B? B2 aell Aee{Hi Y[ 5.
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