Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (OLD) — EXAMINATION — Summer-2025

Subject Code: 3361907 Date: 19-05-2025
Subject Name: Thermal Systems And Energy Efficiency
Time: 10:30 AM TO 01:30 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.
Q.1  Answer any seven out of ten. eHiell SLEURL Aldell wellol QUi 14
1  Write names of any 03 energy sources.
sleuL Al Gost A clletl ol 14 qudl
2  Listany two advantages by maximizing energy efficiency
Gonlofl HedH sileidl Hadie]l ddl A sluel qull.
3 Why we need renewable energy sources?
ALHIR HIURIA 53] Geuzt 53] 51U Adl Goslell ¥ldetl o RAULd SRLIA B?
4 Need of evaluation of boiler performance. Explain in short.
840l s1H{13)o] Y iseloll eRULdA gsHi Ul
5  What importance of energy conservation is in today’s world?
B 1oe{] AU Gowl AR81le] Hecdl Q B?
6  Write any two requirements of good furnace.
AR glell s1eurl o 2 RULdl qul.
7  What is flywheel effect in air-conditioning system?
R S(SeUl101 RireHatl Aeeti sauludsld 9352 ¥ed g2
8  Write full form of LMTD and explain with reference to heat exchanger.
LMTD of %41y ot 14 quil (S2 ReiAease1l AeelH] quedl.
9  Write basic two types of load in refrigeration system
5321 [RieHetl A YN dlSell USIR dul.
10 Draw steps of energy conversion in electricity production.
5A521{12] Ulss2Uetell Gl Seciabetell U] quil.
Q.2 A Explain any 03 losses of boiler in detail. 3
WLOEM Ul SLEURL ARL Us(Re1L U YHod,
OR

A Write working principle of thermostatic steam traps and explain with figure.
R (25 1M 2Ustl a5l [Ueflue Gquil e 2269 w15(d U1 Yuxd.

B  Write any methods to reduce losses in boilers and explain two in detail. 3
WlodM ddl cdy WYL salefl Uegldeil ot qull wa s1uRl A [dd(Rell
yuetdl.

OR
B Compare inverted bucket type steam trap with mechanical type.
SodeS W32 216U WIH U (M3 (156 211 2U 18 AWIHRsAL Ygl vl
C Draw a Sankey diagram for following boiler data: 4
03
(i) Heat Output: 80% (ii) flue gas loss: 10 % (iii) evaporation loss: 4% (iv) loss
due to moisture in air: 4 % and (v) radiation loss: 2% [Heat input as 100%].
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WloEetl ol WG S22 As] Sl elR). 1. (&2 wU1GY2- 80%, 2. 54 AU
Y - 10%, 3. 8AURRAA  UY- 4%, 4. SAlMlell Al SIRQL Uld]l AU~ 4%,
5.3(SA st Y- 29%, [[&2 B1Y2 -100%).

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 1.5

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.

GRHIME] Ulddl W5 ollodR HI2 He2lHe Wedlguluedl 32l «{1A Y 8.

(weight % of the fuel)

COMPONENT | ANALYSIS %
Carbon 45

Hydrogen 6

Nitrogen 0.5

Oxygen 46.5

Sulfur 0.5

Ash 15

CO, £&a1 UG AUHI 13% 8. Y51 UMl uAd e&el 1IR] 100 [SEl HAdQL HIR2
1. 12012156 scllotl 2seell 2. el 1RELSE CO; - &8t UIHE AuH 3. wuld] deliRiedl
&dlell aseel] 211t
In a continuous process plant, in heat exchanger, water is used to cool 5 ton oil 4
per hour from 230 °C to 110 °C. Water temperature is increased from 25 °C to 80
°C. This water then flows through dearetor. (i) Draw line diagram for parallel and
counter flow arrangements of heat exchanger with all parameters (ii) Find LMTD
for parallel and counter flow heat exchanger arrangements. Give your comments
for the results.
A5 UL Yledl LAY WleH] (S N@AouUi w5 SELSHI 5 201 AR 18dd
230°C &l 110°C ¥l 63 sal IRl Uy 8. AR UIQletl dluHieiui 25°C &l 80°C
Yell anR) Al B 8 UL tiledRell [SR2Mi Y 8.
(i) UHidR Wl 51622 54l (&2 WA WIswH2 HI2etl 15[d £12] A Wl
URL(H2R dell UR vidLdl.
(i) UHidR A 51G2R sAl Hie LMTD 20ldl. duiell sy Al [s2 Ao d
(Al qul.

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 16.88 Nm¥minute
Theoretical capacity of compressor 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 = 8.45m3

Initial pressure of compressor = 0.55 kg/cm?
Unload pressure = 7.2 kg/ cm?
Atmospheric pressure = 1.026 kg/ cm?,a
Time to unload and get pressure P, = 4.21 mins

A5 AR SWURAReAL FUR{IE] Hiudlell 222 1o o{lAY el UIlRLH) HAE &dl.
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Q.3

wWg la12lse 35U A ala @9 oflAsil HAG Ul LMl el vuR Hadl
30{12] (51 22 Sldlar) 2LlH). HAG % led U dHI] Slwiifl 2414,

SRR [Srayiee s¢ = 16.88 Nm¥/minute

o[lA1R2154 s1uRU-l 3U12] 14.75 m3/minute @ 7 kg/cm?

SIURARAL s, RPM = 750

Hleze(l 325 Als RPM = 1445

54 1% s¢, ULSU], I{ldR w1822 §6R d3stl UdAL01 = 8.1 m?
56 22139 Yl 12 o = 8.45 m?

SRR AdB o] LM IR = 0.55 kglcm?

WaAdlS VIR (R1{ldR MU AL Gl £618l) =7.2 kgl cm?
AldldRQle] e-1Rl = 1.026 kg/ cm?,a
UHY( P, £ 1L Hdd] HI2st)) = 4.21 mins

Which is the major loss in furnace? Draw sankey diagram indicating each loss in
the furnaces.
MglHi ad) Alefl {121 ey U] B2 Mgl Adl €35 Y HIReAl AS]L SIUIAM €.

OR
Using given data of furnace heat balance sheet draw sankey diagram using suitable scale
considering gross fuel input as 100 % --- (i) useful output 50 % (ii) flue gas loss 30%
(iii) wall loss 10% (iv) cooling loss 10% (V) stored heat 10 %.
WG] (Qo1da w18 e 256 112 Hglell G Adeel Hieell AS] SIULAM IR,
HOldRlell Y2 300 % B. (1) GUAL] 1416242 50% () SRUAA 414 30% (3) £ld 14
<43 10% (¥) §[C2L AU 10% (W) UiASld GML 10%.
Explain heat transfer in furnace with neat sketch.
HESIHI Udl €l 2lousR 29 15[ 18] Huexd).

OR
Draw general construction of furnace and classify furnaces.
Aglefl AlH L UeL £12) 2al Aof A5 qui).
Induction furnace having capacity of 5 TPH and specific energy consumption of
600 kwh/ 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.
po552let ®glell 3U1E] 5 TPH wa WR1(ES Gost Wud 600 kWhitonne. §LGeSleil
s1REIL U165 60% 8. w1 vile 51RE21A W oael] Yldd] HglMi €le Sledse H Ui
19 B B ul cle Sledeaui As 261 UL 60 kgs of w1©dell AU 52 B. 1 20l
Ulsse HIR ed 4 Goslell dulel 01t ¥i\8e HI2 GCV 10,000 kCal / kg ¥4 1 kWh
=860 kCal.

OR
One oil fired furnace is having working temperature of 1200 °C. Average oil
consumption is 450 liters/hour. Air pre heater is installed in the system.
Temperature of dry flue gases coming out of the air pre-heater is 320°C. Find the
sensible heat loss by the system. Specific gravity of oil 0.92, Calorific value of
fuel is 10000 kCal/kg, average O>% in dry flue gases is 13%, Air fuel ratio is
14:1, Ambient temperature is 40 °C specific heat of dry flue gases 0.25
kCal/kg°C.
s wWlogel Alddl dgHD diunlst 1200 °C 8. 18dell  URAA URULL 450
litres/hour 8. &&ol UINE d1Y{lo] A2 (Y-8l il wlsIR ol s0dl diuHlel 320°C 8.
Aflote Eleell cuy 2Ald). wWlodsl [Rilss Aldl] 0.92, 3alilsls Ay 10000
kCal/kg, 21cR% 0, % (&1 UINE dIJa{1Mi) 13%, W2 446 21U 14:1, dlcdldRle]
dlUHlet 40 °C ¥al &t UG dyle{l 2041 §ls €12 0.25 kCal/kgeC 8.
List the steps to be taken to conserve energy and to increase efficiency of furnace
system. Explain any one from in detail.
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Q.4

Q.5

M glHi Gost A8l WA WG delRal HiRell Wl qull A duiell slSueL A s
yHodl.

OR
One furnace is charged by open door. If door is 600 mm x 600 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.
W5 GglHi ujed| erdeuiell 2215 UloS s 1M 1A B, £241%) 600 mm x 600 mm
ol 8. eigleil (edle <l 21S18 400 mm del dlUHlel 1260 °C 8. w5 SAISHI Udl
RS2t A L U[AdL HI2 2LlH] w1 A8 YA dURLdl dElRlell 186l
U10&H 2N, w104 «{l GCV 10000 kCal/kg. 51011 Uslels] 1260 °C A 3(SAUeA = 30
kCal/cmz/hr, ©[MRId12] 0.82, 5522 w1 2(S¥21e1 0.7 A 104 B,

Explain plate heat exchanger type (PHE) with neat sketch.
W2 &l2 218U €le WAoo A u15(cl 418 yHdl

OR
Explain shall and tube type heat exchanger with neat sketch.
e U Yo 218U €12 WA 269 w15[d AU quesd)
A cold storage having 10 ton of potato entering at 40°C temperature. This potato
should be stored at 10 °C inside the cold storage. Time to achieve this
temperature is 10 hours. Specific heat of potato is 3.6 kJ/ kg °K. Find the cooling
load for the storage plant.
A5 S1ESRIRAHL 10 2ot ¢2151 40°C dlUHlel elWd R 8. 3| wlsla 1% 530
U] %3] dluHlel 10 °C 8. WL dlUMlet 10 SelsHi HA B. wlLslell W R(sS
€12 3.6 kif kg °K 8. dl 1 HIeell %03 5(6d1 6112 QM.

OR
Discuss points which can reduce cooling load on refrigerator of your home.
e12011 A2 URell (621 8112 LSl HiZell Ye luilefl YUl 521,
Explain losses occur in air conditioner at your home. What are the energy
efficiency measures to be taken to reduce those losses? Explain with suitable
example for your answer.
AHIRL 8etl R SSIHT AUl U YA 24el A AL Sl sUL UG QalHi 419
87 %3] BeleQL U1 YHodl,

Enlist sensible and latent heat loads for refrigeration and air conditioning system.
25232101 Al WR 5[5l RireHstl (aldy AleUuid W Ao [S2 dls qudl.
Draw neat sketch of nozzle method of free air delivery measurement for air
compressor system and explain.

AR SR 8l AR (Slag] Hiudl Hi2 duld] dlrdefl Td 2aae9 W1s(d 41
yuetdl.

Draw neat sketch of tube in tube heat exchanger. Why baffles are provided in the
heat exchangers?

YUl Sol Yol 218U (&2 W eiAoy2ei] 29 w1s(d e, [s2 AU&AeaU| 0434 2l
Y2 YsdlHiwld 82

List indirect losses in boilers and write related equations for calculating these
losses.

WOEM Udl SoSIU52 /s (G2 Welld] 1 AQIAI] Hiesil 3yl quil.
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