Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3361907 Date: 24-11-2025
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. Standard data sheet (given in GTU syllabus) and
psychrometric chart is allowed.

Q.1 Answer any seven out of ten. QM el S1OUL Uldell Fdled (U],

Write Renewable and non renewabJe energy sources.
YUl el (et YU 121 Gl Al eudl.

Explain the need of energy conservation.

Godl A&t lefl A2 RULd UMl

Define furnace. State different heat losses in furnace.
Aglefl calul ). eglHi edl (dlay Gwil cuy qu).
What is steam trap?Write the names of different steam traps.
1M QU Aeq gjr(afdy WM 2ustl ol 1H Gud).

List the types of heat exchangers.
[alae €le W sHA%ell ot 11 dud),

Define Air compressor.Write down purpose of performance test of air
Compressor.

o £ X W N o

€ AR SIUYCA] cAuAl quil. R SN YReAL USTHY 222011 & qudl.
7. Explain flywheel effect of building material.

9. uileslaH2Rudefl sald celd AU HHHdlL

8.  Define Refrigeration and Ton of Refrigeration

¢ 351%32Ust el 201 {1 I51%3UsloA] U] 24U

9.  Give classification of furnace.

€. Hglel UsR gul,

10.  List the performance evaluation methods for boiler.

Qo.  Gl5ER e&ldl Hiudlefl Idstl ol Gud).

Q.2 (@) Explain the role of BEE
USl.? () BEE <] 514 yHodl

OR
(@) Explain Energy conservation Act2001.

(o) Gosl A& HISeAl 200961) (UM YHd).

(b)  Explain with neat sketch heat transfer in furnace.
(W) W wLs[d A1 MglHi Ele 21182 YU

OR
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()  @glefl aud eeidl Hiudl Hi2s{l Sl se s Yuomd).
(c) Explain pump up method for capacity assessment of air compressor with
equation.
(5) VR SR FULEl Hiual Hiel uny 4y yer(d 1+l 5L Aled
deldl.
OR
(c)  Write and explain any five measures of energy saving of a compressor.
(5) ¥R SHUUM L Gl duld HISel S1EURL Ui Ad Quil 4e) uHostdl.
(d) Explain LMTD method for performance evaluation of heat exchanger.
(5)  &le AsuAeyell usiHey Hiudl Hize{l LMTD RelS YHoxtdl.
OR
(d) Explain effectiveness of heat exchanger.
(5)  Ele WsuAe{] 5521da4 qHondl,
Q.3 (@)  List the types of sensible and latent heat load for refrigeration and air
conditioning.
USL.3 () 281%32Uct A AR so5lleiloHi Aol €l HIR Wl A2 Sl MIR
sLldl.
OR
(@ Explain infiltration and ventilation in air conditioning.
1) AR sesleloUi Sei(sE221el wa A[2A21e YUyl
(b) A theatre of 800 seats is to be air conditioned for summer season.Using
following data,find (1) Sensible heat (2) Latent heat removed from air .
e Outside condition : 30°C DBT and 50% RH
e Inside condition: 20°C DBT and 60% RH
e Amount of air supplied :0.25 m*/min/person
(W) A5 ¢oo Hles(l eudl dlol &lAee Gellonl Hi2 AR so5121st 5c ]
8 o11Aef] [Ao1dsll Gualal 53] (1) Asiledd €lediR () Ao Sle@lR 214l
G1&e{] ReU[d: 30°C DBT sl Yo% RH,»i¢<(l [R&U(d: 20°C DBT el
£0% RH, W2 UWL[: 0.4 m3/min/person
OR
(b)  List the other types of cooling load and explain product load and load of an
electric motor.
(W) Wy UsIRell 56191 4L5efl ALE] odetld] 4 YIS dlS ua 8a[525 Hleel
cllS Uuendl.
(c) List energy efficiency measures in Boiler system and explain any one in
detail.
(5)  llSeef] slAedidl delcl HiSell UdLEl qull e S165 3l s
[ dHidHemdl .
OR
(c) Explain the direct method for performance evaluation of boiler system with
advantages and disadvantages.
(5)  wlgaRell usided Hiudl v+l Siudse ued(d slael e AsluslU(ed
YHoAl.
(d) The following data is available for an air conditioned restaurant. Design

(b)

Explain the direct method for finding out thermal efficiency of furnace.

03
o3

04

oy

04
oy

04
oy

04
oy

03

o3

03
o3

03

o3

03

o3

04

oY

04

oy

04

Condition:Outside:41.9°CDBT,27.1°CWBT, Inside:26.7°CDBT,50% RH.Size
oftherestaurant:30m*15m*3.6mheight,Occupancyat peak load 112,Restaurant
has three exposed walls. A swinging door is provided. Calculate(1)Total
infiltration (2) Ventilation (3)Load due to outside air.Take(air change factor)
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Q.4
usl. ¥

(S)

(d)

(S)

(a)
()

(a)

()

(b)

(@)

(b)

@)

(©)

G=2,fresh air requirement=0.42m*/min/person,Usefactor=2,door
opening/Hr=3,Use factor=3
A5 WR 55121t 32102 UL oflA Yoy (Adld A IUE B, WlEedl
[21(d:¥9.°CDBT ¥4el 9.9°CWBT, vie-{l (ReU[d:2€.9°CDBT, Uo% RH,
R21Re2el] U1 :3oH¥uH1*3 HIGLIULE, UL S dlSeil HiRl] &
U292, 32 Re2a Ra=aflal £2d19%) 8 A 3€ldld dlddR M| Wed]
8.1t (1) §6 Fellse2lel () Al (3) tls2w(l edlal |18 widdl MR
, (G=R, 202 AW [ 0. ¥ m¥/min/person, Yo 552 - 3 €l.)

OR
Find flow rate,isothermal efficiency and isothermal power required using
following data for a compressor.Flow co-efficient=0.98,Input power of
motor=90KW,Nozzle diameter=0.08m,Receiver Pressure=3.5kg/cm?Inlet
Pressure=1.03 kg/cm? Pressure before Nozzle=1.08 kg/cm?Inlet air
temperature=305K, Temperature before Nozzle=310K,Pressure drop in
Nozzle=0.036 kg/cm?,Gas constant=287Joules/kg°K.

AR SR HI2 «{1As{] (Gardledl GuAlal 530 56l 22, w5\ eaidl
ue) A SN UHE UldR 204560 S1-A(§[R1Ae2=0.¢¢ HI2ReAl Saye
Uld=Co KW,sllnd StalH{l2=0.0¢H] 2{ldR W212=3.U kg/cm? &1@2
UQ12=1.03 kg/cm? 5116 Ut le] Y12=3.0¢ kg/cm?, Sei@2 A3q]
dlUYlei=304 K, o116 Ut lo] dlUMlel=313 K, ollpeHi VIR SlU=0.03¢%
kg/cm2, 4 WANi5=¢9Joules/kgPK.

Write the types of rolling mill furnace and explain any one in detail.
A1 {1 ¢glotl USIR Gl el 516 1S [ArgdHi UHdl .

OR
An oil fired furnace having 12 Tons per hour material. The temperature of
material is increased from 60°C to 1250°C.Qil consumption per hour is 600
liters. The specific gravity and net calorific value of fuel is 0.90 and 9600
kcal/Kg respectively.Specific heat of material is 0.12 kcal/kg/°C.Find the
thermal efficiency of the furnace.
s WO S1US HEHI Uld 5615 R 2¢1 HI2ZUds] S1EToL &l B,
HeRludell dluHIeAH] dYR] £00C &l )RUC Ul B, 1 Eeell ULl
uUld sels €oo (@22 8. w1 6defl 155 Alal] o.co wa A2 3elil (55
A& €00 keal/Kg 8. H2lude(] 201515 €12 0.92 keallkg/PC B.dl 441
Mglell siieatdl 2lldl.
Explain with sketch correct heat distribution and alignment of burners in
furnace
29 15[ A1 HEIH A1 12 S1E1oy2le el Wole] N2
UHodl.

OR
In shell and tube heat exchanger oil in shell and water in tube side.Inlet and
outlet Temperature of oil is 147°C and 98°C.Inlet and outlet Temperature of
water is 25°C and 50°C.Mass flow rate of hot fluid is 720000 kg/hr and of
cold fluid is 880000kg/hr.Find out capacity ratio,Effectiveness and LMTD for
counter flow.
5 4 Wl Y €l VAU A4 AITSHI 2N TE 3ol Yol HIISHI
s41o1dl2R s6l Uld B o] Belde el W1G2A2 dlUHlel 1¥9°C A4
€°C A1 i@ A w1G2A2 dlUHle RUOC 3 Uo’C B.&l2 §94855
§41 90000 kg/hr sl 5165 54895 &6 ¢Loooo kg/hr 8.504121
201, 8358lany Wa 51Ge2 s6ll Hicetl LMTD 2iltl.
The following data available of boiler performance.Percentage content of
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Q.5

s U

(5)

(a)
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(b)

@)

(©)

(5)

(d)
(S)

Carbon-85%,Percentage content of Hydrogen-10%,Percentage content of
sulpher-5%. GCV of coal is 10200 kcal/kg.specific heat of flue gas is 0.23
kcal/kg/°C ,specific heat of superheated steam is 0.45 kcal/kg/°C.Temperature
of flue gas 220°C and temperature of atmosphere 27°C.oxygen content in
flue gas is 5%.Take value of excess air-6.44 kg.By indirect method calculate
Heat loss in flue gas and heat loss due to evaporation of Hz present in coal.

N5 WIOGMI dURAAL SlAu M 5101et,SLES\e el Uese{]

251a 13141510 (U%,20%, 34 U% 8. 514 lefl GCV 10300 keal/kg .

A RAls5 €le s §9 3 = 0.23 keal/kg/'C , [ RL[55 €le wls yureles
R|H=0.% kcal/kg/°C , &8l dIudls] dlUHlst 220°C el dlcdlcRWle]
dAlUHlel 20 °C B.6&01 AU WL [5U%elo] UHIGL UY% B.ddR1s] sdl €Y
kg €l.0l SlUIseurd(defl sy Auuicuy ddl Sle Weios u1a sla Mol
SLES1o¥elo] Sallulet Udi cu el Ele WetafT 214,

An oil fired furnace has temperature of 1150°C and average oil consumption
475 lit/hr.The temperature of flue gases leaving the pre heater is
300°C.Specific gravity of oil is 0.85 and its calorific value is 9900 kcal/kg.
Average 13% O is in the flue gases. Specific heat of flue gases is
0.25kcal/kg°C.Temperature of atmospheric air is 45°C and air fuel ratio be
taken as 15:1.Calculate total sensible heat loss.

A5 WS §1US HEle] dlUH Lot 19U0°C el U212 86 QUL U(d
515 ¥9U (@R dulelen el WelR «{lsndl §9 U] dluHlel 300°C 8.
165601l A58 Ad1E] 0.cU w4 34131(55 A, oo keallkg .54
AU 139% URULA 0, B.AH &6 Ax<Al WA(55 El2 0.2U keal/kg®C 8.
dldlaRBLe{l &dlo] dlUMlel ¥UOC el AR Y6 RN TR TU:A.eel AU
54 Axr{lug €le dly 21l

Explain energy efficiency measures in refrigeration and air condition
systems.

35120320t W AR oSl 2e{lo] (UM WetofT A (5{1usri] Hizell GUId)
YHl.
A boiler is generating steam at a rate of 8kgper kg of coal from feed water at
28°C, which contains 3000 KJ/Kg of specific enthalpy. By direct method
Evaluate the boiler performance if calorific value of coal is
30,000KJ/Kg.Take specific heat of water : 4.2 KJ/Kg.

A5 W1SG Uld [SAAIM SlaAlell £&el GIRLOC dluHlsta ol Uil
3000 KJ/Kg [a(21® A Al tlddl2 11 salsell ¢ kgell €2 Gaust 52
8.9\ slduleil 5131 (s5 Ay 30,000 KI/Kg E1U dl SIYR S HelS Yool

W51l 51s) Yeuisel s uLlef] (c21e GML ¥.2 KI/Kg .
Explain recuperative heat exchangers.

Asyu(ea el e quosdl.
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