Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER —-6(NEW) « EXAMINATION - WINTER - 2021

Subject Code: 3361907 Date: 13-12-2021
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 programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Q1 Answer any seven out of ten. euHiel SISURL AldAL oyt AN, 14
1. State different sources of energy.
q. G2l [Afa8 22ldl sreudl.
2. Write Renewable and non - renewable energy sources.
2 URURIOLA Bhel (B YZUIINA Bl 23L1AL QUi
3. Define Cogeneration system.
3. Sloyeaad] el vl
4. Define High grade and low grade energy source with example.
v GELEREL U1 GRS v {12198 Bl ALvALLid 521,
5. Explain the function of steam trap.
W, 22l 2ud sPE dHomdl,
6. What is meant by LMTD?
< LMTD »i2d 92
7. Give the classification of industrial furnace.
o 2y @géld aoilsa 52,
8. Define Free Air Delivery for the air compressor and write its units.
o 2R SFIA 2 5l 2R [[add] cpvaifid 5210 st dedl 251l Quil,
9. Define ton of refrigeration?
o 2 B 25lorRae «{l ArvAL 2.
10. Define refrigeration and Air conditioning.
qo. AsorRaq vid 22 sedlalol Arealid s2i.
Q.2 (a) State properties and characteristics of Fuel. 03
way  (wi) ARl el fBlsdiz vid ol srudl 03
OR
(a) State the importance of energy conservation. 03
(w1) G HRAE Heed oraUAlL, 03
(b) List the various losses in boiler. 03
(o) oML AL A4 stiatedl izl ol 03
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List the method are used for calculation of boiler efficiency.
BUSAR S1AEHAL HI2 5y7l syEl <ldl sypudl.

Explain Forging Furnace.
515701 gl Al
OR
Explain the control of furnace draught.
5, gls2 [l uHmal,
Differentiate between infiltration and ventilation air.
Sellse2ed 2 dle2da ¢al 422 Al dslad AHMA,
OR
Explain the NTU method for the heat exchanger.
12 2i52Aeex2 HIZ NTU ugild aHmdl.

What are the major factors affecting the industrial furnace performance?
LR HEELAL USIM U, o 24U 5241 {4 U[R0100 sxRUAL

OR
Explain Flywheel effect of Building Material.
[oufcor Hlz<laadl serifad vi42 uHmdl,
Describe leakage assessment method for air compressor with equation.
212 51FUAR HIZ (A6 HIuAL W2 <l uFEHA AHls00 112 4B 520,

OR
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Explain shading factor and external shading in context of heat gain through glass. 03

91l 5522 2 o1&l AL, s1aH1E] UAIR 2AdL 12 A1 4L FER HLAHMAL
How do you determine excess air level in an industrial furnace?
2UelPLs AEEHE ALl 4121 2R 5l Ad Ass] 52 asie9l A sypual?

OR
Write the steps for improving boiler efficiency.
BUHER SRAHAIML AU 5331 WAl Quil.
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oY

04
oY

An oil fired reheating furnace is heating 8 Tonne material/hr from 50°C to 1250 04
°C temp. Specific gravity of oil is 0.95 and CV of oil is 9600 KJ/kg .Oil
consumption is 725 lit/hr. Find efficiency of Furnace. Specific heat of material is

0.1 Kcal/kg/°C.

25 2O 5142 R0l Mgl £2 sals 8 24 HEIKUetd 500CH] 12500C dluHi L AWM oy
52 89, UDal 24, AdlZl 0.95 vid sqi<lsls 4€4 9600 KJ/kg £9. DA 4uz1e 725

lit/hr. £9. dl M58l s1AaHAL 28l H2lZ1a -] 2U. €12 0.1 Keal /kg/0C @l
OR

Calculate Free air delivery in m*/h for air compressor using following data.

Nozzle flow coefficient = 0.98

Nozzle diameter = 0.08 m

Receiver Pressure = 3.5 kg / cm?

Inlet Pressure = 1.04 kg / cm? (a)

Inlet air temperature = 30°C

Pressure before nozzle = 1.08 kg / cm?

Temperature before the nozzle = 40°C

Pressure difference across the nozzle = 0.036 kg / cm?

Gas constant =287 Joules / kg K

<AlAl (Qadidl Guial 53] 242 statuz Uiz gl 242 [3laazl H{ls /sais wi Al dizd

04

oY
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AL ABLLs = 0.98

Ald 2= 0.0¢ Hl22

dadlaz Nz = 3.5 (L / A2,

Sedz Uz = 1.04 [5u1 / wHl2 (@)

D@2 $ald dlusld = 30°C

Al uddaid ot = 1.08 (a7 A2,

ALAE USAI AlYHIA = 40 °C

ARl dzg 2ol dslad = 0.036 [5u1 / A2,
AM Udd = 287 Joules / kg K.

Q4 (@) Write and explain any five measures of energy saving of a compressor. 03
Wy (21) SWHRRAL Bl oL SISWRL Wi UAA vl wid UL 03
OR
(@) List any five energy saving opportunities for refrigeration system. 03
(o) <lzorae [aean wizHl sidup uia G oad dsil el st-udl. 03
(b) Boiler efficiency by indirect method is more useful why? 04
Yzlat ugild g1l olldaR sPAHAL 2L HIZ 99 GuARil £9?
((yl) = = 3 OY
OR

(b) In a double pipe heat exchanger hot fluid is entering at 220°C and leaving at 04
115°C. Cold fluid enters at 10 °C and leaves at 75°C. Mass flow rate of hot fluid
100 kg/hr, Cp of hot fluid 1.1 kcal/kg°C. Cp of cold fluid 0.95kcal/kg°C.
Calculate LMTD i) If the flow is parallel, ii) If the flow is counter current.

(o) 401 WU Bi522e0x2 Ui A1H WAEL 220°C 2L WAL 59 244 115°C ol Alsh 9. 85 oy
UALEL 10 °C U2 UL 53 24 75°C dlUHIA o112 <1501 €9, 2124, UALSL HIZ HIA 56l 32
100 kg/hr. %124 ULl HI2 Cp = 1.1 keal/kg°C, &g Ualél Wiz Cp =0.95kcal /kg°C
89, dl [420L 5dl {12 LMTD Al 1) URdd 561 2) 51822 5@l

(c) The following are the data collected for an oil fired package boiler. Find out the 07
efficiency of the boiler by indirect method. Ultimate analysis of oil : C: 84 % ,
H2:13.0%,S:3.0%, O2: 1.0 % GCV of oil = 11000 kCal/kg ; Percentage of
oxygen in flue gas = 7 % ; Flue gas temperature = 250 °C ; Ambient temperature
=27 °C ; Humidity of air = 0.02 kg/kg of dry air ; Cp of flue gas = 0.23 kcal/kg
°C ; Cp of steam = 0.45 kcal/kg °C.

(5) 2UDQ 5LIR Ussy GllOaR HI2 <(l2 BUUAL S2L Bl 2UHIR WR 2L WA EARL og
OUSAAL SAHHAL 2L 2D < peZlH2 slladlu: C: %, H2: 13.0 %, S: 3.0
%, 02 : 1.0 %, 254 GCV = 11000 kCal/kg: Auui slisdlor< =3 %, 54 A4
AlYHIA=2U00C, AldI420 dlUHId = 28°C, SAIHi Moy = 0.02 kg/kg of dry air,
54 94l Cp = 0.23 kcal/kgeC , 22|14+l Cp = 0.45 kcal/kg °C.

Q.5 (@) Explain heat recovery system for furnace. 04
wd U (2 e dlz sl Reren wumal. oY
(b) Explain the energy conservation act 2001. 04

(o) Bl w1 2001 HHMAl. oY

(c) Explain heat gain through glass. 03

(5) U £ AL A Al 03

(d) Explain for Heat exchanger (1) Fouling factor (2) LMTD correction factor. 03

© $lz 2AseAeor2 W12 (1) 5601 5527 (2) LMTD 52590 5522 HI2 AHAMAL 03
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