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

Subject Code: 3361907

Subject Name: Thermal Systems And Energy Efficiency

Time: 10:30 AM TO 01:30 PM
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Answer any seven out of ten. £2Higl SISURL ULl sxaALoL B

List the primary and secondary sources of energy.

BloAAL WAMS i 9L 2L | 41EL o1,

List the methods for evaluating boiler performance.

52 519 Heis< HiZ<dl ugalasticl 21l otqidie

What is the importance of temperature optimization in furnaces?
52024, Hi dlUHLA AU2HIDeK A < 9 Hesed 89 2

Explain heat duty in a heat exchanger.

dlz visuonz Hi €2 gale Ul

Name the methods of detecting air infiltration.

212 Hlezc2a ALl ugalaiial 4 siule

List the different thermal systems used in industry.

9822l Hi quzldl syel syel aid [azzru | A€l otal,

Briefly explain the energy loss due to furnace opening.

534 2UU[AL A 5120 Al G Al 4% Z5Hi AHMA,

What is Free Air Delivery?

5l 212 &ldladl 9 97

What is efficiency in heat exchanger?

$l2 visuAere Hi vigleidl g 97

Define high grade and low grade energy sources with example.
BELSR0L A8 G224 A wied {|AL Ag B ALl < ALUAL AL,

Explain inverted bucket steam trap with neat diagram.
HedR2s 0152 22|11 24 24289 wA5(d U418 AHMAL.
OR
Briefly explain minor energy savings for steam distribution system.
22lM [BR2012 [az2H HI2 HIGR 2ialsy Al 251 uumAl,

During the testing of a boiler the following details were obtained.

a Steam pressure = 50 bar

b Temperature of steam = 500 °C

c Steam generation rate = 200 kg/hr
d Fuel consumption =25 kg/hr

e Calorific value of fuel = 32000 k] /kg
f Temperature of feed water = 40 °C

Date: 23-05-2024
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g Specific heat of steam at constant pressure = 2.1 k] / kg K
h at 50 bar for steam , Tsat = 264 °C & hg= 2794.23 k] /kg
So find thermal efficiency.

25 oA Al 2201 elRaLd {12l [Ao1dl urea 4 €,
a 2l < £o1leL = 50 bar
b 22l 4 2¥U22 = 500 °C
c 22|H 642914 322 = 200 kg/hr
d 544 qu219 =25 kg/hr
e 244 <l sall35 42 = 32000 kJ /kg
f 518 Al22 < 2¥UuR = 40 °C
g 22|H <l v eonl [Afar Gl = 2.1 kJ/ kg K
h 50 6112 U212 U2 22l4<, Tsat = 264 °C & hg= 2794.23 k] /kg
dl 29 vi5l @il giAl,
OR
Ultimate analysis of oil in an oil fired boiler shows C=84%, H2 = 12%,
02=1%, S = 3%. Calorific value of oil = 10200 Kcal/kg, specific heat of oil
= 0.23 Kcal/kg K, temperature of flue gas = 200 °C, temperature of
atmosphere = 30 °C. Then find the theoretical air required for
combustion of per kg of oil.
215 2UHE 51123 6lAER Hi 2194 <l vilc2Hz vidi(alAx Hi C=84%, Hz = 12%,
02=1% , S =3% {4 . 2154 | sqil(55 4e4 = 10200 Kcal/kg , 2454 «{l
U35 €l2 = 0.23 Keal/kg K, 56,914 2¥Ud2 = 200 °C , ALd1d8L | 23Uz =
30°C 9. dl AzHilds sl ula (5Qlum 2UHE AL s+ HI2 LAl
List the different furnace losses and describe any one.
oyel 6%el 524 AU (L A1E] o1l i 515 2A5 <f AR 521,
OR
List the energy efficiency measures of industrial furnaces.
H8R214 5344 <Al vieloy 215l Lizdlal uordl <l A1£l o1,
Explain the method of calculating cooling load.
s[da1 dlg auriall Ad AHmal.
OR
With diagram explain flywheel effect of building material in air-conditioning.
2U5A w12 (sifedo ulzlaa Hl saedla Sgs2 2i-5u<laL Hi uxmAl.

List the different losses occurring in a boiler.
GUSER Hi Ui 532l oyel Al <l A1E] steidl,
OR
Explain the sequential steps of piping design.
WSMRL (315 Al $HAIR U221 Aol
Explain the method of nozzle to find free air delivery in air compressor.
21 s1FUAML 5l 242 dleflazl imald] disya | ughdl uumal,
OR
List the energy saving measures in air Compressors.
212 5IFUUHL G, | A=A GULAL <l A1E] A1l
Classify the energy losses in steam distribution system.
2214 [3[R2022 (24 Hi adl Gt <L 1 4 4oilsd 52,
OR
Explain indirect method of boiler performance evaluation.
OISR USIHY AU <l Heg52 HaUL AUl
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An oil fired furnace heats up to 10 tonnes of material per hour at a
temperature of 100 °C to 1100 °C. Find the thermal efficiency of the
furnace if 700 kg of oil is used per hour. The calorific value of oil is 10000
kcal/kg and the specific heat of the material is 0.1 kCal/kg °C.
25 2UOE 51428 52A4H1 Uld 561510 24 W24 100 °C 4l 1100 oC 2+ Al
ARM 5% £9 . 641 700 kg 2UOE WA 56ls AURNd 1A Al 244, <l 29 sPABHAL 1AL,
2164 < 5d1ll55 4€4 10000 keal/kg vt Hl2[2aa <l (Af2e Bwl 0.1 kCal /kg °C
2

OR
In an oil fired furnace, the stock material is fed through an open door of
size 1000 mm X 500 mm. Thickness of furnace wall is 500 mm and
temperature is 1200 °C. Find the energy loss through this opening door.
How much more oil has to be used per hour to offset this waste? Take
gross calorific value of oil is 10000 kCal/kg and black body radiation 30
kCal/cm?/hr at 1200 °C and emissivity 0.8 and factor of radiation 0.7.
25 BUHA 51428 244 41 1000 mm X 500 mm AU AL Uieal eralm Higdl 2215
Hlelad 2rme 524 89, 5244 Alet <l (2544 500 mm i 23442 1200 °C €9, w41
VEA ERAISHHIAL AL 2AA(Sy 1 AL DAL A 4 UHR 539 528, AHIRL, 2496 Uld
s@ls AU Uil ? 2004 <l A 5ail 55 44 10000 kCal/kg »i< 1200 °C
dlumid 6as ollél 2Elvigq 30 kCal/cm?/hr vt 2i#H|24l(42] 0.8 214 55212 2ils
2249407 .

Explain LMTD and NTU method.
LMTD i<l NTU H&$ 4HMAL.

OR
Explain fouling factor and factors affecting it.
516(E01 5522 2 ded 1R 5241 w6100 AHMA,
Explain the use of ceramic coating to increase the efficiency of furnaces.
524 <l sPamAL A81RAL HI2 RS sU2oL Al GuAlaL 5341 2190 YHaale

OR
Explain importance and method of furnace draft control.
524 $152 [P0 Hsed vt il ughfd uumdl.
A 500-seat theater is to be air-conditioned for the summer season.
Dimensions of theater = 50 m X 50 m X 3 m. Find the 1. Sensible heat 2.
Latent heat 3. Sensible heat factor using the following details : a)Outside
condition =30°C temperature and humidity ratio 13.25 gms/kg
b) Indoor condition =20°C temperature and humidity ratio 9.25 gms/kg
c) Air change per hour =1
d) Volume of sufficient air =0.3 m3/min/person.
215 500 61551 4214 AL 24123 BNl S8 HIZ Aldls(Ad 5391 €9 . (2422 4 Wiy
=50 m X 50 m X 3 m #9. (|2l (4014l 4l Guaiol 52l 1. dluoia €l 2. 422 él2
3. Alumd €lz 5522 Al
a)otslzel Rala = 30 oC 2¥iuz 214 ¢Hl[321 2(221 13.25 gms/kg b) iez-il
(Rald = 20 oC 23022 214 ¢AHll221 (2941 9.25 gms/kg
c) 2i2 Aoy Uld 5415 =1
d) U2l Usdl salel 22l =0.3 m3/[|laz/lsd

What is BEE? Explain its objectives.
BEE 9 £97 %Al G224 YHMAL.
Explain the method for waste heat recovery in flue gases.
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54 1l i 42 €z [R5a2l vzl ugalaa uaxmal,

Explain energy saving measures for refrigeration and air-conditioning plants.

25lor291d 2 2i-544l2U(101 wellez HIZ B ot2lAAlLAL GUIAL AHMA,
Classify heat exchangers.
Slz visyoyz 4 ailszel 52,
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