Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -6 (NEW)- EXAMINATION -WINTER-2022

Subject Code: 3361907 Date: 17-12-2022
Subject Name: Thermal Systems And Energy Efficiency
Time: 02:30 PM TO 05:30 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Q1 Answer any seven out of ten. caiuizl SISUBL Ald<ll sxALoL Sl 14

1.  Differentiate between commercial and noncommercial energy sources
SIH[RAL vt Al 5IH[@AA G 23UUAL 422l dglad ALl
State advantages and disadvantages of direct method for performance
evaluation of Boiler system.

2. ollOaER Al sAHisd Uizl SRs2 UA(d Al 5112 21 O1R51AEL sYRUAL

State the remedies to reduce major energy losses in steam distribution system

of boiler system.

olSER <l 221M [B2Zlodud (22w i adl Hewz G, 42 <l GUiAl sy,

State the parameters affecting energy losses from furnace walls.
Agél <l £lala Ui dl adL Bo 42 d 2iA5dl uReA0ll syRuAl.
Explain function of ceramic coating in furnace briefly.
Ms8l Hi sl 2uad, [a=lRs sifEal 25 i dumal.

Define calorific value of fuel used in furnaces.

el Wi quRldl gia <l saillss ey <l v suul,
Define heat duty in context with heat exchanger.

(32 vlaalennz i ded i (g2 32l <l a2,

Classify heat exchangers.

(62 2igdor2 o aoilsze 52

Define 1 TR of refrigeration.

ezl 1 TR refrigeration

Define refrigeration and air conditioning.
WseRae i 212 séladlar dl evan 2,
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Explain standard and labeling program and BLY in context of Energy 03
Conservation Act.

B, UABL i 51AEL Al UeAHE Qot[daL YUK 21 BLY AHMAL. 03

OR

State the broad objectives of Bureau of Energy Efficiency. 03
() 042 @i 24D 2l5[RAeRd Al GeAl syruAl, 03
(b)  Explain primary and secondary energy sources with examples of each. 03
(o) WSHI 2 A5<dl B 2AUAL GElRBL 224 A UHAAL. 03
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OR
State the merits of renewable energy sources.
Yel UL B, <l 514EL SYRUAL
Determine efficiency of a boiler generating 10 tones per hour of dry and
saturated steam from following data.
Temperature of saturated steam : 200 °C
Coal consumption rate: 2700 kg/h
Calorific value of coal: 12500 kJ/kg
Feed water temperature: 65 °C
AlA 2alad Hiledl uzell wld satis 10 tones Y5l 24 Udrd 42101 Ul 5241 olSaR
<Al siheadl Al
At 4210 < dluHL: 200 °C
5141 Al QUL £2: 2700 kg/h
sial <l 515 A<y 12500 ki/kg
§l8 22 < dluHIq: 65 °C

OR
Following data were obtained during a boiler test.
Steam pressure: 20 bar
Temperature of steam: 350 °C
Steam generation rate: 150 kg/h
Fuel consumption rate: 32 kg/h
Calorific Value of fuel:30000 kJ/kg
Feed water temperature: 68 °C
Specific heat of steam at constant pressure: 2.1 kJ/kg°K
BUSER i 222 evlle {14 el Yoyot <l Hilsdl wind 2.
4210, 641l 20 bar
AN, AluHL: 350 °C
Q291 AL Geuled -l £2: 150 kg/h
F2d Al quRla £2: 32 kglh
ua <l saidllss ded: 30000 kilkg
5l 122 o dluHiq: 68 °C
220 248l 419 <l dlell addl: 2.1 kikg°K
Stock material is being charged in a reheating furnace by a square opening of
1000 mm x 1000 mm size. Thickness of furnace wall is 450 mm and it is
operating at 1300 °C temperature. Determine the radiation energy losses from
the door opening. Show it in the form of additional oil consumption. Calorific
value of oil 10000 kcal/kg. Black body radiation at 1300 °C temperature is 35
kcal/cm? h and factor of radiation is 0.71. Consider emissivity as 0.8
25 AL 5249l 1000 mm x 1000 mm AS% i 2l 22 Higl 2215
WA Alsy szl v0d 9, gqAd <l Bad <l S 450 mm 9 vied dd
AluMl 1300 ° C 9. eralonui 4l adl 2¢PAad 4 glbl, dd ALl 94
quzlal dils edldl, o4 <l saillss ey 10000 keal/kg €. 1300 °C dluHie
u2 ods ollél 2EA- 35 keallem? h 21 5522 215 28 0.71 9. 2414142 <l
(544 0.8 Al.

OR
An oil fired furnace is operating at the temperature of 1300 °C and it
consumes 500 liters of oil per hour. Temperature of flue gases coming out of
a preheater is 350 °C. Specific gravity of oil is 0.90 and its calorific value is
9900 kcal/kg. Specific heat of flue gas is 0.25 kCal/kg°®C. Atmospheric
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temperature is 35 °C. Amount of oxygen in flue gas is 13.5 %. Considering
air to fuel ratio as 14:1, determine sensible heat losses.

25 25 5118 5244 1300 °C dumid Uz A€l 261 £ vt uld sas 500 liters
2U5E, Al qune 521 26l 9. Mlgez Hi gl dlsndl s S o diunid 350 °C .
2054l dlellz addl 0.90 244 5didllss dey 9900 keal/kg 9. 5@ 4 | dlailw
BrHL 0.25 KCal/kg®C £9. AldIdBL < dluHld 35 °C €9, 54 A4 Hi 2ilsus0 o
UHLELL3.5 9% 69, viz gpid R0t 14:1 1l 4 dluod dlz e diEl.,

State the function of a steam trap. Explain thermal expansion type steam trap.
2214 2U o 514 syRUAl, 24AE BlaULeAA USI2 Al 22H 2U < Bl 5.

OR
Explain working of a bimetallic steam strap and thermostatic steam strap.

ouSHIES 22IH 2 21 Anizels 22IM 2u o Al 53,

Explain sequential steps for designing piping for a boiler system.
olSER [z HIZ <l wSUa o 52a1 HI2 <l dotssiaiz yoreila addl.

OR
Enlist the energy losses in piping of a boiler system. State remedies for the
same.

BUSAR [Rzzuedl WSUlaui adl G 4l AL stcldl, A<l G5 sypuAl.
Classify heat treatment furnaces and explain any one in detail.
(62 Zletez g2 < ilsm 520 e 5185 uBL 215 < Al 53..
OR
Explain heat transfer in the furnace with sketch.
52 Ui Adl (82 21eus? w52 2zl d Aumal.
Following data pertain to an air compressor trial,
Receiver Capacity: 10 m?®, Initial Pressure: 0.22 kg/cm? (gauge), Final
Pressure: 6.0 kg/cm? (gauge), Atmospheric pressure: 1.026 kg/cm?
(Absolute), Additional Volume hold up: 1.5 m®, Compressor pump up time:
4.38 minutes, Power Consumption: 101.2 kW.
Determine Compressor output and specific power consumption.
{12 Al 221 51U Al 20106 £3RAA QAUHE 2L
RRuar <l 5ulazl:10 me w32ud < est: 0.22 kg/em? (gauge), 992 < el
6.0 kg/cm? (gauge), Aldlazel < eoudl: 1.026 kglem? (Absolute), »ilad
USH Gles U 1.5 m3, s#UAR Uu 20U A4 4.38 minutes, UI92 QU1
101.2 kw
SIFUAR AL 2UG2Y2 2 2U[RlE5 ulaR Al AU, AEl.
OR

Following data pertain to an air compressor trial,
Receiver Capacity: 3.5 mS, Initial Pressure: 0.00 kg/cm? (gauge), Final
Pressure: 7.5 kg/cm? (gauge), Initial air temperature: 30 °C, Compressed air
temperature: 55 °C, Additional Volume: 0.1 m3, Compressor pump up time:
6 minutes. Atmospheric pressure: 1.026 kg/cm? (Absolute)
Determine free air delivered.
A2 Al 221 51U Al 20106 230U UMD 2L
RRaz <l 5uRe2l: 3.5 md, u3siid < est: 0.00kg/em? (gauge), £992 < £xiol:
7.5 kg/cm? (gauge), U3%tld < ¢dl, dluHLd: 30 °C, 51¥UUS sl dluHlA: 55
°C, 2éludd diegH: 0.1 m3, sl Uy 24U A1 6 minutes, AldLARE < 26410
(210241€42) 1.026 kg/cm?
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SR Al gl 242 deflagl Al

Explain nozzle method to calculate free air delivery.

5l viz ddlazl aial w2 <l disya <l <ld aHmdl,
OR

Explain pump method to calculate free air delivery.

3l w2 ddla<l imal vz <l du dl dd a4mdl

Explain infiltration and ventilation for air conditioning.
212 séladlo w2 Slegazad sid Alezauq a1mdl.

OR
Enlist any five energy saving opportunity for refrigeration system.
AseRa HI2 519 WL Uiz G2 olAd, <l GUIAL srRudl.
A theater of 500 persons capacity is to be air conditioned considering
following data.
Outdoor conditions: 30 °C DBT and 50% RH, Indoor conditions: 20 °C
DBT and 60% RH, ventilation air required: 0.35 m3/min/person.
Determine (i) Sensible heat load (ii) latent heat removed from air per minute.
(iii) Sensible heat factor
dla spude Hiledl 4 wuaiz 500 lsasiidl sUfiEl addl Rdnokg |
AUdles(Ad sl 9.
2162 ¢z $élad: 30 °C DBT and 50% RH, 9 iz $éla: 20 °C DBT and
60% RH, dl2du- »iz <l or3lxaid: 0.35 m¥min/person. bl (i) dl-uoia
(g2 dlg (ii) 2is Mlaz Hi g2 524l uedl @2z g2 (iii) Aluna [g2ss22

In a furnace 10 tons of material is heated per hour from 35 °C to 1250 °C
temperature. Furnace oil of 920 kg/m® density and 41000 kJ/kg is consumed
at the rate of 800 liter/h. If specific heat of material is 0.5 kJ/kgK, determine
efficiency of the furnace.

25 @gslHl 10 tons HZlKHa 35 °C @l 1250 °C Uld s@ls 212M 534l Hi 209 9.
920 kg/m® &l 214 41000 k/kg 5aill55 4y Q) s24u 2154 800 liter/h
Al 22 4l qun 9, orl HAlaa <l 2URlEs (62 0.5 kIKgK st dl @gsll

SUAEELAL AL
Explain selection criteria for a suitable refrigeration system.

4192, 3glon2ee (U224 Ue 5391 HI2 Al WAl <l HIRB0 AHmdl.
Explain the flywheel effect of building materials in context of air
conditioning.
22 seeledlol 4l dedl wi [medlal vAlAa <l san [da S5z Unmdl.
Explain the following in context of heat exchanger
(i) LMTD correction factor
(i) Fouling factor
Slz Vg2 Al Uedl Hi UHMAL,
(i) LMTD 5254 5522
(i) 51G[dL 5522
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