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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-VI « EXAMINATION — WINTER - 2016

Subject Code: 3361907 Date: 26-10-2016
Subject Name: THERMAL SYSTEM & ENERGY EFFICIENCY
Time: 10:30 am - 01:00 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 only simple calculator is permitted in Mathematics.,

6.  English version is authentic.

Q.1 Answer any seven out of ten. €212l SIEURL ULctoll walled L. 14
State different sources of energy

Goglotl (Alatt 2l cdl wruel.

State various Thermal systems applicable to industries.
ulelBls WsHUL ctuRlcdl aic@red walal.

Define Cogeneration system.

sl-ogat2elotoll calluall 24Ul

State main provisions of the EC act, 2001.

EC act, 2001. o{l Ule{latet aspuel.

Give classification of Heat Exchanger.

gle BleAxrrra] coflsil 52,

What is meant by LMTD?

LMTD g & a cdlal.

Define Free Air Delivery?

gl AR Slcllasl ofl caurvai 2l

Give the classification of industrial furnace.
AW ellls eidlej aolls=il s

Define ton of refrigeration?

2ol ullg 2glorRalet ofl cayual 2l

What is the relation between COP and kW/ton of refrigeration?
COP and kW/ton 2% 24loalotell Aol Gudl.

O e NN 3L X kW W P

P =
o o ©

Q.2 {a)  List various sources of sensible heat loads in refrigeration. 03

ysl.2 () elweletil Acllud sle cdlsel [Alau @ld osgual. 03
OR

{a)  List various sources of Latent heat loads in refrigeration. 03

@) RelReletil QRee dle clsatt [Aldt 2l d gl 03

(b)  Explain flywheel effect of building materials. 03
@) [([Celordlflact 1z scslet w1z Aol 03
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OR
Explain heat gain through glass.
aelAHLY v adl Gost (Qal amerell.
A hall to air conditioned foe a sitting capacity 500 persons
Indoor condition: 26 °C dbt and 60% RH.
Outdoor condition: 30 °C dbt and 50% RH.
Ventilation air 0.30 m*/person.
Calculate the sensible heat load, latent heat load

s slctoll 30REL 500 HQLtell & dl o{lAofl w3(Raud 12 Acx{lact éle cls
Ul Aoz 8l clsell o.Lctdl s32l.

3uofl ule 20l (S35t RAMQ: 26 °C dbt and 60% RH.

3xoll sl (335 ot RAA: 30 °C dbt and 50% RH.

&clloll %22l 0.30 m¥person. (AotlAlot ofl w3(R2llcl).

OR
In a coldstorage 20T mango is store at 15°C for 20 hr. The outside
temperature is 38°C and specific heat of mango is 3.4 kJ/kg °K. Calculate the
cooling load.

A5 5lES WU 20T 331 15C dluMlal 20 scits Yell AN B, ol 618129

AlUMLot 38°C 8lal oAl A 1ol w33l gcllolewz el ¥dlell Cr=3.4KI/kg K

Explain the energy conservation in refrigeration and air conditioning system.
2glorralet e AR 58latellol RreHHl G (At aHasal.

OR
Differentiate between infiltration and ventilation air.

tsoi(gce2elol el Aodllet &cll ol cgleled UMl

What are the major factors affecting the industrial furnace performance?
elBls egletl U sl Horal R 52l WRHL wilal.

OR
Explain various industrial furnace losses with sankey diagram

UotSl stauam ofl Hee ol plellls eidletl (Al cllafla dmostial.

What are the various instruments required for performance evaluation of
industrial furnace.

wlelldls Hgloll UM o S ACRBeet HIZ AURLAL YELYEL M tollell ollH

oLl el

OR
How do you determine excess air level in an industrial furnace?

wlallls ¢l atuRlell sl of Alad N 588 2 Hiuell A sRual?

Oil-fired reheating furnace has an operating temperature of around 1340°C.
Average fuel consumption is 400 litres/hour. The flue gas exit temperature is
750 °C after air preheater. Air is preheated from ambient temperature of 40
°C to 190 °C through an air pre-heater. If Specific gravity of oil is 0.92. CV
of oil is 10000 kCal/kg. Average O2 percentage in flue gas is 12%. Air Fuel
ratio is 14:1 and Specific heat of flue gas is 0.25 kCal/kg’C.

Calcute the sensible heat loss.
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As WS ol Al AUl dtuHiet 1340°C 8. USCEell ARAU AURLLL 400
litres/hour 8. E&el WA cllgjule] W2 Ylele? Hiell welr ollsndl diuMiet 750
o B, Bl YléleaHl 2ie? vlalcl alcicrelell ea 40 °C &l 190 °C o1+ AL B,
wlSctoll 20, Al 0.92 wat 3ctl(Es AcR) 10000 kCal/kg. ©. 56 AMHL U=
ll([Bootlo] YHIGL 12%. R et 2l 14:1 2 AL Els dle 2ils s Al
0.25 kCal/kg’C &.

OR
Explain the working of rotary hearth furnace.
Aed o4l @dlo] 512 atnostell,
12TPH billet is heated in furnaces. The temperature of billet is heated form
40 °C to 1100 °C. The consumption of oil in farmaces is 750 liters/hr with
specific gravity of 0.92 and CV is 9700 kCal/kg. The billet specific heat is
0.12 kCal/kg®C. Calculate i) % heat loss in furnaces ii) Efficiency of
furnaces.

As eldlil 12TPH [Ade o1 s 8. (Wlde 40 °C dl 1100 °C YHll o1
sllHL AU 8. Aol U2 750 litersthr B, AUSAHeA 20 A8l 0.92
& 538 der) 9700 kCal/kg. ®, olléeoll :0{l4ls le 0.12 kCal/kg’C. &la

cl 1) G¥lell izl % Hi 2lltll 2) @glotl stle it 2kl

OR
Explain with neat sketch why proper heat distribution is required in the
furnace system?

gl dle Sldlogjatstell agRaud 2usdl €131 mestal.

The following are the data collected for a boiler using coal as the fuel. Find
out the boiler efficiency and evaporation ratio by direct method
Steam generated :8TPH Quantity of coal consumed: 1.5 TPH

Steam pressure: 10 kg/cm? GVC of coal: 3995 kCal/kg

Temperature of steam: 180 °C Enthalpy of steam: 660 kCal/kg
Feed water temperature: 85 °C

sletefl Alddl Bs alead W2 oA Yorod ol 321 8. cll A SR ofl sidesatell
dall salluete 2ellal Slese usldell alltl .
¥ ofol9lol :§TPH sldlell duReL: 1.5 TPH

slae(l GVC : 3995 kCal/kg
®lHoll Aeauall: 660 kCal/kg

| H E6URL: 10 kg/em?

¥ He] dluHLet: 180 °C

ls ale? dluHlet: 85 °C

OR
Boiler efficiency by indirect method is more useful why?

Solslaese Ugld ol sllcedl staletidl ay Gualloll & au 1ig?
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The following are the data collected for a boiler using furnace oil as the fuel. 04

Ultimate analysis (%) Flue gas analysis (%)

Carbon = 85 Flue gas temperature = 240°C
Hydrogen = 10 Ambient temperature = 28°C
Nitrogen = 0.8 CO2% in flue gas by volume = 11
Oxygen = 1.1 02% in flue gas by volume = 8
Sulphur = 1.1

Moisture = 0.7

Calculate (1) Theoretical air required (2} Excess Air supplied (EA) (3) Actual
mass of air supplied/ kg of fuel (AAS)
golal ISl UE Al Bs SR H2 ol Yool oll $eL 8. cl A ellefeir Hi2 0¥

)33 el 28l sE B2 2) WA cAtllRUell sall 3) WsYiet HI s R
A e 2l

wucdlie Aottelllla (%) 56 AU Aol (%)
slolol = 85 §¢ Ade] dlUHlet= 240°C
slesglogel = 10 clldlalRle] dluHlet = 28°C
oll 5 2logot= 0.8 $6 AUML CO: % SEY¥Gi =11
wll(Blogel = 1.1 $¢ NUHL 0% SEHFW =8
UCER= 1.1
Ao = 0.7
OR
Calculate the rise of feed water temperature by providing an economizer to 04

boiler; generate the steam of 10T. The inlet and outlet temperature of flue gas
is 330°C and 180°C respectively. The air fuel ratio is 21:1 and boiler
evaporation ratio 10. Neglecting bolwdowen and condensate recovery. (Cpg=
0.23kCal/kg°C)

10T <R Wellelcdl eleSeH] BslallHie 232 coude 8. sslellHigs el scj 0%
o] cluHlel 330°C &l 180°C Yl €2 & , sall ol lincdRlell 2JRldR 21:1 B
U HEAR oll BelluRalel 9JQllctR 10 B. oGl SIGet ¥ o2l $3cR2 ofl Rsal

acll otell Al i uRell wslollHig el el gls cleetl diunHiststl ctil 2llkl
(Cpg= 0.23kCal/kg°C )
The following are the data collected for a boiler. Find out the boiler efficiency 07
by indirect method.
Carbon content in fuel (C)= 84%
Hydrogen content in fuel (H)= 10%
Moisture content in fuel (m)=0.3%
Ambient temperature = 35°C
Flue gas temperature = 190°C
Humidity in ambient air = 0.023kg/kg of dry air
GCV of fuel= 9,600 Kcal/kg
Surface temperature of boiler= 85°C
Sp. Heat of flue gases= 0.23kCal/kg °C
Sp. Heat of super-heated steam=0.45kCal/kg °C
Mass of dry flue gas= 25.36kg/kg of fuel
Actual mass of air supplied/kg of fuel=22.49kg/kg of fuel
Radiation & convection losses=0.32%
Losses due to incomplete combustion= 0.02%
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Ws ol HI2 ol A Yool oll 321 B. dl A R ofl sideaicl eot slese
ugldell ellul .

stolot oll eUoL FRyucHl (C)= 84%

slesglagstall eloL sgueHl (H)= 10%

Aol ellaL sUEAH (m)=0.3%

ellclelRBl of dluHlet = 35°C

$G2) o] clluHlel= 190°C

eMElA of yHal ellclerl = 0.023kg/kg of dry air

GCV gjueHl = 9,600 Kcal/kg

ollfetell AUEle] dluHlet = 85°C

. €l se2j A 12 = 0.23kCal/kg °C

A Sle Yyur B2s aria w2 =0.45kCal/kg °C

HIRL s §LE8 562 Aat = 25.36kg/kg of fuel

AsYulet HiA lls AR ALcla=22 49kg/kg of fael

28l alet wal sed st A= 0.32%

YRl £&ot o cllB aucll dld = 0.02%

In a double pipe heat exchanger hot fluid is entering at 220°C and leaving at
115°C. Cold fluid enters at 10 deg ¢ 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.

SUE WSU 8le et Hl 21RH Yallél 220°C 3 ELHE UL Blal 115°C ¢8R
oflsA 8. 65 Ualél 10 °C UR ELHA UY VA 75°C AlUHLS\ (&LR oll5A B.012H,
yaltdl 12 1 sl 22 100 kg/hr, 2121 Yclldl HI2 cp = 1.1 keal/kg®C, 65U ycllél
U2 cp =0.95kcal/kgC & cll o{lAotl ($2240 W12 LMTD 2l . 1) WA sl 2)
s1Gote? scll

During the reciprocating air compressor testing following parameters are
measured calculate Isothermal Efficiency.

Flow coefficient : 1 Temperature before the nozzle 40°C
Nozzle diameter : 0.08 metre Pressure drop across the nozzle:
0.036 kg / cm?
Receiver Pressure: 3.5 kg / cm? Gas constant : 287 Joules / kg K
Inlet Pressure: 1.04 kg / cm?® Motor input power :100 kW

Inlet air temperature: 30°C Motor and drive efficiency :86 %

Pressure before nozzle:1.08 kg / cm?

2{lUlE oL sl el 22101 £t ogel agel wRtHl2? il ol Aell
B 1A 8. dl d w2 2lu3 ot s el usdl aud stleaidl
allal.

$Gl BANLS: 1 oAl O3E UBCHL of dlUMlel :40°C
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oll23c ol caUl : 0.08 metre ol 3 WA & YR §lU: 0.036 kg /

2

cm
Aallarz of E6uRL: 3.5 kg / cm? SR AN - 287 Joules / kg K
ol EGIRL 1.04 kg / cm? Hl2R Sotye UlcR :100kW
Bal@e dcllo] dlUMlel : 30°C HlzR el gleScloll silaticl 86 %

ol 3G USCHLe] EGURL :1.08 kg / em?

{¢c)  What are the various instruments required for performance evaluation of
compressed air systems by nozzle method?
(5)  sUs AR AlreHul olloset Nas URg o S AGBAL HIZ clURLAL YELYEL

Altdetlotl otlH R Cll.
(d)  Explain fouling factor and state factor affecting on it.
(s)  glclol 3522 AmHastal dall Aal R 5l URHOL vl
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