Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- VI EXAMINATION —Summer- 2019

Subject Code: 3361907 Date: 18-05-2019
Subject Name: Thermal Systems And Energy Efficiency
Time: 10:30 AM to 01:30 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 only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. 2zl SISUBRL ALl sxALoL HALULL
1.  Explain briefly Standard and labeling program related to Energy Conservation
Act.
VA% 5e0xqoed D52 Al Ut Hi 22188 A QoI WA 25 HL AHMA,
Enlist the different types of energy losses to be considered for performance
analysis of a boiler system.
2. ollddr dlzau Al sUHEs HIZ oAz HL dAldl syl oyel Uslz L G2, 4y, «{l A1El
ERTEIN
State the function of steam strap in a boiler.
OISR HI 2ZIH AU2U < 514 sxp1dl,
Explain briefly energy losses due to furnace opening.
5124 AL AL 51200 Adl 242D Al A4 25 HL AHAAL
Draw sanky diagram for a furnace.
504 HIZ Al U] SPUAM 2R,
What is free air delivery? Explain briefly.
5l 212 ldladl vizd 92 25 1L AHmAl
Define following terms related to heat exchanger.
(i) Heat Duty
(i) Capacity Ratio
9. Glz viaeon2 Al de™ Ui <AlAeAl vl <l vl 24l
(i) €lz ga2l
(i) 5udl2l <[,
8.  State the selection criteria for suitable refrigeration system.
. A lerRq 2 HIzL uizoldl BBl srBlAl.
9.  Define “Tone of refrigeration.”
. “2d g wlenaud” <l vl vl
10.  State COP for an ideal refrigeration cycle.
10, BIEd 25994 UIH5E HIZAlL COP sxBlLAl.

NS, s 0 X AW

Q.2 (@) Differentiate between conventional and renewable energy sources.
URA R (2)  UTURLAA DA Yel: UL Bl AL A2 AL Al AL
OR
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What is BEE? What are its objectives?
BEE 212& 9? d-ll Gall 9 £9?

Write a short note on cogeneration system.
R EH R e CHIEPRTE RSB TN

OR
What are the mandatory provisions of the EC Act? Explain briefly.
EC 152 «{l 5142152 syloiandail 55 £9? 25 Hi U1,

Enlist different types of steam strap used in boiler and explain any one in
detail.
LSO HI AURLAL 62l 02l 221 U2U | A1EL otlladl 2l SITURL 25 25 Hi dHMAlL

OR
Discuss energy efficiency measures in a Boiler System.
oUSOER 21224 <{l 2042 2A51{14d] HIZ et waal | 22l 53,

The amount of carbon, hydrogen and sulfur in a coal used in a boiler is 86%,
9.9% and 4.2% respectively. Using following data determine, (1) Theoretical
amount o air supplied (2) Additional amount of air supplied (3) Actual
amount of air supplied
GCV of Coal =10000 Kcal/kg
Enthalpy of Steam = 670 Kcal/kg
Amount of Oxygen in flue gases = 5%
Amount of Carbon Dioxide in flue gases = 10 %
Flue gases temperature =220 °C
Ambient Temperature =27 °C
Humidity = 0.018 kg/kg of air
25 6O HI AUAL SIAUIHL 5100, SIOZIonL Bl UE5R, UHLEL 2A15H 86%, 9.9%
2 4.2% 9. <2 oyeuda dlodl uz gl (1) olldaz Hi2 or3<l Aetldls saldl ox2el
(2) 2 AHR1AL Al Al or2dl wied (3) MR 2UUAL HI 2L ALl o521 9lAl,L
519414l GCV = 10000 Kcal/kg
a2191 il i-a1eul = 670 Kcal/kg
51 Hi vy, UHIEL = 5%
5401, UL 515 SALSALSS  UHLEL = 10 %
5230 < dluMl- = 220 °C
AUALAREL 4 AU = 27 °C
GAlHL 264 ¢y = 0.018 kg/kg of air
OR
I.  State advantages and disadvantages for direct method for performance
evaluation of boiler system.
ii.  Following data were noted during performance testing of a Boiler.
Steam Pressure: 17.5 bar
Steam Temperature: 300 °C
Steam generation rate: 250 kg/hr
Fuel Consumption Rate: 32 kg/hr
Calorific Value of Fuel: 30000 kJ/kg
Feed Water Temperature: 27 °C
Specific heat of steam: 2.1 kJ/k°K
Calculate efficiency of boiler using direct method.

i olOER lz2u <AL s Hetise <l $11252 HAG AL QLR 21 ARAL sy RUAL
i, oldaR AlwaH L uslie 222l el 1A sypuel Hoyor <l ladl wind
2AQ, 59,

2/5

03
03

03
03

03
03

04

oY

04
ox's

04

oY

04

oY



Q.3
U2, 3

(a)
()

(@)
()
(b)
(%)
(b)

(1)
(©)

(%)

(©)

©)

(d)

QAN o eotlll = 17.5 bar
ARUYL < dlUHIA = 300 °C
Aud <l qu19 £2 = 32 kg/hr
ud-l 5dilsls A€y = 30000 kilkg
518 A2 dluMld = 27 °C
R0 <l 2zdlsls €lz = 2.1 kIkeK
22|14 sy<29ld 22 = 250 kg/hr
31252 e L <AL GualoL 53] < ol <l s1zaidl e,

Give Classification of heat treatment furnaces and explain any one in detail.
$lz 22tz 52 < Aol 52l 519 w215 dldlz 4l dHmal,
OR
Explain different energy losses in furnaces.
514 HL Al SYEISYEL BN AHMAL

What is the importance of controlling draught in a furnace? Explain with
sketch.

5924 Hi gls2ed LM 539 o Hesed 9 97 BhigAl 1l Al

OR
Explain heat transfer in a furnace with sketch.

215l 212l 544 Hi €12 21452 AUl

For an oil fired reheating furnace, furnace temperature is 1250 °C and oil
consumption rate is 400 liter per hour. Flue gases temperature leaving
preheater is 690 °C. Specific gravity of oil is 0.95 and its calorific value is
10000 kCal/kg. The average amount of oxygen present in flue gases is 12%.
And specific heat of flue gases is 0.24 kCal/kg®C. Ambient Temperature is
45 °C. Find sensible heat losses. Take air fuel ratio as 14:1.
25 21194 2l A ZElZ00 g Ui 544 o diumld 1250 °C vt 2UHE <l duR1e
£2 400 dll22 Udl sals 9. yldl2z ui @l dlsndl 564 9 < diumid 690 °C 9. 24
il [afar addL 0.95 214 d<l 5ci2l5ls de 10000 kCal/kg £9. 524214 Hi sHisiloy<,
o U1 1296 UHIBL BUSH 89 21 54 A il 2URdlsls €12 0.24 kCal/kg®C 9.
AUALARL o ALUHIA 45 °C 89, A=l El2 Qi AIAL 242 24rd AL plidR 14:1. gl
OR
Stock material is being charged in oil fired furnace through an opening of size
600 x 600 mm. furnace temperature is 1250° C and furnace wall thickness is
350 mm. calculate the radiation losses through this opening per hour. Show
this loss as additional amount of oil used. Gross calorific value (GCV) of oil
is 9600 kCal/kg. Black body radiation at 1250 °C temperature is 30
kCal/cm?/ hr. take emissivity 0.8 and factor of radiation 0.65.
25 2UHE 5143 514 Hi 600 x 600 MM HIUAL e2al Hi 2l 2215 H2IAa Alsy 5214
£9. 5 < dluMLc 1250 °C &9 2ie geiall £laua | 2815 350 mm 9. 24 e Hi
ol Uedlsauts e 2l Al 2149 2 <] ABLAL 530, 2 A 4 AUAAL AHIRL AL 2U5E
d<ls 2alldl. 24 <l Alu 5disls dey (GCV) 9600 kCal/kg 9. 1250 °C dluMie
alq ods ollEl 2Aa 30 kCal/cm?/ hr 9. 2441121 0.8 244 5522 115 244214 0.65
al.
Following data pertain to a Compressor. Determine compressor flow rate,
isothermal power, isothermal efficiency and specific power consumption.
Motor input power = 85 kW
Flow Coefficient = 1.0
Nozzle diameter = 0.075 m
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Inlet Pressure = 1.035 kg/cm?
Inlet air temperature = 30 °C
Receiver pressure = 4 kg/cm?
Pressure before nozzle = 1.05kg/cm?
Temperature before nozzle = 40 °C
Pressure drop in nozzle = 0.035 kg/cm?
Gas Constant = 287 J/kg°K
{12 srpudd siUUR <l [Ao1dl uel 51U 56l 22, BUHAARL WIAR, 2UHAIARE
21514, i 20415ls wiar sy3<laid WAl
Hi2z Heyzular = 85 kW
sal s1olelaez = 1.0
Alzd Al ey = 0.075 m
Hed2 Uuz = 1.035 kg/cm?
Hed2 w12 2¥UA2 = 30 °C
Aedlaz YAz = 4 kg/lem?
ot USal eodlel = 1.05kg/cm?
Aot UGSAle dluHLd = 40 °C
Al Hi Adl U2 glu = 0.035 kg/ecm?
AU wANLs = 287 J/kg°K
OR
A shell and tube heat exchanger of following configuration is being used as
oil cooler in which oil flows at shell side and cooling water at tube side. Tube
side dimensions: 460 nos x 25.4 mm, OD x 2.11 mm thick x 7211 mm long
with 2 pass. Find out LMTD for the counterflow arrangement of heat
exchanger. The monitored parameters for counter flow arrangement are as
below.

Parameters Units Inlet Outlet
Hot fluid flow Kg/h 720000 720000
Cold fluid flow Kg/h 890000 890000
Hot fluid temperature °C 145 102
Cold fluid temperature °C 25.5 49

24 5682 dZl5 AUAAL A 24 2401 USIR AL El2 DaAorML BUHA AL UIDE 1<l
el 2201 UISL AG 8. 240t ALl HIU: 460 nos x 25.4 mm, GlSIRAL ALAL X
2.11 mm 318 x 7211 mm doils) (oil wim “id) 2il €l2 viatAdsyz 112 LMTD
AL 516222 56l viRor¥z HI2 Hi<l22 5361 UZlotull {12 Yoyor 9.

yZlotull Units Inlet Outlet
Sz 5248 g—ﬁ Kg/h 720000 720000
sles 5248 54l Kg/h 890000 890000
$12 €48 dIUHI- °C 145 102
518 5848 dlUHLA °C 255 49

Define Design condition. State design conditions for different applications of
air conditioning.
woflseu 29|dl Al vl vl dldla 212 sedladlol 2ivelsaiq vzl sieilseu 24dldl
¥ BlLAl,

OR
Define air infiltration. Explain different methods to find air infiltration.
2R Heglezale <l arval vl 242 Heslezad diadidl (A <dl uumal,

Explain energy efficiency measures in refrigeration and air conditioning.
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251390 21 iR sedlaeloL Hl22Hl | 2042 2451244l AL GURAL AHAAL

OR

Explain following in context of energy conservation Act.

(i) Demand side management

(if) Energy Conservation Building Code

(iii) BLY
VA 5oL D152 <Al UECHI AHMAL

(i) $lHles ULDS HedsyHz

(ii) 21420 s-oxA9 ofledlol 518

(iii) o4Ad Q¥Y Aisy<il
An auditorium of 500 seating capacity is to be air conditioned for summer
season. Considering following data, determine (1) Sensible heat (2) Latent
heat removed from the air (3) Sensible heat factor of the system.
Outdoor air condition: temperature = 30 °C, Relative humidity = 50 %
Indoor air conditions: temperature = 20 °C, Relative humidity = 60%
Amount of air to be supplied: 0.25 m®min/person
500 o155l <l audl Hddl 2E2RAH 4 Gl <l 84 HI2 dAldldsan sal .
Al (1AL A 21 @ 4 (1) Aedlowa dlz () samidl g2 sdl opd azHl (3)
Alzay Al Alod €lz g2z Ml
o1zl 29ldl: druHid = 30 °C, Relative humidity = 50 %
wiz2dl 29ldl: diunia = 20 °C, Relative humidity = 60%
Y21 ULAML 2L sall or2dl: 0.25 m¥/min/person

Explain different types of recuperators used for air preheating in a furnace.
sl U201 521 Wiz qualdl (408 <l2puzed dHmmal,

Define Free Air Delivery. Explain nozzle method for calculating free air
delivery in an air compressor.

3l 212 ddladldl vl viul 212 sz 1 gl 212 ddlagl dialdl diaa dd
AHN AL,
What is fouling factor? How it affects heat transfer in a heat exchanger? What

can be the remedies for the same?

51860l 5522 2124 924 €12 viaelonz Hi €l2 21152 A 54l <ld 2442 52 69?7 d-l GuiA
9L SIS 2U5?

Explain flywheel effect of building materials on air conditioning.

ofledlor v2l<lae Al 242 sedlalor uz gdl w1z uHAl.
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