Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - 6(NEW) « EXAMINATION — SUMMER 2018

Subject Code: 3361907 Date: 08-May-2018
Subject Name: Thermal Systems And Energy Efficiency
Time: 10:30 AM TO 01:30 PM Total Marks: 70

Instructions:

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 only simple calculator is permitted in Mathematics.

English version is authentic.

Standard data sheet (given with GTU syllabus) is allowed in examination.
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Q.1 Answer any seven out of ten. €20l SlEUBRL Ulctotl scllol UL, 14
Distinguish between primary energy and secondary energy.

Yla@s Gosl val Asos3 Gl Aol Ae AU,

Define the term “Energy Manager” and “Energy Auditor”.

Aot AR Wal Wt Blsle: Ue ofl catvaul AU,

Write the steps of fuel saving in a boiler.

ASARML Aatosl (Bl) slulclal Hizell UE (RU) AU,

What is the significance of optimizing furnace temperature?

g (M) ML dAlUHLotoll HNELHE DA of 9 Hecel B?

What is heat duty for a heat exchanger?

‘ele AsuAoR’ i ele sy2l g ©?

State the various Heat losses of furnace

Sl Al Gl caat (le AR ofl L€l oot

List different flow control methods adopted in a compressed air system?

SRS AR R HIZ auRldl o€l el sl s ueuldullej (@re

ool

8.  Define ‘tons’ of refrigeration. Write its equivalent value in kcal/hr and
BTU/hr.

¢. ARl U2 ‘Bot’oll catvall AW Aell Ul galadl BHA

kcal/hr ol BTU/hr ol AsHHT AU

9.  State the functions of steam strap.

¢.  WHzuel sl eallal

10.  List the different types of thermal system used in industry.

0. EosBlBHl aupndl gel-gel usiell ald Rreuoll a1l wetiall.
Following information are obtained during boiler testing. Calculate the boiler

G N WO LUK AW woN e

Q.2 (@) efficiency by direct method. 03

1. Quantity of steam generated = 8000 kg/hr
2. Steam pressure = 9.8 bar and temperature = 180° C
3. Feed water temperature = 85° C
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4. Quantity of coal consumed = 1600 kg/hr
5. GCV of fuel = 16720 kJ/kg

As el 2oL eAlol oflAoll HBEAl HA B, dSFARel
Aglflaell (stlattdl) ytet wealQel awl.

1. ¥ GeulEatoll %28l = 8000 kg/hr

2. WMo £GULRL = 9.8 bar Wl llUMlel =180°C

3. §ls Al2Ra] cdluMlet =85°C

4. S\ARMlell auRllell €2 = 1600 kg/hr
5

. AdRlell N 3ARGls Ay = 16720 ki/kg

OR
Determine the head loss to friction between two points 1000 m apart of a pipe
work system having 16 cm bore and friction factor is 0.008. The water flow
rate is 48 m3/h.

As WU ReHoll BEA AUl 16 cm ® wal £ls2et ¥522 0.008 B.
Al Axtell uR adi wellett yaigell €2 48 mé/h &l <l 1000 m el

AR VA WBUell A WSo2 Aol 5ls2et 85 A 2.

Draw a Sankey diagram for following data:
(i) Heat Output:40% (ii) flue gas loss:35% (iii) wall loss: 10% (iv) cooling
loss:10% and (V) stored heat:5%. Take heat input as 100%.

o{lAatl 32l U2 Aosl stauouM €1
(1) éle wBaye: 40%, (2)5c] A ARL: 35% (3)elalcedll AX: 10%

(4)scllol AR 10% uA (5)A2UEl 8le: 5%. 218l sle Saye 100% Al

OR
List energy efficiency measures for an industrial furnace.

BosWlAA $aU (dl) 12 Aotos] Agl{latell Hiue{l el olotial.
Explain with sketch the float type steam trap.
sclle 2l WHgu vusld 13l wmesal.

OR
Explain in brief about minor energy savings in steam distribution system

¥ Sldlogjalel Ruul HalR Gl et AN gsHi AMstAl.
State the leakage assessment method for air compressor with an equation.
AR SLYAR URall cldy AAuA2 el Yot WA g2l

OR
What is Fouling Factor ? State the factors affecting it.

$1Gclol ¥522 9 B? Aol UAR scdl URGA g2l

State the methods of waste heat recovery in flue gases and explain any one.
53 (€6ot) AUl ‘A 8le Jscdl el utu(dA sQUA wa

AL 51wl As AHsLA

OR
Explain use of ceramic coatings to increase furnace efficiency.

gadoll sllaHdl auRdl 22 RRMAs 51801 ol GUoL sl A\
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Al
Explain with sketch the ‘flywheel effect’ of building
(Qeslol Hizell “scitacdlad 8%s2” sl il AMestal.

OR
What happens if flame strikes the refractory in the furnace?

ol $AAUL 22l (5AH) AFselal Wausial Al g aul2A?

Calculate furnace efficiency by indirect method with the following data.
M Sensible heat loss in flue gas : 45.55 %
(i) Moisture is 0.15 kg/kg of fuel oil
(iii)  Flue gas temperature is 750°C & ambient temperature is 40° C
(iv)  Loss due to evaporation of water from Hy in fuel: 9.13 %
(v) Heat loss due to opening : 5.56 %
(vi)  Heat loss through skin : 2.64 %
(vii)  GCV of fuel is 10000 kCal/kg
(viii)  Unaccounted losses : 10.76 %.

o{lAetl 32l GuAdL s3al gl HRell Alllall SosieRse
Ue(dell 20l
()  $6 A &Rl Aollect éle AR : 45.55 %
(i) AU 1l HE3Re] YHIRL 0.15 kg/kg of fuel oil
(i) $¢ ANUoj AlUHlel 750°C Ml cllcllelRQloj AlUHLet 40°C
(iv) SJAMicll H2oj wellMi oirUletast ddi 8le A :9.13 %
(v)  BlUe{ldlell 51200 U dle A :5.56 %
(vi)  Slotell adl dle A : 2.64 %
(vii)  sJctoll 3NS5 Acy 10000 kCallkg

(viii) oA AU : 10.76 %.

OR
In an oil fired furnace, stock is charged through an open door of 700 mm x
650 mm size having wall thickness of 375 mm. The furnace temperature is
1250° C and black body radiation is 30 kCal/cm?/hr. The calorific value of oil
is 9900 kCal/kg. Calculate energy lost by radiation through open door and
energy loss in terms of oil consumption. Take emissivity as 0.8 and radiation
factor as 0.71.

As S SlAS $AAUL, WAl €U 5 Bo] HIU 700 mm x 650 mm
Ual ASIE 375 mm B, glRL WIsal sl AUA 8. elglo] dAlUMlet
1250° C 8 wal o@s ollsl 2WlAAt 30 kCallcm?hr 8. Wscell
SA3Sls ARy 9900 kCalkkg 8. WAAL €asl glRl A Al
Al Gasloll a2 Auy Galoll cual BBEall duRvletl dealui Al
L 1 AHAAEL 0.8 ol 231AA F522 0.71 A

Explain LMTD method of performance evaluation of heat exchanger. Also
explain LMTD correction factor.

gle AsuAxRell usllct yeauisol HRell LMTD utuld qmescl.

LMTD $352lol ¥522 ULl AHLC.
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OR
Explain the methods of Air-infiltration to calculate heat gain.

8le ABatofl 21l s2cl Hzo(l AR-BotgleRalatoll Ul UM

List the opportunities of saving energy in an Air compressor.
AR SLYUML Gl ciaulaall MR ¥ dsloll el watlal.

OR
List the opportunities of saving energy in an area of Refrigeration/Air
conditioning plant.

2531w 291ot /AR 5512 Wellogoll AAHL Gl clAlalall HIE JE dslell

ALEl olatlal.

The compressor is operated with following data.

Flow co-efficient: 1

Receiver pressure = 3.5 kg/cm?

Nozzle diameter = 0.08 m

Inlet pressure = 1.04 kg/cm?

Inlet air temperature = 30° C

Pressure before nozzle = 1.08 kg/cm?
Temperature before nozzle =40°C

Pressure drop across the nozzle = 0.036 kg/cm?
Assume Gas constant = 287 J/kg° K.

Calculate (i) Free air delivery (FAD) in m3hr and (ii) Isothermal power.

A5 SLYURAL B UR26A £32Ulat ol Aatl J21 Gucte B.
scAl sl-Aglel2oe = 1

Aler eaual = 3.5 kglem?

Bl Ul = 0.08 m

BolAe E0lRL = 1.04 kg/cm?

el Al gclle] dluMiet =30°C

ol USCle] €GBl = 1.08 kg/em?

R USCLe] dAlUHlel =40°C

ABAHL EGULL A%l = 0.036 kg/cm?

. WRlAL AU ARANOLS = 287 J/kg® K.

OLngél 5L, (i) 5l AR (3(Ac3l (FAD) A4l (ii) AUsAAHA ULlaR,

OR
The inside temperature and relative humidity of conference room is 24°C and
50% respectively whereas the outside temperature and relative humidity is
40°C and 22% respectively. The ventilation air passed through this room is
275 m3/min. Calculate cooling load required by assuming outside and inside
humidity ratio as 11.1 and 9.8 respectively.

As HlogRo 3Ho] BER] clUHlel 24°C ol IlAla gHl(3El 50% B,
HAR 6ol AlUMLet 40°C ol JALla gHl3El 229% B. 3l sclloll
AotlAlel ol €2 275 m3/min V. %l 6lslRell Wl VEAl clcAlelRQLell
gHUS2l 2D AofsA 11.1 Ao 9.8 8l Al 3Holl %331 gellor Als .

Following data are available for an air-conditioned restaurant.

CoNoOARWNE

© oo N o g A w bd e
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Outside design condition: 41.9°C DBT, 27.1°C WBT

Inside design condition: 26.7°C, 50% RH

Size of restaurant: 20m x 15m x 4m height

No. of air change per hour: 2

Opening and closing of door per hour: 3

Use factor: 3

Air ventilation required per person: 0.48 m*/person

Humidity ratio for outside and inside are 16.6 and 11.1 respectively.
Max. capacity of restaurant: 100 persons

Calculate: (1) Total infiltration in m3min (11) Ventilation Required in m%min
and Total load due to outside air.

A5 AE(325 W2Re2 HIR o{lAsll 321 Guciou .

oolRell cldlaRRlell RA(A: 41.9°C DBT, 27.1°C WBT

el clclaRule(l @AQ: 26.7°C, 50% RH

2\Reeell UG : 20m x 15m x 4m GLULES

Aoyl vl yld scs: 2

gcllosloll vAcloll Aal ol cloll €2 Yld scls: 3

Yo ¥s2R : 3

33| AR AlAet YA culsel : 0.48 m¥/person

WElRoll WA BERe cldlaRQloll gH3El 2R AofsN 16.6 A 1.1
RReeoll HedH 3UREL : 100 calsaA

A (1) s Belldcealet m¥min (1) ¥33 AlRAAA m3¥min Wa
olglRell scllotl Al adl s Als..

The inlet and outlet temperature of hot fluid remains 140° C while cold fluid
temperature increases from 25° C to 85° C for counter flow heat exchanger.
Calculate LMTD and corrected LMTD if correction factor is 0.92.

A5 516022 SA sle AsUAR U ORH Ycllgle] EHUA Ud o HUSIR
olls0q clUMLel 140° C AN W B, AR 65l Yclldlo] dlumist 25° C
Al adllal 85°C A B. LMTD U Aol %8l $52U0l $522 0.92 &l Al
§382S LMTD 20

State the important features of energy conservation Act.

Aot sou 2ot Aseoll Yuat cllatellsdil selal.

Define the term “Effectiveness”, “NTU” and “Overall heat transfer
coefficient” for heat exchanger.

gl AsUAR HIRZ ‘B3sclaal’, NTU Wal WRUA 8le 2lou$
slAglA2ace’ ofl caltvanl vl

Explain difference between IHG and ICL with a neat sketch.
IHG Aol ICL clRAoll AE AlslA gl UMl
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Table-1

Pressure | Temp. Specific Enthalpy kJ/kg
bar °C Liquid hs | Sat. Evap. hy; | Sat. vapour hg
9.6 178.73 754.9 2019.9 2774.8
9.8 180.0 759.0 2016.7 2775.7
10.0 179.97 763.0 20135 2776.5
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