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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) — EXAMINATION - Summer-2023

Subject Code: 3361907 Date: 12-07-2023
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 non-programmable scientific calculator is permitted.
6. English version is authentic.
7. Standard data sheet (given with GTU syllabus) is allowed in examination.
Q.1 Answer any seven out of ten. £21Hi{l S1OURL Aldsil Aaled AU 14
w1 g Statre the primary and Secondary sources of energy
1 Gosle] wleMs wa Ae Bld) waldl.
2. Write the steps of fuel §aving in a boiler.
2. olgauU Weto] (Gosl) MiUlddl HIRell Us (RRU) Gudl.
3. Define heat duty for heat exchanger.
3. cele WsyAw Ui ‘€le syl culuuled s,
4.  State the various‘_ Heat losses of furnace.
¥, ®glHiadi Gl cuy (Sle dll) il uleEl wsildl.
5.  Define ‘tons’ of refrigeration. Write its equivalent value in lical/hr and BTU/hr.
U, 3R Y2 ‘2et'ef] culul AL dedl Apudl efuidd] (SHd) keal/hr
ol BTU/r ol AUSHHT qudl,
6.  State the functions 01: steam strap.
€. WlHausil sl satld).
7. List different flow control methods adopted in a compressed air system.
9. 5115 AR (M I durldl el el sdl seld s [dudlo (6 lsild).
8. Show the relation between COP, EER and kw/ton.
¢.  COP, EER and kW/ton el uitl %lldl.
9.  List the different types of thermal system u‘_sed in industry.
€. 9o5loHl duRld] gel-ogel UsiRell g4Hd [Rireus{l YIE] Weild).
10.  What is free air delivery?
0. sl AR Sldlail 224 gj?
(@) Determine the head loss to friction between two points 1000 m apart of a pipe
Q.2 work system having 16 cm bore and friction factor is 0.008. The water flow 03
rate is 48 m3/h.
SR (1) A ULBU [RRHedl vigell Ul 16 cm & 2 §l52Uet 5522 0.008 B. %) 03
Aulell YR Udi ulglel udlsedl €2 48 m3h €A dl 1000 m «il wd? &4
UleUetl 6 UlEe2 dell glselet &S el QLltl.
OR
@ Explain the construction and working of inverted bucket type steam trap 03

with neat sketch.
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Draw a Sankey diagram for following data:
(i) Heat Output:40% (ii) flue gas loss:35% (iii) wall loss: 10% (iv) cooling
l0ss:10% and (V) stored heat:5%. Take heat input as 100%.
ol Aetl 321 HIS Aol SIUAM 1R
(1) €le AIBYR: 40%, (2)54 A €lA: 35% (3) eldlaHlel]l dld: 10%
(4)5612L d14: 10% Wal (5)AASd El2: 5% vl €le Helye 100% 4.

OR

List energy efficiency measures for Boiler performance.

W66 HIS WetofT NGl Hiuedl »LE] odetldl).

The amount of carbon, hydrogen and sulfur in a coal used in a boiler is 86%,
9.9% and 4.2% respectively.
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
Determine, (1) Theoretical amount of air supplied (2) Additional amount of air
supplied (3) Actual amount of air supplied.
WS o6 Hi dUdL SIGUHL 5101ed, SIENeA WA Aese] UHIRL
51 86%, 9.9% ol 4.2% 9.
51941 «{l GCV = 10000 Kcal/kg
dR1A «fl Al = 670 Keallkg
§& AU WL [S5U%ele] UHILRL = 5%
56 AU Slodel SIALSULSSe] UHIRL = 10 %
§6 Ao dludlel =220 °C
dldleRWle] dlUHlel =27 °C
&dlHi &4 &% = 0.018 kg/kg of air
(1) W1odR HI2 3] ALt ilds sdlst] 2e2ll () WIUd dyiRlef] &dl
ol aseel] el (3) WAWR WM Aldd] sdlsil aseel] 214l
OR
Explain point of increasing furnace efficiency using ceramic coating.
ARRAMS 512101 Al dgledl sifeHdl 3dl ld qul] Asid dell Yel

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

516l 3522 2f 87 dal AU sdi URG0) 2Lldl.

OR
Explain in brief about minor energy savings in steam distribution system
KU S12lojelel [eUu] Uil Gosl odud (AN s Auesdl.

What happens if flame strikes the refractory in the furnace?
| $AUHL R (5QH) Assea WASIY d)  Uly?

OR
State advantage and Disadvantage of Direct Method for
boiler.

ollo@Redl Uil dell slel Wa AglAeL QL]
Explain Bottoming cycle with steam turbine.
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OR
List the various losses in boiler.

W01l el el cdofl ALEL oieild).

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/cm2/ hr. take
emissivity 0.8 and factor of radiation 0.65
A5 w84 §1US SAUUI 600 x 600 mm H1Ustl ec M &l 2215 Hlud
sl H 14 8. s9AUs] dlUHlel 1250°C B el s3] €ldids{] 251
350 mm 8. | edluiel uld sad sl adl Wetofl cuedl
21831 521 w1 Goslell cuy ) odstl quRleil Aee{Hi euld). wledsil
A 34131515 ARYGCV) 9600 kCallkg 8. 1250°C dlUHlal d +As K)S]
S22l 30 kcal/em2/ hr 8. AHIHLLE] 0.8 el 5522 21 5142141 0.65
@,

OR
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.
A s ulod ] Ylad] S1Elol sAUUI sel2ls] dlUM et 1250°C W 3\ od
ol U212l €2 400 &le U(d sdls 8. vlelemiell «{lsnd s6 e dlunlst
690°C 8. 2184 ol [A2A¥ tsicdl 0.95 1A dsil 34131515 A&, 10000 kCal/kg
8. 5 AAUI wIsAlowel of URAA 12% UHILL GUEH B wal §&] Y il
Q1815 €12 0.24 kCal/kg° C 8. dldIdRQle] dlUHlel 45°C 8. Asr{leid €l
el 2Alell. R §Yeeil QLR 14:1 @l
Explain LMTD method of performance evaluation of heat exchanger. Also
explain LMTD correction factor.
Sle A suAeseil UsiHed YeUisel HI2ell LMTD Utad(d ¥Hod). LMTD
5350001 5522 URL dHdl.

OR
Define air infiltration. Explain different methods to find air infiltration.
AR peslalel ol culudl WL AR veslalel ulddl «il (dldy Idl
YHodl.
List the opportunities of saving energy in an Air compressor.
AR SIAMUI Gl Y Lddl HIR2 2&¢ dslefl YLEl weild).

OR
List the opportunities of saving energy in an area of Refrigeration/Air
conditioning plant.
121t/ 53121 (e101 Wl leeelL AAui G cdlddl Ui & dslefl AlEl
Weild),
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
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Nozzle diameter = 0.075 m

Inlet Pressure = 1.035 kg/cm2

Inlet air temperature = 30 °C

Receiver pressure = 4 kg/cm?2

Pressure before nozzle = 1.05kg/cm2
Temperature before nozzle =40 °C
Pressure drop in nozzle = 0.035 kg/cm2
Gas Constant = 287 J/kg°K

o1 2Q1dd SNUeAL (Aol uRell sl sdl 32, wipAlaHd ular,
wlpAled A 1A1URA WA 2A18ls UlaR s Ld Q0.
{122 ey UldR = 85 kW
sell slpsleilde = 1.0
ol oll UM =0.075 m
8e1Q2 £6{18l = 1.035 kg/cm2
o142 &dlsj dlUHlel = 30 °C
{ldR W42 = 4 kg/lem?2
o158 U&dle] €01l = 1.05kg/cm2
oll2%¢ U&dls dlUHlel = 40 °C
AlAEU] ddl YR SIU = 0.035 kg/lcm2
AU MYAIis =287 J/kg°K

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.
A5 SlosoR] WwHe] vies] dlUHLel 24°C Aal 3Ala gHl[SE] 50% 8, wUIR
WERs] dlUHlet 40°C e 1A2ld gHl(52] 2296 B. wUUI dlell ds2lALlet
sil £ 275 m3/min 8. % WERell M Bieeil dldldLell ¢Hl[S2] 3(R1A
i sH 11.1 Wal 9.8 Sl dll 1Het] %63 6oL @ls k.
An auditorium of 500 seating capacity is to be air conditioned for summer
season. 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 m3/min/person. Take outside and inside humidity
ratio as 13.25 and 9.25 respectively.
Considering above data, determine (1) Sensible heat (2) Latent heat removed
from the air (3) Sensible heat factor of the system.
500 W65\ il &Hdl tlddl ALSI21Z1uHe] HIZ Getlunlefl b HI
dldlo&del scle] 8. oslReil @{ldl: dlunlet =30 °c, Talld gulslél =
50 % wieRedl efldl: diuniel =20 °c, lalla gulslél = 60% Yzl
ULSAIHi widdl edlst] aseell: 0.25 m3/min/person. M&lReil Wal Bigell
dldlRQlell gH1(S2] 2RI wef 51 13.25 Wl 9.25 €.
GUsil (Addla el @efal (1) Asld sle () edinlell &2 s2udl I
ARH] (3) Alreusil Asr{ld €le $seR 2l

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 51622 &6l €le WsA%R Ul M Udlsle elMd ed wa WeR
sl50d dlUHlel 140° C AU € B, AU 6SL UdLEle] dluHlel 25° C 2l
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dtlal 85° C 1Y 8. LMTD 201t 34a %) $352e1 5522 0.92 &lU dl 53525

LMTD 2ldll.
Explain with sketch the ‘flywheel effect’ of building.
[esTol Hieefl “salreeld 552" wLs(d Il UHwdl.

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

for heat exchanger.

Sl AsHAYR Ul '©F52ldad!, ‘NTU wal wldu{ld €l 2l4s

s1A sl o] caul A
Write down the steps to calculate the cooling load in general.

54121 d15e{] ARLAT] 5l HIZetl AlHIR Y () QU]
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