Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION - SUMMER 2025

Subject Code: 4361908 Date: 16-05-2025
Subject Name: Thermal Systems and Energy Efficiency

Time:10:30 AM TO 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

7. Standard data sheet (given with GTU syllabus) is allowed in examination.

Marks
Q.1 (a) What are the energy conservation measures we can apply in home ? 03
(1) a1 A1UQ sA1 G 2A4R21CI011 YA @19 53] 2SI 1A? 03
(b) Why drain is required in steam system? Explain necessity of condensate recovery. 04
(61) 22)d R2HHi 3ot 211 HI2 %33 82 sSoSode Rsuld] 21U uSI AH¥4d]. oY
(¢) Explain energy efficiency for below thermal system. 1. Steam generation 2. HVAC 07
(heating, Ventilating and Air conditioning).
() oflAofl Yaid RI2eH HI2 G siRitHdl AHMd. 9. dRAN BcUlga . HVAC 09
(81221, Alo2Allar 2Hal A2 sos)Uclla).
OR

at do you understand by energy audit? Write important points to be covered while
(©)  What d d db dit? Write 1 1 b d whil 07
performing “walk through energy audit”

(8) Qo AA(S2all 248 ) B2 " dles g Gl A1(Se" 52l duid Lloldi Adloll Hecayel 09

HealA duil.

Q.2 (a) State advantages and disadvantages of indirect method for boiler. 03
(D) oNgaR Hi2 Ul Ugldoll SIUEI 1ol FRSIUEI HU. 03
(b) Explain By-metallic strip. 04
(¢) ofiy-AeIfds 22 AHwd]. 0¥
(¢) Explain the general fuel economy and how to measure energy efficiency in the 07

furnace systems.
(8) AHIoY cindel 2P d vial a1l wendlAHi Gl sideiddl d1 2d dud d 09
AHwdl.
OR
(@) Explain steam traps working principle. 03
1) 223 20l 51 Rigid AH9d) 03
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Q3

Q4

(b)
(c)
(c)
(8)
(@)
()
(b)
(©)
(c)

(8)

()
()
(b)
()
(c)
(S)
()
()
(b)

Explain boiler efficiency with figure.

olgeR sIFaiHdIa 2A15(A 2418 AH99).

Explain steam distribution system.

2214 [SRgeyiol [RR2H AHd].

Explain Indirect method for performance evalution of furnace.
ciglotl s11203] yisol HI2 Ul Ugld A,

Explain general structure of furnace.

cilol] A131104 4ol AHWA].

What is parallel flow and counter flow in heat exchanger? Explain shell and tube type
heat exchanger with neat sketch. Write equation for overall heat transfer coefficient
and LMTD with all notations.

gle AN52A0%¥H| AHiIdR MUIE 2ol M[AMAUIE Q] B? Ad 1ol 2l USIRall &le
52003l HUS 25U A1 AHNA]. ASER &2 2I0RASR IYLIIS Aol LMTD HI2 ci8d]
A5 419 Alsel @,

OR
Write down the application of furnace.
cilall GUA1al @,
Write down the factor affecting in performance of fan/blower.
UuI/cd1242011 UeRTotal 21412 Sl URGAN AU,
Explain in detail the factors affecting in the furnace efficiency.
ciglol] siRi2iAHdI0 24242 Sl URGNg) (AR dilol 3
List the opportunities of saving energy in an Air compressor.
R s1atA™AHI B ciRAI9dl HI2 8 dSlafl YIE] Glatldl.

What are the sensible heat loads for refrigeration and air conditioning systems?
Enlist.

(61) goR8Uol Al AR SoS|Iofla] RIex HI2 AoAloid R0l ¢11R g &2 A Rloig 2.
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()  One air compressor system provides following data. Find out isothermal efficiency 07
and specific power consumption for

compressed air system.

Flow coefficient as per IS = 1.1

Motor power input = 110 kW

Efficiency of motor belt drive = 67%
Nozzle diameter mm = 0.08 metre
Temperature of incoming air =40 °C
Pressure of incoming air = 1.03kg / cm2(a)
Pressure before nozzle = 1.1 kg / cm2
Temperature before nozzle = 45°C
Pressure before receiver = 3.3 kg / cm2
Universal gas constant = 287.1 J/ kg °K
Pressure difference across the nozzle = 0.04 kg / cm2

(5) As 212 513N A2 ofIA YxGioll B2l Elal S B. SIARS AR RIeH HI2 AYAILAd sIFAHd
IS 30l sdl Jelis = 1.1
Hi2R VIR goiye = 110 kW
Hl2R dlce slgdd] siRigiddl = 67%
oll%C 1R mm = 0.08 22
A€ A1dd 8dlg] ctlUHIol = 40 °C
AeR idd] edig] £otlel = 1.03kg / cm2(a)
ollsc Usdi €atlel = 1.1 kg / cm2
oll%C UBAI dluaioel = 45°C
AA1d2 vgdi eaiiel = 3.3 kg / cm2
Yloradd A Reris = 287.1 I/ kg °K
ol 4R €01l dsldd = 0.04 kg / cm2

OR
(a) Explain energy saving measures in a heat exchanger. 03
(1) gle AsVox1 Gl Giudell UaIdi 2Hd]. 03
(b) Explain energy saving measures in a compressed air system. 04
(61) s1a02s 2R RAeHHi G oiudoll Udldi AHwdl. 0¥
(¢) Define LMTD for heat exchanger. 07
Derive the equation of LMTD for parallel flow and counter flow with diagram.
(8) egle ANsVUox Hie LMTD UivIfd s2. 09
AHICR Y16 2ol U[AUUIE HI2 LMTD of 2115201 2415(d 2418 Ao,

Q.5 (a) Write down points to Improving Refrigeration Efficiency. 03
(1) 2gRRI0l SRIZHAI YURUI HiZoll HalA Euil. 03
(b) What are the latent heat loads for refrigeration and air conditioning systems? Enlist. 04
(o) 2gR2I01 Aol AR SoslRlallor R2234 #HI2 YH R0l G2 Q] &2 AIE] clotId, 0¥

Page 3 of 4



(c)

(8)

()
()
(b)
(c)
(c)

(5

Define following terms.

1. Ton of Refrigeration

2. Refrigerating effect

3. Coefficient of Performance

4. Energy Efficiency Ratio

Also, show the relation between COP, EE and kW/Ton of refrigerating system.

oAl AGET ARl SR

1. 2ol 15 g%l

2. 2(5%2%Ual 24AR

3. s12(l3all 2Julis

4. Gol si¥2tHal el

BURid, COP, EE 2Hal kW/2al 2(5%2[221 [R12eH ddall 2i6i4 aididl.

OR

Write down the parameters that affecting the efficiency of air conditioning systems.

R so51RI0flo] [RA223Adl] sIieiddlal 24242 Sl URAMIRN @,
Explain cooling load by infiltration and ventilation in depth.
gollsceruol Aol dlc2Aiol®f] &dl §[cdl eilRal GlsIRIHi AUl Aol AH9d].

Calculating boiler efficiency by indirect method

* Type of boiler : Oil fired

+ Ultimate analysis of Oil:

C - 84.0%; H2 -12.0%; S- 3.0%; O2 -1.0%; GCV of Oil- 10200kCal/kg
* Percentage of Oxygen in flue gas :7

* Percentage of CO2in flue gas :11

* Flue gas temperature(Tf) : 2200C

* Ambient temperature(Ta) : 27 0C

* Humidity of air : 0.018 kg/kg of dry air

* Radiation and other unaccounted losses : 3.5% (estimated)

el Ugld &Rl ollgeR siigiddlell a1eid?)

« ilgdRofl usR: daell Aidg

« dcio] 2ifdH [A=dver:

C - 84.0%; H2 -12.0%; S- 3.0%; O2 -1.0%; aC-Icgi GCV- 10200kCal/kg
« 5 A1 A [5A%olq] 251U 7

« 5@ JAAHI CO20] 281913 11

* 5¢ AAgl dUHIel (TF) : 2200C

* AHIAUIRIg] dUdIal (Ta) : 27 0C

« &dlof] Glo: 0.018 5211/(5211 s &l

« [52eNcR43] VHal Ao [Aai[B1160] ofsAlot: 3.5% (RAEI¥A)

L
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Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Enrolment No.:

Diploma Engineering — SEMESTER — 6 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4361908
Subject Name: Thermal Systems and Energy Efficiency

Time: 10:30 AM TO 01:00 PM

Make Suitable assumptions wherever necessary.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

Instructions:
1.  Attempt all questions.
2.
3.  Figures to the right indicate full marks.
4.
S.
6.  English version is authentic.
7.  Printed Data Sheet is Allowed.

Q.1

U1

€Y

1)
(b)
(“)

©

(5)

Write down the points for energy conservation in the Domestic

Refrigerator.

eRell 3§12 2H 1L Gl ALl HIZetl g L) qudl,
Explain point of increasing furnace efficiency using ceramic coating.

AlRUMs 51210 il egledl silamdl 3dl d quiR]l sl A« Yel

yHosdl,

Following data are available for shell and tube heat exchanger.

Correction factor as 0.977

Parameters Units | Inlet Outlet
Hot fluid flow,W kg/h 719800 | 719800
Cold fluid flow, w | kg/h 881150 | 881150
Hot fluid Temp, T | OC 145 102
Cold fluid Temp, t | OC 25.5 49

Take

Calculate: (1) Heat duty for hot and cold fluid (i1) Capacity ratio (ii1)

Effectiveness (iv) LMTD for counter flow and (v) Corrected LMTD

e wal R €12 Ve Y12 oflAsil 521 Guaout 8. 5352Ue1 5522 0.977 dl.

Ry Yl | peide 1G2d2
ARHYdLElLW kg/h 719800 719800
b udlel, w kg/h 881150 | 881150
RH UdlEls oc 145 102
dluHlel, T

st udlsle oc - 4
dlUHlet, t '

OR

QA s (i) ARM WA 6L valel Hleq ¢le s¥2l (i) U] Wil (i)
WHSI5AL (iv) LMTD sl (v) 535S LMTD.

Date: 21-05-2024

Total Marks: 70
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Q.2

Usl.2

Q.2

V&2

(©)

()

(@

)

()

(“)

©

(%)

1)

(b)
(“)

Following data are available for an air-conditioned restaurant.
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: (I) Total infiltration in m*/min (II) Ventilation Required in
m?>/min and Total load due to outside air.

A5 W25(5205 2R U2 «lAell 321 Gudoy B,
W&lRell dldlaRWle{] (Re1(d: 41.90C DBT, 27.1°C WBT
uigRe1l dldlaR@lefl RRufd: 26.7°C, 50% RH
221024 AULHH : 20m x 15m x 4m GRILY
R Ysoye{] AuAl Uld s4LS: 2
£d (%lell Wad sl A oiy ed i) €2 Uld 561s: 3
Y 5522 : 3
o3| AR A[2A2lst Uld cU5d : 0.48 m3/person
WEIRetl Wl eRell dldlaRWle] gHIISE] AR W sH 16.6 Wl 11.1.
R2Re2ef] HedH 3U(A2] : 100 cu (Sl
el: (1) §6 ©e1(562321st m3/min (11) W3] A(2@2lel m3/min Wl WEIReil
&dlsil dl8 ed) 54 dls
Draw a Sankey diagram for following data:
(1) Heat Output:40% (i1) flue gas loss:35% (ii1) wall loss: 10% (iv) cooling
loss:10% and (v) stored heat:5%. Take heat input as 100%.
oAl 521 U1 Aes] SIAIAM €R).
(1) €le AL1Baye: 40%, (2) §9. A4 dlA: 35% (3) eldigHiell dld: 10% (4)
5411 Al 109% wal (5) AASld €l2:5%. vl Ele Fe1y2100% 4l
Explain the construction and working of inverted bucket type steam trap
with neat sketch.
"a{més W32” UslRell WIH 2Uofl 51 el 14 U(EUL of wLsd gLl dRlet
LRI
The following measurements taken for the calculations of a double inlet
fan in a palletizing plant.
Voltage: 6600 V, Current: 220 amp., Power factor: 0.9, Efficiency of the
Motor: 94%, Transmission Efficiency: 100%, Volume of air: 166.6 m>/Sec
and Total static pressure: 491 mmwec.
Calculate (i) Power input to the motor (kW) (ii) Power input to the fan
shaft and (iii) Fan Efficiency %
UA2lerlol Wieesl sud ©e@2 dol (Uwl)ell AQdI] Ui «ilAstl Sl
Hodddiu1d 9.
d1e22: 6600 V, loudls: 220amp, UldR $523: 0.9, Hleeil sRI&tHAL: 94%,
2loHlelel SRIHAL 100%, Sdlo] 5¢: 166.6 m¥/Sec W §6 215 (eUl-{l)
£0418l: 491 mmwe 8, dl (i) Hleel HUld] UldR (i) UWlell 2llsea 4Uldl
UldR w4 (iii) Uwdlefl stleidl il

OR
Write down the steps to calculate the cooling load in general.

54121 @Sefl AT SaAl Uil UlH IR Y (Uel) QU

Explain in brief about minor energy savings in steam distribution system
1M SIRElej2lel (R1RUUI HIB12 Gl (Ud (AN gsHi AH2dl.
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Q.3
BT

(©)

(%)

(@)
)
(b)

(“)

Following information are available for office in a building.

1. Inside design condition: 26°C DBT and 50% RH

2. Outside design condition: 40°C DBT and 28°C WBT

3. Size of room: 10m x 10m x 3m height

4. No. of occupants: 25

5. Area of glass in a room: 10m?

6. Overall heat transfer co-efficient of glass is 6 W/m? K and its shading
co-efficient is 0.55

7. Ventilation required per person: 0.56 m>/min

8. Take SHGFp = 180.4 and SHGFA = 147.2

9. Air change per hour for three side wall (Infiltration factor) is 2

10. Humidity ratio of outside and inside air is 22 gm/kg and 11 gm/kg
respectively.

11. Opening and closing of door per hour per occupants is 3

12. Use factor of door is 3

13. Convective and Radiative co-efficient for glass is 42 and 58
respectively.

Calculate: (1) Solar load through glass (Sensible) (2) Wall infiltration

(3) Infiltration due to door opening

(4) Ventilation required in m*/min and

(5) Load due to outside air

A5 (esaref] vilslH Ui oflAsfl Hisldl Guaoy 8.

1. ieR<{l SlLeel 5S121t: 260C DBT %4 50% RH

2. 68 Refl SlbL®et 5S12Lt: 400 C DBT el 280 C WBT

3. Hell U18%: 10m x 10m x 3m GIULE

4. 118\l Avul: 25

5. U sl ARNUL (&=50): 10m?

6. 24 [4ell g €l 2leus2 Sl-A 81U 6 W/m2o K w4 dell 2SIl
sluIsllUs 0.55 8.

7.ds21QQlelo(] e Ald Uld HILIRA : 0.56 m3/min

8. SHGFp = 180.4 3ol SHGF, = 147.2 @l

9. 02 Aoy Uld 5ELS (B5lE22U1 $52) 2 B,

10. W&ReAl Wl vigrs(] edlel gHlSIZ] 34U W5 22 gm/kg W 11
gm/kg 8.

11. WRQL W1G-y dlel] €2 Wld 5eLs Uld 1L 3 8.

12. WRBLIe Y 3522 3 B,

13.26 1 HI2 5ed521d Wal 35121 d s1AS1{l4e2 Weis5H 42 and 58 D.
SERRIERE

(1) 24 lH el UHIR Udl AldR dls (Aet{lud) (2) elataulel] ad esleled
(3) L1 Wlddl e Besllet

(4) %3] As21@Qlel m3/min Wal

(5) WelRel sdla 5128l GeMddl €S

List energy efficiency measures for Boiler performance

W1656R H 12 el W §lA o] Hiuedl ALEl ofetld).

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.

A5 WO §1US SAUHL, Wedl £ 1%le] HIU 700 mm x 650 mm el 2SI
375 mm 8, Beil G2 w1 dAlHdlHi 411 8. Mglef dlUHlel 12500C & s
0@s {15 3S1M2let 30 kCal/cmz/hr 8. H18dsil 36131515 A®) 9900 kCal/kg
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Q.3
Vg3

Q.4
Usl.4

(O]

©)

(a)
1)
(b)

(“)

©

()

(@)
()

(b)

8. Wadi edlon glrl 1A 1] adl Goslell cud dHoy Golell Uy
{1 86stl quRlell AeeiHi 20H) WHAL12] 0.8 24 IS1A 2161 3522 0.71 €l
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.
A5 GlOE Ui dULdl SIGUIHL 516{el, SLESIo¥e1 WA AEs e UHIRL
uio5H 86%, 9.9% el 4.2% B,
514l «fl GCV = 10000 Kcal/kg
d2101 of] WeRld] = 670 Keal/kg
§& AU | M\ [su%ele] UHILL = 5%
56 AU 5104el SIASULESe] UHLRL = 10 %
§& AU dlulel = 220°C
dldldRWle] dlUHlel =27°C
&dlHi e A% = 0.018 kg/kg of air
(1) H1OER HIS e UlTegilds sdlell el () AINE duiRef] edl
sl eel] Asl (3) WIWR MU M| Hldd] edlefl aeel] 211t
OR
State advantage and Disadvantage of Direct Method for boiler.

Wl 960f] UL Adell §lAeL Ao ARSI wQLLd).

Following information are obtained during boiler testing. Calculate the
boiler efficiency by direct method.

1. Quantity of steam generated = 8000 kg/hr

2. Steam pressure = 9.8 bar and temperature = 180° C

3. Feed water temperature = 85° C

4. Quantity of coal consumed = 1600 kg/hr

5. GCV of fuel = 16720 kl/kg
As olgarell 22l eRled «{lAefl HilSdl HA B. wllaredl A sl
(SlAeiHdl) Uctel Uex(defl o).

1. ¥4 Gllesisil ose2ll = 8000 kg/hr

2. ¥@|Hs] £M18l = 9.8 bar 3 dlUHlel = 1800 C

3. §lsdlers dlutlet =850 C

4. Sld¥leil dURletl €2 = 1600 kg/hr

5. WodQlell A 361815 AR = 16720 k] /kg
Explain the need of energy conservation and briefly explain the saving of
fuel in a domestic energy consumption.
Gl wladlefl eUld (AN AHoAd]l W bRedl Gl duRlAML Wodl
oA lddl (AN &sHi AHesdl,

List the various losses in boiler.
W80l el el Yol YLEl Waildl,

The compressor is operated with following data.
1. Flow co-efficient: 1
2. Receiver pressure = 3.5 kg/cm?
3. Nozzle diameter = 0.08 m
4. Inlet pressure = 1.04 kg/cm?
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Q.4
U4

(“)

(©

€)

(a)

()

(b)

(“)

©

(%)

Inlet air temperature = 30° C
Pressure before nozzle = 1.08 kg/cm?
Temperature before nozzle =40° C
Pressure drops across the nozzle = 0.036 kg/cm?
9. Assume Gas constant = 287 J/kg°® K.
Calculate
(i) Free air delivery (FAD) in m*/hr and (ii) Isothermal power

P _Now

A5 SR AU 314 1ol o[ Ael| 321 Gudey 8,
1. &4l sl-Agleiluee =1
AldR £18l = 3.5 kg/cm?
sil€eell Y = 0.08 m
8182 eIl = 1.04 kg/cm?
elwg el edlef dluHlel = 300 C
o116 UGlls] £6418l = 1.08 kg/cm?
o116 UGllo] dlUHlel = 400 C
1A £M1Ql d§ldd = 0.036 kg/cm?
9. Y13l Y HYAN[S = 287 J/kge K
13l 521, Q) sl 22 (s[aazl (FAD) N
(if) AlpAlUHd Uld
What is “Steam-trap”? What are its Functions? State the type of steam-trap
and explain anyone with a suitable sketch.
“W@IH-2U” 9] 87 deil ST ) 87 E1H-2UstL USIRL o¥l1cl A 1M (8] Slsuwl
A5 WIsld gl1AHd

© N W

OR
List the opportunities of saving energy in an Air compressor.
AR SHAUMI Gl cluldall HI2 86 dslefl Ulg] oleticl,
What is Air-Filtration? State the methods of finding it and explain it with
an equation.
AW-gle2Qlel 9 8?7 da 2ludled]l uetdladlell ot AU A d Yot A1
HHodl.
Following data pertain to a Compressor.
Motor input power = 85 kW
Flow Coefficient = 1.0
Nozzle diameter = 0.075 m
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
Determine
compressor flow rate,
isothermal power,
isothermal efficiency and
specific power consumption.

o1 wuldd ShYuell (Aordl uell SR &6l 32, wlsAlaHd uldr,
pAleHd W 5llUe] 24 WALSLS UldR 23Ul 201k,

Yl gelye UldR = 85 kW

sdl slosleilie = 1.0

oll»d «il Ul = 0.075 m
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Q.5
WSS

Q.5

V&L5

(@)
(1)
(b)

“)

©

€)

(a)

()

()

(“)

8182 £W 18l = 1.035 kg/cm?
pe1Q2 &dlof dlUMHlel = 30 °C
A{laR VAR = 4 kg/em?
o156 U lo] 18l = 1.05kg/cm?
oll2%¢ UGlls] dlUHlet = 40 °C
oAlAEU] Ul VAR S = 0.035 kg/em?
AU WUN (S = 287 J/kg°K
State the Factors affecting the efficiency of furnace.
selell R g1A1u] (sIRI&HALA AU Sl UTlwoll quid).
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 56l Sle WsAY%R HIe AM UdIEle] elWd g o WeElR «flsng
dAlUHlsl 1400 C AUN E B, U 651 UdlSls] dluHlel 250 € &l diflal 850 ¢
Y 8. LMTD 21t 4ol %) $3520e1 5522 0.92 €l dl 535S LMTD 2114\,
Define following terms.

1. Ton of Refrigeration

2. Refrigerating effect

3. Coefficient of Performance

4. Energy Efficiency Ratio
Also, show the relation between COP, EE and kW/Ton of refrigerating
system.
oAt Ueleil cylul 24 1),

1. 2d ¥lssl2Us

2. glxe vkse

3. slAglluee s usii-y

4. Wetof] A s1{lus{] 392
U1 GURid, 3§12 (MM HI2s1l COP, EE and kW/Ton dlsi] oid e21(d).

OR

Define LMTD for heat exchanger.
Write-down the equation of LMTD for parallel flow and counter flow with
diagram.
€le WedR Hleell LMTDeil culuddl AUl URdd §6l W 516022 sl Hids)
LMTD o 342 15(d £13] qudl.
Calculate furnace efficiency by indirect method with the following data.

(1) Sensible heat loss in flue gas : 45.55 %

(i1))  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 H; in fuel: 9.13 %

(v) Heat loss due to opening : 5.56 %

(vi)  Heat loss through skin : 2.64 %

(vit)  GCV of fuel is 10000 kCal/kg

(viii) Unaccounted losses : 10.76 %.

oldell S2lalell GUALIL s e1gl Uil Wsl{lusr{]l FesieRse Ut (el
NI

0§94 R Aslud Sle 4l : 45.55 %

(i)  &Ye Ui USR] UMIRL: 0.15 kg/kg of fuel oil

(i)  §9.9¥e] dlUHlel 7500C A dldldRRls] dlUHlel 400C

(iv)  SydHicll H2o WU iletdst adi €le 414 :9.13 %
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©

(%)

(v) el 16 adl €le 414 : 5.56 %
(vi)  Sleiell adl €le dld: 2.64 %

(vi) &34l 5d11(s5 AL 10000 kCal/kg
(vii) e 41l : 10.76 %.

Calculate the Net refrigeration Capacity (TR) and kW/ton rating with
following data:

1. Temp. of refrigerant entering the evaporator: -1°C

2. Temp. of refrigerant leaving the evaporator: -4° C

3. Refrigerant flow-rate: 13,200 kg/hr

4. Power input to compressor: 39.5 kW

5. Specific heat capacity of refrigerant: 2.34 kCal/kg°C

o [As{] Hilsd] ued] A2 Fgla321el FU{12] (TR) Wl kW/Ton 218l
1. SAUR2MI £lwWd Adi 3§l%22e] dIUUlet: -1°C

2. gAUReM el welR silsndl 51w diumlel: -4° C
3. glreeall sdl-32 : 13,200 kg/hr
4. S1AR GIR1AdIA] UldR: 39.5 kW
5. glareeell Wlsls €le 3U2l: 2.34 kCal/kg°C
Table-1
Pressure | Temp. Specific Enthalpy kJ/kg
bar oc Liquid h¢ | Sat. Evap. hg; | Sat. vapour
hy
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 2013.5 2776.5

07

o9



