Enrollment No./Seat No.:

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

Subject Code: 4361908 Date: 20-11-2025
Subject Name: Thermal Systems and Energy Efficiency

Time: 02:30 PM TO 05:00 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.

6. Standard data sheet (provided with GTU syllabus/ curriculum for
reference) is allowed in examination.

Marks

Q.1 (a) Explain need of renewable energy sources in daily life with suitable examples. 03
(1) A¥er »Usini asicdloflseNa Gosl 290 dlofl ¥3RUIA Ao GelgRl AIY AHwd)l, 03

(b) Why steam traps are used in boilers? Write working principle of thermostatic, 04
thermodynamic and mechanical steam traps.

(o) cNgami 283 Tuail GuAol 21l HI2 &1 B? aleles, UlsRIGMS 2a [A6isd 0%
2214 2uall sIRIsIRl Rlgid @ul.
(¢) State main provisions of the EC act, 2001 and explain any three in detail. 07

(8) EC2i(@ifcia43, 2001 ofl vt RoAdIfA F01A) 240 SIPYRI AR [A2AA IR 2], 09
OR

(¢) What is the importance of energy conservation? List advantages by maximizing 07
energy efficiency in thermal systems. Draw neat skeleton of steps for energy
conversion from coal to electricity production.

(8) Gl 20221010] Hecy 2] B2 Aald Rea=tai G siRi213dAl dUIRUI SIRIERA 09
AIE] olatidl. sicA1] dlyal] GeuleaiHi Gl 3UidR HIZoll UdAdEivo] Jus HIay]
elRl.
Q.2 (a) List the types of losses occur in boiler and write any 3 equations for boiler losses in 03

boiler systems.

(1) oNga=a1i aal gys2iiotall USIRIof) AI€] ciolld) Aol GlgER Rea] lgeotl 03
gslol i slguel 3 AlseN duil.

(b) Draw a Sankey diagram for following boiler data: (i) Heat Output: 75% (ii) flue gas 04
loss: 10 % (iii) evaporation loss: 4% (iv) loss due to moisture in air: 3 % and (v)
radiation loss: 3% (vi) unaccounted losses: 5%. [Heat input as 100%].

(1) oNgcrzall oflA 20 c Bei a1z As) sl €31, 1. B2 21182ye- 75%, 2. ¢ A~ 0F
I - 10%, 3. AURRIcI RUU- 4%, 4. 8d1H 0l Aol SIREI &ld] - 3%,
53(SAR0al Y- 3%, 6. VoA Y- 5%. [[2 otye -100%).
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(c)

(s)

(@)

(1)

(b)
(o)
(c)

A boiler running on biomass having fuel ultimate analysis is as below. (weight % of
the fuel).

COMPONENT & its %ANALYSIS is given as: Carbon-45%, Hydrogen-6%,
Nitrogen-0.5%, Oxygen-46.5%, Sulfur-0.5%, Ash-1.5%

CO, in dry flue gas is 13%. Assume combustion is produced by dry mass only. Find
with 100 kgs of dry fuel 1. Theoretical air required 2. Theoretical CO, in the dry flue
gases (combustion gases)- 3. Required quantity of excess air required.

GIIRNH IR UR UlA AIFER FHi Falo] 24(Ax [A=2avel ol Yol 8. (YRl Yol
%).

€28 al do [A2ANRI 241 UHIR! AUUIH] AR B: §I0101-45%, BIYJI¥al-6%,

ol 121%01-0.5%, A1 (5% ai-46.5%, AC52-0.5%, JAU-1.5% I 5 AAHI CO, 13%
8.

UIR1 S €80l $5d SIYM HIA &IRI Baus LIy 8. 100 [5cl Iy gyl 419 -
1. Agilds edl %37l

2. g1 5d A (S30iRUal diYA)) Hi Agilds CO, -

3. 9YRloll 891 %¥33] HIil.

NN

i3]

OR

Why insulation is required on pipes for steam distribution system? Name any
insulation material used in boiler piping.

QRN ([SaRer vend] Hi2 UIgdl U goyAlol 211 HI2 ¥33] 82 ollgdR UigJalai
quid] siguel goryariet A142fof of1d QI

Explain working of thermostatic steam traps with neat sketch.
gxleles 2811 2u 2028 A1g(d w19 AHndl.

Oil fired boiler having following data available.
Rated capacity of boiler = 10 TPH (F&A 100°C), Rated efficiency of boiler= 84%,

Actual pressure of steam = 7 kg/cm2 (g) Saturated, Feed water temperature =45°C,
Data of fuel: Oil consumption = 600 litre per hour, GCV of oil = 10200 Kcal/kg,
Specific gravity of oil = 0.92, % Carbon = 84%, % Hydrogen = 12%, % Sulphur =
3%, % Oxygen = Nil, % Nitrogen = 1%,

Combustion product- Dry flue gas data: % O, in dry flue gas = 5.5% by volume,

CO% = Nil, Temperature of dry flue gas = 240°C, Specific heat of dry flue gas =
0.24, Moisture content in air = 0.03 kg/kg of air.

Ambient temperature = 40°C, Boiler surface losses = 2%, Find efficiency of boiler.
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(8) 2gd 2019 Uiadil As ellgeoll sieeial diud ol ¥ Gioll 21 AS61 SAIHI
Al ellgaRol] siRigaidl N,

olgaall 321 silgfcall 225 502121 = 10 TPH (F&A 100°C), Allgdel] 225

SIFeRidl = 84%, Y10 g URUR HIUM EGiIRI = 7 kg/em? (g) Saturated, §1S Uleflof
dludlel = 45°C,

slndeloll S2l: sladRl A1gdall duiR = 600 litre per hour, A1d of|l GCV =
10200 Kcal/kg, 2N&dol] 20{1g]s A1l =0.92, Carbon = 84%. % Hydrogen =
12%, % Sulphur = 3%, % Oxygen =Nil, % Nitrogen = 1%

€&ol UIAA dIYall S2I: £801 UINA dIYHi % O, = 5.5% by volume, CO% = Nil, E&o

UIAE diYe] diUHie = 240°C, E&al UINM 3Riofl 20{Igls gle= 0.24, 6U1i 28
% = 0.03 kg/kg of air

qidIgRClo] dIUHIol = 40°C, lgcRol| A U = 2%.

Q.3 (a) What are the requirements of good furnace system in industries?

(1) GeNoNaii 2119 el weneof) 3Rl gf &2
(b) Explain single or multi pass shell and tube type heat exchanger with neat sketch.

(c1) Risia el 168 UIR Ad 40l 2ot SRl Bl Rs2Do%2al S 25U 219
AHendl.

(¢)  One oil fired furnace is having working temperature of 1200 °C. Average oil
consumption is 450 liters/hour. Air pre heater is installed in the system. Temperature
of dry flue gases coming out of the air pre heater i1s 320°C. Find the sensible heat loss
by the system. Specific gravity of oil 0.92, Calorific value of fuel is 10000 kCal/kg,
average 0,% in dry flue gases is 13%, Air fuel ratio is 14:1, Ambient temperature is

40 °C specific heat of dry flue gases 0.25 kCal/kg°C.

(8) s MNgae 1ad) dLlHi diuaisl 1200 °C B. 2Nl AR AURIRI 450
litres/hour 8.€801 UIAM diYAlg] 212 M l2aiell oiaIR oflsodl diuaist 320°C B.

AoAloid gleail cuy Nl AHgdol] 20RA(gs A(AE] 0.92, 5dIZls]s Aeyy 10000
kCal/kg, AURY Oy % (EG0l UINE AIJAIHI) 13%, A YA AR 14:1,

qidI9RRlg] dlUHIol 40 °C Aal E&al UINE digAlofl 201gls ele 0.25 kCal/kg®C
8.

OR
(a) Draw skeleton diagram of general furnace system and explain in detail.
(1) 2121109 1) wendlol 211s(Q 2 24al [RorddiR A,
(b) Explain Plate heat exchanger (PHE) by neat sketch.
(61) L@z 8le A152A0%2 (PHE) A IS 212 25U &%IRI A+,

(¢) Induction furnace having capacity of 5 TPH and specific energy consumption of 620
kWh/ ton. Yield of induction furnace is 60%. Casting is heat treated up by oil fired
furnace after primary heating in induction furnace. For heat treatment in oil fired
furnace, 60 kgs of oil is used per ton of material. Find energy usage for one ton of
production. GCV of oil is 10,000 kCal / kg and 1 kWh = 860 kCal.
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Q.4

(8) gossaua cilofl 3020121 5 TPH 2101 20A(8S Gof viud 620 kWh/tonne. $1Gog)
s122210f] Ales 60% &. 21 alle 51222101 2N gAe] A1dd] ci1lai gle dledoe
AIUYIAHI A1 & % A &le ZledoeHi A1S 2ot HI2 60 kgs of oil ofl AURIRI S B. 1 2ol
Hisse Hie ad §d Gasloll duRIl N4 A1YA Hie GCV 10,000 kCal / kg a1
kWh = 860 kCal.

(a) What is fouling factor in heat exchanger? Why fouling process occurs in heat
exchanger? List factors affecting fouling process most.

(1) dle As2Aox211i 516(T21 3522 ) B2 le AsVox21i 516(C01 UlBI A1 HIZ Ul
8? §1G(cIo1 Ulsulal A1l dg 21242 s2d1 URcialod] AIE] clalidl.

(b) List and explain what are the energy efficiency measures you need to take in any
home air-conditioner or refrigerator. Why these measures are necessary?

(e1) siguel g6l 2-53A012 AU 2221 dHR sl Gl sIRI2iHd ol UdIdi
Adlofl %32 & dofl AIE] Gialidl Hal A, 241 U2Ad A1 HIS ¥33] &2

() Heat exchanger having hot and cold fluid flow rate of 10 and 25 kg/min. Inlet
temperatures of hot and cold fluids are 70°C and 25°C respectively. Fouling effects
are negligible for heat exchanger. Hot fluid outlet temperature is to be maintained at

50 °C. Overall heat transfer coefficient is 800 W/m? K and specific heat of water is
4.179 kl/kg K.

1. If parallel flow heat exchanger is there, find heat transfer area for heat
exchanger.

2. If counter flow heat exchanger is there, find heat transfer area for heat
exchanger.

(8) s gle Aerdoxaiell UAIR &di 223 ial &5 UdIBlell 56l 22 10 A 25 kg/min
8. 2R3 UdIg] Aol 651 UdIglg] i€ 14 d] duidiaf diuio 70°C el 25°C .
$1G(c1o10f] 244201 d1RISRUIHI AId otell. &R of ISl 2RH MdIglg] cludIal 50

°C &lq %33 &. AR 21d &l 2lo152 SIA(5R12c2 800 W/m? K d@il uieflof]
%Q%ﬂ%s gle 4.179 kl/kg K @l.

1. = gle AeiRAox AHIdR sAlH SIH 5d &l dl dail gle 2loRig0] A2isn *NE.

2.\I %ﬁ gle AN2Aox? 516022 sAlHi SIH 5g 1) dl dail &l2 gloA§0] 212457
2N,

OR
(a) Explain field testing of compressor by nozzle method.
(1) olxsd ugld 121 Sleduotl A% Ul RIa AN,

(b) List and explain what are the energy efficiency measures you need to take in any air-
conditioner or refrigeration system in plants. Why these measures are necessary?

(01) ‘aioeni SlgfuLl 21R-5(321012 AU FXR2Acl R22HHT dHR SUI G sIF2Hd I
Yol Adlofl %32 & dofl A1€] cialId] Hal AHNA). A1 YA A1 HI2 %33] &2
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(c)

(s)

Q5 (a)
(1)
(b)

(1)
(c)

One air compressor system provides following data. Find out isothermal efficiency
and specific power consumption for compressed air system.

Flow coefticient 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 = 1.03 kg / cmz(a)
Pressure before nozzle = 1.1 kg / cm?
Temperature before nozzle = 45°C
Pressure before receiver = 33kg/ cm?
Universal gas constant = 287.1J/ kg °K
Pressure difference across the nozzle = 0.04 kg / cm?

A8 R s3URRAR UAI] dotl FEIYEI URIH122 AUl (o1dol] [SHA HA B. 241 U]
slauARal] A1g0123d s1RIE2idl 240l 20151 UldR ¥332é1d M4.

sdl siiglfluce(AANIS), IS X0 = 1.1

Hl2Roll goiye Ui = 110 kW
HleRell dee slgdo siRieaid! = 67%

oll%Cofl 4121 mm = 0.08 metre
e A14d] 8dlgf clluHIof = 40 °C

2eR v19d] &diqf eotl@l = 1.03 kg / cm?(a)
oll%C Uslgf £0110) = 1.1 kg / cm?
ollBd UgdIg] druHiol = 45°C
AAlaRq] ecilel = 3.3kg/cm?
Yfoiadd 3 sloieoe = 287.1J/ kg °K
all%Cofl 1210 Aol Ugdlo] EGilCloll d§Idd= 0.04 kg / cm?

What are the factors that could affect performance of fan and blowers in any plant?
SIULI Ldlo2Hi Ul el o120l UeRlotal SUI URGIO 2142 53] 15 82

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

252210l 2ol 432 $[3216f191 HI2 AoAloid Gosloil GIR SUI SAI B2 Uil

Following data are available from one Restaurant air conditioning plant.

Outside design condition: 41.9 °C dry bulb temperature, 27.1 °C wet bulb
temperature, Inside or room design condition:26.7 °C dry bulb temperature, 50%

relative humidity, Restaurant room dimentions: 30 m *30 m *5 m. At a time, total 150

people can sit and eat in the place. Total 3 walls are outside walls. Swing door is
provided at the entry/ exit. Find total infiltration and ventilation requirement. Also
find load due to outside air. Air change per hour is 2 and ventilation requirement is

0.42 m3/ person. Given S=3.
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(8) As M2s(3105 3221202 12 oflAofl [A21A) ANAd] &.

o1&Rall [Sx1¢fot R(A: 41.9 °C Y1 2ANANIg] dIUdHIal Vial 27.1 °C cflail ANAig]
Aol AHY Heefl [SK1gal RalA 26.7 °C Ys1 2N Aigf dUHIol AAal 50% ALl
&A(SE] B. 22RIall AA1RSI9] diudiot 30 Hle2 *30 Hle2 *5 fle2 GuIe 2118 HeuH
HlRRNofl Avu1 150 8. 5d 2RI cieRd [Edidl & Guria 2dTo(1a1 g4 199 vign #3d
8. A1 Wl 5d dlogcerla, dledriololl ¥33JUId AHal ciaRe suigl &g ¢iREIdl

(Ao1d) NN AH1Ud AR Ao% SIS 2 A8l AlceARlaial] %3321 0.42 m3/ person
8. (S=3AUd )
OR

(a) What Anemometer measures as an measuring instrument? How it can be used in
industrial plants?

(1) a11uat 211401 a3 G122 $Y Hiuol 52 &2 ALNAS Ldloedi doll Guilol 3]
Ad ygus?

(b) What are the latent heat loads for refrigeration and air conditioning systems? Enlist.
(e1) 2522101 21l N2 s09)2I0flol R2ea HIZ MH 2R¥1aN e112 3] &? AI€] clalid.,

(¢) Explain general design a cold storage for variety of food like milk, different fruits,
onion, tomato, cucumber etc.

(8) ey, RRY s, $a10f], 2idel, s8] W3R Yl [@AAY VRIS HIZ SIES 22T¥ ol 2 4ol
AHendl.

*kk
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4361908 Date: 27-11-2024
Subject Name: Thermal Systems and Energy Efficiency
Time: 02:30 PM TO 05:00 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 austhentic.
6.  Standard data sheet (given with GTU syllabus) is allowed in examination.
Q.1 (a) State the various heat losses of furnace and explain any one. 03
usll ) g dl Gost cud (Sle il ofl ALE] tisticl wa W5 Yued) 03
(b) State main provisions of the EC act, 2001 and explain any one. 04
(W)  EC act, 2001 o1l Y Uldtlel QUL S1EURL 1S 4Hx1d] . o¥
(c) What is the importance of energy conservation? What are the energy conservation 07

measures we can apply in home, explain with examples.

(5)  Gosl U811l 2L HI2 539 H1SAN? el AU Gl AR&1QAe1L 5L Ul @ 09
S| Gele A8 yHxd).
OR
(¢) What do you understand by energy audit? Write important points to be covered 07

while performing “walk through energy audit”.

(5) Gosl 2\[Se Aed gj2 "dles g Gl wil[S2” sl AHA Lol Ll YUl URWU 09

qudl.
Q.2 (a) Draw the sankey diagram for furnace system with all notations for losses. 03
Usl2 () glHIeil A5 SIRAAM E1R) A €35 o{1221et £2Lld). 03
(b) Explain working of general furnace with neat sketch and write any two applications 04
of furnace.
() UM Hgle] ey w15(d U1 (B0l YHoxidl) AU Mglotl S1SURL A GUAN oY
quil.

(¢) Find boiler efficiency for given data of a boiler running on oil using indirect method. 07
* Oil having ultimate analysis data: C : 84 %, H>: 12 %, S :3 %, O2: 1 %
* GCV of fuel = 10200 kCal/kg
* Pressure of steam = 7 kg/cm?(g)-saturated
* Enthalpy of steam = 660 kCal/kg
* Feed water temperature = 60 °C
* Oxygen% in dry flue gas = 7%
* CO2 % in dry flue gas = 11%
» Temperature of dry flue gas (Tf) =220 °C
» Temperature of ambient (Ta) =27 °C
(5) vilode] Ulddl oloa HI2 «Asdl Sel 12 oilodaell sidedidl uel Adell o9
SNEN

« 3199601 | WEZ| N2 el 1qUA1Y U], C 1 84.0 %, Ha:12.0%, S :3.0%, O5: 1.0
%

« WU delell GOV = 10200 kCal/kg
« dR V1] U181 = Tkg/em?(g)-dH
. dR1G1e] Aol &d] = 660 kCal/kg
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e slsdleef diutiel =60°C
o 680l UG YU WL [S%ete] YHIGL = 7%

o £&el UINE dIJBH[ CO, o UHILL =11%
o £&ol UINE d1a{\ef dlUMlel (Ty) =220 °C
« dld1dRWle] dlUH et (T,) =27°C
OR
Q.2 (a) Using given data of furnace heat balance sheet draw sankey diagram using suitable. 03

scale considering gross fuel input as 100 % --- (i) useful output 25 % (ii) flue gas
loss 50% (iii) wall loss 12% (iv) cooling loss 8% (v) stored heat 5 %.
ust2 ) A [dordel HIER ALY 36 dg HEL G A5Hsiot] S| SIAIAM 100% 03

HOdRL 81y ARI €121, (3) GUALIL M1B2YR 25%(R) SR AU Y 50%, (3)
elale cuy 12% (%) (691 U 8% (W) dAlEd B 5%

(b) One furnace is charged by open door. If door is 700 mm x 700 mm in length and 04
height and wall thickness of furnace is 400 mm, Temperature of furnace is 1260°C,
find radiation losses by furnace opening in an hour. Find equivalent oil consumption
for this loss. GCV of oil is 10000 kCal/kg. Black body radiation 1260 °C= 30
kCal/cm? hr, emissivity of wall 0.82, radiation factor of wall opening 0.7.

() As gl weal edleuiell 21s AL s 41d B. €d1%) 700 mm x 700 0¥
mm il 8. ®gls{l (edld «{l 1518 400 mm del dluHlel 1260 °C O. W& SEISHI
ddl SN2t Yy L dUfeDdl HIS Ml 241 2llbd YA duRldl deliRleil
lodel A& 2Nkl 20184 «fl GCV 10000 kCal/kg. 51911 Uslels 1260 °C
SAelet = 30 kCal/cm2/hr, B RIHE] 0.82, 3522 2115 5Kl 0.7 1104 B,

(¢) What major losses in boiler system? Explain any 3 with equations. Compare 07
inverted bucket type steam trap with mechanical type.

(5) GllodMi Hud sUL USReLL AU 87 S16URL ARl AH]SWL qui] Uuestdl. §od3s 09
W52 218U WU 2ua (3 (cs6 211 2U 418 AW Mol L Yg ! qud).

Q.3 (a) Write any 2 methods to reduce losses in boilers and explain any one. 03
Usl3 () GloaMi Adl cuy AL sdle] S16URL A Ugg[dsil ol Ul W S1EURL AW S 03
[Aci12efl AHomal.
(b) A boiler running on coal is generating 8§ ton per hour dry and saturated steam. Find 04
the efficiency of boiler from following data.
Steam pressure = 10 kg/cm?(g)/ 180°C
Coal requirement per hour = 1.8 TPH
Feed water temperature = 85°C
Gross calorific value of coal = 3200 kCal/kg
(W)  AI10E (@) uell slaiel Alddl, s sALSHI 8 2ot Y51 AdH Al Gust o¥
scll [#1As11 olpeef] slleidl 2.
dR101e] £1Q = 10 kg/cm? (g)/ 180°C
sladlell €35 sell3 qurlel = 1.8 TPH
§1s Ulefls] diumlel = 85°C

sl lefl 56 3431(ss (5Hd = 3200 kCal/kg
(¢) Explain free air delivery for air compressor. How free air delivery can be measured 07
with nozzle method? Explain.

(5) 8l 3R sldlal yuemdl. sll»dsfl ldeil gl 212 sldlal s¢ 21a Uil st 09
AHd).
OR
Q.3 (a) List steps to conserve or save energy in boiler piping system. 03
usld  (d)  olled Ule ol RiredHi Gol i lddlell udl[Ria] qud). 03

(b) A boiler produces 5 ton of steam in an hour having economizer fitted with its 04
system. Flue gas temperature is recovered from 310°C to 180°Cwith economizer. Air
fuel ratio is 22 and boiler evaporation rate is 10. Blow down or condensate is not
recovered in the system. Specific heat of flue gas is 0.23 kCal/kg °C. Find the
temperature rise in the economizer.

(W) s SAISHD 5 2ol dU0 Gellddl GIoE™Mi ©SsldlHIen ddlidd 8. oy
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Q.4

Vg4

(©)

(5)

()

()

(b)
(“)
(©

(5)

pslellHIoNel] s&) AU o dluHlel 310°C to 180°C ¥l €2 8. edl W
HAdRlell QIR 22 e 6llBdEed]l ©AUIRAe QIR 10 8. dISIGel & WY
55241 35a3] adl «iell. s Axs(l W Ri(sSs €12 0.23 kCal/kg °C B. 31 U]
B 51e1lH19528]] Al ULletl dluHletotl ariR] D).
In a continuous process plant, water is used to cool 5 ton oil per hour from 230 °C to
110 °C. Water temperature is increased from 25°C to 80°C. This water then flows
through dearetor.
(1) Draw line diagram for parallel and counter flow arrangements with all
parameters
(il) Find LMTD for parallel and counter flow arrangements. Give your comments
for the results.
(iii) Find flow rate of water from heat exchanger. Specific heat of oil is 0.5 kCal /
kg°C.
A5 YUidL YlAdl WAY Wl 15 SAISHI 5 2+ 21H w18da 230°C &l 110°C
Yell 63 sl ulell augy 8. u1A UIRlleil diunlstMi 25°C &l 80°C Yl aulR)
UL B B ULCl ellaRetl (SR M oy 8.
() UHIdR A 5162 &6l e He HI2ofl wLs[d €13, e oit] VAR
dsil UR Gidldl.
(i) LMTD HHid? 24a 51622 &6l HI2 20\t A iell 53 Al A (A9 qud).
(iii) ULQlloAl €le NeAsasuiell sl ). AU w1odeil WRilss €le 0.5
kCal / kg°C dIR).
What are the sensible heat loads for refrigeration and air conditioning systems?

07

09

03

Enlist.

Ags22et wA W 5(52AeAToL HI2 Aot Gorletl #IR 5UL SUL B? QUi 03
Why drain is required in steam system? Explain necessity of condensate recovery. 04
21U H1UU Seiofl 3H 3] ld & B? §3A 20l 35l AeIlUld YUl oy

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 / cm?(a)
Pressure before nozzle = 1.1 kg / cm?
Temperature before nozzle = 45°C

Pressure before receiver = 3.3 kg / cm?
Universal gas constant = 287.1J/ kg °K
Pressure difference across the nozzle = 0.04 kg / cm?

s VR SRR Ydld] deil elgel WLHleR Hiudl [+l (BHdl HA B, o9
w1 uRefl SludRel vipAleHe sRIesAL va WALELS UldR FeAULd

S

sl sluglellueyais), 1S Yoy = 1.1
Yl2rell geiye uld = 110 kW
Hleell A2 slodefl sidedidl = 67%

a1l AlY mm = 0.08 metre
e wlddl edlsj diumlel = 40 °C
g2 MIddl edlsf eui1al = 1.03kg/cm?(a)
oll»e U lef eIl = 1.1kg/cm?

oll%6 U lof dluHlet = 45°C

Aldrs] eoi1al = 3.3 kg/cm?

Y[eidd Y sleese =

287.1J/ kg °K

sll€efl 119101 WA Uelo] £e1Qlell dlad=0.04 kg/ cm?
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Q.4 (a) Explain cooling load by infiltration and ventilation in depth. 03

Usla () 00§60 wa d(2AQueel] adl (621 1R (AN Gu] wa YHC), 03
(b)  Write names of major three types of steam traps and state their working principle. 04
() YU AR USIReLL WM 2Uell ollH A dstl dFoL (Milue 2alid). o¥

(¢) What is parallel flow and counter flow in heat exchanger? Explain shell and tube 07
type heat exchanger with neat sketch. Write equation for overall heat transfer
coefficient and LMTD with all notations.

(5) UHIdR 4] wal 51622 &6l €l WetdeaR MMl Ad W YW 21oU le 09
Ao 229 HIS[A ALA YU €le NefAexR HI2 wdR¥lld €l 2ius
W AHidR AU 51622 6l Ele WAeR HI2 LMTD il il Yol qul 4a

€35 ofl22let yHC
Q.5 (a) Explain flywheel effect in reference to air-conditioning with neat sketch. 03
usls ()  WS(52UAAI0L selldcsld MU 289 W15 [ 418 M. 03
(b) Discuss regarding how to reduce air-conditioning load in reference to the affecting 04

factors for the same.

(@) w1RSlell R5(S2UeAI0L 1R eelsal Hizell Heluilsfl AU[ 53 oY
(¢) Explain air-conditioning cooling load calculation for your bed room. 07
(5) el Ydlell w51 HIR W 5(52Ue(la1 dlSed] A ld3] AHdl. 09

OR
Q.5 (a)  What are the factors which affects the performance of fans/blowers of refrigeration 03
or air-conditioning systems?

Uss () Us2Uel e R seSlaleflo] RHreietl Unil/eludetl Uetida SALURMON 03
WA 5 87

(b)  What are the latent heat loads for refrigeration and air conditioning systems? Enlist. 04

(W) AUs2Ael 4l W2 $[S2AATL HI2 Goslell A2 Sle IR UL SUL B? Guil. oY

(¢) A theatre having capacity of 600 person per time and required cooling for winter 07
season. Outside design conditions are 30 °C dry bulb temperature and 50% relative
humidity. Inside design conditions are 20 °C dry bulb temperature and 60% relative
humidity. Ventilation air quantity is 0.25 m3/ person. Use psychometric chart for
other data. Find sensible heat load, latent heat load and sensible heat factor for the
design.

5)  As AR Befl Ass FUAL2] 600 HIRIRIAL B, Aa Getlnlefl s UL 09
W5(52U5 5 lefl W:eUld B. W&Re{l [SPALoel ReUld: 30 °C Y51 2Nl
dAlUHlel el 50% 31a2ld &)H(SE] AU vieedl [SHLeel [Ra1(d 20 °C sl
AN lef dlunlel 4ol 60% 1a2ld &)HISE]. sdlell aseell = 0.25 (Al2ALel]
%031 Alct) m¥/ person, ULRASIAZ] ULl GUALIL 5. w1 eflAe HI2 Aluwd
€le IR, sdliell & sl AU AX] WA AR{lwd €l Fser 2.
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