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1. it4t1S141)13.1M 5 it 11 1A119 (ArlIMIkrlaVli'llt144:.1113')1,19,1117(11r1116h114191t4EU 

2. tI4L-OM11)111r1111:1111tViltlt1121'151MalLiTihMIE1.1 

3. (aldqrlffleLlriALMItaMLMILLW.41UMUI6'1;1101113.111M14r1110,1YLiltfakTLVI4111tlit 
1: 	2, 

1,1141 LM 

eiatflifUltU 	irgIfIT 0212irAtififl 

rel.M2.1qM111.1110M 

4ft VI ML-LL141,1L,11.1 Mc1,16141,1Mk 
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2 20 

3 20 

4 20 

5 20 
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section ta-unwirl 	 AVInAnwl 	   

lit 1 al rn fri'14  qt1VVII,111 3000C1Maqi1OfinIni-J 10 m/s r-11141.11,h41:3E.111i1ilfniLErn 0.5 m 

enwRAVY V =5.21x10 m2/s k=36.4x10-3 W/m- K, Pr=0.687 

Air 

T,= 30CFC 
u = 10 m/s 

= 6 kNilm 2  --So- 
	 -7,= 27cC 

4 	L- 0.5 m 

(1) waam-iirnIl1inl-lar-1IATTUL911.6LLI1I.17111l5Er1flAa1t10114 

(2) 511fiEJUI:1101.1f1713JVIUTH.41.01a1JL91C-11IIIIN6la:frila.JMUTIlallfWil ea 1J VIIMYYThi'01.4)fliAlllWal x=0.5 m 

(3) wMlfinlilinlYnULOAULLatfiTtralglia411-111,1Jai-LatntIrnuluciou 

(4) WinieltilIfnlifp.11,icpVirji1414riii,Lr-iUtinfilfifil  27°C ::91'alrin-i7Vi401,614,7:AnUfriali'mALLelluiuuiii-a 

6-qiIirriTTnlofralLi=auqiavvivrtiiufriaJni-inalt.Le.iminiivriiriuvri-1,7 
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4-14134q 	 slhvanAnili 	 section 

2 IZinJ 	1 fl il 	i'@'141,1 	n 9: an, Ei vi a frill LWtJ i.11;4141i 	llgi Yi ai111.M111411.16/1 	ranL 

16.4 mm 	 SL=34.3 mm 

Lat-rniln-relvlaa-ung ST=31.3 mm 	 TOdilYieltIMA 7 um 	LLflflUJ1 8 via 111-  

11N-11.41:1-N1=114,10 T111 @.1 Llqi 	VIMI:u1r11,1111i1J 70°C 1W11 algi 01 Tr 91 lail4Y11.1 fi Ulm r-h n 0yri frrai 

Yi filJ 6 m/s LLarltim-g@lrriff Lyilriu 15°C 

(1) wviiiinJItartrrn-vilwaiLi'm-ti-nt@lnivtIaurraYia 

(2) WW-16"q171T111W1fYillli'@VIAlViiiJilth.11(i@ll 

(3) WViinilnpiEfin-13.1AVIIN@Typin4,1c,i-ntnanial 

manuilig :aaJiiiituainiolApinvm-hqintvi-uniaaou 

= 34,3 mm 	Water tube 
S = 

 
313 mm D = 16.4 mm 

7; = T, = 
V= 6 

-  
• 0 0   (Th I) 

O -''\ 
O r%  C_:)̀ 	0 

ROW 1 



..1 
lit-1.411.1?ifl 	  nhilln A nill 	 section 
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110-1413411 	 STTmInArn_41 	 section 	 

9:10 3 01/119ffauilpwr,iii 80°C fnlaNTWIJII-uinicif 	 Puri 0.2 m x 0.2 m LITJ 

8 m 1,mmi--au6'm-irriIima 0.15 m3/s 	 60°C wwlqt-Avu-gialnifArrilnanyia LLaz 

N ri 0 

Air 
1 atm 
80:C 

8 m 

enviumli p = 0.9994 kg/m3, cp= 1008 J/kg • °C, k = 0.02953 W/m- °C, Pr = 0.7154, 

v = 2.097 x 10-5  m2/s 
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.1 
°N-1,411.1201 	  TITALTTlArnIn 	 section 
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6/11D-V13-40/1R 	  517(m.In 	 section 

a 4 Oil (cp  = 3.6 kJ/(kg°C)) at 100°C flows at the rate of 30000 kg/h and enters into a parallel flow 

heat exchanger. Cooling water (cp  = 4.2 kJ/(kg°C)) enters the heat exchanger at 10°C at the rate of 

50000 kg/h. The heat transfer area is 10 m2  and U = 1000 W/(m2.°C). Draw the schematic diagram 

and calculate the following: 

(i) The outlet temperatures of oil and water; 

(ii) The maximum possible outlet temperature of water when ( T mi,ont 	Tvater,out) 
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..; 
lit-U-1342018 	 1411111A nill 	 section 
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4.1 
a-14'11A11fl 	 7vTmlnAntil 	 section 

5 shell and tube heat exchanger LWU 1 shell pass and 1 tube pass ViA'fThtlIZ,'n-11,viflauli counter flow tttn 

cuirilioluTtlivifllu tube side LLW.; shell side 	(tube) 	 37.78°C unr.roi tinAfjil 

2‘ 
YI'll'nflYilfriltEnlYheill 54.44°C ‘6"VIT'11-115'11,1Mt114'111,WitPlfl 3.78 kg/s 1411U  shell 11Aflkt1615-1MAI/W 1.89 

kg/s 	alnirial,le.htiu6nflnlki.411,elifilvith 1.905 cm r-11111,1(61J113-1111aL'FIQ'1311,31/21,11MAt11,1'1111U1,1,DriDgD 

0.36576 m/s P1ri13.1U'IrMal heat exchanger 9:',A't11,3.illiu 2 alfr15' Overall heat transfer coefficient (U) VAnLevintit 

1419.25 W/(m2.°C) RT-13.11PYY13.1Y1,16H1111i,Yilfill C 
	

C 
ph 

= 4.18 kJI (kg .0  C I LLW.',Pl7Y13.11/111-11,11:1146/1t1trl 

Lviqiiu 	= ph  = 1000 kg/ m3  

(i)tl,i1/1/137Iffill'llttrIVN heat exchanger (011t111,?*11 diagram 11'15115T.91tItqadVIT,iiillYIEJ1`1,1 heat exchanger X9Ei) 

(ii) LMTD Ttl heat exchanger 

(iii) 414criFirrnlYitfik441/  

(iv) 4ququvitiikllif (114.ctiivriuLfily4lum.4ALLAril.4111.4Toiltpielt1) 

(v) vill.itrirriitlYiVAtllil.rinndn 2 13.1VISVI1E13j (t1'13.1'1f1111 2 1,31VISPIrni:AtT111.1701 heat exchanger 01141,1,1J1J one-

shell pass two-tube passes 1,IAeinOnin7n 2 1,1a5s13jklliAtIVIrrall(61 heat exchanger) NtIrj'19:,-P61171'16'111,S 

(11,11 A't1 	t11931) 
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Is Ist-una.ast 	 simln A n'in 	 section 
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711t -14'11.1ATM 	An W1 	 section 

(Al)quviiniruw14 

T, 	p, 	CP' 	 11, 	v, 	k, 	a, 

K 	kg 	J 	kg 	m2 	W 	m2 	 Pr 
m3 	kg.° C 	m.s 	 in. in. K 	s 

100 3.6010 1026.6 0.6924x10 5  1.923x10
6 

0.009246  0.02501x10 4 0.770 

150 2.3675 1009.9 1.0283x10
5 

4.343x10
6 

0.013735  0.05745x10
4 

0.753 

200 1.7684 1006.1 1.3289x10
5 

7.490x10 6  0.01809 0.10165x10
4 

0.739 

250 1.4128 1005.3 1.488x1 0 5  9.49x10 6  0.02227 0.13161x10
4 0.722 

300 1.1774 1005.7 1.983x10 5  15.68x10 6  0.02624 0.22160x10
4 

0.708 

350 0.9980 1009.0 2.075x10
5 

20.76x10 6  0.03003 0.2983x10
4 0.697 

400 0.8826 1014.0 2.286x10
5 

25.90x10 6  0.03365 0.3760x10
4 0.689 

450 0.7833 1020.7 2.484x10 5  28.86x10 6  0.03707 0.4222x10
4 

0.683 

500 0.7048 1029.5 2.671x10 5  37.90x10 6  0.04038 0.5564x10
4 

0.680 
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