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1. (10 Pit 111414) na.nri in-line ilirrtd714 19 LairYvi&inl.ILLuqnnAvia 	12 vi 6lettolvifltunq (Nnmurrinnlnnil,v) 

ain,InmAuej-mutinmlvi(aLvinricu 2.5 cm Td,t_Irvill a = 3.75 cm UM,' b = 5.0 cm 

elrryNcviam,anujiloilcriLvinriu 127°C (400 K) fl-Inlvilvinslinnl.iyi(6A9tyqww,p1 27°C (300 K) Vr3.41.41441 

P19'11.161TH1fllinGICIIWIlLikl (V) rvirirTii 3 m/s 91A-1149rwarirr-m-huLvivra.195<fainrInnOviffiflmrY13-.1 

ti`l7 Vifl1ICI1L31VIT 

tiqvicuoacvniiitionlval Grimison (iivii‘nratvmciligictraqnig) Lvi-ntuiLal,49anivicrgivalmtvitill'aqnwicifi 

vmviiiiiatiiraviughl film temperature 
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6n 	 una.lAr), 	 Tim,InArrN1 	  

2.1 (5 prcii,-Lam) 1.94°-it-p;m61,19Alm&maiuLaivr,161.1gum)A1 41316innm 15 cm x 15 cm lnviji-ITNLLe.il,ILLuunfinriu 

52°C tli0/111371611al'a i 	rl6liirliTli 20°C 91Ar114QWW1 average Nusselt number 611'NfrITIAI'lArY11JhULLITLInIMIA9r1r1 

Ann correlation vilmvPirjgi ii,x.-Arrt,i9mlifoluvinqnalmvow6H1 average Nusselt number tt,1, (Nu) 

riunirm correlation ffi g i'ii I m (NUBest) AirMIPII 

%Error = ( 
 Nu 

 Rest —Nu  x100 
NuBest ) 
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	 1,1,13.1 

2.2 (5 At'iitiu) nfllillmicLAw1144,1frivili 2 kinom.fAdAtirrapinll aliAtiA6n1(7NqA1 V■iuelrhi 1 (Am.An1) 
cl 

tl,Acocr,),31 T1  = 262°C; kFarA 2 (knart,t) 3-11 'qfalf,131 T2 = 177°C; a:,41-ilrrt-ALIA%116/11.1a1M141,pl T3 = 205°C 

91vin (n) (A'FITnrimmilAR911.1Yrn„lqvi`i Q1_2(1111,19U Watt) (61) (6/p-IJ‘nr -151Lc.FiAnqm-.1huqca Q1_3(WLI7U Watt) 

2.5 m 
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3. (10 pit',111.411) S:',UUrr1T17r1HT13.11,6`071114r1176111.,IVIcg'HZ3T1d9r1f1  Tin  = 120°C M3.1'1L111,1 Tout  = 80°C 63iniccr, 

9.', 
imaLinlIncteknnlitOnnvynnillnuuti fully developed 1111PITUAIQL6:10.,Wicrgj 89'13.11.1()LaEl6H11115:11ALYVITTLI 

0.04 m/s 61runoalg.inlojutTn8111`tmlcifirak 2.5 cm (0,cuvrergiii:nviLvinriu 40°C 911)11VY11,1U1911MY1 (1/11,1/2U 

6II1I6IV17) Ll.' pressure drop V12flMAQ13.1trITH11fi (141,1(Al6ThA Pascal) 

[lolvivaln-mAnwnvi'vuvilifridiadlinpvival Dittus and Boelter Lvirlettu] 

P1-15-11611 1a1Z3411711-13T14 

T (°C) p (kg/m3) Cp  (J/kg.°C) v (m2/s) k (W/(m.°C)) Pr 

40 876.05 1964 0.00024 0.144 2870 

60 864.04 2047 0.839 x 10
-4 

0.140 1050 

80 852.02 2131 0.375 x 10-4  0.138 490 

100 840.01 2219 0.203 x 10-4  0.137 276 

120 828.96 2307 0.124 x 10-4  0.135 175 
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4. (10 AcctL11,114) A shell-and-tube heat exchanger (two shell pass and four tube passes) lifilmiqu 

66na61uumrnal'iflui:-,1)(drIllyallvimliallitia °H11,11121117,010flk ethylene glycol (Cp  = 2742 J/(kg.°C)) Lincl 

shell iirqwmil 130°C 66nMn9nn shell 1/11(0,aavrcji.1 70°C kubisnrmlvi26vinriu 1.25 kg/sec vallviWdnoilim 

"i evii1A(6 in (Cp  = 4175 J/(kg.°C)) Lin? 1 tube filj tVIA1:1,11 32°C a:-.'flfln9rin tube ciAlamr,„11.1 82°C i'l U (overall 

heat transfer coefficient) 611N heat exchanger n(6830 W/(m2.°C) 91corinnmkrrilvalnnnintaimq13-Au 

(m2 ) LLfl'cl,"6"V15-111'1511n1A111,19MY61111(kg/sec) 
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a'k 	 co3.1A1-1 	 nTAllnAnlon 	  

ti 	 .01 
5. (10 n:',1,1,1,11) In (Cp  = 4180 J/(kg.°C)) linvii14, counter flow heat exchanger yvvivr,111 38°C Ajr)t_161S'I 

11`1211nLii13,19 0.75 kg/s cantriiniffm,ACjirmi 	(Cp  = 1884 J/(kg.°C)) q;11viLiin4yisi fllu,no_rAs_ru01913.] 
,, 

YfflArJEI&I'lr1A1A1313.19 1.5 kg/s ln..wirjrj.n1c1113-71,anfinlvihorinriii 116°C iMillymt-iltinfinrmil unfinriu 

13 m2  u 	overall heat transfer coefficient ailriu 340 W/(m2.°C) mvinannnninunfivimhulkivila 

OA riellAtifraVnerAl  E-NTUltifIllVilg101211 
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