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Abstract

The research presents the results to increase the performance of the spirally corrugated tube
counter-flow heat exchanger by computational fluid dynamics method (CFD). The performance of heat
exchanger can be increased by increasing the area of heat transfer and increasing the turbulent intensity

of the flow. In this research, the variables of flow and the variables of physical characteristics of the
spirally corrugated tube such as Re, Pr ,e/D and p/Dthat have the effect on friction factor and Nusselt

number of the spirally corrugated tube heat exchanger were studied in order to establish the equation that

can predict the value of friction factor and Nusselt number of the spirally corrugated tube heat exchanger.
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The result shows that the friction factor depending on Re, e/D and p/D as shown in the equation;
f =1.894Re " (e/D)O'mz(p/D)fo'm. In the case of Nusselt number, the result is found that it
depends on Re,Pr,e/Dand p/D can be set as Nu = 0.8512Re"“! Pr " (¢/ D) (p/D) """
The ranges of variables for these equations are 1000 < Re <4000, 0.04 < e/D <0.09, 1< p/D <6 and

0.71< Pr < 6.99 respectively.

Keywords: spirally corrugated tube, spirally heat exchanger, counter-flow heat exchanger
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(Double-pipe heat exchanger)



ME-NETT 25
The 25 Conference of the Mechanical
Engineering Network of Thailand

aqﬂmrﬁuamﬂﬁlUumm‘i”aumﬁmia@; (Double-
pipe heat exchanger) @30 Wi 1 Usznaudaeria
2 ﬁaﬁmaimquﬁﬁu 284 nanszuausnas lnalu
vietulu vmeiivasinanszuad 2 92lnausiam
T893793129Un U (Annular space) Andasening
vieTunanuazviasuln wenaINAEIENTiHRA
famenslnavesadlnald irulivaslnans 2
nyeud s lWluhanadsanu (Parallel flow) lag
maduazeanvasueslnans 2 nazusazaglu
Funsadoniue wiswasulvwaslnans 2 nzus
laudung

lnasaun19ns (Counter  flow)

ﬂ’]dLﬁ']aﬂﬂTﬂdﬂﬂdvlﬁﬂﬁ’d 2 NITURIZATIT 1NN

= = A Y a
2NN 1 Laasuanilagwanutansiiaviaa

U

(Double-pipe heat exchanger)

NWITEARINIENE LAY Aruduan
AT MIENLNANNTEW LAZNIINIZILAIVD
qmmnﬂﬁlum‘%amaﬂLﬂﬁﬂuﬂ’awui”aul,l,uuvial,nﬁm’;
motaisuitnamansvaslnaids lun133naas
LUDTBILA3aILantURUuAN N TauLULBLNE 87
LWUY Double-pipe uaaslunndl 2 drus1s lagf
ﬁﬁqmﬂgﬁgdaﬂmLﬁﬁluﬁﬁamﬁmsﬁﬂu Tua e
ARdwwonvasriondsiazindulnaludnume
FIUNY

maadszansnanlunistroimainuon
yasnIasuanifouninsounald 53msfiie
ﬁa@ﬁamﬁmgﬁaﬁ%ﬁamaqm%wamaﬁﬂ%aw

9

CST44

BANNIIVEY “Performance  evaluation  criteria”
(PEC) [1-5] lumsifintszansnnlaseandoiuin
Aadpuvasafivnanldluedasuanasuanu
Sau uanmnmﬁ'ﬂﬂgﬁa‘ﬁ'%ﬁamaqmuwamam%
IL82 Bejan [6,7] "lﬁmé'smgﬁaﬁaaamaqmmwa
mam’mﬂizqﬂﬁm‘nﬁuﬂszﬁn%mwmaams
domnanufouilisonin “The entropy generation
(EGM)"

L . A A a_ A g
minimization HnialIgnNanNovanhiin

“Thermodynamic optimization”

4
Y o o 9
maiiuiu N

S 5

N \V/

N Y

n19eonti NG

v
neaniiiu

P> o o = % a
AINN 2 LUUTIADILAIBILANLURUWANNTOWLUULNRED

luﬂlmzﬁ Zimparov [8] V‘hﬂ’lsﬁ'@uml,ﬂ%a
waniasuanasauaunanmIzes PEC lums
mwammmimsjmﬂ'mﬁaumaamﬁﬁqmﬁgﬁﬁ
Arnsfilas@nwinanesnisiindseansniwnis
A18NANTaUlAAITAATUIAAITN AUV
Boundary layer I@ﬂl,ﬁummmgmﬂﬁﬁ'uﬁam
uautumMaiumswaruasvasinaluralasns
laLLNuLﬁwﬂwvlﬁauquau (Twisted tape) 41y
wui'wiav\mzlm?imﬁlmmuw‘\‘iuﬂﬁ"lmmu’m
gunsarnlszansnwlumstiemanafouls
f930  wesidud (Hafouiunaeuuazds
mﬂﬂ'j'wiam?imLamﬁlmmumﬂmmmuﬁL°1n
Ievinmsanen 1y [9,10] lunsdinanuaitanrinns
ﬁmsmﬁwﬁwamaﬁqmﬁﬂﬁmﬁ srariwlug 2002
Zimparov [11,13,14] fi9lavmsAnsmItians
dramanuianinurioinasalasfiniwesviadnng
drgmarnudonuuy Wanganuionasil an

NMIANHINUINFDATIEIN AINNANVAITAIG /Y




THe 25;h Confere-nce of ihe Mecl\én\ca\
Engineering Network of Thailand

muﬂuﬁnmma Rib-height-to-diameter (e/D) f
ﬁﬂﬁmimﬂmmﬁaucﬁﬁqﬂagﬁ 0.04

Dong uaz an [12] lavmnasssdiaiaz
RINATBIANAUANATDNLAZFNITOUS LU TR
dEMAINSouVaINaINT Y7 4 LY ANINIT
wWaswdsdludiniuasann 3200 fi9 19000 Tas
#rirsuuaz 6000 A9 93000 laglfsinuaslng
FawwuinmsiRuvesnstingmanufouines
gonalfiiamILinas Friction factor #2g

Vicente uazame [15] larinns@nsinng
domauTauLazAMENIAYEY Friction 289113
Tnaluriaindeilasnldiawe Severity index (¢)
lunsianzinavedsadinferdanisanuinaIng
$ou uazwonaniwaginuinlumadasuanas
Prandtl number asfinadanstRnanusunsnle
mIssEnamauTanlasauain Nu o Pro
Tapdaauadnilunidmslnandensslnadiy

wesdn (Re < 10000)

'
=

aazldvianfsanien
Severity index §4¢) (¢ >3 x 10°) udlunsdifinng
Inafisdluadiniuaigsg (Re=10000 i
400000) Ar3idanlEviaindenfifi Severity index
laigaannin (¢ >1x 10° fls 2 X 107)
InnsAnE AR wEIaz w3159l a3
msdnslaslinannisvesnamaasvesvedlna
Faanasanltlunsansingdnssunisinaluvie
InRanfon $987199:INasuiaIN1aINNI¥N
MIFILULSa0IadMaINR I TennanTaria
fuwasnriudanusnduiesdosldnsaironsa
ffvuaidniisswaizaunsativennganssa
293909 MasuLiiosnnansosndsatin @
msanwlasen [16]  wuiniianudunlyldly
mMsansIMI arwnas lasltnameaasuasvas
TnatBiaaia é’dﬁ?uluawu‘iﬁ'ﬂfzﬁaagatﬁulu

NIANBINANTENUIBIAILYTANI g an
ledur Re,Pr,e/Duaz p/Ddanrugiuisalu

NI wsadtaIadLanilfgwaNTanLULTia

a
NI

CST44

2.2 yuushaasanailuilnzassluad
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