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Abstract: Heat exchange. p"rfo.rnil.Jnu..rarr. Eear excnarlger pertbrmance can be basicall,v 
"uolveJ 

by many heat trarsfer aartr"rra"*"art
ItrH*'il if_:ffiil;::::**t*:":m.,, 5$]d,.*i,"",l-|*" use ordirrerent rwisted tapesrrserted in a single *b" h""r exchanser ro' u.tto n"id mifi;;;;il#:Tffi#lT[:1tr[*r::comparing to that of smooth tube' ihe tru" i, ,,'ua* of froir".pp"i*"*lalof2.3cminnerdiameterand
I t)t) cm length The experimental work i* ."r,ar"t"a in an insulated [J"r.""r circular tube in the laminar florvreglon to test the influence of tap-irserts on the heat trarsfer enhancemenr and pressure drop, tmder constantheat flux condition' Two configiuutio* oitr'irrJ ,up". that are 

"r*o-i"u.i""t"d from copper material withdifferent Twist Ratios (TR = 4 arrd 6) are rsed- rrr" ,r.r*."i""t study is performed ,sing the ANSyS Fluent 15.0
:ffi*:l,'ffJH:;*ffi jT}i?trfr:;]* th" souemi,g-{;il;. ror dirrirent u"r,", orR.y.,ora,

II{TRODUCTION

Heatexchangers are employed as a basic element inmost engineering thermal 
.applications. The design of aheat exchanger is indeed 

'intricare 
; 

- 
il-;;;., *accurate analysis of thermal and frictional p"j.o.-*""and then t}re economic aspect of the'"q];pm"nt.

Therefore, the big drfy * desrgmng .*ia"Ji" o .produce a corsolidate equipment utilizing appro,priate
techniques for achievu4l r,gher rates of heat tansfer and
lower pumpmg cost (Liu and Sak, 2013)

. The existing relevant literatr:re ,u"ul, that there havebeel m1v papers reporting mnnerical *J.*r"ri".*f
results about heat ransfer au€imentatiorl L"t riqu",
frng..twisted tape inserts, howeier. **i.f ,fr"* fr"".
5:]]ry9 " 

simple geometri"s. egarwA urJ n".'O s96i
mvestgated experimental forced cc,nvection fluid flow ina horizontal circular tube uing ,"*ort"*-oit*irt
Prandtl ntrnber (pr = 195_375) aia fo, R";;;td Lr*t",
Tgr.*^:lR",io rycurc of (Re = ru+omj anJrm. =
z..r l -;t. U4 ), respectiv ely, under uniform wall temperature
neatmg and cooling condition. The results showed agood enhancement in Nusselt number if :f _lli ana

(2.28-5.35) trSes the plain tube values on the basis ofconstant 
.purtprrg power and constant flow rate,

respectively. Hqwever, an appreciable increase in thefriction factor (3.13-9?ll was fo""a. ffr"y p-p*"a
empirical correlations for heat transfer ana fritdon factor
for practical applications.

Saha and Dutta (?001 t examined experimentally
convective laminar flow in a circular tube, indtrced bv a
regularly spaced rwisted tapg for a wide range .iil";iy;
nurnber (145<Re<1.80) and a Twist Ratio i".ting t"*(TR : 1.92-5.0) with warer beurg * u **fiog n,ria
(4.5.<Pr<5 5) They concluded that-there i, u."*o Oropin the friction factor corresponding of the reduction inNusselt number. They also fo,.,ni thut ur u "o*t*tpumpng power, the twisted tape with multiple h:rns can

:-*T:.,*. thermal-hydraulic p"rformarrce comp*eawlthllat tor a single hrm twisted tape. Al_Fahe d et aI.
( I 998 ) conducted an experimental shrdy to calculate the
neat transter coefficients and friction factors inside a
single shell-and-tube heat excharEer frnea *ittr *i"rof*
yd wjth a twisted tape and 

"o*-p"r" tfr"t r"sJt" *lttr
those for a plain tube. During the rnvestigatioO ,fry *"a
three variant tw.ist ratios *i*, t*o Aff"i"rl *-ia*o. ff,.

Experimental and Numerical sfudy in Horizontar rube by using swirr Device
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