VOA-VDY dmiva /¥ o ylouis 18 0,93 INFAF Jlo [UssyLib g Lo sl Keilso

s A
fub)fubub?uﬁ/djgv,{f

27 (:u;";g Iy

by gl o dzmy Hlei b (81 gl 50 TIO O Jlawgil (3l y2r &yl JU (25205 (o 2
o,lgs culi glos

L nn s 3T 09555 e T ygpeades Lo yaazmo M dlie won ! Maiadigh yol
Sl cawcdiden oSl «oylouo] ixiuo oKl eyl wrlbiit 15" (5 gxiiails '
Sl oo oSl ¢ ylodol  sizio olKiils ol "
Sl oo oSS ¢ ylodo] sizio oKl ¢ ybuiils
oMl 5 Yl oS i Ladlga ud )l el 5"
PO 5 SRl S 0 snnds (oLl
VYR AL+ 1ol o )5 VYT FIY e 2,55k go )5 A YAY/0 0/ A bl o 5 )

onSe

LS eizran g Sl om0 &)l Jliil e Aal31L oS ol gy s 5l eolitul ol sl (aalidl slagts 5l (S
A o Biod Gl 50 Sl 00l (o Az e b Jlewgll Sl anindS Slidod )0 aisuoe v |y &yl JES (ol e
s a5 3l o el o sy gr ol el o a1 5 sl 5l oolinal U s 5y oo, TIOZOT Jlossil 5,8as 5|
Sas 03gazma g ploml adgl o)lg0 ol sl (550 Ly (sl o gy 2 Grizpen taiied Jlwgil il lacbalé g (00 cazey
4 olo oyl lis och plol oz dopo <P <L /0 cdalé edgame (gl o iales] el o GBI VY e e o -Y e e e adgn
el Sy (tolie Az 5 00 (SISl ey o5 2l L (rizren 095 o0 LoyS JUEI (a8 s (13580 (p0558!
AL L am Jlgs (6 R, L g Jlssil oz 0oys /0 Calé ay Ligy o 45 el 0umys Vo PIFO sga «ials3l sl e i

<l (H/D=5)

i gled (ype b pis tazy lgi e )l Jlanl ¢ Jlwgil 1 guadS OladS

Experimental study on heat transfer of water/TiO, nanofluid in a straight tube
with twisted tapes at constant wall temperature
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Abstract
One of the methods for increasing convective heat transfer is by utilizing twisted tapes in heat exchangers
which enhances heat transfer in constant volume with increasing augmentation. In the past research, the
combined effects of nanofluid and twisted tapes were not studied. In this research paper, the heat transfer
performance of water/TiO, nanofluid in a heat exchanger with twisted tape insert is evaluated. The studied
parameters are pitch of twisted tape, mass flow rate, and concentration of nanofluid. The constant wall
temperature is employed and the range of Reynolds number is from 3000 to 22000. Experiments were
performed for the volumetric concentration range of 0 < ¢ <0.5. The results confirm that heat transfer was

enhanced by adding nano-particles. Also, the results were repeated by adding twisted tapes with lower
pitches. The maximum heat transfer appraisal indicates a 103.45 percent increase for the concentration of 0.5
and the insert of the twisted tape with (H/D=5).

Keywords: nanofluid; heat transfer; twisted tape; constant temperature boundary condition.
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