Qe—AY azio /1 o Lol /17 0590 [1F+8 Jluw /o)L g o jlw Sl

s L,
fub)fubuﬁ?/

. Ao &
DOI: 10.22044/jsfm.2026.16155.3970 )J/‘L/U“"gﬁb

Span oz LAy b glatwg Aol Iyl Jowe (Sdgyauapge i o, Slos

TSy melaze T (65K Jg1 Lo ol jguaio
Ol el (sl i (Shoal g 5335T ) 0uShimg3y (sl and (3933 9 pale ol «ludiilo !
ool ecslapen! o sodhasl 13T SELEGS (Sl uekiden i) sl 15T
Ol ey e e it Sontes BRGNS (g A awdinted ey ol 557"
VECELANA sy B OV FF1 AN Y 10,53k b VB F1 YA 12l 2ol « Jiss alie

oS

o (pl dwais u‘).ul.a bl Gesh opl Bas il sshan ahis maw b doesdly Jow o Sl s o glol 51 S
S8 Cas 6l Gaman O jsea bagiluans ol Slasloe SV Selins jleslaiul b jlad cdl g ol Jlasl o Slas 5
wlo el salplbxl K-8 Jao solizel Jao b g cBels o (gilwand opl jo sl sadiple] llidee Jlow Cac s 5 (o
Wb oo oiali8l s 0 YO 5 4 WYO. judg, 0 Y B (o) ) jhad cons 5l daoylgs ()l )L a5 s co lid (g5leas
S e gl s Fooae U cad ol Gl sl go Sege > JEIY Jlad coes U pan ud poaaS L Koo lea
3 yhd s G2olBI b cpiren ol ol Ll ]38l 6 i ),uL)Jasu..Jl)sI P PP YO ORIS I EL g E 3 g JES
loJone £55 0ol ot #hb sl Olsis Gs3 ol 3l bise Gl o3 VY e 0 Yo oo gy 53 58 L 31T )

.o; oolazul

ol Jal s goae (g jlwands sglaing o ‘5}')1? Joe tyan siomn sladls ‘5..\.».15 Olols

Thermo-Hydraulic Performance of Shell-and-Tube Heat Exchangers with Twisted
Oval Tubes
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Abstract

A twisted tube heat exchanger is a type of heat exchanger with an elliptical cross-section. This study aims
to evaluate the effects of tube geometry on heat transfer performance and pressure drop. Using
computational fluid dynamics (CFD), the thermohydraulic behavior of these heat exchangers was analyzed
through three-dimensional modeling. Simulations were carried out for various elliptical aspect ratios and
fluid velocities. The analyses were performed in ANSYS Fluent using the k- turbulence model.

The simulation results show that wall heat flux increases by approximately 25% at a Reynolds number of
1350 as the aspect ratio increases from 1 (circular) to 2, indicating improved heat transfer with more
elongated ellipses up to that point. However, increasing the aspect ratio beyond 2 (up to 4) results in minimal
changes in heat flux. At lower velocities, the impact of the aspect ratio on heat transfer becomes more
pronounced. Furthermore, the pressure drop increases by about 17% at a Reynolds number of 2000 when
the aspect ratio rises from 1 to 2. These findings can be applied to the design of more efficient oval tube
heat exchangers.

Keywords: Oval Twisted tube; Shell and Tube Heat exchanger; Numerical Heat Transfer Heat transfer.
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