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ENHANCED HEAT TRANSFER IN A HEAT EXCHANGER TUBE WITH PERFORATED
DELTA-WINGLET TAPE VORTEX GENERATORS
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5oy Fhammuzt%aﬂ'nm"aummmﬂﬁuduﬂnw;umuluﬁauamﬂsnumw?auﬁm
agflug1a 1.20-1.49 Lmﬂﬁﬂ‘wguqmﬁ d =2 mm uaz Re = 4120

Ardrdny: Tin, wlnsusnulfouanufau, mitamauiau, susTouzdianuiou,

M lnanyuag

Abstract This article presents the influence of perforated delta-winglet tape (PDWT)
placed in a uniform heat-fluxed tube on heat transfer and friction loss behaviors. In
the current experiment, the PDWT with attack angle (&) of 45° are inserted into the
tube with four different punched hole diameters of winglet (d = 1 mm, 1.5 mm, 2 mm
and 2.5 mm) at a single relative winglet pitch (P/D=3). The fluid (air) flow and heat
transfer characteristics are presented for Reynolds numbers (Re) ranging from 4120
to 25,000. The heat transfer and energy loss due to friction for propelling air through
the tube are presented in terms of Nusselt number (Nu) and friction factor (f),
respectively. The experimental result shows that the PDWT provides a considerable
increase in Nu and f in comparison with the smooth tube. The highest Nu and f of
70% and 94% is achieved by utilizing the 45° PDWT with punched hole diameter (d)
= 1 mm. The thermal enhancement factor (TEF) of the PDWT is in the range of 1.20—
1.49 where its maximum regarded as the optimum point is at d = 2 mm and Re =
4120,

Keywords: winglet, heat exchanger, heat transfer, thermal performance, vortex

generator
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Working:fluid Air

Reynolds number 4120 to 25,000

6 45°

D 50 mm

PID 3

d 1,15, 2 and 2.5 mm
Tape thickness (f) 0.5 mm

Tape length (L) 1200 mm

Wing thickness (=t) 0.5 mm
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