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Abstract

Insertion of twisted tape in circular tube is a simple passive technique for enhancing the
convective heat transfer coefficient of the tube side of a heat exchanger. Because of its low
cost and ease of installation, the twisted tape (TT) has been widely utilized to produce compact
heat exchangers and to upgrade the thermal performance of the existing heat exchanger. The
twisted tape insert provides considerable increase in heat transfer rate by formation of a
swirling flow and increasing the turbulence intensity or by limiting the growth of fluid boundary
layers close to the heat transfer surfaces and also increase the residence time, contributing to

the heat transfer enhancement.

The present article presents the comparative effects of twisted tapes with nine different patterns
(alternate clockwise and counterclockwise TT, loose-fit TT, short-length TT, peripherally-cut TT,
TT consisting of centre wing, delta-winglet TT, dual TTs, and serrated TT) on the heat transfer
enhancement and flow friction characteristics. Besides, the influence of twist ratio of twisted
tapes (between, y/W = 3.0 and 5.0) is examined. The experiments have been performed over a
Reynolds number range of turbulent regime under uniform heat flux conditions, using air and
water as working fluids. The obtained results reveal that the C-CC twisted-tapes provide higher
heat transfer rate, friction factor as well as thermal performance factor than the other twisted-
tapes at similar operating conditions. Depending on Reynolds number, twist ratio and twist
angle values, the thermal performance factors of the C-CC twisted tapes are found to be 1.4.
In addition, correlations of the Nusselt number, friction factor and thermal performance factor for

all twisted tapes used, are also determined.
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