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Fig.1 Schematic diagram of tested double-pipe heat exchanger

units: (a) the dimensions of the heat exchanger units and
(b, c) cross section and cutting section of the heat

exchanger units
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Fig.2 Heat exchanger units of DPHE-1-A (a) and the small test piece of DPHE-2-A (b); the small pieces of DPHE-2-A (c) and DPHE-2-B (d)

after cutting
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Table 1 Dimension of test pieces
Inner diameter of Side length of

te:srtys?eectczgn Fin tr:Ti](;Lmess/ circular hexagon outer
tube/mm tube/mm
DPHE-1-A 1.02-1.03 20.34-20.42 20.08-20.16
DPHE-1-B 1.02-1.04 20.32-20.41 20.18-20.25
DPHE-2-A 1.02-1.06 20.32-20.34 20.12-20.19
DPHE-2-B 1.00-1.06 20.28-20.35 20.05-20.14
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Table 2 Roughness of surface on both sides of fin, Ra(pm)

te-srtyspeectc:];n Upper surface of fins  Lower surface of fins
DPHE-1-A 5.84340.538
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DPHE-2-B 6.234+1.112 11.62542.747
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Fig.3 Comparison of inner surface (a) and outer surface (b)

rendering from optical profilometer
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Fig.4 Schematic diagram of experimental apparatus
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Fig.5 Heat exchanger unit after installing thermocouples
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Influence of the Densely Longitudinal Fins Arrangement on the Performance of
Double-pipe Heat Exchanger Units

Li Mingfei', Rao Mumin®, Zeng Chang?, Wu Ge?, Bai Wandong®, Chen Wei®
(1. Guangdong Energy Group Science and Technology Research Institute Co., Ltd, Guangzhou 510630, China)
(2. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu 610213, China)
(3. School of Aeronautics and Astronautics, Sichuan University, Chengdu 610065, China)

Abstract: In order to improve the performance and compactness of the heat pipe heat exchangers, different forms of double-pipe heat
exchanger units with densely longitudinal fins were obtained by metal additive manufacturing method. The manufacturing deviation was
summarized, which shows that the internal structure is complete. The optical measurement shows that the roughness distribution on both
sides of the inclined fin is not uniform. The steady state experiments were implemented to investigate the heat transfer characteristics of
four densely longitudinal fins enhanced compact double-pipe heat exchanger units. The configurations are classified into two categories of
straight fin type (DPHE-1) and periodically arranged fin type (DPHE-2). Within the Re ranging from 2000 to 15000, the tested results show
that, due to the increase in heat transfer area and the enhancement of flow mixing effect, the DPHE-2 gives 1.3~1.4 times average Nusselt
number and 12.6~28.6 times average friction factor higher than the counterpart of the DPHE-1. Comparison of their overall heat transfer
performance indicates that the long fin scheme in DPHE-1 type performs best.
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