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Heat Transfer Properties of Hot Water Floor Heat Exchanger
With a Two-pass Style System

LIN Jie, CHEN Chao, LI Qing-qing
( College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: This paper focuses on the effect of supply temperature, water flow velocity, and tube spacing
on the hot water floor heat exchanger through experiments. The testing experiments were carried out in
four rooms with the same two-pass style arrangement and different tube spacings in an office building in
Beijing. Heat flowand floor surface temperature were analyzed and compared as the supply water
temperature and water flow velocity were varied independently, and non-uniformity of floor surface

temperature in different tube spacings was determined. The optimal ranges of supply water temperature,

water flow velocity, and tube spacing for Beijing’s office buildings were presented.
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Fig.1 General layout of the test room
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Fig.2 Schematic of two-pass style arrangement
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Fig.3 Floor construction of the test room
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Table 1 Floor construction parameters of the test room

2 No. 1 No. 2 No.3 No. 4
S/mm 150 200 250 300
HK L/m 59.91 50. 18 35.96 30.52
B F/m’ 3.76 3.15 2.26 1.92
EREEBRAERBE R,/ (m*K-W) 0. 063 0. 068 0.074 0. 079

TR E R R/ (m* K-W )
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Fig.4 Floor surface test point arrangement
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Fig.5 Test point arrangement at the center of the room
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Fig.6 Heat flow with supply temperature and tube spacing
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Fig. 7 Convection heat flow and radiation heat

flow with supply temperature
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Fig.8 Floor surface temperature with supply

temperature and tube spacing
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Fig. 9 Floor surface temperature evenness with
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Fig. 10 Black globe temperature with supply temperature
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Fig. 11  Air temperature distribution at the center of the room
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Fig. 12 Heat flow with water flow and tube spacing
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Fig. 13 Floor surface temperature with water

flow and tube spacing
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Fig. 14 Resistance loss with water flow and tube spacing
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