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Heat Transfer Performance and Energy Saving Analysis of Different Section Floor Heating Pipe
Ren Yongheng! Shen Huiyuan? Luo Liang! Wang Lijuan'
( 1.School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710048;
2.Department of Energy and Architecture, Xi'an Aeronautical Institute, Xi'an, 710077 )

[ Abstract ] Fluent was used to simulate the surface temperature distribution and average ground temperature for low-
temperature hot water radiant heating of triangular, trapezidal, rectangular, square and circular floor heating pipes with the same
area, and the non-uniformity of surface temperature, friction resistance, inlet and outlet pressure difference and thermal efficiency
were calculated. The results show that the average surface temperature of the triangular (inverted) cross section pipeline is 1.1°C
higher than that of the traditional circle at a flow rate of 110cm?®/s. The trapezoidal (inverted) surface temperature non-uniformity of
traditional circular section pipe is optimized by 12.27%; In terms of thermal efficiency, the order from high to low is triangle
(inverted) > triangle (upright) > Trapezoid (inverted) > rectangle (aspect ratio 0.785) > rectangle (aspect ratio 1) > rectangle (aspect
ratio 1.27) > Circle > trapezoid (upright), in which the thermal efficiency of the triangular (inverted) section pipe is 17.9% higher
than that of the traditional circle.

[Keywords] Radiant floor heating; Floor surface temperature uniformity; Fluent; Numerical simulation; Energy conservation
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Table 1 Reference and selection of various parameters
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Table 2 Relative errors of grid tests

ISYEES JEFE (Pa) wE (e) R (T RZE (e)
114 73 22.6063 0% 49.9874 0%
76 73 22.7123 0.4423% 49.9878 0.0008%
66 /3 23.4793 3.8036% 49.9883 0.0018%
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Table 3 The simulation results of heat supply are

compared with the experimental values in literature[16]

T 1 T 2 TH 3

SER KR 33.08°C 37.48°C 46.3°C

FABEMRE  18.19C 17.75°C 18.38C
SMEAE 79.7W/m2 1074W/m2 157.7W/m?
B 76.26W/m2  103.41W/m?  154.91W/m?

i 22 4.3% 3.7% 1.77%
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Fig.4 Magenta line (x=0~0.15m, y=0.05m, z7=0.04m ) in

the heat transfer calculation unit location diagram
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Table 4 Surface temperature unevenness of pipes with

different section shapes
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