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Study on Heat Storage and Heat Transfer Characteristics of
Low Temperature Electrically Heated Radiant Floor
SulLlei Yu Tao
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  In order to explore the heat storage and heat transfer characteristics of the floor under different kinds of heat source,
a two-dimensional unsteady heat transfer numerical model of the low-temperature electrically heated radiant floors using the
heating film and the heating cable was established. The effects of burying depth of heating element, heating intensity, running time
and spacing of heating cable on the performances of heat storage and heat transfer of the floor are analyzed. Results show that when
the heating element is buried at 2.0cm and 7.5cm, the heat storage capacity of the floor with heating cable is 4.2 times and 1.2 times
that of the floor with heating film, respectively. When the heating element is buried at 13.0cm and 15.0cm, the difference is not
obvious. When the buried depth is shallow, the heat storage performance of the floor with heating cable is better. With the increase
of heating intensity, and system running time, and the decrease of heating cable spacing, the average surface temperature of the
floor, heat storage and heat release of floor all increase, but the proportion of floor heat storage in the total heat supply decreases.
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Fig.1 Cross section of electric heating floor
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Table 1 Thermal properties and geometric properties of

electric heating floor
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Table 2 Thermal properties and geometric properties of

material
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Fig.3 Surface temperature of heating cable
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Table 3 Floor heat storage and its proportion under different depths of heating elements
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Zinnjﬁ'ﬁ: 0 9,
cm kJ kJ % kJ %
2.0 11520 1633.9 14.2% 9886.1 85.8%
7.5 11520 6414.4 55.7% 5105.7 44.3%
F A 5
13.0 11520 8170.1 70.9% 3350.0 29.1%
15.0 11520 8218.2 71.3% 3301.8 28.7%
2.0 11520 6814.5 59.2% 4705.6 40.8%
7.5 11520 7816.5 67.9% 3703.5 32.1%
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Fig.8 Upper surface average temperature of floor at

different heating powers
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Table 4 Floor heat storage and its proportion under different heating powers

P PEIRIRE St B BREGEL BTHIESAE BAT I TR R o B
W/m? kJ kJ % kJ %
80 11520 6414.3 55.7% 5105.7 44.3%
FHL A 160 23040 11540.9 50.1% 11499.1 49.9%
240 34560 16667.6 48.2% 17892.5 51.8%
80 11520 7816.5 67.9% 3703.5 32.1%
KA 160 23040 14069.0 61.1% 8971.0 38.9%
240 34560 20317.5 58.8% 14242.5 41.2%
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Table 5 Floor heat storage and its proportion under different running schedules
p— JBAT I A AR G BRENL BTN E IEAT IR] TR B
h kJ kJ % kJ %
10:00~15:00 5760 4382.2 76.1% 1377.8 23.9%
IR 10:00~17:00 8064 5465.9 67.7% 2598.3 32.3%
10:00~20:00 11520 6414.3 55.7% 5105.7 44.3%
10:00~15:00 5760 4903.2 85.1% 856.9 14.9%
KL 10:00~17:00 8064 6369.0 79.0% 1695.1 21.0%
10:00~20:00 11520 7816.5 67.9% 3703.5 32.1%
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Table 6 Floor heat storage and its proportion under different spacing of heating cable

A1 mm AR k) BIME K =A% IBAT RSB k) IBAT IR %
50 46080 26605.6 57.8% 19451.4 42.2%

100 23040 14054.8 61.1% 8985.2 38.9%

200 11520 7816.5 67.9% 3703.5 32.1%
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