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A Study on Snow Melting System for the Anti-freezing Testing Road
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Abstract ! The snow melting system by electric heating wires which is adopted in this study is a part of road
facilities to keep surface temperature of the road higher than freezing point of water for melting the snow
accumulated on it. The system is designed to increase traffic safety and capacity.

The electric heating wires are buried under paved road at a certain depth and operated automatically and
manually. Design theory, amount of heating, and installation standard vary according to economic situation,
weather condition, and installation place where the system applies. It is tried to figure out that the appropriate
range of required heat capacity and installation depth and intervals for solving snowdrifts and freezing
problems with the minimum electric power consumption. The most important factors to design the system are
calculation of heating capacity depending on weather condition and depth and interval of the electric heating
wires depending on air condition respectively. The study were performed under the range of the air
temperatures{-2°C, -5°C, -8°C), the intervals of the electric heating wires{70mm, 100mm, 125mm), and the
installation depths(50mm, 70mm, 100mm). The ready made commercial program package was used to verify

the experimental results.
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1. Temperature—contrel chamber 2. Evaporator/Fan 3.
Condenser 4. Temperature controller b Fan controller
9. Refrigerant pipe 7. Test chamber & Insulator 9.
Heating cahble ). Connector 11. Cold-Lead 1Z2. Sensors
13. Voltage regulator 14, Data logger 15, Persenal
computer

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 4 Cross section of three-dimenssional modeling
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Fig. 5 A internal temperature change of test
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Table 2 Preheat time of heating cable for pitch and

depth

Depimh mm | 100mm | 125mm a?r”tt‘i?ﬁ;
2400sec 3300sec 4080sec| -2°C
Srmn 5820sec 8420sec 8400sec| -5°C
7020zec 800sec|  10740sec| -8°C
W0lsec|  Tddlsec|  Wd0sec| -2C
mim W80sec|  109%0sec|  13980sec| -5°C
10620sec|  16620sec|  18240sec| -8°C
9120sec|  17220sec|  13980sec| -2°C
100mm 13200sec 24%0sec 22980sec| -5°C
17880sec|  31800sec|  30600sec| -8°C
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Table 3 Preheat time of heating cable for pitch and
depth (simulation)

itch Qutdoor
Deg 70t 100t 1mm | o e,
19203ec 3240zec 5400sec] -2C
50tmm 5040zer 7320sec|  8460sec] -5°C
89%0zec|  11160zec|  127%0sec| -8°C
A0 sec 4800sec|  10320zec] -2°C
70tnm W0sec|  12600sec|  15840sec] -5°C
136%0sec|  20520sec|  22260sec| -8C
B300sec|  12180eec|  11640sec| -2°C
100tmm [ 12000sec|  24240sec|  210B0sec| -5°C
208%0sec|  32040sec|  30420sec| -8C
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