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=, niVersity of Fukui  “ MICHI-NO-EKI*
— About 1000 sites in Japan
Researcher A kind of public rest area
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OUTLINE

BACKGROUND

SNOW MELTING SYSTEM USING GROUND HEAT

SEASONAL PAVEMENT TEMPERATURE CONTROL
Cooling and heating of the pavement using ground heat

THERMAL TRANSFER OF “HACHI-KITA™

Monthly change of ...
the water temperature in the tanks
the ground temperature surrounding ground
the heat fluxes across the pavement surface
Heat transfer budgets between the equipments
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BACKGROUND

Climatic characteristics of Japan
Sapporo

- N43°3.47
e Japanese land shape is slender ( 4

e Climatic variation depended on the altitude

e Cold region and warm region
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BACKGROUND

Climatic characteristics of Japan
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SNOW MELTING SYSTEM USING GROUND HEAT

including pipes
. 7

L=100m, 12units

Installing the pavement
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Borehole heat
exchanger stelm

Ground hgay

Sidewalk 310m? High performance ,/} /
(warmed by BHES) heat conductivity,/, /¢
<4 Pavement 74
s — |
I
2 - I
Parking 1120m° |
(warmed by RHCS)——,
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Pump(7.5kW) '
—Warm water _ _ _J

Second water tank
(Cast iron, D=2.6m, L=240m)
1200m3

LR — L
Double polyethylene pipe — {ﬁ::Heat collector I
(Inner ¢ =56mm, Outer ¢= M) e VLT flow (SUS pipe, D=50mm, L=50m, 96 unit!;

)



PAVEMENT TEMPERATURE CONTROL

Tp (°C)
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SNOW MELTING SYSTEM USING GROUND HEAT

Parking lots connected to RHCS &
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SEASONAL PAVEMENT TEMPERATURE CONTROL
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TIME SERIES OF WATER TEMPERATURE AND GROUND
TEMPERATURE OF THE 1st WATER TANK
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Heating Cooling G.L
Increase of Op1-> Drop of Twl (Winter) Y &
Increase of Opl-> Rise of Twl (Summer)
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Op1l decrease (Winter)
Opl increse (Summer) <Cross section of 1st water tank>

- The Min. value of Twl in winter
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TIME SERIES OF WATER TEMPERATURE AND GROUND

TEMPERATURE OF THE 2nd WATER TANK /Tg
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TIME SERIES OF GROUND TEMPERATURE

AROUND THE HEAT COLLECTOR g
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TIME SERIES OF THE HEAT FLUXES
AND PAVEMENT TEMPERATURES
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Heat balance of RHCS from Dec. 1998 to Mar. 1999

Pavement with circulation pipes Heat collector

= Energy supply from

- 2 % surrounding ground hea ; ,__;_-};;E
A 31%(186GJ) =
7 7 —
Energy consumption on pavement
100%(597GJ) Energy loss due to water temperature change

For snow melting :22%(131GJ) 7%(44GJ)
For anti-icing:  38%(226GJ) I'n 21%(124G3) \

For prezheating 23809624063 Energy supply from surrounding ground heat

Energy loss due to water temperature change

Pipes buried under ground %& b @.l_—e 7%(38GJ)
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Energy supply
from surrounding ground heat Energy supply from
~ surrounding ground heat
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CONCLUSION

1. The snow-melting performance of the RHCS was satisfactory,
except during occasional heavy snow fall.

2. The road cooling operations in the summer contribute to the
rise in the tank water temperature and the surrounding
ground temperature by injecting solar heat into the water
tanks.

3. The RHCS has the self control function of saving the
extraction of ground heat when both road heating/cooling
operations are conducted.

4. The breakdown of the energy consumption in winter (597GJ)
was 22%b due to snow-melting, 38% to anti-freezing and
409 to the pre-heating of the pavement, respectively.

5. The contribution rate to the total thermal energy extracted
from the shallow ground was 319% from the heat collector,
52% from the two water tanks, and 17% from the heat

,ﬂ\ transportation pipes buried in the ground.
#
Quees

AIPCR - PIARC



	SNOW MELTING SYSTEM USING SHALLOW GROUND HEAT AT “MICHI-NO-EKI”, HACHI-KITA
	OUTLINE
	BACKGROUND
	BACKGROUND
	SNOW MELTING SYSTEM USING GROUND HEAT
	PAVEMENT TEMPERATURE CONTROL
	SNOW MELTING SYSTEM USING GROUND HEAT
	SEASONAL PAVEMENT TEMPERATURE CONTROL
	TIME SERIES OF WATER TEMPERATURE AND GROUND�TEMPERATURE OF THE 1st WATER TANK
	TIME SERIES OF WATER TEMPERATURE AND GROUND�TEMPERATURE OF THE 2nd WATER TANK
	TIME SERIES OF GROUND TEMPERATURE� AROUND THE HEAT COLLECTOR
	TIME SERIES OF THE HEAT FLUXES� AND PAVEMENT TEMPERATURES
	Heat balance of RHCS from Dec. 1998 to Mar. 1999
	CONCLUSION

