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Heating/Cooling and Snow Melting Systems Using Geothermal Heat Pumps

1 2

3 4 5

6 8 9After completion
(Machinaka Information Center)

After completion (snow-free sidewalks)

Drilling a geothermal heat exchanger well

Inserting a double U-tube heat exchanger

Filling the hole
(silica sand or mortar)

Horizontal
heat-source water piping

Installing snow-melting pipes

7 Installing
air-conditioning equipment

Installing a geothermal heat pump
Piping in the machinery room

【 Heating/cooling and sidewalk snow melting system at the Machinaka Information Center in Hirosaki 】

Application in greenhouse farming
(Kizukuri-machi, Aomori Prefecture) Road snow melting (Kitaakita City, Akita Prefecture) Heating and cooling (Misato-cho, Akita Prefecture)

システム概念図
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在来案：（融雪）電熱線方式＋（冷房）空冷チラー＋（暖房）灯油ボイラー

Running costs Energy consumption CO2 emissions

F C UF C UF C UF C UF C UF C U

融雪面積：融雪面積：360m360m22

冷暖房用地中熱源ヒートポンプ冷暖房用地中熱源ヒートポンプ
圧縮機定格出力：圧縮機定格出力：11.25kW11.25kW

融雪用地中熱源ヒートポンプ融雪用地中熱源ヒートポンプ
圧縮機定格出力：圧縮機定格出力：11.25kW11.25kW××22

地中熱交換井地中熱交換井

深度深度90m90m××1616本本

熱交換器熱交換器

ダブルダブルUUチューブチューブ

：： 冷媒回路冷媒回路

：： ブライン回路ブライン回路

：： ブライン回路ブライン回路

：： ブライン回路ブライン回路

：： 膨張タンク膨張タンク

：： 循環ポンプ循環ポンプ

：： ヘッダーヘッダー

ファンコイルユニット：合計ファンコイルユニット：合計88台台
冷暖房面積：冷暖房面積：329m329m22

FY2005 snow melting operational results
Annual electricity cost: ¥621/m2

Annual COP：6.92

FY2005 heating and cooling operational results
Annual cooling COP：5.93
Annual heating COP：3.82

System concept
Fan coil units: Total 8
Heating and cooling area: 329m2

Melting area: 360m2

Geothermal heat pump for heating and cooling
Compressor rated output: 11.25kW

Geothermal heat pump for snow melting
Compressor rated output: 11.25kW×2

Expansion tank

Circulation pump

Header

Refrigerant circuit

Brine circuit

Brine circuit

Brine circuit

Geothermal
heat exchanger wells

50 m deep × 16

Double U-tube
heat exchanger
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Conventional approach: Electric wire system (for snow melting) + air-cooled chiller (for cooling) + kerosene boiler (for heating)

Geothermal
energy

Conventional
approach

Geothermal
energy

Conventional
approach

Geothermal
energy

Conventional
approach

◆ Inquiries to:
Drilling Department, Natural Resources and Energy Engineering Division
1-14-16, Kudan Kita, Chiyoda-ku, Tokyo 102-8205 TEL +81-3-3221-2471 FAX +81-3-3221-2472
1-3-6, Ogimachi, Oaza, Hirosaki-shi, Aomori Prefecture 036-8104 TEL +81-172-29-5171 FAX +81-172-29-5173
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