
Geothermal Heat Pump System Using Foundation Piles

Heating and cooling system using water thermal storage geothermal heat pump at Akita City Sanno Junior High School
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蓄熱槽蓄熱槽：：140m140m3 3 （冬期：（冬期：5050℃，夏期：℃，夏期：55℃）℃）
冬期：体育館の床暖房冬期：体育館の床暖房

夏期：管理系統の冷房夏期：管理系統の冷房

地中熱源ヒートポンプ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××44
定格定格加熱能力：加熱能力：132kW132kW
定格冷却能力：定格冷却能力：130kW130kW
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：： 循環ポンプ循環ポンプ

：： 電磁流量計電磁流量計

：： 膨張タンク膨張タンク ：： 測温抵抗体測温抵抗体

：： 水配管水配管 ：： 冷媒配管冷媒配管

※※場所打ち杭外周部（鉄筋籠外側）に熱交換器（ダブル場所打ち杭外周部（鉄筋籠外側）に熱交換器（ダブルUUチューブ）を設置チューブ）を設置

温度センサー設置温度センサー設置地中熱交換杭地中熱交換杭

杭循環水ヘッダー（往）につながる共同溝内杭循環水ヘッダー（往）につながる共同溝内

杭循環水ヘッダー（還）につながる共同溝内杭循環水ヘッダー（還）につながる共同溝内

（地中熱交換杭仕様）（地中熱交換杭仕様）

深度深度 ：： 50 m50 m
杭径杭径 ：： 70 70 ～～ 140 cm140 cm
11グループ本数グループ本数 ：： 15 15 本本
全本数全本数 ：： 55グループグループ××1515本＝本＝75 75 本本
（（熱交換器「熱交換器「UUチューブチューブ」」仕様）仕様）
材質材質 ：： 高密度高密度ポリエチレンポリエチレン管管

サイズサイズ ：： 25A25A
11孔井あたり孔井あたり設置設置本数本数 ：： 2 2 組組 （ダブル）（ダブル）

Integrated Geothermal Heat Exchanger Pile System
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Installing cast-in-place piles
using earth drill method

Inserting double U-tube heat exchangers
※ Installed around the mesh 

on the outer side of the pile

After completion of
the double U-tube heat exchangers insertion
※ A pressure test is done for each pile.

2 3 5

6

After concrete is poured,
forms are removed

Installing horizontal piping
※ Connected by thermal fusion

4

Reinforcing bars placed
over the pile head

Main piping
※ A pressure test is conducted

for each group

7 Near the entrance
to the utility tunnel

Group 1 2 3
4

5

To the pile water circulation header (in)
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Running costs

Energy consumption

CO2 emissions
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After completion (geothermal heat pump)
After completion

(control panel)

Pile head after completion of
cast-in-place piles

After completion (floor heating in the gymnasium)

Conventional approach 1: Air-cooled chiller + kerosene boiler

34～39%
Down

28～68%
Down

28～56%
Down

Source: “Report on Installation of Heating and Cooling System with
Geothermal Heat Pump System Using Foundation Piles

at Akita City Sanno Junior High School,
” by the General Affairs Department (responsible for facilities)

, Akita City Board of Education, 2006

◆ 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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Heat storage tank: 140 m3 (winter 50 ℃; summer 5 ℃)
Winter: Floor heating in the gymnasium
Summer: Cooling for control facilities

Geothermal heat pump
Compressor rated output: 11.25kW ×4

Rated heating capacity: 132kW
Rated cooling capacity: 130kW

Pile water circulation headers (out) Pile water circulation headers (in)

Group 1 Group 2 Group 3 Group 4 Group 5

15 15 15 15 15

G
eotherm

al heat
exchanger piles

Total

75

Double U-tube heat exchanger installed outside a mesh-reinforced cast-in-place pile

Inside the utility tunnel to the pile watercirculation headers (out)

Inside the utility tunnel to the pile water circulation headers (in)

Temperature sensors installed in geothermal heat exchanger piles

Group 1

Group 2

Group 3

Group 4

Group 5

(Specifications of geothermal heat exchanger pile)
Depth：50 m
Pile diameter：70 ～ 140 cm
Number of piles per group：15
Total piles：5 groups × 15 = 75

(Specifications of U-tube heat exchanger)
Material：High density polyethylene piping
Size：25A
Number of exchangers per well：2 sets (double)
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Geothermal energy Conventional
approach 1

Concept of Water Thermal Storage Geothermal Heat Pump System

Conventional
approach 2
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