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Application of an Old Well to a Geothermal Heat Pump System for
Protected Horticulture and its Performance Characteristics

Naotake HIRAO
Dept. of Research and Development, AGRICLUSTER Corporation

& Dept. of Manufacturing Technologists, Institute of Technologists

AGRICLUSTER Corporation developed the efficient geothermal heat pump system that utilized the old
well as an air-conditioning system for protected horticulture. This system aims at using an old well
effectively. This system is a geothermal heat pump system that can realize reduction of an initial cost and
the change of function of resources. This system keeps the temperature of well water constant by purging
the water of a well, and has the feature of stabilizing heat source temperature. As a result, it becomes
possible to maintain high heat exchange performance. In the heat exchange performance of this system,
cooler performance is 200 W/m and heater performance is 120 W/m. The system COP are SCOP=3.0 and
COP=4.7. The running costs of this system are about 1/2 compared with the conventional system.
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Fig.1 Schematic GHP system by using an old well
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Table 1  Specifications of apparatus

Apparatus Rated power
(DCompressor 5.5 kW
@Fan 1.1 kW
(®Circulating pump | 0.37 kW
@®Purge pump 0.8 kW

Table 2 Specifications of heat exchanger

Diameter ¢25mm
U-tube Length 140mx2

Materials Polyethylene
Bore hole | Diameter ¢150mm

Depth 70m (GL-7)

Table 3  Preset temperature

Cooler Heater

Time ON OFF ON OFF

0:00~3:00 18°C 17°C 18°C 20°C
3:00~6:00 16°C 15°C 16°C 18°C
6:00~16:30 | 27°C 26°C 23C 25°C
16:30~0:00 | 20°C 19°C 20°C 22°C

3. EFEK

3.1 AEEED—H
2 ICH M FEIEORER 2 & LT, 8/11

DN ANKIRSE 7, ERAS 7 NNKIRE 7, 4+
RIRE T,,, P KIBE 7, OMERE R4 ~d. 8/11
%, AKIRER AT 40CLL FoXZ R, Kb
30CIEVREZFLER L TV 5.

0:00~6:00 £ TORM], IR 7, 1% 30Ciu
< BHDHM, N7 ANIREE 7133 3 D% &M (16°C)
ICHERF S L TW D Z E b nnd. Frig, HITH
(3:00~6:00) (I ANIREE I5CREETF
FDMENS LN, VAT LW EENT 5
ZE T ANREZBREREICHSFTS. BO
H & & BITAVRIRE IR A5, 2 e
WA ZNRE S EFT 5729, FRiHiciE 30°C
Bz s, BEEFEAW, ~NT ZANIRET 30°CHREE
ARV ERH D2, T:00 mE LD AT LN
BEI& MR, N ANIRE 25 EEICHERF 5.
VAT LE, ARIRER TRV 4D 5 14:00 LHE
TIXEIE 7 AT —TOEERAHE< . 10:00 LI
I R= VR TG EE 2 /5T TV DL 8/11 1T
HE#% BAVKIREN 30°CLL EH Y, 30°C% FlEl%
DT 22:00 LIETH -7, 16:30~0:00 DR IE
U ANIREZ 20CRREIZROUERH DT, H
BB VAT MIBE AT T D, 18:00~
20:00 OINTIZ =R 70N Wrise B /EE) L,
HAKIBE Z —EI k> TWD. L EOEIMEIC LY
AN ANREIZ T 3 7T o OB e 72w
WZERTZ T 5.

Powsr[kW], Temp.[°C]

/ T[] i
S
: ‘The condition of the Pump on = 7, = 40°C
- —" 1 Pump on|
0 ot e —4 I anpi—
0:00 400 8.00 1200 16:00 2000 0.00

Time

Fig.2 Example of summer operation (8/11)
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Fig.3 Summer operation results
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(b) High-intensity operations

Fig.4 Comparison of the cooler performance
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Table 4 Running cost and COP (Jun-Sep 2011)
(@  Running cost of the GHP system by using an old well

Py Q¢ Cuni C
[kWh] [kWh] | [yen/kwh] | [yen/kwh]
Jun 1065.1 3088.8 18.19 6.27
July 1894.0 4659.2 15.57 6.33
Aug 2073.7 5059.8 16.48 6.75
Sep 2374.8 6744.4 16.33 5.75
Average 1851.9 4888.1 16.64 6.28

(b)  Comparison of SCOP

GHP system by Air-source HP
using an old well system
T12<35 25 2.3
T12=35 2.2 15
4. PFERR

4.1 % -BEEGLER - ZRHE

MEEIR BT ED, BMIZGFEERE, K
FIZREFEEIRIC T, NV ANIREERZB 29
D3, IMEIEEAIC L o THIH ~ 2 7o A2 R R iR
REICRIHCE 2720, [KIEEET) - R #H
NHHRETH D, M 5@) I, KV AT LITBWTE
B SN2 - EEIRO —f 2~ d. ik D729,




BRI I BB S U TRV REE D & 12 RS E A %
BlaT 286 OMEEF 2K 5 (b) 2R d. Hif &
DREWEE: Q1IN RIS O 4 E, 1R
DiizAL L ThHs. BEEIRIINT ANRIR T
I, RIOBREREICCHEBIHIEIND. BB
FEHREE, /N — VR I HAKIRE 7,23 100CLL T
2725 LEET 5. () & (b) 2T 5 &, (a)
VEERBR AR, ASHAEVE: QDN H B IR E <,
A NMEE T, b, (a) OSHEE QI XhE7EE
HAPHAR7~ & 3h FREE CTZE L 10kW B2 A ffERF L T
W5, (a) DRZHEVE T (b) & e 5 & 20%FL
R&EL, BOWKRHEEZRERFHFE L D 2 &
Db, £z, (a) DA, HKIREIXmEER
WL BT E L 2o TCWAB T2, BEEIRRED
IN—= VR TEENRE (7710C) IZiET HETO
BRI EL D, LIEERoT, RN—=URUTFOR
a2z B AT AOWHEE KR ATRE & 72
5.

Il

—5L —
[ — 7z —J’WL

[
i e—

3 Mﬁ_ﬁ

5 20
S I

10 Pl

Purge pump. |
]
43 -2 -1 01 2 3 45 86 7 8% 9710
Time [h]
(a)

20 =
= 10 J—
% Q

0
: \

&£ -10

20

50
— —hr

40 J’k\_fw — Iy
£

10 AL <t

Purge pump ON

[=]

4 -3 -2 -1 0 1 2 3 4 5 & 7 8 910
Time [h]

(b)

Fig.5 Comparison of heat exchange performance
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Fig.6  Autumn operation results
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Fig.7 Example of winter operation (2/19)
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Fig.8 Temperature change of well water
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Fig.9 Winter operation results
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