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Granite 0.85
Sedimentary rock 1.00 Limestone, shale
Saturated soil 1.00 Water—bearing soil
Wet sand 1.20 Water—bearing sand
Heavy damp soil 1.30 Heavy, moist clay soils
Heavy dry soil 2.10 Dry clay soils, hard pan
Light damp soil 2.10 Peat and organic soils

201820 22 A 3 mY

66 IELELEIEE



1At 3= U-F2Y 347 (mm), A5 EY
o] GAEE(W/mK) 2 27F4] lAteju}, A x) s}
1A} sk U-FEY 337 (mm) ol et &9
T AT 18] dolg AAsty, EEY
dHAEE (W/mK)E #9138 factors A &3
o O3 2¢ B 29 B 570 E kWi £
& EAI8HSE Blo)},

AAHA L HEZAE /M8t AFAudy)

o Mo

50

-+ 10-Pitch Spiral ]
45 H -+ 6-Pipe/6-Pitch Spiral 2-Pipe
-4 4-Pipe/4-Pitch Spiral 4208 m/KkW

40 H -w2-Pipe /J
3B /
30

E#iX Zo] (m/kw
o
o
no
=
o
%\

05 1.0 1.5 20
Fo| ENET (WmK)

[O3 3] ASHRAEY 48 +HY XIZHn&|
A& B2 (XBRE 13~15 T 7|F)

<I 3> ASHRAES| FHIE A8 ~HY ASQndy| A%

N

L=
— GHIAAE WHEEE 126 kKW
A2 U-5H 3374 20 mm

AN £F AE

- HA RoE o) ;15mX12.6 kW =189 m

— B 29X AF2 E%0] clay°lE&E factor
1.3& %834
189 mX1.3 =246 m

- Agst = AHZAAHE S 126 kW
of 488 4 UAY AT HA
$3FE 246 molH, A Ail= o T 246
m ©]/o]ofofst g},

22 +EY X FH AT

9= (1] 59 ASHRAE, 7Auhthe] C448) oA 9
o] #2 £y NFdudy] A, AR
Be &L t33

1= ASHRAEAAE 21 kW (2F 6 USRT)
ojate] £¥E A 42 4% FHY ASLEndY)
of tjste] & 37} o] §FS AFT S 3= A

B2l 5 (m/kw)

0-—Pitch Spiral
6—Pipe/6—Pitch Spiral 16 14 13 14 16 17 20
4—Pipe/4—Pitch Spiral 17 16 15 16 17 19 23
2—Pipe 26 24 22 24 26 30 35

A& ; Kavanaugh and Calvert(1995) _ _
EAO BT k=2.1 WmKE JIEAURE BI0H, EY0| ARETI} T2 Z2= 0122 US factor2 NEE

1.22 1.0

0.89 0.82

| RGoL{xIRY | H72 A4z 20114 128 Y



<E 4> FLCE C4489 48 +HY XSHue7| Ay

o EHAEY

20 mm

&l |

25 mm

B |

32 mm

E%9|

E30 U2 AL factor

Wet sand 0.95 Water bearing sand
Heavy damp soil 1.00 Heavy, moist clay soils
Heavy dry soil, Light damp soil 1.45 Dry clay soils, hard pan, Peat and organic soils
Light dry soil 26
Ory sand 3.90

—a— 20 mm tube, 132+4]
& 20 mm tube, 23+4|
-o- 20 mm tube, 3244
-e— 20 mm tube, 434
-4~ 26 mm tube, 1344]
~o— 25 mm lube, 23+4)
~+- 25 mm tube, 324
-»- 25 mm fube, 42H4]
—=- 32 mm tube, 13h4| 25 mm

7.
ﬁ//%*

i

1.5

160

i

120

100

80

E-IX} 20| (m/kw,

60

2.0 25 3.0 35 4.0 4.5
& Factor
Wet sand (Water bearing sand) : 0.95
Heavy damp soil (Heavy. moist clay soits) : 1.0
Heavy dry sail (Dry clay soils. hard pan) and

Light damp soit (Peat and organic soils) : 1.45
o] 7Y AL factor

[28 4] JHiCt C4d80] TS 2T XISY @]
MAIHe| ATE HAge

| 68 EELELCULE

FEFE AAGT oot $FE AT v "o
2 she Ake AAlEtaat s %Y A FY
WE7)9 oL F/EAR] AF EY9 &
(C), A% E%Y 9ALE (W/mK) 2 37H4 <l
Aotk 4y AFDu )7} AAEHE x99
A% BEFY £2(T)E &As F A3kt 5
T Fo|x Yo g} &9 LY NFdud
7] ZolE A8y, BEU¥Y GAEE(W/mK) S
2131 factors A&t} OB 3> H 39 E
Fo &% A4 13 ~ 15Tl |2e= kW &
Fe EA8Hs Aol

Auete] C448904 = (FEE) 28 £33
AZdugr)e tslo] & 49 7o) g3 XA
3 ol Fust] Y3 535 Wik v|Fo
E 3t HAEFS AASLL Qo #3144
£FE AT v Qo7 &= AAE HAXskn
2t 3k MY AFEudr| e To| F/E-A,

O



(W/mK) & 27FA] Q1A}e)
BY NFdusr1e] vo]
F/ERR| o wet 9] §3¥Y A FEud)
ARty B9 QAR (WmK) & &
st £ Ageirt O8l 4= ® 49 B9
ol 2 kW £5& A58 Aol

o
=
X
_(_)|L
e
4 b

o O M R L X

o - 4% MFEZE o

"] ASHRAEOAM = FEE 02 gof 7]&3t
&S A3 v vt C44894 = A
HA 0 AEGOREA HAAEH Fagtoly Hi=
Al Aol Qe AAATT AAE T2 IS ol
3t At HAE SHEE Bgsta Yot

A% - A4 AY9Y dHIAAHY AFdn
) AAE BE AAE Ui 9y 992
AAE A dA 9 LA s Aol HAQ
Wl E-o] gt

a2 ekl A4

-71& 349 FEE 28 -4

g AAME AT WdRsiALS 4
3HA) she] A e of| 7} 23] =B

- 71&9] QA AH AAME gAg oz

EF Q3 d oA FsAAe] RS Y
) BT st AL FAH R ool

e AL FsE A, Al B
foha Q= AIAY B9, Aoz
2 FARI} FotA A, A
=7 o] @olet Azt

B AAAAF- A2 oy R7)e
Byt AP qE FYPH AT (20089
2005— N—GE02—-P-03, 20109% 2008—-N—
GE04—P010000) W2 dF-olH, o] Tt

2008.

3. ASHRAE Handbock HVAC Applications,
Chapter 32 Geothermal Energy, 2007

4. Canadian GeoExchange Coalition, Resi—
dential Dsigner's Manual for GeoExchange
Systems, 2008. 10.

5. CSA Standard C448.2—02 (Design and
Installation of Earth Energy Systems for
Residential and other Small Buildings) &

| KIEOLIXIMG | 4172 M43 20114 108 m



