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g dgIA2®(ground source heat pump; GSHP)L 9% dA L%
AR Aukoly At QoA E FE3e 7e2A 2 FYAR o o
W AlAd e BFo] F&3HA S8t Qe FAold E3 AE dPIA Ao o
HAA(FAA, 2005), AA A" d&d A% B/HEHFE 9, 2005), A& o}
W, 2005 F #E AT7E 43 wdHD Yok AE dETA2H AAF &
& 1 ¥7)(borehole heat exchanger; BHE)Q] HZ AlF oo o3 ZAE =4, BHEY %
Aaxes IdF otz L AFFH U-tubed] AP 22 AT d5e @4 st w9
Ex, gl 2 AF2E 59 949 w4t Paslth(Kavanaugh and Raffert, 1997). X =
HIEIA =Y A F2 E HMFEA X5t 50 m Wl HF SEE Bo] o8&
=2 T 2% A5E B3 A 2= ASAEI} UL A AR d9F &
|3t AFLEE FAHIE s, ole AR Awte AF257 dF7] EE AFY)
& HolE AHLES AujHQl dgS wr] wFojt} wely AH2EE AdoiR
g871& EokdlA vle Fad Hrl aiod, HT ol #HEY B AT F£9 0 o
(Safanda, 1999; Paul et al, 2004). & AFoA € 587 7]4@FZ40A 1981d%E 200237
A A5 AEEO5 m) AF 2= Z7N}FBET 26470 dwH(16970) L FH(957))
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587 71 #EA9 7l 2L ARAXE AALE ARE o83t 7 #HLY AWII|E
(mean surface air temperature: MSAT) ¥ A¥HL2%(mean ground surface temperature:
MGST)E 4t4atgich. A4 F712L 6.56(8H) " 16.48CAHAR)IY HAE Rolv, Hd
12.57C2 Jeigrh ARFARNLEE 8.58(#H) T 18.31CKHAFE), HF 14.52TE LAt
qgoz grlexrtt ¢ 2C A JYewd(Fig. 1). MSATS MGSTE F2 =4 AR
of WA PP WO == (Signorelli and Kohl, 2004), #5282 Atbd MSAT % MGST
9 7 BEre YAE L AE ASE g TFAFIARNES Faste eI ol
MSAT9 MGSTY 3#21& 33 . ‘
MSAT,,, = 42.3 — 0.81¢ — 6.4H (1)

MGST,,, = 44.6 — 0.82¢ — 5.TH (2)

A A o BEHLY IE, HE 1E(km)E YERITH

MSAT9} MGSTS Hxo dig JAASF FEAE 42 -0.815% -0.82TC/degree 2
AVe e JHAH, B2 oaE 0.084¢9 0.06322 EAHT. MSATY nxd tig IJAATE
-6.4C/kmZ UFA HF 712ZEQ 6.5CT/kmol AL dAsFRen, FAA] EFLAE
0.812 AU MGSTY n=d tE FAASFE -5.7C/kmE MSATY gaoh A bk
=4, ol nE7} Eold4E Add Egsts dilFo] Frtstd nxadel g 2% A7t
tx oksE7) gEQU Aoz M JAAST EELAE 0612 AAHAG. A4S B3
Axtd MSAT 2 MGST #5379 57‘474]’“‘ ztz} 0.81% 0.87°19, 3A2 EFLAE 0.69
o} 0.522 EMHATH MSATS A% Mg, 34, 0T, T3 59 d=AldA AARYH 93 *
Agkol #|EHRT 1.0C ol &A *\lxé—“»l?i%tﬂ, ol ZAgd W& F& & «16}04 =
Aduoh L7} 45597 BEQ Ao HuEch B FaL Aol R ATE, ¢3= F
A AQNE FAg0] BEGRT A Jehskd, ot BuANg g dros wad
#3g AAZ 5Y B AL 71 FE FEEE FUY V1T 543 #Ad o= YA

Fig. 2ax &3 #Z20A sd7]ol 49 GST SAT dwstoln, Z47F GST ¥
Sl WA ATE G Aol 447} G Be WOl A9 GSTS SATS Aole A4
dgoz 154 BE A8A 8C AEE 7% ZA Ushdon, olF Fx gastd 2140
% gkel Rol7t A9 9ae B & Avh 48H UF B4 Aot GSTe SATY 4F =7
A9 A B ole ¢ A YA B FA B FHu] Fhz Ao EY
o] & %F(heat capacity)o] F718t7] WEd AL 3
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Fig. 1. Contour maps showing (a) MSAT and (b) MGST.
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Fig. 2. Variations of GST as affected by (a) precipitation, (b) soil water content, and (c)
Snow cover.
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Fig. 3. (a) Estimated phase delay and amplitude damping with depth: the solid line
represents theoretical values calculated from the solution of 1-D heat conduction

equation, and (b) variations of the estimated thermal diffusivity with depth.
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Fig. 4. Comparisons of (a) estimated values of phase delay and amplitude damping with
the theoretical curve (solid line), (b) the thermal diffusivities:obtained by phase and

amplitude equations.
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