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Abstract In this paper, the self-adaption load distribution method (SLDM) is used to analyze the

thermal loads and inlet water temperature of each buried tube of ground heat exchangers (GHE), the
soil temperature distribution during long-term operation and the results were compared with those

obtained based on the mean load distribution method (MLDM) which is widely used presently. The
results calculated by the SLDM show that the thermal loads of different buried pipe are not same,

and those of the pipes in the central zone are relatively low while those of the pipes in the side area
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obviously deviated from the real situation, therefore, the calculated result that the inlet temperatures
of buried pipes by MLDM are not same is not in accordance with the actual case.
results show that thermal accumulation in the central area is quite serious which is different from
reliable.

that obtained by the SLDM. However, analysis shows that the results obtained by SLDM are more

ground heat exchanger; self-adaption load distribution method; mean load distribution

are relatively high. Even after long-term operation, the soil temperature distribution is still relatively

uniform, and the thermal accumulation in the central area is not obviously serious compared with

that in the side area. The MLDM assumed that all buried pipes have the same thermal loads which is

The MLDM
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Fig. 1 Calculation flow chart of SLDM

2 A B R AR AL

2.1 $AILIMHGEEL [415-20)

e Ry REREEE ., WHRES AT
HYMEH S AR LTRAN R, #EBENERK
SR, BT, TRAGRKARGEER, 284€
Rt - HE R R -



2046 T & % % B % M 41 %
ATprs = 75 RAF, ¢ HRHLRE, J(keK)™'s m HPHFER
y WE, kgs™' T, WEEHOEE, °C; T, HiE
i | o V\ﬂj(i‘_)/”_) 1) EEOBE, °C T, HEALER, °C, Ry XE
/ erfc( : zz-i-h) /2\/— dh WTETFE S E5FLBERI AV, m?2K-W1; R AWE
2. . _l- >

AHF, ATrs FEEALHO r 2EFA, °C
AL EBEREKRE, Wm A\ ALEESHER
¥, W(mK)™; o ALRFBEEE, m®s™ 5 r
AL OHIER, m; 2 AREHF LR, m; H R
FABREE, m.

ZEMKATEEBNREE, TUEBIHMIEEHR
AR e KU E — S BB T

AT (z,y, 2)FLs = qu”;ti” L x

i=1 j=1

ol enfe [ Mt (E=h)?
/ 2 a(tm — tj_l) _
] 2 + (z — h)? @)

2 2
e (M)
2V/a{tm —tj-1) dh
Vri+(z+h)?

X, i HHBELRRABEANE, Lot 5 H—
& AREIEANZ, BRAH mA; ¢ AE N
L5 j AN TR SRHE, Wm™!,
2.2 $HILARAEE

HE= R R R AR LR T R
ERE ML, RAZERTBAEIERME
AAGE, FaHdgExt U BE WTESRKRFEIT I
B, H R
qu- H

Tin:Tb‘i'cm(l_e) (3)
-H.0
T=Tot+ ti g 4)
p_ Te=To _ BSi-chf—shf .
" Tw—-T, BSi-chB+shpB (5)
He, om
S = T_I‘(Rll + Ri3) (6)
em ( Ry, — Ri
Si12 = T (R—m) (7)
1 2
8= ) + 5.5, (8)

BH, m2. KW,

Rn—%(l ™ oin 2D2)+Rp (9)
Rm=2& @55+ ‘In fDJ (10)
By = 2::1)\p In (:Ti) + 2nrpih (11)
- 02

AF, Ao A HERMB., BESHBRE,
W-(mK) ™ o HELER, ms ro HEWNER, m; r
HNESME, m; D ABE PORER—F, m; h HF
HEEEREERRE, W-(m>K)™

3 WHEERS 2T

PL12x12 BRI AR B Ay E e has (I
& 2) E, A EENAAETHESEERNE.
# O KBAL D R385 B S A R 0L,
FHERAHS AR TR ER RS R H.

b

K 2 #HEMRERER

Fig. 2 Layout of buried pipes

3.1 B¥IRE

BT EREFTHRRRN 32kW (s
HEFIEKBMAE N 30 Wm™Y), KETHHMA
2N 288 kW (& E FIEAEKE N 20 W),
FEUWEE ILETT, ALRKER, HHEREPK



8 # WERS: BT 0 H &R A RS e AT 2047

24 h, HEERSEMTELEXRESHR
1.

x 1 MEERETEXSH
Table 1 The parameters of the ground and

boreholes
2 BofE
HfL¥R/m 0.075
HLRE/m 100
EFLIEIEE /m 5
HE I /m 0.032
HENR/m 0.026
BE L EE/m 0.06
HESREB/W-(mK)~! 0.33
Rk SHERTERER/W-(m? K)~! 1985
WA HE/T (kg K) ! 4187
HEFRF R/ kgs! 0.27
EEA S SRR/ W (m K2 1.0
TSR EF/W-(mK)? 1.5
AR /T-(m3 K) ! 2.0x108
FBMWHHBEE/C 15
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Fig. 3 The thermal loads of each buried pipe
with SLDM
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Fig. 4 The inlet water temperature of each buried pipe with
MLDM
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Fig. 5 The soil temperature distribution at the 20 th
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Table 2 The temperature difference AT and
deviation E of the borehole wall calculated by
MLDM compared with those by SLDM
(at the end of the 20 th year)

A, AT/°C E/%
1 0.4 1.0
2 —1.6 -3.8
3 -3.3 -7.9
4 —4.6 —11.0
5 ~5.5 —13.1
6 —6.0 -14.1
7 -5.1 —12.1
8 -35 -8.2
9 ~1.1 —2.6
10 1.6 3.9
11 4.2 10.3
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operation time
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Table 3 The variation of temperature difference
AT and deviation E of the borehole wall vs.
operation time

Z1T0[E]/a 5 10 15 20
AT/°C —174 -364 —500 —5095
6
L E/% -530 -9.89 —1254 —14.10
]
A 11 AT/°C 193 3.08 3.75 4.14

E/% 6.08 8.76 9.90 10.35
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