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POTENTIAL ASSESSMENT AND ENVIRONMENTAL BENEFIT ANALYSIS OF
SHALLOW GEOTHERMAL ENERGY IN THE URBAN PLANNING AREA OF
XUZHOU, JIANGSU PROVINCE

LIU Ai-bin, ZHAI Ru-wei, JING Jia-jun, TAO Wen-jie
No. 5 Geological Party, Jiangsu Bureau of Geology and Mineral Resources, Xuzhou 221004, Jiangsu Province, China

Abstract: Shallow geotherm is a kind of clean, safe and renewable energy. The urban planning area of Xuzhou City,
Jiangsu Province, covers a total area of 3157 km?, including 641 km? of downtown area. Based on the hydrogeological and
engineering geological drilling, thermal property test and thermal response test in the planning area, this paper recognizes
the geological background, forming conditions, distribution and geothermal field characteristics, and divides the
suitability zones for exploitation and utilization of shallow geothermal energy, then evaluates the resources potential and
analyzes the environmental benefits. The results show that the energy saving and pollution reduction effect is considerable.
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1.1 BPAHIREFAE

BN TV AR, b ¥ 77 F Js, TRI A S AT
Gl XS, SARHIERAE : PACFIA 3 F I
DX, H 2 8 A0 G g 0 A AR L e g B L ) S S X
B2 WA A I SR A, I, M TR AR
26.40~37.00 m, HbIEATL ) AR Fi AR R A
FUESRHE, T4 2 Ry iR AR BT SR A
ZEAR = = T F M T b A A6 B 5 R A 2
)3 Y J R -2 M 2 S X, H BT, DY
ZO . NAESR 14 ¢, — AFHRIR-07 ¢,k
HS5 27 °C, AR R 800~930 mm, i RAEFE
KA 1297 mm, e/ NMERFZK R R 259.5 mm. ARKPEAT
NI ) BT 3157 km?, FIEIX AT 641 km?
1.2 HhEEEM4FE

RN R XN SE T R A 8, R XN
DUBZR AL W B, oA Ly AR TR A D L AR A
FR) X5 U 20 b 200 o3 5 S8 LR 1. A2 B A R AR T A
T R P AR Ak i, LR R AR AR AL i - Fib
A1 PATE A 40~140 m, W YE-H7K—417 40~65 m, HAth
H1X 10~40 m (& 1).
1.3 REHBIHN ST
1.3.1 HiBHERS

H 7 TR 2 M I 7 76 2 ) 9 AR AL RRAE 27 2
PR Z5R FLBREE Y b KIS Bh A 2R R R
S, [ BT HRUCA AR IR AT IR RS R L R
PH I T ) X AR IR 16.6~17.1 °C, HE 20~30 m,
P IR H IR BE FEAR N AP 2 R 5y 2.6~3.1°C, Vit
TRBRIE 2.0~2.3 C/hm. AB TR H TR 3752 K BH %R 5 A8 1k

FsEI , S B B R A AR AR (] 2.3). AR IR
WTRE SRR B — 8ok, v iR A AR sz
AIRFZ AR TR

R s DA™ SR S HA R TR e b, R
Ko A=t L DX T oK I, B R 49.00 °C,F-4439.19 °C,
H A - i 5 2.81 C/hm, “F1Y 2.28 C/hm. A Y
RFEICHE G, WART T K. (HXE 3
FL A AE JRy BB bR RS B SR, SR s L A X
900~1000 m Hh il 6 Bk F] 5.27 °C/hm; W 3 7 b it
TAYPEAEEFL, 7E 1600 m DL #5535 BH &, sy i
JE 14 4.3~10.73 °C/hm.
1.3.2 iBHFEESH

AR SR 1 (] 4) AR IR B T LS H LA
TEETE A X 20 m BEGRGREE  HESE AIKT 19 °C,
TR 5 30 B AR 7E 17.0~19.0 °C. #0%) DX 3 ML R 2%
ST AR
1.3.3 B HAYM4ER RS 05

FRI DA DU R AT RS 2 4 SR
FEIREUTE 1.50~1.64 kJ/(kg+K), SHEEE NS,
RICHEKREIE 1.71~1.87 W/(m-K); FAEHREEN
M EE VG H R EAE 0.89~1.61 kJ/(kgK), SHEE
% P SRS R BOFE 1.34~2.81 W/(m-K). H245
P N SEBR A5 IR R IR B AR I, N
AT LAY B B 22 5. oL e |
Z2h 62~78 Wim, 275 46~50 W/m. 17375 e g
AR, AU S FHAR XS 709% 2545
1.4 HIEEHEARRZRFESEESX

H AT 2 1R RE IR T & 32 2 A A O XA
T K MR IR FR G AR A IR R R G 4N H Rl

F1 HMETANXENRMBER
Table 1 Quaternary stratigraphy of the urban planning area of Xuzhou
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Fig. 1 Isopach map of Quaternary sedimentary in the urban planning area of Xuzhou

1—1L X B Fe 24 H 2% X (mountainous and bedrock exposed area) ; 22— R ( isopach of Quaternary )
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Fig. 4 Isopleth map of ground temperature at 20 m depth
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Fig. 5 Suitability zonation of ground heat exchange system
1—i&E H X (suitable ) ; 2—#3E B IX ( relatively suitable); 3— i H X (unsuitable )
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F0) XA TR T 3l i B ACOK IR T R 7K AR
PN R AR IE AT R S G LR
A 5 AR T R R G 2 LR R i 4 DXk
FH A3 AE M5 PIE R G TRk J2 M RE. 255 5 K
P R4 RAIL I (9 S BRAF 100, 132 2% M RE T & R P 1) A

RER A :

Q=g+h (3)
A, e —H T (k) s h—4F 5 ihat (k). Hr,
1 LI 1
2=3600xaxcxd( 1+ cop, )3 h=3600xbxexf{ 1+ cop, ).

a— B PR RGHAIN (kW) ; b— & FRRE R G4
PN F (KW ) ;e — I 1R RE(d) ;d—H R
IBAT/NEIL(h) 5e— AR A=V KA (d) 3 —4 T4
FiatT/PE g (h) ; COPy—H G IZ I TREAL L R 4L
COP—4ZEMGE 1B THEAL L R AL

HRH (&7 B REAEAG 38 ] (GB/T2589-2008 ) )14
IR R AL, I IR S AROR E R R, ik
U4 2450 0.6 A B0 1 1 J 2 b IR R W VR & R FH o
P s

6=79.440x10" (4)

G=56.870x10° (5)
X, C—Ira R (Va) s G—IT &R R Z iR
REPT AR UERE (va).

DAL A B2 2 B b 3R 0% U b T B A Y
(GB/T11615-2010)) "), fili 384 J22 My BB T & A1 FHHE
ORI SR . V)2 IR AR 1Y & A FANY
LY TR LR UR (e SRIAE ) B TEIR KRR E bk
TR, D/ TR LR TR AR A R M IR R S
Yy, QRIS HE T K 35 R 2R AR AR R A T G
Y, X seis Y G T ORISR AE T
BRI, 0 T AR A AR,

H A2 ML BE () R R 240 F r g, AL, 7
AU HOG ERBE RS B PR A R R R R 2 H
T RE T B RE TR AE. MRV IR BB & A SR
FISZBRPRAE P 1] PS03, 1 PV 2 R ek 8 178 S o
HUE 2 R E AR

M=0.35xG (6)
M=0.35xGy, (7)

A, M—JF & R )2 b ik AR 52 PR 5 48 1Y D O o
(t/a) s My—JT R 2 M it BE 52 B35 4 B AR v

(t/a).

F2 RZEHERFALZRATERBHTER
Table 2 Energy saving and polution reduction by shallow
geothermal energy development and utilization

TiH S €O, SO, NO, K Sk
WHER T kg 1
WERHL A (Ji/ke) 1 01 11 24 08 -

2.386 0.017 0.006 0.008 0.001

1 ARHESRERT LU A 29.3076 GI BIFAEE; T o AT LU 4R 20.98 G
EARE.

PR T AR R, e % MR K UE SR o
A F .

R S B0, R P ¥ 2 L3 BE T sk 2 [ R
S HERCER R AR A A Sk b
BGPTSR A AT s
Go,=2386M
Gso,=17TM
Gro,=6M
G ye=8M
G ps=M
F=0.1G0,+1.1G50, +2.4Gno, +0.8G y3:
K, Geo,— I SO, AR (kg) 5 Gro,— T NO,
AIHETC R (kg) 5 G oo, — 1820 CO, BYHRICR (kg) 3G gy—
WD B R I HECE: (kg) s G U800 I 1 HE L
(kg) s F—TA FIPREEIR FEZR I (OT).
3.2 FEIHFRRBRTEEBHERE ST

T2 JE L R 2R B G DL, AL Xl 5 AL
KR Z R BTN RN 3.05x107 kW, B Z i KRt
NNy 4.42x107 kW. S-SR TR BdE , 455
TR IR A, SRR S S RN 3R 3.

*3 HESH
Table 3 Calculation parameters
IZBN &N

alkW c/d dh COPx  b/kW e/d flh COP,

(8)

TiH

SHME  4.42x107 90 10 40 3.05x10" 90 10 4.0

A M A A R DX 2 ML e 4 RO & )
A2 T AL PR 2 602x10% t. LAl , BRI
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L CO, HEZ) 1436.8x10% t, Jsi /b SO, HEi ) 10.2x10*
t, 98/ NO (A G HEIZ 3.6x10% t, Il /87 it
222 4.8x10* v, 18/ A HERK 0.6x10% t, 158 HEER
PRTRZY 16.7 4270, 15 B HER 25 43T M.

4 #ig

DB M3 T A X b A S TE VR ML X, 4 RFNE
KA, EEFHERR 55 T RAR K. BRI X 26 1Y
RO 2 AR S i AR TRy M B PR ) ARk
S SRR AR AR A, 100 m VRS TS Bl N 5 AR A2y
FIEE— A 1.46~2.44 W/m-K; LRI X 20 m 3
TR ) iR 3 A T 19 °C, TR B L ATE 17.0~
19.0 °C. FRA0 DX I B AR SO 7Y = AR A N 3k i
FRA) DX 3 B A T YR PR R G R A S AR Y
4 2798.1 km?, 5 £ [X THIFRAY 88.63%.

2) ARIX 100 m TR 20 ] PN B T 22 1R 2 1
IREEZ N 8.11x10% kJ/°C, B hrUErE 27 672x10° t. £
R MR R TEOUT A X 100 m 5 H
EHIE AR R G0 H B B AT R R 4.42x107 kW,
ARV TH R 4.42x10° m?; 478 BRI 250 3.05%
107 kW, AT LR A 8.14x10° m™

3) AT I R XA 7 )2 b IR B B 4
FERFI A S T 2R 20 10 665x10* t. FRAFHK
W/ CO, HERL Y 25 447.0x10% v, /b SO, HEMK 2
181.3x10* t, 38/ NO(E A AW HEL 2y 64.0x10° t,
W BRI R 2y 85.3x10% t, W/ K HERL 10.7x
104 ¢, T B PR BY 2 296.6 1270, T e +
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