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Influence of Hydration Heat on Heat Transfer
Effect of Ground Heat Exchanger of Ground
Source Heat Pump in Summer
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Abstract: Influence of the hydration heat by cement on the
ground temperature around the ground heat exchanger was
investigated by numerical simulation and field measurement
for ground temperature. Influence of the ground temperature
around the ground heat exchanger on the heat transfer effect
in ground heat exchanger was investigated by theoretical
analysis, heat transfer experiments of ground heat exchanger,
and numerical simulation. Researches on the ground heat
exchanger in Shanghai Museum of Natural History shows that
the ground temperature approximately 10 m below the
basement floor is most affected by the hydration heat of
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cement, and the average ground temperature 2. 85 m away
from the underground diaphragm wall increases by 2. 2C,
when the ground source heat pump system is initiated. The
heat transfer rate in ground heat exchanger decreases linearly
with the increase in initial ground temperature in summer;
Moreover, the heat transfer rate in the ground heat exchanger
decreases by more than 5% in summer when the ground
temperature around the ground heat exchanger is 1°C higher.
Measures should be taken to the ground heat exchangers
whose distances between the underground diaphragm wall are
no more than 13 m to ensure an efficiently operational heat
transfer system, when the system is initiated in summer.

Key words; hydration heat of cement; ground temperature;
ground source heat pump; ground heat exchanger; heat

transfer effect

T FERR MR M PR AR o AR SR A R S gk
ROBEAFMFEDVRRT MR AR RERN T
EEEZEEANLT TREEM T TRRR, HE
T TR T A p, RABURBE - BN S ik
T 42577 A2 KR K e K AR, T TR = 2 [ 4
55 J) Bl AR ) 5 A R BB/ » R 4 e 9 R A T
FHREEEL P, HRF RS ESHIRHA
RERREZ T IR PGER G

I il i 5 S 6 R BB A 45 B R B Kk Ak
BRI HEAT T REPIE, R T — L (H R
B AR RAFY R AE G HEBAFRRKE
IKACPAFN R BE T 28 BGR T, HAR AR FOR 45 S
B 208 {8 5 Schindler™ 37 i 2 4 PR B 3
SRR RAAREL, 734 T ARBERIE
TR KA AR IR , I 8 45 B A IR B B
R AR T BNITHEAR FHRE EY
LY FBWIIE T IREE T K ALTARS AR VR + iR

F—EE . BAWA963 0,8, T8, 88, BT E R, TEHR I A %, T AWML T TR&.

E-mail ; tjxiacch@126. com



EoM

R0, % KA IR AR Hh L R BRI 1333

Wiy, 452 T HEERL K AL T BE R

SR AE R M IR AR 3R IR P A PR S A AT
TEMSHR, B0 THERAEREZELE R
PR AT AN 34855 | R o 1R 7 A LA R M I R R FR AR5
= DR 3T IR AR U B IE I 38 IR Y 4T
TR S L X L 15 2] T B AAS R E PR AR 5
B RN £ X RE IR bR I - BRI AR TP
T AT S BRI BRI AIRASL Y , 345 HH AL B9 B 12 A B
BB IR E T RE RSP IE R L THL T 4R
1 VR A A VSRR B IR 20 B AR BIE R AR AR
PREE LS T AT SR B IE T KA B
BEAIRLIE S R R 5 (B OR T R K AL R 1 4 FA
] 4 38 F) 332 MR BT 9 5 T 4 308 7 A6 o 3 18 A 5 BRSO R.
M IS A2 DL

AICARFE LT AR EY R BRI T TR
B, 2T ERKIE KRR J7 35 U K 34
Jo Bl M I 5 7R AL e, T RIS M T TR ok Je K
AT o SR R Bl MR B R TR 5 R R B T R R T
FESEIE A B B AR T T IR R A 3 M R R
Z T O BBCR BRI , DTS H 7K AL o0t i IR R4
RIS BRI R R, 0 R R IR AR R BB
R ROBTT IR BERERIE .

1 L EAEYETIERR

g AR YR AL T B T R XA
HLHhgR 13 SRMNE T HF®. EHFERER
17.5 m, R HHL T E SR e D B 454, T/ NEE
B e T %) 1R g AR 52 ) » TE BT A R X R
PRI AT b 5 o 1 5 B B P i P A o T X8 BE 8
m, NHTAMEHEX FE 0. 85 m, il [ 3 >4 M\ 25 — TE
RERBUT 4 m; BRZRERBEHXHKRSE
9180 kg » m*, JEAR T #BEHE X MK IE S & 360
kgem ;D2 BM T HELEIERTH 1 mX6 mX38
m, NASRRER 0. 6 m, JIEARJERE RN 1. 5 m. HEEhm
& FmEan & 1 frn.

g B AR R IR AR R G R AR H B
L ZERM TR B Ve T, A2 Hh PR, R A B
TR HLTF TR A B IR IR R G Hh 3 A B TR b
BRESEIE N B AR IE SN B L M DL R B AR
Yt Hb T 2= 9 B I TR P, 0 2 .

2 JKife KA B HhiE B R A

i3 Ansys BB L5 B8 SE I i IR 97 fh ok

1 FEgAEwERENEFrEREER
Fig.1 Floor plan of foundation reinforcement at

Shanghai Museum of Natural History
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Fig.2 Design plan of ground heat exchanger of ground

source heat pump at Shanghai Museum of

Natural History
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Fig.3 Calculation of profile and model
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Tab.1 Thermophysical parameters of the

calculation model

+R #&f?f’f% R/ tlsjm o/ Jﬁ%ﬁ% o/
(wem ™ 1«C™1) (Jekg 1« C1) (kgem3)
+ )2 1(0~25 m) 1.10 1 750 1775
42 2(25~30 m) 1. 30 1 660 1 880
42 3(30~60 m) 1. 60 1 300 1 900
BEET 2.34 1046 2 500
Eing a2 1. 80 1200 2 100
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AT, R, C 2 HHLEHEE , m.
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SESINEE LA R RERECH 8.86 w +
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(3) KRB : RRIBER HELE& A KT
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Tab.2 Annual average temperature of air in Shanghai

AH/A P/ C A#/A P/ C
1 3.7 7 27.8
2 4.6 8 21.7
3 8.5 9 23.6
4 14.2 10 18.3
5 19.2 1 12.4
6 23. 4 12 6.1
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Tab.3 Total amount of hydration heat of underground diaphragm wall and foundation reinforcement

KEBAE/  BHEREHE/ BB G AL

RE pi &z % | ARER/ke MERSE/ ke (K] - kg 1) - kg D) B/ - m)
R %4 P.042.5 343 85 477 437 200 756
P 2 2 AR BE PR X P-032.5 180 350 63 000
JEAR T B X P-032.5 360 350 126 000
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Tab.4 Application process of hydration heat
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Fig.4 Measured values and calculated values of D2-3
underground diaphragm wall temperature at
depth of 25 m
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Fig.5 Measured values and calculated values of D2-3
underground diaphragm wall temperature at
depth of 37 m
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Fig.6 Average rising curve of ground temperature

within effective depth of energy pile
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Fig.8 Water temperature variation curve of inlet and
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Fig.7 Distribution curve of ground temperature along
the depth direction below the floor
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Tabh.5 Calculation results of heat transfer
B T WE/(m®-h1) HEKEEE/C [F1 K ELBE /°C Xy hiR/)C Beg /kw
D2-23 EETH 0.56 38 33.8 29.5 2.74
D3-1 EETH 0.61 38 34.9 29.5 2.21
D3-1 EETH 0.61 39 35.6 29.5 2. 42

M D3-1 MREAE R F H , FFERIRLE 500 min J5
BEHI KR ZE R E, I R OKIRZERS. 1 C,
BMER 2. 21 kw, AR KIBEZRH RS 2 39
C, 3k O/KIRZER A 3. 4°C, BB H 2. 42 kw,

BHAMBERF T 9.50%. AR @OHFIZRE THHH
MEEBRALZEN 11. 76 %, ;1 F 39 CHAKR
EARMERDREDSNE L T4 650 min, M
& R M IR B SE I8 B T A, R LR
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Fig.10 Calculation of profile and model (unit:m)
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Tab.6 Thermophysical parameters of the

calculation model

v/ xtwdanggy  FRARE/(wem T
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0. 56 2 250 1.60 2.34 0.42
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