KX FH

396 AH 10
2018410 A

ACTA ENERGIAE SOLARIS SINICA

%L' ?& Vol. 39, No. 10

Oct., 2018

XEHS:0254-0096(2018)10-2691-08

BRERER P T EEARAZIIN AW
XoOE, FEE, BES

(L PHESR AT S 5T T A% B, JEBH 110168)

B OE. T HTEAT Y RERRE IS (R REAR AR SV PR A A b, XF EE b RO A S SR BT T REAR R AR
R REAE AR SFUbRE T A T 25 57, RHOG BRI BETY RERR v 30 , e SRR B Amr R MR/ , & B er AR AR AN O TR] I 72
P A 2] o 3 i Fluent BOAFBHUA 5T IX AR T 00T S FLH A IR 481247 30 d RIS AT IERE . fe)im , 7E

RBEFERE SUARIE T , R TRNSYS A0 - L PRI AL AT A OCHERES 4. B i TRNSYS B LA ]
BhFLIRE S Bt AL I LSRRGV REZE 5+

KR ARURAN; LHRIRIACR s PERERKG BEAHLL

X 45rES: TUS3 XEERIRAD . A

0 51 §

H A, 2ERIE N A REFELY  SLBEFERY 40% 7,
[ B 24 (1 B Y AH G 14 T == SR HE Y 30% .
TR H R RE R S BT )R 9 T S A R
VRIHFE , 45 B By 2 7 AN i dE 51T AR IR A, OF HL
ASWHE B = bR oE . 40 3E [ A9 (ASHRAE 90.1 #5
HEYFNCIECC A5 i) ; 7l [ A4 (R IR £ 1) 5 s ST e 4%
Bl s H A A RBIR s b B A A e S sR IO
B o B 53 b DX R AR 5 T RE U T AR SR A . IE
FEIXFE—FPis 50T, B REFER SN B M A

H i A AT % BE FE AR A DG BF 5T
2013 i MRS G E PR R REAE I K R T
P85 AR ELBRIG O, 45 0 T 38 T E A E b
FEAES M Lo BRILZ AN, #E Sy T —H A 46 H [
AR A ST BE I & REAE R ST EE R b
Wi I AR L R M IR I AR JEE 5 7 P 193 BEFE AR
WARTH, % A7 7EX E AN TGRS
K K g EAT A B B JE Al b SR i R
FEHESR” K JRe JT T I 1) 1 80, %o o 6] 3 2% g FE A 50
B F S i PR PR AL T AN B o AR ARSE S e
] LA [, 5 TR A AR 0 SRR A
REFEBUR I JLath b, w028 e sr T v ok 8l U MK R

K EE: 2016-07-11

FERSUREFERIIMA R . R 9RAE" BER &S HLIX 1Y
SRR REFE G SUAYRR AL, X3 BT 98 i X5 fig
BORIEAT TR RIS 5k FAEHE XS €18 MY
D IR REAE A 3015 5 MLV BE S SR BE AR n b AT L
X LA L, X RO REFE AR SR BT T R & itk
AT T

AR SR AR REFE A Y 2 F BEAE E S5 7
Uz AT A PRI ZR G h T [ Ak A AL R
Ve DIBE LA KA e ) 1 BE 2R BOR HL R T T AR RE IR
F e P S G A I BE R S SR P A N L 4
o ANSCTE WO AR REFE £ 55 ML AR SR8 #4 1
7 25 5 (R A b, PSS L IR MO A R RE AR 3
ST ) SRR RE o

1 BREFRBALRETITE

1T U A REAE A 2 A2 T SR 435 R T 4% Ao
Wl AT RERAR LA B Bl s R SR 1) AL
AN LN E A NE RS T NI B i R P L
EFATRELOAR A AR A I REAT R
JRCCAE 3 i) FA i SR A B Al | B IWT 4l 45 5 LA
ek FOEH AR B JRAARE A ) o BB SE AR fiE
U i TR ARBEAE A SR 3 e L PR S e Y 2K
PR EFE S U B OROR BT 5 P E 1) A1 R 7 4

ELWR.: UTEELTH(2016010639); L THHFITWH (1.2015440); rhae A RILAIE B RR £ @309 H (2016-K1-020)
ElEEE: ZEE(1964—), @, Wit #Hdz, EZNF0 A REIRSE A )RR S PR 4 P 45 A0 e R BB R 1 A5

lihuixing07@163.com



2692 XK [H

&b
He

Ay,
£

it 39%

4 LA B 2R FH S0 ~15 6 1 BB S I AT L ARG
FUAL SN & 24 WA TERE RN 2ZET . A
Fb 3 BT A a3 51 R AT i BB AR REFE L S B AR
ST T I 25 . DA R A R
), H A AR AT T RE BT AR vE (A S R B
B FRUEYGB 50189—2015 FlIZ: BRAT: ik £ &3
L& 1) 6 T AR AR B 4% (0 R S A AR 3 0 A7) U

S0 2 FARIE T S AT 22 5% . XA
SRR R 2P T AN 1 B S R AR A
55 o0 T T AR ] A5 R s T

2082 Fhbr i, 8 BORY S 2 B A5 R 2 R
PR, IR AIE ARSI A R 5 i
AR REFE H SR (B AR BAT 5 BEARvE LM
PERESR THEIHK

)

———

o
=
=

T

i

1] i
[ :J * T~ [ +
SR v, e =5 A e =5 A N T ’g 7
OO, Qi lel, OxxO, QO | OO OO | 9E 0o
0 %Aﬁ% o] 6%%0”@ o | OF0, o0 R | eesues
T 1A i N e N o N /- a0 00
AT o s T SLf” i Sl ” ‘,‘7 — -
:mm: g T 7\\\\\\: :mm: 7\\\\\\7 :mm: j:;:@
OO O T A ofHo ofo | oFHo 0Bdo N © | ® @
— i = 1 | | |
\_H|_U = =
P SIS RRIE 2T
Fig. 1 Standard main floor plan of office building
F1 BEIFEHRERRY *2 HMiEESH
Table 1  Heat transfer coefficient of building envelop Table 2 Other setting parameters
W) B A VI A
PR Al SME BRI AhE 8 PR L OAmBY O NEERY gk
AR E Wem? KBAT O Wem Ei%
N 0.45 0.40 2.2 1.5
it IS
L 9 10 14 60
ERREFELR BpRIE
SRS 0.20 0.15 1.0 1.2
AR AR 0 . “
fesigs % NG

T Ja S b AT A v SR B B 25 R S 5O
HCAthy 15 7 2 504 BEBA ) R % B L2 P N e T
L[5 R A Al P A5 A A SRR e 3k 2
B

S0 EIRBUE , R TRNSYS X H: 445 47 fup i
AT A3 2 FibR I T % 00N B SR 67 4 43 AT
Kl 2 s

F P 2 AT 2T, ARG TR A T2 AR U (Y 0 2
HEHL, SR AR ARBEAE T WA bR v 1 2 54 ek T L
SERITERR I R | LR A KRR/ . DA
IR A SRy 8], SR FH BRA T2 S s o 1) S SP0 06 (T A4 70 Ao
Sk 2.00x10° kJ/h 5 17 2R F AR IC BEAE 22570 5 DU ), 0ég ()
A A 1.29%10° kJ/h, FE AT AEFE £ 504 (i 671 17 [



_
o
N

&

2500

i

BATH

a3
PRI /MI !
)
(=3
(=

RV R R g aERRAY

75000 1500 3000 4500 6000 7500 9000

1500
— A fip
100 - 7@’5??%

500
0
-500

HBRREFERESA
WA /M -h !

‘ ‘ M%ﬁ‘wﬁﬂﬁmam ‘ ‘

0 1500 3000 4500 6000 7500 9000
[ 8]/

B2 2 FibrifE B oy s

Fig. 2 Comparison of 2 kinds of standard building load

FERATARIER) 64.5% 0 X T4 7% ffar , AR 2
570 P 7 465 A6 P R 1) 2 T 3 B0 i B 5 R AR A E
I R ek D H 2 N BE KT B i £ 1 7 A
ANHE B I, BRSO SR AT R AR A SRR X BRA T Y
RE bR A AR, JLWE (B fA fr WS AT N B R AT &
R M Y (AR A 4.29%10° k/h 1R
B AR REFE LT W B, W AT 4.17%10° kl/h,
UV B ol T BN 3%

X A 2 FPARAE T B S B T R T e
RN o A W& 3 s . HE 3 0l % 2 AT hg
PRl SR a7 43 A0 SR KB 5T AR A7 ey BT o e
[, 2 BRAT 19 B A I rp A B0 £ A A 068 {1 97 1o
1) 0% ~10% X[ f B 8] (5 4 45 4L B2 s 8] 119 459 LA
s E R IR BB FE E HUHE AR A b, IR A o3 A A
B IR AT 1 0% ~109% DX 8] 1Y B 1] 7 42 4F {1 12 s (1]
1Y 35% LAt o AHXH I3 ¥ B s o3 A AR XS LR 2
I Sl S8 7L A 43 A3 2B BBV T A 0% ~109% 1) 172 oy
Gb, H AR AT A T IE A0 A o 1 ELX e B R A
FERE SR AR T 0] 5 AT T 0 o 500, W] G

60 e A L v
w1 RE BRI
sol TR RE IR
X 40
=
= 30
1
=
=20
10
O\Q Q%Qb‘Q%QbQ,\Q%QD,QQQ
Ng \Q/ ,.»Q/ "—;Q/ bg/ “)Q/ @/ ,\Q/ %Q/ Q’Q /\

IR/ %
a. i oA

X BAE ERREFEEL b IR RGNS 2693
25 . i
w11 RERRIERE SR
R REFEEE R
20

15

10

JIv i Ho A8/ %

Q NN VO O O O NV N N O
A A O M - M AN Q
’ g 7 ’ 2 ’ g g N
WA NSNS
7 AT /%

b. ¥ G 53 A
K13 BIpAHESRAE 2 P BERRIE T B S o0 A
Fig. 3 Load distribution of office building under two

kinds of energy saving standards

L R RE AR T SR AR S 0y 3 SRV AR B0 T A
m¥EIAy.

2 TEIEARMIBE RS ERE
=

21 WEIRST

TE S A TR B il B oY - HE IR AR RS TE
MARAEFE RSP RS R R T AT RGE T
AR SCHE ST BRI IAR R G PERERRIE ARG £
BRI R G PERES BT I T 16 S M A A
R Tt B e AL A e A A R AR RE
HEATRAUAN ST o Z5E 0t DAY S bR TAR I A0, 16
B AL IR 100 m, A5 FLEAE 120 mm, 3
BERR 25 mm, BHOHEHR 65 mm, 4 LIRS
6 mx6 mx103 mo FEHCHEF AN DGR
i CRAUER UL 25 2R 1 ] Sk 0 a7 ) - e v
S8 LA SR L B9 [l SRR ) A b R A A P S
B 3,

x3 MESH
Table 3 Physical properties

S +15 [l SE AL R} PE4 K
o 2.29 1.65 0.45 0.57
W-em'-K"
%E{F/kg- m” 1900 1900 960 999.7
LA
1.699 1.737 2.200 4.191
kJ-kg'-K™




2694 XK [H

2
H

1=
|

L
=

it 394

22 1REIEK

Hi A R ER H B TR — AP R B I A
B TE], 2, 2 ] X3 K A AR RS S 2 2= A4 44
R N TETIE T R

1) 220 b 3 5 I8t st R BE A s ), A
IR IR R 5T

2) 4 E A ) [ I SRR

3) AN [ SEAL L5 45 R Rl L 2 S 2 ik, 22
W 2 53 R Sl AR 5

4) 71 T K Sh X R A 5 5

5) 4 i U AR R A
23 HERE WIER S

Z M8 R JU AT R SF il 3 SpaceClaim ## 57 b HE
ARG 5 ANSYS Ffy JL ] 5 5 {32 B SC 14
WA 4 s, BEJG#EE ANSYS Hf MESH 3 44-5% H
FARE TR T RS 1) 53, [ 42 ) i A4 A
AT RT , CRAE R A% i . AR S o 25 R R S
FIE7R o

K4 IR B
Fig. 4 Physical model of buried tube heat exchanger

-

oo o0 (s)

BIS s SRR 1 AR Rl
Fig. 5 Mesh of ground heat exchanger

WnTE 5 FoR i R O A R AR
fi) 2 A, A 1) L M SRS R B T 2 D DAL L )
P R XS A L, TH R 1) A% K 20 LU AR . S TIRAHR
o SR SR e AR T AR, M A AR X i
FABH i S BABH L8N, AT 2 AT PR X

TR b JHL A PR A RE 1 AR A R AT AR T L (H
SR T BRE TR S A v A R A A T XA R
e . U SR T am A IX
I, LA gl n s
24 EHIER

ST Bk A @RS BB E R AR S
DUP ) 8 A7 A T B3 285 AT 0, 6 b T b X 4
Ze AR I8 7 fur 47 2 FE B A far , R SL AR LT b A
P AR A B HCGA T 0, T35 5 Hb L e A28 1
T 2 BRdL R X 25 P =AM TR B, 13
T00 17 B2 A —9.2 °C 5 2 MR L 5T Ml X 4 18 IR B o0 A
MR, 3 it 71 A - HER R 16 °C 5 2 IO G A
EZEOR 4 7 b JHLAE 46 PR UR 000 1 1 KR AS AR
F 4 °C, %@ AT KRN S °C ;58 P N 2 8 (b
TETE R GE TREH ARG H OCEK 1 0.6 m/s;
T AR B2 B8 6 50 X IE % 59 TAERS A, % € £
HERAAIE R G is 1T B (8] 2 08:00 ~ 18:00, R H I
W R, SR E 4T 30 d AY AT e P R as 1T
BF[R] P H -2 00 KR B HF s anEl 6
FIi7R o

- JGE
860 . . %i ?@E@ 14800
g4l % 14400
© \
< gat 14000 %“‘*'
jm o my, 5
e e . ®
8.0F e o. "EEmggy TN _— 3600
o.....
78 B )
0 5 10 15 20 25 30

IEFT I/
Ko ARk e

Fig. 6 Simulation of ground heat exchanger performance
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APPLICATION OF GROUND SOURCE HEAT PUMP SYSTEM IN ULTRA
LOW ENERGY CONSUMPTION BUILDING

Liu Yu, Li Huixing, Feng Guohui
(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang 110168, China)

Abstract: The load differences of an office building in Beijing under the current energy-saving building standard and
ultra-low energy consumption building standard is compared based on the analysis of the current energy saving building
standard and the cold and heat load of the ultra low energy consumption buildings. The results show that compared with
the energy-saving standard building at this stage, the thermal load of building is greatly reduced, and the cold load just
has a little change, at the same time the load distribution is more uniform. And the FLUENT software is used to simulate
30 days operation performance of single-hole buried tube heat exchanger in Beijing under the design conditions. Finally,
the TRNSYS software is used to simulate the performance parameters of the soil source heat pump system under the ultra
low energy consumption building standards. Then the performance differences of soil source heat pump systems under the
different drilling depth and spacing are simulated and compared by the TRNSYS software.

Keywords: energy utilization; ground source heat pumps; coefficient of performance ; numerical simulation



