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Feasibility of using composite ground source heat pump

in hot summer and cold winter region

LIU Jie, WANG Jing-gang, KANG Li-gai
(Institute of Urban Construction, Hebei University of Engineering, Handan 056038, China)

Abstract: The initial investment and enhance the efficient of energy ~ savings will be reduced by Using as-
sistant cooling composite ground source heat pump system. This paper introduces the climate and the over-
view of building energy consumption of hot summer and cold winter region and analyses the feasibility of
ground source heat pump system using assistant cooling equipment in this region. Taking a building in
Shanghai for example, the initial investment and operating cost between assistant cooling composite ground
source heat pump system and no assistant cooling ground source heat pump system are compared. The re-
sults show that the assistant cooling — source heat pump system has great advantages in the reduction of ini-
tial investment and operating cost in this region.

Key words: composite ground source heat pump; assistant cooling; initial investment; energy consumption

Vol.25 No.3
Sep.2008

WEARRE-HRBTREMOARTX,BY
RLFF LA Ay R E B SR, T 0 R BRI
RAFHFE, BLEMA T RERARHE
E i . wasgER— s SR
BRERMBAREENHERHEEY

M TRREMERENHER DI ST
PRERGEHTTHARIR, ERERA, ARG R
EMBERABERRNRBIABTHEY . X
BR(3]e, PhEE 7N AR R b X 0 1, 04T T 4 Bh 8
HE G HWRAR R AT 7 %ot
FKo FXHHRAHRAESHFEAR RRAEL
AHEAMR B AT, X5 H B 4 B & IR A

R H 379 :2008 - 04 - 14

RAGEZHX KR REFIRESNER.
1 ZREHBRSBRERFERARAR

AR EARBE M EERNIRER, &%
EHpX g 16 MW EBKX, 5.5 ZAF,
ZHE R E R A, KB RER, TRAK
. KBEKEHAFHIEN 25~30C, 54X
P A LR , A XHR B AR7E 800 2™,

R AR EARFRERERE. ETK
BIABERA, EAS, KX EREFRM T nEE
RBFEAZSHENTEIR KBREP

A XA(1984 - ), B BB HEA, LR E, NFREZ B,



82 wWod T B kK ¥ ¥

® B R H E R 20084F

AFERAFEANIR, REENSIREILFH
A, @ERE 1~4C, BMEFFHERAE 10C
Eh. BEEEBKFHRE, AMIXMZERAFE
MER MR SR, (B X85 W &P HtR
ARG, REERKER AP AR, BF SHRY
RHRAEH M. AA EEHBITXRIEBRHAE
BEAAE, IATEEEHERERYHHRT
AR RBZARBRRENBEREB/LN
=,
AREPHRNBRAREIEQE RB.
PR R E AR RS, KPNEE
R, B X T 6% R R A BERE & AW RE
FEHG 60% LA Eo WIFTRERA R R N BRAT
M- EERD. UM N, XWX BERF
B F R B AR B 7E 200 KA L, SEFEBE K.
BZHXAFEESABRBRE, BRERSH—K
BEEFARER A 30%, W™ E, mithE
FRBEREH —RERFARAE 09ER, 4%
RREGR, — KR AELER,

2 WES AR RARR AR B ATHE

REZR R HRA, HABRRKEHMA
HEERK, EEZ BN AFTBTLFHANR
2.5 . ABLOHBEARREMIERE, X
EE1THERE , B VUVA BERE, \T AE RGP I il
BIRH RS, UV &4 B A A End 88 2%
KEBERMEW, BOBENRE, FETUEAE
HEENAELBRE RS RA R,

FREHBRHESHBEREREN T
#, B WSNEAT T KB 8930 457 Fn3E Br sl A BF
5%,1998 4E Phetteplace X Leesviue 357 B #h 15 4 o
LK EEF Ontario HE PLME S HIREAR R G
343 #7, Chiasson (2000) I Ramamoorthy (2001 ) 4351
Xt VA L B B Ve 0 T ok AT A A T PR Y
BE5E, Yavauztur(2000) XS LR AR ERH TR THE
EHBERARRAHT T LR . BAMES
WEARMRNEL KGR, ZOEEFBERRH
AWM EY . EEFENREESRRE
RERA,ERBELADIABRS HBRHES
BEARRGEEDNE R BITHERERVLATERE
RS EARE XMW TTHEMERYE, ERBEE
HERMBRENAS,

3 EAMERRREMIZITH X
REMRL DA BB ERETEFH)

#1 Kavanaugh(1998) 43 Bl XF i 31 7 s #6774 47 #0.84
4 Xt — AR P AR E SR E A R R S Bh
AR E#ET THI, :

Kavanaugh 1 Ratterty(1997) M i i H1 RIS
HFERERITRZGBRRAMAUER LHRER,
ETEEE KSR R e B A A E
TR R E AR, R 0 {07 4 51 5
FEHRAFERAREERE L AL, REHREHE
BhAHI R, B H R SRR E 5 Bk )

L -1,

Goodler = m (1)
AP L -EHASBEEKE,m; [, - HHEEKE,
m; ¢ ~ BRERKBR AT, w,

4 BHIBAE

KIZANRBENTESFHEEXNH
R, CEFALERNHK, HABTEERE
X, B, 78 R E RF M AR 3]
PREOEE. LBEEE 50 RAA K ERIEL
F -5C ~5C2ZE, HHE 4 B WutE, Z5F
BREMT 10C, nt EEREFIEHRFERNER
HESIE, Z<EEMMK(ATLAEB 75%), UKF
BABHEUEN, HEZFHRRAAEEKFER
RE HRBEZHEREREHEENRBET R
FBELFEGTEE. FRMREFRUSA
HNEMERAAHBEBERB RN, HXLE
FRMIME T REU R KRB R MG EFE EFR
BRERER,

A4 B E DA BRBETES S
W HIREHRHREER LR E K EVNHES
frHERe BB S T EFEMER, ZBRM
EALY 300m’, AEHERAREEGE, 256
Az AT, 44 B R TREH, 4 30
BREFERRR 115 Wim', A FT 5 R 50 W/m?,
BT H IR ARG 15kW, % 5 5
34.5kW,

4.1 HEM TRARGARE
HES5L4F M THRASZOBRE T HIRE
T oA HRE :

01=0“‘+a%)

04=mu-;k> 3)

A Qo - REHAR B E (kw); Q, - RENA
B (kw) ;s cop, — PIEHLA H % M HERE R B

(2)



®3M

A% AW REATELSE R KK AT 83

cop, - HERHLAHRI KA R EL
4.2 BEM TIRARKE

MG ARHIRES R BB SEREA
PEIAMKIRE X, REFEHSRER ERR
FL B 2]ATRA, A B B EREREN
26.26W/m, R FHAEKHAEN 52.28W/m,

RIEBLE AR M0 HE, 5 504K A R
AERGEARARBRHNBERARERRBERY
R#THE ., BEMHBEEROT:

(ERARMKNBBERARE RS, BRENA
KRR AR K, A LTWH—9. 1S Bk
ZAHFESHEN - HAEMBMEN 36.1/
37.6kW, S ATHZR (FI1%/HI1) R 7.1/8.5kW, B3R
KEMINE N 1. 1kW, HEHH B K COP K
5.1, FI24ETH COP 3 4.4, B T as
B0 43.2kW, B B MK E R 826m,

QOURABBRHANESHERAERS
B, AELAE AR TR A AR N KE . A LTWH
-5 S BUATENA, KEESHN  H% B/HI
B8 16.5/17.8kW, S ATHE (I ¥/ #8%) R 3.7/
4 .4kW, TER K EMIHEN 0.5kW, THE H HE
) COP 2 4.5, I #4t B9 COP 4, £ b T He #i
BHEIE N 13.4kW, HEF K BN 508m,

DHBRAYHNEEHE SN ERRERS
AP HTERTF . BRAEREL2FEFT 200
XK, EZF 100 X, 4% 100 X, BREHLABTTHE]
2 8:00 ~ 19:00 , FXRiafriatia R 11 et , B
54T 1100h, £ Z351T 1100h, BEEH L B1TH
(8], FLAE F % AT 3 3. 7kW, 1538 E L #ETh
0.5kW, ZZEfTHAE, HLAF MM AT R4
kW, B K RAEDI 2 0. 5kW, BN H s L Th R
0.8kW; KRB HLIER 2.2kW, 58 kWh K% FHi%0.5
T E, AR ABHRBEFTELAFTHHR,
—EB AR E R G MR, B —H AELE
2. BRI BRABBRENEER
S ESYAMERGERE X, HULRERY
S, ok B 100 7T, 7] LA H it FHEE R
EREE, EEHAN, LA Z RN A
ERIVA R AThEMERKENRATIE—E
ERIMT ; LS, LA NEE KN L3R
BHAESTEARRMA R EEHILFKENID)
B ITEERNE LR,

£ | AHAGYRANETRALR
Tab.1 Initial investment and operation expenses

comparison between the two systems
XS5 %o 1 2
BEKE (m) 826 508
wERAGT) 8.26 5.08
HENeHRA(ET) ] 1
R (RaEEgnEme
WA (775) 8.26 6.8
HENS HLETTEY E (h) 0 1100
HBNS HIB 1T HERE (kWh/a) 0 3300
RYETT B HEEE(KWha) 19850 13310
BT RAGT) 9925 6655
H.BF I ALHBRHBERERL,2 HiERER
BRITHESHBRAERL.

5 #&ig

1) £%EHX % AR T HAH, LR
R AANHEAAR I , 1 AT IR R 2 o

2) GAEZ BRI A BERHEE

NHFRERE KL B R U

—

BITH
B8 k.

[1] ZEM, T8RN QAEHBLHBBARERSH
Shr( ] BT EE, 2007,35(1):58 - 61.

[2] P78, ERRAL. BB HE A HEARENRRHR
[A]. HlRZEFEARERE - E=EHAETAFER
BTSS0I C LR - 4K, 2005, 261 - 264.

[3] #MEAR, ERA, TEE. BERHESHBRAET
TR ERR)] R HARE X2, 2005,24
(6): 62-65.

[4] BRES, THIT. B T HWEAFRTHARAEL R ER
WREMNAA]. BB EFRAHE - 2002 FERE
SWIEC] AR - FEBRA T i, 2002,457 -
460.

[5] ERRI, IMER, FRE HBRHESHERATERE
AT ]. TR AR BT 2, 2005,22(3) :8
-10.

[6] =, Hepkte, FES WHEREREHPBMEE
REZGHRE(]]. AT BERETR, 2003,(4):9-11.

(7] EBE. L EBRANEERBBARTHRERIT
[J). &7 18,2003,(6) : 54 - 60.

(RiEmE BE4H)



5 A AT A B T BT (H 2R

(=r XA, ESNI, BRI, LIU Jie, WANG Jing-gang, KANG Li-gai

1 A WG TR, I 2= Be, Wk, 1, 056038

s WAL TR CAFLERD

Y4 JOURNAL OF HEBEI UNIVERSITY OF ENGINEERING (NATURAL SCIENCE EDITION)
i, &0 - 2008, 25(3)

B VKL 1R

52530 (T28)

LI SN VA SR I 4 At Y A HOR £8 B0 0 DI Pe ST -0 1 g 2007 (01)

2. PR SR D 0 AT A MR BRI AT [ 8 30T 2005

3. MR TN AR DA A S A M IR nT AT P et T RIS DI TR SC] - A SRR A K 2005 (06)
4 WRZEZE T AT SR IR AR R G A A JP X (] [45i8 3] 2002

5. ESENI; PhE A SR AR Gl DV A0 AT A R R AT P20 A DI SO I J SRR 2 e 244 2005 (03)
6. 1 23 FE s SRbR AR T A R AR S B SRR B SRR R fE DR ST ] - ] /R BEUR 2003 (04)

7. EMSTE F i DO BT R S R AR R AR g vt DR SO -IEam == 2003 (06)

A e R (1026)

L fMEAL. THNI. TAUE. Sun Peijie. Wang Jinggang. Wang Huixiang %l Bhvd 51 & MR il 47 M S BT ik
W DI S0 - SRR I X 1152005, 24 (6)

XU S FFIXA S O R AR R 4 [ W8 301 -2009

PR, LR H A A0 S MR HR R A AT VE T [ 301 -2004

K. VERRE. T A RE RS A T AR S Bkt i D I AR DI 46 3] - [ 8k 26 2008 (10)

IBEEE. L5 #I4FY. Chi Yuxia. Wang Jinggang. Bao Lingling A2 & HbISAKR MBOSAT I Ml YA 1 AU TE
JL I8 3] - SRR e I A 12007, 26 (5)

6. #3C . ARBUR. EShhr TR A AT A RS R G g 1 40 BT [ X8 3] -2009

7. BRI SN AL MUk P10 WANG Jing-gang. SUN Pei-jie. WANG Hui-xiang. YANG Bo. YAN Feng #filh#®
AL A IR GEATAT AT [T SO - B SR A B CESRBLERRD 2005, 22 (3)

8. AU T W Al AL A IR A AV B D (R mT AT P 24T [ 458 3] -2007

9. PMEZS. EENI HHE 15T PE AR A SRR 0 7 [ I8 3] -2005

10. £ AUAGA RGBT A5 THOAR 8 PR [£il850]-2008

313k (1)

LSt BIRES. SR U M [ X R AR e S SR VP DT85 =Y ) SRR =5 2010 (2)

N

@

=~

o

A http://d. wanfangdata. com. cn/Periodical hbjzkjxyxb200803023. aspx



http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200803023.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e5%88%a9%e6%94%b9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Jing-gang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KANG+Li-gai%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8c%97%e5%b7%a5%e7%a8%8b%e5%a4%a7%e5%ad%a6%2c%e5%9f%8e%e5%bb%ba%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8c%97%2c%e9%82%af%e9%83%b8%2c056038%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%81%ba%e6%b8%8a%3b%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_fcyyy200701016.aspx
http://c.wanfangdata.com.cn/periodical-fcyyy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e6%9d%b0%3b%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Conference_6184059.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e6%9d%b0%3b%e7%8e%8b%e6%99%af%e5%88%9a%3b%e7%8e%8b%e6%83%a0%e6%83%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jzrntfkt200506014.aspx
http://c.wanfangdata.com.cn/periodical-jzrntfkt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%ad%a3%e8%8a%ac%3b%e4%b8%81%e5%8a%9b%e8%a1%8c%3b%e9%83%ad%e5%8d%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Conference_4111663.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%3b%e5%ad%99%e5%9f%b9%e6%9d%b0%3b%e7%8e%8b%e6%83%a0%e6%83%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200503003.aspx
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b2%e4%ba%91%e9%9c%9e%3b%e5%bc%a0%e6%9e%97%e5%8d%8e%3b%e6%96%b9%e8%82%87%e6%b4%aa%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ncny200304003.aspx
http://c.wanfangdata.com.cn/periodical-ncny.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%b9%8f%e8%8b%b1%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ntkt200306024.aspx
http://c.wanfangdata.com.cn/periodical-ntkt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%83%a0%e6%83%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sun+Peijie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Jinggang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Huixiang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jzrntfkt200506014&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jzrntfkt200506014.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jzrntfkt200506014&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jzrntfkt200506014.aspx
http://c.wanfangdata.com.cn/periodical-jzrntfkt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bc%9f%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7294950&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_7294950.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e6%9d%b0%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_5706570&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_5706570.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b8%b8%e5%86%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e6%95%8f%e8%b0%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e6%9c%88%e8%be%89%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zhongguotl200810013&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zhongguotl200810013.aspx
http://c.wanfangdata.com.cn/periodical-zhongguotl.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%bf%9f%e7%8e%89%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%b2%8d%e7%8e%b2%e7%8e%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chi+Yuxia%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Jinggang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bao+Lingling%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jzrntfkt200705013&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jzrntfkt200705013.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jzrntfkt200705013&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jzrntfkt200705013.aspx
http://c.wanfangdata.com.cn/periodical-jzrntfkt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e5%b9%bf%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%a3%e6%b4%aa%e6%b5%aa%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8a%b2%e6%9f%8f%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7362143&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_7362143.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%83%a0%e6%83%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%b3%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%ab%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Jing-gang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Pei-jie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Hui-xiang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Bo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAN+Feng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hbjzkjxyxb200503003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200503003.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hbjzkjxyxb200503003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200503003.aspx
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%9d%b0%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6464827&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_6464827.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%9f%b9%e6%9d%b0%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%af%e5%88%9a%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6184059&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_6184059.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%87%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6864160&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_6864160.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e8%89%b3%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e6%99%93%e7%8e%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%b7%e6%b3%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e4%bb%8e%e8%be%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_scjzkxyj201002065.aspx
http://c.wanfangdata.com.cn/periodical-scjzkxyj.aspx
http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200803023.aspx

