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RAMIBELRRRMEBLERN, 2RRAE, F-ELE40,F AR FALNABHHR
PBEREL AIBRNYEEYVEVEMNNREERARBENIEF TR, FEE
WEELH, F-EEZFA AEHFETIENA. NFERK - SHEEHAAAR[ T HIRKE
FRAER T WEERERREIRLIANE, 2 PEERFIENA. AFHRARBERR S
BFREBRIEE BRI RRR

ERAENNEHEEHRARTIRUT EL FRRNANBERARSE B RKEE
BRAFREREFLUHNMEEIRESTHFTEANBSERAZREBENSE,

Synopsis

Based mainly on authors’ theoretical studies and engineering practices on the ground-coupled heat
pump ( GCHP) systems in last a couple of years, this book has been completed in order to provide technical
assistance to the engineers and researchers in this field in China. It comprises six chapters. Chapter 1 pres-
ents a comprehensive introduction to this relatively new technology in China. The second one expounds in
details and with significant innovations the heat transfer analyses of the vertical ground heat exchanger in-
cluding the physical and mathematical models and their analytical solutions of all the aspects of the heat
transfer in the ground heat exchanger. Through Chapters 3 to 6 engineering applications of the GCHP tech-
nology have also been emphasized including the designing and construction of the vertical ground heat ex-
changers planning and designing of the air-conditioning systems incorporating the GCHP technology. Case
studies are also presented which have been completed by our research group in recent years. The mono-
graph focuses on both the fundamentals and techniques of the GCHP systems in the academic studies and
engineering applications and tries to reflect authors’ latest achievements in this field. )

This book can serve as a manual for engineers working in the designing, construction research and ap-
plication of the GCHP systems and provide a reference as well for the teachers and students majoring in
building service engineering in institutions of higher learning while studying subjects such as HVAC tech-

nologies and advanced heat transfer.
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MEREBEIRPHLARARP AATANRKRENL REATLERE L
RATNARBEP SRR, BR RTEFRANBRDSN AFXREAAERR
HEPHBAFT R, RERRRERARRIARTRAGRPERFE. UREAS
WEA(BERAFHA)VENNRRALE X - PRAREAALAB AR
B EE - ARAFEUERERL, TOAZARRARPRRARTAR, £LAFH/HK
IRATFT,EAZR HEAARARFHESAHAERIARKATRFTRE AR

FEARFAREN TR ENKRERR, RAARIH L EMUEERE, &
ERARWBARTENRFOLH, KRR, T H, 4022 EEAKE G R
ERAN BHRLEEZAEERT RN RARARREUEY T REARAAR
WA ZRAT WA ARURRAAKRK. M4 SAFRRNERBLLE
B RERHRE AREAMAAN-HoRE,

RERRAZAA200m UAKKRERRTHENARKBESAEARTRRS
ZRAHRANVREAARE AFREDANRAT IR ZWHA. REF L
AR#AMEERFE(HAARRZLE TR E AR KE) (GB 50366—2005) i ¢y & & , 4
BHAEREZABXNTE RERRREL W HEFHREARRL AT ARE
REZAPRRAREARRAL, EXRRTTAHEEREE R AKNT, TN
ARAXBERKEEARRYKERT KL ABEARERARRAR. 5ZRRM
REARHL, CHBRRTUARAWREG BE/RL RN —NZAARNEA. A
ARIVEAPBRTFTATHRABNARERARAELTHTRIMHRL. SRXAT
ERE A RA P ARERA

HECHBARRRFAPBTARRARRESRAA AR (L H HE HT
A)VEARE. BTRENHEFTEAZTHROFATHERFETNERL, LFH
FAFWENEBRE ARTAERNENBE, AR HBARTAREZARAARAHK
AR BEBRBRAART, WA AFEIRAREARTHAEATREE X RAH
hOoRREARTHEEER DEFTAR THREFEA; L FAIRRERZAY
FHREERA AN NREANRE FAMEARTEFREURLAFEA, IRE
HERRRAFARRI TERBNEA XS RBTEZARALFHRAFNA
BE, ETREAZRINKBAARE , THEFERB LR LAKXBER,

H20#L 90 FRE, W TARERARUAZAUAERERATRANK R
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PRPALAFEN RS HECTHBIARRAEGAZRATFHNEALEAT AR
WA, BERX.IBATABRARRIALFERENERRB, §45, IHHIHL
TAHHERELRAFENRTAREN RS, DRAETALRMK, ARGFER
RAABBAENRE, WA ERAELIHRART AR ERARTAE, BER
SHEAGTEHENEEAABRTHANEE AR ERM TARFEN R L.
ERGTHRARTALBENE, EHRIEATAERZARER-IPRFORA,
ARFRENRFEK KRERALXRL - EAHARFRNRERFRBELAH
W Bl RZBRMB) HARHRARCKBFERRENSHE,
HEFHRRAARRAELRRETH TARARRRALEARR, AR XBRT B
W ath —HARBRAT AR BR AR BARARZRABRPREEH X, &
BERRARRERARAN ARG EARTHEF S AR (IR RE RTA#A
BHRERR, CEWHL0FRARLE - LAKERNFATRAZREA. b
TEHANNE N AEARIAGE AL HLTOEREFABRANAR, FEL
EHRTARAAMRARSRARTAARGEN AR IELIBRNT —REH, KA
HE-FRTRE, REFHRARAAAEAREBR A EFE AN AERE, 2
BRBENEZRMAENBRAEBATIHARK AT AIHARAR, BW,. RECHAT
(FEHRRAATREARAE) (CB50366—2005) , Yy A EHFE AR R AW Rt
TRRY #ARAFRAR A AL LTERHBAT T T RS wEa. B THEFTEHK
BYRAENENELBERER IR RN AP AELAGCURBELAZHARN S
Tl AHEERFARRAENERRRECRARE, . ERTREAR T A PEA
BRALEESH R R,
AEREERBANSRFACURFEARLERLRUE S L RBHARG LA
LHHBEERTERREANERFA AP IELBRNELE ANE AN THARER
FHHANREXRY. ZAFE - FE T ERRLEE K2 EV AT NEE
B, RINWERARM IR AR THBATLEALFELAREIAXTE“HRE
SR RAXREAR" (011150105 ) M E X B AR F XS TE“ 2B E L AR FHAHHR
BERIFHLHM"(50476040) th 2 o X I X RN Y REZLRRRLITEE
WHER. UEARAAEABIRIRN EA BB ERETRIR"FH/E
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1.1 RESEA=HE

MEZFHEEMAREBEKFNER, A BRANEEHERMZHE BN
ERHOFTR, EREERP MAMSFHOERTLHBHSBEAEN25% ~30%,
REMBRENERERKET UM S RER. T URBREN =L KBTS R
¥, B K& SO, NO, FHESKUK CO, FRBFHMMSE" . KERBET WK
FirEAEMRERED B ERAEEBURMARLENEL" . RENERELH
TR P H/MEPBRBERP R, BEN#— S5 RS R /D BRI
WA R T BUF R IPRSIAENREER. B, BT &R ERMERUSL,
AWERAMHEAURTX, RRAREARTERR BOXIIEM CO, #
BB S EHER

HBERAH) BBLHCIERBENBRERN TR BERONRHERD,
BHENZARE—BUKRELZHRBNESFTHAEFAHARNER, FENZAR
GEARFSHNRERB(HAI) RERF) . BRASERGEd TLHUH IR (K
AU MR EELFUARNEXET WA LEERBPMBRYE AEFTET
VB, WHLEIUR A/ ME R, KRBE T HEERIKSEREE,

KRARRNERYBRTURRER - KEBROEE, BERIELEERE
THRBCE AW KAV TERE HFEIETMERT VT RENBHABR, &
RPN RELABR A AR RN ERELT, —KEREH AR IBRAYERHRA
BERBEARBZH)BEA LSBT 100% . W0REF FREREE KRR
R, REMNAREESHARNFAEREPRERACHRE ELEGREFRR
BB BT AT 2 P AR B B L RE B, K KRR A T L M — IR BB IR DS #E
FRAHERERRMT ARMANOERRR (SRR SHERBIH) W35 RE
B, KSR 35% ~58% (R NMABKEEINEIE) . Bk, RAR
RECEARRAR/O T, ERALEERREZHT - RERAAET UL
200% DA E. BAFEM, RARRKUHTA S ERRLET YRRy XM, 7T
AT 8 #6249 40% LA b B sE A B> CO, RHERR . T e BEL b 5% 45 410 el B8
AR RE N |, SRREFTREHFH,

RERBA CO, HHBHNREFEHANEAR. AELHRAF L3 LERE
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TEBAT, BB A RNEE LT x10" ], BERD CO, HEA N 1.3 M, B T4t
HAHSHEYEEEAR, MEEEREE KT  BREEET RE MR XBR LR
MR Bt T X KA ATRERE CO, MEMHFB B TR S U - ARBAREE, B
EREHAMH —SUGEMEERENF—SRE, RARERIARARFE LR
CO, HmBR /> 16% RETMEEN' . Bit, BEEATEMEL CO, HBMWXBH
RZ— BTHLOT YRB MRS, b FAKRKBEBEPEPRET R RS
A TR et R B =B AR Y M 4 SO, M NO, BRI FHRY,KRH
BB AR RS 0 B S P B AL R LR FT LR KRB AR A RSB 3
HEFANKEBATEERIFE (KR BWRAKMAH) KRB, BREMN
SRR KRER TUBARNGER. AEEN T AT EAERE RPHE
HATHERBER ERESHEEFNFRSHNACER HERFHRS,

1.2 FEBEHDER

UBAYHSE(BEEAMEL) VENNRAERERTTEZM, BINEFHE
AEBREEHAEWRE) WARWERERMEHETREERAFAR X ZE /Y
AFHERGEE" . AXEFEFeMNAREFREENSARAENRERE. R
HMEFks, B X#EE RN IS KEME (air source heat pump, ASHP)
01 3 Y5 $4F ( ground-source heat pump, GSHP) B k2., HMIBERRREEFE EEK N
B TR & 5t ( geothermal heat pump system) | Hb §E & 45 (earth energy system) HLIR &
% ( ground-source system) %, J5 3, f§ ASHRAE i — ARER BHBBEAR AL
( ground-source heat pump system) , HIEME XA — 0 I HFTAKHE (surface-
water heat pump,SWHP) #i F 7K #& % ( groundwater heat pump, GWHP) FIib#E & #
% (ground-coupled heat pump, CCHP)[S'H]O % B S Br i R BB AT BRI ST 1], I8
WHTETFERE REFAAWCGERARRE TRHEARMA) (GB 50366—2005) (J5
X RIFRERTE)) BIE s S T & 4 (closed-loop ground-coupled heat pump system)
BRUMBHNBEARFN T RE " HBERERGEE LI EEMTERERE. £H
B RA(GAE) EXMARE HEEHBEAERL” , REASIRBEBENHEL T HER
HHWBRARE .

1.2.1 =8 RHE

FRERREUBIEIR TR, ERATHRTHEEHSSENREBRR,
MBS PREHER, ZAFRBBERAZ MR LEERB(COP) —KE
2-3, ZEBARRGEHE MERRMK, 2R AFEHANTHEZRR
FA#ESAS BHATRAARSANAMALREARANA"™ . ZLEARMN
FTERARAEEFSHENLSEARSIH AR NBERKREMR, Wit HFHTH



1.2 ZHARA X 3

BB HENBRYA —EWRRMBBAER . ZRBEARNFREEENST
SEERETRLS, XSERARRARRAHEFHR, AEARI=IRERT
R AR P8 R B R, 7 2R o BUL A B BRI &5 AT N . T, ZE A7
IRATESRARNERS LLGRE TEENRE SUHERENER, £8%
WXHREEMRARERBOGRTRNIBRNOBEAER, EEFREXI, B
THHREBEZIZREARTEE, AFTESEAEARER THE. =<K
AFRFERTELHR ELFNEREAMNARK  MREKILFFTHLR, EBE
YT Z BN

1.2.2 BR#ZzR

F—FREFA R (B R T A EARE, TUARRZ N HERER",
HTRENHBEFERZTRNBELA T HFERFEENERE, TR TLERNEIER
BB TREENENRE BB ERARAT RS ERARNEAER, BAERK
Rigw. Wi, £ FBLARERMPRRET R REE X 2FAR, R
MBEEE NEFTRE, THEFER; EFEIAREEZAYTOAERERS
K, M EAYER, RN ERSPEFRBLUMASHERN. IREREARRES
KHERTERBHIER #—PRETZSHARELENRBARKE,

1. #FAEHR

T KBRRARREMAFERIKARRFHGT HPMBE BT K, RIBHAEK
# T K AT AHEA MK RGE (B0 T8 K 9 o FH I H 58 % 2 5RE  [E S 48 3 T K
EHBFRAMTKE. KERFHHT AT EEEARTRE, XBEHRERN
FFH. ATHTAKBREFEFEE, RFHLEIEZRER LFRENHESR
EE  BEARRKMARE BT KRARRENRBLEXRATRR,COP H—
BE3 4.5 FEAFELEBERNE, BELFE ATARERECREB/E TR
EEBE. T KARRENNARZB AL RHORM. 55 IMHRETERE
EAARE S T KR R ek M. BEAITH,10 000 m* M AERTEN
TARBANR 120 m*/h, BFKAERENEFHEESH T KENEERR KM L
Fo MR AKABAR, A CURFH 8 FI3E hn , T ELs 47 o K R i #8  4 R KRR &
FHBOR, W BREIC BN TAEEEBI M TKE , HEREMEEGT
V] 8 33 B R KA T 7K B B, DA it ot S B 7K 2 il 3 B3 IS R A FE B 2 R
ERZTKEN ERB T REROT K. BE, NERSREMBMN 0T KL EE,
ERFIEB T RKERZERER—IRXEMRE, S5 HERRBSHE ",

2. HiBAKHER

HMBKARAREH M AFRYEIE BAR RSP RK, ERET 3.
BWHEREEBRKENHT FAXERKEEIATENRBRBRESEBY
—FMEARRNE. YR IHBRRAERZUZPEREFMHRE . I &
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FiiRKEBEZSROEBBEKR, 5SKERFAML, 25058 5 SR # R K4
BRU/N MHRENHERRUSRK, —ENBBKEEEERHNARAATSH
R EKEMRESEEMEARAX, FERERKELHATITE.

— R, RESRAELBREK, HUENMKBREFEH. REKI HAR
HBAEEENMEK, AL T8 8ENREORBALRE, TREABRIFHEHFH
R AT HX MR ARKEHARB R, KEBEE, M&FKERTSKEKE
AR5 4 CEAMBE, BT % BERAEORE . HRAEN FEIESRIER,
MERBHVAE, EAFEEERNE A HHWRERE, B TESEFEN, —BA
£BEE0CUT, Bk, RHARFE PRI G RALEK BKEERSRE, F
9 K Ve R IR 9 SE B AR B (L FE L KAE RV LAY 200K ) o 40 20 42 70
AR B AR A 2 B TR B 520 148 90 AT B KER B F ) 3 Kt it
WL, N23300 kW HREREHE., Bil  REXE . FHEEEHRTHREESE
MK B K R RE S RTE

MNIBIFEY, RO AEBUKSH ML E T HELR —ERERE, NE
BRiP U IRk A, B LIS TR BEA LA S B R 5 20 3% 0 1% BB ; Rl P ZER AT B
F& ol B4 A R B AR A BB e M K X B & BB . e Ah, I K K SR
HER(AFHB)REABTEHRA(EEHD) HEBRARESELEW, CEA
REFRFRER R,

3. M EHRAR

WEEBEARREEAABTE L PABNARERWHRERERE . BF
R B EAR CHBABERE  URN TR T AKRERGE, 2 HIE
TS EHMERARERE, AL RBEENER TA R HBEERR BB R
R, BEABEFEOKRUANEERSHEB) EH ARG TEE PR, L
RRAGE Rz EER, pBERAEREEEH EWNBEARE — T Hb T EEHR
BOHEIE A e P 28 S PR b 4 #a 28 (geothermal heat exchanger, Ef ground heat ex-
changer) , B HEHABHRERL X FTEAKEHEMBEEHEERM, KTFEER
REEREE 1 ~2 m FTHW, BNWPEE 2456 RBHE, BEETHEXERE
EHEPHEZROL~0.15 m WEA EHAPREIACHR)H2HUR)U
REFHERMMEAT(REL1,E1.2), SFLAEEER R 40 ~200 m, BFA
AR EREASHEEHRABEANEEHRER. BEREMEERAET
DHKFRESTERE I HER AREESHE D AZSHERE.
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(1) ZAIRBE ., B R B YR 20 AR 00 7 3b F 178 34 14 3 P 3F %, IR 3 A T R K
NG, LFENAELB(BE)RKURARE  EZmMIHOGLE) BRHRE, HS5H
FEHHAZBRIZBAE., HEAH -GBS RIENBEARRERLH,
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