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The Study on The Air-condition System of Solar Energy and

Geothermal-source Heat Pump

ABSTRACT

Solar energy is a sort of never-failing clean energy source, and how to more
effectively utilize it has increasingly become a hot spot scientists tap with efforts. The
characteristic of heat pump consist in that it can transfer heat from low temperature to
high temperature, and improve the rates of low temperature heat sources. There will be
a great future if we integrate solar energy utilization techniques into heat pump
techniques. On the base of integrating the two techniques, the paper analyzed the art
trait of the air-condition system of solar energy and geothermal-source heat pump, the
concept of the solar emergy and geothermal-source heat pump type air-condition
system is proposed; the working principle of this system has been studied in this
paper: and how to contrel system.

This paper introduced the transfer model and the computational method of the
plate-type solar energy collection heat and the hot tubular vacuum tube collection hot
heat in detail, have studied the hot tubular vacuum tube collection heat moduie
engineering design method and the movement pattern with emphasis, has overcome the
frost of the big area solar energy collection is used in the north cold area. To the
air-source, the water-source and the geothermal-source of three kinds of heat pumps
patterns have carried on the introduction, according to the actual need of the study,
mainly has conducted the thorough research to the geothermal-source heat pump, had
determined buried the heat interchanger concrete form and has established the heat
transfer model. Unifies the concrete project, has carried on the detailed theoretical
calculation and the project implementation plan design to the air-condition system of
solar energy and geothermal-source heat pump, and confirms the system in technology
feasibility using the system measured data and the theoretical calculation contrast.

The union system construction and the movement actual situation, this article
carried on the efficient analysis to this system, the analysis result had proven this
system design extremely reasonable, was extremely feasible in the economy. The
movement effect demonstrated this system energy conservation effect extremely
obvious, when this system is used in Winter the heating coefficient of performance

may reach 4.5 equally, in Summer the refrigerating coefficient of performance to be
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even may reach 3.8, the operating cost may with burn coal quite, but has not polluted
nearly. The researched results indicated that the air-condition system of solar energy
and geothermal-source heat pump is completely feasible in the technology and the
economy, has the research and the promoted value very much.
Keyword: solar energy; geothermal-source heat pump; air-condition; heat
coliector; downhole heat exchanger
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B I(Ia)ﬁ _ F, )
T, -T,»+[~"—-—UL (T, TH)J——H 7 (2-62)
¥ (2-62) AKX (2-58), ISR (2-53) &3, KRB
. Fl i
FﬁFHFl (2-63)

KQHEARATERAT RROHELAR, EREFHERINEREY
Fr tBEAXFREERPZL. AERF F PEEE NFULImC,, XOEH
Ni(hedo/mCy), FRAARAEARLSEEABNAEBRT AN S ERBM A N/H
UAr AR, MERERAXBELIRATAELSBERNERE 1A,

S MACSHERER - RET LNEREFFMINMHOBRAEERET
—“MATEFRNNEERPHOBEE. EHEBERN T, TUHSH o HE
FEEO A FritE AP,

F, = M (2-64)
NL‘
A
G=1-2e 1 (2-65)
n 1+ K
- -N,/
g mexp(-Ne/n) (2-66)
N.in

N, =nFU 4, /mC, (2-67)
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il = S

N, =nhA,ImC, (2-68)

HERQ2-64)~(2-68)F, ERBEHEYH 4,. A~ n A m BHERCHK, FHE
B A AEXXRTEINAEE, ULAF WEEKE, IUAEHTEHES
FE/BHAEBET Fro

2.3 ZEDE

ARIENMATIBFBREANAMHMARNEEAR. FRAEABNREH
FTERERLAR. NTHETRARTERERAETFRAKHEEABHSE WAL THRA,
NEAZHBEGRATPRAKHREAZRETTRBER KON, QEERER
BE—BTERRR . BABNARAMEBRHARNTE, NETHAERTYE
EABPAHERATHERE, FHITTERENNGH, SEELABHHERE.
BHEME., ARET. AEBETHHE. BEXHBERRHEEABHOMR, X
Bt R AL P RARER SRR T B KIE.



KA w4 i X

REXFORBERIANTR, JRETHHRBABRR. TIRERRANM K
BAFR. EHRTFAFERBRAKNE RGBS, RRAHT KSR AR KE#
R, BRAERT, BRAURLD, BEE BAERERTLRELR, BdTHT
K RAFEHERLTE, BRKEF—ERHLER, KEARFIENTAKES
EREEGS, AEBRHUEIEET AR, SAKRERE AR,
FRHBBHRERL D, WBEE, ERREEER -SCUTH, FARERRR
KWK, BEELHEEFET, FUESAFERZRARERT B E XA,
MELFHEEAHBELEN .

HMAFRARRELZTEIHRES KPR AERE ST EZRAY MR,
FANEFSRURER,: EFESARGARYANKBESINT, NERY
HATHE, ANEFABRUELN. FEMREREZIFEE M EHE BB D,
ERE, FUERSBTRTUREM. EAXHFANREST, RAMRKEL
HMBHERE, RRIBPEARTEBLBERERFR BB ARTERSE, &
SCRA “HBERE” XK,

3.1 AMMIREARRENGS M TERE

H3-1 AR ERFAATES
Fig3-1 Geothermal-source heat pump system
I EGM; 2ERRE, 3TARELE, 44588, S#A. RAEAR; 6 ANRE;
THABHEE; 8BHBME
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HE AR RERR

AXFHRERGESD, RERELA “HREHF” HHR, SHERRHS
REUNHBARSR., B3-1 40T HFMEARFEOTRE, REIHE
AEEESN. BRE. THET. ARE, NHUEHEFR. ALY, B
Mt 2

ABEATRN, SRAAB S SARS 2 ML, TAREATEHES 44
B, EHAHER, AT R R RAR NSNS,

HEHA TR, BRARDRAPAET, BRE 2 HERAES, 1R
B4 HEAREE, ATHRARBSAEIANERHE, TARKKESE
RIS, B SR AR, FEE R AR R T L,

3.2 MR ARAHENR R EFEE

EEFIRP, TURABHAKUERGE, #THRBEARRAEN BT
MERERIATT. S 5hk B Bk 3-2 Fiw:

Il

L KEIE Y $ig

ERmTN e

P 3t

| A—— |
B 3-2 Tk mERtE
Fig3-2 Measure thermal method from outdoor water side

HEHAN, MBERERENGSEN:
. Qr«:o:Wprw(‘-z“ﬂ)—Er (3'1)

FIRREMTHEERERE:

cor_=0_IE (3-2)
AEHHN, ARRENERERERL.
0, =W,C, (L -1,)+E (3-3)
{heE R THEMERER Y
- COPW ZQ:hafEl (3'4)
Itr'P :Qlca_$u‘{%ﬁ, W?
Ww_ﬂ(iﬁﬁ,kgfs:

Cpul_ma{]wﬂg, J/ (kg'.(: );
twi—HEAN BB ARKE, C:
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Pt R A

Lo— BT MB A REAKH, C;
E—ANAEHBIIE, W,
Co— R R, W,

33UBEIRbR AR

3T UMEEHRARTITTESRT

BMRRSENKFRESXARLARY, BEEK UNHEAGE, tilER
—BA 0.15—0.5mP, WEW EXE, BESETLEOEGEL, A AREEY
WEN . BRTRPBMBE, FTREATX, ZHREEHRTHEED, —EWH 5
—6m HLHAAMEEWCLES /D, BELLBE. ERBX, EHEHRBN
BRBRBY . BALFARNTENFEERER, Il RFE%E, B
ATRRE U RS 180m, FH AT %308 5 0 0 % 48 5 8 v 2 i 00

R HARE (m)
DN20 30~60
DN25 45~90
DN32 75~150
DN40 90~ 180

U BB ph i th 2 0 g B 3-3 Bk

B33 B Sas
Fig3-3 Downhole heat exchanger circular route
BRI SRR U BT BB RSB0 RALRETEAMEN,
BEEAEMBFEREGKERETRGAY, &P LEEKS [ 2. —FEAL
REREMEAKEHHRE. TR, S FETUEREHBNSHRANERS
MR,
WTRAELFBUHBHBARLEINT FONR, 808235 o5+
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B HFEREDA

HRAAK, BAEHTLHE, UROMMBRABREERSR. HREAELFETH
BESEZTHERUAN, ATHEARENERE, URBEERENKEP R
KA AP GHE, ERRALELAFRNEARRETUHEENA.

3.3.2 U BI85 it 350 4 2% £ AR B

(1) 3 &0 A if e m Y
MEARRTEERABAAEENBEREMEBEIRA BRI = DEHAH
¥ (Ingersoll Al Plass, 1984); 2) X AL 8 (BNL, 1983); 3) A&
T4 (VC.Mei, 1986)., T HIER BB
1) o] B T 4R R 3R itk
ZEEHRE, FAEERAFEA, MTREELRRESBWE RFENA S
PHRE. HEMILIREESANBERNABENABNRALTRL. FT,
UBEEBRRE—TRAXMONTFEPE —EARMERKNOEHAE, WIETRXN
Jﬁw{—,ﬁmﬁﬁmﬁsﬁm

o g
Ta—m-f p=5c1(X) (3-5)
A X=r/2\/_,1ngersoll$ﬁ Plass DAURKHEAS R T IXONE, RES L
XER[31]:
— KHHIGRTRE, T

T—IE I LR~ R B, Cs
O—BEW () HE, ¥
—EEFE LA - ABEETONER,
K—TS AR, W/nTC;

— BT HAE, a=K/pC. 0'/s;

p— T EEE, Kg/m’;

C— BB E#H,. V(KgT)

p—yEE,

—iBfTE M, s.

BHLBESAMEERTUEMSENTE R, BZERNRTARE, +&%
LA EF 6 BT (] Sy B SR W 5 B AE N . 1o B AL ) DUk B 08 AT R R
EENMHEIAOEE. D4, EREZAFEENERAEFEMGE, B rae
FHY, BETHTEERABHRITRK, TELEFFEHEREMRM LD,
2) B0l 2R U8 Bk

B AKEE R TERRIN, KBS ARTESARMXE, BM7EX
MOHWR., THXMEZHUARE, EARTARFEEM I REYTHZL. O H
AR NI Z B E MM EN, ERERRH TEEIZITWI R
M. XFM™BEMAMEARSY, FTRABTEABRFSE RN HE. E 3-4
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P e TR

s R A B Y — MR . BRI
q(x,o:zc%(x,;) (3-6)

C EEET U ARRRETOER, TUEEEER AR TR LR
WEHE K. BEERAESFAGEERFEBEE, ARG HEMA b K KRS
AL RBAFNRES .

| R

BE iy

B eal N

A4 FREFABRG—FXSFE
Fig3-4 One division method of strict area and free area
3) RETHER

ZHEBRBRRAGNREHFAME—HATHE, ZRIBETHNER. FAE
FBNFABNSTEMTARRNTAE. VO Mei HARAEE T ZHERE T E
k. ZHAUBEHER, FRNEES, UG FTBERRER. ZEUKAERE
AN AE.

(2) ZHARAEHENNH

XTHABEAMENNR, EAXRBENRS, ELEREMASFAT
FNAAH=f. TENMEZMRREREH,

1) IGSHPA $E 8!

IGSHPA (International Ground-source Heat Pump Association) 8 X! 2 5 & — Bt
KEETFHAFELETERN, RAMLEBmeh TEEAXBRINEEY
. AT EEAKBRAANBAARTEEMBARBRST, REHHFNEHUD
LR REMEHE, HBITRES.

2) NWWA 1E 1

NWWA (National Water Well Association) B & — R 5 F 0 db F #4424
BEA, AEHEE Kelvin BRFEASGINBNER LG ZREETERE
R, ERREM MBS EREERABNT.

3) VC.Mei ¥ XY

FHERAEAMIERS FRERATEARGURIROER 24, FWH

BESTEDARME. ZERERTELZHRERE. EE5TEBER. JEEL

n



HEARRATH

Ry RS, ZEMTLRERAUR D REARBKETANBES NS
—AHEMRE.

IGSHPA 1 NWWA B R X FTREBLREMUTEL RTHHESTRE, @
VCMei MANFE HMBEHBRT LM PHHESIER. B VCMei EEKTAMN
HHBA, CEEARBLHRNSESN, WIGSHPA R NWWA MU T ERT
B HH . IOSHPA BEEAEX T NWWA AN E, M TEFRAERT—KER
X 10~30%, MEESMNERES. AN TURH L REEEN T K

(HEE) 3k, BN Kasuda FEXRAEKHMMBEE. FEENETLEE
HEE B TR . IGSHPA BB REEBDARTREBSITHERL. RF VCMei HE
BT LREGE M BRMOEN, EHEHE VCMei BB REEHAATREFES 7.

DA b = 4 S T A 40 I 32 R BB AT 8 L SCMR (331 [34], VC.Mei
EHEETHEHFEHNTE.

(3) U FO85 £ M 0 20 38 1 4 Ry 351006

~_

B3-S UBFERBASHEAMEEAR B 3-6 UBFEARMEHUYTER
Fig3-5 Heat transfer model drawing Fig3-6 Heat transfer sketch map of
Of U tube downhole heat exchanger U tube downhole heat exchanger

Bl 3-5% VCMei BH U BB HBAXMEDEE. EUH RN

OER: 73k B

@QUEANAKEEMR.

@I ZEXYESHFE,

OFRE3:5:Y k32 F

@ZIEFEHHBEZ RXHEER,

®REEIEE S TR EA R,

ELRBRMOEME, FERAEIHETHUARRIETHAERER.
1) HAFREBITH

HRREZITH, EARKSERNBRRENRRSE (RE 3-6). BHH UREKH
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REAEER AR

A E G R RN, TR G R — A AT A, XERGE AR

T4
@ BABEARRESEROER

"VTf 2/?. BT an

N or, _%  (r<r 7120 (3-7
5z ' pCn T e e ) 7
@ EFEKSH
T 18T 147
——— — > = 1 2=0 -
* ror adt (re>r>r : (378)
® KHEmEH
2
1
¢r, 1of, _ 19T, (h>r=r,  2320) (3-9)

a* ror a
WME &G (1=0): T(Z)=T(Z)=TKZ), TH.
B RERVIEEMS (Z=0): THt,0)=f(t), & B4R # & 3.
BMETEAROURAESE (Z=0):

BTSRRI
oT
—Angﬁza(r—T,) (3-10)
ERERMTFLBFEHS: T=T; (r=n)
oT oT, B
’q'—a";“irsr,— j’.s _a-r—lrtrl (3 11)
I 5 4k (10 5 4 b B0 6 Hh R TR E .

A F—ERNREEE, ms;
Z—BEK T AR, m;
n—ERNRFER, m;

r— B K ER, m;
ri—miA R LR, m;

Cor— BRI, 1/(KgC)
T—ENBRAARE, C;
T—ERWAK. T,
T—HEMIEXBMRE, C;
a—EBNFERER, mYs;

as— N RERE, mYs,
—HEHNFHRRE, WmT).,
As— KM EHRRE. W(inC):
p—iR kM T, Kg/m';
a—HEHRHFIRAESTENMRIENEREY, W/(mT):
(— MIEAT TFOR AL T B ff, s
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HFARRER

2) BESLETH
HREEr, EEANTERL, RESTEZEUFHRBALR.

© FHHHE TG BH
oT, 24 aT

= —|rar (r<rp Z20)
ot p,C,nor
@ EFERHIFH
2
é%.,.lﬂ:l.qz‘, (1‘2>r2['1 ZZO)
o° ror adt
@ Kt B#
2
o1, lor, 1901 (>rr,  720)

o' rédr a
WML ERE., UREIHES HET RN ARENEF:
=17y (r=r1): T=T; (r=r1)
WiT Bl oY, @] Dl AT M M A SR BT E .

3.4 BENGE

(3-12)

(3-13)

(3-14)

(3-15)

AEEAMENAATHNBERARRENEGHAO LERE, UETESREH
MR R, SFEEF. EAAST U NERMBBRORTARET, LR

U M R AR

SZHATHNBERLN, AFHARATHEAREIOTERTRE T HR
I, XN THEARERBENRATETHRT. BTRAEEMREIENL.
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KEAMERET PG

EFME TEZLH

ATERAMEMEARTAREM LRSI RR, BRMNER/RIET T
MEETAHEBBERRERTHEL. REARERSERRTARLIMT AR
Bk, BV AISNEENERRES, XAHAEA AT ER, BREHAAR
100m*, FERAEN 3m.

REPAHBERREIEATASEBNESFEFRAKAMA, HEAER
RIERTEEHANELFRE.

FEGHEBHGARLRA EKE, XAKIAE. £FHBHAKELE
30C—45C2 6, EEHAM/IFKRE 15C--25C2l[. RENBHLHBAFH
BEERET 18C, EFHARELRFHT 26CHER. ZFLFIENAFRITL
B, G EEHHNEAHBE, WRAHBUEARATHAARBHELLE
PLEEMER, MRS HLAEEMSNESR. U, EXBRARITFT, BN
Mg SR TE UL FHRERAT A E.

41 BREMEBRAGEITHE

4.1.1 BROHER QT WERLRD

(1) Br&anEseig

EIREHS, BPEHNEEEARRE SREAHSEHLTHEN,
B et HE AR, SR, AEEERNRETERIBRS BB B EML.
Sk b, SHEAREHATRRE, £AFEERETHERRL AN,
BR-ANAREEATE. BAREAMTERSR, FUNTHNEERFE —E
AR —RERAYRY, KRR E 50 AT LU B R A A
Ek, BMNTENRRER™R, BEEIBRERRPIOEADSAG0E, #H
FRAAREAMERRTEHPSUERENE. ERIMNMOBEF, drEEEm
B ERWBHRA, PTURIMFARESRRERETHPGHRARITN,

HirGEHEAERE, T# .

g =KF(t,-t,)a (4-1)
A K—APLEHBERER, Wn’ T,
F—EyPEHAEn, o

L—E%EERHREE, C;
LA BERTHEBE, C;
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LA

a—HAPEHHEEETRE.
EAEAWRSANEARRB O STENBFEAZBIELRNER,

A,
Q=24 =2 KF(t,-0) (4-2)

MtRERRFEHANFRESENZSEEEM, TP ERE A RS 6
REEAMNGEE (WE 4-D), BLEBFEHMERBNA ¢'=KF(ta—th), P t
R £ 300 B 34 T 46 B ORI 55 18] B¢ V] AR B

WHEXSAEREMNS B SHELARARN, hTH-HHELA, X
ATE&B —BPEHNEEBERY, LTX.

g =KF(1,-1,)a=KF(t,-1,) (4-3)
=Ll (4-4)
tn“tw

A F-ERFBEFTENBPEARER, '
K—3eE R prit S B SRR, Wn' T,
n—AEBREHREEHMESEE, C. ‘

tw
—
F
th K ta
pd pd
L i

Z =

B4-1 HESES LAY TER
Figd4-1 computation temperature correction coefficient schematic drawing
1— 488 B0, 2—4F Rk 4 ia)
—REFYHSBNETNTRTIREEMEN PRGN, RERAR K |
A

K=

1

1 1 1

RO ..1_.+ é.*._i Rn+RJ+Rw
a, “3 a,

A Re~BY & MR, m™C/W;
(2PN a\.-_[ﬂbﬁ%m?‘]\ 9*%@%&%%&9 W/ m2'°C:

(4-5)
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KRG a4 X

B R,—EFEHAR. SEEHEHBE, n’T/W;

S—HBIPEHEENEE, m;

Ai—EPEHEENSRRYT. WnC;

R—EREREEMHARMNBEPEHEEREORE, m®CT/WV.

HZhmeidBENRIEHNEEERE. BPSHAREHARSE
BESSREEASMECREGhm TRESIRNOEANRABHBHER, TERAPE
MAEEIERATRAUERAFENRE RS, BB/ ARDN. T
BUHETRANBAREANBERAB LA TRA-1 EK 4-2.

A A4-1 AAB#RARAS . HRBAMR,

Table4-1 Internal surface heat {ransfer coefficient a, and heat transfer resistance R,

oy R,
Byr4gmAa®mHTd . CIW W
(keal/m® . h - C) (keal/m’ . 1 . C)
B, . RETFERFMRELG BT, 8.7 (7.5) 0.115 €0.133)
¥ h/s<0.3 B
HMREDBPOTEE, 4 ns>03H 7.6 (6.5) 0.132 (0.154)

H: #HEh—M&E (m); s—REFE (m)
£ AP ER o BRAMRER,

Tabled-2 Qutside surface heat transfer coefficient a, and heat transfer resistance Ry,

O R
B8 B4 EREEE . CW . CIW
(kcal/m’ . h. C) { (kcal/m’ - h . C)
ShaE 5 BT ' 23 (20) 0.04 (0.05)
LGgh MM RER T E F R 17 (15) 0.06 (0.07)
R TR SH 5 LW A FE R T T AR 12 (10) ~0.08 (0.10)
SR EEBMIEREHR T E EEAER 6 (5) 0.17 (0.20)

A 4-3 ERBRGHERE SRR Nn
Table4-3 Heat transfer coefficient and heat transfer resistance of the
non-heat preservation ground

Rg Ko
o m? . C/W m? . C/W
-y 2.15 0.47
B 4.30 0.23
B 8.60 .12
10 14.2 0.07
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LREH

Wt REE (ARBENEERES, HRRAH L DT L16Wn CTHE
HE) FHEMAMEE, THTATE

R;:m+zg§ (4-6)

. Ry— W R EMBRBAM, m*C/W;

Ro— (15 MU ) et 4B, m? C/W;

s—REBEEMNEE, m;

I—REBMEHSHRER, Wmn T,

Bt EREME (ARBENEEMHSRRABLEKRT 1.16Wm'C), HE
REBEAAHEERFE 43,
(2) EPEHKHN (BE) BHE

BHREHMERERR, BRERELMHT, o (4-2) HHEAHB. kK
EABSZIASREAHUREAYBASERERZHTAMEE. 4 TX8ERE
ZEwm, FEEMNERABPSHEAEMEETEIE. REEERARRAERS
Bl (BE) #AE, BEREARABEMNEPERTBIE. MM (BIE) &
HEREMEEIE. KOMnmERNERES.

YR EREZIBHERET, BTHEPLEUHRERE Q) THT
RESERT:

Q'=Q|'J+Q|'J=(l+xg)2aKF(ln—t;v)(l+xd,+xf) (4-7)

(3) ARBERAKE

ERAMBEEROZRAAEEEAT, SHHAESEL] . TELRE
ANEH, #InBRERH, PEXBIAZTANZSIRENAINZREETHHEAR
B, FAANBELEAE 0, ANBERAR, ERAATFT LA DKHR.

MFABTRENBAY, AXNEERARTESEBRENIER, TLLZR
WIEMEN. THEARBEEABKEATEESRE. BNREENE S HE.
1) HSRETHBERYNANBELEAR

AA-4 BAKRBEMBEAMGERLEL, o'/o-h

Table 4-4 Each meter slit permeating air L,m*/m-h

£ F & 454 F B R E (m/s)
ICE-30 1 2 3 4 5 6
Bl ANE 1.0 2.0 3.1 4.3 55 6.7
A A 0.7 1.4 2.2 3.0 3.9 4.7
BEMHE 0.6 1.3 2.6 3.9 5.2 6.7
AL )2 R 0.4 1.1 1.8 2.7 3.6 4.7
HEf 40 0.2 0.5 1.0 1.6 223 2.9
TIEE 0.0 0.1 0.3 0.4 0.6 0.8

e LEEARSMIEEBIE A SR, &b R A R
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ARG #ERLFUY

2EFEHEN, RPBWWRL 0.5~06 HRK.

SHARERM]. H, EAANAETEXRKERBANESE L, TXH%
4-4 ISR A0 .

EWEARPRAHAREETSEN, SIA-1MBETSENPRBERY
n. Hi:

V =nLl (4-8)
AF: L—8K]. HARBAZANTSE, KAHLSIHFHRE, RHE
4-5 H¥E, m/mh;

=17, HHENTEKE, m

BB O RY.

1. BEBRHTERE, BUITKETRFETE.: YEANE - @RHESH
mAhEE, 2EIFARIT. BRSNS OSBKE; 450 H HR 5,
POrARBRX—HERSEE: SHENT - maEe, ARS8 0%
R. BETARNAEBERE n T (BLEEMEY #TER.

WEN. FRBBATREVE, PREGENE 0, TETRAVE:

Q;=0.278 p.c (¢, —r;) (4-9)

AF: F-211. HL4BEBAEANETSE, m¥h;
p— HBREN T ERETHFESLER, kg/m’;
R ERSHRERH, =1kikg C:
0.278— A BB RM, 1kJ/h=0.278W.
2) HBSRBETRANBERME —HTRARKNEE S
FETERRF, HEZENBESAERMEEZERNAMBELRR, 9
NRA:
g, =0.278nV p.c, (t,, - tw) (4-10)
At V—FBEAKABER, m’;
m— B E RS RB, Wh, WTHE-5EH.

A A5 BERAAK
Table4-5 Times of the budgetary exchanging air

BilE S R B A Ny

= F A S B AR 1/4~2/3

W H S o1 ) 1/2~1.0

SEA S EES 1~1.5
I T 2

He BIARMLEHTALE 20%, B2 RG, FENTO0.7,
) HEDBETHAKBERME— B T LUBRNRE
HTIW@RERE &, BRI ESEHRIEE L, BHEE R TR
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THELH

AN RERBEENEN, HR 46 FILME I BRITHRE.
A CHRERBTSEPLEALHEAFNTL £
Table4-6 Percentage of the permeating heat consumption accounts
for surrounding structure in the total heat consumption

B A Y B K
B M "B B <4.5 45~100 | >100
2 X (W
BB 25 35 40
5. RNEHE 20 30 35
b 15 25 30

BTTUVRBAEBRE®S, SNIEZFEMAERK, WABEETHER
AU HERBEBAENEY, ER 46 FIHME R iTE.
(1) ARIBAENRE

EAZZNEMBEEAT, AESOTABHMIBAZAN. BXBH U5
AMAFEABREFTHENRBRAAABAKRE.

AMBARRE, FAETETATH:

Q, =0.2787,p,¢,(1,-1.) (4-11)

R, V—RAA TR, m'h.
HFRAMZAR V FRWE, SERRAR, A RE R E T
BAFARE PR 4-8 (T H B R EHERTHE. [

0,=NQ, . (4-12)

A O\ TR AERE, W,
N—HEHNBAKSTIHME, #E -7 RA.

X 4T WANHME, REATESBIFEEG. THAEGHT. TR
REEEETT, HRRAR V. THRE (TWERY SEEHITHE, RRELR
ARBEGERE, FEARU-DHEARGARHR. 4, MNERUOHE]
NLERARBAFEHE,

A 4-T SMTM AR N 4R
Tabled4-7 Qutdoor attachment rate N

01 R R W M o
— ] 65n%
BWiEr) AT 80a%

AT CH BT 60n%
RILEHMAST B EEEAD L 500%
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KR B L ¥R

412 HEFRHBRLEN

B 42 iR A RERHBERFEARASTRALN FEOFRENEER, 5

ROt A0,
EL &0 97 45 4 &«

4-5%: BREE (490mm), HEHK (20mm) HHE AMBEER Gomm). &

& (4-5) A[iTEH, K=0.66W/m’-C;

HE: RIEE_EHRBE, AFHE&. R (EXE) H 1.5x1.0m. R =
BHITE. TFEHIMEEEKN 90m. HBELMTEY, K=3.49W/m>TC;
M7 BESEAR#IT. RY (BEX&E) A 1.2x2.0m. MEFEKFT, &F

BESMBRLKA(0m. HBE UEAES, K=4.65Wm>C;

BI: B 30mm MR AR (EAZD, FEHE 30mm FRFZFRD 50mm BB E
KE, BAERE 20mm MHE M. ml (4-5) &FHHH, K=0.54W/m’C:
HE: RBHE, TERE 100mm f4RFRE, PEEZE 30mm KB,

B L RIS 10mm BMREE, MR H K=0.39W/m?C;
WRETEI KR YR
R E AN EEE (,=26TC:

X EBHIFBHRE v, =3.4m/s:

20m

() Ml aaELE o it HE

5m
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E
i
T
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Fig4-2 One-story house horizontal plan and sectional drawing
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ITELH

RIE 2% R W & B0 /RIRTW I R 45 E R B 6 7 n=1.00, It Bl n=0.30.
MEZ@SMENFGE, EEANOBEEAE (FH. LR TERRBREE.

BFE 44, EXFEHVPHRE v, =34mis T, BHERSROARNBER
L=2.52m*/m-h. B AN E LR E R 5%9=45m, Jbi— A F KGR R om.
BRARNBERVET:

V=nll+nll,=10x252x45+03x2.52x9=136.1 m’/h

BRBBEAR QL% T:
0, =0278p,c, (1, -1, ) =0.278x136.1x1.41x1x[ 18~ (~26) | =2347 W

(3 SIRRBAESE 0 13K
BT 15 7 S 1) T4 B8 1T B A 1T DA ARG B S 4 1T 2 A R TR
65n% (£ 4-7).

0, =NQ,,, =0.65x1x445=289 w
R R R GRE R EIC R
0 =0+0,+Q,=8386+2347+289=11022 W

A48 GHRRAEITEA

Table4-8 Room heat consumption computation

B BBRER | =N | HEE | EX
2 M 4 0 ¥ R | At |l
£ RE | AF =
® HZRE [i:E K ta e it
HoomE mHRTE m’ | w/m?.
C T T T
1 2 3 q 5 6 7 8
B Sh 1% 20x3-5%1.5%1-1.2x2 50.1 0.66
Bl - 20x3-1,5%] 58.5 0.66
¥ S g §x3-1.5x1 13.5 0.66
SEIN:) 5%3 15 0.66
B & 5%1.5x%1 7.5 3.49 18 ~26 44
i Jboh 1.5%] 1.5 3.49
AN | 1.2x2 2.4 4.65
B 19.02x4.02 76.5 0.54
i @& 2x2%19.02+2x2x4.02 92.2 0.39
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h4-8 BRALRE A (A

Table4-8 Room heat consumption computation(continues table)

BE | #F ¥ oA B # IC HiFd | wR2 | ARE | BEE
B ER # | A BIEE | MK | MER  BHED | AEZD | HEBE
Fg | # (A | M HE#E | BE ® B b
a | @ | X | X | IF Xt Xy g Xg 24 [} 24 o
W % %% % W % W W W w
9 10 11 12 13 14 .15 16 17 18 19
1 1454 | -3 70 1018 1018
1 1699 0 100 1699 1699
1 392 0 95 373 373
1 436 -5 a5 414 414
1 1s2 | -5 0 70 806 ¢ 806 2347
i 230 -3 100 230 230
1 635 0 70 445 4435 289
1 1818 0 100 1818 1818
1 1583 0 100 1583 1583
8386 8386 2347 289 11022

4.2 KPRREEHRRZEIT

Hal, #EMRIMEAELSTHAMHERKTES, KHERBAFSTEX
AFRAMBERFTEARH, EARERBREZARERER, €T KHH
. PRAKAFBHAENR, HRME WHPEEE, Z2RNBJFL. £0
MEMFEHAX, PRASHEHURER, HELFRELRERABESERH.
BBERBER, AUSBEERESREKAZHHANAREREK. FUELESRR
AEHHBX W UKTARRY, CAZTHENRANAX AEHEA: RELHYH
EHRBNEFEAUERE, REEOA, —BTE 0.98Mpa, T #pP LA, ik
. WK Dd, ZETEATREER. RANMEHE %, BEREHOEER
iz, X FHUBREANBNKERNERS. FUARKEBR R TMOTE D,
BMARAEHREARNTERME,

A2 1 EAFEBNAE

ARRAPEBBNEHEX, AEMETHHESBRK, BXFSENRA
BMRE, FARZBRAHF AR LEREGLETME . BTLLA S 5T FE R M
Mgk, BRIMEAETPEEREIARIFBELE. CHBIEER LTS
Mgk, BINMALPELABBIARTEBEL. EHBUEEIZN TS
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Rk, KFAGERBRERENERRBEEAET THENBANBEHYIT N4t
i, ARNAEEKREATES.

ERET, EBHAZEAHFHEEAN-9C, EARBEEEERXH 18C.
MELEBEAE&GHE, RNEINAEFPEANEPEHITE, TUBHEZIA
FHEBEN-ICH, ZFEFEMERARAN 7870W. B PHE. HKBRIE.
HEREF FHELES, BELLAFERRRMEAEAETELELBOE
WA EL N 58%, EHMUEBLHN 350Wm. AT EZREB L ETHRAESHER, 3F
FH_kB#, FULERARE. EXBEROP, EdHENSHeXES
HMBEHRN S%REL, AEBNBINEIETEEABHARNERDEALN
300W/m’.

HEEf AN, AT EHZTETAENERS TR

Fo_ Q@ __ T80 .o
7, 0.85%350

A F—HEHABHR, m’
O—HEBHARIAFHALRTHEELEAR, W,
ny —ZRBHHERBHRE,
w—EHMBHERYDE, W,
TROPERAENS A, MM 3.28mY4, HH20MBE, EHNEHRKN.
HBEH 058, KK 1800mm.

422 EARBBERSR

CH T — w1~

Booo o0

(c) (d)
B 43 EHEHERF X
Fip4-3 Heat collector connection way
(a) £&ABH3% (b) £HEFHK
(c) BHRBAFR  (d) FHRBFIHHK
KRB KHBERKRSE S, EAERMNEZRLBEXBHHEL ~. HE
EFERERGMET AL, RERPBEBRLAEX, WSRO BHR, £k
ARMNEUMRRNER, AINCESREENENERADLEH REFN DB ELH
M. FHMEETXME 4-3 iR, BRE B, FBBAR RN,
PEHFEHAPERE, BRI ESTENERUERMEK, THRE M. I
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BERS/D, RERE, YHBEIE, HAAEFE. REAGKTEERE, FREX

4 28 A RO, |
S BERNRREN A0, AR EXERIERN BRI KER. E

Reh, MASABBEZEEELEMEFRLE, K5EHNBRERMERH
EREHIE.

423 EHRB[/ATH

WEFRET, —RESTEARRBERMEEREDEIRRIH, W
DLIRARE B (B 4-4), A BREa AR RAT, T DURT S R 4 R R 1 B

B 4-4 MELMFER

Fig4-4 Steel frame structure schematic drawing
WERMBE, WARETHRES. ERNEEAREEABRNERAERTE.
FEEMH, REALNSHMAER. SUFBEAHAE, WRLmaGRE 10° ;. &
DEFEFERANE, MEYHEEMI0° . SHFER—FE, ERTH 40X40 HNR
#: SHAEHE, WTH X5 AREE. IPEXRMER, 2ICERNE,
Amesn, ENBEE. S5HZEMER, —BRELSE 400 EHHBRK, £
FRGSH dRRAS=2H (S hAHEABRZHMESR, HYEABHEE) P

MTHEMR, WURERMAERENRBERSOE, WARTRT. RN
M1, XE-—BHEEXAMIE, FERBABETHRMNEE, BREHKBHLRLY
DREBENMAMBESENTURES, SERYEEL . F A B AR A4
BUABAARFHITHEEHE, SR ESHNRERTITE.

ARG D, RABRMNTHEAH 40X40 HEEE, ERBEINTEIEA DR
AMWESHEENMMAR - EHMAE (B4 5%), KEBEELERER LIFHRLE N
W, WHHBEEE. BREMHLILLE 45045, ZRERBLENTRHMENGES
MR FE, BERAERBIEMM AT A 50° .

424 REBITHANERE
HLKIAHREARZEITARE =M, BIARFEAAL. EHRAFEAMER

oif 260 41 1A 2
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B 45 ARWHEABKESL
Figd-5 Nature cycling hot water system

HARBHARBKRLE (B 4-5 Fim) MIKERTRAES, BAKEEASR
g maA, B HREREZKE, BRARHKEPHAK, SHBMARE
(CKBIERBERN) XERP, ZRATAKRKNEREAFY, ~KERED,
HAXATESR (ZTREAEFR), BHREEE, —BUEM THRKGEBEMER,
BRASHENABT A, EHE 0m* LT,

ERBRBAENRAKRSE (0E 4-6 fiz) BAEKRERTEEERE TR
HIFFIFAKHE, AKBKEPHAKTRE, SRINARSE KRB FERE)
REHF. ZRANBAE: KBEEERE ARENELEET, RETRREE,
MRHERL. BFKREAENFR, SAR. BHBKEXR, FEEHRER
FREH TET, ERERET, RBUE, FRASTHARRE. Bk, %K
g E R T kb,

ST LL *
LR e
A [t L H
it B & FTER EHE H
I —p R
T &
7 | o
ol

B 4-6 Z B iR X KR %
Fig4-6 Fixed time forcing hot water system
ERMEIBEARXMKRE (WHE 4-7 Fix) BRTKRBTEHN, R
A AR KERZET.  BPRIEXARFEL, JHAKMBEHNREES —EHHE
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KEHE MF R L FErit %

B, AEELEESHELEEBN, EHENKE, BKEFHKREAERES
mE: SAAMHEHBERT —EHEN, BERLBESESENN EXEE
BT, —HEBIHMBEARHKONMKBERERNKE, Y_FRZEXIEK
N, FREAR: SBEETS —@EEN, KEHEETH.

| | @EE? KT
¥
f | T AH @WD] A
- ;
tEg  EHER it X
O G B
A

B 4-7 gEBARXBKRES
Fig4-7 Forcing hot water system of fixed temperature
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Fig4-8 Forced circulation heat transfer system schematic drawing



THRIA

T—-ABEEKL TC—B#EMR
ZRAGXHAERBBOBREF X (DB 1-8F ), BMEHKENBBERTEN
H-BEEREERFAN—NPIERARN, BHREERET > —HEH 6~25~30mm
EHEERFEETHTRELE. AXRBHASANKEEZREY 500kg, FHREE
(50mm) ,AZ—EEN. FECEZETHBRAFRIR—KHBH, EL£FE
Tt AR KRGS, BHAER, ATHRGIFEHEBTEEHABLRER (4
TR HEARENTHRRBEEER TR KPP ANBREILEE 10CEE
B, HHREFERBY: LYWABEABETPEAEEER ThRAZHKEH
KAEHEE 2CREN, BRESILEST. TERBBEFFRANRAET:
(1) ZHFACARBEF I NOERERR., BRER PN I REARKEEE
BRMBILIRED, —BEATHERNELLR S, FRE, AELmHEBX
HRT, BAEBEL, REEIE4EE, HNANBEFERRS, meRaa
AT Rt IE 3k 2 W IRAK T 5, FRARIE T KE B K T 4508 55 00 R 817 .
(2) ZHFAKBEEKR, BRBAGLEE, EAREINRAREGER “BAER ",
FE, HFRATREEHFN, BBEXRSAREAHEE, EANEYE.

4.3 HBERARRFE R

4.3.1 H# AR HLERYIEER

WX EEEPEAERABNGE, SEVHEARETEFEMEREENE
H11022w. BAER I PHbEARNE R IR KRIET, HERIAELKE
ITHHARNBABRYIALENIRBLERE, IRIZIERN, REBHNREN
His EHAELT 11022W,

IR EANBEARNAHLUREHNTRARLSSEN THE, 4
5% BWHP20, R AL HMARBERIEE L, 14 R A R22. VA S B4 16.6KW,
B ER 133KW, MAIES 34KW, BN TR 380V, BRBHEHE
B 5.9m*h, AEEFERRN 3.0m’ .

432 1B ARIGIHERET

BB AREXA U BB, 2FHF. SHNL, ATHWELNBEW, M8
PZEES VRAE (B 49 Fim). HILERE 45m, HEILERZ 0.4m, LMW
JE om. MM HABEREETRAHRZAIC0MRBIHEY, HIEARERII IS L
T RAECREFRLB I, AR RIS 5 B E T Lh &
AN ISW/m, HILHEHAREM TR A S BT 900 2k, HITH 8.
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B4-9 A ETER
Fig4-9 Drill hole arrangement schematic drawing

EXRGTERERABTALPETERO T, MELHEEHELK 2.5 K
FESIN B RN EFEANEN REHARS S KSETERIE 4-10 Fir),
BEEARERNT], XREENHREMRASZERANNZEE.

T R E A R T A R A, S R AR B (R SR R S KR R B
WHMELRS, WELEWKA L 2. —HFEWIEREEME RKEHESE. TR,
A—HETUEREME KSR ABEREHEK,

ATHRZERFHEGEE, £FEITH U RERBBRRASTWBEFREEX
R B 5 ¥

LRE gy ok 2885 R AR
o

T

B 4-10 A 4638 i 0 B 48 50 = 34
Fig4-10 Circulated route of the system heat interchanger
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TREH

4.4 RERARIER

4.4.1 BAGETE MRS

(1) REHEA
N TFHARERYE, REMS H=HHetHy
At H—REBEEBS, Pu
Hd—?\%)ﬁﬁﬁﬁﬂjﬁ. Pa:
Ho— &[5, P
AMGEEAESEMEHANMBTREESZ A DNI2, REBMHFW R T HER 1.0m/s,
FEMAM FRAMAREN 0.803L/s. B CH[411P806 TLE & F) AR+ HE W
#HE. EHREN 0.803L/s, FEH 1.0m/s HERT, AL EKIEREL N 700Pa/m.
BAFBHERAKR 30K, 0.

H, =30x700=21000 Pa

T Hgr GBI H~H=21000Pa.
By & HE 2% 1500Pa/4, FTLEL Hy=1500X8=12000Pa.
W) ARG BH A4
=21000+21000+12000=53000 Pa

(2) R4HmR

: ZEWE Y 0.803L/s, BD 2.89m’/h.

(3) BHEERER
R A-13 9, FEENRABRTRE 12 NHEL:
##E H=1.2X5.3=6.4mH,0:
ME 0=1.2X2.89=3.47Tm°h.
WEHFE LENLIRKE, FIEKRES%: KQR40-100A
Hik: 3.9m*h 7 #: 10.6mH,0
3% . 2900r/min AL F: 0.37KW

442 BipipARMATRRNESR

(1) REMD
AP RS, REM A H=HrtHe+Hy
Kb H—REBHHEBE A, P
Hi— AR EHHE N, Py
Hy— @ &M 1, Pao
M FHE S XBREAES 0.4m’/h(0.1110/s), 0 F RS A S K B 900m.
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HIR AT BEl L it X

T LAk [(41)P806 pUR I AR F] I SLRIF A7 AL BN 0.111L/s, VI 0.35m/s
ST, A KR BRZY A 120Pa/m. TN 38K i SRR 0 SK 2% 110m ({4
Sh RO B R RUK A B, T LUE A S BRIy BB 1 O 13200Pa, T 8 A SCRf T
B2 i B R R FRER A
H, =529 206 pa
64
X F Hgr ¥ ALHL He=40000Pa;
% % B F71 A H,a=45000Pa.
W R LK LSRN A
H=206+40000+45000=85206 Pa
(2) BHEME
R4 % 8% 0.889L/s, B 3.2m’/h.
(3) M R EHE
R 4-13 9, BTN S ARSI & 11 R
¥ H=1.2X8.52=10.22mH,0;
FE 0=1.2X3.2=3.84m*/h.
Mk A ErAKE, Ik KERSH: KQR40-100A
WE: 5.2m’/h 77} f: 13.5mH,0
B 2900r/min WHLThE: 0.55KW

4.43 MBS EARRNER

(1) REH T

#FANXESL, RZM A H=HHe+H,
A Hf'_%-%ﬁ;’w?gﬁgﬂjjv Pas

—REREMES, P
Hy— & &M 77, Pa-

HRAHR AR L EER D DN32, RAESKFTER 0825L7/s. WIE Lk
[41]1P&06 TUEE M KA EE W AR AR ERD 0.825L/s, HA 1.03m/s By %
N, SR EKERYA R 750Pa/im. BRAFITEHREKLA N 20 %, W

H,=20x750=15000 Pa

A F Hyy JEEUEL Hy=H=15000Pa.
% & B 1 A Ha=45000Pa.
WEZZSHMA R
. H=15000+15000+45000=75000 Pa
(2) R&TE |
AW E N 0.825L/s, B 2.97m’/h.
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(3) PHH R ILFF
W A-13 T, PR EIAE A 9 FEERE 10 MK L -
B H=1.2X7.5=9mH,0:
FitE 0=1.2X2.97=3.56m’/h.
Wik L\ T ARKE, EKREREYS H: KQR40-1004

HE: 3.9m'/h ¥ . 10.6mH,0
L. 2900r/min LTI %, 0.37KW

4.5 R EEILE

FINM RSN A R 0, B, B % (Wl 4110, #EAKER 5 AR K
MAWEAKFM. RESRHEERE, WCRYRBAD, RGBREWE S 8N
AR E I E T, B B TR

-

e

i 2 I 2 Wl B
—

of. ol I 2 LR

B 4-11 AMAEFMER X
Fig4-11 Air helix tube pattern
HHZTRVYENXEANRLURE TR AT RAE R0 0] 3 LR
g, BMER—&, Kt 48, RRABRNERE TR,
BAKBRERAAYAER, SLARS. FP-7.5; MA: ¥ 750m'/h, T3
600m’/h, 3% 500m’/hs Ve B HUE (LA BB E TW 27°C. BRI 195C,
WAKBE TCEMT, MK 1200W, PIE 3982W, LI 3575W: fUhE. {4HE
R DS HTFREE 21°C., HKEEZ 60CHMHF, &4 6100W, P E 7620w,
Lo 1220w, WAL A LR, SOW.
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HAMEARBONARR, HARS. FP-3.5; ME: &E 370m’h, i
300m’/h, {&3K 250m°/h: A& A EHABRETR 27C. BHKEAEK 19.5C.
BKERE TCE&MET, #HiE 2050w, dE 1900W, R 1610w, {t#8&. {fEHE
HHE THSHTRERE 21C. HARE 60CK£ AT, FE 3020w, F# 2510W,
% 1800W; HibliAIhE: 30W,

4.6 REiiTRIt

EXRTHES, KHEGMERARATHRAENETRAWNE 4-12 T,

HEXRRETH, KAGERE 18 KBEMNREL Y REE, HEAFTR
FHRMRERE, BLRABEJBTRIFURFIRAMAAE LT T, KHER
N ABEARBEERH, ETAHEEABNERRAFLERERL, 31X
BAL il S B8 P O PR R I L B S K B P RO K B R L0, BT 12 T4 1217,
—HRETEE 2CHBEAR 12 FIEETT.

S
e

T R e e — |
| s 5 ;o .

Yy, Yo
P R A S :

R J

B 4-12 AL EATRER
Figd4-12 Air-condition system working principle

1-6 W11, TRAE; SAFR;, S-124HK; DBAMRET; 4HABKE;

15 b A5, 163RAREF; 1THRAMAKM; 18 KFAEERS, 19 BAKHA

ML YR A TR BLAL IE AT R R DR 5 H 8 7 3
AFMRT A, KR 4N 6 XM, SHMBNUE 15 SHEAR 16 WAL
MAHE, BAEHOKE SR ESBHE, BERA RS, AT b RIAE
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TRELH

hE i, RMEAFENAMNBIHER 10, 11 BEThBAMBRAEPRBEELE
BMBNRERRE, YEEFERTICHMEARAFNANFEER 10, 11 FHEFT.
BAREINETHRERLENINETHEERES, YENRERKT IBCHE
KR 9 FHET, BidRIAY BHERABERIAEEA: SBERGT 22CTH, #
KR 9 MANAE 13 HFEET.

HEHEG TR, ®IT4Me T, AT 1. 2. 3. 5 kH, HEAENA
BB E R, RRBTHAESR, ARBTRHARARLSR, NMEMBBEARSH
FHAABREE, SARGKESELEMAE, ElHAHER, FHNKE
AHERRIE T LS, e HEERARERFEIRR 10, 11 BIE4T b R E H kLR
PN EREERES, YERREFT 26CH, REARNENMEAIE 10, 117
BIEAT, B MAPEE BEARREIE RN SEAERBMET 22°CH, HhiEH
A, FHREARINBESLET. #EF, AHEERBEXERNABRTE
R A 5 i BOK .

4.7 REBITHH

ZGEBRE, BRNMAB#TTHENR, EHZXRRELT T EMKZTR
F, YHRNEVE. EREETHE, RUISMAENAFREAT LN+ RE#
FRSGHERN R, £FXNRAT 60 A%E, EFLBKXT 30 AN, FHAEY
BTRTRMNETTERHE. RE\ESHEEMERHERE, Aol 4135
Ba-14 IamBGiEg g, aEFTUEN, REA4FRNEFNLAEREY
EHAFERTEOHEE, RHREFAR TR, K3 THHAGR T EH.
MERENESHBHERBTHTEB IS AL, FEHAERRE TN 38
EH.

WELREEAELETNEFEIN, AERHWNY, BEHFBEE, BEHK
HBEHARE. REAFULHEREERUBHRAOTLBE, BTYH 200 MHE,
AETHRATRE. WERAELT AL FRFZEFETE, EREFCHITE
Y, HEHSLHREFTREINEAREENAKT. BT %%, ERERE
MK mERSRS, HERSEEFASERMERNNEEEMN. W THE
R ET NN, SEHERELAFETH, BERASZHKEER
., MEZEMETHABEKBENEHORS. £FETH, BENZRETHR
WA KRN 2CAS, HKBECKAOCES: EFEBITH, BRENZME
TS AKRENIOCELA. HKEBER MCTLEL.

Ty, REANGARBERMNLETRMEM MG, MAERTHEN -
AEHRMEEEMNN- -T2 RREHARES, HiPmEZNMAREUEML. X
A E RN A O AR, MK, KARBEXNBRERPAER
BE, BAFENRBHNED, ARELEBEAENRAERARIH TN
A, UL REHRERRR®E (wik6.2): fEhmin ~MHKKMA, BTRAZE.
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KERA MR 4 1 B T

AERS. E AR, KAHEERBERERNBERELD, MENRREHRE
B 8L, HEBRRNAZRITHEEK, FUREHRRERM (TiE 2.9, #
RUHAGHDREER (WX 47), ZEEH TR, ESAREN S HEH A
ThE. REMT, HARXHBEANREREERGEITHR RN, 8H%H
RARTENREENHE, NTTSHRESMASREFHRTR. CESLER
HEFRT, REEAMURE SOCHHK 1 ML, WJHZ 8 THRPREFR
HARREK.

cop - S

S = N W A N~
= ' . R

BA4-13 RRAFHAHGHERK

Fig4-13 System heat coefficient of performance in winter

cop —— LR
5. e B MR

15 -

;

Q5

o o N e
- ; S:Ga:aa_---nmgmwgmwwwmm
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Bd-14 2% B E 450 MEEH

Figd-14 System refrigeration coefficient of performance in summer
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48 KB

FAELCAKTIRLE, #TTHFSHERRNWE, REBRAENTHE
HBRHETHEAFAEERZBNEH, AFEARNANDEUALEHRAZHK
B, BdEANBERAAANLRGHE, ERAATEPLAT AHAE. BEHREREN
KU BFFTAR=ZFNFNEGS, BETRENBERTHA. ETELERMNE
Rit, WREFTTETHH. BLFTEORITALE, HAFAEBERERARER
ZRHRRES BHBHENERETERKE.
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KA MR {8 S

ELE REHEREFLMN

5.1 R BAEEES 4

AEETFHILEYRAAHGBBERARATREZZETRERHEMNTRA
B, ¥hizaEF Ak FEAMNEREE, HPFEFREARTEELE. KSR
BREBESF. RBHRERME. AFHADE. XX TETH AR
BEARKASAARAER AT T Mtk
(1) REMHEREK

XEFEEHBIAT, TREAEMNHRALE. ER5ED, REXREEES
BAAHE, —RAHBEABEI RN AHBYR, —RHUEAREREA—TEHE
B RREANBTHEBRNGER. BHREREMNERAERE 1M EEORAERIER,
WA RS COPHER:

COP:éi (5-D
W

Ad: O—RSRFHRE, W,
W—RERER, W,

ZRGAEBEBARET, KAGEARKIENRTAARBENNSY, JEZRB
FEIERRTHARNERE, JEMMEER 46C, HHMEARBABHBEER
5CH, HBEMNAEBHEERE COP~9, BIHFE LW KB, BB ™4 9w
K#E., ST M ERRLEBRFZATEREEARN, BAELGFRETES, KR
AEANERBEY, AEBAFRER X, ANUEHAERFPHILHE. T
AE. TRPAMEEREX,

WaRE
{ 1, =35

10}

R: 1, =407
A F 1, =457
S ____’__,,.-—««f””'su=sot

4F __._-——-""/_“___,_._-——" 1, =557

f fn =60

i 12 16w
AR S
B5-1 RRMRIATRECOP ERRALRA, ARBANXERE

Fig5-1 Under actual heating operating mode system COP and heat pump vaporization

temperature,condensing temperature relational graph

B 5-16H T T MM R22 B br b8 T Fosdbdi gk, & E H B /RiE
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RABABTF M

K HBEERENBREESTRIA TR COPHXE, EHH TR,
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Table5-1 Four kind of plan economic efficiency contrast

= W HF R
Pl < BB+ i B b+ HLE 4P+ EUES o e
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EEMER/ITL | 032 0.8
R E/KWh | 2420 2150 35450 6830
BFE®R/I T 0.3 0.3
CRew/ T 076 1.23 2.13 0.41
CRERES T |2 2.3 1.8 4.5

GO 1 e U, &2 180 K, EE 35 A 244 400 ST/, WA 0.6 T KWh
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