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t. 0.1 jgt!:!t!!.ii~Mil¥MCI~i3ttt, niilit~i&. ~~Jtt;tf(;it 

~,~m*~,~~mm.~~I~••·~~*m~. 
1.0.2 *mm:mm-rrJ . .t.ti-±f*, :It!ffl.K , :!t!!. ~Vj(jg~llffi.~mt. 

~*~•~~•m~*••~~•*•·*m•~ffi••*~* 
~ftmM,~00~~-~M•l.K~*•I•~•tt,&I& 
~i&. 

1. o. 3 :!t!!. ll•*~•IN~it, •I&~i&~m***~,mm;?i~, 

i'l61i!i *it IE ~UJi!ff :fl *t'F11E~~l~ . 
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2. 0.1 i!BIH~*~~ ground-source heat pump system 

~~±~,•r*~•~*~~~~-. w*~~*mm, 

••~~·~•.~••~~•md~~-~~~•.•~•• 
~~-~-~rt;~~~.•mA*~-%~·~~·~~*~ 
~-•r*•~~*~•~•~*·~~*~•. 
2. O. 2 *~~*VUll water-source heat pump unit 

i;J.Jj(Wt~:bn~1*1f!J ~J1<.~fU!l1.Jf~f&U.~~m: ~~*· A 1lt~Jj(/ 
*~~- 7Jc/~S\.~*~~rt;. 
2. 0. 3 ·~~3'.l:•*• geothermal exchange system 

~aJR•~tm:8f»I:ba i;J.~Jm~~3t~~~ . 
2. 0. 4 ttfl!i!B~~Wtm shallow geothermal resources 

m•~~~~±~-•r*~•~*~~~~~~. 
2. 0. S f~•fl'-.&t heat-transfer fluid 

·~~**•~.~u·~~~*±~-•rJJ<.~it!!.~71<.~ 
fi~3'.Ef1c~-#~~ . -~~*~~:bn~7*1f!J~*m~. 
2. O. 6 lm~'lf·~~~ ground heat exchanger system 

W•ft~~u~H~*~•~'lf-~H~*±~*fi~x• 

~·-~~•~•.x~±~~~•*•· 
2. 0. 7 .tt!!.:J!tr••H ground heat exchanger 

~W•fl'-~~*±~•~m~. w~r•r~~~Mffttm 
~d~•~H,X~±~~3'.Ef1cH.*m~~:Jj·~rt;~~.* 

~*~·~~-~ff~~HilB~~fJc~ff. 
2. O. 8 *~•:Jj'i'f}c~ff horiwntal ground heat exchanger 

-~~~~~~*~~~~~·~~f1c~ff.X~J1<.~±­
~3'.E•H-. 
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2. 0. 9 '!£1r:lt!!.:f:l~·~:ff vertical ground heat exchanger 

t~H~'ilf ~:l:II:tE'!£1iJti:JL~ ~:lt!!.ii1f.~ff, X~~1I±Jt 

~x~ffo 
2. 0. 10 :lt!!."'f Jj(·~~~ groundwater system 

~:lt!!."'f**fi~~·~·~~x~*m·*~H~•"F*~ 
~lU!t*'1faJ~:lt!!.r7JC~~~~. 
2. 0.11 1U~:lt!!.r 7Jc•~ *~ direct closed-loop groundwater 

system 

~~*~•ili~:it!!.r*·~~~E~~~~*m~*mm~ 
x~5~~:lt!!.r~-**m~:lt!!."F*~~~~. 
2. o. 12 fa] fJOtk r Jj( • ~ *-~ indirect closed-loop groundwater 

system 

~~*~•ili~•r*~~~•••~~-g~oo:lt!!.r~­
**~~:lt!!."FJJc•~*~· 
2. O. 13 :lt!!.*7.Jc•~-*m surface water system 

~-·**BM~-~:lt!!.AM~M*~·~~H~:lt!!.•*a 
~~~*'1ffiit:lt!!.**·~~~. 
2. O. 14 ff it:lt!!.*7Jc•~*t1f. open-loop surface water system 

~•*~~J.t*~~~T.~~~H~m~*~~*mm~ 
wtt~ ra:i•M-HizHr~3t~~~~. 
2. 0.15 ffiJ:t:lt!!.~*~~*-t1E closed-loop surface water system 

~!fffi ~-~li'ir~ ,lffl4i'JE ~11t71J1J~te{AJl-1f-}E1*J.t ~ 
:lt!!.~*~~.~~ft~~ii·~~~~~:lt!!.***fi~~·~ 
~UJL 

2. O. 16 J.f!MJ!if circuit header 

~~~*~J.f~~~~~.~#ffl*~~*#~J.f~~­

ifH~o 

2. 0.17 **m aquifer 

~*~11!l*'1~±m. 
2. 0.18 :Jf~~MJ well structure 
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~~~Rtt~~OOtt*~#B<J~•.~M~RM~.#M 

•. :tlMW.m~•.W*d~~~*M#mB<Jm••· 
2. 0. 19 1J!J;k# production well 

m.:rM.Mir--a-7.K~.Plf(J.KIW#. 

2. O. 20 @]fl# injection well 

m rrRJ-tok~?ta: IID*B<J#. 
2. 0. 21 ~~# heat source well 

m.:rM.Mir**~~**~~**fil~tttm%B<J#,~M* 
#*'11mi'I# 1¥J~$. 
2. 0. 22 11iJ;j(-jJ\@ pumping test 

-#1£#9=1:/H'fiitatttt:Jlllllk:il!!r7k, #i~liJkf.ft~1tB<J:tl 

~. §1¥J~Tm*7k~M7ktt.#~llk7kX:il!!~~·· 
2. 0. 23 !m?'liAHi injection test 

-#~#rti~~a:J.K.~#~*~-~*m.~tt•~*· 
e~*&~~*m~~*m•ntt.1t*•~*x••••1W 
lit®. 
2. 0. 24 :!fi-±1* rock-soil body 

:e-~ ;tofk~mm ¥J.r B<J •1Ht.:, ~~l&:E- • ltJ;-1*1i • ± :11( ~. 

2. O. 25 :6-±~n(iiJB\IiA~ rock-soil thermal response test 

R:i1W~&~.%~§~:(£8~B<J~~R~fi-~~~IW 

~-~~·••~±•~~~tt•nHg±m~•~•~B<JiA 
Hi. 
2. 0. 26 g±f'ilf,~~~·11•• parameter of the rock-soil thermal 

properties 

~m~*~~~~T£~B<J.~~~~~ff~~~™~.g± 

IW~~~~~-. tf,~tt~~. 

2.0.27 ::5-±W~.lf~&~ initial average temperature of the 

rock-soil 
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2. 0. 28 7j!ljiJtfL vertical testing exchanger 

!(( Jffi?WJiit~>J(l!l1.Cl31Ht.l l't91JX1L:/J~, ~m-'F*±~~~mziit~ 

1'.!9~1lil!!ij!if~~~f$jg~~~:fLo 
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6 7*±~JJJt. 

3. 2. 2A ~ J& :f.f. if J& $l ~ * * tt a9 mm m ~mW- :a: 3000 -

sooom2 B>f, E:i1Hr:6±~uil!Jfillia\~; ~fillJ=IHliltiiiitR::kr~r 

5000m
2 at' m:i11:fi:6±~llllilfilliit~. 

1~m :6±•~miit•m~~~*c~•~·~iit~•«• 

fill~~~~AA~~~-~mfil.~~fil~~~iitfil~. 

3. 3 il!!1'1.l<:t~J~~tfeWJlt 

111 •r*•m•*••n•~ttm.m•••••••• 
~*•,*m~*m~•*·~I~-~~*~•m•#mfi 
WIS. 
3. 3. 2 s-r*~m*t1tmi•m-EJ.t.s-F1tl r'3~ = 

1 •r*~~; 

2 **~*tt'*~,~~&~~; 
3 *1l<.~1¥ra*tt*1l~)!tt; 

4 ;&r*G~/J~-~~~*h~Jt; 

s !If! r ** ili!&;tt?t 1fl , 
6 Mr**ml; 
1 •r1..k*U!Z}IJ~~it. 

113 •r*••••••fill~fi#x••~•.~•fill~m 
r?dr'3~= 

1 tJII#iit•; 
2 lfillliit•; 
3 ~Uilli#*ili!; 

4 ~~~*#*~•*~*~*m; 
s *iiit/JitJ~•; 
6 ~:l!*~tt~. 

3. 3. 4 ~:lifi.r*~i~~u~~~WJ•~*~~•m~**•~*Bt. 
fill*ffllilttt**~*x•mtlbftHL7'C~Jrt~Ml1t::bU~f!Jm. ,all;jf: 
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MWJ.illm *-Xil!t!9t~ ~A~ uHr %iJJ:o 

3. 4 i!!**fl~!U!CWJ• 

1~1 ••*·~----~•R*ft,~MI~-~-·* 
aumJ..k:>o~i:JL:iltrr WJ~ o 

3. 4. 2 :t&Ut!O~~-t!tib~fil-El.fflr?tl pg~: 

8 

t ••*7..kmtt~ - *Wffl~-~~ - W~~~*~; 
2 ~~~~~~·**~-*~~~~~; 
3 :J&•Jj(VfLJ!l!lfAt:l:f;fJ~j£~; 

4 :J&•7Jo..k~&~f;b~5Nt; 

5 :J&•Jj(flJfDJJi!:f;t ; 
6 ••*~#llllfil7..ka9~1r•,~&#!~ . 



4. 1 - J)i ml :IE 

4. 1.1 it!J.:li1J~~~Ufetitti311, J.i!l;t:lHiI@WJ~~:~!H"ffiiit!J.:li 

•~~*~~:Ml! ~PJnttlitt;£ ertt o 

4.1. 2 :ftH:l:_i'if~~*mtll[IB>f' F~tvl~R:fl!t!!.r'lf~lk~ 

$t!fm 0 

4.1. 3 it!J.tttf~~ff~~)i;,mt,5, £lltEJIWlR~{gttf:l,f:~;t;~tf-

~--~~~-. #~*ffl 2~W*~~~~~mft~&. 

4. 2 itk±11f1f*tl:3-fttl.':1t~ 

~~1 !t!!.:1:_i'lflkW#J3\I~~RttW*.~1llIAflmA•Rm~ 

%U1:.~ r ~~t4HIL 
4. 2. 2 it!J.:t'l!W'lftf lk '1W14J3\I~il """f'.91J1i!i'.~: 

1 •:llW@*ffl~~-~tt~.M-~.~A*B*·• 
79JllfijJ 1N1~ :~JV¥.4ifl'j bl'if{tf:, 1V¥:ffl~Z.?al/f (PESO~ PEIOO) 

~~rm-• (PB)' :;r-1I*m~-.z.~ (PVC) • 0 'if14~'ifl'j 

£lIJg ;ffi IPJ tf fl 0 

2 •:ll•~•m*~m~•H~m~~*~1i!i'.~.•tt~ 
0$.ffi}Jlk~ffl7i.Lt~1'Jt@ii:it~31t. _§_ •tt~-0$.ffiJJ)f:@;j\ 

T I. OMPa. !t!!.:f!E'lf>'~q£bl~J.JllJf1t<fl:~m:lij;J~ A ~~J;irn~m 0 

4. 2. 3 «t•fr~J3lli:J.7.K:1-ri m, -w.. nr :l2tfflr<fil l'JU~*Ef{)Jtfik 
ft~: 

1 ~±. ~t!fl.tt~~. !3Jtl!:l:_i'lf'iftt7t~~&J.ill; 
2 tie~~pj(g; 

3 ~:tff~f~~~tl:, *31:11f<~Jt::tfll!l.}J; 

4 £-T~~. ~lill!l~-. 
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~~4 ~~eyn5-~aJR.*MftmE1l•~m7*m.m~m 

(f]~~-~lf&~~Mm~~~~~~~o 

4. 2. s •nnm~*1JFoff9*Mft m~tt.~Jit~iitt:lHlf:IE1T*ill\. 

•3~stoB#~~m~.m~~~mm~MMWm~W#~ 

Jjjft!k·l1:. m~Jfij(f<J:t(~tt, ~~tt&Jt.:M••a<J~ufiij. 

4. 3 :lt!i11f~M~t1ti.G:i.t 

~11 M~WMM••RttMMM~§:l!l!fi~-~~~MrW 

~tfJ~~, fillt.&~&, Iiiili*7!Eitkr1f~FJf~i¥.J:l!l!fi~l'aJ~JI 
• JR~:iltili :i:~i,)t~(f<J$JI 1fl.Jt. 
4. 3. 2 it!!f!W•A••RitMJ1!fi~iF~~:D5.f,rj'tt•, ~1Jvit 

~m1MII1'J 1 iF. it•mJM~, :tt!!~M**~,g,~·:fit'.§:q;Jt,~, 
~mflffP~~. 

~13 M:l!l!WMAM••tJiil~£•~·--~·*•A:it• 
~·-~~*.Ett*~~~~~.ey*ffl~~-~~~~~q. 

Mf! fi~Mff :Jf ffl l'f<Jiffi1*% A. 
4. 3. 4 •:t1 If •MM lll.HlH~ ey f!l!J'IHtl!. ITiHiii ~, I flih ~~ :W: & 
12ilnlt:<F~ f!;I ~ iiJfJ }Ef! 'lf /fit 0 

4. 3. s Jt!i:l!l!fifk-mMNttit•E:.mts~~~iYl~:E-±f*&@IJJU'l 

•~tt~~·*ffl~ffl~#*fi.~H·~··~•tfJiitt~ey 
rti:*-:~!lHi~Jft~ B l'f<J:/Jl!:lll:trit•. 
4. 3. SA ~:i1!!.f!1Vl!!~····i¥.JJiiZJ'lfi!iftOO~:tf sooom2 ~~ 

_t, -~MftT :E-±~Ufii1Milt~ff9Jjjf § , E1l;ftJJ'll:E-±•n(iiJJiiliJtHi~ 

*-*1-T±!f!.:f;ll!'f••ifrf<J~it, H1I~itr111~*; 

1 .l:*:IEBMfEiJ. ±11!.:l!l!W•••te i:I:ll~IB.lf'.§:Af;-'f33"C; 
2 ~*:1E1TM1'aJ, ~•Jw m7*1f!J ~•:1m ••:m•lt! i:r :Ai1f£ 

ii.ft'.§:~ -T 4 °C • 

~16 ±!l!.~W•Mifi&:ttttW~.~---~JiiZ~m~±!l!.:l!l!fi 
•MM-KN~o 
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4. 3. 7 7.k~MJ!W•~ff PJ"/Fii:llt~o Rt...t~J!'lfJJitmfilI:(f 1* 
±M~r o. 4m, llie:ll!!OO/F1VJvr o. Bm. 

~~s ~-:ll!!J:mW•~ffJ:mW•~~*rWm,MRR~/F~ 
11\T O. llm, MJLIBJHl~J~~Jt•~m~. fa]Bf!'.§'.11 3~6ma 7.k 
•~••~~~~~•±m~ro.~.ll~:ll!!rm/Fli~T 
1. 5mo 
4.3.9 •~••~B•P3mt1*J.ill*~~ottmt~. 7.k~aB!•1f 
~Jt'.§'.1'1 o. 0020 

4. 3.10 M:t!'lfff'JmWI~J.ilZ5HJrJ5J~, fi!JJ.ka~_.WllHi•· 1l 
E~W~Ia~~~-@7.k~Jm•W~•~:J&:f:IEWa~~lr~ 
~. ~' @7.kff'BMf~•iWfaJJU!~filI1J\T o. 6mo 

4. 3.11 it!!.fl'lf•~ff1'~lli.IJ.ilZ~it!7.k#bl~5'Hl~J.kWJl!!;. :tf 
E$ifrtJL!}f ~ ~tJL@1'J ~,C.,W:Ia 
4. 3. 12 :J&f!I!W•~*~J.ilZW: 13 ;JJ.JE~blffitiU!l!f¥tJto wa~~ 
-~il!!.IK, filIW:IW•*~~lto 
4. 3. 13 !t!!.:l:ll!'lf~~¥~J.ilZ*-ilMll!.~tiffil:1!fUJ:IEl~*4~:1i, lfil~ 

*l~~~*f,{:lf''.§'.M.rfilifL5'~9.,l{;~ft~~:'S-±~~~~~f{o 

4. 3.14 MJ:lll.W•~¥~W:i.tlt-ffilI:fRM~~zJfl!Wf~~:fl-ml:tm7J< 

f.l 1'¥t£urff 7.k f.I 1t~ 0 

4. 3.15 M:t:mW•~¥tff.1r*ffl1£intitW:tt. 

4. 3. 16 M:t:m1f•~¥ ~~ita>t Ell~ Jit:l&:t:m if •~ff 89 :;!J.ff ~~ 
JJ, ~~irt~P3¥~lli:hlti!iiM11W•~h~!~~ffft~het, Ellii 
~~·~H~it!!.J!W•~H~m~~~¥~**· 
4. 3.17 M:t:mW•~*tft.liW:~&{lfi~*~· {lfi~mt:l:'.§'.1.Jif1:: 

mt:I:~ 2 ffi 0 

4. 4 itUltf~~ ~~1iflI 

4. 4.1 :ll!!fl'lf•~*~~IfrJfilIJl.~11W18)~89.IliWJ~~;sJ., 

~ttx#~~IOO~.#~~~Im~-tttt. 

4. 4. 2 :ll!!t,ll!W•~~tff.~IfiJElZTffn:f:IE'lfJ:m:i&~B:.ffJl!!r'll~, 
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~~-~~~·~~•lk.~~~mw.#@afi:lt!!MM~.~~ 

f&iiif~:ftt, ~·· f-~jtf!OO. 
4. 4. 3 jtf!f,i'jf~~¥.tff»iI:ttWrr. @F:mtsB!E#1tt:!lHfM* 
f?IfF. 
4. 4. 4 1filt:i!ttmz:t1il rjLlim/E = 

1 ~jtf!~~mz*m~~~~~~*·~z~~ilt:i!~m~ 
ff mi~J£fi;f~~ ((f,ijtf!~ Z~~7j(ifi!Ifift*J;.N.W» CJJlOl 
~~~];~):£; 

2 ~K:lt!!:l!l!W•~-~um~~**·~~m/E~~UID 
~~~~#.~ft*m•~·-~~~; 

3 ~·jtf!~••m•umw~mM*~mzn•~•A~R 
~~~•••~•~w*.mM~~umw~~*a~•.mz 
lk.BtWi-t. 
~~s *1f:it!!:l!l!W•m•~~8.~M••mz~•~~~fW 
~~&~~~.J.K1¥-•~w•~·~~~.m~~E~~~•m 
m~~.~~~@~~~,m~~~~.~~~m~M.~m* 
Jlil ml JE nf Pil 0 

4. 4. 6 J.K.+i'IB:l!l!W•~•@±1u~.tm~11\, t~ti, !$J?J, ii~m 
~~~lk±~. @l-ffi~MWJJlZ~?J, @l~Mm~~ilt~~~ 

W, ii~:f-!Jtfili9J~.i1L 

4. 4. 1 ~K:!t!!:ij_W•~· u %"lf~~JJlZ:f£~fL~%-_§_fL~ml1t 
g~Q*fi·~~RR-~$~a#~aR~,~~·~-~R 

m*"·M~f?~~·-~w~~~.UIDW~~%•*·* 
~*~*~~UIDW~~1'f~f~H~~. 
4. 4. s ~1£jt!!~if-~:ff u %ff:t(~.JG$J§f, m.ll~P7tUl@l:9l 
i-HL. ~tt1'ff*llMEi 40m ~, ii~ @Iijj;JillT£~ SD11tn:1&~fL~ 
ffiM7f:$FPJltfi. 
~~9 ~1l•:tmWM~n••@«M~*ffl~R±~•~<a 
*~)~m~•~~m~~~fl. ~~~••m•~~~~~~ 
-~~±~~"·~*ffl*~£-~•@•. 
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4. 4.10 :lt!!:f;f~-~:ff.1<~fiJJaJ0illlxt'lflil1HffiP~o 

4. 4.11 ~~;r~jf.Jtiffi'tltfl!<f 0°Cllf' /F1il1tfi:it!!.i!1r~~ffli9 

~I. 

~5 ~~-~~~~~~~~~~ 

4. s. 1 :lf!!:f;fW~~~~1<~:I:ift rft, illlilf:rrJm.%••, # illltl! 
~~•m&.••~3~~-frr~•~= 

1 'lf~' ~ftj:~f,t~~*-frm1~:5\11f:frf-fl~•~; 
2 ~R,*~~-~~·~~M.:lt!!i!W~•a •• ~& 

-K:Jt~illl~it~it~~; 

3 IElJA1St&Jl:DCttilll~it~it~>}(; 

4 JJ<ffi i.1\ •EiI-frm ; 
s ~~~~-illl~~.HEiI~~~tt~*; 
6 !W~Jfl1~1?1J~~Jt'8f-f·l't&r&ll£\Iffitiiit¥*; 

1 W~JJ<~•&*lli7l<m£~~~-fr~tt~* · 
4. s. 2 JJ<&iat•BY:~-fr r.J~•J£ = 

1 iA•&JJ: ~I fFffiJJ;j\f~f 1. OMPa Bf, £\Ijgift: 
Jli)J~ 1. 5 ffi, ft/F@;J\f 0. 6MPa; ~IfFJliJJ::kr 1. OMPa 

at, fili.jgI fFlliJJ:tJU 0. 5MPa. 

2 *&1A•zv!11: 
t)~~-~--~BBA~RR,ffil•M-~JJ<llii.1\ 

%!. tE:bt~ffiJJr, 8ffi3IY. 15min, 8fffi§ ffi.JJ 
~~EiI*T-3%,ftxW!:M~~;~~*MJi:i,tE:~ 

ffi:t*;5rfinAtt'ifL, 7t~i'l*Z.ffl~ffi. lho 11<.5¥-1& 
~~-~ff~A~~~.£\I~--~*ffiA•.ti: 
1A•ffhr, ~ff.¥.~ 15min, ~Jlifti ff)J ~/Ffi\I 
::kr 3%. nxffi!tm~~. 

2)~H~7l<~-~~~~H~~~~~~~7t~fil, 

IEl•~illl*fim=~JJ<ffiJt• . ti:btMffJJT,8 
ffi31~ 30min, 8ffi.fiffi.JJ~/Filll::kr 3%, ft~W!: 
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-~~. 
3)~~~~~mm*~*~~~~~~, @~Hlim* 

rr~ll:::?'XJJ(ffiilt~o :tEiJt•ffJJ~' ~ffi~j> 2h, 

£i::JG7l!t~m!~o 

4)~~---~-~-~-%··~*~·-~&00 
~%~fil.m*H*~~*&~~o~~~lliJJr, 
~II3IY i2h, ~ffifillfJJl*~m:kr- 3% 0 

3 *lli~R~*ffl~~---~lli.~ffiMfi~~~~­
~-!J~:it' :;rq~;ff~tl; ~q~~ k\.lliiJt~i"t~J.l<JliiA~ D 

4. s. 3 OO:f:Jtt1:Wa9~Hifil-!§~~l~tft!!.~1tf~~3~tv-:itHr o 
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5.1 - !Bi:~~ 

5.1.1 li!"F*tl~~-&~•7J<x!tk•IJJ](:iffJl!ll.l!fiiitito ~ 

~*~~-~~n~.•~~~*·~~•s~•T'*~$~* 
~~-**~.#~~~-T'*~~~~--&~•o~·-A 
~fi~.&~~*·,~~•&•*•i!fi~M~~o 
s. 1. 2 :!:tlff 1)(Ettrt~~ili7Jc:i:J3llti1SJEJlf!m~*~~ii*JJJktA:i:!!X 
~1A:fi89~31(0 

5.1, 3 jffff Jj(fjtJj(~' @]*~~f~!ff!J.I51:'1ri!!J!i'io 

s. 2 ±t!CF*il~~-\G'.it 

s. 2. 1 ~m#i¥J~it it!{ftfilJi:ff 7Jc:t±tt!..&HY1~~ &l: o 

s. 2. 2 ~~#iiit£\Ir:fir~1-rl@*i-T>il (({~Jj('f#tt*~!m:» 
GB 50296 Ettr.tlHHfilJ:E, #£\I§W~?Ul*J~: 

1 ~~#M*•~lfil*t,JJcm~JJc&l:; 

2 ~m#~•-*~*~~~JJcmN; 
3 #'lrBclllk~:«~m. nti?l~~z~; 

4 #~~~,~~m~,~M~~~tt#:M~; 

s MJk~~~lfil~~~~*lkm~i 
6 #D.JiliUft~~~o 

S. 2. 3 ~lt#iiitE;J"J3lZ*Jf'(~!P:2: !=\.f.i.Al¥JttiM!L 

s. 2. 4 fl!11j(#!;J@Ji1#1rfiM§E:~~. 1tfBJmt~HI~~-~. M 
*~~@•~~~mz•~*~*•alknMo. 
s. 2. 5 ~lt#~§£\I~JE~~ili7j(fi~7t~@i1EttriW>J<. 

s. 2. 6 ~m#1ftEttriJt.m:EIIiilt7f:fl75•tm:lt!!.OO~:lt!!.fil. TAil## 
DEIIFMMffi,#l*J•~~~ffl~:lt!!.~7Jc~~-1¥J:M~. 
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5. 4. 5 t1$i1j(if l«Jia:it, :M!Ilk~®:J.l!l1'(f-&l' ~ff [N*f,jfi: « '.¥:5'~ 
~J)(tiit~f1D GB 50013 lk «ta1Jc1:!~7]('1Jil!IfHf[Ilk~®:~! 
~)) GB 50268 1'.19~t£. 

17 



6.1 - l4!t m ~ 
6.1. 1 Jt!!.•*•~~uJE~itnu, mzx-tit!!.**it!!.rl~**~~fi 
:X1"7J<.~:tjtttJ~uflij:ittfiW1J!i . 

6. i. 2 it!!.**•~*~~itn~mz:m11* oo m~, Jt!!;&7Jcf*Jt. 
oo~.:lt!!•**•·*m.71<.amre~~•~· 
6. 1. 3 :lt!!**•~tl~1t1•~:1:mr.llf .@.it!!.~~*~~:1i*-J!&.~ 
iit~UH~!::i: ttJWBf . 

6. 2 !1!!**~~~~\ii.t 

~21 *~~971<.A~~~-*D~~-@*D,#~Qr@ 

71<.o~• · •*a~~~~·~~••· 
~22 ~~~a7J<.M•*~'.§:~~-~m. •~~---~a<J 
••~~••m~.H1r*•~•;~•••;ffJ•mz~71<.1*m~ 
ff! jgJJ1Z , f~ . lfil 71<. 'If !.&?Bf ;ffJ :it. 
6. 2. 3 :!tt*71<.¥R:~.tlWfil$1-m:'t<~i£7J<.1*~$, :1t!!*7l<.a<JJ1ifiji 
7Jcf:ll~M~:CA:l'~•~m1J'r 1. Sm. •~:CA:'lf~.ll3l17Jc1* a<JD 
EEmztt:•~.tl'lf ttJ*ffim: ~ l*1. 
6. 2. 4 Jt!!*7J<-~*-.~Jt)lJ*fafHfA;~~Jrt:~.fir7f3A;, 7J<*~'.§: 

*ffl~tit:l:i'>tif . 
6. 2. s ~;&7.J<.-~Aif'i!f:fJ ~f~•1rafilL~~*~J.m:~ 4. 2 -:P­
a<J~.fil~ . 

~~6 ~it!!.-71<.1*~•*~' ~-71<.MMa<Jm~~-.fl#A 
1JiilliZA~~M. ~'.i:~~lf a<Jn~JJ; ~w7J<.:iilitt<JJYT~~~, 

S~AWii~A~~~.-~a<J~M . 
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6. 3 itk~7J<tl~~~~I 

6. 3.1 ••*••*tlEhiifilflillJ'l.*•**••*~!tJ~b~~f-l, 
~X#~~IOO~.*%~Ifil~~tt. 

6. 3. 2 :tm•J.K••Aif'l'f~&WfifJ.iiI~ir~it~>J( . HAlf m 
~~--~~~~r~*m~. ••••K~AA~~*~~r~ 
it~J9f1/S B9HtfWHlf, .§_~J.ill:fftHdtJ . 

~13 M•JJ<MAAV~~~*~--~·••AWTJ.ill~& 
tt:m~. 
6. 3. 4 1~, @17.K'lfittA:!t!1.*7.K~1Z!illZN'.~ Jm.. fffi$; . 

~15 :!t!1.**··~~~-~W~lillittfi7.Kffi~- - 7.Klli~­
J.iiI~il-Jfi.:~m:~ 6. 4. 2 *89~.£f£ . :!t!1.*7..kt*•~t1t~•f!fFP.®:x-t 
M;. 'ti '#h ..+.~&. 8 J!!.lZ!:-1 J l 'T' U l.o 

6. 4 :!:tk*7.kil~~t!t*l1tl;fl1tl& 

~~· ••*••*•~•Mw~.mmfi••••·~m• 
1:tt••flF~· . ••l*l~J.ill:rq:..g.r-7u~.£~: 

1 '1J;4:,t, 1ff4~;4:t*4J.i!IAlf~iftiir~~,f!Jf!~~-flH!r; 
2 •••1f~*~,~·~~&~~~~illZ~-i;N:tt~*; 
3 J.Klliut•J.ill..g.m; 
4 ~~~~-J.i!I~~.~m~~~tt~>J(, 

5 ~$1ftl:frl~ff(~Jt8t¥·1tlk~ltlilZ~irN:it~>J<; 

6 ~~*~•&mml..k~~m~il-~rr~* · 
6. 4. 2 7..k.ff:iit•m~..g. r?tl~!}:E = 

1 ffi~••*••*•*lli~•m~..g.~r-~~= 
1 ) ~•Elin : ~ If'FffiJJ 1J\T-~T- l. OMPa fj;j, lill1J 

IftffiJJtm 1. 5 -ffi, .§_~J.iiI;J\T- O. 6MPa; ~If'Flli 

frjcT- 1. OMPa B>f, lilZ1Jif'FffiJJ:bll O. 5MPa. 
2)J.Kffi~•~~=•••~m&%~Fc.$~~-~* 

ffi~• · ~~•lliflr, ~ffi~~ 15min, § ffiFcffi 
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1.1 DUAIJ r"J ~t!Ciii.t 

1.1.1 ~1J.tt?o~-*~E19t9:ttm~~:imrriE~~m of~lllii.rxt~ 
:5!~iJiiJ-=wi.iit~1ti» GB 50019 El91J!.~. Jti:f, ~ &1:m~1J<_~ 

1t1m~lk~m$:Jt, m~it;iji!rrOO*t~m ((}!~Ja1.1<.f.IF1.Kt9:tt~j! 

m:» GB 50015 ff9~~. 

7. I. 2 *~~lH!Ltti'lifmm~it;iji!rrOO~Jifl «1J<.$(~lHIUJD 

GB/ T 19409 ff91fl =R_ ~)£ , ii ill t1J3 ..@:It!! It M ~ ~ ~ ~ rr :/}fl: ff9 

~*· 
7. 1. 3 7.l<. ll~1iHJU!lmIA4HIHiijj"il :9J fro , HJ'ttl{ $t:ff ill a m 
t9:~1*~tf~.t. 

1.1. 4 7.l<.7lU~*t!L!lllk*~i&tfk)]Z~~!w-ilirr~Ji~~ . 

1.1. s ~ilt4m~*•m·ffH-ti}t$tE19*f .~&~ffl:WnMfo~7.l<.~~ 

*mmB9t9:•n~lk*~!5!~*•ID~. 
7.1. 6 :t£7J(m:~*f1Lttljf.:11tfift, ~~~E19:1t!!ll~*--*tftm:tE 

7.1<.~U!Lt t9:~, I *1l l¥J :9J ff~~-flij f1 , Jf:;(f ~~~fl _t_ ~ill afl 
~~m. :lt!!~7.k~:lt!!**H•~~*m~*mmE19-*tftlli:tE7.l<.* 
mx. J:9f m m.filUnr!ffl ?f Jii 1f. 
1. 1. 1 :It!! m M1ia~ m tE Aii f:tt ~ , f:Jt ?t :w ff~ ff9 fli.l at , Ii tt jlG * 
m:lt!!~~**~•~c~ffl~)1:m~J.1<..~JE$:7tru1t~n~ 

M~ . 7.1<.~~----~~~~J.l<.at,fil*ffl•M&*~· 
~~ . 
1.1. s }t1J.tt?o~-*~t1ttt!J;f, mrii:11tt*~£vt tttiem, :tt~~ 
~~M.,#~(~)~·~Jt~~~t9:~ . 
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7. 2 il.f>itJl*J ~~:&i;I, *~.!:j~IH!: 

7. 2.1 J.Ki(~~HJUJL ~~ti1}, tfii, 'f#ffi:llRJfl a<J~~­
mM. ttft&tt#•··~~~titt•*· *A*F£~Mfil 
~-F£ttn~~m*&F£~~~~x#. 

~~2 *~~•mm&•••~~~~-~~~•fioo•~~ 
« i!ftJ ~ti·, ~~5f~ti4t~&IW:M[Ilil~i&~~ )) GB 50274 

lfl. << ffi!JXt-EJ~ift.1I;finiimlii~i&~JUi1 )) GB 50243 ~~.l~ . 
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&al ••••*~~M~fflft,~*B•~~ff.•~~ 
~J&o 

s. o. 2 .*IMl&~~u~m•1*~~~·15tfil*il-T:Vtl~J:E: 
1 !iHfl:~ff ~jjijiJtf!J mz 11ltJ 1-EIHfi:ij! ~ ~ iJJ iA1J ~ , #Hli:i! 

't~Jl{[Jll!I~!/ili'f~:tltfl; 

2 *•••mm~~ffftmz~n*••A~•••••~· 
?j{ijJE~•m!Pf,ffi,VfE:I:, ~Jtxmt:l:lk~-*frffliiiiimt"ll::J:411SJU1iit 
~>}(; 

3 #h~~•~%~m.m*B*••*mm~~~ff, 
*~~~fffil•.~B•Mmz1S~N*tt#~>J(; 

4 *•••mm~~ff~#m.mzmB~•2~~~~~ 
~ff. Jt:.JJt~~tti.e*; 

s ••m•*~•~mzJJ-~.•~**B.H•~~•mz 
Jt¥Ui~Ht~>l<.o ·~~nl(;fil.®:~EJiJiiJiit11H5-lk~H1lfF~!f:I!, Jt: 
$113<: EF 11 iifH iAm ff ffl • 
s. o. 3 ··~·~••W®A~ITTi, mz:l!ff~. ~·fi~il~~lrffiH~, 

Jt:M••••*·~~-tt-~iliWffio 
&a4 ••~••~•w~--•iA~•~•@~~*•&• 
;E~~, ~@~ifl?lBOO~f,jft ((;ij])(l.q2'.tmJif£htgI~:li·i&n,u 

M,» GB 50243 lfl «#ltJftNii. 2'.~7}1§;Ii,iii~~Ifi~Ilk~ 
!&~!111» GB 50274 ~iti~~!~. 
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A.O. 2 ~ T~ (PB) ft>'r~lk. ~fefF~~J.i;ffit~ A.O. 2 ~ 

~~. 

~~:ri-~ ~ t:lj 

"" 
~ 

dn 
0$~JJ • Jj\ :Al * 20 20.0 20.3 1. 9+0.3 

25 25.0 25. 3 2. 3+0.4 

32 32.0 32.3 2. g+o. 4 

40 40.0 40.4 3. 7+0.s 

50 49. 9 50. 5 4. 5+0.6 

63 63.0 63. 6 5. 3+o. 7 

75 75.0 75. 7 6. s+o.s 

90 90.0 90.9 8. 2+1.o 

110 110. 0 111. 0 10.0+1- 1 

125 125.0 126. 2 11.4+1.3 

140 140. 0 141. 3 12. 7+i. 4 

160 160.0 161. 5 14. 5+1. 6 
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it~: 

Mr 4i1-ftifl: 

R =-
1 l(~) • 2rr.A. 2 ,/(ii (B.0.1-5) 

[(u) = - ~ds 1 J'° -s 

2 • s 
CB. o. 1-6) 

X1-T$1-fiHL: 

R - - 1 [1(~)+ f 1(--3'..i__) ] • - 2rrA.. 2 ./(ii ;~2 2 ./<ii (B. 0. 1-7) 

i-t9=1 R.-:lt!!.~~lill. (m • K/W); 

l-:m~.tJUt0;i;t, llJ f1(0:r.\: <B. o. 1-6) itJt:; 
A..-*±1*~3V-:f5J~•¥.tt" [W / (m • K)] ; 

a-*±1*1¥J•1tit$ (m2 
/s); 

rb-ftiJL~-~fq~ (m); 
r-~:tratrSJ (s); 

x;-~ i 1-fti:fL~Yfit~~JL;;tfa]1¥Jl@~ (m). 

s mWB1~M:fl:tt:ffl.filf5111'£1¥JUt:tJo•im."il1~r:r.titJt:: 

R.p = 2:.A/(
2
/k) (B. 0.1-8) 

:r.\:9=1 R.v-····--mM:i!~JMcfl:tt:fflfilf51®~Ut1Jot.Mll (m • K/W); 

<p-m-WJM:flftffl filfJ!~:Igfi1¥Jl!;jl8J, 191Hm Bh. 

B. o. 2 ~1l:lt!!.:J:Jl!.WWc~HftiJL1¥J*flit:M:1r:f{fil-r1u~*: 

1 -~I~r.~--~•M•Hfti~l¥J*fl~5r:r.t 
it~: 

L: = IOOOQ[Rf +Rpe +Rb +Rx Fe +R'P x (1-Fc)](EER +I) 
(fn- -lo,;,) EER 

(B.0.2-1) 

F0 = Tc1/Tc2 (B. 0. 2-2) 
J:.\ 9=t Lc-ilitJ~ I~ r, ~:~J&:f;!l!WM•HNr11HiHUl':L~, *fl 

(m); 
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C.1 - Mm~ 

c. 1. 1 :(£~±~~Jill it~ z nu, ml Xif ~it :lt!! R.UtHf ~ :ltl! a<J WJ 
•. ~~:ltl!-*#~-~~~.~~~itR~··~·it~a. 
:lt!!:l;f ~jf!?JJ ~*~~~Jill J'fHt11fiiiHJtk -T ~ ~ -T ioooom2 at, 
MitR~Bt~J.ill~.:p2~.M2~&~~~~R~mii\.~· 

it~*fill~-*~~-0!. 
C.1. 2 :tE:E-±~P~J.illitt~ZlitrmH.i:iitJitLlb«. ~iWJJ'.Ji El~IR 

iiHLJttt~~ittt ~ 00 • 
c. 1.J :E-±11&~mzit~mz-E!mr7'J~~= 

1 ;ff±1JJ~~J:$JmJt; 

2 :ltl!:1;t~~~ff~~~*~iliom~.~·~~~~tt~ * ~:ltl!:l1!ii~~ff!OC:hn~:bn~:9J$. 
c. 1. 4 :E-±~~J.illiJ.t~flH!rJ.ill§Mr~tl~~ : 

1 ~l~Hl?5i; 

2 &tlut~~; 

3 •;;t§-t1Ftl; 
4 ~uttt•*••B<J~•e•.mz-ElM=•~*••-~ 

~~*- :ltl!~~~~ff~~ili0*$; 
5 ~ § P.Jf:tE:ltl!:E-±.f.Ettl!fl; 
6 :E-±~4mtt•• ; 
1 ~iJ.t*#r.~~•m~*~~-•~m. 

c.1. s iJ!!JiJ!.:Jll.tmJ.illfim~)E~f@.?I:, ~*PT#B<J~ut~{~. 

c.1. 6 :f£M~W:ii*J11:ff9r~ii1ta-t, b!Zllti16tl*'51ti:t!tfl 
mum. 
C. I. 7 $Jii\:fL tf<J»iIJ.ill Eb Alf ifl:!J.ill~ • lfJ~ ~ W.. ffiffetlL 
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C. 3. 5 ;E-±~P(njjj\ZiJ\~~1Jut:i::tWJJ)l~-g-r~tl~*: 

1 ;Af±~~J_j)ZiJt~!.i\I:it~/FfaJWf , ~~a-.HBJ::f!r.:Vr 48h; 

2 iJt~WlfBJ, :1Jn~:9J¥Jjiz-f*~mJ:E; 

3 :J&~~~~$~lli~~lt~J:Em. ~$~1r~r*±w 
~-ljl-:f:tJi'ffilJ.t s·c VJ_tii!1U~atfa.J::f]jiz.:V-T 12h. 

C. 3. 6 :l&:IJ.if~~ff ~iitif::fliil~T 0. 2m/ s. 
c. 3. 7 iJt~fd~iillitlnic~~llffa)fBJ!Wi::f}jiz:;k-T lOmin. 
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8 :m:fiti:jg~' i/llJi'Jt~~i&· ·· ···· ........ .............................. 60 

~ft* A ~i:t'if~H~&~JJ ............ ........................ ...... 61 

~* B 1!£~~i:t'if~~ffa9tiH1t;)l ······ ................ ..... 62 

m* c ~±~llfli.J J.i\IiJt~ <~~ ) . . ... . ................. .. .. .. .... 64 

35 



标准分享网 www.bzfxw.com 免费下载



2 * 
2. O. 1 :lt!!l!U~**~ii 1it~~f$~:lt!!~m!i•iJC (geothermal 

heat pump system) ' :lt!! rm*. (earth energy system) ' :lt!! ~ * 
iJt (ground-source system) ~. ]§*, Eb ASHRAE ~-~tf­

fl*-iif-RPJ&~•**~ (ground-source heat pump system) 0 Jt 
i:f:lt!!!l'ift:lt!!tl•**•• -tl!.t$:lt!!Mif •• (closed-loop ground­

coupled heat pump system) ~±Jlit:lt!!lt~**~• ~tit~~ 

mzm q:i A fn l¥J f1F llf 33 'Hit ' ~ at~ 'FJJl!M ' * .~JIH'i1/EJ(. ~ :lt!!:l!I! W:lt!! 
1tm**~· 
~a21 *•M9=3~7.k#~oom#~ffl~:lt!!~••••i¥J~m• 
m.tt~~*#~M~#~~~~~#. 
2. o. 26 ~tfI~iittffiJ~, :lfl~~'L'l¥J~.!ll!J!E1l~~*i1t1¥J~ 

~nh.~~~&•~:lt!!:l!l!W~••~~mm~1¥J•**±~• 

--~~*~-3~~--~. ~~:lt!!•M~l¥J~~tt~£» 
tt. ~~ii~-~~-~~1¥J*±••tt#ft.~-~&-T:lt!! 
r7.kmt~~~~llfliJ1¥J•itM:. 

2.0.21 -JN:*~· lA:lt!!~Vlr 10~2om~ltfi!t110J, ~±5t 

5'~$PFlJt~u(nJ, Jt81.t~~*11 £1=.3Nt; ffiitE~~.5£ Vl r~~ 

1i:lt!!:l!I! W:Ne•n:l!I! ii~~m m P3 • * ± § ~ i¥J i'lffi.It5t5t~:W--ff-lJt~ 
Pflil~!j\, #1fffi)E. 
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*fi · ~-~-~-·-·*~·~·B•RSJ.l~~MR¥ 
ySsm. 

*±~~~ttm*±~~••tt••·§ffi*±W~~* 
• . eJ.lA~••· *~-~~BA§tt•Bn~ey~A•tt• 

•·ey••*ms§••·~~~mn~±W~•••·•~A 
ttA~:t.Mttt~~~. it!~JE:/J1kiiJ*m~•:¥:i!!lllJ.e*iJ1~);Ei! . 

1 ~-~i!=~••R~~~~~*±W~~mfi~JE· 
:J:Ht.lt7*J.l1Jo:f~f-f0, it~wJth:mHL~*±i*A!fo/Jtt~•; M• 
~~~*•*~89~±W~~-fi•JE· *~-*~~a•f0, 
it•·~i*:ff 89:!5 ± f*~!fmtt•• 0 

2 3W.t.miY!~ilti!: ~~::E"±A11/RJ~1Jt!Ji, !E-±AP/RJ~lJt•-W .fil 
l)f;t~C. 

1~u ~m•mmm£m~~-~Iw~. ~m•~••• 

~-~•~*-t•~••m~~~~- •Mfi~•M•oo~m• 
••••••*••~89•~·*~~•••*•••*a89m 
f-lHtiltWl.R$tE sooom2 ~J:, sooom2 ~r$~1J,~..lf!.W•$t; 

••~*~•m~0m•m~m•••••~••~89tt*~ 
>t , ~m•1J1:WfR1J'r 3ooom2 at¥Y-~1l--t~~ut?LuHr::E-± 

-~~lJt•.~•ftOO§~-~·····~~~mM~.~~ 

~*B§89~-.~T~~*~~--·····*~~~~~ 
fi ~1H~~~JJ: , -W 1JUJl!};E . 

1~m nutttft~E-~tt•tt•·AA•ttt.BJ.l~·· 
•• m'JE7Mlattittl!§~>j(. 

3. 3 it!!"F*tl1f.':~~W:l8 

111 *~*m*~••ey•n «~**~*••••~» 
GB 50027. (( -fjtJ]( 'if:Jttt*~m: » GB 50296 .itHr 0 ii:i:Utu•. 
§M~•A•:Jt•&~l.k~*M*#· ~-1-M~*r*~* 
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4.1 - jt ll ~ 

4.1 . 1 ~±1*a1J~tt»t:lm:f!l!1f~~ffbt.IUl:llfllfJJji.lf11.tk 

•@.~~a1JW±~-*~•I•ll&fJ1ji.,fi~-~±~a11 
:1ma~mM:im~W•A•~~~~~~-~-~~.IWB•% 
~~.~M~••••~~~•a<J~fftt&~mttmnw~. 
4.1. 2 W~:tftz'::Mfi i:f:!NlfWil!, fl!~, -~~1J.C!f'M~X!fm""t 

•~.m:~~s~ . #A~~fl~~n•~~~~~-
4.1. 3 j}f'lf!K~~J.iY:~¥1*, ii*' 1ttm~ft:19fffiiR . 

4. 2 tl!!i.l~tfjt ~~1f.'cff'~ 

4. 2. 2 * Z:, ~ W JJiZ ~it H~ 7)( JtBYt Z:. ~ ( PE) ff it )) GB/ T 

13663 l!<J~>Jt . !lT~ff)Jiz~ «~~~VkffHi~T~ (PB) ffill~ 

~ )) GB/ T 19473. 2 l!<J~>Jt . 

4. 2. 3 f~~fl'-£a<J1(~tt13!.t&=!l·l1, ~~tt.&MMltt; ~~l't9 

f~~~'lifll*Xf~a11-1flill.JJ 1HIH~~fl'-l.aJ:Afl~:ka<J~~~ftln 
~~~~ll.ey*ma9~~~~1l'-~13!.~~~~m~,~it~m 
~,z:.=Dm~-~~m~-~=Mm~, ~•m~, z:.Mm 
nl, MH\~i*flm~.&fl£~Wm~" 
4. 2. 4 ~Ji!;~~~jfl}@I.ffi: 

1 !t~ : ttit~ln~itt?J; 

2 z:.=~: z:,~~z:.=~~W~~z:.=M ; 

3 m~= ~ft$. :nw~. z:.11 ; 
4 i*f!$k'1lti : M•~~~·i*fl. 

~~s -~~$Mfil't9~~1l'-£a<J~~K~~tt~~~m*• 
{~ 3~5°C, ~1.JT~.1.l:tll~~~~~. 
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•m~•*·~m~±~~•~&~•tt~~-·~*·~•~ 
ttl~PIPJ~;J,Bt, '..l~G¥::ffl7J\.3f:l!S~'iffH~ff o 1i!lltl, 1r*=m!!£1U& 
~~~~ffo 001~~~~*3¥-Ji!!~~~~ff%A, 002~~~ 

H~~*~~~W~~ffID~. 003~1£H~~~~~ff%A o 
iEN1f itm a<:i ~7~ m Jt!!at • 1£HJI!!~ "t~~ff :if PJ i;.t~J Y!Ht1Jt ~ 
~m•±&•~R.-~UIDWM~~¥1Jl~m&~-~.~ 
Jl§"~ilrm•±, ft u ID'if tmJE~lk1Jlpg 0 

1 ... 0 

¥ 
(a) 

0 0 0 

0 

0 0 " 0 

(a) (b) 

00 1 JLfi!i'lit .!fl~ JJ<-lJljtgf,!ll.'i 19HM~:m rt 
(a) ~~XXYF/Uh (b) ~l!lt~YF~; Cc) _=:_~t;;JfJ!I!. 

w 
(b) (c) 

002 JL~~n*~~*~jtg~~~~~~rt 
Ca) ~lto'.fl~fll:ct, Ch) JJ('J1-mllj\;; <c) 1Jc3r-•tre:ct 

0 0 0 

1 ... 0 0 

(c) 
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:91•: 
1 fi~it-~41YJd!$t~'.3!:~~~ffl{iij; 

2 fl~it-~:i&:.6 ±1*.lff5Jtllf};l:i&~illf~~i; 

3 ~mm:E-±1*~•~-~~~~~};l*±~*AA~~ 
~*; 

4 fl~tt•:.6±f*, {~~:ftmt};l••trl'191.Mm·fi; 

s tm~1 Elf"W.'.it ~Ute a<J :i&:l!I! ··~ft ~Mfil it! fi~JJ;A , ( ~ll~ 
:fL1{~~, fR:•B~~L fff~·tfi£~). 

§R.aoo~k~•~ma<J•~••••a<Jtt••~~•• 
~~*~Jf£a<J g-functions j1j:f!. 1tH@f§!FfJ'fiifa<J::frPJ.±~lf: 

IWA~~ Lund*~*$: 1'19 EEO ~ff; ~ 00 ~WT !ft~ Wiscon­

sin-Madison --Jc$ Solar Energy ;Y;;~~ (SEL) lf £(19 TRNSYS 

!!!ff; ~~~1U!LfiiJ~#I Oklahoma :k$3f $:i'r.J GLHEPRO W 
ff.a~~.W~*~~~~~M••W•~Wa<Jtt•*fi~~ 
~#tliill'J 7tt•~14. 

4. 3. SA flJffl;ft±~ a!PJJ:illi.le:~}:J1:Hrill!.:l!l!W•~· 1¥Jiiit' ~#J. 

E ±~itltMm·t1~'.~fL :E-± fJJ Mt3JZ f-5Jiffillf ;ftl~imJ ~·ffl ?ilf ~A 1Z­
~-# .~I*Ii£;ftl~*It5L~fi•#Tmfi~~Mitttj1j:, 

~tt~M•:l!l!W&•BI*~ffAA~ilia••t1lf~~*ilifiM 

l'SJ* a !Rf!UH!f, ~rr!ll!.• T•~=ff 1¥lfit:it. 
•x~~~IilirrAA~···~•B*iliClllfa<J•~·~ 

m-rM••••~a~•ttl'19~•· rPJ~~~••mma<J~~~ 
n-. :tEI*· ~~:W:ill!.:l!l!W~~ftl±I alli!JJt~r 33·c, •~AA• 
~Ult a<JjgtJ I t5l 1:3 'M'~ l'19 ~*fl~ :f!L~ , x~ JE %1*Jllill!. ii:~~* 

•1'19~•tt;a~*·•~•~••mwmam~~-.~~T 

~~•lfM•.mmM*·•~••~~•· 
~ T fj! r"W.'.it AJJJ. *ffl , #1k X5t}}IJ~l};E T ~IM i'BJJl!r.jj_ W 

•~·~~am~~~m.w#•~w•m••*~filtt~~ill 
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1 wui: If rk1mt1* 89 mt:i!: , 0$ 1l ~ ;fllmt f*:f.J"ti 0 

2 ~~0~1l~.~~~JJl!~a<JrkJ~. 
3 J-tj¥::1tf!JJ1!1ffftr$frnfififlft A: 

A=~ Xd~ 4 J 

J:ttfl A-Jl!!:ijtf~~OOli~ Cm2
); 

di-:ftf!.JJl!ifa<Jpg~ (m). 

4 ifj$:1Jl*J¥Ai:-f*tf{Jiffl:~ V: 

G 
V= 3600XA 

j:\;ift V-ifpgjfitf*~Mt:l! Cm/s); 
G--ff pgtAtf*a<Jtift..I: (m3 /h) o 

(1) 

(2) 

5 tt•if pginff*~i!t*~ Re, Re mitx-T 2300 ~~f* 

~int: 

pVdi Re= µ 

J:t 'ft Re--'! rklmtfl:~S1*~; 
p--'lf pg mt fl: tf{J i; J3l (kg/ m 3 

) ; 

µ-ifl*Jtmf*~Z)fjjJ~)jt (N • s/m2
) o 

6 it~'if~tf{Jill"ttrui:h Py: 

(3) 

pd = 0. 158 x rP.75 x µ0.25 x djl.25 x yi.75 (4) 

Py= Pd XL (5) 

~'ft Py-tt~if ~~m~lii.JJ CPa); 

P d-it;}t:'lf ~lji1fl'lf*tf{Jill¥1!1ii..:fJ (Pa/m); 

L-it• if f2: tf{J -K:Jt ( m) o 

7 it~1f~a<Jf.U$1ti}J pi: 

P; =Pd XLi (6) 
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ffl 0 ~~-~HRffl ilirBAB<Jtf;fi' E:*m~~ffj!J~ ili B<J'!fM 0 ~z:.~ 
it!.lil~it «§'ft7j(ffl~Z:.~ (PE) iJ,f:J)) GB/T 13663 E!<]~:>j<; ~ 

T~it J.lil ~it (( ~ ~ * m ~ T ~ (PB) i1f ii ~Urt» GB/T 

19473. 2 tJ9!J*o 
:il!!:f:l'lffil~Il!M§-, li1Zm~~1Aff:i1.trr~iiiit~o l:!l!.:f:ltf lit it 

f4r¥$"3ca-t. ~1~:tElil=l1tr11111i1t tmfil;ffl~~a-t. fil1J\·C,~$"3c. *m 
~WJMB<J.Bl{f, ~#r~M~:ilHr•OOJ, ~filM~ill-1&~!!!.o 
4. 4. 6 @1:9!!;*4m*ffll~HL:!f:::k-T 15mmX 15mm B<J~:iJ.Hf:ii9lff, 

*~@1:9!!;~~*~~~1¥J~~~~~~W~c~~~@l~~~H 

@I• !fi!P~ tr ii~ ~~ti . @I :9!l;Ii1Z1£ if m ~rnrn ~ tl7ittti" • IPJ-~­
i:ft ~~1=l~~$~M~f i1!JJt, 'lfiiZ.fBJ fl9@1~.ffi~lil.l131fiil!J.1f~z 
f8]1¥J@l:9!!;lli~X>fft:i1.trr o -*ffi~OOS9~~~'§:~:U 30cmo ifJJfl 
•*mAI@l~.•~•F-•~o~mwm@~~.m•~~ 
:M&-ifmJi!_t:/J IScm ~m l*J l'l<J@I~. ifiiWJ"1li!tl!frlWD!QLt 
socm ~OOf*J, m*ffl~~~. F~ff~tn.~1I~~fflti:Wil!J:, 
M!'ifJi~f9!o 

~~7 ~--·~rA~Ri:ftffl~§~~RRMl'l<J¥1fo~R 

··~·~•mM~m•M··~~$@~~-·W~A~R 
i:ft,#~~-JJ<~···· ~~Rl*J~JJ<~•'lf&•R•J:W, 
:12i/F~Jt.Yf)E:l;!J!iii*Jt 0 

rW~·~*ffl~~2~4mN-~-~C~~~~~) 1¥1 

nA~u~•JmxW*H· ~m~~~~*· 
~~s uw•~•%¥m.!.lil~~~•@l•MR.gw~* 
Ji!om•~M!m~~-~:tt*••~·~•*A~Ri:ftl'l<JM~o 
~•1ilrm~UliJi~f!ftL•rm?'JB•_t)g~J!2~. ~Llg~•Wlf~ 

~ttM~l'fl~~ffi~B>t.~~*•uN~*·*•B>f,fil~~* 
•B<Ja~tt.m~~m~~•rm~~-~-~~~~ili.~~• 
¥fl §riffll:#Ui:i'HL. rifa-!¥~?LtlD~il~, X~fl; i"l'Jll~~~fffi 

1~~5&'.:W:, ~nln.JI:.N@."il: o 

~~----~~m~·*•@•~~-009~MR~M 
49 



标准分享网 www.bzfxw.com 免费下载



:Jtt~g ~ ffJJ 11 <fE, f!i:ftf~.~ ~ IfJJ /F1{1 MH:t"!f:il ~ 
m~#~ffe~ffhoffh~~*~~~ffJJE.~If 
IOmin, ffiJJr~/Fm-x-T o. 02MPa, W~*~llif.I 

~~IfFffJJ, ?'~Xi*-i'.~:X~ii:J:Jif-mo 
3) .§.~itff~$1-1J~~lliA~ffiJJ1iJ 1. 5 f(fifF&JJ. 

FW·/1:IfFHS:JJj.J I. 15 ffi=B{JtiitiftEffJ o 

«lt$t~7kff~Jj(.&*lllI@~IJmit®t&.~UiU GB 50242 lf 
!!tfE: 

f~m~JJc:ItB~mM*lli~~ = 

1) iJ\~BU1j]IfF.ffiJJ~ 1. 5 ftf, ffl/F1J'IT o. 6MPao 

2) ~~n~= ti:iA~&JJ~~ff rh • .ffi:JJl*/Fxr 
0. OSMPa Jl/F~~ti o 

*IIl*~= 
l)~ffl~~~.&~~~B{J~Jj(*~~~.lilZ~*~Ni 

.~Ift,ffifJ;fJO O. ZMPa it7kffiiJ\~, [PJ[J;j"tf*~Ni 

gfl9~®-ffJJ/F1J\T 0. 4MPao 

2)*-i'.~n~=~ffl~~•a9*~*~mffiA®&fJr 
lh pgJlih~/Fx-T o. 05MPa, f&Jli~lli~IfF.ffi.JJ 

~ i. rs fil, ~ff 3h, &JJ ~/Fx-T o. o3MPa, fPJ 
et-*:i!~~/F~, /FM o 

«:@$t~Jj(~Z:,1#~1J:i1I@tt*~W» CJJ/T 98 i:f:l~~JE: 

1) ~~llifJJ.ilZ:J:Jifi!*t1t~-itifF.lliJJfl9 1. 5 ftf, ff! 
/F1~1J'r o. 6MPa. 

2) JJ<.II~~lilI*r91Jtf7HJJ!Hr: 

~~ffWm-*~7k~Mc.••~*· IPJ~~·pg 
~~:H~lli; 

'11r:iR1t:~Jk)§-' .Jttfi-7.Jc~:Mtt:f&~; 
~1*t1t1Joff, m•'ti*Jli, *ffilf11'8J/F£iI1J\-'f lOmin; 

Jt.lli~~~J:E~iA~ffJJE, ~11:.:boffi, ~.lli Ih, ff 
JJ~/F1~Jil:i:t 0. 05MPa; 
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Ep-iftt~ttmit (MPa) ~ ~lJcti!.&il\ff fJ;f fi:U:fl~; 

d;-ff:f,f P-J1£ (m); 

en-.-1f:fJ0$~JJ (m). 

~ ~V;k-T ~v"'"", li!lf!rll::ii\fL tf!tlliElill~FAAifl*J:l.1::1::5! 

4:, WJAffliatlJilm'&a<J ":$-W 2" JF.tiam:Jrlat~. 

?BJ.t ('C) 

5 

10 

15 

1.*~m.11: CMPa) i&lt ('(:) f;f.:fJlm:I: <MPa) 

2080 20 2170 

2110 25 2210 
2140 30 2230 

$~ 2: fjflfi 3rnin i~~-?'Xif:i~Jl~rJ:*lliJJ, !.W:ic* 
30min. ~ 30min rlg1fift~J:*ffJJ:fl l:ft~~~, !J!tl 
Jj(ffiiJ!:~~*il-#l 0 

~~ 3: 30rnin rt;J'}f:llt~J~lli}Jx_tft~~at, Jj!Uli!l 
~*~~~ 60rnin 0 ~:m-1'- 90min l*J&JJ-rJI*:;fM!i:J: 
O. OZMPa, !J!tlJkJ:tii\~~*if~ o 

~~4: ~~ii\·~-1:~~*~~--~~·~* 
&ii\~~*:;f~~olli~~~~***~mm~m 
N!13.~ ii\ffi • 

2 00 5'r :l1!!J11!.1f !'R:~ * #EJJ<.1.f itMMffi tllk 1Jf! 
1Jn:t:"::k:llk~;~Ml*!lti&:it~~;fffifl «Design and installation 

of earth energy systems for commercial and institutional build­

ings)) CAN/CSA-C448. 1 CfalfF.bn•::kt°Ffi) 9=17Jcff ilt~:ht! 
:tmr: 

ii\lli5t im-t-~ & : 
(1) ~1i:l:l!!J11!.1f~~~tmA~ilfrI. !_\}IJEJj(.izHr7J<..ffi.iJt~E 

f!H·t~. iJt~ffiJJ::kr~r 690kPa, ~ff 15min, 'ii:fl~~ffi. 

}J ~fl£~tf!ttlfi. ~ffi}J !_\}I ~*~1 @! JJlE I h. 

cz> ~.Ir~7J<-lJl:l1!!~1f~~~!§~llM~1fYJ<!C%JJX.Jff, @l:!j; 

fij li!Z l! 1'J Jj(fE ii\~ 0 
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5.1 - ~mi~ 

5.1.1 PJ3@littf-Pf§~ffi~!t!!r7J<ii:ct@ltl#~HIH!@l,OOOIEE!<J 

•*~~···•*Mmm•*~~Ntl@l~~.H@lti#~A 
fl~~@lil@h. ~m@lt1PJ•~~~**~~~~~-**m 

••·~~-•~••·••*~•mr•••--r~•d~•· 
~~mr•*•~Mm~.M71<.@tl:ct•~~*••m•m 
~. :Jf\q'x>t:illff *~Ji.1G~m. 
s.1. 2 !t!!11~*~t1E!i::k~~i!:d*¥~::fiU~;if>:J;JU~m 4. 3. 31k 
*:tiJtf!ij ~J;]J-Eit~. 
s. i. 3 Mr1Jc~1Jc1f:Jf\q,~m-j]J(tril!:l!~~~T •~rs~nra 

1**~1!1!ffl l~ViJJc•~; Mr1.Kfroii~/F1~~rtl~~iH:l!~. ~ 
~Ti!!t~@ljlJj(f.lpA rJ.K, ~~Jj(-D:Jf\11.t~~. 

5. 2 ttk"F*~tA~~i~Ht 

s. 2. 3 :¥{.E(~~7j(#l*Jf.f:(£8<Jf1£1ft-4rk~~&J.i!lJ~mt~~-it~' 

m~~t=1:'4.1*Wlit~, 5l®@lit~H1!.~. ~J!t. ~D#Nit!Jif.r.i\I 

**lr~!rltr:Mrn~ ~~-4. ~AJI]~. 
5. 2. 4 :flBJj(#l§ffilil#1tl!i~fR:VJf!Jr3f*· ~#. !E-±#:l!l 
**ma<J~~~.M7J<#~lf*lf.f~M*~@lil~~~~ft.~ 
*~lli9X§~D&.M71<#1§00il#~N*-4.•I,PJ•~~ 

~~11fA*Jj(~. 

~is -•~T~~@tl••· M7J<#~@l~#IBM~~ 
-Tl: 2. 

5. 2. 6 ~Ti!l1~15~:!t!!.""fJj(. 

s. 2. s M~•Mr7Jc~~@ltlbl1JcD~*ffl!lliE'M'~fia91rJJ3t, 
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6.1 - M AA! ~ 

6. 1. I § 1¥J~~1J\X>f;t&•7jc. f*bt;itJ1c1:.~YF:!ltJr1fffil~B<J~ll(iiJ o 

6.1. 2 ft!!~Jj(f*IilzJl.fl -/E8<J?*J.tfilltifft, Jt.f*::f(/N~Z*M~ 
~~~*#,Jj(f*~~,~~~~~~~~~~~o 

6. t. 3 itM!~**~:il::k~~:l:~lf~:l:fte*~m;~ 4. 3. 3 1k 
*X.iJtl!IJ fftrj;l~-tt• 0 

6. 2 :1:1!!~7.I<~~ ~Ulti.iit 

~~1 •*am~•@*P· §~~-~-~•••· 
6. 2. 2 fl*Ur71cJJ1JZ-jj. 
6. 2.3 7'J71W"ll::Mt~- ~17}cbt:AfHmPJ"~:x-t;tt~~B<J1:m~. ~* 

ft!!~71c1¥Jiif~7Jcfli~•~tt~flli.•~m1J•-T I. 5m. ii1~7.f<{i'z.m 
;il[ 2 0 1f:4ij: 1¥ :i'H~J.f< Ur 8<J ~ :t~J{l[ 0 

~~4 ft!!•*••*~*ffl*~•~~.M~•*•••mm 
tt~~fiB<J~~,~~*~m~~H~*A*•••mmoH~ 
illA71c•~*tJUfl1¥1it!!***mtmz1V~*'1m:m s. 2. s ~~x"ill. 
~ ~ijl~. ;Jc*~*m~mr:•~-ttfl" ~J-r~fij;WY:i!n~*f, 

6. 3 ±tk-*JJ<tlm~~fJfiI 

6. 3. 2 -~fi!:'lf{ffPJtlll1il$?t:l:SJJ.liltJJ~, *~Wl$?H1H!.15®l 

~ffih~~~M~~~~m.•~••#•~.~m~~~T 
llil!IDL 
~13 ••••-•~~a••~.#aT•~•ttm~.tt 
m~m *JlH£Aft~. 
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•£n.~,••~~~~~•~n~ttnm•,r•~~. 
7.1. 7 ~-*JfHlg•AJit*~~~ (~ffiA) ~r.5A7JC~;Jt11!rn 

A;~f~'.4:.m~*~m·~J!Ma-t. E:ftJIG-*fflJ:&ili•11tt1#t'.4:_fi!iA 

*'~~-*~~----~.'.4:_fflA*~-*~~*ffl*M~ 
•ff91Jj\~~J~jflJJf ~:baAW>Ififi1f:rt. 
7.1. 8 Jil);5~Jl1~ El El9. m*m*~~JXtt~"il~;ft. ~AtHI~ 
~ifi5?;~Jfl'fm7}(~. xt-T.lflf537}(~flfF lO"C El9J:&!R, m T~ ••*· Jtli.:tl'i'f~•ffteJj(iBJt~{~, Jil~!§~fi, JltB>fli;(EJj( 
~~~JXtfD!~N:ftA@l ®:~~xtt-l~~Hl!fi@l ®: • ~,ffi!Jm'.¥:6'~9:~~f4 
~~~~g*ffltt~*~*~JXt•~~~m~. 
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A. O. 1 ~ 9=' f{ ffi 51 ~ « ~ Jj( ffl ~ Z. ~ ( PE) 'lf ;f:J )) GB/T 

136630 

A.O. 2 ~9='f{ffi51 § <<~1AJ1<.ffl~T1*<PB) 'lf:ii~Yf » GB/T 
19473. 20 
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~ 
~~~fl tt~$ mit 

,t, a p 

[W/ (m • K)] oo-6 m2 /s) (kg/ m3 ) 

*:fl 15%.Wl!fl±, 85%Si02 
1. oo-t. 10 - - ·· 

~f-1'19tmil"!lt'J 

@~f11. 
~fl 10%,WilfJ±, 90%Si0i 

2. 08-2. 42 ---·- -

il9f-(!(J7!Ut!lt 

~fl" 30%tfU1±, 70%Si02 
2.08-2.42 - -

li'.J;f-(!(Jtmil"!lt'J 

&~2 -~--~-~~-~-~~~·~~~~~-. ~~ 
ii-*~~~ 4. 3. SA *'-~~jl.~. 
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C.1. S ffi~ta:JJ.e•mI!lf:!t~.&.Mii\f)(ffJ!JT\wHt9, ~]E~it!.it. X>t 
~~A~ffi~*W·-~-~~ . ~ffi·~~~~~mIMM 
s%;Miit••~~~iit«u•~••~mm.~•*•~~~ 
fFnJ~ o 

c. i. 6 5t:iitt7Jc'if~:ft!!.:1!1!1f~••~7'~$~~m*~ti*, if~ 

•~*•~•:ii•~~m.•mN•~n~:ii•~~iit«ftk, 
~,:.(~i!E:DiIA.M~~·~~~o 

c. 2 jJ!~ lit {)'( • 

c. 2. 3 X;fl!i!~ii\f)(:fff)(~89:®~, if:®:f-f~MJ.l~~895L:fff411iJ 

at, J.illlito~m-Tm~n5Si. 1£*atfaJ:ii~~~:&:·lf?£ T-ITTfil%~iIE~~ 
A::MJ.la95tff14 . 

c. 3 ~±~"'~iit~1r5! 

c. 3.1 ~HJt«:ffa9~trlf.ilZ~ -aJ~:l&~Jftjj!ljii\?L , mtrl:ft!!.R.i:J.ilZJf­
m .~~~~A.Mm:fi•~.~~-~*•iittWm~*~~H 
:iiftU~~~~~ . ~~,~~~-~~o 

1:E~Jiit~:%. m:tfti&tW;;t?m»m:, W;;ll:lJ!~iiti&t1l~ s ~mm:~ 
-~.-~~ii\~#~ffl~.-~~iAM•. 

W ±~~·11•'1~~-#~~Jll!ttmt, Jti~Xof;lt:i1Hl'ta~iE 
~10CAta:•.;Jtfl~*Jll!M~~*~~.~~*~m~9'~** 
m !PJ!E-±ni:bo-Ji::boA:9J-$891f~, *ittfi•QtnJmiit•. 

·~~~•tt•11~.-~m&•~••ili~±~•tt• 
• · Jt:Jr~A: JAtt~UJt~JOClliiit•~~i:a:~*· !11f;JtE.i*XfLJ:#tm 

N 

~~•m:rrMlt, ~~'-1J~;f:P f = 2: <Tca1.; - T.xp.Y JOC~~ :SA., 
i- 1 

m~.~tt~••ru•~m~••tt••~•~*~•.;t;~, 
Tcal ,i~· i ~~JB=Jtl~tt~ttltJ9:f!l!1fl*Jtni-f*tJ9Jf-~tAftJ.l; T exp.ijj 

Mi~-~~~-a9:1!1!W~•-f*a9•~~1.l1N~ii\·~·B9fl 

m"ma. ~m!l1f~•••~•~A~~"*~••w±••tt 
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Rp = 2~p • In(~; ) ,Re = rrlK ( 12) 

i.ti:ft d;-:tj_1Jpg:f2 ( m ) ; 

do-:tj_'ltJ'~~ ( m); 

db-<f1HL1i:~ Cm); 

..\p-:tj_1J'f~~~~lt [W/ (m • K )] ; 

,\b-:f1HLlfilJl:M"W~~*lt [ W/ Cm • K)] ; 
.h .-~ff.m.lml:E-±~~~~lt [W/ (m • K)]; 

K-~ fffr~lj U ~'WP'J ~ ~~mt~~~l'i 

[ W / (m2 
• K) Jo 

•0 ~•&*JJ!~1J-~~~-- , mM@R~:~ =~= 
q/2 , Tn =T12= Tu Ji!tlA (9) l=IJ~.lFjg: 

Tc-Tb = qiRb 

m'A;00),...., 0 3) OJftH~~1Ll*J1~~~fil Rb -J;J 

oT = ~(0
2

T +l oT),db ::;:: r <oo ,r > O or p.c. o,.z r Or 2 ...._,,, 

T = TH, ~b < r < oo , r = 0 

- rc.db,\s ~TI '.'.Ji = q" r > 0 
r r== 2 

T = T 11 , r - oo , r > 0 

iti:ft c,- :tj_1f ,fflJ IE:.E-±a<J3JZ-~ l:t~.§ [J/ Ckg • °C) J; 
T- 1L,ffl] ml :¥f ± i1ill0C ("C ) 

rff-x~z!lt±11lm.N cc) ; 

(13 ) 

05) 

(16) 

(17) 

(18) 
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#ffJ§#tt~H-~RffJ~RIZ~~--lt~-.~~R•!l 

~:E-±W:fliim\.ltatEJTfttatfBJ-m~-·· im1ltt£ 48h Fc~~:ij~ffJ 

tt~•*~~;ffimr*m*~£~~~~~ttflffJ, mr*~ 
t£~7ka9:t1~9'1~tti$~'tta9nx~. j2;flftx>trM!.fflJJc~~H4f1'@1 
±J(;fJf-tffJi9!tl~fL, i9ltli'it:fLmni:llJE.~B9B>traJ ('ff'J:J lOd !~Lt), 

~*~•~R~~±•m•!l~~~m*±wM•~•J.l-a; 
Jlt9r, ~H~R~R7e-*"Fc. ~>J(~ili!giJt:fL:t&.ii 48h ~_t, if!.~j) 

TM!~~~t£~1Ll*JJE5.t:l'!!!.t117'E*~· 
c. 3. 4 ~•:E-±l*ltl~Uk:E-±ttJJnl'.!{J/FliiJ, ~1'-1*J.la9!E-±1JJ 

MWtJ.li!!.~:ff Elf::f~. #f~fL~*· .f1HLl*J:E-±BJ.l*~~!E'± 
f;J:fliimJ.J}tFc, PT*ffltEf1HL~~liiJI*Jl'.7HJIJ:ij~ilfil.J}tf~~ff C~it 

~~~·J.l-~>-~fti'itRl*l~•*fflffW9'1.~A•J3t* 
•MB9~~a•:E-±WMB9R!l'.*$· 
c. 3. 5 ;fi-±~niPJnlli'it~~-1'-X>t:E-±~'tt:IJu~1r~~~J~~• 

;fij ffJ ?Ji!~ti\XJ:fi , IN .rlt1kf ~ii JE. $ ffJ B>t fBJ ** iiEj! -:1.1~ ffJ Jt*:llt 
:fi". :f£~~:U:fi9'1, ~"*~~~:1Jo~:;JJ$, .mtl~~~ll:i'it~. ~ 
W!tl ~:fL ~ B!l*!l~ 13 !5 ± fflfJJ Mi• ~tlftl!l'.-aat, :;t~~W-:llt:fi" 

:E-±~~mi'it~. 
Mr*ffl1Jo~:9J$1'.!{JiJ!tl~. 1Jo~:9J.$:k1J\l'.!{JiiJ£, fill~~~ 

•1*~*±**1i-~a9m~.~~~~~~ffa9iliomJ.t~J£ 

Fc.~Mltftar:E-±~~•~•Jtst~_t.~•~•**­
J£09mi~, iat~:t1ti\Wt~1t1~~1!, ~nli!JiJt~~*, /F)fiJrit• 
~tti:E-±~~tt$~L 

M:l:lE~~~•ili o miJ.l~J£. ~m:t£::fd>r 12h a9atraJ l*l, 
;lt:milta9llt;IJ1J\r 1 ·c. 
c. 3. 6 jj:tf~i!i!tl1EJ'fl! §EJTtE:i'!!!.E±~~·l1~~. J.i!ltE~iatff:MI 

Hu' xt•:t::l£1T1H11Hl::~ii: M:f:JE'i~~ffl*Jmti!l.i!lnf*iiEmt.1* 

M~~r••tt~.••ff1:k~PT••~-•ue••M~mn-ii 
1£, ff!./Fmf~r o. 2m/s. 
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