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2. O. 1 Efilt?Mf1;J~·*f:{ heat transfer coefficient of building 
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heat quantity 
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~IV-~00~00~ dA JiJf~Ziftf, ~p: 
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E = d4> 
dA 

1*:fil:a<J~%:1g E, Jl!{:fLJg Ix, llx= llm/ m2 
0 

2. O. 15 Jm~:9J$1&'J.lCLPD) lighting power density 

.If!. {fl oo~flJ: a<J Jm ~ ~~:w * c §t.SJ'ttmc i.fHm~ Iilt~lli~) , 
Jt!.UI.Jg w I m2

• 

2. O. 16 ~-@.~$'{ green building 

~-~a<J~%•~AA~,a*~ll·~~--c~n.~ 
··~*·~U>.§~~~~-~~-' JgAfilm~om.m 
m~~-a<J~m~~.~8•~~~~~m$t. 
2. O. 17 ~~~.!Ml heat island intensity 

~m-~-~~-~~~~-~~m~~m.m=•~•tt~ 
.~~WA.a<J~iil~~ , ~~m~bb~Jj)Za<J•m:~~ . 
2. O. 18 li.IXI.~~$ ventilation area ratio 

~~~i:p , ~it'i8i12. Sm ~ilf~~:rt:im.IXl.tMta<Jm$tiiifR 
i:!IIl!$t£:t& ifilfRB<J l:t$ ( % ) 0 
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3. 1 - M: ~ '.iE 

3.1.1 ttiJffUt~1UU€~fil:.2k1jt~~imlf5t!J'f1et1E\Ji~'.li. ~0~Jl 

1Jl:~tl?t.1'Jf:fl, z, w=~ : 

1 '~0~ll1Jt : 
o •f*ll1JHtii.fft 2oooom2 }k~_t. J3.1i1jt@~imlllif>J<a9 

}t1}t; 

2 ) •f*Jt1Jtiiii.fft 5000m21it~_t a9~~WL~~0ll1Jl:; 

2 Z~0~i!11t : ~Efl~*1.IW~z?'~a9EIT1i0~ll1Jl:; 

3 W~0~i!11t : •f*'ll1Jl:iiii.m~3oom2 B9ll!1Jl: C:if'19J! 
~.f*ll1Jl:iiii.fft~3oom2{!~L~}t1Jtifii.fftml:f iooom2 a9m1Jl:~) . 

3. i. 2 m11t~1¥.1.~-1*~:itumz~m!*1~~&?,sliJ3t •. ~ . .!jl-fHli&titmz 
;(ij" ,t1j=f El ?&ifil .IXt*1l~:fE B ~. 

3. 1. 3 m1JtB9.i:1*~HPJ'.§'.WJ~~laJ~~:il.Cm~~lcJ . 

1 m11t~ .i:~~m~ fBJ a9W CJ '.§'.QijWJ~mi!l* 1 5° ~mi!fU 

"PJT is0 zl*J, ~E:mi±lmilfil* 40°~m1RIOW 30°m:l:fll 1 

2 Jt1Jl: ~ .i:~~m ~ rBJ ~mt£* w :n tcJ 7f i&t * 1ffi fJU& $! n 
©"~:l!:Jl(;;m;~ ' ~ Ji!IJm*llH'Hg ISEI mMB ; 

3 ~rn:i!~$?tml**im.1Xt~rsBmMB . 
3. 1. 4 m11ti&titmilft~1u1ti9JJ:tiltmmMBtt;ta91hlJJ!IJ. JE?J-~11m 

~M*:Jl(;~El~ifilJXt,~~~~~~~~~m~~~~mm~. 

!*f~m1Jl: 1¥.1 m tm1iff * . 
3.1. s ll11t1*3f3E:~m~~. :IM~l::.1:~£19[!!)8~1t. 1*~~~ 
~'.§'.j(=f- 0. 40. 
3. i. 6 }t1ft,g. .ljZ-oo i&ttt ..& .ljZ- iii ;fJl rt m ~ ~ f9lJ ~ tm lYli i&t *ml% ff9 
mfi.~~1m~~*~~. ~-0~mmi¥.J~~~ml%E:m=r~ 
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$ ifi: ~~ ffi. .fs1i i:j:r 'L'Ul It~ i:j:r i.&tft. 

3. 2 m !tr i~ it 

3. 2. 1 :@$t]j)zfi~~~~ gi111-9913 ?~lfilJXI. . 

1 9$t~~ , ~oo$~~~•1.&tttmz~~m~~-.~• 

F-1 ~iil'i.lXt~* ; 

2 a$ti:j:rBmz~*~m13MlfilJXt~•.~•~PJ•flm• 
.J:l~JXt~ft . 

3. 2. 2 m$tia:ttmz~**Jffl7er&*=Jlt, ~~~t*J*:Yt~*· .:t: 
~~na~B9*.:Jlt*Bmz*~•fi~•~~ cm$t*~•tt~ 
XU GB 50033 B<J~~. 7er&*=J't7f'fmtiJiU!Rf!fJ•>J(B<J~J9T , it 
*ffl~Jlt , &J't~ma. 
3. 2. 3 ~:ltliOOfRlt < ~t5~Jlt;g!jM) 71'1r::k=f o. 7. 

3. 2. 4 jl!$t?'H1!T (-El. m ~ )'t;g Jf!i) ~ J't~ *11- B9 nr !A!, :7't :i! M It Jj)z 

Wij)E!& 3. 2. 4 B<J~>Jt . 

* 3. 2. 4 ltttWfil (@.miUUl11l i!:7't*lf:t1Y..rilr.m;iti!Mlt 

il~iii~lt :i!;)'(;;M~(!<JiiJ .W.;)'(;:i!M It 

<0. 4 ~0.6 

~0. 4 ~0.4 

tt , m:ft.\!w~ ~~tli4}~1oJ?tJJ1JJH:rrmi. tJStli~;)'(;iIIHJUIHfH1f.. 

1~s •$t&~~*•<-Eim~J1t•=)~~*••1Iama, 
#ffWJE ""F~tl~>Jt : 

1 •tt:m$t?r~il!K!Ia~llat , mz~@tIL*iMJXt!§~* e P.«; 
2 *W~iria:!tffliYJ?r~•m, m~E:fitfl7k-l¥-~~ll!!;1Ia ; 

3 1lI*=llit!§llt~;ttJ~~B9•mma, :ttni:J:i~llt~l*IN•m, 

~~MIWi~.lm, llt~tJ!t.lm~; 

4 E:*m!§mm-~~B9•mm•,~~~mmm~~• 
!Ia, 13:i1UIL ~~·J!B~~j,\;; 

s •mm•mz~~,~~'~*'~JXtm~~ . ~~PJa, 
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~fFf~"Ol!:ft{j!-=f~iU?; 

6 *·~~-~~·**fi~~-A•2· *~~~­
~. ~tftTiiJ~%~-~~0009ffl~*·~~.@~2~·~ 
*fi~~ 3. 3. 1 ~M~r&B ISS~~>J( . 

3. 2. 6 ~r• c-El.fiSJ!:Yt#J;C) ~.fl~:ifilJXt~l::\.ifil;f;lJ3lZ~~r3itl 

~~ : 

1 *W<~fiSJ!:Yt5•) ~.fl~:ifilJXl.-~OO~J3lZ~*S~ 
fffi:fJl~8*S.15~2:~7JfLJi~0000~~~1Jv(Il; 

2 !fl Z.~0~ll1.A:~rff < 1!1.ri5~.Yt~J£1) JJ!Z~nJ3f S8AiJI, 
Jt:ff~JiJXl.~~OO~/f''..§:1J,-TJW:t£9tfBJ~r.lt!Hlii~~ 10% ; ~­
J1t5C~~#~M~M••~3fS 8~~. @~~~JXI.-~ 
~rt; 

3 pg~0~lt$t~ril.fl~JiJXl.~l=\.00~7f'iVl'T8mi~09 

30% . ~•itioo~tt1J'T 12%at, 7'riTJ3lZ~msPT3f Ja . 
3. 2. 1 ll1.A:7'ril~~oo~IWi~tt~J3lZ~~JJ.efiiE~t~~ « ~m 
ll$t~Ii&!:it~1t! » GB 50176 09~..W.2. :ft][71HMr9tl!Wi~1*7.1& 

trf}l(jj; : 
1 m~7'rilPOO; 

2 *' W~?'r~*fflBllJL ~1t~ftA'}l(jj;; 
3 ?'ritUF:FH?'rf*r.lfil, §1*7H!Wi~~lii~:iIDJXl!Wi~ftfi}l(jj;~ ; 

4 #~~mi~.flf*m~~JiJXt~moo . 

3. 2. 8 ~H~f!T1*7&Ul~FH$:fL;M$1-~, J3llill:~~Jf~~ . 

3. 2. 9 A.!n *AA~ Ii J%fSJ ~ P'I *iii~ j!.ftjj_M t:t1rm JE* 
3. 2. 9 09~>1( . 

* 3. 2. 9 J-..!i:H~M~MmfiiJttt.!"'1*iliiRJ.m;it&M~ 

Jjj(iij ~ ~itiQl'l iiJ j!.;)l(;JiMl:t 

DHlll o. 1-0. 9 

Jliti o. s-o. 8 

Jl!!iti o. 3-0. 5 
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3. 2. 1 o it• J.iY: A 4 ilflli ~ fi :g, fro • -m it BdlA ..t Et!~~ 9=' 14F 9tl · 
~ . J.iY:~ftW~ma.it•J.iY:A4~*SR~g98~-m~~ 

~~Nm+~. s~-~~•~fi•~~~n . 
3. 2. 11 §~ti(~ , § z;tJAfizvil1J.iY:A4i~~B'"ff9~!iX:f~i!~­

~:g_,fi~ 0 

3. 2. 12 *fJHti*~~~ff~, ~i,mJff~~~tltB<J;{fj ~('t*113<~1.iY:~ 

~m~B~~JE. 

3. 3 IE#l~~#.1:Ii9:i.t 

3. 3. l 0~Jlt'LIE:fP~~tr.J1AI ttfmf5'i.*~'J~.g.* 3. 3. 1-1, * 3. 3. 1-2 ~* 3. 3. 1-3tr.J~~1 3 :if'fm~itlL@*~tr.J~~rM I ~ 
•M*•*~~tr.J~~~fta~~fioX~#~tr.J~1AM~~8 

m~~tt•m.f£1*.ltr.J-¥~~·-~o 

Ill tMa~$fiL 
~t;.:~ftK ~JlBftM~ti: S HCC 

( W/ (m1 • K )] (*, JOj, ~iaJ/.:ttiaJ) 

!Jll#lia~t;..11f:Utitj; ~2. 5 < o.40 
i'iiiti -

fll#lia~MMtttlitF D> 2. 5 < o.5o 

?~It (§ffl llJjpifi~MiltttlitF ~2. 5 < o.5o -
~i:i!,ic1iJJi) flljpifi~MifttttlitF D> 2. 5 < 0.70 

$iti~MS*~~~~~-*~~~ < 0.7 -
~Hl~iJIJ~fBJ~~l=~lll~\lll~fBJ 

< i.8 -
Z.fBJ~"il·~~ 

?~rnl=i!PJl$:St < 2.5 -
iltliti~tt<o. 20 < 3. 2 -

O. 20<illliti~lt<O. 30 < 2. 7 ~o . .io; o . .i.i 
?~il O. 30<ililiti~lt<O. 40 < 2.5 < 0.35/ 0. 40 

(§ffljft,ic 
o. 40<Mlliti~tt<o. so ~2.3 ~0.35/0.40 

att, ?~n 0. 50<ilfliti~lt~O. 70 ~2. 1 ~0.30/0.35 
i!M$:St) 

~ ffl i!~?~illl!B 
ilf&iti~lt>O. 70 < i.s 

••< o. 24/ I•< o. 30 

-~i!M$:St(i'iim~M$:Stiti~<W%) ~2.0 < 0.30 

8 



!EtMa~$fiL 
~m~ftK :t:J!Bft~~ft SHGC 

[ W/( m1 • K) ] (3t,, iOi, ~ial/:ltioll 

lllff!it!i~~.,.ttmtr. ~2. s ~0.40 
II iii -

lllff!it!i~~iftttjlitf. D> 2. S ~o.so 

9~il (@ffl lllff!it!l~m'fftttmtr. ~2. s ~0.60 
-

~FilBUJfll lllff!it!i~~iftttjitf. D> 2. S ~0.80 

~w~~**g~~~g•*mtl~ ~o. 10 -
ijti!I g i.llJ m fBJ 13~Fijt111 g i.lllm fBJ z fBJ 

~2.0 -
~Jlil•tl~ 

9Hl~Fi!PJlflll* ~2.S 

ililiii~lt~O. 20 ~3.S -
O. 20<ililiii~lt~O. 30 ~3. 0 ~0.44/0.48 

9~il (@ffl 0. 30<ililiii~lt~O. 40 ~2.6 ~0.40/0.44 

i!:lUlil, 0. 40<ililiii~lt~O. SO ~2.4 ~0.35/0.40 

9Hli!PJl 0. SO<illliii~lt~O. 60 ~2.2 ~0. 35/0.40 

tlB*I O. 60<ililiii~l:t~O. 70 ~2.2 ~0.30/0. 35 

illliii'3!1:t> O. 70 ~J. 8 
*1t1i!i;l.J9H4JlB 

n:~~o. 24/Jl~~o. 30 

l.IWJi!PJltlB* (~WJi!PJl$*iii•.R~20%) ~2.6 ~0.30 

lllff!i~~${iL 
~~~ftK 

:t:lllH4~~- SHGC 
[ W/(ml • K) ] 

Miif ~0.70 -
9~ft (@ffl~Fi!;'faft l ~1.0 -

Til:iii~Ma9~g~~~g•9Hltl~ ~1.0 -
9Hl~Fi!Wlflll* Q .O -

#81f!!ffli!~•tt,#ni!Wiflll*> Q .O ~0.52 

l.IWJi!Wlflll* l•Bli!PJlflll*iii~~20%) Q .O ~0.35 
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3. 3. 2 il$t.3L:ffi'iiji}JftJ(J{J~tl7tJiiZW:.g.T91J.Aft£: 

I :ftinJ.:J.J:lt~°PY 60°~:ft~;t- 60° : 
2 minJ J;Jffi-WUW 30°~mf.Q-* 30°: 

3 WJuJ'-7~!f1¥U:lt 30°~W«um 60° ( i!J.~W1'il~t 30°*nWti 
iW 60°); 

4 *lnJ:&*-M:!t 30° ~3i\~1¥j 60° (@m3l\~:lt 30°,f11J1'{1;-0 
m- so0

). 

3. 3. 3 ]l:~:J:M~~~i.J~Ttl:~~~i i·~Jltrr.f-A-T~tl~~: 

1 *=~~~••m~~M-~ft•m~~~•~w•~ 
fie . 'r'- ~1ti*-\ ~Mf1clfi.:1'~?ff.Mf~ c a<J~'A:.iil:fi 1t1r; 

2 'M' m~:~HMmimt.t~~fx~llfi.t ~ o .Ilk m; 
3 @"Ji! rm m ttJ~fJc:mm~ iI rri17t~'Ji f-l+: u ~f~~~~w~~4~4i~~f.t;~ 
s JcllU~i~~tt=jr~W*~(f<JJ:lll:l~fH~~~ft Y ~~~lll:l~f'I: 

E3 _!)J~_IR{~: tl~~3i~11A.;~~f§.1_~~1lf!it E ~m /. &. 
!W'~i(4Efi}3SC!.~Jr ffi 1rri,, -r- ~ T~ })ill. 

3. 3. 4 ~ffii' ~~~~l~T?la~~flfWfil , v~:t<ffrin=.\J.!OF JiiZ fL.I: T 
~P>J~~ai;.~Wt]Jr. 

3. 3. s ilttt?~n, 9HiHf.19:~tt~H&.1.i~g@l~*1r.il «m~o~ 

fliYE\:W, *~' mJXlffi·~~~7t.t&&~imrln5t» GB/ T 7l06 -

2008 .:P~ 4. L 2 *tr..1~'.iE . #.@~.fE.1'91J~;f<: 

J IO jji&~;.l...tl'(.Jlt~9~il, 9~'fil((.J~\!·~=1'.@flff 7 !&; 
2 10 jji~~.rFtr.JitilHHl, 9~filtf.1~\!tt=1'.@fltf 6 .t&o 

3. 3. 6 i:l~atatr.J~~tt.@i'fgl@~~il Ol~ail» GB/ T 

21086 2007 .:P~ S. J. 3 *l'(.JMi!,1E.§.=f\.@flff 3 .thto 
3. 3. 7 ~~AmiitAcr j('.Jih*.ffi~~~~IH . ~~:fJ;Jf!irp=tr.tti 

~ Jlt Jfll (J{J ifiifJt~ mil i1 !Pl- J1. i1if :i!J't ifri lR < r'l ~ ln l!J't~Jt.~ ) ltlJ 
15 % , fl.~fli!PJ-.3L:Wi!J'tflii:m < ~~lJ!~:tf!tllii~ > 1Jn-&it1l• 
~f~~~lf. 
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3. 3. 8 5'Hl fiHi Ej itt-1* lit ;ft 'd!i 00 IBJ , J.ilZ ~ WJ :ill ~ 7..1< 1&' *'Hti JiTh: o 

J3lZ*JfJ ~ft!.'~l~HL~*4' ~7..1<1&'M /&:l;i'UrU1H~~ ' :1'~4HF:ffl 7J< ve~ 
~JU;i1 C-itt) ~ o '.fi19H~f f:i '.§:* ffl :lfL ~rot rl1i W f:i if& , :\&'. lflJ ~5'r# 19: 
~~7J<o 

3. 4 !EtP!iS#;J~Itt~a-:.J*~{tj~ljlfj-

3. 4. 1 :flt~-TrE1P•~~Ittu~~1jj~IJ WTrltr <P3~.il1Jt7f'•Ei~ 

~),J3lZ~19:tt•~a9~Itt~:flth~~.~-~r~~*~* 
a>t , 1fiiJ:fltff~~!JJWT : 

1 ~oo~•*•~o. 70W/ (m2 
• K); 

2 ;rj-Jt!PJl-:15]~~*'·~1. oow / (m2 
• K); 

3 m:;oo~ tt'.fi15'r2 t=c a9 ~ 2 Wt5'rtJt~ ~ a9 ~ • *' • 
~1. 00W/(m2 

• K) ; 

4 *8<~M~~5ifM)~~·*'·~~~W•*'•J3lZ• 
~~ 3. 4. 1 (19Jl>j( ; 

5 ~Tm~l!Jrn'l5?t1~•.*~~2. 4W /(m2 
• K), ~~~3•* 

•~o. 30o 

$JtliliitP-Lt 
i~~~f;{ K ;t~~(}~Jft!l'i SHGC 

[ W/ (m2 • K)] (j~, JYJ, l!!iluJ/ ~t(r;J) 

~Hir «film 11tTJOi1iitP-lt~O. 70 ~2. 7 ~0.44 

:il!:WJl~Jet) MJtliiiiifRLt>o. 70 ~2.4 ~0.40 

3. 4. 2 ~1)tEti)tpgat~•Ittu~a9~1jj~J$f, J3lltr7ttt1l=~flfl~ 

$t~~~~#ra9~~~~~2~~~.~~tt~i9:tt~1Jt~~ 

~~#ra9~~~~~2•~~ . ~~ttm~~~~~~~~~ 

7f'*r•n•1Jt~~~~2•~~a>t.J3lZ~~~!PM~a9A-f*• 
Itt~•~~~Jl*o~~tt•$ta9~~~~~~~*r•n• 
~~~~~2~~~a>t.J3lZ~~~tt••m~tt~ . H~~tt• 

$ta9~-~2~~~7f'*r•H•$ta9~~~~~~~0 

11 



3. 4. 3 •P.tUl1JHt9%~, 7c1J,, ~ loJ, Wiliii~Ut, i;t;J:giHJ<J~ 

~~*~~m~•~~Rtt••%~-•.~Rttill•~ama 
J't:g'!S*l'J<Jiiil.R:*T-*t~ft~ 3. 3. 1 ~l'J<J~JIU:EBt, •P.t01!1Jtl'J<J§fl]! 
•7t•*~oom~•~~•~·~••d•l'J<Jsm•7t•*~oo 
~ll~~*~?t~ 3. 3. 1 ~~~JQ.;E . 

3. 4. 4 •mut1JtOOtF~~~~~I'ti f1~•~~=111P1~timm 3. 3. i 

~~•~••·••••~*~~sool'J<J~•~~•ttm•­
• · ~*=tT-lfE~ 3. 3. 1 ~Mj~lr <'§ffi~J't#~Ji'!D ;t l!l3~~··· 

~~-~~ · ••••*•c~m~7tU~>~;tm~•••~ 
~Rttil!m-B. 
3. 4. s mmootF•~•:ctt~~timttn:mz~~*tr-11uft~ c 
~•m.#mztt*~tt••1•~~~~mMma~ttn:•• · 

12 



4.1 - ~ ~ ~ 

4. i.1 .A..~*R1fBJ~li.§.fl"v.tff~tt~*tr..l0#il~. mz~ilJ 

~i~it-ffl:PJ~\l!J ~~o 

4.1. 2 -fftlll~\l!.l~~:n*milf:rr~*~i1HH1T o :k~0#il~ 

•iti~\l!J~~hiilf:rr~n*tt~o 
4. i. 3 If!, z:.~0;1:t;~~~~~i/3J?t~:fflrurttn:1illmJE. r~J 
• >J< : 

1 ~-~-~-tt~m,~~~-~~?t~*fi~M~.f.ij 

2 ~IOO~tt~m . 1ill*B~:ffl~#~~~~~R1~~:ffl 
filji,f~ o 

4.1. 4 ~IOO~#M'@:, J.ill.X1*&f.~~~~1l~~Il5?.:$tj31J*fi 

7Jc.1Ji,f~ o 

4.1. s jil*Jff:m-:P~~i.tit~~filE:~!StHk H ~ltk o 

4.1. 6 ~JJ< <~*) tlUJl €i fil~~fil~:i2t~*Mii*, J.illft~:ill!:J.i\Z 

~~~.f.ij~~~~~~.mJE.$?t:ffl~~~~~B~•* o 

4. 2 -m al 

4. 2.1 AffH~lia>tfBJmtr~mfBJ~t1~~nr.lf't~1J':'i~im~~ o 

4. 2. 2 mi:ti~lll~~:fllJJ)z*flH~~7Jc o *=.FH1tt~~.x-tm-m~at , 
~JJ<l!\l]J(ii'JF:Jfl 60°C , .lf'E:MH1: 80°C , ~ @]Jj( Wt.&.lf'E:;J\=f 
20°C ; *YIHIM~lllat ' ~Jj(ifffi.JJ(.lf'E:SI.U SO°C , -m@1J<iffi't& 
.lf'1i:1J'T S°C . 
4. 2. 3 Jl~~llf~:ffl .f.ij#ff: , J.i\Z~~~pg OO~~ilL P.{(~, 13, 
0ti4;l~~~~ o 
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4. 2. 4 ~ ~~i:1:i 1¥Jit~1:!~1Jf1% fBJ ir*JIH1Hf.tf:ltllll 1f i'.t o 

4. 2. s ~ 9='•1.k ~•:ff~lit*~B<Ji:ii.t, B!ZmJJE r~J~* = 

1 i!;;iJ!~1J?}~~lt~@lJj(JiFJm, irft(i¥J, ~tfli'J?J-JiF#t;• ; 

2 *~1¥1~*~~•,mn~•*~•filttfil; 
3 *m~~~*~~,m*~~ft~~7.kn~~t¥Jm~ ; 

4 ~H·~~*~M*ffl~~A~~~~~~*~; 
s m••~t¥J•mc~•~m~)•••••tt#t;~•~ 

PFM,m~~~*~•ttffimmt¥J,~~ttn~st¥J~n~m~ 

~~~-~~,~~nmA4m•~n; 

6 M*~lll~?'~~~~~~{tmi~m•~~~t¥Jm~o 
4. 2. 6 ~9='~1i!*~l¥l~PFJ.k*:Qlj;~mrJci'.t 4. 2. 6 ~t11*~*€ 
itt®•~t (EHR- h) o 

EHR - h = 0. 003096~CG X H/1J1,) /Q~ A<H +a ~L )/6.T 

(4. 2. 6) 

~c:p EHR-h-~9='~1Jf*~*€1@.tJPj·~; 

G- 4JJ€Jjg1-JJ.k*a<Ji:iitmtfil (m3 / h); 
H-4JJ€i~rr1.k*x'1"Ml¥Ji:iit1M~ CmH20); 

1Jb-4i€i~1-J·J.k*x'1"Ml¥Jia.:ititF,~~$ ; 
Q- 1£:itmfttm <kW); 

A{R 
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6 T-1£:it~ @l 7.k Wi~ C°C) ; 
A-~1.k*mii«ffi*l¥lit~*~' fJ(~ 4. 2. 6-1 

:Qlj;~ ; 

B-~mm~m?1¥J7.kmn~~1¥Jttn*~·­
~**~~11, =~*~~~21; 

~ L---•JJM~*1iAf <~•-~u.~~11HM#t;iM?t~7.k 
ff) ~@]7j(~iltl¥J,~,*.tl (m); 

a-~~ L ~*1¥JifJ):~~' fJ(~ 4. 2. 6-2 Ji'&!fRo 
~ 4. 2. 6-1 A {i 

~60m3 / h 60m3 /h<G~200m3 / h G>200m3 / h 
o. 004225 o. 003858 o. 003749 



* 4. 2. 6-2 ail 

'l'l'il!*IJtL: L 'i'iHl!I (m) L: us;;;400m 400m<L: L< lOOOm L:~lOOOm 

afi'i o. 0115 0. 003833+3. 067 /'E. L 0. 0069 

4. 3.1 ~~r9'Jffl{)LZ.-at , 1i:*.ffl?tf~i9:rt~'.2:iml~1!(• .. : 
1 ~·'.2:·~~· · •*m•~:£~¥&E~~M ; 
2 ~'.2:-~>.K~MfBJtQ?t~; 

3 ~~-~~•••~••~·~m~~~~*~~~• 
fEiJ·l8:· ; 

4 ~~~:£•••~~~0~~•.@~~~~mm~ 
~lll o 

4. 3. 2 1r*fflli.1Xt:JJJ:tff~~~p;j~~' ~-0 
~13 tt*~M?t~~~~~*m••J.t•~~M¥m.&mM 
-m rt ::n:r.t 0 

4. 3. 4 ~P-Jm•J.t~>.K~iti , ..El~>JU;.~mt£ffii.l~~3VN% fBJ, 1i: 
*m.ixtm:OA:~1Jottr .ixt•m, ttr JXlir1I~*A'.2: lfill~rBJ o 

4. 3. 5 *.ffl.IXttJ1.tl~1JOitjfJXt¥&fB;f , 1]l!JijBt lBJJk~:>j(~~B9:£ 

.18:,~tJfJXt••~'.§:~?j-~~-1'-tJfJXt~-~ o 

4. 3. 6 -r~o·lf{)L, 1r*m~:£1=\:£tmJ¥m : 

1 a~wm•:£~•*'~P-JA~•~,~•fil•*,ft 

~-*B9*.1Xt••.&~--~-~~ffl~*ft'.2:~~-B918:•; 
2 ~*afi•~•J.t~mJ.tt£M · •~:£~~$J.t~*• 

(.'6~18:- o 

4. 3. 7 Uf!Jf.l~f1:ij~-~~~-~·~liY::£tl?t~~-1'-~JXtflt~ 

~~~•••~ ; •mJ.t~*~~~~~~-~1i:~?t~~--t­
~•.ixt••~; if~tt~•••~mzt1!~:11J.:bo~~ft o 
4. 3. s r~tl~~E\~•••nm~.ixt:fil~1'"1¥tft : 
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1 ~-~~-R*m~.~~·IR~~,~~~~*~~ 
1-t::k, 1!f.fn filijgfilf.trBJ~·lf, J3. w;~JtJ11Jt£1t.iJ~~i/3J 18: jjfill.Jt ; 

2 •1JtP'J IR~1.f~~*~ JXt. 
4.3.9 •1Jt~ fBJiftJ)jt~lOm, J3.f*~>lOOOOm3 !Jt, E:*YIHI 
M~r~~~~?tfil~"'=Ci~-:P*~ · 
4. 3. 10 •1Jtpgf.f:t£1!fi~'ffi'1:f:~~~nt1Jtpg IRB-t, ~ir.ff.¥~1¥11i 

ttl.llZ~JE rj°!J~>R = 

1 •1Jt•~•P'J,*IRElZ••~P'lm•,Jt~,-~,g 
filtl,(REJHf?~~*f.~~tN~~!J?t . 

2 P;i, ~~IR'.§::5tJ11J~lt~ifu1*~1f tl::tJ.:il!!fR.~-~ fBJ ~at 
:J!~, ~JXt. 

3 pg1R~:k..l3.'ffi'1:f:~~~~*fil~~1¥1~~,~~~~$t. 

'.§:iifi~*~•@i&*•E..IG~ft. . 

4 ~-1)t-pg!R~fBJ*ffl~~~~---8't.~*~~­
*ElI1E?t*JfH'.~~~~4:~ §?&~mt . 

4. 3. 11 ~JXtit~~t=c~•*•1¥1m~j.\~ifuJmmElZ*m~~ § 

~•~Rmff•1¥Jn~•11R2.#ElZ:triitt~#~~M•~~ 
JXtfil.*~~ft~:fi}:;J\*.IXt:il. 

4. 3. 12 ~JXtiit~•-*~*YILl:J!JXt~mtfil:l~n:r.tat, ElZ••~ 

**ilD:*lt~~t=cmt/1'~1¥1~.~, *~:f13ElZ~WJ~rttuiB . 
4. 3. 13 ~JXtiil:~~4:~•*~, ElZ~iiE.¥~tt~fli:Q:7cEJfW JXtit 
5 LAffr JXt , ** ~ PJ •.m JXt it ~m »& , f.lt: JXtl.llZm .1Efl1:7cffr JXt fil)g 
fi~* . ffrR~1¥1~M~I~~ff~,'.§:*fflffrJXt~@JXt~~ffi 

~ff¥1Jn~. 
4. 3. 14 ;££A9! Wfl~J3. ~1-t::k B<J .IJf rBJ , '.§:TA .lE~fJi JXtfiljgfi 
~>J( . 

4. 3. 1s E:*JMffrR*~m~•mrBJlltrrBi~:~U~H~~ , ~./f'tm 

~mMR.¥mm~••raJ~rrm•E..1Gm~~ . MR.¥ml.llZ~ 
~fij. 

4. 3. 16 ~JJL1:$f.f:t£~:7c~•:ttI, ~~Jt11Mt:~iml~fBJZ.raJ/f' 
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wit at ' :if' Ell j[ ~ .&\ lfrJ:W l1'J @) JXI.. 0 

4. 3.11 /l'E*=ffl®f JXt..*mffet:!l~ii~.A..!A~d>0;1trK~B<J~iml 
~mo 

4. 3. 1s ~E\.ii7Jf!flmzm~ r~~~>Jt = 

1 *11.~ii?l!tfl~fJJ~ll;fJ:if'::k=f SOPa Oez~/l'1J'T S. Oµm, 

~$ : 80%>£?:!20%), ~ruiJJ:if'::k=f lOOPa; 

2 4'~ii1Jttfl~fJJIDl:fJ:if'::k=f 80Pa (~~/J';J'T 1. Oµm, 

~$: 70%>£?:!20%) , ~~JJ:il'::k=f 160Pa; 

3 ~~~~iml*m~u~ff.mz~m~~::k~JXt..~fi~ 
tfij~o 

4. 3. 19 :if'l.i!l*m±mJX1..mfF'1tu9*-~ii~, ~~1.HJ!Fo~~.ec~ 

:i!JXl..iti:o ~Hfdlf~~flfmftffl±}t.IX\,il!B;f, &'@!*!&~ti.IX\,, ~ 
~*'JIWirtniJJ&o 

4. 3. 20 ~1"il.*m:i!JXl..~J.i!ItH~~.SC~JJ!ii~it;l'):l9n~ o ~~ 

~ .¥ ~*fflJ:J!JXI, ~ mt~IHJU~ 5:\: at' Ehn* I! *i&Ht:i! .1Xl, m~ ' 
1nmz~~ r~~m~ = 

1 *JXl..~Jl;Jv=f~~T Sm B;f, *JXl..ml!t:if'EiB:i l0°C ; 

2 *JXl..~ll::k=f Sm at , *JXl..ml~:if''.§'.imii 1S°C; 

3 ~*m•~*JXl..MJJ&~~-~JXt...¥mat,/J'~J:~~~o 
4. 3. 21 ~ifaij.*~~E\.mt~ll~J.i!Ift.A..!Af.!i;fJ IZJi!=f@!VftRL 1ii*­
~atE*ffl~$~, ~~~~~fl~~JXl..~~~m~m~o 

4. 3. 22 ~ifflJJX1..*m~~E\.~JJ!~4h-J.i!Ifl:.=f .¥&c~~:rari:J:i,i:.,, 11 
fF J=llliE:m :If' E':ii::k , ~ ifflJ JXI.. .¥&flit li JXI.. .¥ &c ~ JXl..ltU~ ~IP-1UJXUil: 
*€~$ <w.) mtti:rt 4. 3. 22 it~. #7f'm::k=f~ 4. 3. 22 "f:t~ 

~~~: 

W . = P / (360011) 

J:ti:p w.-JXl..ilt.¥miti1ftJXl..:fit*€:9J$ [ w J (m3 / h) J; 
P-JXl..m~~EtJi <Pa) ; 

11 ---@. * JX1..m, itmlit ~i9J ~ -~~ $ o 

(4. 3. 22) 
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~i'llP<t*t.lt 
Mi.lXl.*t.lt tlt~illiJXl.*t.lt 

fJJ~:i:!tll! "P~i:J:tii 

w. o. 24 0. 27 0. 3 0.27 

ff~~ft:ffl-*&(m) <60 <BO <BO < 60 

4. 3. 23 ~ifnlft , m1J<*Ytm~..@r~u~>.t< : 

1 **~*rr~ft~~~~~~~~*~·m*m~~~ 

**m; 
2 ~-M-~#~·~·~ft~~-~- . ~~g-ft, 

~~m~~~m~.E:*m*~~~~**~; 
3 ~~rru~~.~ft~~•r~~~~~~~~m~ 

~~m~~•*•·E:*m~~~**Yt; 
4 m••~m~~,*•••~*h•tt~4~••~~ 

~•·*•~*~~~~~~•.ft,•~mmE:~~tE~*• 
~~m~m•~~ · **rr*h•~ttn; ~~•ffh•~~~ 
&.fWi7c=f 15% B-t , l!lZ*lfit:fl~~·.mf/ifl8i; 

s *m4~•m••tt•ffh•~~•~7c.An•§* 
•~rr~~~-~ . E:*m-~•~~fil*• ; 

6 ••4~•m~•tt•ffhm~8••*~ · E:*~• 
•flJ.K•••; 

1 ft1J<mgil.~ftJ.K~ , lfil1J< •itT.fill&~J.!lZ1J'r s"C ; tEtt 
*~•,~~~-~n•-r.E:~7cftJ.K~, Ifill.KT.fill§ ; 

8 ~~**·~~ff~•H.J.!ll*ffl~~-HJ.K•n~; 

~*m•**••:flm••~*•~·~*fflX~n~. 
4. 3. 24 ~~*J~inlft , •**•~~~**· ~.~ftm~ Q;;;:::: 
1163kWB;j, ft, mJ.K•mz*JJIJ•tt ; ~ 528kW< Q1< 1163kW 

~' ft, •1J<•E:*JJIJ•~ . 
~i~ ~•ft•**•~•~*••~.mtt~~•ft<•> 
1k*•*€it!.~ft <•) t~ [ EC ( H) R-a] , ~f,~t!tE.D8iI~ ~ 

18 



i9:i.ti$i!Y3 9=' . 2'.~<t ( ~) 7.1<*€it~~ (~) tt:ft(j.\; 4. 3. 25 

i.t~ . 

F£(H)R-a = 0. 003096 ~(G X H / 11b) / Q ~ ACB +a '£. L) / D.T 

(4. 3. 25) 

;:.t;i:p ECCH)R-a-~~~ (~) 7J<~U1E*€~:tllu~ (~~) tt; 

G-:B}EJ'~fi7J<JJ[l¥Ji9:i.tmtfil: ( m3 / h) ; 
H-:B}EJ'~fi7J<~jDC;J]j)z1¥Ji9:i.tfh~ ( mH20) ; 

1/b-:BJEl'~fi7J<Jj[)(;j]j)zl¥Ji9:i.tifFR.(~$ ; 

~7.k]i;tft 

5 

Q -i9:i.t~ffi.filj (kW) ; 
!:!. T- nt', .~iUt~ i9: i.t -m lill 7.1< 7Ai\ & CC) , :ft( ;& 

4. 3. 25-1 ~*; 

A-Ej7J<JJ[~fil~~l¥Ji.t~*~·~;& 

4. 3. 25-2 ~*; 

B-Ejm~~fflF1¥J7.l<mn~~1¥Jrr~*~· 
~~ 4. 3. 25-3 ~* ; 

~L-~~~~m~~o~~~~~zmF~@ 

71< ff ill 1¥1 .~-K13t < m) , ~ fil z ffl F 1iJ JXl, 

m:m:ffB;J, ~ L {J[ml~-* lOOm; 

a -Ej~ L ~~1¥Jitii.¥~. ~](3& 4. 3. 25-4 

~Jlk . 

~ 4. 3.25-1 &T1i ('C) 

~**tit 
~~iii!~~~ ~"t~~}iHJH!\ *~~~~~ 

10 5 5 

tt,n~~~~~*~mm.~*~~*~~~mm~~#~~~. 

~ 4. 3. 25-2 A flt 

\iti ~7l<fft! ii!ifit G~60m3/h 60m3 /h<G~200m3 / h C>200m3/ h 

A{il 0. 004225 0. 003858 0. 003749 
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* 4. 3. 25-3 B fi 

~!,ld1i.!ilt 
IW'!1 fM ~]]('If ill 

iWt.i':t~~* 'lfiY 
11.!1~$1)~~' J(t~if.Ut 

~A<~~ 28 -
-~~ 

mA<*~ 22 21 

~Jj(~fi'E 33 -
=*11~ 

~!Vk~!Ji 27 25 

~ 4. 3. 25-4 a m 

EL:s;;;;4oom <IOOm<:E L< lOOOm ~~lOOOm 
' ' 

4. 3. 26 :lt!! ( ;j<) ml~.*~ilffJ».:~J.iSL*NttiilHP!'Hl911<1*tlf!.f!Cffll.tti 

89 COP ii.& HJT17if $t ~I] 71< ~ t'.t<r~ ~ii J!RiM~ ia:it 0 7b1t 1lllHoo~71< ~ 
~J3YmJJE~ 4. 3. 26 B9~;J( 0 

( 1 + cbP )H / Cr; . 61) ~ i~~ < ( 1 + C~Po )Ho/ (5 r;) + i~~o 
(4. 3. 26) 

A r:p COP ,,- 32/ 37°CI(5G r:mm 89ttfi~~~; 
Ho-~~*1f~r7.1<~1H!~~~ CkPa) ; 

20 

C OP- 7.Vii 1Y!~iltr I t5r. r ;f/l~l!. (i<] ·115~ ~fl ; 
H-7.mt1Y!tl~Pf;7J<*i¥JJ-.:~tm~ CkPa); 

77 -iJij{~IJ~Jf-7.J<:~jf~itI~.~j't-j~* (%) ; 

D.t - tmt 1YlU #t@I 11< lll!~ < "C ) o 



4. 3. 21 ~•?t!fl7.1<¥~•itl.i\Zm.@. r~tlJ!'.* : 
1 A~u~,~~,m~,~m,~~~7.1<~$~~ ; 

2 ~~*mz~~~~~~~mn~u*~%JXt.~~x~~ ; 

3 ~!fl*~*~••*•·*•*oo~•tt~~~~!fl* 
;ffl"7.l<•zrSJ~i\'lli~7f'J.i\Z8tt 8m. 

~1~ *··~~~!fl* · •*···~~~. 
4. 3. 29 ~$J~~Jtiitit$IfHJL~ifflJ¥~~Q}faJ~~~J.i\Ztl.@. r~tl 

J!'.>j(: 
1 $J~I~l'"fifb.{iif~tt~¥~7f'mf~T- 2. 80 ; 

2 •5'~m~•l*lmmjtmi!J11!, mlJ!l~f?f~~AGtr·~!l; 

3 m~~--~~•••*ll7f'X~tt 5m ; ••m~•* 
~~~·~*.lt7f'~u 70m0 

4. 3. 30 ~-~·7.l<·~~•filWJl, mt!iJmff IE~~f-?ft <•~ 
~tflli~••tt~Ji!tl » GB/ T 8175 ~~T!tJ¥fJt;f1l§}j°~ffil~ai~ 

&~fl~tt~.~~t!i*~mffl~ I ~~~~m. 

4. 3. 31 ~•~•~•m~:RVJ\•mmz~il~ 4. 3. 31 ~~~. 

~~in g~R•~-~~•~•m 

JXl'l3'~~ :fll;J,P.\llli ( m2 • K/ W) 

-Alt~~JXltf 0.81 

~lfill~~JXl'rl' J. 14 

4. 3. 32 ~ifflJ-f*~ifilt~~~mj~@•NIWi~~.fO-f*t?fil . 

4. 4 iM JXt 

4. 4. 1 E!1J[~jj)Xl.' J.i\Z~il l'"jtl~~: 

I •*ffl~MiiJiJXt.mB•~~··,·~-~~~-· ; 
~~MiiJiJXt.7f'~m.@.•l*l~~~~JXt.~~J!'.*~·mz•Nm~~ 
JXI.¥~ ; 

2 ~~~~~*ff9A~~m~0~~1A.J.i\ZA~~tt~ 
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•~~m~w~~m••~~-B9~# 1 
3 fBJ &tj.\;:IEfrB<J::k~0~~1AE:A1k~rSJ~~~.E\.~fm 1 
4 @1A~~~~*~•m~~~~~B9$~.ill*m~$ 

f.1~~. !16,~B;f~l;,,{~0014~~ . 

4. 4. 2 ~ A]Jj, *Wlf$i' .EL/Fi&!::'i!t~ 9='· ~, f.l~~~Ufta<J~ iffll 18: 
C~HBJ) , '.§::(£ 4}~ ~ 18: Cfff IBJ ) 5Hn~~~tH~~ @l i&~ ~~ B9 ~ fliJ • 
.E\.&fl. 
4. 4. 3 •9='~iffll.¥t/tB9f.l~JXLA@li&.fL ill~.g.r~tl~~: 

1 :i!~it::k-T~~-T 3000m3 / h B9lf7fitj.\;~imJ•tJt, .EL.¥ 
t/t:!EffB-tfSJii~/FY-T 6h B1, E:i&!:flt:f~~-@li&•N . 

2 i&!:itfJT~:lt::k-T~~-T 4000m3 / h B<J~vfiL¥tfe, .EL.¥t/t 
~ffB-tfBJii~/FY.-T 6h B1' E:i&!:ftt:f~~-@li&•fl . 

3 ~:Utt*~~~··*m•~M@ll&~$B-t, '.§:i&!:~­
~-IIDi&•W. 

4 ~it7f.l~~AIIDi&•1te<J.¥t/t, :f':E:U~**1Jfrt¥:~~~.E\. 

m•a~~MB9:IEfiI~ar.•~=1'~~~:UIIDi&&N••· 
4. 4. 4 14~~AIIDi&•Jt . Jj\z~.g.r~tl~~ : 

1 t:f~~AIIDi&•jl C~A*°~A) B<J~~Alfili&~.$/F~ 

f~-T 60% ; 

2 ~•i;,,l••~m~~B9~~•~•t1t~~-~m~•B9 
~~~!ID i&• ft; 

3 ••n~~~-~~-~=1'J.!\Z••••B<J•t1t·~*m 
~Alfili&.!11 

4 ~~Alfili&.¥tft,E:*ffl~Alfili&&~ . 

4. 5 ~ ~ ill 

4. s.1 ~lli~~•m~, •~B9~~ . mz~tHi.m$t~~ua~m 

~fil . ~*~~fmm~~,~~~~~~,~~~~~.~~* 
~iiE.Ef9D~. :J:t~~~ r~tl~~ : 

i ftJIG*1JmPI-N~fm7W-, ~•, ~-~~•~1~iftdftfmm1 
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2 ~*m~m~g•~•••~-~~~~~~*~~~ .. ; 
3 x~~~ill~~~~g.~*ffl*~~-~~-~~~ 

.t11~&~~i)i~ffi~ ; 

4 A~~#amc•.~.•~•>1¥J~g.~*m~~ 

~~~·~~~- ; 
5 A•~•~~m~m~~••.~•~w•~•~~# 

"·~*mg•~~~•.H•~r~~*: 
n •~~~lli~~~-·~-~#.~~~*~m?m 

::Jtriffl~, ~IID7J<?ffi'I~~lli1Jv=f re ; 
2)·~~~*~~*ffl*~~=~-~$~-*~·* 

~lli*ffl~tfitill:~fi; 
3) illtt•~~ffi~~tf-ilttWffi~ CSCOP>, :Jt-illti~tt 

:fftitt)C#~ o 

4. 5. 2 ~x•~••Hr.tilr~tlm~z- 1¥Jll11t?r~. ~~'*m 
~••:J?.~•*~~~~~~~·~~*m~~~••: 

1 ~n~~.~~~m~*~~~~m~g~~1Jt ; 

2 ~~~~~.~•~••~Hx~~m•••~••~ 
~1}t; 

3 x•~• . m•.~·--~~~§GM~F·~~H 
xr!.f1Jm••m.~••1¥Jll"m; 

4 ~~~~ffl~~~*fiW•HM•~~-~~:ffR~ffl 
~it'.5~"fst)6ffl, :ff~IBJ~~~ibl"fst~ffl~f*:l?B9~$~7c=flfe 

flit!. •:J?~.$ 10%1¥Jll"1Jt; 
5 *m•••m . m~••~••i¥J~•~•~~tt•~ 

-~ 20%~m11t o 
4.5.3 •11B. •~. •:J;¥•:J?~Jitnc, llim~r9tlJ!j::Jt : 

I ~~ill-~$~.~-~~tt~.~~-~$~lli~T 
;& 4. 5. 3 i:f:ll¥J~~{i, Hllif.fil~fiOO~~;(f «~~J1!1Jt~fm~ 

it~<fU GB 50189 1¥J.ttl.~'d!l1~ ; 
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~*'!UE3*;.ltfil D (t/h) /$i}'E~H!\:Q Q <MW) 

~:!t·~tt'l.& 

Jf.U4f'I'~ 
D<l l~D<2 2<D<6 6~D<8 8<D<20 D>20 

Q<0. 7 o. 7~Q!:;;l. 4 1.4«~<4. 2 4. 2~Q!:;;5. 6 5. 6<Q!:;;l 4 Q>l4 

lli:'illl 86 88 
~'illl~lit 

~'illl 88 90 
fi'il:tP 

~~ 88 90 

Ji!~~~ 75 78 80 81 82 
fi'il*' 

M~{flt;t~ ID~ - - - 82 83 
*'~fM*' ~1.¥ 

fJIHl'..*~ - - - 84 
~m*' 

2 mz~~~~~~-~~$~~*~~m~~. ~~•~ 

•~ft•~•ft•~•a. ~•-T•ttm•~m*~~.•ft• 
~~~m•.•~•~~mz•-T~%.m~.•~•~~mz• 
=f ~% . ~-§~-~-~~~MI~r~--~fi ; 

3 •~•~~ft*~m~~~~~•·*m~~•@~~ 
~-~~~~m.*KBfflEtt~~-~---~~m . 
4. s. 4 ~~.ffiJmtfiPF~7Jc c•Jii) .fftmmz*mfE11~fflns. llJ$, 
f.£~~~· (COP ) .&~~®*~{ilj'!i~~~· CIPLV) $.l(f.:j~.f!L 

m. 1fmz•JEr3'1J!N*: 
1 ~Wi~ifftJ~I~~jJil.~~{lj:r ' '~~~~· (COP ) ~mz 

{~=f;& 4. 5. 4-1 ~jJi'.~fi . 

* ~~H ~*(M~lmm~~tttt~~ 

~ ~ feji,)E;iJ~f.l ( kW) ftflli~~ (W/ W) 

m•:ttl~NE:tt ~528 4. 20 

~528 4. 80 
tUF:t!: 528-1163 5.20 

*~ > 1163 5. 60 

~1163 5. 30 
Ji!.I,C.,:t!: 1163-2110 5.60 

>2110 5. 90 
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~~ 4. 5. 4-1 

~ ~ fi!li}'El!i'IJ~flt (kW) ttfm~fi ( W /W) 

~so 2. 70 
7U~~;m~~ 

>SO 2. 90 
J.xlJ~!ilG~ :61: ~ZP 

~so 2. 90 
~:ff~ 

>SO 3. 00 

2 7.l<rt~BtJLf;R1¥J•~•?tfb.?.litt~~·ffi UPLV), 7f' 
lill{~-T* 4. 5. 4-2 89~~-m: . 

~ ~ ~~ ~*(M~l•m~~$7taffltt~~ft 

~ ~ ll}'E~~:a (kW) ~~fll7ffA?.'jttfm~f£ IPLV ( W/W) 

~S28 s. SS 

tiff~ S28-1163 S. 90 

>1163 6. 30 

*~ 
~1163 s. 45 

'/lS'L'~ 1163-2110 5. 7S 

>2110 6.20 

3 7.l<tt~••~mmi¥J•~•?tfb.?.littn~•• 
CIPLV), :::f''.§:{~-T* 4. 5. 4-3 1¥J~Jil.~{R. 

~ ~ $i)E$1J~:fit ( kW) ~~~il?tfAillittfm~~ l PLV (W/ W) 

~528 7. 20 

*~ ~'L'~ S28- 1163 7. 50 

> 1163 8. 10 
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1. 4. 4 •~*•l&t*~mar~~*~~~, •, ~:fb.fili~1t~ 
•.mztt•1¥•~~•~il~m•.••~n•••~m•mz* 
-=f 70%. 

7. 4. 5 11*1~*-~filnJt~j.\'.;, i&t*~ilL I~VftiL&;igfi1fj.\'.; , 

mz•••~~mz~#~~'•'~, ~~~•.~tt*~m~• 
-~. ~fi~~tt*~•M.11*••·~~-·~<••>-J&t* 
~-~#-~AW-J&t*, ~-~·'1$fi#·~--~j.\'.;. 
7. 4. 6 ~Af!J.ffli&t*@.mM£~tfL~A~fnJUE . J.i!Zf!Jffll!!ll 
~-TlW~~~~~-a~~~-T~~~~~*~•fil. 
7. 4. 7 ~~, ~·*ml.i!Zffi!J~ft)tf!JiFJ~%tfL~Affi!J~, ffi!J• 
~;igfi~~. 

1.5 * ~ ~1 m 
~~1 lill~*~.ffl·~~~~$fi~···~~~*~-~­
*'&tfl!il.~ife!t:®~~-@li&~ft. f'F'1M!fr:r~*~:&-~mm*~ 

m•. •~-~~~*~m~~~~••·*m~••@i&&m 
•~•j.\'.;~• . •~•~l.i!l*m•M*IEli&~mm•. 
1. 5. 2 ~*~um£*~1~~m*~m1.11:. ~t~ott:~m*t1rilJ.!1! 
B;j, ~;f1Jffl~~t"!H~~~i"i1~1J<. 

7. 5. 3 .@1.1Ci:f:t~~~~~~, ~AB<JIR:b.tL ~*m~~~@!&fNt))ffi;. 
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8.1 - ~ ~ ;E 

8. t.1 11i'.:1j!~, t2*1 ~tr~*~ElZ~flH:it#JIG:itL Jilt~, n:r~, 

~m'*$1¥1.,,fi~.rt£ o 

8. i. 2 WBm£~, ~7J<t-1~1Jc ~~1Ki~*~a<1~nlki*J~Ell~ 

•••~D,ffi*fi~,•~~~•~Mtt*~m~••~ o 

8. 2.1 ~i:j:i~fF!~)Xt,~£~iffil.,,~~~:iltfrlK'.:~IJ~¥l*J o }l$t 
iii~::kr 2oooom2 1¥J0jtJt•~Hft#!9='£iJ!.1*~13t, i'iJ*ffliI~ 

!tt*~*l <DOC) *~' i'iJ~~~*l (PLC) *~~ o 

8. 2. 2 ~:J?ffl, ~~.flLffl*°ft, ~~.fJL9JlilZitH7~fili.t~ . n 
fili.tfil:ElZ-ElfiS °"f jU l:kJ .§ : 

I 1!& J/Sl.1¥1 7~ ;ft ii'(; 

2 •~m,•~ll<~lk•D~~-~~ft~fil; 
3 ~~~~ (~)~~~~~~~fil; 

4 f~7J<:ito 

8. 2. 3 *J'§lz:~·l1:~1t*°~tMlat, 1£4if*0~il!$t~~i1~0fO~ 

mAo~,J.ilZi&t~~~*°~~tHM:~~o 
8. 2. 4 * .ffi ~ 9=' ~Iii£~*~ at , .If' !liJ 'ii .ffi iii {ft~ IR t;,.t '.§: ?HJ1j 
~~~~*°~~trt~~ o E:~~*~~~~~~~~*IR · * 
J}lj~ft~, ~:fil:tHi~flo 

8. 2. s ~:11' ffl*°~~.fJLffJJ.ilZi&t!l~~fil El ;IJF.lfli1J~fL 
8. 2. 6 ~:1?91*'1~~.fJl.9189¥.l*Ji&ttr~~'*rj°U~~: 
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1 Ellnafr71<~*'1~n••~~•~• ; 
2 ~ll<l&illlillfm~~'.i:j~l&lll:iltfiiJWW; 



3 ~*m~llin••*~~*~rr~~; 
4 E:n••**•*ill:rr*•~•~fti!~t£~; 
s lli~--~*~~~~~~~~~~~-~NA~~fil. 

8. 2. 1 ~, ~•*t!El¥1t£1fliJ. lli~-% r~tl~..W.>:E : 
1 JS)Zfi~:tltft~7Jc C~*) ~JUIL 7j(Jfi, lt'lJ fl, ~t;ilt!~ii 

4i-B9J1fMJ¥.Jaw;f1l:il~t£1fliJ; 

2 lliR:tl!:B~*mm1¥J~Bt£~.u*m~fil«~t£~ 
"jj'i!:, ; 

3 lliftill:rr#•B9~-~M .E:•~I~~~~~~~~ 

ffi~~M1J$,*fflm~tt~~Mn'A; 

4 =~*lliftill:B§~~i!~~ . 1r~~~mlli~~·~ 
it, HEE~E:ftft~ilWP"; 

s llift:tl!:B~-mRm1¥J~•~• . 1r•••*~••• 
ill:fj~i!t£1t1J; 

6 lliftill:fj~-*1¥1~~~~~~ ; 

1 1rn••~5'~"1:•~•~*~m*lll:ft1;1t7Jc 11fil.Jj[ B9tt1t 
ir-111" ; 

8 E:n~.m-J.t~Batfa.Jill:ftii1il¥1~~1.i!!m; 

9 ~~·~•3~~~1¥1, E:*mmm•~-JJA; ~*m 
w~-JJ-Aat , ~~*t!Elli~~*mma•~~•~m~•~ 
:]t~; 

1 O J.i)z ~;j * t!E 1¥1 ~ ~ ii C ~ Bf ta ;f11 .~Ht-01) :i1! fj .It jj!Jjjf11 
·~-c~ . 

8.2.8 jii:J:l~lll~iA!~H!Cir..J~ (1J.I:) 7.1<*'1.m&7.l<~l±l.A.1Jl¥-J7.I< 

•L~~•ffin~.mmw.A.o,~*~@7.1<•,~~~~~@ 

R~L~*~~-~~tt.•8~(1J.1:)7.1<*'1.m~~~ir..J~ 
(1J.l:) 7.l<~,~~7.1<~,~R~~l¥-J~RWL~~-~·tto 

8. 2. 9 ~~R*t!E~~"1:~Hmmml¥1.it~, lli~-% r~u;..w.~: 

1 llin~rrJX1.m,JX1.~~*~1¥1m~~~~~; 
2 llin~~.ffiB;ffiij~fj~lt-j" Ja1'~1fliJ , ii:~;j ~1'Bffiij~fj 
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tt-f.t~m; 

3 *m~~~*•~·~mmz*m~w~M; 
4 ~~~~mmmzn*B•~- @~.m~~*•a<J~& 

JXttl~~ffitJ; 

s E:• • '.¥:~r~ ~ ~• fJt 1-t 1.mi-=rj '.¥: P-J th11Jj(tf!: ~ 1R ; 
6 ~• ~-*•z~*~E:*JfliiftA. ~~~ -*ffl :J£ilJIJ:tJ.i'.\; 
1 ~'=\.:i17m~mIAfl".ifilEHll~~lfil.7R~~~ . 

L~ro ~mawmz*m~~*~~~~ffi•*~~•1J~,E: 

•n•m~~~~-~. %~~•~mav~t£•mz~*r~ 
~~: 

1 mznx-t'.¥: r;l;Jlffi'tlt~>Efl:iiH-T~f!iiJ; 
2 mzn~~~*fi>E~~w~M.E:~~w~~~Btt-f.t 

f.;J~ 0 

8.2.11 •~"iil~~ifi1J~Il£a<J~~. nmr~tl1J~: 

1 *ffl~~-~Jt~fi~¥• . ~M~I~~fi~.E:• 
li'.¥:'*1~r~'=t~~~~it1J&~Jt CWtffr~fil) ; ~~f!iiJ~I~~El 

.i:mW~Bt' E:•t«•r;l;J~r~~a<Jtfill~~ifjijffr~J:t CWtffr~fil); 

2 ~Am@••*§A-~1-t-*a<J@~.E:•t«SJ:kJ 
C02 f~Jjt.Y[~~{l, ~$:f{l1j'Kfr ~tt~fil'.1J'Kfr ~fil~ifilj . 

8. 2. 12 ±&r~$1l'.a<J~mE:*m~€i-#1'*1J~~i&!f1~miJ~~ 

&fl.~E:••~m•~~~~m~~~~~~c€t•)~M. 
~-!«$$'*1~CO~ll~fi§~~fi~M . 

8. 2.13 :2ifti1El~11~U!;•mz~i'i~m~t£~fL ••*~~*mz 
3(~ El ~ilffi.-~ifjiJ~jl . 

L~M ~-~fi~~·-··E:&ftEl~mw~M•ft. ~M 
•flmzA41-~tJi~~faH&. BIH}~-~~fl A~m~~ffitJ~*~ 

~a<J~n . 

8. 2.1s ~·~~~M*ml.!iZ~iil:Wlti, #A-ti¥~~ifiiJ:9Jn . 
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8. 3 ~ * jjt * 
8. 3. 1 J.i\Z*111~Htilt~~, .ffl1JO~IHl *1l~l1R~* ~ ~ ~iiflititt 

**·*J.i\Z~*~rroo~~m «~~m~~*~tt~m» GB 
50555 ~~*~Ji'.;E 0 

8. 3. 2 1ifitlil~*~7J<1Jll~, ~~~~li~' li)z~~~7J<~ , ;/ltill 
~, ~~mt:Q:it~"~i.IUtiil~tL 

8. 3. 3 ~i:p~JJ<~li)z~m~~ijUot£ffliJ1r~*r~~~.w.;E: 

1 ~:t~m•1J<~:fiU1J.~,~~:filltt:fi~jj!~; 

2 ~-t~ -i-)grr ~~it!:fi J!{t79!ttt-:itl:rr'$1~~t:tfl~; 
3 ~smJJ<•,m•lll~~*m•~rr~~; 

4 ~m~~*r~r3~~. E*mmmm~n~o 

8.4 ~ ~ 

8. 4. 1 .i:~?X~ffl fllil(J.Ui:fflit!.ilt*r~T l OkW B;f~~ ~ m it! 
~-i-*r•r lOOkW B;j"' J.i\Ziiiiit!.Rit:fil~fL 0~milt1i:~ 

rtm it! fi~*€~&11 ~it:m:~ m, #ll!rrfm~?HJT;f11otrl1!! . 

L~2 m:~~ng•~•it!.n~•~ttfil•• · 
8. 4. 3 li)z~ !ffl ~ M RlL ~ im1 , it! .7J , %='-* .ffl it! ?t ~ :ilt rr ~ fl~_!![ 
~11 ~ itfil . 11'% •1Jt1r~ P.~ ~ ~tifi~?t tffi :iltrr t¥. ~~_Y[19J~ ~ itfil. 
8. 4. 4 ~~MW-~&t~t'aJ.f11<*~!¥.filE(1~!kitfil. 

8. 4. s P.~~t£ffl1Jm:~* r~~~Ji'.;E : 

1 Jffl~t£-J.i\ZM*•ilt~fflffl~~~~*~~~ . :itl:fi?t 
g' ?t~1it£$J; 

2 nKilf~.1%-@:~!t-:Pit!.t£$J~,~,7f;lc; 

3 ••-nA~m~.•~m~~~At£•7FJc~1i:~r 
2~.~-~7F;tcJifit£~~~~~X$r6~ ; 

4 ~•,••~,nff,it!.aff , ~~~,w*••0~ 
:ljJElf~P.{(~, E:*JIH~i:J=i7FJct£$J~~!t!!.F~li)zt£$J ; 

s *~~-$~fm,$~~:1jJ~.E:*M~fm!ffl~t£• 

41 



~~; 

6 ~~x~~•~••~· n•t£M•~x•~; 
7 .$t.RBM$~-·~- --~a.m*~B·$# 

:f)!j.\; r:J ~Jt£ffjij.j{o 

8. 4. 6 *ffl~i:f#t:!li~ifnl*~B-9*~0~~$t-~~i1!$t~ii 
~~:FJI!*~· J3.$~,g. <<~~~$t~it*ffit11n> GB/ T 50314 8-9 
;Ji,W.~o 
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9. 1 - liH!: ~ :iE 

9. 1.1 :r.viEl~fJ.l:J.fil~~J9r:tEit!1.~~1Jll.:J4tl , ..El.J.fil~~*~-f*tp!R, 

X~E:ilE-f*t.PB<J~~~itJJ•>J( o 
9.1. 2 tm:li!!.J.filJG~JHJr, m~, ilE1:imL~ Fl r&J}(i!f e<1~1J!JJ, JG~ 
•1t~ifli, kbtf&kbts~••B<J~IJ!JJ. JGit!.~mM, *~±~~~ 

•o ~.f'f:tE~k~D• . mz*•r~m•: 
1 mm•it!!.~~~~••B<J~~mzm~~mz~•~B<J~~ 

~!F~~~ittJ~>J(; 

2 ~-it!!.~B<J~~it!!.•~•:tE~•~mz*•~•B<J•fr. 
~tF~~ittJ. ~•~ttt•; 

3 ~-it!!.~f'f:tEB<J~•~••mmz*•w•B<J~•~~tF 
M')j'(g, urfiJG•1t~Jll! o 

9. 2 m ~$if 
9. 2. 1 ~i&l:-it!!. fkJ ~J.filf'f:tE*l5tffif.ll:~111Z~ili*'Ff.ll:tVU1~"'\.~. 
-~~~~B<JR••.~f'f:tE~kR••·mz*•r~m• : 

1 ~~R••~•·***ffimz~•m•. ~~~JG•~ 
R•~f.11:$:B<J•>J( ; 

2 :tE*fi•:ll!!.~#M,J.fil~J.mi&l:~R-•B<JIR~. ~-~ 
Rm•~~~~~IR~~~~~m~~~~o 
9. 2. 2 •it!!.m.:ittl ~~1)t;{fj" P/J 11~~ lm~:i&:W it!!.~*fitil:tt, * 
*•r9tlff!M[: 

1 ~~ti!:tt1r~~•it!1.B<J±n~~ ; 

2 ~tF~~m•it!!.~~~~*~·mit!!.~tt~~; 

3 .¥:1;<-t•it!!.it!!.:Wit!!.&t~~tit:ka-t , *•~mz~~f!i$!ttt•, 
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Jt?t~Jm*~±. 
9. 2. 3 .H!$t~:lW;(jjffej$ZmJ.JE r~tl 13 !%f1~lf£~>J( : 

I fJJJL~, 9:J1J\~~ , ~~, firf~~0~%1!$tmti.JE.ffi 

ma<J ~*;tijfl~fi~tjfl~*; 
2 •ttm•~~ffi~~l3!ffi·)'j(~~-r~~~~BH• 

t\!' ~~~~ff£ffl!:li1~$ta<J 13 !ffi;tij(f£. 
9. 2. 4 m°i)~~~~Jffl±it!!., ~u;c~m$~m1J\=f o. 5. 
9. 2. s -€l-J11!:1f P:~Jffl!t!!.r~fBJ. lltm.JE r~tlJ!=JJt = 

1 !t!!r~•oom~ ,tfl.Jf.l!t!!.oo~Hztt RP, ~50% ; 
2 !t!!.r-~~$toofJl~,tfl.ffl!t!!.oo.tr:tztt RP'l<10%. 

9. 2. 6 -€l-J!tt•l!W$:%EJT, E.:tm.JE r~tl~>J(: 

1 §rr*~*•~m~~~,n~lliA.~~~~~m 
ft:T~; 

2 -€;-Jll!i&[)ff}Llj/J$1'$i&[~, !f*lflt""f~IJffl'J}i: 

1) *fflm~~~*W,!t!!.r~$$~~*~~n~; 

2> *fflit!!.rW$Wn~IJ;f.~~~•fil~~=fAW$m 
B<J 65% ; 

3 ) *ffl~IJ;f1'$n~laJU~:Jf1it ; 

4 ) -€l-J!tti&ti.tit!!.lii~$m, ~1* ~z.t;,~f2: 1'aJ.&ffli9J:%EIT; 

S) ~ftJ'Eit!.~ftff$f.il~ff£=f 10%. 
9. 2. 1 :%:it!!~0~~lii&l.Dmll•~fltff~Jim~, #mt.JE r~tl 

•*= 
I ait!!.WAC~:it0~~$MB<J~fi~•~*=f 500m,~ 

¥U:ittJtilt3<:lii~ a<J~fim:i~~ *=f 800m; 
2 :l:~:itf!W.Aatf7filii• 800m tr!:OOP'l•~ 2 ~.&~J:~~ 

090;.lt3eliY~,g; 

3 ~~~~Afiliilt~~0;.tt3<:~M~ . 

9. 2. s x1$•i&lttm~-€l- <x~W-i&ltt!W.m: > cs 50153 ~~ 
~. ~m.JE r~tl•* = 

1 :%it!!.r"1Arr~ilt*fflx~••tt,~~m•••*Arr 
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iITi iltxl$£ ii~Jlffi:iilffi ; 
2 ~1Jt.A o ~~~mi9J~1BJ"ii;f;fxt.HiG"ii:ME . 

9. 2. 9 t}j:it!!J:;f;J1r~~~ti~ftJ!Hm, 1ftm.lI! r~tl~JJ<: 
1 ~Jt!!lf!;f ;Jv=f 30 % ; 
2 :1$i:it!!l*J~:it!!~*±~0~tf:Ql!: . 

9. 2. 10 #.ft~J.itr~:it!!~~:f.f~~f4;f1l1*:00:it!!/J~~893f ±.ft 
~, ;It Ci":l:}i:it!!~$;ft!!W#~Jk!/&fila<J f:tf91J7f'J.itr;Jv=f 70 % • 
9. 2. 11 11~JJl!:ii\;~•f.t:1I:r.t , *!-~nctt~f.ttMm, #m.IE r'.9~ 
~JJ< : 

1 *m~.~.•~~i¥J~m•f.t:n~.#Mg•m±w 
J.t:if';Jv=f 1. 2m, 11~7Jc~JJm.lE.tt~~*~* ; 

2 ~*Jfl~~-f.t.¥~•f.t~~1*~f.t:/J:r.t~.~~~ 
f.tWJW-6UJ~f.t~~.~OO~H1<J 1ti91J7f'1J'=f 50% , ~:fi•f.tOOlJl 

6QJ#*1iK•ooma<J tti91J7f'1J'r 15 % • 
9. 2.12 :lI7:it!!~riiJ1l~JJ!!~Jt•~iim7Jc¥?ilJJ~Jii, .x•tk=f 10hm2 

a<J:lI7:it!!1r*fiiimJJc•~•~~tt.#m.lEr~~*: 
1 r~A~:it!! .ffi7Jc~~~;f;f~~ffi7Jc~~a<J~:it!!~7Jc1* 

mmzf116~:it!!l~,ooma<J ttfftl7f'1J'r 30% ; 

2 ~JJ1!1W~~51~~00ffi7J(. :ill~jlf:j7Jc:itt.A:it!!ffa~~~Jil!I. 

~f-*lfJl;j:fflJE:a9~mtt5~~*'Jm';J(J!; 

3 ••ff.~JJc:it!!ff.aJJcm•±••*•~oo~z~6 
iij!J!Jtif!J~:it!! 0000~1'.J<J ttf91J7f';J\=f 50 % • 
9. 2. 13 :lI7Jt!!J:;1;J:f.fmJ!llkFil.itrr.J~l1.l'.filj*tr-m «JH:f.fm!.lti:filtr­
?t» cs 309s a<Jifti;k•~· ***r~tlmn&~~:f.fm~J11~l£: 

t M7f'~~Fift~~?la<J~1Jt*fi~~~M.~~Fft~ 
tr-1fHij; 8<J ll1Jt ;(fj fiij :tE~ i!I ~pr~ -1J!~ , .# .l!J Jfl ~~ ll!"1Jt~ ~.x1~ 
pia<JfllJffjijfFJfl ; 

2 t1Ultll!1Jt5'HE!P~~ 89 IWiJli ~~ttfm ; 
3 ~~~m~~J:;f;J$~F~~~~~; 

4 .l!JJflf!XW.. •1-t**filWiFi~~ 0 
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9. 2. 14 .±!lf:~JJR.1%fBJl¥J'.¥'.l*J~JIJ~J.iY:~,g.~ff~~.fijff£ « ~ffl 
~1JCIWiFii&Ht:AA1.11U GB 50118 !fil¥J1lH~*'Ffl:AA1.1£, Jt-mJ£r~tl 

~>lt : 

1 ~'.¥'.l*JF~~-*&~1¥J~R@~~~--~m~ft ; 

2 ~-~·pi·*····~~.~~~-~~--- ; 
3 ••n•••~*~~M~l¥J~~tt~.~~·*·~ 

~•l*JF"~:li1¥J~ujtij ; 

9.2. 1s .±~~fi~.5if8Ja97'~!1/i1. !Wi!tJJ. ~;f&*t1nW~IWiJl3ttflgJ.iY: 

mJ£~rr~~.fijfi (( ~J'IUUJC!Wifl:i'iitt~m: » GB 50118 lf!l¥J1~ 

m.fijfl~>lt o 

9. 2.16 .±~~RQ;fBJE::fl~"Jff-1¥J??'~tJAl..ff, 70% 1V...t.1¥JIR~fm 

~M*W&~'.¥:*8M~m.~MBa•~tto 
9. 2.11 riiltt1'.¥:7'~JmMiii.tmz~•.i!!tfk.Jt?5!Mt\'n&. Jt:mJ£r 
?tl~* : 

1 J5::)1t~JtAfilJ JA!.J't& M l:t/f' * =f 0. 2 ; 

2 '.¥'.*••~MJ't?5•1¥J~~~,g.-ffff~*'Ffl «~m~ 
jj;:,qffMiii.t~.W.M » JGJ/ T 1631¥Jift'l~m1E o 

9. 2. 1s ~1~~&bs!iilf , ttmJJ&m~.%~m:, E:*•r1um•: 
1 $J:i'tgl*Jp7'~mi9.JIR~1¥J;ff~:ijgf9liii~:k=f 20%; 
2 Jmu 10%1¥Jm~~w. •~7'~~.&1~rm*fl'l*~amt-t & 

M•~/f'1~=f o. 4 1¥Jif.tf-l-o 
9. 2. 19 5f1Jm•1JC~~~S!~j.\t&¥f~:it!!.lfl1JX1.~m, t~:bo•?'~m 

i9.J$Jjjg, ii.JXl.~:5!$/f''.§:;Jv=f 10% 0 

9. 3 ~j]!~~'ljJf:I 

~11 ••~~m:*m•~.•~.m•~·•••~ff•~ 
•t.6~~Cil7.K~ilU~Pi o 

~12 S!•·-~··*ffl~Jj(~~tt*·~~*a9·~~* 
fil~~~~~7.K1t1¥Jtt-{91J/f'E:1~r so%, E:*•r1umni: 

1 **•*•*•·•tt•~·-··*~·~j.\.~~ 
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~!fl7j(*~*Bt~tfl7J<~l±l; 

2 ~~~tll**m~~*~~m~o 
9. 3. 3 ~~ll:J: xw.JJ< 1* at, Ell~ ii-r:m 71< ~1J .m ii~ ~Hr19.:i.t, liJ 

mrnJJ<5C>J)J(XW.JJ< 1*itt1f*~*, #ti..@r~~~* : 
1 Mitt.Ai( XW.11< 1* l¥J ffi **mt iS! 1M UiH.mt t5 !4.ld1~ fM'~ ; 
2 f1Jffl1J<~ti!lm:it1:1T7J<1*~1L 

. 9. 3. 4 1I*ffl~~il~ 0 7f'm*m~~n11:tm:n~.t1:*°~~1M{ll!m 

B<J~m~$t ».1M ~ o 
9. 3. s Itm•~~~mw~, •1mtt~1Ltm~il-~Jtm-1*1t19: 

if, ~Hl/J..@r~~~*: 
1 •••tt~#BfilZ*°71'~.:r••m~r•±namfil 

l¥J 5%o ; 
2 tF'1&•t¥J~~, ~~, ~~~mm~1;11Ltmzrail-~rii:1-

~~~~tlli:1t1:rr~tt . ~~il-*~fm,~tm~~~~tm~~m:1t1: 

rr-1*1t~tt. ~~~~••tt~#t¥J~.m; 
3 7f'm*ffl7Giltlli~tlli89~~j~~ <1i~J't;f#:ltlD o 

9. 3. 6 ~~%1*J.ill~il-~1TIE~;ti'Frl «Il!$tmm~i.tm'Ji1» GB 

soon i:f=il¥1~~ . tit;t:®.FfH.W.9!U~~.f* o 

9. 3. 7 m5Ct:tm~lHtfl, ~~1*~, ~~~f~::i1tfif;Jt1-t~i.t, ~ 

~C'rH<J ;f,t f-J. ffl ~ o 

9. 3. s tlt~±~~~i.t i:f=i~, tt~1PJ~.7J-tlr:ifilmin1~*m71'1~ 
T 400MPa ~~$L1f!JlbWAEo 
9. 3. 9 r~~±~~i:f=i~JJ•limin~Jfl7f'f~=f 400MPa ~ma 
B<Jfflfili:!i~.7J-liWJEA~ffl~B<J~M71'1I•-T~% . WJ•~ 
i:f=i Q345 '}fl_~_t(.16~.!il~~ffl-Q:i:!J~~.~, B9t~f91J71'1I•=f SO %o 
9. 3. 10 ±E!~&~I•1I*ffl-.f*{t~i.t o 
9. 3. 11 1}0, jfff~~il~i:f=i' iiJ~1*~fml¥J'.j'.pg~fBJ*ffliiJ11: 

~~fflt¥J~~<~).~iiJm~~.m~~<~) ~~B<JUiim71'1I 

•.:riiJ~1*~fm'.j'.P'J~fBJoomt¥J 30%0 
9. 3. 12 *fflI~{t~f"=l¥Jlt~¥g, fte{Lf, ;rt~~ie.~1I:f:Em!Pi 
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IlJR.~ lOOkm ~pg, _§J~Hli'J~~$./f'1i'.f~T 30%. 

9. 3. 13 )(;j~:tm pg~ DJ 1!1!m ll9m55t:1e11, tt.J55t~, m~-0t:fli~1i'.:itl: 

fi~Jll!i&Jl!;flj.ffi. 

9. 3. 14 ~.ffi-*!m1:..F 119 •$i:M ;ts~ , ~.F:tm11E:MBIJJ,\\~1i'.if 

500km ~J:l;J . 

9. 3. 1s JJ,\\mtit!lt±m*ml:ITT~rnillt±. itP~~:ff*ffllITTWiP~ . 
9. 3. 16 tit flt±~~ irnuij i\l6wt ~ tt a<J it::i ti tmm llt± , ;J;t .m :fil ~ 
m1Jt±.r~--filll91tfff!J~1~-r so% ; m~~nt55t1r*=.ffiwt11ua~m 
~it~~~M~t-.J.. 
9. 3. 11 ~fj! m DJ N.:ft J Jf.J M .fl fll DJ -NtJl!PFM $!-rr.t , Jt!ftfil ~ •1Jl: 
M*'f.,~,B::hl:ll91tfff!J~1rff.t-T 10% ; ~'fil.!.ffi ~Jl1f:~'-7.1*$1-1:..F 

~d1Jl:UM~,Jt·~~~~--UMAmfil~lt-~1i'.~-T 
30%. 
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10. o. 1 f±Jl$t i:p '* :f11!5fl 1ffltm7.W- , Jt:7t5flJ m iiT-N1:. tt~ ?W- , m ~ • 
m~m~*~ll$t~i.t~~~~~.m~~m$t~i.t~~~ 

~'3!: . 
10. o. 2 ll$t1:f~~tt~f7Jtl7~tta<1 "-~i.t,~ ~g,g" i:ti, mlfijlJ 
"@$tl'iR~i.tibt~" •l'i, ~~m§-ffl~i.tft(t;, i&ti.t~~, 
~~~•m•.m~~~i:p~·~~~*~0~m$t.~m§m 

~·~~•ttt$1:f~ t~t1t~tt*~m7ttJTlll~ttiJ?.l!ij . fJJtl7~tt 
~mm1"~1<~1lRi.tjt:45 . 

10. o. 3 5<'1"•$t~ltm:i::t 1som !i.lt1'1~%1!$t:it!!._tJl$tOOW-:;k-T 
2ooooom2~0~ll~ m~3(:~i.t~iiEJtftf, ~~m$tl'iR~ 

i.t~§J1J~•m••~tt1:f~~il-:f1I!tt, #m3(:7ttJTi.t1r-~~~¥.Jt 
~,j;tst : 

1 :9H1ff :ff~imJXl 1HifJUiZ.1Hfl~ ~ § ?&:ill'lN ~i.t ; 

2 §?&imJXl~~~~ri.1J7ttJT ; 

3 1f!:•, imJXl, ~i)Wjfh.fi.Ji.t~; 

4 ~-,~JXl,~1JWJ•ttt~~--~-~E~1:f•tt~; 
s ~•,~JXl,~•••~l'inms , ~•JXlfil•1'i,• 

@~~fl~~' ~*~JXlm~~,ttfil~; 
6 iiJ-N~Rm5flJJf.ltt~ ; 

1 •~•~•n~tt~.m~~-~~~~~m~•c~ 
~~,~0,mm,m~,~~~)~m$t.~m~~m~ll$t 

~~~ ~19tJ, tt:.~,~rBJ~£*~~1~.1S1-~ffl1J)ztm*€i.tn . 

1~~4 •1m~ttJt#9=tmW1'in~= · *~~~l!ij•1~~ 
§**~1l•m•~~~m~*. §ffl : 

i @$t~~M~~~,ttnmti,Uft~K~,§mn•, 
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afts•~••*•·*m~•*•~~mtt~••~*· ~~ 
-~~m~•tt•~·~·~·*•·•m.~ffiCffM)R~ 
~•~tt••ttnm~.•~~•m•c~nm. ~-~~•) 
~'f!ffl)f~; 

2 •m~•~m~*•<~•.~~.~•.M***· 
*~*··)~B~~X~•tt*••~*·~~nm• ; 

3 m**• <~!!!. ill!JXL. ~im! . ~ll<t.1~71<. *'=c.*••) 
~'f!ffl)f~~*·~~nm•~~~rr~~fi~; 

4 •m*~!;j•~-~~mc~n.~•·~*·~u~ 
*~~~)~tttt*m•~tt*•~. 
10. o. 5 •IOO~ttmz~LHASF!l.P ~ffll£ ' )(>j"~-~. ~JC¥m. 

~~.~~~~m•**••~~*•~~rr~~*~*~ 
itfil. 
IO. o. 6 ~l!Jl'Ei~ttlli~J.i!l§~@m~tm'4Tft . J<>tS~SI:*:~0 

~mm~~~~~~~~~ttM~rr.s~s*~0~•m~ 
~fi~~itmz~:rffi-*~ · •m~ni9.'.it~~•:tt~r:F~~:JJ~~£ 
~m::k~£~mzm~~rr~~~*~· 
10. o. 7 MBIOO'lli~§~Bt' *~~!;j~nia.'.it*"H~~it~~mz 

~MBI00-.#-11i~. 
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~*=A ~iJL~Htg~13~~~ 
W1.t1t•:n~ 

A. o. 1 ?'H& llB-*fiJS)z~r~J0~i.t1HiffJ~ : 

SD = ax2 +bx +1 

Jt If! t Jj( 1¥- ' ~ 11~ llB : 

x = A / F = A/ CB +C) 

x= A/ B 

~If! SD -?'~~llB-*fi; 

CA. O. 1-1) 

CA. o. 1-2) 

CA. o. 1-3) 

x-?'~~llB*fUf{il, x>lB>f, JfR x= l; 
a, b - ft{ ii -* ~, ~ ~ A. O. 1-1 ,...., ?& A. O. 1-4 

~JfR; 

A, B, C, F-~H~ ~B 1¥Jf19~>:E·~.R "t, ~00 A. O. 1-- 00 
A.0.5~~ . 

A 
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~~ 
! ct : ! 

c 

{ 
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B 
, 

B 

ttt~ * Wi i!Y :It 
IIM..t.IJ 

~It Jl. ~ Jl. ~ l{ ~ Jl ~ 

a 0. 29 0. 27 0. 36 0. 27 0. 34 0.31 0.23 0. 28 
C/B=O 

b -o. 71 -0.53 -o. 62 -0. 69 -o. 79 -0. 61 -0.43 -0. 57 

a o. 19 o. 17 0.29 o. 15 o. 24 0.21 o. 14 o. 19 
C/ B=O. l 

b -o. 59 -0.39 -o. 52 -0. 55 -o. 67 -0.47 -0. 32 -0.45 

a 0. 11 0.11 0.25 0.04 o. 15 o. 14 o. 10 o. 13 
C/B=O. 2 

b -0. 49 -o. 29 -0.46 -o. 41 - 0.57 -o. 36 -o. 25 - 0.37 

a 0. 05 0. 07 o. 21 - 0. 05 0.09 0.08 0.06 0.08 
C/B= O. 3 

b -0. 41 -o. 22 -o. 41 -o. 29 -0. 48 - o. 28 - 0.19 -o. 29 

a o. 01 0. 04 o. 19 -0.11 0.04 0. 05 0. 04 0.05 
C/B=O. 4 

b -o. 35 -0. 17 -0.36 -o. 19 - 0.42 -o. 22 -0. 16 - o. 24 

a -0. 01 0. 03 o. 17 -0.15 0.01 0.04 0. 02 0. 04 
C/ B=O. 5 

b -0.30 -0.13 -0. 33 -0.12 -o. 37 -o. 17 -0.13 -o. 21 

*A.O. 1-2 ~1ii3118i.tJJ~~~l!l a, b (Ill A. O. 2) 

ttt~ * Wi i!Y :It 
ielSJllBtz 

~It El ~ ll ~ Jl ~ "II. ~ 

a o. 12 0.28 0. 23 0.40 o. 14 o. 31 0.47 0. 26 
C/B=O 

b -o. 31 -0. 66 -0.45 -o. 77 -o. 32 -0. 66 -o. 78 -0.53 
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~~A. 0.1-2 

m~ * m w :lt 
H{[ TiT ~J ltl 

~fi: g_ ~ g_ ~ !! ~ Y. ~ 

a 0. 02 o. 16 o. 15 0. 31 0. 06 0. 21 o. 17 0.40 
C/B= O. l 

b -0. 17 -o. 52 - 0.36 - o. 66 - o. 20 - o. 54 - 0.43 - o. 70 

a -o. 01 0. 05 o. 09 o. 24 0. 03 o. 13 0. 35 0.11 
C/ B=0. 2 

b -0.11 -o. 37 -0. 28 -o. 56 -0. 15 - o. 41 -o. 63 -o. 33 

a - o. 01 -0. 02 0. 06 o. 19 0. 02 0. 07 0. 32 0. 08 
C!B=O. 3 

b -0. 08 - 0. 26 -o. 22 -0.48 -0. 12 -o. 32 -o. 58 -0. 27 

a -0. 01 -0. 05 0. 04 o. 16 0. 01 0. 02 0. 29 0. 05 
C/ B=0.4 

b -0. 07 -0.18 -0.18 -0. 42 -0.10 -o. 24 -0. 54 -0.22 

a -0. 01 -0. 07 0. 02 0. 14 o. 01 -0. 01 0. 27 0. 03 
C/ B=0. 5 

b -0. 06 - 0. 12 -0. 15 -0. 37 -0. 09 -0.18 -0.50 -0.19 

m~ * m w :lt 
Mt!.lllli'ii 

-*fi: !! ~ Y. ~ Y. ~ El. ~ 

a o. 13 o. 10 o. 12 o. 12 o. 14 0. 12 0.09 o. 11 
C/B=O. l 

b - o. 89 - 0.85 -o. 63 - o. 90 - o. 86 - o. 81 - o. 63 - o. 74 

a 0. 22 o. 16 o. 13 0. 23 0. 24 0. 19 o. 12 o. 17 
C/ B=O. 2 

b -0.89 - 0. 81 - o. 54 - 0. 89 - 0.86 -o. 76 -o. 55 - o. 70 

a 0.27 o. 19 o. 14 0. 31 0. 29 0. 21 o. 13 0. 20 
C/ B=O. 3 

b -0. 86 -o. 74 -0.48 -0. 85 -0.82 -0.69 -0. 47 -o. 64 

a 0. 29 0.20 o. 14 0. 35 0. 31 0. 22 0.13 0. 20 
C/ B=O. 4 

b - 0. 81 -0. 67 -0. 43 -o. 79 -o. 76 -0.62 -o. 41 -0. 58 

a 0.29 o. 19 o. 14 0. 36 0.31 0. 21 0. 13 0.20 
C/ 8 =0. 5 

b -o. 74 -0. 60 -0. 39 -o. 69 -0. 68 -0. 54 -0. 36 -o. 52 
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tf.(i;- * fij jJ.!j ~t 
Efltf·~~ 

~J,( y_ ~ Jl. ~ Jl ~ l! ~ 

ffi ;!J~ 8 Jtt a 0. 56 0. 23 o. 79 0. 03 0. 57 0. 23 0.60 0. 20 

(llj A.O. 4) b -1. 30 -o. 66 -1. 40 -o. 47 - 1. 30 - o. 69 - 1. 30 - o. 62 

m;tJ~sJtt a o. 14 0.29 0.42 0. 14 o. 12 o. 31 0.84 0.20 

(f!l A. O. 5) b -o. 75 -0. 87 -1. 11 -o. 64 - 0.73 - 0. 86 - 1. 47 -0. 62 

~jE~Efllj- a 0. 50 0. 50 0. 52 0. 37 

((lj A. O. 4) b -1. 20 -1. 20 - 1. 30 - 0. 92 

00j£~Efpt a 0. 00 0. 16 o. 19 0. 56 

<m A. o. 5> b -0. 66 - 0. 92 - o. 71 - 1.16 

A. o. 2 m,g.%i'tl'.t9?>rBllB¥•. m~.flt~iJ11m,g.l'.t9;irJ1llBl'.t9ii 

118¥• C:fli A. o. 1 it1n ~.*.f5Hiili . 

~~ :*•+••m,g.B9*Bm¥•=*••m••x•• 
•llB••; 

*•+m~m,g.B9*•1lB••=*••llB••x m~BllB 

•• 
A. o. 3 ••wz~4m•••~s••· llk•m~~q~1JJcF¥1J?>rffil~ 
lll'.t9 213 .1.J;ft.:][*;ir•llB••it~1~HiE.R-t . 3tf.-15i&~.1.1;¥t.:4.<-* 

*BllB¥•tt~•~.R-t.:li=$~~~-·BllB*•~*BllB* 
fl SD , Y.*.11 O. 33 , ~*'11. O CBl!l3¥•'11. O, *~~ff 
M•ffl) . 
~ ~4 ~*BllBl'.t9BllB~ C-.a~>*m~•*•~l'.t9U*4 
tJfFa-t. ;¥t.:?>rnllB••J.iilflii't cA. o. 4) :1~Hrf!jIE . 

SD = 1- Cl-SD ')Cl - 11 · ) (A. O. 4) 

j;\s:jl SD • - ?rBllBl'.t9JillB.t& C:@' a~) *f6~F:i!f!ijU*4 

f!ltJfFBtl'.t9?7rBllB¥•. tli A. O. 1 tt~; 

11' -·ll8~1'.t9•Mtt I fli* A. o. 4 ~Jlk. 

55 



~J!a;j&{i.l!ffl(!<J.U~ bt.m r( 

i'Jl~ilii~, ·~iH~;!& - 0.4 

et'!~: O< Se ~ O. 6 0. 6 
·~,1ftn.•~~;j& 

t!G~, o. 6< Se ~o. 8 0. 8 

.!i1i'L$, O«p ~o. 2 0. 1 

j';HL$: o. 2< 9> ~o. 4 0. 3 
~Jiil.!iJ!i'L;!& 

'.!HL$, o. 4< 9> ~o. 6 0. 5 

JHL$: o. 6< 9> ~o. 8 o. 7 

mi:"~ silt;!& - 0.2 

-*li1!Efllf-;j& - 0. 25 

nl§±~.m - o. 5 

*~~.m - 0.45 
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&Ll ~-·•*m&•~M~B<J~ft, -~-~~-~®~ 
mz*,~~~•••~•na<Jilifl•*'*~•~•~•*m 
mUiPF~. •9~.f!LB<J:1ilm:~~* r~tl~~ : 

1 •*m~$-~)i~•••sa<J&fl , fl~r•*ma<J 
Il*t.IF·~~~l!&·; 

2 ~•*m~•~••*~WB<J~~~m~at. ~ma<J* 
~::1'1UJ'r 2. Sm, ~ffla<J7*.lt:::f'E:::kr 4. 2m; 

3 •9~.f!LffF~D:::f'~B:.ffi~-tl!X, ~:::f'ilJ :i!!t~at, •9~.f!LB<J 

*•~~~::kr4m. •*ma<Jm~o:::f'~oo~•~o~m~. 
~:::f'ilJ:i§!~at, ffF~D !=§~>tWB<Jfil~ o, m ~B<JJJc•~~~:;kr 
f.IF~D1l~B<J 20ffl C~ 8~12m) . •9~.f!L:J=fF~D::1'~1l~W~ 

ltt~fl A C:J=fF~ 0 ~ilt~B<J•.m:::f'~;J\r 2. Sm) ; 
4 mr~~••~wa<Jnm~••#,:::f'W~••*mm 

~:::f'~~ill:, :J=fF~~~, ~~;itili~f:Efm . ]l[9~;fJL~!EtF~~14~ 

•*m&nflnm~B<J.~~wPJ••~*~~~~••m~ 
7ii, =:m~IB:l±l~ o atfl•Ji~:JF o •~:::f'1J' r so %; .RfliE 
W~ill:l±!~oat.•~~-·*.f!Lill:ffl~D~-Ji~:JfDW~:::f' 
~/J\r o. s m2

; 

s ~r•*mB<1*&,m~,•tF~••; 
6 ][9~.f!L.!f!mMtia<J3JZWR.>t:::f'~;/v=f 1200mm X600mm; 

~mtra1t&B<J•mLR-t:::f'~1J'r 2300mm X600mm; _t:g-{S~ilfU~~ 

at, *if:ijS_J:::f'~1J'r 1ooomm. •9~ma<J §JR <~:lC•:i!~#) 

lilt o. 8kN' 1. OSkN (:;kfif f.G~fBJ); •9~m•t&~flir~tl I ' IT 
~fififcij~ffl*?tJJ~tt•, * .Jtk:lfl::;k ~ fJ ill:fl~~~tt; 

r-•9~mili~f{ilj~~~ : -*•9~m El llia<J 4 ffl~:h~i:f:i 
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.ffl~~i.tfi, f'FJfl;t(Jl€~9jfij 300mm ~ Ci.t;l'):~*IIR lm); 

IJ-'.¥:5'HJ1.1C~, ~{~fni~ilt~: '.¥:5'HJL El lJt:f!(m.ffl~~ 
~ , f'F JfJ ;tr ll€ ~ 9jfij 300mm ~ <i.t;l'): ~ * ltil 1 m) ; tfH& -~ 4.fHt'I 
lm~.f!t-1- 1. OkN B<J1(~, ~{~~s:j:ifilj~Jt, f'Ff§~;!&~ . if!-~ 

~?m~~~*B<J~~~~m~~~~tt~~ . 
7 '.¥:5'~1JL~ ~~:IC~~~ $t pg ~ii B<J :l:1: :itt , ~ ibl~ fBJ , tltA l:J ~ 

0Jf.J1fllt. 
a~2 :¥:*1!LB<J1fl•~~~B<J$ttm~~~••pg.ma<J•~1fl 
j!tJE~~ .f!t, 1$-il~iHi'.¥: pg1Jl.~~5'~1JLB<J:ii~~~-~ll <~'.§:Mi 

:tt 3m, ~illi«:tt Sm), ~~~!l~!.il0l'..'llfjji~ PVC~~ . 

s. o. 3 ~~•:¥: pg1Jl.ft/Jf1J<m:frm~H4Ft&, ~~~HIFt&~Jit!t mLt 
~BlmLt' if!-~I~i&itts:t-iilli&itt:frfttf;f7J<f:fF7J<~' _§_'.§'.~m~ 

~* B<J~-fr*Jffl 0 
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c ~1 **•~~-~•m••fl~•~~ c~mm~•I~ 
tr~..W.m: » GB 50176 B9~~~~:ill:rritn . 

c o. 2 x:r.:r-MB9Jt1JI:, ?rr:t:.ijl~1~•~•-m PJtJir:a:+r~ = 

<C. o. 2) 

;a:i:p K -?rr•.siz~~~~-. if!-UZ : W/(m2
• K) ; 

Km-?rr•:ha;&.ijl~~~~·, '*-fii: W /( m2 
• K) ; 

<p - ?rr•:hatx .siz.~~~~•091~.IE~• · 

c o. 3 7'r•~.J~Bn~mB9~11JiiJ. ;J1t:h11tx•~1~~~• Kmm• 
""F:r.tit~: 

K _ Ke · Fe + K m • Fa1 + K02 • F02 + Km• Fm 
m - Fp + Fs1 + Fu2 + FB3 

(C. o. 3) 

:r.ti:t:i Kp-7'rf1M£"*$ULB9f~~r~•· i'f!1:U. : W/ (m2 
• K), 

.Itit+r~ii~~~H«; 

Ks1 , K 02 , K133-7'h il ffll lll ~ ;f;Ji: ${ii~~~~ •• if!-UZ: 
W/ (m2 • K) ; 

Fp-7'r:l&t£-f*${ii(l9jijfJl, if!{ii: m2 ; 

Fm, F02 , F133-7'ri1Mffllit1~m$-&B9iiifJl, if!{ii: m2
• 

?rril!i .:Ei*$-©.~ffll:1t1~m$-©.:tznm c. o. 3 JiJTl.K. 
c o. 4 ?rr rm :hn tx • ~ ~ ~ ~ • B9 ~ .IE ~ • <p • ~ c o. 4 
1lit {Jl . 
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............ .. . . . ............ .. . . . . 

F. 
. .. . .. .. . .. 

I~ 
tit•.tt!£!0!~ 

00 c. o. 3 5>~~.:E-f*:gJH)!~ffllitl~M1r$&ffi:fl~ 

{J?;!\tlr:a: tJ.iE~fl <p 

~~{J?;iEa 1. 05 

11l{)?;ilfil, ~;lr.{Jjli1;il_ l. 10 

p;j{)?;llfil I. 15 
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ff.-'} 

l 

2 

3 

4 

s 

6 

7 

8 

9 

10 

!)#~ D Wli¥tl~~)Jrl)fa~'fft ffl 
;fJ*!-~!fm:m!'li~~~~Jtj( ii* 

~$!-~# 
=f~IJt ~~~fi #;t.!\~fi 

(kg/m3 ) W/ (m • K ) W/ (m2 • K ) 

mt&~@J$1:~!i!IJ!l:6 
1400 O. S8 7. 92 

$i'Lit/~1C.•it.IO 

1Rt&~@J$t!i?!i!/Jll;;lt 

~11'..•it.IO 
1800 0. 87 11. 11 

1i tHL ~ft $1-l!Ut ± 
$i'L~lfl (190mm .IJ) 

9SO 0. 29 4.47 

-t ~i'L ~ft $1-i!Ui ± 
$i'Lit.t0 C240mm JrJ.> 

1000 0. 30 4. 64 

-t~nL~*$1-i!t~± 

$i'L~il!f C240mm ~> 
950 0. 27 4. 27 

llU~ tit C3 - Smm) 

¥.«Bs:11n~m§±@J~lfl 
500 o. 16 2. 61 

l!Ji.K!it (3-Smrn) 

Yl{.IE)JOA;'.. llt§±@J~lfl 
600 o . 19 3. 01 

llt.~9 (3-Smm) 

71.EEJJD"\. iflf.f±@J~.IO 
700 0. 22 3. 49 

~b'(!f (8-12mm) 

ft.l.ffi.JJD~ fflltf±@J~lft 
500 o. 16 2. 61 

~~ft (8- 12mm) 

n.lBiJJD"l l'IUi±@J~.IO 
600 o. 19 3. 01 

-.iE~~ 

I. 0 

I. 0 

1. 2S 

I. 2S 

1. 2S 

Jfl'f lfJi* 1. 15 

JH'ffilllii 1. 40 

J'IFf.!Oi* I. 1 s 

Jll'flillii I. 40 

Jll=flti* 1. 15 

Jll-'f.1.illii l. 40 

Rff .tO i* 1. 2s 

RffNiiii I. so 

Jfl=f.ltf* l. 2S 

Jlff.filiiii l. so 
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ff.q. tf.f4i'.;f$ 
=f\!ll #~~fl 'ti'~~f.< 

~.iE~l'i 
(kg/m3 ) W/ (m • K ) W/ (m2 • K ) 

11 
~;bl(~ (8- 12mm) 

'lli.lf1m~ml\i±!illl~:lf!t 
700 0. 22 3. 49 

Jtl"fitf* 1. 25 

ffl 'f /ifilii l. 50 

lf6'i~ttt§±~tiHe~ 

12 1L ;tj" ff ~ ilUHIJ ~ :fl 1100 0. 60 6. 01 1. 0 

~~ 

~~'*4ffi§±~tit:9e 

13 ~:fl.:ff ff~ ii tit:?JJ ~?A.' 1100 0. 75 6. 01 1. 0 

i!U~JC 

14 .::Jt :fl Ill tv: ilil iA i!U * 
.ti (240nun .If:) 

1400 0. 42 4. 77 1. 25 

15 
-t ~ :fl 111u~ ilil 11. ~ JC 
(200, 240mmP]) 

1000 0. 21 3. 05 1. 25 

1.«lUJH\t~ $ ttF9e~ 
16 il.:ff ~~it tit: ?IJ $:fl 1100 0.45 5. 54 1. 20 

~JC 

17 1.«.ffi.tJ}1,¥;b1(3t11)~~ 1600 0. 86 11. 11 I. 0 

18 ;bl(fP;i):;.i:,,~lf,} 1900 ]. 10 12. 72 1. 0 

-ffiilit~alt±~tl~9e% 

19 i'L :fi ff ~ m 1-iHIJ $ :fl 1450 o. 74 7.25 I. 0 

li'~JC 

20 
-fUittt•±.l'f!t.l~i'L!illJ 

~JC (l90mm J!j[) 
1280 I. 12 8. 65 l. 0 

-ffii lit§±~ t.1~9e% 
21 i'L:ti /¥ ~ii tit: ?IJ i!U *JC 1280 0. 86 7. 73 1. 0 

(l90mm.l!J) 

lfiim•±.=:ttFm% 
22 il.:tf /¥ ~ii tOH~'J ~JC 1200 0. 69 6. 60 I. 0 

(240mm.l!J) 

23 
.l'f!~:fl.ftC$/M~J~JC 

(l90mm11{) 
2400 I. 73 17. 09 I. 0 
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W."} ~$1-il.fi1; 
"fa'.f!t .\'f~U~fi •~~rx 

f)iE~fi 
(kg/m3 ) W/(m • K ) W/(m2 • K ) 

24 ~~~'BtflH~*t!ii ~25 0. 03 o. 54 
J'lffli-1* 1. 20 

ffi "'ffililii 1. 25 

25 ~t~~mWl~*t!ii 18-22 0. 041 0. 36 J'lff it:#: 1. 20 

26 ~~~mm~*t!ii ~30 0. 039 0. 36 .Rl"'f.!iilii 1. 25 

27 :ci'IU~*-li 18-22 0.032 0. 36 Hl"'flll-1* 1. 20 

28 
Jfjfg~~ftli;flii,~~~ 

~35 
jfg~;{l!li 

0.024 0.45 
flff .ti#: I. 20 

Jfl"'f!fiilii 1. 25 

29 ;X;f11:~UU& ~350 0.07 1. 20 
m-ria-u: i. 30 

Jfl"'f.filiii 1. 50 

30 i(g i*JJtJ•f+l= ll.t& ~150 0. 062 o. 71 JfffRiii 1. 25 

31 ~.ffil;flii 120-200 0.045 o. 75 
Jll'f-1'11* 1. 20 

Jfl"'f.fililii 1. 50 

32 ~WfS 80-200 0. 045 0. 77 JTI"'flaf* 1. 20 

33 JltJlJHl'llt!ii ~32 0.04 0.59 ffl"'flll-1* I. 20 

34 
1.i ilii ~Ht 1!1i1Jc i~1:l&Ui't1lri 

~25 0. 03 o. 54 Jtl"'fL¥.i1ii 1. 60 
;flii <.!!i:vf1JHf.f*t!ii~it-) 

35 
.13lilii!!it-l!!i7Jc~i!!*1lri 

t!ii <.!iimm~*t!ii!lit-> 
~30 o. 039 o. 36 JlffiMffii I. 50 

f.iilffjlit-l!Ji7Jc~ti*1lri 

36 t!ii <.!ii 7Jc ~ JU1l: IUU! ~180 0. 07 1. 50 Jlj"'ffitilii 1. 25 

it-) 

4S-f'P1lriiliit& .!iii.UHU~: 
~40 

m-ria-u: 1. 20 
37 0. 024 0. 45 

lli~4'..-jlit-;flii Jlffliilii I. 25 

38 
4S-f'Pitliiiit!ii.!ii XPS;flii 

:!IH.-jlil't!ii 
~30 0.03 0. 54 

ffl"'fll-1* I. 20 

Jfl"'fliiii 1. 25 

39 * f'Pitliiii ;j& .!ii~~ ' JJt 
-~;flii~1t•!rit-t!ii 

~100 0. 045 o. 75 
JfffJa-1* 1. 20 

Jfl"'fliiii I. 25 
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ff.fJ· ~$1-~fl; 
=fWlft ~~~Ii ?.\'~~fl 

-iE~li 
(kg/m3 ) W/(m • K) W/(mZ • K) 

40 M ftUf!! tf(i'+'d.&'Hli ;;;a,50 0. 035 
Jfj=fltJ~ 1. 20 

0. 54 
Jfl=f'filiiii 1. 25 

41 ~~H~~~~-!¥lZll.fi!I~ 180-250 0. 06 0. 95 ffi=f'ltJf* 1. 20 

42 
~ il'ii-!¥ ?IUi\li~Jtl ffi! tf(ffl 

at± (804 ~) 
~430 0. 09 l. 85 Jlffillflii 1. 50 

43 
~flii-!¥1JltiVi~Jtlffi!~m 

Ii± (805fi_) 
~530 o. 11 2.35 Jfl=f'Btil'ii I. 50 

44 ffil~mll± <806 fi.) ~600 0.14 2.85 Jfl=f'.fl-1& 1. 50 

.rr-~ ~$1-~fl; 
=f\f!l ~~~fl fi'~~fl 

-iE~fl 
(kg/m3) W/ (m • K) W/ (m2 • K) 

45 SBS illitti1Ji·ilf~7Jc;fi!~ 900 0.23 9.37 1. 20 

46 
APP ilJi tt i1Ji ft ~ 7.k 

;ft!~ 
1050 0.23 9.37 1. 20 

47 ~Jiltf.1i:5t-TllJJ7.k~~ 580 o. 15 6. 07 1. 20 

48 tuiWlrtJfS, lrtlfS!I!; 600 o. 17 3. 33 1. 20 

D. 0. 4 ?m~± 

Jt.fj- ~$1-~fl; 
=f\!illf ~~~Ii l\':m~~ 

-iE~fl 
( kg/m3 ) W/(m • K ) W/(mZ • K) 

4. 1 ~ii!ll!l§± 

49 mlltitrtli± 2500 1. 74 17. 20 I. 00 

50 i1'f.~, jll~mf.f± 2300 I. 51 15.36 1. 00 

51 i1'f.~,jll~m•± 2100 1. 28 13.57 1. 00 

4.2 Q"ltf4fflai± 

52 •.11n·n4i~mat± 2000 o. 77 10. 49 1. 10 
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Jr..f;· ~*'1-~*F 
=f\1'11.J!: ~;A:!\~~ tf:A:!\~fi 

~iE~fi 
(kg/ml) W/(m • K) W/(m2 • K) 

53 ~'*'""llf1*fft(lj± 1800 0. 63 9.05 1. 20 

54 ~ n~Wilt 1* tf!(lj ± 1600 0. 53 7. 87 1. 20 

55 
1111."&Wffii, ~iim 

§± 
1700 1. 00 11. 68 l. 00 

56 
~~Wifii, ~llfm 

~± 
1500 0.76 9. 54 ). 10 

57 
~~Wifii,~iifm 

Ii± 
1300 0. 56 7.63 ). 20 

58 fJHt~r~U~tt!lt± 1700 0. 95 1). 40 I. 00 

59 ~W~lfitv:tt!lt± 1500 o. 7 9. 16 I. 10 

60 ~W~llltv:iilt± 1300 0. 57 7. 78 I. 20 

61 ~~~111tv:m1t± 1100 0.44 6. 30 I. 20 

62 ~±111tv:ma'i± 1600 0.84 10.36 I. 10 

63 ~±lllltv:n!§± 1400 o. 7 8.93 1. 10 

64 ffi±f!tjtv:7f!~± 1200 0. 53 7. 25 !. 20 

65 
:lli*iti, ii~, 1}( i!ilm 

~± 
1300 0. 52 7. 39 1. 20 

66 :lli*f>llf:ln!~H 1500 o. 77 9. 65 1. 10 

67 9i!E:-l'.3'Jtv:m~± 1300 0. 63 8. 16 l. 20 

68 :lli~lllttm&l± 1100 0.5 6. 70 l. 20 

69 
:.kLlt~iJl, ~' 7Jcilil11! 

§± 
1700 0. 57 6. 30 I. 20 

70 
#.?:in!§± <7Jcilil1.« 

ilf) 
1500 0. 67 9. 09 l. 20 

71 
lf..?:ittUf± < 7Jcilil~ 

1300 0.53 7. 54 I. 20 
llf) 

72 
W.?:iffUf± <7J<:OO~ 

llf) 
1100 0. 42 6. 13 I. 20 
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W.-4} :M*-4~~ 
-=f~J.Jt' ~~*Ii ~~*Ii 

•iE*~ (kg/ml) W/(m • K) W/(m2 • K) 

4.3 t~11i±'£1L'~~ 

73 
J*l .'ltJilGi'L ;t,#Ui1\i±'£ 

1780 
•L'~t& (220rnm .IJ) 

o. 81 4. 03 1. 00 

o.o.s :rt!;~ 

!¥~ :M.fl~# 
-=f~J.Jt' ~AA*fi 'l'AA*~ 

•iE*fi (kg/m3 ) W/(m • K) W/(m2 • K) 

74 Jl<i!EiY~ 1800 0. 93 II. 37 I. 00 

75 EMi!EiY~ 1700 0.87 10. 75 I. 00 

76 il1KiY~ 1600 0.81 10.07 I. 00 

77 :01KEJl'iY~ 1500 0. 76 9.44 1. 00 

78 Jl<ile~Jl!CJ:t~~ 800 0. 29 4.44 
.lll'fRitittJ.!t 

l. 50 

fl!J.} :M*l~ffF 
-=f\f.!Jr .\lt~~~ ~~*fi 

(kg/ml) W/(m • K) W/(m2 • K) 

6. 1 ;.f;:;M 

79 
fl.if;:, ;tA~ <AAllli:tfiuJ~.11:-* 

tt> 
700 0. 17 4.90 

80 fl.if;:' ;jA~ <~Vtt:tfloJ.'1;.f;:tt) 700 0.35 6. 93 

81 
~.if;:, ~~ (~lJli:tfluJ~1i:;.f;: 

tt> 
500 o. 14 3.85 

82 ~.if;:, ~~ (~fi:tfia.J Kl;.f;:tt) 500 0.29 5.55 

6. 2 jl$t.t&:M 

83 ~~1& 600 o. 17 4.57 

84 tt;.f;:~ 300 0. 093 1. 95 
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ff~ ~*"f.~f;l; 
=f\t'Jll: ~~~~ -~~J.t 

( kg/m3 ) W/(m • K ) W/(m2 • K ) 

85 ~*;!& 150 0. 058 1. 09 

86 fif~;j& 1000 o. 34 8. 13 

87 fif~;j& 600 0. 23 5. 28 

88 :Q~;j& 1050 0.33 5. 28 

89 * ?Je@Yj ;it;!& 1000 0. 34 7. 27 

90 * l!e@Yl ;(t;j& 700 o. 19 4.56 

91 ~1,t;j& 300 o. 13 2. 33 

92 *flil.f& 200 0.065 1. 54 

1¥~ ~*'14!;,f;l; 
=flf.'J.r ~~~~ lr~*~ 

(kg/m3 ) W/(m • K ) W/ (m2 • K) 

7. 1 xmufl 
93 il:l;Pili 1000 0.29 4. 40 

94 ~HU!'( 1000 0. 23 3. 93 

95 ilt~~:l;Pilf 900 0. 26 3. 92 

96 711-:0' ~b!'(;g 600 0. 23 3. 05 

97 !!J*.tt:O 300 o. 14 1. 79 

98 Mi»HI:O 200 o. 10 1. 24 

99 ft fl± 200 0. 076 1. 00 

100 •1*$1*;g 120 0.07 0.84 

101 •»*$1*;g 80 0.058 0. 63 

7. 2 :ff.f11.~*4 

102 *Hf 250 0.093 I. 84 

103 mJE 120 0.06 I. 02 

101 =fJ,t 100 0.047 0.83 
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ff-I} tt*'t~~ 
=fWJJ: #V,\¥fi •~¥~ 

(kg/m3 ) W/ (m • K) W/(m2 • K) 

8. 1 ±:!l 
105 <Jf~Wi± 2000 I 1. 16 I 12. 95 

106 <Jf~Wi± 1800 0.93 11. 03 

107 ;b111,tWi± 1600 o. 76 9. 37 

108 :bni,tWi± 1400 0. 58 7. 69 

109 IDJ!tf6± 1200 0.47 6. 36 

110 nmm~ 1600 0. 58 8. 26 

8. 2 :Qtt 
111 :ttf;ll~ , ~~!5 2800 3. 49 25. 49 

112 :;k.l!J!:Q 2800 2. 91 23. 27 

113 lij;:Q, E'B<~ 2400 2. 04 18. 03 

114 E'B<:fi 2000 I. 16 12. 56 

8. 3 Wiff 
115 ?Ui'i!fn!lli± 2100 I. 05 16. 39 

11 6 Ei!!l?Ui'R 1400 0. 27 6. 73 

117 Ei!!lWiW 1050 o. 17 4. 71 

8.4 lJtll14 
118 ljl-;j&lJt~ 2500 o. 76 10. 69 

119 lJtJlilH~ 1800 0. 52 9. 25 

8.5 ~Jlil 

120 *m 8500 407 324 

121 ffifi] 8000 64 118 

122 .il$ti4tt 7850 58. 2 126 

123 i'{l 2700 203 191 

124 ~~ 7250 49. 9 112 

tE : 1. *~~~ffi~3::~~;tJ"Tl'?IJ~1fUllt1: < ~.fflll$t~I~tHl'.nI > GB 
50176, <?l-i=~H¥1lIWtt-*~W> JGJ 144, O~JOl*l~il.lIWtt-*~W> 
JGJ/ T 261, <~ilUJij(jli;-~JlJtt-*~fU JGJ/ T 350, <Q1!tf471lli± 
$il~i!$ttt-*~W> OBJ 43/ T 003 , < f.«.ffi :bll~ttlli±@J.!/Ci!$ttt-*~ 
W> DB ]43/ T 001, <lllttml11±1i'!tf~1L'@IJ~~-ttmlli±Wll$ttt-*~ 
W> OBJ 43/T OOL <.li1iliiIWtt-*~1tt> GB 50345, < {tll-~/iiliiIWtt 
-*U> JGJ 230, <milii~iBfill~Hli'f!lf*ttlll±> JC/T 2125 , <i'f!lt*ml\i 
±> JG/ T 266, <JJ.~ttlli±~,(.-~.\ltt-*Mlll> JGJ/ T 268 #!J . 

2. ~.P*tEl9l.iE¥~1'J<J, ~ < ~JlJJl$t~I~tt-~M> GB 50 176 1Hfl*~ 

l'IE-~-
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E. 0.1 :!ff!. ID!~BU~B9.J1t~ , ~~IttfJtg~~.!A!.~ E. O. 1. 

~ E. 0. I ~~~1'189~~' ~I'l!~#lt 

JJUUli.fol> l>Hltti ( mm) 
iiJ .ll;)'(;J!t-t ;t: l!B fm.~ 

It ?"v l!9-t lt g, 

3 l!IJllJJtJlll 0. 83 0. 87 

J! IJJ 
6 l! IJj JJt Jlll o. 77 0. 82 

JJtJlll 
12 J!IJJJJtJlll 0. 65 o. 74 

5 ti1519i~JJt]jli o. 77 0. 64 

19i~ 6 ii 1519i~JJt]jli o. 54 0. 62 

JJtJilf 5 ~1519i~JJt.$1 0. 50 0. 62 

5 h'C ~ 1gH!J:JJt .$1 0. 42 0. 60 

6 ~~ft~&MJJt.$1 0. 56 0. 56 

~& 6 cp~~ft~&MJJtllt 0.40 0. 43 
MJJt - 6~j!ft~&MJJt~ 0. 15 0. 26 

6 ~~~ft~&MJJtllotl o. 11 0. 25 

l(L>t 6 n~ft Low-E JJtllotl o. 61 0. 51 
Low-E 
JJtljlJ 6 cp~~ft Low-E JJtJlll o. 55 0. 44 

6 J!f!JJ+12 ~"\ + 6 i!IJll o. 71 o. 75 

6 ~15!9i~+12 ~~+6J!IJ,ll 0. 66 0.47 

6 h'C1519i~+ 12 S!~ +6 i!l!Jl 0. 38 0. 45 

rp~ 6 <P_,l!J't~&M+ 12 S!~ + 
JJt• 6 l!IJI 

0. 28 0. 29 

6 ~l!;)'(;~&tt+12 ~~+6 o. 16 o. 16 
J! IJJ 

6 j\)jj!ft Low-E+ l2 ~~+6 
0. 68 0. 47 

i!IJll 

~~~~K 

W/(mZ • K ) 

5. 8 

5. 7 

5. 5 

5. 7 

5. 7 

5. 7 

5. 7 

5. 7 

5. 4 

4.6 

4. 6 

3. 6 

3. 5 

2. 8 

2. 8 

2. 8 

2. 4 

2. 3 

}. 9 
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~~E.0.1 

JltJlllr\1.fli.&~~ (mm) 
liJ~:}'G:ilUH ;tmtm.m. f-tt~~fi K 

J:t Tv :i!MJ:t g, W/(m2 • K ) 

6 i:fi~:}'G Low-E+ l2 ~~+6 

~fJJI 
0. 62 o. 37 1. 8 

6 ~1!f~J'f; Low-E+ 12 ~E\ + 
0.48 o. 28 1. 8 

6i!l!JI 

6 f!£~J'f; Low-E+l2 ~"\+6 
0.35 o. 20 ]. 8 

:il'fl!JI 

""'~ 6 iQii!J'f; Low-E+12 tl"\+6 
JltJlll 0.68 0.47 1. 5 

:il'fl!JI 

6 'Pi!:}'(; Low-E+ 12 tl"t +6 

i!l9J 
0.62 0.37 I. 4 

6.:::4tii!'&i!+12A+6C 0.67 0.34 ]. 67 

6 .:::4ti.Pi!+12A+6C 0. 49 0.27 1. 67 

6 .:::4tif!£i!+12A+6C 0. 47 0. 26 1. 73 

6 i!IJIJ+12 ~"\+6 i!l!Jl+12 

~4\.+G i!l!Jl 
0. 68 o. 67 1. 71 

6 i\':i~:}'G Low-E+I2 ~~+6 

i!IJIJ+ l 2 ~';;+6 i!l!JI 
0. 62 0.42 I. 23 

6 .Pi!J't Low-E +12 ~"t+6 

~im+12 ~';;+6 i!IJIJ 
0. 56 0.42 1. 27 

=· 6 i:fi:i!:}'G Low-E + 12 ~"\+6 
i:p~ 

i!fJJI + 12 ~4\. +6 :i!IJJ:I 
0. 51 0. 39 1. 32 

JltJlll 
6 M:i!1€. Low-E +12 ~"\+6 

0.32 0. 27 1. 35 
:il!f!JJ+I2~~+6 :i!IJJ:I 

6 ~;il!1f; Low-E +12 Q.';;+6 
0.62 0.42 1. 01 

:il!l9l+12 ~~+6:il!IY:I 

6 i:fi:il!J'f; Low-E + 12 Q:"\.+6 
0.56 0.42 1. 07 

i!l9l+ 12 ~"t +6 :il'flYJ 

it : I *~#$~ <~JIHUt~Ii!tit~i\U GB 50176 !at41 
2 *:&<PJltJlllf!<Jj;:l!EIOll~Ult g1~JltJWf!<Jj;:l!El~~~:l'i SHGC;f:O~. 
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E. o. 2 *rllJJ4~~$J, ieil-:if'lfi.l~m. :EE:!14~mmoomtta<.Jffl2'l 

r, mfil~~-*fi~::tcllB~~~r~fl.!A!.~ E. o. 2-1 ~1J* E. o. 2-2. 

*&~H A~~~~·~~-m~R~--~ft·~~m-~ft 

~l=MH!\~ ~~~,~~tJ W1*4~M 
!ill~:U Ki - 5. SW/ Kr =2. 7W/ 

K1 = lO. SW/ 
(m2 • K) (m2 • K) (m2 • K) 

:f«Hiilll 20.% Mflii.fJ! 25.% 
llt$!1¥J .flfliii~ 15.% p=0.4 p=0.6 

lltlll!J\'1#2l~~ iiJ .!.i!.ft p=0.4 
(mm) iUHt 

?"v f~;t!\ ~~ ft;~ 
~~ ;tlllH~ ~~ ::tlllH!J ~~ :tlll'I~ 

K [WI ~~~ K [ W/ ~~~ K [ W/ ~~~ 
(m2 . SHGC (m2 • SHGC (m2 . SHGC 
K)) K) ] K)] 

3 i!f!IJlltJllS 0. 83 6.6 o. 77 5. S o. 72 5. 0 0.67 

i!l9l 6 :i!f!IJJltljll 0. 77 6. 5 o. 73 5. 7 0.6S 4. 9 o. 64 Jltljll 
12 i!IYJJltljll 0. 65 6. 3 0.66 5. 6 0.62 4.8 0.5S 

5tjjel!l!~JJt~ o. 77 6. 5 0. 58 5. 7 o. 54 4.9 0.50 

~~ 6i[f51!!!~lJtljll 0. 54 6.5 0. 56 5. 7 0.52 4.9 0. 49 

JJtljll 5 ~{5PJit~JJtljll 0. 50 6.5 0. 56 5. 7 0.52 4.9 0. 49 

5 tRel!l!~JJt~ o. 42 6. 5 0. 54 5. 7 0. 50 4.9 0.47 

6~:i!ft~&M 0. 56 6.5 o. 51 5. 7 0. 47 4.9 0.44 
Jltlj.IJ 

6 "P<t'i:i!ft~&M 0. 40 6.2 0.40 5. 5 0.37 4. 7 0.34 
~& lltllll 
M 

JJtljll 6~:i!ft~&M 0. 15 5. 5 0.26 4.S 0.23 4. 1 0.22 JJtljll 

64\f~:i!ft~&M 0. 11 5. 5 0.25 4.S 0.22 4. 1 0.21 JJtJji!j 

Jitft 
6 i\'lii!1t Low-E JJt 0.61 4. 7 0.47 4.0 0.43 3.4 0.40 

Low-
Jjll 

Ellt 
6 cpf$;i!:Yt; Low-E • JJtljll 0.55 4.6 0. 41 4.0 0. 3S 3. 3 0.35 
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¥Jt3'& E. o. 2-1 

JJ!iJlU'lt~~ 1.U!i'..m 
(mm) 

6 ~~rgt~+12 ~ 

~+6i!IJ,IJ 

6b'({5rgt~+12 ~ 

"i:.+ 6i!l!JJ 

6rf:i~i!:}'f;~&M 

+12~.!!\.+6 i!IJ,IJ 

6~i!:}'f;~LiM+ 

12 ~.!!\.+6 i!IJJl 

0. 71 

0. 66 

0. 38 

0. 28 

0. 16 

6 f.:ii!:}'f; Low-E+ 

~ti~ 12 ~~ +6 i!fJIJ 
0.68 

Jl/r:~ 

72 

6 rpJ!:}'f; Low-E+ 
0.62 

12~~+6i!IJJl 

6 ~~i!:}'f; Low-E 

+12~~+6 i!IJIJ 

6~~:}'{; Low-E+ 

12 ~"\+6i!IJIJ 
i.---

6i\'li~:}'f; Low-E+ 

12 11"\ +6 i!l9J 
6 'ft~:)'t Low-E+ 

12 Sl"\+6 i!IJJ 

0. 48 

o. 35 

0. 68 

0. 62 

0. 67 

4. 0 0.67 

4. 0 o. 43 

4. 0 0.42 

3. 7 0. 28 

3. 6 o. 17 

3. 2 o. 43 

3. 2 o. 35 

3. 2 o. 27 

3. 2 0. 20 

2.9 0.43 

2. 8 0. 35 

3. 04 0. 32 

3. 4 0.62 2. 8 0. 58 

3.4 0.40 2. 8 0. 37 

3.4 0.38 2.8 0. 36 

3. 1 0. 26 2.5 0. 24 

3. 1 o. 15 2. 4 o. 14 

2. 7 0.40 2. 1 o. 37 

2.6 0. 32 2. 0 o. 30 

2. 6 0.25 2. 0 o. 23 

2. 6 o. 18 2.0 0. 17 

0.40 1. 8 0.37 

2.3 0.32 1. 7 0. 30 

2.51 0. 30 l. 93 0.28 
I 



~3& E. O. 2-1 

~~JWj~£ 
JWj~£/i4~tt mfl~rm 

Jiiifil~ Kr=5. 8W/ K1=2. 7W/ 
Kr=l0. 8W/ 

(m2 • K) (m2 • K) 
(m2 • K) m:@;m 20% m:oo;m 25% 

31/(P,l.!i¥J m:oo;m 15% 
p=O. 4 p=O. 6 

llll~ 81.:f'P NJ!t~ iiT .!A!.:l't p=0. 4 

(mm) ~Mlt 
rv ~~ ~~ ~~ 

*Ji ::t::JlEl~& *Ji ::&:JlEIW. *Ji :;t::fl!H{} 
K [ W/ ~*fi K [WI ~*~ K [W/ ~*~ 
(m2 . SHGC (m2 . SHGC (m2 . SHGC 
K)] K) ] K) ] 

6 =:.J&4'~+12A 
0. 26 0. 22 0. 49 3. 04 2. 51 0. 24 1. 93 

<P'2 + 6C 

lllllll! 6 =:~fr£~+12A 

+6C 
o. 47 3.09 0. 26 2. 55 0. 23 1. 98 0. 22 

6 ~JJJJ +12 '2~+ 

6 ~f!J.! + 12 '2"'t+6 0.68 3. 08 0. 60 2. 54 0. 56 1. 96 0. 52 

~rj)J 

6 ili'i~:l't Low-E+ 

12 :?:!~+6 ~f!J.!+12 0. 62 2.67 0. 39 2. 15 0. 36 1. 60 0. 34 

'2C\.+ 6 ~IJ,g 
6 <F ~ :l't Low-E 

+12'2C\.+6~1!JJ+ 0. 56 2. 70 0. 39 2. 19 0. 36 1. 63 0. 34 

12 '2A\. +6 ~lj.ij 

=:311( 6 'F ~ }'(; Low-E 

<P'2 + 12 '241: +6 ~f!Jj + o. 51 2.74 0. 37 2. 23 0. 34 1. 67 0.31 

31/(P,I.! 12 '2A\. +6 ~f!Jj 
6 ff£~:)'(; Low-E 

+12 '2A\.+6 ~IJJJ+ 0. 32 2. 77 0. 26 2. 25 0. 24 1. 69 0. 22 

12:?:!~+6~JjJJ 

6 jQj ~ :)'(; Low-E 

+12~"{.+6~1J,EJ+ 0. 62 2.48 0.39 1. 98 0. 36 1. 44 0. 34 

12 '2l=t+6 ~a] 
6 'F ~:l't Low-E 

+12~.l>\.+6~1JIH 0. 56 2. 53 0. 39 2. 03 0. 36 1. 48 0. 34 

12 '2A\.+6 ~f!J.j 
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llU!\~JiUtl*I" 
~~m-*4~*1" 

~~\!'~ K1=2. 0W/ 
K1 =5. 0W / 

(m2 • K) 

:Q!t~(J<j 
( m2 • K) 

~U!iifJ! 25%, 
mrmm20% . 

:v:t~1'il1f<Plk~Jl!.f/<f 1iJ JAT,JI(; p=O. 4 
p=0. 6 

(mm) :i!MLt 
Tv f~~ f~~ 

~r,c ;t:l!fH{Jo ~r,c ;t:lllH.!J 
K[ W/ ~~r,c K[ W/ ~~r,c 
(m2 • SHGC (m2 . SHGC 
K)] K)] 

6 il!l}ll + 12 '£~+6 :i!IJI o. 71 3. 2 0.62 2. 7 0. 58 

6 ~e~~ +12 ~Ao\.+6 0. 66 3. 2 0. 40 2. 7 0. 37 
il!l}ll 

6 ~~~~+12 ~Ao\.+6 0. 38 3. 2 0.38 2. 7 0. 35 
il!IJJJ 

6 <l>ffi!Jle~&M+ 12 ~Ao\. 0. 28 2.9 0. 25 2. 4 0. 23 
+6 il!lllJ 

6 f!fi!Jle~&M+12 ~Ao\.+ 
0. 16 2. 8 o. 15 2. 3 o. 14 

6 il!IYJ 

6 iti:i!Jle Low-E+12 '£~+ 
0.68 2. 5 0.40 2. 0 0. 37 

6 :i!IJJl 

'fl~ 
6 .:Pil!Jle Low-E+ 12 '£~ + 

0.62 2. 4 0.32 1. 9 0. 29 
:Q:t~ 

6 j!IJJ] 

6 ~ff£:i!Jle Low-E+ 12 ~~ 
0. 48 2.4 0. 25 1. 9 0. 23 

+6 il!IJJI 

6-jij;;!JI(; Low-E+ 12 '£Ao\.+ 
0. 35 2.4 o. 18 1. 9 0. 17 

6 i!IJJJ 

6 ~i!:W; Low-E+ 12 a~+ 
0.68 2.2 0.40 1. 7 0. 37 

6 :i!IJJI 

6 <f'il!1t: Low-E+ 12 ti:"\:+ 0.62 2. I 0. 32 1. 6 0. 29 
6 il!19:1 

6.=uril':iil!+12A+Gc 0. 67 2. 35 0. 29 1. 82 o. 27 

6 =:@.Pl!+ l2A+6C 0.49 2. 35 o. 24 I. 82 o. 22 

6 =:@1Jfl!+l2A+6C 0.47 2.39 0. 23 1. 87 o. 21 
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~~ E. O. 2-2 

IWi~~llil~M $Jr:!fJ1$Ht2U 
~~\ftf K1 =2. 0W/ 

K1=5. OW/ 
(m2 • K) 

Jlli$j(l<) 
( m2 • K) ffumm 25.% , 

miliim20Yo . 
Jlli$1,fi,#.&~$ 1iJ .W,:}'(:; p=O. 4 

p=O. 6 
( mm) i!Mlt 

l"v ftr~ ~~ 
~Ii .::tllm{J ~Ii .:kl!IH{lo 

K [W/ ~~Ii K[W/ ~¥fl 
(m2 • SHGC (m2 . S HGC 
K>] K)] 

6 ~IYJ+l2 ~"\+6 ~IYJ + 

l2~"(+6:i!l!}I 
o. 68 2. 38 0.56 l. 85 0. 52 

6 PG~:}'(:; Low-E+12 ~~+ 

6 ~IYJ+l2 ~41.+6 :i!IYJ 
0. 62 J. 99 0. 36 I. 49 0. 33 

6 .Pl!:}'(:; Low-E + 12 ~"t 
2.03 

+6 ~IYJ+ 12 ~"( +6 ~ljij 
0. 56 0. 36 I. 52 0.33 

=.m 6 i:fi~ft Low-E + 12 ;2"( 
!:fl~ 0. 51 2. 07 0. 33 ]. 56 0. 31 
JlliJjlf +6 ;i!IJ}H12 ~l:\.+6 :i!Jl}J 

6 Mi!ft Low-E + 12 ~t.:t 

+6 ;i!IJIH12 ~~ +6 ;i!P}j 
0. 32 2. 09 o. 24 l. 58 0. 22 

6 Pi~ft Low-E +12 ~k\. 

+6:i!llfH12 ~.t:t +6 i!l!JJ 
0. 62 1. 82 0.36 l. 33 0.33 

6 <f:a:i!:}'(:; Low-E +12 m""\. 
+6 ~IYJ+ l2 ~"(+6 ~l!JJ 

0. 56 J. Si 0.36 I. Ji 0.33 

it: l ~E. o. 2-L ;& E. o. 2-2~:StJ <~fflIUt~IVli~AUU GB50l76~$ll ; 

2 .::tmmM~~¥lt p(l<J*ffi~~~m, 

3 .::tm~~¥fi SHGC.@~ <~ffllUt~IVlitAUt!> GB 50176 it#.€1i~; 

4 i$7tM-llJ(l<J~~¥tt~!ffl. outnmm:•a.ta~Iit'.lUtfi> JGJ/T 151 

it:JJ.€1i~ . 
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E. 0. 3 :!JtH~l!ij~~~~Jia<JJ'[;~, ~Ii'.:l:fi~~~JA!,~ E. O. 3o 

*&~3 A~M~~---~~$,Mitt~-~ 

lf/iH!\~lm~.U 
ff)jjjfli:-

~;i!)'{;;m;~ 
Kr '"" 

Kr = lO. 08W/ 
5. 8W/(m2 • K) 

(m2 • K) 
Jlf JI!. mrlii;f}l10%. .fmiliilJ! 10%. 

:i.rtlll:frli~R,~#} (mm) 
J'ti! p=0.4 

p=0. 4 
,gHt 
T, ~~ f~~ 

*!li .::kllfWi ~!li .::kl!a~ 
K[W / ~~!li K [WI ~~!li 
(m2 • SHGC (m2 • SHGC 
K)) K)) 

3i!IJJJJ1Ull 0.83 5. 81 0.80 6.30 0.81 

~IJJJ 6i!IJJJ:i.rtJlill o. 77 
JJt• 

5. 72 0. 75 6. 21 o. 76 

12 i!IJJJJJtlll: 0. 65 5. 54 0.68 6. 03 0. 69 

5~~1!i~WJlill o. 77 5. 72 0.59 6. 21 0. 60 

l!i~ 6 ilit~.l!i~WJJII 0.54 5. 72 0.57 6. 21 0.58 

llt~ 5~~1!i~WJJII 0.50 5. 72 0. 57 6.21 0. 58 

5 bl(fgigf~Jltlll: 0.42 5. 72 0. 55 6. 21 0. 56 

6 i1'fii!J't~1Htlltlll: 0. 56 5. 72 0. 52 6.21 0. 53 

~Li 6 'fl~i!;}'f;~&MlltlllI 0. 40 5.45 0.40 5.94 0. 41 
MJJl 

6 f~:i!J't~&MlltJl.IJ 0.25 5.22 0. 26 JllI o. 15 4. 73 

6 *'~:i!J't~&Mlltlll: o. 11 4. 73 0.24 5.22 0.25 

Low-

Ellt 
6 il-0 :i!J't Low-E ;i.rtlll: o. 61 3.83 0.47 4. 32 0. 48 

Jlll 6 4'~i!J't Low-E :i.rtlll: o. 55 3. 74 0.41 4. 23 0.42 

6 i!llJJ +l2 ~A\.+6 i!IJJJ 0.71 3. 11 0. 69 3.60 o. 70 

6 ~~1!1~ +12 ~"t+G 0.66 3.11 0.44 3.60 0. 45 
i!IJJJ 

r:jl~ 
6 bl( e l!i ~ + 12 ~ "t + 6 

o.38 3. 11 0.42 3.60 0.43 
i!IJJJ 

JJt• 
6 <P~i!J't~&M+ 12 ~"\. 

+6~1l}j 
o. 28 2. 75 0.27 3. 24 0.28 

6~i!J't~&M+12 ~41:. +6 
o. 16 2. 66 o. 16 3. 15 o. 17 

i!IJJJ 
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~~E. 0. 3 

MH~~J.111~-M' 
l"fjffi#j~ 

~i!J't•.ltf Kr= 
Kr= l O. 08W/ 

5. 8W/(m2 • K) 
(m2 • K) 

iiJ~ :lKilii~Jl 10% I ;jmriHR 10%, 

lltlllii!7.f'l1J U!l1.#f ( mm) 
J'ti! p=0. 4 

p= 0. 4 
Mlt 
T, f~~ f~~ 

~fi :tl!EI~~ ~fi )Cl!a~ 

K[ W/ ~~fk K [W/ ~~fk 
(m2 . S llCC (m2 • SHCC 
K)) K)] 

6 ?.lii!J't Low-E+ 12 ~~ +6 
0.68 2. 30 0.44 2. 79 0. 45 

i!f9J 

6 .Pi!}'{; Low-E+l2 ~~+6 
0. 62 2. 21 0. 35 2. 70 0. 36 

j!l9J 

6 fl~i!J't Low-E+ 12 ~4!\, 
0.48 2. 21 o. 26 2. 70 0. 27 

+6 j!IYJ 

6~j!J'{:Low-E+l2 ~~+6 
0. 35 2. 21 0. 19 2. 70 0. 20 'fl~ i!IJJJ 

lJtJjl! 

6 ~i!J'{: Low-E+ l 2 iil"l:+6 
0. 68 1. 94 0.44 2. 43 0. 45 

i!IJJJ 

6 rp~J'{: Low-E+ l 2 ~"\.+6 
0. 62 1. 85 o. 35 2. 34 0. 36 

i!IJJJ 

6 E.ilitii!+ l2A+ 6C 0. 67 2. 09 0. 32 2.59 0. 33 

6 E.i!'t'i!+ 12A+6C 0. 49 2. 09 0. 26 2. 59 0.27 

6 E.ill!~i!+l2A+6C 0. 47 2. 15 0. 25 2. 64 0.26 

i£ : 1 ilU!liiiiPP£lJt-(!g~ 2 ffff ; 
2 ;Jil~tSJm1:t'9lJ~{[:13 10% ' :tmWMigtl&~fk p (!glfMlC1'1lf-J:S.Jfl'[; 
3 ;tl!a~~~~ SHCC~tHt«~Jflil$t~IiittAtfl'i > GB 50176 tl1J.19ifil; 
4 $;tllt-•Jt(l(J~~~fk~!!!H:£!$tr JIUUHJ.tl~IttJUlW >JGJ/T 

151 tt1f:8i'W.; 
5 ~t«llt-•JC(l(J:Yt;~, ~Ittlm~fctiiJ#;t/~ E. o. 1 A!lVJitJiU<J:Yt;~. ~ 

Itttm~~.lflii . 
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F. o. 1 nm, ~~B<Jjc~a~~~-¥~mzrJti1'.: F. o. 1 -J.ttr- : 
I; g • A8 + 2::: p • K A1 

SHGC = a. 
Aw 

(F. o. 1) 

j.\i:f SHGC- !'lif, ~itAiB<Jj(flB~~,¥~; 

78 

g-flfiL :iiitAii:f:i5:J't~*B<JjcflBm~t,~~Mtt, 
fl(!fflOO*tj~ GB/ T 2680 8<1~~#1):; 

P - nm, ~~ i:p ~F :i5:J'til!S* B<J jc mm MP.& i&: 
,¥~ ; 

K- (lif, ~~cp~F~J't$*B<l~~,¥~; 

a.-?~7&iiix•nm:~~*~; 

Ag-nm, ;m;~cp:i5:.J't$*B<Jftii~; 

A,- nm' ~ilifi~F:i5:Jlti"~*B<lillif.R; 
Aw- flif , ~~B<Jiii~ . 



&~1 •~oo~~~•Ittn~•~Mm*mn8~~~~~ 
*:fi~fl~~a<J•Jrn•~i.t~Hl~a<J1f ff3i.ti'):~f4", ~f4&A;ffr 

~tl~flli : 

1 ~· 8760h ~BtfAfnji.fj):; 
2 ?HJU~Bti&t!i:Iff 13~11~13 '.¥'.~A~~iiL Jrn~~.$, 

--~--·~-~-~~~~---ilifiBt~; 
3 ~Jtt••m~~#Ja<Jtr•ttn; 
4 ~t~ 10 1-~...t••?tiK; 

s 1i~~it•~m~~lfJ•IttfmUif~U*Tit1Htii§- o 

& ~2 •~~~~lfJ•Ittnu•~•m~•JrnD•~•tt• 
•a<J~~~~~•1lA~~~ff~~nft~•a<J*• o 8H•~ 
~titt•~a<J~@~~~~~~film~n~ft~fil o 

c. o. 3 •mui~~i&t-J.t•~a<i£:~•11~11fjt:li!R~&*Jfl l\iJ­
~#tt~ .~~·~~m*JflA~~~·~~ o 
&~4 tt~•tt•~~••tt~~fil~~tt~•filat , m~~ 
"f~tl*~~ : 

i lt~a<J~~- :::Jc1J,, ~1o1, r*JilfSa<J~ 1BJ:ittl?t~19!m~n, 

fl!~ttJ:Q[R-t, ••oo~~t'41~••~- ~~- ~~m <iQ.t.Sl!7t 
~!f!l) *~~~·-~- m:lloo~u~, l.iiii7fmifiilfl&~H!••-J.t 
)Cf4-~ ; 

2 ·-~~-~~~~&tt~•ilifia<JMVM~m•v• 
RtifL -~~fmlK~iii.tJtf4~T9D~~F£'.v~IK~~ . ~&tttift 

~IM~~~-"ili.t~; 

3 •~a<J~~-1l~~@•Rilifiat~,'.¥'.~M--H~ 
:9.J$~J.lf.Uit3f.*BtfsJ, BffBJA~o:fla<J~fflifii~Jt&~'.¥:$, A 
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~ ~ JXliil:.&.~ JXltJLW.~BB>t f8J ~, it!.~~ 11t :;IJ $~ JJt.&. {5f!Jfl$J.ill 
:JJ(~ G. o. 4-1~* G. o. 4-10 ~ft. 

~jjtl ~t!Cifl:llf l\ij 

If1: 13 7•00-18 1 00 
!!J-~IUt 

"fifill B -
~trnt$1'. 1ik~ i = 00-24 = oo 

jllj~Jl!$1'. 1ik~ 8 : 00-21 : 00 

~fill!$1'.-n~tt ~ 8 : 00-21 : 00 

Ifl:B 7 • 00-18 • 00 
~t2:@$1'.-ttq 

iiill!B -

}E:ff iE:ff rftllt~IJ;f1tll <h> -m11t~iUJIK~~ii~U CC> 
}!$1'.~}}lj 

Mm -~ 1 2 3 4 5 6 7 8 9 10 11 12 

~~ 37 37 37 37 37 37 28 26 26 26 26 26 
If1:8 

!!J-~il$1'., ~Ill 5 5 5 5 5 12 18 20 20 20 20 20 

tt!!!f:tf ~l\ll 37 37 37 37 37 37 37 37 37 37 37 37 
"fiffi!B 

~Ill 5 5 5 5 5 5 5 5 5 5 5 5 

~tllll$1'., ~~ 25 25 25 25 25 25 25 25 25 25 25 25 

'{:!;~fill 
~~ 

~Ill 22 22 22 22 22 22 22 22 22 22 22 22 

1flj~Jl!$1'., ~~ 37 37 37 37 37 37 37 28 25 25 25 25 

n~tt 
~~ 

~Ill 5 5 5 5 5 5 12 16 18 18 18 18 

Jg:ff Jg:ff r¥1Jtr1t!f\f~11 <h> -tJUt~~12r~JJ;Jttmlf C"C> 
J!Mjj1J 

!f\fm -~ 13 14 15 16 17 18 19 20 21 22 23 24 

~~ 26 26 26 26 26 26 37 37 37 37 37 37 
If1:8 

!!J-~.1!$1'., ~Ill 20 20 20 20 20 20 18 12 5 5 5 5 

tt~-m ~ill 37 37 37 37 37 37 37 37 37 37 37 37 
'Willi!B 

~Ill 5 5 5 5 5 5 5 5 5 5 5 5 
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~~ G. 0. 4-2 

:En- :En- r~Jtt-1f:et~J <h) mlll~if.l!IK~~~)Ell.lllf <'C) 
ll!$t~*'l 

atll2: ~Ji: 13 14 15 16 17 18 19 20 21 22 23 24 

~tfU.J!$t, ~~ 25 25 25 25 25 25 25 25 25 25 25 25 

{£~$ 
~!1¥ 

mill 22 22 22 22 22 22 22 22 22 22 22 22 

iUJ'~l.tt$t. ~iUJ 25 25 25 25 25 25 25 25 37 37 37 37 

nit~ 
~!1¥ 

~IM 18 18 18 18 18 18 18 18 12 5 5 5 

1Ut!.f:!§J1J !!!t!JJ:VJ$~ll!: 

:IJ..l~JUt 9. 0 

~tllll$t 7. 0 

iftifjjil$t 10. 0 

~l!lUl$t-nit~ 9. 0 

~~Jl$t-lt~~ 9. 0 

:Err r~tlit~atJl!J <h) ~!t1Yli¥1l·H!l!.l'IF~ <.%) 
J!$t~j}lj 

atll2: 1 2 3 4 5 6 7 8 9 10 11 12 

I~S 0 0 0 0 0 0 10 50 95 95 95 80 
:IJ-0ll!$L it'!£~~ 

11ffi!B 0 0 0 0 0 0 0 0 0 0 0 0 

~-lf{.il$t, 1±~$ ~~ JO 10 10 10 10 10 30 30 30 30 30 30 

ifti:lil.1!$t, nit~ ~~ 10 10 10 10 10 10 10 50 60 60 60 60 

:Err r~Jtt1):ffitJlll (h) ftff!YlilB·till!JH$ <.%) 
Il!$t~j}lj 

atgi 13 14 15 16 17 18 19 20 21 22 23 24 

Ift:B 80 95 95 95 95 30 30 0 0 0 0 0 
:IJ-0Jl$t,·~~ 

'WiNB 0 0 0 0 0 0 0 0 0 0 0 0 

~tl'l'Jl$t, 1±~flll ~ 30 30 50 so 60 90 90 90 90 80 10 10 

ifti.ljJJ!$t, nit~ ~~ 60 60 60 60 80 90 100 100 100 10 10 10 
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lUt~.§Jlj .A1!iJ s:!l:tit'fJ.ill$ti1ii~ 

:11'~H$t 10 

~ilHf$t 25 

tft}jjj1!$t 8 

~~ll!$t-fl~~ 8 

~tJH!$t-~~~ 6 

err r~Jtt31'.nt~J <h> /j;f!il.Ali1i!at:tE:¥:$ <%) 
Il!$t~~J 

lltSt 1 2 3 4 5 6 7 8 9 10 11 12 

:11'~@$l. Ifl:B 0 0 0 0 0 0 10 50 95 95 95 80 

~~~ 13-INB 0 0 0 0 0 0 0 0 0 0 0 0 

~·trnl$t tt 70 70 70 70 70 70 70 70 so 50 50 50 

-ti:~~ tt 95 95 95 95 95 95 95 95 95 95 95 95 

iUi !jJ .il$t ~~ 0 0 0 0 0 0 0 20 50 80 80 80 

fl~~ ~~ 0 0 0 0 0 0 0 20 50 95 80 40 

:@fj r?tlttnnt~J <h) /j;fHJ.Alili!e:t:tE:i:.$ < %) 
l.!$t~~J 

e:t81: 13 14 15 16 17 18 19 20 21 22 23 24 

Ifl:B 80 95 95 95 95 30 30 0 0 0 0 0 
:11'~ll!$t,~~~ 

i1-®B 0 0 0 0 0 0 0 0 0 0 0 0 

~t!'r.@$t ~~ 50 50 50 50 50 50 70 70 70 70 70 70 

-tl:~til ~~ 95 95 95 95 95 95 95 95 95 95 95 95 

tf !jjlJ!$t ~~ 80 80 80 80 80 80 80 70 50 0 0 0 

fl~~ tt 20 50 60 60 20 20 0 0 0 0 0 0 

.il~~J .CITJXl.:fit 

:11'~Il$t 30 

~illil!$t 30 

;tl!jjlt$t 30 
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~~ G. O. 4-7 

.@$t~jJ!J .ffr.fi(lf! 

l?&~ll$t-f1~:fJ 30 

~~ll$t-it~.fJ 30 

:iE'rr "'f11J i.t1!:Rt~J (h) ~JXtiE~'f'fjlf!)il. 
}l$t~§Jlj 

llt8t 1 2 3 4 5 6 7 8 9 10 11 12 

11-0~$\, IfFB 0 0 0 0 0 0 1 1 l 1 l 1 

tt~:fJ 'Wffi!B 0 0 0 0 0 0 0 0 0 0 0 0 

~-tlHUt tt 1 1 1 1 1 I l 1 I I l 1 

-It~- tt 1 1 1 1 l l l 1 1 1 1 1 

•~m$t ~~ 0 0 0 0 0 0 0 I 1 I 1 1 

n~tl tt 0 0 0 0 0 0 0 1 1 1 1 I 

iiirr r~Jtt-iJat~ <h) :Oi.li<lerrm~ 
m$t~§J1J 

llt8t 13 14 15 16 17 18 19 20 21 22 23 24 

1J.0ll$L IfFB 1 1 l l 1 l 1 0 0 0 0 0 

~~ti 'W'®B 0 0 0 0 0 0 0 0 0 0 0 0 

~tl'l'Jl$t ~~ I 1 1 I l 1 1 I l I 1 l 

{!:~$ ~~ 1 I 1 1 1 I 1 I 1 l I 1 

ifti~fil$t ~~ I I I I 1 1 1 I 1 0 0 0 

n~.:tJ ~~ l 1 I 1 1 1 0 0 0 0 0 0 

n$t~§Jtl If! ftii: ~:9J$ 

11-0.@$\ 15 

~ill.@$\ 15 

ifti~ll$t 13 

~~Il$t-f1~.fJ 20 

~~IUt-tt~tl 5 
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~:fi r~Ht1!=B·t~~ (h) rt!.~~4iti!nt{!l!Jfl$ 
lJ!$t~;jjlj 

ar~ l 2 3 4 5 6 7 8 9 10 11 12 

11'*ll!$t, I fFl3 0 0 0 0 0 0 10 50 95 95 95 50 

;l(~fJ ilffl! 13 0 0 0 0 0 0 0 0 0 0 0 0 

~1itl!$t ~&¥ 0 0 0 0 0 0 0 0 0 0 0 0 

11~$ ~&:F 95 95 95 95 95 95 95 95 95 95 95 95 

ifi~i.1!$1: ~&¥ 0 0 0 0 0 0 0 30 50 80 80 80 

n~~ ~&¥ 0 0 0 0 0 0 0 20 50 95 80 40 

~ff rJ~lt~nt1ill <h> Et!.~~4iti!nr~JEJ• 
mm~j]IJ 

flt@: 13 14 15 16 17 18 19 20 21 22 23 24 

11-*jl$t, I fFl3 50 95 95 95 95 30 30 0 0 0 0 0 

;!(~~ ililrn 0 0 0 0 0 0 0 0 0 0 0 0 

~tllll$t ~&¥ 0 0 0 0 0 80 80 80 80 80 0 0 

11~$ ~ 95 95 95 95 95 95 95 95 95 95 95 95 

ifi~lt$t ~&:F 80 80 80 80 80 80 80 70 50 0 0 0 

flit~ ~:If 20 50 60 60 20 20 0 0 0 0 0 0 

G. O. 5 it~~~~-1Jt~·~it~~fil*1l~it*€~~filB;f, mz~~ 

r~J:m~ : 

1 •1Jta<J3fb:I*, :7c1J,, iiif:lloJ, P-J$a<J~ fBJ~Ht*11ul:Uf!:9Jfi~, 

ill1Jtf4J:li!R '.1-mz !;;~it•1Jt-~ ; 

2 •1J1:oo~~~~~m!:i•1J1:~ttx#-~. ~~~~~ 
Itt~~~JIR{E[J.i)Z~~**1ifl~ 3. 3 l)a<J;Jll.JE ; 

3 •1Jt~~-~~~~--a<J~ff~~,aP-JBJt,MOO 

:91 $Ji! Jt:&7f ~B1 fBJ , OJ fBJAjtg i:!:l ;ff a<JU!!Jf! llii~:& ;a:•$, A~ 
if .IXlifil:&if .1Xlimm~ff B1 rBJ ~, ~ ~ ~ * :91 -*!i! it:& ~.m*mz !:i 
~it•1Jt-~; 

4 •1J1:~~-~~~~mz*.m~•~fta<JMWMRmaw 
-~o ~~~~~-~~a<J~ttmz!:i~tt~1Jt-~ . 
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c. o. 6 tr~i&tit~1Jt~~mut~~~t~lli*il~~~.~*f it!i!kB-t, 
~'=c~~-•~•mz*mit!•~~*mm,~m••~•mz*m 
~&l=\.TMiP , #J.ili:~if"Fj~~Ji1JE : 

1 ~1¥1~~~~~.~*£1~;&!.ili:tlfFJ:.\'.;#1): : 

E = EH + Ee (G. O. 6-1) 

j.\cp E-~&:f:~~~~~,ffi,*£it!ilt (kWh/ m2 ); 

Ec-~1f~ift1*£it!.ilt ( kWh/ m2 ) ; 

E1-1-~~~~*£it!fil CkWh/ m2
) 0 

2 ~~~ift1*£it!:ii!:J.ili:ttcritit~ : 

E - Qc 
c - A X ::COPT CG. O. 6-2) 

~cp ~ ~1f•tr*£~~c•~~~cm•#ttnm~> 
(kWh) ; 

A- ,ffi,Jl1Jtiii.fJl ( m2
) ; 

SCOPT-~~ ~-~iltt~~f{' J{R 2. so. 
3 ~1f~llf*£it!:amzttc-r~ttn : 

EH = A QH <p CG. o. 6-3) 
YJ2Q3Q2 

'A;cp rp.-iMJ.~1g~l=\.~iP~1~1li~m~i1~$. J& o. 75 ; 

q3-f~f{E7(f&'=(~{il, J{R 9. 87 kWh/ m3; 

q2-~it!.~*£ (kgce/ kWh) :&Jl 0. 360 kgce/ kWh; 

<p-;Rf&i=(Ej~~:tfi~~~ , :&Jl 1. 2lkgce/ m3 
0 
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I. 0. I •'filt~~JH~~~~J.~tiJfi'JUt{ I. 0. 1-1,...,;& I. o. 1-3 :J2lg.ffl 0 

~R•~•~-~~*•*o~wm~~•mw~~m~ s~ 
~m. 

!lt I. 0. 1-1 ~[.1')1A~ii:~tt~i*-ft!~gf~~lif1'1.l (;t.!\f(t 85 ]G/GJ) 

i1i0ifrlift ~~~~lll:{rnm) 

~lll:{'C) 25 28 32 36 40 45 50 

DN25- DN50- DNI50-
60 ~DN20 ~DN450 - -

DN40 DN125 DN400 

DN40- DN80- DN150-
80 - - ~DN32 ~DN500 

DN70 DN125 DN450 

lilil':ifr ~~~J!:{JJ( {mm) 
/Jtil!ltl 

{'C) 25 30 35 40 50 60 70 80 90 

~ DN50-
DN150 

~ 60 - DNIHX 
- - - - -

DN40 DN125 
DNIOO< 

~ 
DN40 DNIOO 

~ 80 - - - - - - -
DN32 

DN80 DN250 
DN300 

~ ~ 
DN50 DN125 

~ 
~ 95 - - - - !DNllO< 

- - -
DN40 

DNIOO lDNlOO< 

~ 
DN32 DNIOO 

~ 140 - - - - - - -
DN25 

DN80 DN300 
DN350 

~ 
DN40 DNIOO DN250 

~ 
190 - - - - - - -DN32 

DN80 DN200 DN900 
DNIOOO 
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~;& I. o. 1-2 

:.lilil':i1l- ~~Fz})!;tJ.f (mm) 
!Milfillf 

('C) 25 30 35 40 50 60 70 80 90 

~ 
DNSO DN125 

~ 60 - - - - - - -
DN40 

DNlOO DN450 
DNSOO 

~ 
DN50 DN125 

~ 80 - - - - - - -
DN40 

DN100 IDN170C 
DN180C 

~ 
DN32 DN?O 

~ ~ 95 - - - - - - -
~~ DN25 

DNSO DN250 
DN300 

~ 
DN25 DNSO DN250 ~ 

140 - - - - - - DN -
DN20 

DN70 DN200 IDNlOCX 1100 

~ 
DN32 DNSO DN200 

~ 190 - - - - - - -DN25 
DN?O DNISO DN500 

DN600 

:.lil~1l- ~~Ji})!;tlf ( mm) 
IJl:IA!If 

("C> 40 50 60 70 80 90 100 120 140 

< DN70 
~ 60 - - - - - - -

DN50 
DN300 

DN350 

< DN25 DNSO 
~ 80 - - - - - - -

DN20 
DN10 DN200 

DN250 

'.&! 
~ 

DNSO DN125 DN350 
~ 95 - - - - - - -

DN40 
DNlOO DN300 DN250C 

DN30CX 

!:Ii 
DN40 DNSO DN200 DN350 

140 - - ~ - - - - ~ -
DN32 

DN70 DNlSO DN300 DN900 
lDMOO 

~ 
DN40 DN70 DN125 DN200 

~ 190 - - - - - - -DN32 
DNSO DNlOO DNlSO DN?oo 

DNSOO 
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~3& I. 0. 1-3 

fi!~ft f:'e;t.!l.~p;lJ)'. (mm) 
@!l&l!JI: 

(°C) 40 50 60 70 80 90 100 120 140 

~ 
DNlOO 

~ 
60 - - - - - - -

DN80 
DN250 

DN300 

~ 
DNSO DN125 DN300 

~ 
80 - - - - - - -

DN40 
DNlOO DN250 DN150C 

DN200C 

~ 
DN32 DN80 DN200 DNSOO 

~ 
~ 95 - - - - - - -

?~ 
DN25 

DNlO DMS-0 DN400 DN200C 
DN250C 

~ 
Dl'V32 DNlO DN125 DN250 

~ 
140 - - - - - - -

DN25 
DNS-0 DNlOO DN200 DN450 

DNSOO 

DN32 DNlO DMOO DN200 
~ 

190 - - - ~DN2~ - - - - DNSOO 
DNS-0 DN80 DN150 DN45-0 

1. o. 2 '.i: 1*1:2:ift1~7J<~:i1tMuJ'~~mJ!J&ilJtli~ I. o. 2-1, ~ 

I. 0. 2-2 :iit.Jfl ; 'if~~ ~1¥:~ JJ J.t ilJ tli ~;j m: ft JJlHlfill!r :lit:k Cl 1£ ~ 
lri~1*ft~J.t.W.!tl:/JO Smm~ lOmm ~Jfl . 

18:~ 

~'f~ 

I&:~ 

~ltllm 

18:.\l 

~ I. O. 2-1 ~l*J~\lll~7J<~il:li1J,~mlii1'/.ft 

C11'!9!t.ll!J.l;;:::5°C) (mm) 

~ttffi!i*tlm JJt•.ffil'l'B'f 

'if~ J!J.JJi tf~ 

~DN40 19 ~DN32 

DN50-DN150 22 DN40-DN100 

~DN200 25 DN125-DN900 

~DN25 25 ~DN25 

DN32-DN50 28 DN32-DN80 

DN70-DN150 32 DN100-DN400 

~DN200 36 ~DN450 

)!;lg( 

25 

30 

35 

25 

30 

35 

40 
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18:~ 

·L~M *~~~~*·~-~~-~-~ 
<1'!-m!l!!JJ(~-10-C) (mm) 

~ttl@l*UtWI Jf0li(!lli~l@ 

'llf:& ~fjt tr~ )!;l/j[ 

~DN32 28 ~DN32 25 

~=f~ DN40-DN80 32 DN40-DNI50 30 

18:~ DN100- DN200 36 ~DN200 35 

~DN250 40 - -
~DNSO 40 ~DN50 35 

~ltll~ 
DN70-DN100 45 DN70-DN125 40 

DN125- DN250 50 DN150-DN500 45 
18:Jil DN300-DN2000 55 ~DN600 50 

;;;:-.DN2100 60 - -

1. o. 3 ~i:l'11:.tiS~1Jc~r£m~~~J!JJ:JriiJttt~ 1. o. 3 ~m. 

*I. 0.3 *~~~·*•~at~Mlifl9~ 
(~~ 5-C~~~lOS :7() 

~ 
~'L'JJt•m ~ttl@i*ttm 

*¥1:1f:f2(mm) J.!JJ-9'.(mm) 0f*'l'f~(mm) )!}If ( mm) 
l.t 

~DN25 40 ~DN40 32 

DN32- DN80 50 DN50-DN80 36 
~70'C 

DNlOO-DN350 60 DN100-DN150 40 

;;;:-.DN400 70 ~DN200 45 

I. O. 4 ~i:"J~~)Xt/f~{!i~~:@:;J\~~JiiiJ{t(~ I. 0. 4 ~ffl. 

~L~4 *~~~~-~·~-~Mm 

ili .m ft JJt iUfl'. < 'C > fil1J,AAm. 
.li<l.11~~ 

R[(m2 • K )/W] ~1l"!JtS:~U AA1l"~:0~illlJI: 

-A!t~~.li<l.tf 15 30 0. 81 

-Oiil\l.li<l.11 6 39 1. 14 
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.::tllEl~tl~¥fX SHGC ~o. 44; ~o. 40 

~Utlltl!Jllll?t 
~2. 4 

~tt.\¥~ 

.::t11£1~~¥~SHGC ~0. 30 

EllltF!i'i~~~riV!~ 
It!/~ 

~*~* 
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I~r~nft.~A~~B9••~£~n~. *fim~~~~# 

"fi~"I~~~-~~~~#·ili~~I~. 

tt•~u•i.t~m, i&tit Jd7J.W:11C*tF~l§f1• J f.!!•-tt~*~ 
B9~~fflA~tt~M• . ~f--~~~. 
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4.1 - IN ~ ;E 

4. 1.1 ~ii!JtJ·ti~:>Co X't=f A~ta--tfBJt$i/J3.;{j~fJiStt~>.Kl¥J 

%~mm•#~~m~w~•••~n1¥J0~mm. ~~a•• 
~rrmAA~~m~w~•*•·~~m~*rr~w~••••tt 
-~ . MW•*8*m••1¥J&~. ~§~-g~•@W~•* 

•~· ••n~•~I~~~~m. 
4. i. 2 m11J1Jtt~:>c . M=f:k=f 2oooomi _§J.l1Jt 3::~~fmlK~· 

N~•1¥J:k~0~•m · -~*m~~~~-~.~•n~1¥J~ 
~Hm~~~*•1¥1~mttn~n~1¥J~~.rnn~-~~~. 
~~~~~•m•. ~lii.l1¥J~•~•n•.~••1¥J•~.n~ 
~ilirrW•~•:fr•*•~·~•k&~•~•·~~k1¥J#a 
~rrn~:ill:rr~~.~~~~~tti¥Jn~ . 
4.1. 3 2 *~~ «%~M1Jt-:P~~•i.t~rfU GB 50189- 2015 

m 4.1.1 ~ (( ~fflMSlt~!lfWJXl..~ ~ "'l:iftiJl'J•i.t~.film: » GB 

50736- 2012 ~ 5. 2. 1. 7. 2. 1 ~liiffltJ·l1:~:>c~~ . :k~%~M!1J( 

tttt~R$~ . MSJt~-~~.W$&1Jt#~~Bl¥Jpg*IK,m 

-~-~~:ffJ..ffl~~:k.f'li:A&1JtOO~~-~Ctt>~.~--
-~:k~~ . 
4.1. 4 Wlm:l:tM!:M~~~:t&IK, ~. ~:ffJ..ffl~~:k. X>t=f~I!;it 

m 1¥11t•~. Jtl.KJJ Ilfl~ w ~~~*~liil, 11trJ!-7t JJU:ill:rnt~ . 

4.1. s '.¥'.pg•tttt1f=~~~lt!@~~;f§~f~11E~•m:. ti!i*~ffi 
~1¥1~~. f'li:Jm-:P-Rff~1¥J~9ltl{9'fl~ . ~n1f~~D1Jtl¥J~~•m: 

~~ttcJtfArr . 

4. 1. 6 ~tt~••~1¥J~•:ffJ..ffl~,n£~~:fr~:kllt~tt . mm 
1¥J~~~m*~~~~-~fil . ~~iMJ:ffJ.fi1f~:k <~n 1163kW ~ 
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J:) at, mm/Fii:Y--T 2 il:~lt*ffl$@l~tn.m. £1'f:ftJ-T:ff!filfifnJ 
:1fj"J3.f!f.:JT-*~891lT3f.:E. ;f§liiJ~fJ!g;fJ Lmia:i.tilfi::k-T~-T 3 fl 
~.ii:*mliilm%.liil••mm.•JJT•~fl•~~~-~%. 
66 % *ll i oo % 1¥1 ff! filf ifnJl) , .flf :t1aJ: mm Fl ~ (l{J 14(filil1'8 t£ "~JJ , llT ~ 
~M-:l:t!?. m .@0;t:t: ~1A ~~ ·11: rt~~ ii{ 99 t£ tf.HlJ >.It , Tfii ;ff! liil m ~. ffi 
liil••i¥Jm•*~~rr . ~*n~~.~rr~~~m**n~. 

4. 2 ~ Ill 

4. 2.1 ~mTWrm99~11*~#.i:. 3§:pg-fli/J'1¥:U:lJi\~~~. 

4. 2. 2 ti::t'Pi.@11£7](mH!tlli~*B9flimr , ~ffi;~lm1JcmL :ba::k 
~-~~-r~n ; ~M~~~mM••oom~?t•~~tt~>Jt. 
ff!~1J,B9i!t1R17Jcta~4iilf~Pf 1Jc*"~~:ttt::k , $m-rmM~~, 

;it~ !ill 7Jc iffi\~ tl!./F ii'.11, -T 5 "C • 

4. 2. 3 ~•89•:ff!filf-f!i/F::k, ~~1fitr. m~~. ~%-ia:~89 

••~•fAfilf~JJJ~~~~B89~•· ~m~n••· 
~~4 8M~~-llT~§~~@B9ff~ttXA~~Bl¥J~n~ 

tt, m~it1l~llli89~ rBJ:Jt;tt~m . 

4. 2. s ill~ m~ liil:M IPJ • /F liil~ J~. ~ liiJ lR :!9JVf1l ~ liiJ '=C 11*~14 
r -*~l¥l~fi~ifn1~. 

4.3. 2 x•J-TJr•~~:tti;IR , ~$tBJX1.~11li l~~pg~~~~. ~~ 

ffi;D~Rfti¥J•~•~• · ~*mnJXtey~~•••?tm•• 
~. JR~at, Elltt5t*=ffl:iiJX1.n\':D&!. 
4. 3. 3 7Md~lt~.lfIJL.~~J-*~llT~ ·~tHtiffifRJ~~l¥J~rH tt~. ?t 
m~~B•8···~•*Wi!t•;•M~-~~~~*llT~m 
~~~~~mit.~*~ffi;~rJg~~m&. m§~!iil~89•ff 

~ . ~llT~~-:lf!!.~fij;~ilJJAfilf . 
4. 3. s mT JXl.JA filf :ii 'fit ~ J~, ff! fi1f 30 % ~ _t_ , ~ liiJ 89 {Sl!ffl at fBJ 89 IR 

~. ?tjJIJftftmTJXI.-*~ · IJJ~~·~/j\mf.IXl.fb.fiff . 
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4. 3. 13 •~8913 89;fE-T2:~•~mzn~~PJ~lfi.JXt:fltjgfr . • 
JX\,•~~•a•~.m~~2:~m•R~~JXt~~~~•JXtjgfr 
~m . •tta.JXtamz••n~~~•*·•*m~Mm~m.M 

•*~•~m•~•~•·••m~~•••m•A•B9~R* 
~tt~.~~c:ft-:k.IXt~-~.*~2:~*~PI~~~B9~~­
JXtfiljgfr•~ . tfi.JXtfil89~~~I~B9ff•.~*MMJXt~@JXt 

B<Jfr{{i[~11i1J)J7* . 

~t=fumt * ~13t fBJ f.I~ ti:\ ~-~ffFJf WJ:ii!i .lXl fil B<J i.t~. ~• • 
"M•*" 89~i;l;J7'~4:.~A1*fffl5?.JZ!;~fif0~, !iiJB;f .gPJfm.fil·~ 

1fil.lXltmTI!1i.@.~rJ;J-Pr-:11i89m>J(89B'f fBJ , gm~~iW-89Ut!Jfll}";jfBJ. 

w• m •~ rJ;J ~•lf;j iif S::kJIT JXL;lgfr , 2:~ • tft;igfrlf;j:fi:VJ' 
lfiJXL:Igfr. ffiikjf.lXl•trc891tia~l!t. i:11~-*1J-=f~~ 4. 3. 15 ~FJf 

•tetfJ~fm . 
4. 3. 14 A.lT.t©J.l:k89@fBJ~pg C0d~J.l?Jt1t~lt* · tfi.!Xliiklliltm 
••~P-J COd&J.l, J:~TIW.@.~pg.Jl~~<l~>R . M.IXtiil:ElflliJiif 
··~ P-J C02 rlill~~{l[~:ho~~~-JX\,fil, ~ C02 rlil~UfU~;fE 
Jli:E. tr-?fUJe~ 89 ~LHl i1'J • 
4. 3. 22 •~~mt "OOtj" ~mz~~. ~tmWJ~:l:t!!iK89~~tl'i~ 
~~••. li'iJ~•~TJXtm~m~~~••~JX\,m••· 
4. 3. 26 :tm <11<) tml~M·~-~. !r*Eil=f71<1*7HJj[ll3~t-Tttiiflrt 
11< rlfi!t. mf~f J! ff;,t ' ~ .fiJ T ~. i/Uil.• $. 1E!. ~ ttll< W'it ~rn ~ MH~ *' 
~_[jJ~:;k. **:th~·' :ii!r~tl-@!tl11<*f:t~~.U::k . :1'17:il~ "~~ 

~•~".W:*m*m~.*•••••mfr7~•89~M. ~= 
~~•ttiifltt1J•~~·••*•R~1¥Jmfilmz~:r*m:l:t!!.71< 
••*~m•••89••~•mmn~B9•~. ~~~FJf~= 

Q Q 
LH/ 17-LoHo/Tf' < capo - COP 

~c:p L. Lo-m1J!tl71<7"Liit (m3 / h); 

H, H 0-7Jc*-FJffM89:fhfl (kPa); 

11· 110-1tR;ff 13!i.t I~.¢.i: 89•$; 

(4. 3. 26) 
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Q-*•~fflfi1j (kW); 

COP. COPo-.f!LmB9·1~Um*~; 

r*i o-~*JJ:tt:/J~x;ffii.89ii:~o 
x;JJ:;i.\:l~Hrtt~~%.Fo~{J¥JJT~Jti:t'B<J 4. 3. 26 :a:o m~~ 

~;l+a;f' ~Jj(.f!LiJl!ii.it<~~·~~~Jj(.IJZ""f 891/Lm' 11.-1*119 COP. 
COP 0 ta?HJIJ ~)(;j Iii. rim (7jC) • jj!~ 7J< 1* mllt r jf1J rt ~J m )j ~ 81 
1J<1*1!~r.f!Lm89tt11~*~ii o 

4. 4 ii JXl 

4. 4. 1 -~tH~NlmimIKB9L=\f~*f.g, "i1t11t*" ~*· mIJE?t.ftJffl 
•*~L=\m•a~89••·•~o~•~"~••"~mw. 

~~2 •K•R•@~••mr•~~•~m•. @~•.~m 

···~ffla-t~•~·· ~MJJY~~n•*~m•*•RM•• 
~~Aa-t.~ffl-RA@~&~89A@~~·o 

4. 5 ~ m jJj 

4. s.1 rt•m1J~1l-~ll(ii]!U*•fm~B9rrEf£.C Mfij;rfldJI:~~· 

<••·•••>B9~m~•~11•x:t"~~•~<~.•L=\•> 
89~~&~ffl(~--~·~-Jj(),·~·~*·•~.~~ 
R~89~~•ao~~#~.mr~n••~.rt••:n••~J: 
-T~JE?j-~go 

4. 5. 2 *~~ «0;!k}'!~J'fi5t~•it*i1f£ » GB 50189- 2015 ~ 

4. 2. 2. « ~ffll!~~lllWR-!3~~WJ1l•tHJU1U GB 50736-

2012 ~ 8. 1. 2 5!ifi!Jtt~:>c·~ o **ill ffl T~ff OO~;t,i1f£, .:E 
~~~m~••m~~111w~WJ*•~~••~*89~~T~~ 
~n•B9~fil,MW~~Tn•~ffl$, ~~~~B9 o OO~~ff 

~~*i1f£~~~ .. ~~*ffl1l•~~-B9~im.l~·-*•"B9M 
~. ~Jlt, ~.R.~~~**EffmB9~ffll5la1'1Ji'iJ*ffl o 
4. 5. 3 1 *~-!3 «0~Jtm11n•tt-ii1f£> GB 50189- 2015 
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m 4. 2. 5 5!ii.i!ifJtt*':>c•%t . **'~1~:.t?B9:12t~~lli TJ[.>J( . 
4. 5. 4 l , 2 *~ (~) 1:3 «0~lt!1}(11fmi&tit~?l » GB 

50189-2015 ~ 4. 2. lo 5!ii.i!ifJtt*'x•~ . mtja9fifa~ret~m7 

.fJU.13.~ttfJ~*~ CCOP) b't~it~?tffl~ttf1~~~ CIPLV), 

~~-7-~m£J[..fJL~B9ttD*•· 
4. 5. 5 -**'1:3 «0;lt}t1}(1'fJ~i&tit;f;$(fE)) GB 50189- 2015 ~ 

4. 2.14 5ii!ifJtt*':>c•IP1. 13$, rtr:%_t~ir.iJ.fJLt=~B9fJ~~ttii 

~~ffi-~~%·**'•~7·~~~-.fJL•1£•~M~I~ 
ra91J~~tt CEER), ~:1-J751~tt*ltt~. iltUlbi&titJ/ili~11~£ 

:12t~7.'1i~t=£, 1PJB;J--OE:itt~t=r~~t=11tmt=£ . ;& 4. 5. 5 i:ti~ 

)(i!ifj~:Q:B;J-fm~l:t CEER) '(i, ffi~=f~fi"m!~f,jfi «4l~J:t 

~~•1'.fJLflli~~~«ilitfllilbit~$~~JU GB 19576 - 2004 i:p 

"*- 2 fmiw.~-*•tlffitj" 8<J~ 2 ....... 3 tl. 
4. 5. 6 **'1:3 «0;lt~$C-:Plmi&ttt~?l> GB 50189- 2015 ~ 

4. 2. 19 5!ii.i!ifJtt*'x•~. ~ 4. 5. 6 t:Fe<1~fl~ § ~fi"~~tr-?t 

« ~~;f1l~*~t}l{tt~l!l91t&J:t~7j(.fJLg..IH GB/ T 18431 ~11 «1If& 
~~ittm'Ykt&J:t~ (ii@.) 7j(.f)Lffl.)) GB/ T 18362, 1£i&tit:i2t~~ 

1.ttm'Ykt&J:t.fJLgllff\J' jtttfJ~~fl&ffl:=f;Jt~~-m. 
4. s.12 **'1:3 «0;lt}t$C11Di&Bt~rfU GB 50189- 2015 ~ 

4. 2. 17 5.!ii!ifJtt*')C·~· ifl:fijrfE*Jf.lfljtJ~~itt'!fJ~nilij IPLV 

CC) ~:1-JD~iifffrffi.f,j, ~JlilifJ7til5H11~,m~~14&~it-fi 

~ ~ fij ?l (( $ ~ J:t ~ ifflJ C ~ Jii) .fJL gll.)) GB/T 18837 8<J :fl.* 
~.m~ . 
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5. 1 - #Ii ~ ~ 

5.1. 1 l11t.!:fil1~~~Wffi*B9, '111~~~*€, lliitY7J<**Utr~ 

89fm*€, ~-El-Jll!i9:i.tM1t, ~1t, f.IF**~, i.tj'):ffJJ)(fil..&1t* 
~~~.~tt11~m*~~11~B9§B9. 

I~~tta-t, 1!$tM1tf.IFJj(B9~i.t9=t~* "1H1t~~,, it~ 

filt((JJA!rr~*tT-rtE « 1!1Jt~7j(f.IFJj(~itAA1.71U GB 50015 89~ * 
~~~rr. ~~1!1Jt89~~s~mm*~~,~~m*filtt~, 

~Fffl~* i1i-~Jm$tt~~rti~~n1irr~?ff < ~mil!$t17;)(~tttr­
?tE> GB 50555 ;ff U~~rr. 

5. 1. 2 ***€~i9:~. ~~Jil:J:tt~T9U~7J<1Jil'fJmtfil;fflfJ)~. 

-El-Jll!~~~l1:11~~~897J<1Ji~£ . ~~00*€ . J)(~-:tp~~£~ 

~~Eb i:fi ~11n~11'1~~i:p,c,,jJji~ . 

rrt1t*l1~~i.\ffft-O'I~t((~fi~~~1l « ~'17J<~1L'*~~~~ 
-m».11"~i.lffftti'I» GB 19762 a<:J~Jil.~:izHrii·~, ~~:ruo~l¥.I . * 
~nwfft•••~~~-~-~~#r.s~11n~~~*~~ 
¥1Jl¥.l*~Jil.~~a<:J:li1~~$. '1/J1!r!i9:it Alll~JIH?iJ)(*a-iTfHlf.* 
B917fmWfft~ •• g c•$tMJ)(mJ)(19:tt• M»i:tiIB•••• 
1!&7J<*, TSWA m$&•11bt**~ DL m$&Jf!.1!&7J<*B9ffitif.t, 
~~,~lf~M.Jil:ttt~~~*·~lli~7J<*1100Wfft-O'I,~ 
* 5. 1. 2-1---~ 5. 1. 2-3. :iil:J:it~~~. FnJf-F1¥.Jmtf1L ~~ffl 
rer' 2900r/ min a<:i7J<* l:t 1450r/ min 1¥.J7j(*~--~7~ 2% --., 

4% , ~ijl~X'f~ta;ff~*a<:i~~. 1r~m~lf 2900r/ min 09 

**· 
*11~Wfft-O'Itt•.!:fi7J<*a<:IVftfil,~~, l:t~lf~*·~~ 

:~!HtUt-ttB~m097J<*a1 , ~rti~fr~~*1f-1ff « rt17J<~ 1C.'*fm~~ 
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Vldit !MW ~if ~fillii!!ffi'«I tiiit ~;fl ~if i~fillvtzffi'U'i 
(m3 / h) (m) ( r /min) (%) (m3/ h) (m) (r/ min) (%) 

20 2900 62 24. 2900 78 
12. 5 

32 2900 56 36 2900 76 

21. 8 2900 63 60 54 2900 73 

15 35 2900 57 87 2900 67 

53 2900 51 133 2900 60 

20 2900 71 20 2900 80 

32 2900 67 32 2900 80 
25 

50 2900 61 100 50 2900 78 

80 2900 55 80 2900 74 

22. 5 2900 72 125 2900 68 

36 2900 68 57.5 2900 79 

30 53 2900 63 120 87 2900 75 

84 2900 57 132. 5 2900 70 

128 2900 52 50 2900 82 

20 2900 77 200 80 2900 81 

32 2900 75 125 2900 76 

50 50 2900 71 44. 5 2900 83 

80 2900 65 24.0 72 2900 82 

125 2900 59 120 2900 79 

fil:ftt !M~ ~if ~fillii¥f1Nli filfl: ~ftl ttiH! 1'ifilli'flffi'fll 
(m3/ h) ( m ) ( r /min ) (%) (m3 /h) ( m ) ( r/min) (%) 

15 9 14.50 56 72 21. 6 1450 66 
18 9 1450 58 80 15.6 1450 70 
22 9 1450 60 90 21. 6 1450 69 
30 11. 5 1450 62 108 21. 6 1450 70 
36 l l. 5 1450 64 115 30 1480 72 

42 11. 5 1450 65 119 30 1480 68 
62 15. 6 1450 67 191 30 1480 74 
69 15. 6 1450 68 
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ittfit ( m3 / h) .!'(!flH~~ <m> $U! ( r/min) 'Wtmi'flffl'fli <.%> 

9 12 1450 43 

12. 6 12 1450 49 

15 12 1450 52 

18 12 1450 54 

30 12 1450 61 

32. 4 12 1450 62 

35 12 1450 63 

50. 4 12 1450 67 

65. 16 12 1450 69 

72 12 1450 70 

100 12 1450 71 

126 12 1450 71 

~f.i§L8C'Pff6Wfftft » GB 19762 89~~:i~Hfi.tn, '.ll;&fif&~*1l 

fm~lZfftfl[ 0 

7J<1R ~~~i!~~~i.t1f: : 

_ 3. 65n ./Q 
n. - H 314 (5. 1. 2 ) 

~r;f Q- Vfi:it (m3 / s) (~~1Ri.t~Y:mfilB;JJl Q/ 2); 

H-~~ (m) (~~1Ri.t~ll~~tia~) ; 

n -~)! Cr/ min); 

n.-~~i!' xt!~ 0 

~lJ,i!fi§l~f,j?t «rti1J< 1!f 'L'* fm~~~ffilk l'Jmvlifftft» 
GB 19762 89;ff~~~ , i.t~~1HJ!~.~~${~L *fm~ll&~-alltl 

11 ff6Wfftft . 
I~~§~~mm89~7J<*l1ff6Wfftffimm~7J<*~m~~ 

~. 1t~ff61J\rlJ,i!rrOO~~jff€ ( W/7J<~1L'*fm~ll&~U11kl1fmW 

fftun GB 19762 09m~ft. 
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s. 2 ~ * ~ t!C 

s. 2.1 *~~ ((fi~m,OJ.111» GB 50368 ~ 8. 2. 2, (( ~m~ 
$t'~P-7.l<~i.t~ffE» GB 50555 ~ 4. 2. 1 ~fil#i'H~t~Jt~~ . ifrlit~ 

*~•B;j.m•~;fl:l••~•B9m•~**lli, *fil&~*m• 
tt89•~ . 1.J~•lfrltt~**•,~mm•~*5nm~*•· 
~Mffll.l<ifrl-ri, ~it&J9fm(f:J:IG:~If'Fffin~*' :iifO~li:~~IJJfj 

m• §*7.J<'lf fij]1I~~1J<a<1~~ . 

s. 2. 2 1 :bnff*:bof.tilli:JJ<~~1J<1J~ , ~fil(''Pfm~~JJ<)J~ . 

7.l<*I~~~.~fi~$~~. ~0~,~$~,~~~~~~ 

1.J~~. ;Jt:~~~#~~~lli:JJ<~B9~~xa~*m · 

2 m•~#wey~~l8:*mm~~*~fij]~~*,~*H 
..@'Jt, f.!3.7.l<ff~tmmJEJl>J<B9~18: . 

4 ~~T~7.k*mm~~*18:&*~~~~. ~~lli~ffl 
7.l<~~~J.k.ffh~*r O. 20MPa 89~>1< . 

~~~7J<~~~ffh~~7.l<M~m89-~~~. •¥~M• 
~1¥J~?9!tl~:W: : •Jtft~*:3f*1l~:3fB;j:Q*mLfil*§JIJ1.J 0. 42L/ S 

~ o. 72L/ S, Mm89~~tli9.J.ffi-Ol1.J o. 24MPa *'1o.30MPa, Ilt.ffi 
{ij; O. 37MPa. 1J7J<ft~-*:3f;fl:l~:3fB;f:lii*VfLfil*~~j; O. 29L/ S 

*ii o. 46L/ S, 5Ctm(f:J~1fltl i9.J.ffi{i[1.J o. 17MPa t1l 0. 22MPa, \f.ft.ffi 
-0!1.J 0. 30MPa. rt(ftlbJ<ft~B9Wi~Vft::fil (q) = O. 15L/ S 1.J:f,jft 
tt~, -;l7.)<ft~:f£-*:3f;fl:l~:3fB;j, ;Jitiiftfil*jj1J_19$f~Vftfil(f:J 2 ffi 
*ii 3 ffl 0 

:rH·~ ' • 1NlJt.ffi lfjJ j;:_F r ~ft~ ' ey i!Jl~~.ffi lfjJ :liV J\ ~.ffi~ 
RP!fJiJlffi.ffih Pl ~ffjJFo.ffh P2 89i?uJ,~fJl[,19 Pl - P2;;>-0. lMPa. 

!2;1JJt, ~~**mifincJJ<.ra.ffh*r o. 20MPa lt.j", ;it:1C1J<:Si:~ 

_t~1t~.ffilfij' ICJ.k.ra~B9~~.ffh~*T o. lOMPa, fl,@~ 

~ ffl~/iflt)tlfij?'~~.TI.1:ffA~.ffih~;J( . ~~El ffl~tiflt)tlfiJ~IC 

7.k:Si:'if, ~j'[~.ffilfiJ 89fVJ,~1J<.ffh1rJ-J o. 25MPa, t!P~~.ffi 

Fo, {iflt)tlfiJlffi~~J.k.ffh~1J'r 0. 15MPa, mJE~.ffl~>J( . 
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5.3 ~ * ~ ~ 
5. 3.1 PU$1Ja•*milf *ffl*l1a~;1Jn;tt.~, ~~mt;Uutt.L tt&'=\.1Ja 
rt.~~ :n j.\ 0 

5. 3. 2 1 5C17.K11a•~*~.i:~·ttti~-rt.~I·l~Hm~H:: 7-1-.~, 

~•* o *~•~••~~#m•••••n,••••~,~ 
ti~ o Jt..f*lfl: , 5C'Ff • 1J< mm ;it~~• $ - mt 1~ i$i: :tE 85 % ~ _t , 

:tml::\. t1:1o•JJt-fWjlz:tE200°cLi:1:1, ml=\.~J.lt~mzm.lzUl1i:®~~ 

~* o ~~~-~·~*~•ft:tEWfil•~·*·~~-tt•fil 
I&~, ~~-JJ<~•· _§_ ~~~~.ffi j]-JJ O. 2MPa--o. 6MPa 

M.~MJJ<iliJJ<SJJt~ ~t-rot~A#~.~--·K= 
5400kJ/ (m2 • °C • h)-10800kJ /( m2 • t • h) ; ~JJc-7.KtfkA, 

_E1_~1lt~ 8ot-95t~•7.KB>t, ·~1NH$~ 2ot-3ot , f~· 
-~ K = 2160kJ/ (m2 

• °C • h)-4320kJ/(m2 
• ·c • h)o 
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1 ~=f•&-J&t2•~n~~-~~-~•m~~•••R 
*~fi•&~%tt, •>R~t••~~fiiltft~1li11, iif rv.J>too:t:tm 
17l•- -J&t2i&ft& 0 

2 Rmil~iif ~*ffl1.K~lfil$T/iJ311l.+11RtJL?tr:i/~it·~ 
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~~-~~- *m•~n~•*~~~~&*-••"mm~ 
11<", ~~•m-t-71<*~1'.l:JbJ<:fit-*~ · 

~-~M••~•M•~*m•~-~~*m~~~~~, 
r•~~~~-~~•M•*•fil*ffm•~~•m~.~~~ 
-~Ii~ . 

8. 2.12 X•J=f!j::~tl:\AIY3~~~~f.ltErH~J~r$f~ ' *ffl4ij El' 
•~M~-~~•JX1.m~~~~~.1ln••~n.~~•ftJX1. 
m~m~-r.~~~••~~~M~~w~~~~rrft•~~~ 

m:fi~ifi!J . 

*.m CO~Jl§~Jt£ifi!JJXl.t!L~~?.t <~~fi~~) ~.ftJT-~ 
*M$W~~~~~~n•-r~~n~,filrorco~~~~~ 

~~~~, ~~~mr~~M~~~~~~r$~~~**'~ 
it~i:F, :imitMJt±!rtJ=.l~nt75~4m co tl\:J.f ff9l!{l:ij4*~ifilJ:imJXl ~ 
4kll9~rr. ~~;j;B~f,j?fH!,il.~ co 8h Dtfa]:1JO~.lfl-:tSJftilfttxll'1 

20mg/ m3
, mM1iiJ1ttiftilf 30mg/ m3

• 

8. 2.13 .2$::9k~ «0~.@1J(1Jflli~ittjff£ )) GB 50189 - 2015 m 
4. 5. s s~ifi!Jtt~x~• - « i=F~A.~~fll1~"fj~fi~mt7*»> m.=:+ 
~~•~=~m~•~•,•~~0~m1J(~~~n-•~•1l~ 
••~. m~n•••6~1'.t9m•m*.~m~•~~*~i:pB<J 
~~~±~•~~~-~-.~~•*m~•,ft7h~n~n• 
~flf: . 

~*-.R~~~JXl.iit7f~~1N~YI~7'~, ~~~if&J-*~~~ 

A4k~•6~•~wn. ~~~~~·~~~~~~~~~m~ 
~~·~~,M-~~--*~~~·QR•®~-~~·~~ 
m, ff!.~Jt~z.~m5Gf4.&Ein~~~5Gflf:, x~xt-*~B<J~~ 
filmfi§~•~ . Mwx~~•~m•~B<J~ro•. ~~T~n 

•*· ~~.~~~H~mM~•*~~~*n•••~·~~ 
~~~·~- ~T~~H~~wmM~~*~· ±~~~~§jJ 

~m•~,~~~,~~~~~~- ~•ffm•~•~A~~~ 
-~-Jl~~*··~~B<J~~-Il~-*~mfilmfiA.1J~R~ 
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~~tt.~~~m~~§rn•~w~~~~~~~•filB9§~ . 

8. 2. 14 ~=r-rBJfA~fi~~••m. r±1*ilE~fl1t1m rBJTmJE~*B9 

~•T.~~-•~*m~fi~W~rt-t~~•~•m~fiB9m~ 
~~.~~~nB9•~~m.:tE~fi~#W~~mm~.K~m 
~=f fflp .& t'i11~t£i!i1Jm~ (Request-Based Control) , -@.ffl:®:f! 
~Jm~ (Optimal Start) *1l?trt-t:flf.~.&.&l1Jlm~ (Trim and Re­

spond) . 

8.3 ~ 7J< ~F 7.1< 

8. 3. 1 ~fiOO~.fijfi « ~J!Utm:117.l<~ttt~fi » GB 50555 Mi&t 
fiffl7.l<tt~7.l<*~m~~T~~-* · ~~~~~~~7J<,•~ 
~~•~i&t•,~•~c•)**•'~~vtm••~m7.l<tt 
fil*;0~~m~~~~,0~m~,~~~,~~~,mm~ 

51A1f ~~ ~JJ< •JJ< :iittfil • * B<J 1.J< '1f J: tiHVJ~ i&t ~ttfil1J< ~, 
flffi1J.ffi7J<:iil:, ~!JJ=p7J<, ~fm~;J( . 

8. 3. 2 ~~-•EJt•~tt"fit*~1lt£fli'11*.tfl~~-WB971lJ~, ti 
~!JJ"fi~.ffifm. 

7.l<~A,M~•M•B9•R7J<~W•ttfilfflfil~.:tr•R• 

illJ:~~·** · tt~••*B9~fflfil . 
7.l<:ba.' ~~~-Y~'.~Ht9••* l&!Hthl~~~7J<*~Ht.~fil at , :tE 

~~·~ilU:.m~~~Mit*· ~tt1t•~-f!l1il\IJfJ=f~1Jfil:tE•~· 

~-~····~~~~---•RB9~B. •fil·~~MM• 
••mtfil*1li~~{~J!Ei.t•tl:l•fil:}1]!*€, #.~:hl:t91*€-IN:~ "kJ" E)t 

"~"•ffi.~~*ffl"km"•ffi . :tE7.l<~A,M•n89MR 

:ilt7.1<~*1l••@JJ<~J:~~Iffi!.lt~~ff. :lltfi•filt~~ttfil . • 
7J<:&nr ~ tt11t•JJ< ~m:M:. ©.~7f'fllii.tfil•t1a<1tlll~fil, i'&•* 
*:if'rlli~~-t•tt* · 

••~~~rt-t.ft~~~mJ:~~~~~~~ tt:iltfitt 
fil . 7.1<~-~-~~-~-•Mrt-t.W•i&t•~ttfil•••Mtt 
fil3'&:iltfii.til: 0 
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8. 3. 3 ~i:p~7JC~tfE*ffl.1Xl~:~hk~~*fF.1J1t.~~B>j, ~~.fJL 

ftfil$~3~~·~*mmmmt£~~.~~~fi••·••~ 
t!Ea~~-El-R~o 

~4~fi~~~~-.&~~---~-~t£~-~£* 
r;'-J~o 

~~IW~M~~~.*~l*Je~-~~~~~~-~A~ 
IJ§1if! 1¥1 ~1£ l*J ~ , ~ lltiii.t Ai15~~.ftH~tJ! El Ai* 'hil£.flij~ -
~mz~t£~~-#1~4ko 

8.4 ~ 

8. 4. 1 ~J!UJ.\!~i"~*f!j?fE «Jf!Rlfilli:fm?l ~tfil@ADC.al#l~Jll! 
ii!HlU > GB 17167 ~>}(, ~~fflftiP-Ui:.11.ffltmiP-fftr liiSB9fm?l~ 

1):.!)lfll 0 

~ne~~~~••~•r£MB9a•.itn~~~~~-~ 
~~m&m.&~•mitMB9t!Ett.*fiowo1•~$A~~ 

~~m~•~~•••*~~~ «~~~~~•.m~~0m•#l 
:km0;t.t~·~ft~JJ11If'F~;!kJilP:~!A!. » (.@~ [2007] 245 %) 
.x1~*VL~!h,0R$t:ml±17 A~~*. 

20081¥ 6JJ 1±oH1l~~ M!~-~~ T (( ~ ~:f.IL~1.l,0 ~­
~:km0~·-·~~-~-*~·~··*~tt*~~ » . .x-t 
fi~~.ll[~H~l±l T A~~>.K o 

8.4.2 •m:ww~~~.:1::~mm:tPffi. t!k~.m,m;t~ifrl4lmm. 0 
~~m&~m~m-~~&m?.~m~~~~~$~.0~~ 

1Jt&~~~ o 

8. 4. 3 Jmf9'.lnit.lf.mit~m•••l*JJmim. tdil3£~~*1*J•4kmit 

~a•. ~m•••l*JHF9'.l:KJA#IMM.lf•~~-l*J•*·~tt 
~'HJL~~0~~. &ilEITt=l~'=\..*1~ o 

~0-R$t-~ftf9'.l~H.lf*~~~ . XB~A~~HF9'.I~ 
MlfB9ffl~:fRl£., ~~HF9'.l:KJ A.&~0ti4kB<JJH~mf!j . ~** 

~ttfil~ . ~~~••&•~-~-~-~*··~··~~-
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~~·.~~*~ffi-•>.~~-.~~~Mm.JXl.~··· 
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•JXl..~ffiA*· §**~ff.m~•>~••<7f'QM:2ifli1~ 
@*•~•>ffli:t!.~a~o ~•~m~1Jt~~~~li!8C§M~ 

•-~•.m~•-~••>&a•~~mm•m:2~•~•0 
*•Am•~-~~*•*°M~*-~*~EIT~*··~M~* 
*~ffi1ii .~ffiM*1ii.m~•-~**•o~~~~-•:2iflil 
f~@*•~r~~*•~~~~EJT~ JXlm. ~n$WJIDJ5<l~L. JWJEITJ.iIW 
f.IFJ5<1.11L•o ~~ffl~~:f~7f'lmT~~--ffi'~.W.~fm(~~mrt•4~*€ 
~fil.~•fflit!~~~~R*€W~~. ~A~~~m*~fflit!IR 
~&-•o ~~Jf:lit!§ffi{~,@,i:j:iil,•, i$t;t(JJ}, JM}Jf~JT. Wf~ 

~.~~m.*•*••~~~~mrt . 
8. 4. 4 -~7j(1Ji*€it!:ilt=1'-0Z.~~-·*•fl~~~-$:7}, mi.El 
m~~ili•**•~ffln~$.MT~~~$~*~~•~•~ 
~fl It i.f:!I! e 

8. 4.5 ~i:p3f, ;;H£$1J~ilf~fiti~, ~Oi!1Jt~4~~ CBA) * 
•~**~~.~M•~~.wn~fY33f.~~~*•~.0~ 
~EIT~fY3~i:J=i3f.*~~~~T~~~~o ~~~~EIT~*ffl~ 

--~~~§Mll*··~-~-·-~-~~~~--~.i:iJ 
§~3f~~~~n~~ . •~*#*.ffio@~~~~~*~·i:p 
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1J,~tQ.&Jt~~ m'*. ~JL!za <*.IVt1Fill!Jf1:!$iJ9r). ~1F01.iL 
ntU.S~:f$iEJr, ~mA. ;J\~, ~1FA~:lf'J"J..~1G~rr/9ft.1JA , 

~~~~••••~••~~-~~~~~~ ; Mm~m~~ili 
~~~M~~-~§fil-2~ftJJt, ~~~~-EJT:lf'~*ffl•~ 
!@J.i\Z t£ ifitl 0 

A~~~*ff~~m*~ff.~~ff.~~ff,M~~ili 
111, mi:f$iif lltff~~~*Affttl($~:!$iJJJT o ~f1~P.ff g,fJt£ffi!J~t!E-EJ.r& 

*-~~-•~m~~.~••iiI~~~~ft~§~,filff~ 
JJt ' fit #l :11' IWl 0 

~@•~-~-*~~~--~. BJJt~~-•mW~~ 
•-;; 0 

~•tt~moo~~m•~~tt~m~~M.J.W:*~~~~~ 

n~.*~W~~- -~~8.~*~8~~~~~0 
s. 4.6 m•~4i-'IJ:111r*miiI~§~~~Jm•'W:~a9.TEf4t, ill!~ 

1Jti&!:4l Iff;(;E~JM. F.6~~:1*~r, ilT ~*iit~j,'iJ!1Jt#J~IW 
;Ito ~rr00~1ijft «~~m1Jt~i.tt~ffE» GB/ T 50314 .x:t~.1lt;f;f 

w~~;Eo 
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9.1 - Alt ~ ~ 

9. i.1 *~x::1gm:fr~f3-ia:-tte-9t£ifiiJJ'.Ji . ~~m~~±.11:mzmJt 

Jmfi «•.;;•:tu r!: » 1iZ. fi}IJifH~f 4}:tt!rf!J •* •~u ~J!E:ffl ;td:t*1J.~ 
~if-:tt!!Jlia: 8-9~ >.R, ~ m:i:l?& JJ.Mi «¥*;&EB 1¥tf fd91J », « JXl.:11: 
~Jlt!R~{§JJ», (( §f&~tf JR~'f§lj)}, ((Jjj.si:Jt{t~•~tn~tt~tf 

~'f§lJ » , « •m~~'if:J.111-#i: » ~#i:$#i:1U~~~tf IRB-9~>.R. 

0£.;; •tJr! » •=~IY'lf90 = "*t!EJT.ffF•.;; 1J.ttJ. -El.m•tA 
~*•~,•*•~,••~,.;;•~~tta•~ ·"•~+= 
~•~= "•*•~~••n~•~•.;;•~~~B-9m•m•M 
!JI l~HH'F m -~tlilfiiJ . " 1251 !It, ff fPJ~ia: lJi 13 8-9 ~±.U:&,~ ~~ ~ 
:tt!1,jj£_3;;.:.JQJB-9•~. 

~~~tFJR~m~~~~t!$r!•~tF.~~:ffl!Y'l~B-9~tf 

Moo.M~~ffimz~tFm~B-9*~~mJR.~~~m=~*;&IB 
~tf!R C «~*;&EB~tf~fff~ ))), JXl.)§(.«Jlt!K C <<JXl.Ji<~Jlt!R~ 

{91j))), E!~-Oil:tf!R ( (( El~~tf!R~fff~))), JJJ5f.:)({ti!•i! ·ijl~ 

tt (((Jjj.si:Jt{t~•il•~tt~tf~fg!J ))) , JE:t)C1t1:1:JIR C«•m 
~~ 1tf 1Jl!!°f1'#i:))) ~ 0 

x•~~~mA~~ffi.se~~BB-9A~filme-9~~•~8-9~ 
•~ff,-El.ffi:tmm~•~B-9~~±.11:,~m~,~~~,~-~, 

~-~~,ili~~•tt•~·••e~•~•. ~••x•~tF 
lf!.tf_, ~tf·~~HJ.sf.•~. 
9. i. 2 *~x::1gm:n:~~-ia:ite-9t£flltJJ'.Ji . m~:%:tm~*~re;~ 

me-9~•mzmJtffimzte;•~B-9*~~tF~•~t£M•*·~•• 
~B-9~~-m~m~re;~~mz*~~•B-9~~,~tf~t£M,~ 

J.m~m~.m:%•~ff~B-9~~~~•~mz*~~~B-9~J.m~~ 
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1Pm~.mrrx~~~~.~~~*~~~~~m. 

••~Rm~ttm~*•rr~•~m c~mfim > ~ 
50201 Jk (( JJiXrfJ~#tI.~1.t•m: » GB/ T 50805 ~-;E. vt!R 
R~Rtt@~*•rroo•5~«1JiXmmm~~-~fi~» ~ 
50413 Jk ((~$tm.11~1.t1Jil.m:» GB 500ll ~1Jil.}E , ±~cf:i?at& 

-~~~@~*•rroo•5~«~m•1JtI••pg~~~-~• 
1Jil.?i1» GB 50325 ~-;E ' ~~~~HJf m~*~rrOO~;f!F?f~ « ~~ 
f&\MR:tP•;E» GB 8702 ~1Jil.;E . 

9. 2 m l.lt I:i' ii 

9. 2.1 m1Jt:tm:lt!!.pg-lf'@fi:tE:*l2ltj1f~t&~sfit:1~Ji!{~~~ - 1il 
~-~~~~-~.M~ = ·~~-~~~~~B~:tm~.-~ 
*J2l*°1j1f~f&~Nl)}j, ~t=c•I~~~Jll{~jf~f&~~~~:tP J}j, ~ 

••11~1&Jaltj~~-:lt~ 0 

*1f~•m@m~*•~@~~*~*~~x~fi~• 
•m•~•* · ~~ . tE:mrr••Rtt~.@*~Rft~• 
-~~&.M~~•Mm~ttaa:lt!!.~~~•.~-lf'm•~ 
r.a :it1 ~ :m 0 

9. 2. 2 ~R~ 13'.iix>t:tm:it!2 PJ*1Jffl~ § r&WitimfJW1~. JE?t*-rJ 
.Ff:JjjJ(;ff • % :it!2&e , ~ ilt ~~ ± ::fi)J' I•fil , ~~:Ff ~~R:i:i•xif 
a•».m:1t1~~~~~~~~~~~ . §mjjJ(~*~~tt•.~ 
JJU~::k~1f*· 

~~ii:i:ificf:i*~~~··:lt!!.pg~:lt!!.%,~&G-*~­
u••~.@aI•••~»-~*·~~~~·-··~~ 
m1fa:lt!!.~m~~•~•$·•••~±~•1P~@~~m 
~±~~~•1P-~~~·$~tt~~~1r~z- .@JE?t 

~ffl~1f*~~1fm~-~·~~~fil~~.~*m•~~ 
~-~*~•~±.~~z*,Jia~a:!t!2~~~~.** 
;t:t.ftB~~~!l•~~~nr~. :tiaxr±~mrr~~:{zt~. ~~• 

*~*rr$~~~~.~m•mrr~~Rtt~~~··~~ 
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9. 2. 3 •$t'.~i:*JB<JJif-~.&ti!I.!§ 13 !m*~lH~. B ffitfil:•Wn~ff 
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~ll «~JLJJr. ~JLIZQ-~iiit•m: » JGJ 39 9=1~.Jl!.~: ~JL 
EJT. ~JL!mB<J~mmmm~flr:t§:it!!.:flttirB<J s 1i«:n-nr. Jt:mtJE~ 
~B~Mmmsim~Yr3hB<J~* · ~mm~m~~~~.~ 
~1Jmi9:~1l819::.&l[; « i:f;J,~l&tit•m: » GB 50099 i:f!X>J"Il!~ll:fBJHEEl<J 

•~•:•D•~~~swmsa~m~r2h. ~~·••B<J 

~.rnil§iittm~*~mL~tt*•*·~*~~:it!!.~~•·~~ 
S~ BM*#.WJEffim&ft.xtBM~~--* ; *&~•m~ 

fi~•2.m~~~:it!!.•~••~•2. 
·-~.rni~~-*~§*~JJr~•mmJE~~BMfi~­

>J<, lEJ.ilZ:Mtjiji.fflJ:Jll , ~Y.X1*1J~~.Ji5fiil!$t. ~)Ll]g~fflffleI• 
~BM&fl•*~··~~~~~BHDm. *'~i:fi~"~-~ 
Jm:lll:mm~ e ,imtr-~" Am : O) .x-trllfil!~ 13 a<iil!i&t. J.i)IfHiJE 
ml:lll•$t~.* B P.lHijfla<J•*· (2) .xt=f~:li[~ El *~fiHJ1tsl: 
m:lll••~•fimJEBMfitta<i.m~fil~~•€m•JE~.*s 

Mfifl~~* ; ~:lll·m~mS*mJEBftfi$~,~-m~ey 
:jff-f~;Jtjjjt::t.j 13 P.~7.]c .ljl- 0 

9. 2. 4 0~•·l'P~~$ t tE~ilI~~*~fl~.&~?'~~:!f'l~fi 

t1rFm:f](Jm§i&M~~~~•*~m!1fitJ~~~1~mtj, **'•* 
~~ .. m.fij~m11'r o. s. 

~i&iiitA~~tt,*mtt~u~.~~i&~~.MT~~ 
14~1fitJ!iJ<:§~~*.§~$~ey~F.lJ~mi9:3JiEI. ey~Dufil•t:.'~ 

~i&i&tit I -€t.lml!iti~~i&$~.&•~£$~7f~~fBJ~0~~ 

fBJ •:noo :itl:fi.1Jl-1i o 
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165 
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Jr..fj· f'P~ f4~ ~ ~ 

~ * 
1 $~· $f'cf4 Cycas revoluta 

2 ifi!i!f ilii!ff4 Ginkgo biloba 

3 .li#tk tkf4 Pi1ms parviflora 

4 MJt!!tk tkf4 Pi11us elliouii 

5 ~tk tkf4 Pi1111s thunbergii 

6 !t.f'k tHl Cedrus deodara 

7 *~ ~f4 Mt:tasequoia glyptostroboides 

8 i!!1;~ ~f4 Taxodium asctmdens 

9 Tf;pj~ ~# Ta.xodium disticlwm 

10 Im#:!• #:!# Sabina chi11tnsis 

11 ::Jt#:I• #:!# Sabina chinensis "Kaizuca" 

12 ii!!#!• #:!# Platycladus oriemalis 

13 Aiil#!• #!f4 Cltamaecyparis obtusa 

14 ~tl(tk ~tl(tk# Podocarp11s macrophyll11s 

15 f'r#! ~tl(tk# Podocarp11s 11agi 
~ 

16 m!LIJ'*~ *~f4 Michelia ma11diae 

17 ~/;,\~~ *~# Michelia cliapensis 

18 )::Ii~ *~f4 Magnolia g ra11diflora 

19 !!,~~* *~# Liriodendron chinense 

20 *it *~# Ma11glietia f ordiana 

21 ='.lfz~ *~f4 Magnolia so11langea11a 

22 [!!Jllf-J.!j[f~ *~f4 Magnolia officinalis 

23 B::li~ *~f4 Magnolia denudata 

24 1§:t0 ~# Cillnamomum camphora 

25 ~'ili' 1'# Cinnanwmum burma1111i 
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~..\'} '1'~ ~4'; 1/! ~ 

26 tiffli -~ Machilus thu11bergii 

27 ;jf.;f;: f(t~ Sassafras tzumu 

28 ~w ~~ Zelkova schneideriana 

29 ;f~W :fijjfi~ Celtis si11e11sis 

30 ~ff ~~Wf>t Liquidambar Jonnosa11a 

31 ~~mm ;%.~;f;:# Platanus hispa11ica 

32 .Ii$~ :ft# Ulmus paroifolia 

33 ~~ "41Jmf4. Pterocarya stmoptera 

34 ~.flj ~um- Myrica robra 

35 ;f;:7;1f llJjjtff Schima superba 

36 WfXJ~ ~31-ff Cyclobaumopsis glauca 

37 ~41# ~4~ Castanopsis scluophylla 

38 '1/£ff llJjjt~ Temstroemia gym11anthera 

39 .tt~ .tt~ff Elaeocarpus decipie11s 

40 wm m~m Finniana plata11ifolia 

41 ~w ~~# Populus tremula 

42 ~H9P .tm~# Salix babylonica 

43 !f!~ .tm;f9Pff Salix matsuda11a 

44 filiW ;jipWff Diospyros kaki 

45 LIJ~ LIJM Symplocos sumuntia 

46 lf~ifij ... *·G! . .ffff Styrax japo11icus 

47 ~;f;:.:Offli --~ 
Pho1i11ia davidso11iat1 

18 '1m• lfffiff Pru11us per.ica 

49 .:0.tli.A. ••ff Photinia serrolata 

50 ~HtillJ>'lt.A. -JHlff Matus ha Iliana Koehne 

51 N.R'iillJ~.A. ttfiff Matus micromalus 

52 mre --~ 
Eriobotrya japonica 
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ff.ft #~ fl.« '='t- ~ 

53 ~ ••'4 Py rus spp 

54 '$:j;rj.A. l.lffl'4 Prunus salicina 

55 lf!~.A. IHJlfll. Prwws subhirtella Miq 

56 l!!e.~.A. -~# Pnmus serrulata 

57 ~~ lifll. Albizia julibrissin 

58 ~llt'$ .A. -~fl P. cerasifera "Atropurpurca" 

59 *11tm.a. lHi# Pronus persica "Atropurpurea" 

60 ~~~ lifll. Acacia f am esiana 

61 ~.ft jlflt Sophora japonica 

62 .i.tt lifl Kalopana :rsepumlobus 

63 tif.it iiJJ!~flt Camptotheca acuminata 

64 f'.L~~W ~fi'flt flu corallina 

65 ~';If .A. ~ftflt flex chintmsis 

66 ~~· ~-flt lle:r comuta 

67 i?,$ ::k:olfll. Sapium sebiferwn 

68 ID:llB* ::k:olflt Bisclwfia polycarpa 

69 !l::pJnt~:filt Xl!T-fll. Koelreuteria bipi1111ata 

70 x!~T- Xfj-Tfll. Sapindus mukorossi 

71 tt~.A. ~fJJ. Acerpalmatwn Thunbf 

72 ~JJ\~.A. ~flt Acer palmatum 

73 .=:ifl~ ~~m· Acer buergerianum 

74 Ji:ffl~ ~*'ffll. Acer mono 

75 m•itt tl~fll. Choerospo11dias a.r.illaris 

76 ~ti **flt Ailanthus altissima 

77 *• .ff flt Melia azedarach 

78 -15'.fff • fl!. Toona sirrensis 

79 .fill ~.W:fll. Citrus maxima 
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ff.\} f'P~ ""~ "'}! ~ 

80 Mm .'.iif'i!i'"- Citrus aura11tium 

81 :ffifi1d ~'i!i'# Citrus reticulata 

82 ;kl•~:P;-JI! *~f-:j. Ligustrum compactum 

83 tt:tt.A *.!iii# Osma11tltus fragrans 

84 f:j<-!Ji .A f*m~ Trachycarpi Jortunei 

1f4*&illlttl~ 

1 f!IJt!!..tB.A .taf>t Sabilla procumbens 

2 ~.3i~ *~"" Magnolia lilifora Ot!sr. 

3 n!i~.ta.A .t8'4 Sabina chint:nsis (L. ) Ant. CV. "Aurea" 

4 ~nt1M\t.A 1Mi!'4 &~ris thu11bugii "'atropurpurea" 

5 ~~· *~'4 Michtlia figo 

6 Jllt~.A .lt~f>t Chimo11a111hus praecox 

7 !IE nt+::k :91 ?1 A 1M\t"- MaJ1011ia f ortunei 

8 ~ nt+::k'.91?] .A 1Hi!f>t Maho11ia bealti 

9 m7C¥r• 1]\!\t# Nandina domestica 

10 ~~· llJ~# Camellia sasanqua 

11 fil:m*• ~~ttif# Loropetalum chir11ms11 var . rubrum 

12 ~-ffl:.A ~~~* Distylium racemosum 

13 llJ;'R.A llJ;'R# Camellia japonica 

14 ~~;jjt.A iii:JYl# Hypericum. chi11e11se 

15 *-'Bfil:llJ~.A 11J** Camellia villosa 

16 ffi liiUi;~ .A 1.1.J~f>t Camellia handelii 

17 *~~· ffil~f>t Hibiscus mutabilis 

18 *.fl.A 4$~'4 Hibiscus syriacus 

19 !il~.A iit~'4 Althata rosta 

20 tl:M.A ttm:ttf>t Rhododt11dro11 simsii 

21 
-~· #itlllf>t Piuosporum tobira 
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22 m~Jjij..&. ififl~$1- Spiraea salicifolia 

23 /\. {~1./.£..&. J1£IP.tf.>l Hydrangea macroplylla 

24 l!UiU . ~IP.tf.>l Dewzia scabra 

25 .wfi;f3l!#IJ'.l;t ..&. ·~"" Chaenomeles speciosa (sweet) Nakai 

26 ~ntm~~ ..... lHi# Spiraea ca11to11iensis 

27 -*•"' ••'4 Pyracantha for11111ea11a 

28 ~~ ..... lfflf4 K trria japonica 

29 aM:/i..&. JH~'4 E.rochorda raumosa 

30 Jt~:tt..&. Wfi'4 Lyonia ovalifolia 

31 tfi..&. ••f4 An11e11iaca mumt 

32 .JH'E..&.e --~ 
Rosa chi11msis 

33 j({,t.{t..&. li'4 Sophora xanthamha 

34 ~Ml! .&. Jif4 Cercis chi11e11sis 

35 i\lltt:r..&. Jif.:j. Ltspedtza bicolor 

36 i\ll~-=f ..&. i\IJD-=ffll. Elaeag11us pu11ge11s 

37 :sj}:JjHJ~l!Jl ..&. Ji# Cassia corymbosa 

38 ~mnti:He:it..&. -=f}ffi~$1- Cuphae hyssopifolia 

39 ~ . ..... -=f}ffi~# Lagerstroemia i11dica 

40 ~.fm..&. tit~:~# Syzygium buxifolium 

41 ~1'f..&. }lit~# Edgeworthia c/1rysa11tha 

42 .Q.jtl/ ..&. ~m'# P1mica granatttm 

43 n!i~JJl!M..&. LlJ*jlfll- Aucuba japo11ica var. variegata 
--

44 {{!.ffl~W..&. ~ft# I lex cre11ata 

45 :Jl~..&. ·~f4 Buxus si11ica 

46 ~ttom..&. *1ttlt# Nerium i11dicum 

47 fEP~Jl*tf:lt..&.• ;l(:t'rtJtfil. Villca major L "Variegata" 

48 ;\fn~:tl..&. 1ibn'4 Fatsia japonica 

172 



~~ 9. 2.10 

ff~· #~ :f4.i; ~ ~ 

49 *:{f:lt.A. ~tt~m Catha,.anthus rose11s 

50 ~ill'•• ;:f:Jij!:f4 Forsythia vi,.idissima 

51 izg<f;:f<E.A. ;:f:Jij!# Osma111/111s f rag,.a11a 

52 iffil'lf.A.• *~l>l ]asmi1111m 1111diflorum 

53 ~nt::tt"~ .A. *.llil* Lig11.itrum vica,.yi 

54 1J,nt3t°~ .A. *.liil# Lig11str11111 q11iho11i 

55 ~~::tt'.!1! .A. *~* Ligmtrum japo11icum ~ Howardii" 

56 iimt•• *.liil# Fo,.sythia suspn1sa 

57 1'Jlfil.A. ~1,\:# Suissa japonira 

58 ·IRFf.A. ~Ittf:t Ga,.dmia jasmi11oidn 

59 ~¥r• f:il.fjtft Trac/1ycarp11s fo,.11111ei 

60 ~~~· 8-ftft Y11cca glo,.iosa 

:i;t;fi:.f:i'i~ 

I :Qf'r.A. .0¥r:f4 Dia111/111s rhinensis 

2 ditt.A. 1J:f4 Rey110111,.ia japo11ica 

3 ~~~· ffa~# Hibisus palust,.is 

4. :li{x~• ;f;l:x# c,.ass11laceae 

5 ~ffll:'.li!: .A. ~ffij;!lf;:f4 Begonia sempe,. ffo,.em 

6 =fl~• -t-:.r?U>J. Q,.ychoph,.agm11s violace11s 

7 t~~~~~· 11~'4 Poteutilla klei11ia11a 

8 tr~ftl:#'.1,t .A. ftl:#'.J,t:f4 Oxalis co,.ymbosa 

9 s=:nt• Si::f4 Trifoli11m ,.tpe11s 

10 :C1,t.A. /£f%:f4 Epi111tt1.:di indirn 

II ~~1,t.A. P,fi(1,t# Caryoptuis incana 

12 ;X!::tt"~.A. P,ff:f;lft Vube11a hybrida 

13 P,~:l'}-.A. ~fffl,tft Lantana cama,.a 

14 Mill:Itt.A. Mlli1.i:f4 Commt!li11a comm1111is 
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ff-P,- #~ #~ ~ « 
15 

-~· 
?rS# De11dra11thema mori/olium 

16 7c§t:.IXl.1;'i.A ~# Far /ugium japonicum 

17 m.1'€i.t• %:*# Pem1isetum alopecuroides 

18 Jf!11,!:A. .%:*# /mperata cylindrical 

19 ~~· e?;~# Musa basjoo 

20 tffF1;tA. aft# Reineckia camea 

21 it~• ail-# Ophiopogon japonicus 

22 .:li.4'.A aft~ Hosta plantaginea 

23 -at~• ail-# Aspidistra elatior Blume 

24 '.lf:ltt• aft# Hemuocallis / ulva 

25 ~:/.E=:-t• aft# Liriope cymbidiomorpha 

26 ~A~A. ~A:«\# Carma generolis 

27 15~• 15~# Lycoris radiata 

28 ~€~• 15~# Zephyronthes grandi/lora 

29 ~~· 1i~# Zephy ranthes candida 

30 ~~· :it~# lri s tee to rum 

31 ~ti(~ ~~ Hymenocallis americana 

• * m ~ 
1 *iili• *iili# Akebia quinata 

2 ilflh• ~# Ficus pumila 

3 ., .. ]!# Wisteria sinensis 

4 :jt~·· ]!fl &uhinia cltampionii 

5 ~/Hirnlie .Q,fl Millmiu ,JicL,iu11u 

6 ~ti'ill!Mltie ]!fl J\1ucuna semperoirens 

7 H.tte ~# Actinidia cltinensis 

8 lflHie IHI# Rosa multi/Lora 

9 -t~k*• wall# Rosamidtifoya Thunb. wr. cameo Thory 
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}¥-!'} #« ff~ ~ 4"1 

10 ili;$:J1*• tt~# M:Jrden CVS. Of Clllimbers and 

11 t;l(~Jfi~ ]!~ff Euo11ym11s fortu11ei 

12 lt.i~Jfi• TI~# Qilastrus orbic11luat11s 

13 :lt!!i.t• *~ff E11phorbia humifusa 

14 -ii~• tl~ff Vitis vi11ifera 

15 1itlfflli• 1i:tmft Hedera nepalensis var. sinensis 

16 ~.a• ~fr:m>I- Tracltelospemwm jasminoides 

17 
~-· ~~ff Campsis grandiflora 

18 ~-:it• Ig~ft Lonicera japo11ica 

fr 

l ~fr ;if:;$:~ Phyllostachys nigra 

2 -*J)i(l.fr ;;f:;$:ff Bambusa c/1u11gii 

3 W&'.f'r 5f:*ff Bambusa tutilis 

4 1*:-'!f'r ~*~ Bambusa multiplex 

5 ~:~JB]J!} ;& 1t ;if:;$:# Phyllostachys sulplwrea 

6 .00.~fr ;;f:;$:ff Bambusa multiplex "Nana" 

7 .jjljfr ;if:;$:# Phyllostachys heterocycla 

8 ~fr ;if:;$:~ Bambusaomeiensis 

9 ~fr ;if:;$:# Pleioblastus amarus 

10 iff'r ;;f:;$:ff lndocalamus Latif olius 

7)c~;f1I~ 

1 :ff!Jlll;t =a•~ Houttuynia cordata 

2 r.i1~ llil!fll. N,/umbo r111rifl'ra 

3 
·~ ·~~ Nympham Utragona 

4 =fhll~ =fRil~fl. Lythrum salicaria 

5 .fi:Till .fi:lillff Typha orierualis 

6 7lcRA 'i!flillff Typha angustifolia 
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ff.rt #i; fl!.~ ~ ~ 

7 fil{~ ~~"'" Alisrrw. ori111mtale 

8 ~8 **~ Zizania lat if olia 

9 J!itf, **~ Phragmites australis 

10 JS fir **"~ Arundo dona.x 

11 ll<M. lP1it# Scirpus validus 

12 .!j!.~:i(i ~:ljt~ Cy penis altemifolius 

13 ll<nlill ;A;:Y*J~# A corus ca la mus 

14 ~f.1.1,t M9..:lt# Po11lt!deria cordata 

15 tr;t-1;t tr;t-1,t# } w1cus eff usus 

16 :jlj.fJ;tt fir¥# Thalia dealbata 
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9. 2. 12 :tm:lt!!.7f ~J.U~.~~~JlfPJ7f ~Jjj(Jl!tl' *J11!*1J.ffl:tm:lt!!.~ fB]~ 

fl~{3f:f:j7J<¥?il!J~~o ·~f:f:jl}(~?JJIJ~MP;§fflf.m)j(;{tgg • ""fl!!JJ:t 
~~.~~•1t.a~~~.m*~~~~.~~~~.m* 
JJ§. ffill<M~. i(~J<-f*, $:9J~i.ml'&'t9."~~ o ~~W:ill<!Hi:fl~ 

176 



•~mT~-~~~•*••<•*a·•*fim•>· n•~ 
~~~n~~•~m•*Q•.~~~mmm~~-~~Q•f5 

• ' -i*f?*Pf~ 0 

~•it!!oomaM-2moo~.mmrr•*•~•~•tt. • 
*•~•~~tt•illlM•~·••.m•~m•~~~·~~~ 
~~..g..•..g.~-~~~-~-~.~@•~m.f5•~~-• 
*~aoommrr~oo•••~•tt. mM~••*~~•~• 
tt.n~~~~IWi:f:itt~¥~~••<•*~m.@•••· 
f5•~•~>mrr~~•*~**~~~~m~~~•~m•~ 
~.~~iliR"B~~-"~Ra. A~W~~.--~it!!OO~ 
::kT lOhm2 ~:r_m § , mzm~ffi*~J'.ffe-~:£iJ•it, ~::kT 10hm2 ~ 

l'.ffi- § iiJ::f1#~fmJJ<~l'.ffi-ailJ•tt, ©.-t11m~tH1••~1if..g.mBF:fflrn 

*~~~ffl••·~••••*•..g.~ffln• . 
~ffl••~~•-•~·*•·m•.~•·~~•*•• 

••.• ~ffl·•~•tt••<~~-g·~~-*~>*•• 
•*·iiI~~~~±••••~nff~~§~. n~••*~~ 
•••~m~~~••·•*~~.w~.~•~. 

~oomJJ<~m••*~•~•·~~Q•~m~m~.a• 
f5~.1f~~f5•mt. ii~'.§:..g.7Jl!5 1 ~ JtmA:tm oo~~••mrrWJ 
•-~•~~m · ***~mMr5m•.~~m*~~~~•• 
~-i:p~•ff~m•**·§•~~*~~~~*W~*m·* 

fil~~ · ·®~~·-~-~~~-·-~~~-~~~. ~~ 
~--fi~g·~····•Mm•m•.±•MMMOO~m~, 
~fil~•·*·~~~-15·~·§~ . 
•*~•-m•m•a•~a•~•~m~~~z- . *~ 

"ij!l3J:ili~it!!OO" m•it!!i:f:i"'-*•· :itl!m~'.?i:7'~m~•·~ · :if'~ 
ffi}l~~it!! C.~00>. git!!, 7J<OO~ . illl#W$•. itt~~~;.~m 
~·it!!~.~-~*~i1~*.$*ffl~~-~.m~±.~~ 
~~-·~~.~7J<ttR~&.m*x~A-.~~::k&it!!OO& 
mt. it:ho~rflf.l~**•~ffiiJ . "~*-~" ~•*ffl~om1Ji~. 

177 



:al.krmw, :a1Jcmltf±, :i!7.k:i1!?.~~:a7.k~11&*t!t· ~n•JE.• 
m~••~•~•~tt•*·xn~ml.kRu*~~••ram 
~RB987.kM@•••ArB±•B9:l1!?.W••. ~:a7.k•&r~ 
:i1!?.r•m~~.~•r•m~~~~*•~~*~~m~•~m 
7.k~A~•r•m•••B9~± . ~•r•m•~•±~•n• 
JE.~:11!?.®lil*•1-tBf1~>J<at , -OJ PJ" 1A.~Jt~:a1Jc<fl1l••iii . 

9. 2. 13 lilZM:tm:!tl!.JaJ:ill89PJkJl3~:t>C:ittrr~ru' #M~..W. :JGIJ~»ill:FoB9 

~~~~:ittrrM~.•u*•~~. ~~~m~~~~$t89~ 
PfiiJ, &,~a>t*lfll~~•Mtrr&tf~iJlPJV!}E:t>C£S"l, Uf!Z.r.!*~rr~~ 

fi?l «J$~~19J:ii:f,jft.» GB 3096 i:J:i~=f/J'~Jpi~!Jl~fmlR~~ 

fi~B9•~ . ~m••~•••~/J'R~~~ili~~~-.~/J' 

Rz~~~B9~*·~~~.~~**~~~~~~~~~•tt 

•-@~-1-t~·····-~-}E~-. 
m~~~B9A . •Fm~B9~:t>Cm~~~•~·mM*•• 

~!Jl~#~~1-tc~m•*•~B9~*>2rr~lilZB9~~~~• 
£S"l 1Yl ij!~ 0 

9. 2. 14 *~mm89•Jti"t£fliiJ.){t&-El.m• iJg El ~~ri-•*11* § • 

*B9~~-~. •P3•F•-M~R~~-~4.*7.kVm, B 
ffl ~ff ~A~frS;JJ.F~B9PJl'!ffi• ; •7~ Pjp711l{JllU§.J?i3fE SI -=f ~~ 
if;ft!t~ l'BJ B9P;f!1f C:tlll ~~-1f , '.£M~4k-PJkJl'i~) 5fil*§ffi~.9~ 

BB9•F<~.fflJ:ill~~-Fl,tt~~m•P. I~•F•> . J.ilZ 

*•~~•~•w.~•P3~~m•*•"~~•@~lill~•~ 
~-~fl , #.){>t•Fmt*lfll!WiF~l!Jl!B9~:ii!!~tt.ilCftrn& . 

**Elfm89ff..t~f,j?ft~:*, ~l!.e.fi~j{~ft « ~fflil!$tlWiF 
~n-~rnn GB sons i:J:iB9f~~tjft~>Jt~.m~.){tJ.llZ, :tio~t~fii:ti 

'N'.~ ~fiffl'.¥: P3 ~J6~89~~~1l~>J<, ep~J.ilZ~f,j?ta~B9• P3 
•J1l~B9:fHE£~>J< . 
9. 2.1s 7~~, 1Wi:ii!i~f1if891WiFttt:mm:£~FilWiFittfm; ~~ 

891WiFttD•T~~J61WiJ6ttDZ.*,~-El.f.S~*~IWiFttR. 

**ElfmB9~~~~~#89™~tt~B9~~~rt•*·~•fi~ 

178 



*tiFfl « ~JfH1!1Jtfli\t~~tt-•m: » GB 50118 r:F (f.Jff.\JIHijfl~>J( 
•~M$.~•51l~~~~•m~~~~~tt~~~•5m~ *· ~M$•5~-~~~~ttRB<Jfil~~* o 
9. 2. 16 ~? ~ T~ § ~iiJXl;f1l7Cf'&*:W;a<J:WJi:M?~ , iIJA:fmW:J: 
®~~~~*~~m. •~a<J••~•r~m~~mn•.•~ 
~$0 

n:~..w.1E~Uf!mg~ • .:t~~t1~mrm 10% ~J:a<J gj§~fl~ii:ct 

.tmi1ii~J: o. 80---2. 30m ~6Lta<J~$JiJftjJJ~7'~ Fl ?i.Pf~, N;ff 
:t1;J1Jt!lm!!X:.ffl1ll1~1Jt~:ii!r.&X;!WH~~.:Ptlt o ~l:.:E~~ti~~ rEiJiQ.mjE 
Jij, ~'L'~, JI~f8], ft!.~ISJ, ~~~~SJfllJ~o 

9. 2. 11 @1Jt~:W;75•i!!r8@1Jt&M:W; cn~1G) , ~roJ 1¥J'.¥:~~~ 

~-IW~~r~!ffl~•:ii!rda<J7t75• o 7t75•~~~~~~~­
~*·~~M7C~WOO•:ii!rd~W . ~RUAm~~~-~ o 7t 
75•f=~l':i911Z::W;~i1A~ilJ~ffB!l, :II~ftA~*f~Mtr7tf~%~ 

m~~A89•*h,K~•*MM~~~-o 
:J't 75 ~t£11JtJ)(1~i!!tisll*f1Ml1Jt !fm * iID < ~'1 ~;Jtffil;fJ~, ~ 

~>~~~7t&M~.~~~~m~nA.*•~~•ftm• 
~o JmfiiE*tj~ «~l1lFliitM:J't~'li@ >> GB/ T 18091 ~~J't~ 

=a<J7t75·~~~~-:J't&M.~~:W;B=~~~7t&M~~T 
a2.*~~a7t8•~~:W;&M~••&~~fil~•*m~~ 
jQj' JIR~ o. 20 

:¥:*!fflM~tt-ill•~•fifi~5m «~m~*n~•tt-• 
WI. » JGJ/ T 163 ~r.71675-~11Jtjff9_;f.13.~~>J(; ~a-t:Wt:fe~ISJ!ffl~ 

tit ft , !!X:~ FJT~ '.¥:pg~!: ill~, P.ft ~ :f£ ~!:~ff B>t ISJ n ~ § ~ 1£ 11JtJ ~ 
fflJ, -@fiStEI~atfBJ~~llJ.'f~~ffll o 

9. 2.18 *~.:E~~?JUf!Uf!1Jtffl:lt!!.pg$~~mll!l:lt!!.~a<J~Yf~. 

~~~ff~a<Jtli=\.f~Yf~ o Jl1Jtit:5~~~i1ii89mMrit~~:rgd}l1Jt 

~~~l!1~~~~~89.:E~~~ o ~@~~~~~~mmma<JYf 

m~~W~~~.~~·-~m~~~~89~~Z-o 

~1Jt~itill?HJT1tlWTI*:!Jtl.~ B <Ir~ 8 Ii..1t*!it El> 89 El .siz. 
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:ttg~~.'.ifi5Ei.Jl C8 : 00--18 : oo a<J3JZ:itgffi) :.liF2B~~U7f'ifE=f L 5°C 

(J<J~>J< o 

~ii:Ct**~~~tt~tt#M&*~---~~.~m : 
I)p*ffl~~•&:Ct:W%a<JOO~**B~m&o P*ffl 

~~•~m = ~~ , ~~,r•,~~·~~*~o •l93m&§ 

ffi~~-J93,~1Jt-•193,~1Jt§•ffl~ o ~~ = ·~M~f1(~ 

~~~*a<JMBtt•oo~tt~;~1Jt••l93fJ(M•l93m•oo~tt 
ff; il!1Jt§•~OO~fJCfilUl~B 8 : 00--16 : oo pq~ 4h~=f1l 
1Jtl93•iR•B9P?'~ffl~•:tm@fft; 

2 ) }!1JDL.00 C~~~~?'~it!i. 71'1!!.m~J't~ia), ~lJi, :im 

w,ma*m*~mM&M~•*B9U•.~··*~WAdS 
•·~~•oo~~.~~•••••~,~•~*•••~ma<J 
El B9 o • 9. 2. 18 ~Jill T'M'.!A!.89lJiiU~~1l~~89&M~fio 

~~1U •m~~MR-~~~&M~ft 

IJ!f!!. r -M"-*4 r 

B~ 0. 8 ftl-*4 0. 8 

~j'(~ o. 7 E~ o. 7 

~tij@., ~HJ:@. o. 4 fl(*, 8;f$ o. 6 

::Ri!H~ .. 0. 4 3'!:1'1'1~,.fc 0. 4 

~:bl<@. 0. 4 7~~± 0. 3 

~.f*~ 0. 3 llllOtri'iJH:ltAc o. 2 

<P:bl<~ 0. 2 llffl'l<J:tl* 0. 2 

8i!trf!!. o. l tr~ 0. 2 

me o. 1 1.ttilH:i o. 1 

9. 2.19 m1Jt~JffJ~.m~~~:r:t:fr !IJ=f!tB.!il•it!!a<J § ?.&ii.IXI.~ 

lS(. , ~tfJ!*, u~*B9~fi~~tJtmJ:fil, li:i]B;fOJ:f:ttjJIJjI?'~0~ 

m~~~-ffi*•~#~:r:t•~••~*~•JX1.~-~•n~JX1. 

~···· ~~~*~.IXl.·~·~*·~=f~ii~m~~B9~$t 
m li:iJ Bt;;tJ Ji;~ Iii fPJ Ni!o 
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9. 3 ~fml~.g-~1J m 

9. 3. 1 ~:l:t!!.••mz*m11JtmL •mt, mmL 1~.Lli~mt~l'JJ<• 

M7f~.1'7J<MmA~B•a<J~JJ<••· ~aM « ~#Y:l:t!!.•m 
I~tt-*~Jil~ » CECS 243 i:fl'J<JifEl.**-~11!~1-t~BtJilriI. 

§ftV~*JfJl'J<J·~~JJ<••~~~~-.~~:l:t!!.W~·­
~lk 30%,....,50%. *=JfJfl}~tJJ<mi•M, 12517.l< i:ti~~!/1!Fl':£2:4. ~ 

t&~H~ti. millf~*m~717f~. 

••~mam,m••,n••~•~*•· ~•oo~•• * 50%,....,10% , ~~•~'* 15%--20%. :r>t'i='t'l{l!JltffliM~tsHa:, 
- M:ff 5m !V-P'l, l!JtJJ<it.1-J (200-400) L/ h. 

~JfHl~:1Jt*=ffl.:fl=~mJJ<~fF.1-J1t~tf1i7J<Wlla.t, 1l=f!ft1E*~*l9! 
&'@i-Oi:~ffl7J<.~Yiffla9 B 'M'~JJ<JJ<~~~ iil4'&, F~m A ~*fmhfi~ 
?ii P-J JI1:: J.f :tfl.F 1:: ff~ oo ~ pt;iJ • 

9. 3. 2 0::!t~1JU~tfl~imJ~ma<J~tiJJJ<+~71<£Hltk, :t.f31PJ!m 
,11w,~1Jt~ffl7l<iita<J 3o%--5o%. ~-1>~~11.1< .*m.lf'&,~a<1*& 

71<~1~1'-~$t!lm a91' 11< ~>llDdc. 
l *~-~~~*-*•~ffi~~~*l¥J~•*-*•~4.•, 

~m~-~.~~7J<7J<M~ffi~.*-~.~~~-JJ<.*m7J<~PJ 

~~~~~mm~•••n••. @~nll<~•~fl~~~~~ 
~fl~f!f71<~' (1,l~_1>f.lj:?5*€7J<:Q: . 

7f~~~--ffi~~-·a<J••*~•~tt~~~.~~-
7J<Jll'J<Jft!p7J<~:ii9='$7hJ<&:tE1?*M1=JiiJfj~~·f:lr.tr:r. . 1-1~.1> 

J::l£7J<:fil~fk , i&ttt-~PJ *~1JO:k~lk~, ti.'lPJZ-~~~.lf'-~11< 

~~1f~, ff15<'J°:bn:k~~•~1J<ttr.¥1*~3Im.rm 1:1 ~l'J<J~ffl, ~ 

~~*Htl'J<Jffl!7l<~Ja*Ef1l'J<J~~7.krfHlt . 
2 7fj.\~tfl*~•~ffij.\ft~±lf1¥J11.NtmJJ<~•t'.19~~f~* 

fil:k~8~*€7l<itl'J<JB*·~~~~~*~ll<,m~~~7.k·~ 
~~~ . -~~*~~~l'J<J~~~~ • .lf'~~l'J<J~Jj(fil~~ • .* 
m-mit~il1J< ; 
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M~-1~*~*~-ili~.~T·~*~~~*~-~~­
**•~ffi~~-~~~~-~*·•WT~fil•*·m•m)E 
0'A; (1) : 

Q.I Qb ~ 80% (1) 

j.\cp : Q.-~*P*1Ff-1Fili~·~~J9f~~J!IHB~~~7J<:fil:, kg; 
Qb-~*P*~~ffi1F~t117J<1~7J<:fil: (-~~~*€*it, 

*&Ef-IFrs~, JJa.7j(:fil~Jt11B*€*filzfl:D, kg; 
t1r.ili ~-~J9fflij ~JJ!tt:~~~*fil iiJ:t.J(0'A; (2) ·it~ : 

Q. = H / r0 (2) 

'A:rti : Q,,-~*P*1Ff-1Flli~lt~J9f~~~tt:~~~*ftl:, kg; 
H-~~*1.F~lt11F~:ilt, kJ ; 
r0-*~~{t~, kJ/ kgo 

~~~~~~~Jt0~~m•*~•*~~~~~~~#. 
rAJEtm'JtieJ1L mtt~ifni•m~~•f.IF~fil~~*. :f£•tt ~m 
~~~.~~ifni•m1~*mm~~~~~•~ttfil•*~•* 
~m~~ * ; ~fiiSJZ-ffl" PJ 1~.umu~*r.:tf!i!l * m~~~ , ii: ~Htm tt 
~-~•l~*mm~•~~-~.•~tt~ili•te~•~J9Tm 
~ 8Y J!l!tt:~~*€* :Q: o 

9. 3. 3 JJ.e.fi~~Hi'F?t « ~ffl~1Jri*•it;f!Ffft» GB 50555 9=15~ 

ih'1J'~~)C~ 4. L 5 ~~%: ":£(~ffl**Yl6~::f~~*FHmi!& El *Jj(;fl:I 
±i!CFft-*" , -~*:it8YJ.9i 13 , 7j(f*8Y1~7j( ,P-. ~{]l:!ffl~l:~t!E7J<~, 

~~-~~-~~~VBn~~l:iJfi,~ffl~ili~ffl,•ll< o 
E!M~~71<1*Cffl,., •• )*•A~m*1C~Wd,M 

-g.:%•~-~-~1C11f~m7J<, Jf1Til:~7j(-f*~1~JJ(, :Iik~*~1* 

~,~~*~~~m~fi~~~. ~~-~*~~13~Att~~ 

m*~ili1J5f!Jffl;f1l:t(~*"*•it1im•M-g.®* o )J{~*"*~*~* 
l.iY:JE?t5ftJJ'tHm*~m7Jc!BfW:, ~)Eat:fl};;tJmJt111!.~i:~m*m~ 
{jfffl 0 

*~~:s:J(~iit5f!Jfflrn*~1:tC~*'l*:iltfi1~*, •ttat~O 
~~Jc1**~*it*117Jc1*?i{~it~*fil.lfl-if. 1£rnaJE~!l!*l*rnii 
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•#•*"·iiJ~~tt*&~*OOW~~~1t*~~*~fil~U 
~~~~.filiiJ~tt~m~T~~*~m~mfil~*~tt~1to 

~-*~~*~*•~•~•~*•· ~w~•~m#.m•~~ 
ffi#il ffl;J<• 0 

~-*~~*•m~il•fiooa5m«•m~*~~~rn~ 
x~J::r-mm#;J<M» GB/T 18921 tl9~Jt};E o :litAA'.1J<~~iii.tm*m 

~~#~~tt*,il~~~ffi#OOm~~ . ~ITT#~A~•#~ 

Z$~N~~~.~~*~$~~~~.~~~W~ITT#~A­

~.~-~.m~~~~~m~~A*a#~.~~~~ffi#OO 
~~~o ~Xli'.7.l<~Miitt~~~~~~~.~#~~~-~~~ 

A~#o ~H.~tt#~~U-M#~mfi*1t·~•Mm** 
~~~~~~M#~*fi~1t.~~#M~~ o 

9. 3. 4 •13•tt•mt£3!~'friWJ r:J;J~j,'5H El ~•?L1Jtm*£.f!l~~ 
~m-~.A~"~R.••.~~.~~~~W~"~~~­
UF~o HOO•UI*•BamM*€~.~~---4fil*.F 
nr•tt•.~~-~~m . s~BU~RMfil.4:F~~fi. 

~mm:oo1J'o -OE*•@•tt~F*1:1MJfl , :J:ikt!L~J~~~l!J~. 51~ 

•@~•.-OE~M~«~.~~•m~•~~~z•.••@• 
U*1:1•@•~F*•*~•~~~m~. ~~•Am~m.•~ 
~~)C OO, ~OOlt$;;NJJt*i~B9fil~P9tt: o 

a•I*~mA~8. tt@*1:1M~~~~-il~~~C{@~ 
•f3•;j:J~F*-U~f§fj~1J~ » CI f~$a)Jjl [2015] 309 % ) , 

A~W*• = ~~~+A**1:1+AB~~.~~~~M#~ffi 
~. m-~11Jfi~ « ~001fi!J:i~ 2025 )) , «OO*~~=f1tmFtmFm:tt 

~~m~m~~~» *1:1 «•@•~n~n~> ~~*· ~~~I 
*1-t. ~.jJHt~fii>J(~~~H, ~-0Em•@4:F*1:l•f~1Ji1i:fh~.:E• 

B~. ~•@•U~F*1mf!3~ilifiiJRJI.1g~[PJ . IYJ19Dlltaff* · 
*-~~fi~.~-mUI**1B~*~~*.~M~.•n~ 
*1iiJ~~~-. *.1Jfft~·~-~~-. •@~r!Hl!t~L fi;:IJl3 
.f,~- = ~J 2018 ~. ~@mU~F~1D:tYU~~7!-. ~Ji.llfijfkgij~ 
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~~ . ·~-M~fi~.:E~~*~Ai:p~~~~~20% , ~# 
J.9t:tll:tit!ztmt JE•~m•1'lff~ , ~ 2015 iFffi tt , nu I~.lf!-fft:tt 

~m~~T~8%.••~·~~~m$~fil~d8% ; •~• 
U@ffl~~-~-~.~••mi:p•~DM~~~~~~~% . 
•t!.~$tJ.ilZJfI tt{91J~¥U 50 % , liit,~7Rm:I~J.ilZWJ tt{91J~~J 70 % , 
~~m1Jta~m:m tt19tJ~i'i11i~J 80%. 

••~~m~~-~~~~· ••~~m~•~m•ff•~ 
~-~«••~-OE*•~•M~F~m:m~•~~» ca~m~ 
~*4 [2016] 234%), ,~,-f*~;J<:~ : !V.1ta<J+;\:;k:~ -t-Alfl"i :=: 

~.@~~11i:p~~m~~-~.~w~~ '~*~~r~~F 

nrmM•*•~•~ft~> ~ c••~~~n•B~~-~ 
~> . « ••1~HW < i:pooflltJ~ 2025 > f!i9J~5Sl~1i:1Ffi~tt-:1Gtl 
c2016-2020)> ~~* · l;,(~~·kJf~I~~ • .mxm~nn~~rl.i* 
:1-J~i31 , t:J-OE*•~~F~•f~Ji!Hll~.:E~ B B<J, l;,(Q~Il!M~ 

r=~m:m~w~•~~~.~••4ff*· ~~nuI~~m• 
~•ffl*.~~~.-~~~~~-~- . :kh8~Q~--.tt 
Hk. ·~~r!Hti&l:. IfF§fif-~ : JU 2020 :1F, 3k~·~~llH..t~ 
f=ttli~J!U!Bt . .ttMmtill:~llP.a=l!'f . ~~~U1£fi~.:E~~tgJ 

~A~~~-~~25% , ~#mtfil•MmtJEa~~-~~ . ~ 
20151¥*EI tt , -~JI~.!f!.Ur~1mtafJ~*€T I~ 10%, ~i~~!Jw.J;f1l 

~~f.l~$.~-11tJ1iu~ 10% ; •-@.mu m:m ~ tt~tP-t!iei . f~gm 

m~•~mum:m~~~~~% .•~m1Jt~~mm~~~~ 
60%, i;it,i;?:m111IW~~EY:i1Htfj1J~¥1J 80%. 

-®if!1Jt:tt~.&flliJJ=btE~fflM~i:t:i.lf'rufJ;g~ Ill fiiJ»!i, E.~liE 

~~~~~~-I~i:p~ffl.~~~~~~~®~~~~-i:p~ 

m . m•i:p~m:*m~•~~-~~.:Evsn~tt~0$•~~ 

~1h1J~ma<JmM:ttt-L&iMll"'li . 

9. 3. S •E:k•~m~~·~~-~tt~#. l;,(-:k~•·M 

~~ftfil . ~*~~ . ~mJE~~m•~~-~~~* . m~M 

~m••~~n-~~~#.~m~n~#~~d~mm~* 
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~ . m~:t£~~-~~na<J~~r~~~$~~.#~~••· 

Mr~A*•~·~*·~R.8~.•M~~~~m~•·· 
~M.~~ . ~~~~ili*~~tt~*B<Jm.~. ~oo~~~tt 
tqftf: , mz;c1Jtmffl":1£tr:t£1M. 

*~i:f:ix~n~na<J~~?~±W <11~7't¥t~iD ;&kt~ = ~tmrz: 

(:EFJJJ1!P.1S'~~-*B9~~·1!~~?~t& <f?:i!*~t~'i) 0 

9. 3. 6 ~~i9.:i.tElZ~il&mfi~~i9.:i.tB<J~.i.JtgfHf0~~%-f*1¥.J:AA1. 

9!tltt, m:m~~rr~•m%.f*a<1•9!'Jtt?t;kJ = ~_w.911J. ~*-i1.9!tl. 

~JJU~!Jll.9!U' F:i:~!Jll.9!tl 0 -~%.f*B<J•9!uttmz~il&lmfi~*.fij 
rt n~mm:mi9.:-i.t•m » GB 50011 B<J1:f~~..w.>E~rr:Jt1J?t. '1~ 

-~~B<Jttai9.:~§fi , %"*~•~t¥.Jd~ . •~•~•~B<J• 
m*l§~Jl!~B<JM¥J.M~. ~-9!tlfiJ.l~it':i, ;c;j"~~tt~~7~*fill: 

~$, ttn~>R~•, ~~J-r~tt . 

9. 3. 1 *1RB<J;£~ § B<J:t£r5!Hti9.:i.tl1ll1!~1fif~B<Jtt1t"'Wtt~ 

m.:t£i9.:tt~•~~~£&•.M¥J-f*~~M~~#m:rr~~« 

~·••~~1S'~~~mm.~f1;J-f*~•~~~~~~m~#~ 

X~~I~l¥.J~~.M~"*~~~W~~-fl~~#8~~i.t~ 

~1¥.J•m . mtt~*•~~•*1¥.J~~ · ••m~*•·M~~ 
~~*&~W-*1¥.J~~ . ~~ . -T~ttM~-i*~*· ~~~ 

9. 3. 8 mmJIBHIB!iL!l~¥U 400MPa ~~ ~J:l'IY~~~=L1WJ11JflXJ$ , 

J'l-W5.!iJ3r~, ~~ttn~tJCB<J~ B, ffl~~.filflXJJln:fhf ~ 13 lW*fil:~ffl 
89 335MPa ~~$Lw.WJWJ$' ·~PJ1'1~WJ;fJ 12% [.!J_t . ~~i 

mn~'1~tt~•~~f'£,:t£•~I•~*n•rmzm.•~ 
~~~~•£•~~B<Jw••Q.~&~•·~~m.~m~M 

~U~B<J:i:~**' )(;j"•~mfkI.illll1lil!m.illlMf1;J~-' ~~7+ 

~Alfm*~.>l. . 

'1•rmzm•mm&.**•~•rrooa&• <•~±M¥J 
19.:rr•m> GB 50010 ~B<J;ffl~•5E. mmlJf±M¥J~~. ttw. 
~~n~~mamilim~~~~£~•*· 
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9. 3. 9 -frJ.m*fflil1li5!J.l~~~*4, ilf •1J'f~fLJ:B<J~ffii R '1" .&~ 
*'~mfil, lii.IBt-fil.ilf~!i£~~ ei m, ~1J,:l:t!!mfFm.&:l:t!!&¥w..1Ja<J~ 

Mm~.m•±~~~~~n•~m•.~m•.tt.c.&. 
~:rr:H ~ tig # ~ a<J W. !PJ ~h 1fb lil rt1Effn • 
9. 3. io ±~*il~f~-1*1-t•-J.-r, ~;~)(-t±m•-J.t*il•f~ifbt~ 

- tlJ'iffll , :-tf±}t•i.tBt~J!t~f~-i.trlir>R , lJJ.%:ilJ:fi1LWiJ1'.V!li*° 
&~mi~~~#a<J••·•~ti:&•~~B~d•~#ttS.~ 
R . ~~~ilJ~~~tta<J&~.XilJ~~~~a<J~~.~~~~ 

m*€, *~f~~f~.lllt*· 
~1 11 :-tE~~•pgifF~m~~-~B<Jm•~.~~0.•m 

~0~••~pg~~~~••*milfm~~ma<J~M~•·~* 
m~~-R~•IWi•~**~~7f~~~.ilJd~~pg~~m• 
•n~~--~#a<J&~.~~~•· lii.l~~~m•~~~#a<J 
tl~*°#f ?IE~1JUJ¥~Fo~AC14 a<J NltJJ'B-€~~:9kflf . 

l ~~•·••·~•#.~~~·••mm.0~fi~ 
~*a<J•~•~~~~@•~"ilJ~•~oo~•P'l~~".~~ 
R~F.~~.&~-I~W*~~~~ttA . 

2 fF~•~-~0m•B<J•~~~~~•~"ey~•~n 

3 )'~!W~*m:IWiiizrSJ, -fN:J.JY:m~wr~•=w1n~B<J~ P'l ~ 

fiij~l'.l<J~Flll~~.fflB<J~Wf (Ji) 00-frmi~fL ffl.~Yt*-T-~a<Jmi 

~ <- Ai1J-0m•*-T l OOm2
, ;ltf11!.n!"•*-T soom2

) !l!Ll ill iJ..~ 
JtBA4~~~•ttn,ilfm~ilfm~~ffl~~WT(C)f!m-fr 

ilii~ . 

4 "ilfll:~~ffl891Wi• <•)" ~tJfl~u~i:f ~~*/G~ujnj 
~zif:t:!Jla<J;ltf1!!.IWiifM, fi$FoilJ:ittfiN?XltJ#I, ~o*7ffi3J~7f~ 

~0~f8J pga<J~~IWiWT <•). •i!Jt11Wi• <Jt!f). *f•~,.a-0ti.ta<J 

ilf*~fi~a<J~m~**~~~~n~~~<~)~*~WT 

<•)•.A~A~ilffi$~A.~AiJ..~¥~•<C)•~· 
-T"ilfm~~ffl~IWiWT<ii)"l'.l<J-~~mA.~~ffl~--~ 
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89WJ1* IWi :G'1k ::f ~ riJ 11Ut ~Jf.J 89 !Wi :G'1k • 

*~~"riim•~Jf.J89~MC~)"~~~=~~*ffi~riJ 
m~~Jf.J~M<~>~~~•~oom~~~~~~•w~~~~ 
~ 18Jiiim~ tt-m:. 
9. 3. 12 **'° ~;ffi\tli1JJ*Jf.JI.ill'.1t1Jj.\~f=~1.li!ffil.'*1;J14iii.t, • 
j'g~~-~. *~Elfm "ffi1!ilJ~, WC14" -EJ.fi54}~·~~~14~~F 
~f1;Jf1;J14, :tlllffi1!ilJ~, ffi1!i1Jf-L J:ln1!ilJ~;t&, ffi1!ilJllB ~;t&, BrffitJ:+J 
~,m~,~ff• . ;t£~~~~89$~~.~mrr~Nj.\~f= 

89Br•~#.&n•~u~m•.xn•~•~~~m~•~· 
~~riI~•*•1Jtfi•m~#B9••~~~m••*'"#· *Jf.J~ 
·~,*~~·~---~~~89U~·~~~~.~~·~* 

~~*· 
ll$t~~#Jg$1jg:Ct~Elfri11*€~5Jf~!J)\::friJ ~~, }!U*it!!.~ 

••~Jg~:Ct~••~n•m~,~~~m~m~m•~•~ 
-.I.ill'.~~f=89fflg~#$~·~#~**U~.~-~T• 
1riii*>J(ffi•&WC$W~~~~~B9U~.~~*~~~~~T 
~~-$t89~~.~~.*~~~Elf~~I.ill'.~~~89ffi•~# 
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