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!"#$#%&'( )*+,)#-%./, 0.#1*2#34& 5#6 7# )*+,)+, 8#9%1* 472%.4:.

;<=>?@ 5A> ;B<BC !>DAE=5F=G ? ;B<5H@ ?>;=IJK=5AE?B@
5=C=EAL<B5ADBIM 5E?@ADBIJE= ;<=N?DADJ ?E>D<!FO?P.

!"#"$%&'()&*+ ,-$")"'*&. ' /"")'&)/)',, / #&0/)'123,4, /)(.#(%)(4, , ,/56)(. ,
,4&&) )(78& 5%&#"9%(.,)&*+.60 /&%),:,7() , /&%),:,7() " ;*&7)%"4($.,)."0
/"'4&/),4"/),. </."'.6& 9(%(7)&%,/),7, (55(%()( 17(-(.6 ' )(=*,>& #(..69, 7")"%(?
.(9"#,)/? 4&8#1 5%,/"&#,.,)&*+.64, @*(.$(4,. !"#7*2A()+ &$" 7 ;*&7)%"/&), ,
'"#"5%"'"#1 4"8&) )"*+7" 15"*."4"A&..60 /5&>,(*,/). B(78& /&%',/."& "=/*18,'(.,&
'.1)%&..&$" "="%1#"'(.,?, 1#(*&.,& .(7,5,, 5%"'&%71 ,*, -(4&.1 5%"),'"
7"%%"-,".."$" -(3,)."$" (."#( 4"8&) )"*+7" 15"*."4"A&..(? /&%',/.(? /*18=(.

@=EDAQ

C($%&'()&*+ #"*8&. =6)+ 1/)(."'*&. 7(7 4"8." =*,8& 7  4&/)(4 '"#"-(="%(. D /)&.&
&$" 5%,7%&5,)& / 5"4"3+2 .(/)&..69 ',.)"' 4,.,4(*+."$" ."4,.(*+."$" #,(4&)%( 
8 44. E)&.6 , 5"* /" /*(="0 $%1-"5"#F&4."/)+2 ' 4&/)(9, $#& =1#&) ',/&)+ .($%&'()&*+,
.&"=9"#,4" /"")'&)/)'123& 17%&5,)+. C($%&'()&*, GBK 4"$1) =6)+ 1/)(."'*&.6 .(
/)&.1 )"*+7" ' '&%),7(*+."4 5"*"8&.,,. G"%,-".)(*+." .( 5")"*7& 4"$1) =6)+
1/)(."'*&.6 )"*+7" .($%&'()&*, GBL 50 , GBL 80. H/)(."'7( ;),9 .($%&'()&*&0 .( /)&.&
,*, 5"*1 .& #"51/7(&)/?, ).7. ;)" 4"8&) 5"/*18,)+ 5%,A,."0 5"'%&8#&.,?.

DBRE?NB>F?B RA<AFDB<?>D?F? A;;A<ADA

1) I%&4? .($%&'( '/&$" "=F&4( '"#".($%&'()&*? / ;*&7)%,A&/7,4 .($%&'()&*+.64 ;*&4&.)"4 
5%, '9"#?3&0 )&45&%()1%& 9"*"#."0 '"#6 ,- '"#"5%"'"#( 15°C.

2) !")%&=*&.,& ;*&7)%";.&%$,, 5%, 5"##&%8(.,, 5"/)"?.."0 )&45&%()1%6 ' .($%&'()&*& 
65°C , 5%, )&45&%()1%& "7%18(23&0 /%&#6 20°C, ,-4&%&.,? 5%",-'"#,*,/+ 5" DIN 44532.

DBRE?NB>F?B RA<AFDB<?>D?F? DB;I==S@BEE?FA

3) C(5"*.,)&*+: )&45&%()1%( .( '9"#& 70°C, %(/9"# 3000 */A.
I"#"5%"'"#.(? '"#(: )&45&%()1%( .( '9"#& 10°C, )&45&%()1%( .( '69"#& 45°C, %(/9"# 234 */A.
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B,5 GBL 50 GBL 80 GBK 80 L/D GBK 100 L/D GBK 120 L/D GBK 150 L/D

J"#&*+ GBL 50 N GBL 80 N GBK 80 LN/RN GBK 100 LN/RN GBK 120 LN/RN GBK 150 LN/RN

<=F&4 [ l ] 50 80 80 100 120 150

C"4,.(*+."& #('*&.,& [J!(] 0,6

I&/ / .(5"*.&.."$" '"#"0 [7$] 27/30 33/36 51/54 56/59 62/66 72/76

!%"),'"7"%%"-,"..(? -(3,)( 7")*( ;4(*,%"'(..60 / Mg (."#

J"3."/)+ ;*&7)%,A&/7"$" .($%&'()&*? [I)] 2000

!%,/"&#,.,)&*+."& .(5%?8&.,& [I~] 230

D*(// -(3,)6 I

E)&5&.+ -(3,)6 IP 25

I%&4? .($%&'( #" 75°C 1) [A] 155 305 305 355 435 545

D"*,A&/)'" /4&@(.."0 '"#6 5%, 40°C  [*] 80 117 151 189 226 276

!")%&=*&.,& ;*&7)%";.&%$,, 2)   [7I)/A/24A] 1,20 1,10 1,39 1,58 1,77 2,05

GBK 80 L/D GBK 100 L/D GBK 120 L/D GBK 150 L/D

C"4,.(*+."& #('*&.,& [J!(] 0,6

J(7/,4(*+.(? )&45&%()1%( .(5"*.,)&*? .( '9"#& [°C] 85

!"'&%9."/)+ "=4&..,7( [m2] 0,72 0,88

B&5*"")#(A( "=4&..,7( 3) [W] 14400 17600



E"&#,.,)&*+.6& , 4".)(8.6& %(-4&%6 '"#".($%&'()&*? [44]

;=CFIPNBE?B F 5=C=;<=5=C!

!"#'"# ,*, ")'"# '"#6 "="-.(A&.6 %(-.64 >'&)"4. E,.,0 -
9"*"#.(? '"#(, 7%(/.60 - $"%?A(?. C($%&'()&*+ 4"8&)
5"#7*2A()+/? 7 '"#"5%"'"#1 #'14? /5"/"=(4,. K(7%6)(?
.(7"5,)&*+.(? /,/)&4( 5"#7*2A&.,? "=&/5&A,'(&) -(="%
'"#6 ' .&/7"*+7,9 4&/)(9, ( ")7%6)(? 5%")"A.(? /,/)&4( -
)"*+7" ' "#."4 4&/)&. I(4 .&"=9"#,4 /"")'&)/)'123,0
/4&/,)&*+ ' -(',/,4"/), ") '6=%(.."0 /,/)&46 5"#7*2A&.,?.
I ")7%6)"0 5%")"A."0 /,/)&4& .&"=9"#,4" 5&%&# .($%&'(-

)&*&4 1/)(."',)+ 5%"),'"'"-'%().60 7*(5(., 7")"%60 5%&#")'%(),) 1)&A71 '"#6 ,- 7")*( ' /*1A(&,
&/*, ' '"#"5%"'"#& .& =1#&) '"#6. !%, )(7"0 /,/)&4& 5"#7*2A&.,? .&"=9"#,4" ,/5"*+-"'()+
5%")"A.60 /4&/,)&*+. I .($%&'()&*& 1'&*,A,'(&)/? "=F&4 '"#6 ,---( .($%&'(.,?, A)" '6-6'(&)
7(5(.,& '"#6 ,- )%1=6 /4&/,)&*?. I6 .& #"*8.6 56)()+/? 5&%&7%6)+ '"#1 ,- /4&/,)&*?, /,*+."
-(7%1A,'(? 7%(., 5"/7"*+71 ;)" )"*+7" '6-"'&) 5"'%&8#&.,& /4&/,)&*?. I -(7%6)"0 .(7"5,)&*+."0
/,/)&4& 5"#7*2A&.,? .&"=9"#,4" ,/5"*+-"'()+ /4&/,)&*, 5"# #('*&.,&4 ' 4&/)(9 -(="%( '"#6.
C( 5"#'"#.12 )%1=1 ,---( =&-"5(/."/), %(=")6 .&"=9"#,4" "=?-()&*+." '/)%",)+ 5%&#"9%(.,-
)&*+.60 '&.),*+ ,*, 5%&#"9%(.,)&*+.12 $%1551, 5%&#15%&8#(2312 5"'6@&.,& #('*&.,? .(
="*+@& A&4 0,1 J!( ."4,.(*+."$". !%, .($%&'(.,, #('*&.,& '"#6 ' 7")*& 5"'6@(&)/? #" 1%"'.?,
7")"%60 1/)(."'*&. ' 5%&#"9%(.,)&*+."4 7*(5(.&. B(7 7(7 '"-'%() '"#6 ' '"#"5%"'"#
.&'"-4"8&., '"#( 4"8&) 7(5()+ ,- "))"A."$" ")'&%/),? 5%&#"9%(.,)&*+."$" 7*(5(.(. L)1 '"#1 '6
4"8&)& .(5%(',)+ ' /)"7 / 5"4"3+2 /5&>,(*+."0 .(/(#7,, 7")"%12 .18." 1/)(."',)+ 5"#
5%&#"9%(.,)&*+.64 7*(5(."4. I651/7.(? )%1=(, .(9"#?3(?/? 5"# '651/7"4 5%&#"9%(.,)&*+."$"
'&.),*?, #"*8.( =6)+ 5"4&3&.( ' .(5%('*&.,, 5%?4" '.,- , ' .&-(4"%"8,'(23&0 /%&#&.
I /*1A(&, &/*, .&'"-4"8." '/*&#/)',& .&/"")'&)/)'123&$" 4".)(8( '"#1, 7")"%(? 7(5(&), 5%"'&/),
,- '"-'%()."$" 5%&#"9%(.,)&*+."$" 7*(5(.( ' "))"7, '6 4"8&)& ,-=&A+ 7(5(.,? '"#6 /
'4".),%"'(.,&4 %(/@,%,)&*+."$" /"/1#( "=FM4( 3 * .( '51/7."0 )%1=& '"#".($%&'()&*?. N*?
5%(',*+."0 %(=")6 '"-'%()."$" 5%&#"9%(.,)&*+."$" 7*(5(.( )%&=1&)/? '65"*.?)+ %&$1*?%.6&
7".)%"*, .( 7(8#6& 14 #.&0. !%, 5%"'&%7& .&"=9"#,4" 5&%&4&3&.,&4 %1A7, ,*, ")',.A,'(.,&4
$(07, 7*(5(.( (-(',/,4" ") ),5( 7*(5(.() ")7%6)+ '651/7 '"#6 ,- '"-'%()."$" 5%&#"9%(.,)&*+."$"
7*(5(.(. E7'"-+ '651/7."& /"5*" #"*8.( 5%,)&A+ '"#(, ;)" -.(A,), A)" 7*(5(. %(=")(&) =&-15%&A.".
E%./7: "6-3#4"#-/ 7#)*38'( +.#)#8 &%$2, 8#13%"#-%.%& 4 "*7"3#-8'& 7#T4-8'& +.#)#8*&, -#+
+#+ -#+4& *03#7*& 5' 62%.#%-% 8%"*7&*$8*( 3#0*-, "*7"3#-8*1* )3%2*U3#84-%./8*1* +.#)#8#.
C($%&'()&*+ 4"8&) 5"#7*2A()+/? 7 '"#"5%"'"#."0 /&), ' #"4& =&- %&#17>,".."$" 7*(5(.(, &/*,
#('*&.,& ' .&0 .,8& 0,5 J!(. O/*, #('*&.,& ' /&), 5%&'6@(&) 1,0 J!(, .&"=9"#,4" 5"/*&#"'()&*+."
'/)%",)+ #'( %&#17>,"..69 7*(5(.(. !&%&# 5"#7*2A&.,&4 7 ;*&7)%"/&), .&"=9"#,4" .($%&'()&*+
"=?-()&*+." .(5"*.,)+ '"#"0. !%, 5&%'"4 .(5"*.&.,, ")7%"0)& %1A71 $"%?A&0 '"#6 .( /4&/,)&*&.
C($%&'()&*+ .(5"*.&., 7"$#( '"#( .(A.&) )&A+ A&%&- /)"7 /4&/,)&*?. 
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!"#7*2A&.,&
/5%('(

!"#7*2A&.,&
/*&'(

GBL 50 GBL 80 GBK 80 GBK 100 GBK 120 GBK 150

A 583 803 803 948 1103 1318

B 185 205 565 715 865 1065

C 145 345 205 200 205 220

D 340 416 416 416



K(7%6)(? (.(7"5,)&*+.(?) /,/)&4(                         <)7%6)(? (5%")"A.(?) /,/)&4(  

P&$&.#(:
1 - !%&#"9%(.,)&*+.60 7*(5(. 
2 - Q/56)()&*+.60 7*(5(.
3 - C&'"-'%().60 7*(5(.
4 - R&#17>,"..60 7*(5(. #('*&.,?
5 - K(5"%.60 7*(5(.
6 - Q/56)()&*+.(? .(/(#7(
7 - I"%".7( / 5"#7*2A&.,&4 7 /)"71

H - S"*"#.(? '"#(
T - G"%?A(? '"#(

D"4=,.,%"'(..60 '"#".($%&'()&*+ GBK %(=")(&) )(78& 7(7 ;*&7)%,A&/7,0
.($%&'()&*+ GB, ." ' .&$" #"5"*.,)&*+." '/)%"&. "=4&..,7 #*? .($%&'( '"#6 /
5"4"3+2 #%1$,9 ,/)"A.,7"' ;.&%$,, (.(5%. >&.)%(*+."& ")"5*&.,&, /"*.&A.6&
=()(%&, ,*, )&5*"'"0 .(/"/). E,/)&46 .($%&'( ;*&7)%,A&/7,4 .($%&'()&*&4 ,
)&5*""=4&..,7"4 4"$1) %(=")()+ 7(7 "#."'%&4&..", )(7 , %(-#&*+.".
D"4=,.,%"'(..60 '"#".($%&'()&*+ 5"#7*2A(&)/? 7 '"#"5%"'"#."0 /&), )(7 8& 7(7
.($%&'()&*+ GB, 5"4,4" ;)"$" &$" .18." )(78& 5"#7*2A,)+ 7 #"5"*.,)&*+."41
,/)"A.,71 ;.&%$,,.  I9"# #*? ,/)"A.,7( .($%&'( "="-.(A&. 7%(/.64, '69"# - /,.,4
>'&)"4. I"#".($%&'()&*+ GBK )(78& 4"8&) 5"#7*2A()+/? 7 '"-'%()."41 ")'"#1
$"%?A&0 '"#6. I"-'%().60 ")'"# $"%?A&0 '"#6 "=&/5&A,'(&) 5"#(A1 $"%?A&0 '"#6 '"
'/&9 4&/)(9 -(="%(. O$" 5"#7*2A&.,& .(9"#,)/? .( '&%9.&0 7%6@7& .($%&'()&*?.
!&%&# 5"#7*2A&.,&4 .&"=9"#,4" /.?)+ 5*(/),7"'12 7%6@&A71 , ")',.),)+
15*").,)&*+.12 ')1*71. L*&4&.)6 #*? 5"#7*2A&.,? '"-'%()."$" ")'"#( $"%?A&0
'"#6 4"8." 5%,"=%&/), 1 5%"#('>"' .(@,9 ,-#&*,0 #"5"*.,)&*+.".

;=CFIPNBE?B F VIBFD<=>BD?

!&%&# 5"#7*2A&.,&4 7 ;*&7)%"/&), .&"=9"#,4" 1/)(."',)+ ' .($%&'()&*+
5%,/"&#,.,)&*+.60 7(=&*+, #*? A&$" .18." /.?)+ -(3,).12 5*(/)4(//"'12 7%6@71.
E.,4,)& 5*(/),.71 .( 5&%&#.&0 /)"%".& 7%6@7,, '/)(',' ")'&%)71 ' 3&*+ 4&8#1
5*(/),.7"0 , -(3,)."0 7%6@&A7"0 5&%&# %1A7"0 )&%4"/)()(, ( -()&4 &3& .(
5%"),'"5"*"8."0 ") %1A7, /)"%".&. !"/*& )"$", 7(7 '6 5"##&*, 5*(/),.71 / #'19
/)"%"., ".( *&$7" /.,4(&)/? %17"0. T)"=6 /.?)+ -(3,).12 5*(/)4(//"'12 7%6@71
I(4 .&"=9"#,4" /.?)+ %1A71 )&%4"/)()( , ")',.),)+ "=( -(7%&5*?23,9 ',.)(.
H/)(."'7( -(3,)."0 5*(/)4(//"'"0 7%6@7, '65"*.?&)/? ' "=%()."4 5"%?#7&.
!"#7*2A&.,& .($%&'()&*? 7 ;*&7)%"/&), #"*8." "/13&/)'*?)+/? ' /"")'&)/)',, /"
/)(.#(%)(4, #*? ;*&7)%"/&)&0. B(7 7(7 1 .($%&'()&*? .&) ;*&4&.)(, 5"/)"?.."
")#&*?23&$" &$" ") ;*&7)%"/&),, .&"=9"#,4" 4&8#1 .,4 , 5"/)"?.."0 /&)+2
1/)(."',)+ 5&%&7*2A()&*+, 7")"%60 5%&7%(3(&) 5"#(A1 5,)(.,? .( "=",9 5"*2/(9 ,
4&8#1 ")7%6)64, 7".)(7)(4, 7")"%"$" %(//)"?.,& .& 4&.&& 3 44.

4

R
U

S

I"-'%().60 ")'"#

Q/)"A.,7 ;.&%$,,



P&$&.#(: 
1   - B&%4"/)()
2   - U,4&)(**,A&/7,0 

5%&#"9%(.,)&*+
3   - C($%&'()&*+ (2 x 1000 I))
4   - D".)%"*+.(? *(45"A7(
5   - !%,/"&#,.,)&*+.(? /7"=(

L  - V(-"'60 5%"'"#.,7
N  - C&0)%(*+.60 5%"'"#.,7

- K(3,).60 5%"'"#.,7

5E?@AE?B: ;%3%2 -%& +#+ 3#7*03#-/ 8#13%"#-%./, ,0%24-%6/, W-* *8
*-+.XW%8 *- Y.%+-3*6%-4!

?>;=IJK=5AE?B ? !R=C

I"#".($%&'()&*&4 4"8." 5"*+-"'()+/? 5"/*& 5"#7*2A&.,? 7 '"#"5%"'"#1 , ;*&7)%"/&),.  
C( -(3,)."0 7%6@7& /5&%&#, .(9"#,)/? %1A7( )&%4"/)()(, / 5"4"3+2 7")"%"0 I6 4"8&)&
1/)(."',)+ 8&*(&412 )&45&%()1%1 ") 25° #" 75°C. R&7"4&.#1&4 I(4 1/)(.('*,'()+ %1A71 '
5"*"8&.,& "E"; B(7(? 1/)(."'7( .(,="*&& ;7"."4,A.(; 5%, ;)"4 '"#( =1#&) .($%&'()+/?
5%,=*,-,)&*+." #" 55°C, ,-'&/)7"'60 .(*&) , )&5*"'6& 5")&%, =1#1) 4&.+@&, A&4 5%,
1/)(."'7& ="*&& '6/"7"0 )&45&%()1%6. 
Q.#,7()"%"4 %(=")6 ;*&7)%,A&/7"$" .($%&'()&*? ?'*?&)/? 7".)%"*+.(? *(45"A7(. I 7"%51/
'"#".($%&'()&*&0 )(78& '/)%"&. )&%4"4&)%, 7")"%60 5"7(-6'(&) )&45&%()1%1 '"#6.
O/*, I6 #"*$"& '%&4? .& /"=,%(&)&/+ 5"*+-"'()+/? '"#".($%&'()&*&4, I6 4"8&)& -(3,),)+
&$" ") -(4&%-(.,? /*&#123,4 "=%(-"4: "/)('+)& &$" '7*2A&..64 ' /&)+, %1A71 )&%4"/)()(
1/)(."',)& ' 5"*"8&.,& "*". I ;)"4 5"*"8&.,, .($%&'()&*+ =1#&) 5"##&%8,'()+ )&45&%()1%1
'"#6 "7"*" 10°C. O/*, I6 ")7*2A(&)& '"#".($%&'()&*+ ") ;*&7)%"/&),, .&"=9"#,4" /*,)+ ,-
.&$" '"#1 '" ,-=&8(.,& -(4&%-(.,?, ")/"&#,.,' /,.,0 5()%1="7 ") '"#"5%"'"#."0 /&),.
!&%&# '651/7"4 '"#6 .&"=9"#,4" '"#"5"#"$%&'()&*+ "=?-()&*+." ")7*2A,)+ ")
;*&7)%,A&/7"0 /&),. K()&4 ")7%"0)& %1A71 #*? )&5*"0 '"#6 .( "#."0 ,- /4&/,)&*+.69 7%(."',
7")"%60 5"#7*2A&. 7 5"#"$"%&'()&*2. I"#1 '651/),)& ,- 5"#"$%&'()&*? A&%&- '51/7.12
)%1=1. N*? ;)"$" %&7"4&.#1&)/? '/)%",)+ 4&8#1 5%&#"9%(.,)&*+.64 7*(5(."4 , '51/7."0
)%1="0 /"")'&)/)'123,0 '651/7."0 7*(5(. ,*, )('%"'"& /"&#,.&.,&. I 5%"),'."4 /*1A(&
4"8&)& 5"#"$%&'()&*+ "5"%"8.,)+ )(78& A&%&- '651/7 .( 5%&#"9%(.,)&*+."4 7*(5(.& )(7,4
/5"/"="4, A)" 5"/)('+)& %6A($ ,*, '%(3(2312/? $"*"'71 7*(5(.( ' 5"*"8&.,& 7(7 5%,
)&/),%"'(.,, 7*(5(.(. !"/*& '651/7( '"#6 ,- 5"#"$%&'()&*? A&%&- '51/7.12 )%1=1 "/)(.&)/?
' 5"#"$%&'()&*& &3M .&="*+@"& 7"*,A&/)'" "/)()7( '"#6, 7")"%12 '651/),)& /.?),&4 :*(.>(
5"#"$%&'()&*?. 
I.&@.,& A(/), '"#".($%&'()&*? A,/),)& /*(=64 %(/)'"%"4 /),%(*+."$" /%&#/)'(. C&
,/5"*+-10)& %(/)'"%,)&*&0 , ($%&//,'.69 A,/)?3,9 /%&#/)'. 
R&7"4&.#1&4 I(4 5%"'"#,)+ %&$1*?%.60 "/4")% '"#".($%&'()&*?, )(7 I6 "=&/5&A,)& &$"
=&-15%&A.12 %(=")1 , #"*$,0 /%"7 /*18=6. !&%'60 "/4")% .&"=9"#,4" 5%",-'&/),
5%,=*,-,)&*+." A&%&- #'( $"#( 5"/*& .(A(*( %(=")6. I65"*.?)+ &$" #"*8&. 15"*."4"A&..60
/5&>,(*,/), 7")"%60 5%"'&%?&) /"/)"?.,& 5%"),'"7"%%"-,".."$" -(3,)."$" (."#(, , 5"
.&"=9"#,4"/), "A,3(&) ,-'&/)7"'60 .(*&), .(7(5*,'(23,0/? .( '.1)%&..,9 5"'&%9."/)?9
'"#".($%&'()&*? ' -(',/,4"/), ") 7(A&/)'(, 7"*,A&/)'( , )&45&%()1%6 ,/5"*+-"'(.."0 '"#6.
I /"")'&)/)',, / /"/)"?.,&4 I(@&$" '"#".($%&'()&*? /&%',/.(? /*18=( 5"/*& "/4")%( #(/)
I(4 %&7"4&.#(>,2 " '%&4&., /*&#123&$" "/4")%(.

;3*64& 5#6 8% )'-#-/6: *-3%&*8-43*"#-/ "*2*8#13%"#-%./ 6#&*6-*:-%./8*, #
*03#T#-/6: " 6%3"468,X 6.,$0,.
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