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OXI ,)*+ '(& *+)%(0*"#,+ !( )%(1,"( &2'(!%( 1#, *.!%+(&&#+!(%

AYTA EINAI M*/(-( .(% 3("*%( .(% )*+ *%+(% (+(1+*,&%'(.
'*!(  (1# '%( '%."4 !"#$%( 1*0!#,+ &!# )(1*)#.

3*3(%( $"*%(5*!(% 1"#&!(&%( !2+ '(!%2+ .(% !#, )*"'(!#&

 35.35.12
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)%#!% (+ &3,+('* 1"#& &!%/'4 !%& &1%6*& .(% 
'1#"#,&('* +( )#,'* !%& ',"%()*& !2+ 1#-,
'%."2+ &2'(!%)%2+  TA  #1#%(  *.1*'1#+!(% 
)*+ 6( !#-'#,&('* 1#!* +( .(+#,'*  7(+( 
!"#$%&'( $2"%& 1"#&!(&%(

(--( !4+ 1"(/'(!%.4 (1*%-4   1#, *%+(% !( 
&2'(!%)%(  "'2,5   1(-%  )*+  6( !4+  3-*1('*  )%#!%  
(,!(  !(  &2'(!%)%( 1#, *%+(% .(% !( 1%# *1%.%+),+( 
E%+(% (#"(!(
'* !# !"#$%&'( )*+ 1("(/#+!(% '#+# !( )%(1,"( 
"%+%&'(!( (--( #-( !( &2'(!%)%( (1# !4+ )%(&!(&4 
 0,0000...  '*$"%  .(% !4 )%(&!(&4 !#,  "%+%&'(!#&
35.35.13

.(% 3*3(%( )*+ 1"*1*% +( 7*$+('*  #!% !# (+(1+*,&!%.#
'(& &,&!4'( *%+(% *+(& (".*!( %&$,"#& (1#""#04!4-
"(&  .(%  ,1*"%&$YEI  &* .(6* "*,'(  (*"(
(1.$. (+#%$!( 1("(6,"( , /*+%.#& *7(*"%&'#& ,
(1#""#04!4"*& #"#04& .-1)
*!&% (+ 4 1*"%#$4 !4& (+(1+#4& *$*%  &2'(!%)%(
'#%"(%(  !( *%&1+*#,'* *&!2 .(% (+ (,!( 3"%&.#+!(%
&* .%+4&4 (1# !( "*,'(!(  !2+ (+#%.!2+ 1("(6,"2+,
!#, /*+%.#, *7(*"%&'#, .-1

!"
"#

$ %
&'
!&

 #
 (&

')
$'

#*

'* !# !"#$%&'( )*+ 1("(/#+!(% '#+# !( "%+%&'(!( 
!#, '*!(--#, !# #1#%# !"#$%5*!(% (--( .(% 1#--4
&.#+4 (1# !4+ 06#"( !#, !"#$%&!%.#,
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/%( '%( 1%# .(6("4 *%.#+( !#, '*/*6#,& !2+ &2'(!%)%2+

+%,!"!  *-+!.&)&!  (/+10)  - 0#"$ +&(/! *-+!.&)&! (/+ 2.5)

!12345617 839:; +<=>?; @Aµ;89B6; 0C?D µ6E3> @Aµ;89B6;

1µm=0,001mm

*8;=C19B6C Cµ9:?7F ?;B6CG
             0,001-8µm

35.35.15.
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/%( '%( 1%# .(6("4 *%.#+( !#, '*/*6#,& !2+ &2'(!%)%2+

'89:;<= >?µ@ABCD?E
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 &.#+4 .(% 1"#&!(&%( &.#+4 .(% 1"#&!(&%(
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#?<F C6 @EH1<F <91;6 I?;586EJF =6; 871 D=<9; <>1 53HE<68;6 =6; µ<=>?<F 
5C@H878<F E;6 JE2<@7 =6; 5C?G  :3H1C.
.C ;1234561C ;1;51<D@86EH @G@87µ;  J:<6 5C?G µ<=>?7 ;18C:K E;6 
6E;1H878; 1; ;186µ<8A59L<6 ,1; M6?83>3<6 E;6 1; ;5CI>?<6 8;  @Aµ;89B6; 
8; µ<=;?G8<3; ;5H 5µm.
)<1 µ5C3<9 HµAF 1; M6?83>3<6 8; µ6E3H8<3; @Aµ;89B6;   < 5µm 8; C5C9; 
<573<>LCD1 8CDF 51<GµC1<F.
+<36EJF  @EH1<F <91;6 5<36@@H8<3C I?;586EJF ;5H 86F >??<F E;6 <61;6 =1A@8K 
7 <59B3;@7 87F @EH17F ;µ6>18CD  E;6 5D3689CD, ;??> D5>3:CD1  E;6 5C??JF 
>??<F @EH1<F 5CD <91;6 <N 9@CD K E;6 5<36@@H8<3C I?;586EJF E;6 <56E91BD1<F.

(;8>  86F  <3=;@9<F 83C:6@µ>8A1 E;6 ?<6>1@<A1 5;3>=C18;6 µ<=>?<F 
5C@H878<F  ?<58KF  @EH17F µ< B6>@8;@7 @Aµ;86B9CD  < 1µm. 
.; @Aµ;89B6; ;D8> B7µ6CD3=CG1 J1; 1JMCF ;6A3CGµ<17F @EH17F E;6 
5;3;µJ1CD1  ;6A3CGµ<1; =6; 5C??JF 43<F  5361  <56E;29@CD1  @< E>5C6; 
<56M>1<6; (;1 5C8J <56E;29@CD1 B6H86 µ5C3<9 1; 5;3;µ<91CD1 @8C1 ;J3;  
;6A3CGµ<1; µH16µ;) .
&B6;98<3; <56E91BD1<F <91;6 C6 @EH1<F 5CD 5;3>=C18;6 E;8> 8C 83H:6@µ; 
I;µµJ1A1 <56M;1<641. +<36EJF  ;5H 86F @EH1<F ;D8JF 2<A3CG18;6 
E;3E61C=H1<F.
%59@7F E;3E61C=H1<F <91;6 @EH1<F 5CD 5;3>=C18;6 E;8> 8C 83H:6@µ; 
C36@µJ1A1 5?;@86E41  K 5C?Dµ<341 D?6E41.

35.35.18
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F@B AB GH8G:B E@ FIE<Jµ: ; E@ µK AH<LIµ:;

!< GHMNOKµ@ C:E :DE@B A< AHMLB>µ@ P K O:D@E>K

!< GHMNOKµ@ :DE@B K &.#+4 G<J G@HI9:A@B

!B GB< QJ>BFM F@B O<9BFM @GM A< E@  
G@DHE<Jµ: µ@FHJI AKE >FMEK

K <G<D@  G@HI9:A@B 

35.35.19
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+( !4+ 1(%"+#,'* '(.",( !4+ &.#+4 1#, 1("(/*!(%
(--( '* !#+ &2&!# !"#1#

.(% # &2&!#& !"#1#& *%+(% +( !4+ 1(%"+#,'* 
'(.",( 1"%+ 7*',!%&*% (1# !# *"/(-*%# 

.(% *%&*-6*% &!4 52+4 (+(1+#4& !#, $*%"%&!4

+( !4+ 1("#,'* '(.",( (1' *,6*%(& (1# !# *"/(-*%#

*+(&  .(% '#+()%.#& !"#1#& ,1("$*% 

#$% +( (+#%7#,'* 1#"!*& .(% 1("(6,"(
#$% '* !#+ /*+%.# *7(*"%&'#
#$% '* (1#""#04!4"*& #"#04&
#$% '* (1#""#04!4"*& !#%$#,
#$% '* $#(+*& !,1#, R4&!("%(&

'* (,!( )*+ .(+#,'* !%1#!(
(1-( ("(%2+*I -%/# !# .(.#
(--( )*+ 0*,/*% .% (,!# 1#, 0*,/*%
1"2!(  1*"+(*% (1# !4+ 52+4 (+(1+#4& 
!#, $*%"%&!4 .(% !2+ (--2+ 
*"/(5#'*+2+ .(%  '*!( 0*,/*% 
(*(+ 0*,/*% .(6#-#,)

)%#!% )*+ '%-('* #!% *%&1+*,&('* &.#+4 /%( 1-2 2"*&,  4 /%( '%( 4'*"(

'%-('* /%( .(6* '*"( ,  /%( 12 '4+*& !# $"#+#, /%( $"#+%(....
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+( !4+ 1("#,'* '(.",( (1' *,6*%(& (1# !# *"/(-*%#

*+(&  .(% '#+()%.#& !"#1#& ,1("$*%: 

03C@;3µC@86EH

0C3<9;  @EH17F )9@ECF

*G1B<@7 µ<
8C $.(<1H

35.35.21
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1("()*%/'(!( (1 ' *,6*%(& (1(/2/4& (1# !# *"/(-*%#
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!% *7#1-%&'#& $"*%(5*!(%
O3<6>L<8;6  JSKOM F:EM =6; 871 B7µ6CD3=9; 6@:D3KF ;5C33HM7@7F 5>1A @8C <3=;?<9C

.C DP7?H E<1H µ5C3<9 1; 5;3>=<8;6 <98< ;5H J1; MC378H µ7:>17µ; <98< ;5H µ6; E<1836EK <=E;8>@8;@7

O3<6>L<8;6 J1;F <GE;µ58CF @A?K1;F =6; 871 @G1B<@7 8CD <3=;?<9CD µ< 8C DP7?H E<1H  E;6 J1; 53C@;3µC@86EH
5CD 8C5C2<8<98;6 5>1A @8C <3=;?<9C E;6 @8C C5C9C @D1BJ<8;6 C <GE;µ58CF @A?K1;F  

*H9@>D@ µ: Q<HKAM µKLIEKµ@ JSKO<T F:E<T *H9@>D@ µ: µ: F:EAHBFP :9F@AI>A@>K  JSKO<T F:E<T

KENTPIKH MONA)A

BPAXIONA*

-HRH

) I K T Y O

K A T E B A *M A  Q 6 3

KARAPI*MO* )A0E)-N

-HRH

-HRH

Q100

Q 1 0 0

Q 1 0 0

Q 1 0 0

KARAPI*MO* )A0E)-N

A0#//#QS*S ,/%T&-'
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.*+!"%.4 */.(!(&!(&4 .*+#, &* *-(&'(!#,"/*%#

+#'!)!

)&(.$#

"SUS

"SUS

"SUS

"SUS

"SUS

"SUS

"SUS

"SUS

"SUS
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0#"4!( U .*+!"%.H  */.(!(&!(&H;
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0#"4!( U .*+!"%.H  */.(!(&!(&H;

H C32K <56?C=K <N;38>8;6 ;5H 8C µJ=<2CF 8CD <3=C@8;@9CD,8; <595<B; 
<3=;@9;F (B6>MC3C6 H3CMC6-;5C@8>@<6F-8;D8C:3C16@µHF), 8C1 83H5C 
<3=;@9;F , 8; D?6E>, 871 5DE1H878; 8A1 <=E;8<@87µJ1A1 µ7:;17µ>8A1 E;6 
ED39AF 871 ;5;68CGµ<17 @D:1H878; E;2;36@µ41.

03J5<6 1; BC2<9 53C@C:K @< C36@µJ1; @7µ<9;:

1..C MC378H µ7:>17µ; ;5CB9B<6 8C1 ;J3; 5CD ;5C33HM7@< @8C1 9B6C :43C.
*871 E<1836EK <=E;8>@8;@7  8C M9?83C µ5C3<9 1; I39@E<8;6 µJ:36 E;6 200m
;5H 8C @7µ<9C 87F ;5C33HM7@7F.

2..C MC378H µ7:>17µ; <ND573<8<9 @D1K2AF  µ6> 2J@7 <3=;@9;F.
*871 E<1836EK <=E;8>@8;@7 µ5C3CG1 1; :37@6µC5C6CG1 8C E<1H 5C??C9 :<636@8JF
8;D8H:3C1; @< B6;MC3<86E> @7µ<9; 5CD µ5C3<9 1; ;5J:CD1 µ<8;NG 8CDF  K 1;
I39@EC18;6 @< B6;MC3<86ECGF C3HMCDF
#6 E<1836EJF <=E;8;@8>@<6F <91;6 <MCB6;@µJ1<F µ< ;D8Cµ;86@µCGF ;@M;?<9;F
@D@8Kµ;8; 87?<?J=:CD  E;6 <EEE61CG1 7 @8;µ;8CG1  ;5H 86F ?KP<6F 8CD E<1CG 
@8; B6>MC3; @7µ<9; 8CD B6E8GCD.

35.35.26.
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3. *<  J1; <3=C@8>@6C µ< µ<=>?7 J18;@7 5;3;=A=KF ,@D:1> J1;F :<636@8KF
<3=>L<8;6 @< J1; @G12<8C µ7:>17µ; K @< µ6; Cµ>B; µ7:;17µ>8A1. #8;1 8; 
µ7:;1Kµ;8; ;D8> :3<6>LC18;6 @D:1CGF E;2;36@µCGF E;6 µ>?6@8; H8;1 C
E;2;36@µHF 8CDF ;5;68<9 <6B6E> ;E3C@8Hµ6;, <91;6 5C?G 56H ;5CBC86EH 1; 
D5>3:<6 µ6; ?KP7 E<1CG EC18> @8C µ7:>17µ;. *< C36@µJ1<F 5<36584@<6F 
;5;68CG18;6 E;6 µH16µ<F @D1BJ@<6F C36@µJ1A1 @7µ<9A1 8CD µ7:;1Kµ;8CF µ<
8C B9E8DC E<1CG 4@8< 1; D5>3:<6 ;B6>?<6587 ;5C33HM7@7-E;2;36@µHF.
*871 <M;3µC=K ;D8K 7 :3K@7 MC378CG µ7:;1Kµ;8CF 8C C5C9C 2; 53J5<6  1; 
µ<8;E61<98;6 ;5H :<636@8K @< :<636@8K 2; B7µ6CD3=<9 BD@EC?9<F, µ5<3BJµ;8;,
E;2D@8<3K@<6F E?5. 
*D:1> BGC K 5<36@@H8<3; µ7:;1Kµ;8; ;5;68CG1 E;2;36@µH 8;D8H:3C1;,7
E<1836EK <=E;8>@8;@7 @' ;D8JF 86F 5<36584@<6F <91;6 <56I<I?7µJ17.

0#"4!( U .*+!"%.H  */.(!(&!(&H;
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4. .C MC378H µ7:>17µ; J:<6 µ<=;?G8<3C EH@8CF ;1> 2J@7 <3=;@9;F @< 
@G=E36@7 µ< 8C EH@8CF ;1> 2<@7 µ6;F E<1836EKF <=E;8>@8;@7F

5. .C MC378H µ7:>17µ; J:<6 µ<=;?G8<3C EH@8CF :<636@µCG B6H86 ;5;68<9
µ<8;E917@7 ;5H 2J@7 @< 2J@7.
.; ;1A8J3A <568<91C18;6 C8;1 7 ;5;68CGµ<17 @D:1H878; E;2;36@µ41 <91;6 
µ<=>?7.

6. +6> E<1836EK <=E;8>@8;@7 B<1 J:<6 ;1;?4@6µ;..C M9?83C <91;6 µ<=>?7F
;5HBC@7F E;6 ;D8CE;2;36LHµ<1C.*8; 5<36@@H8<3; MC378> 8; M9?83; 
;??>LC18;6.

7. *< µ6> E<1836EK <=E;8>@8;@7 D5>3:<6 7 BD1;8H878; 8C5C2J87@7F <1HF 
E<1836ECG E>BCD ;D8Hµ;87F <EEJ1A@7F .*8C1 E>BC ;D8H1 @D=E<18341<8;6 H?7
7 @EH17 871 C5C9; ;5C33CM> 8C @G@87µ;.# E>BCF ;B<6>L<6 ;D8Hµ;8; @< J1;
>??C µ<=;?G8<3C EC18;971<3.

0#"4!( U .*+!"%.H  */.(!(&!(&H;
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8.*871 E<1836EK <=E;8>@8;@7 D5>3:<6 BD1;8H878; <56?<E86EKF  ;1>E87@7F 
D?6ECG ;5H C36@µJ1<F ;5C33CMK@<6F µ< 871 8C5C2J87@7 53CB6;:A36@8K3A1

9.%1; MC378H µ7:>17µ; B<1 µ5C3<9 1; J:<6 871 µ<=>?7 6E;1H878;  8A1 
@8;2<341 µC1>BA1 E;2H@C1 D5>3:CD1 5<36C36@µC9 H=ECD-I>3CDF-µ<8;E917@7F

10..; MC378> D5HE<618;6 5C?G @D:1H8<3; @< BD@?<68CD3=9<F,I?>I<F E?5.

11.S <3=;@9; E;2;36@µCG µ< 871 E<1836EK <=E;8>@8;@7 =91<8;6 5C?G 56H
<GEC?; E;6 5C?G 56H =3K=C3;.
.; MC378> <56I;3G1C18;6 µ< 871 µ<8;E917@7 (3<Dµ;8C?K587 µ< 53C@8;@9; ;1
<91;6 836M;@6EH, N<8G?6=µ; E?5).
TCG8C CB7=<9 @< µ6; ;53C2Dµ9; :<636@µCG.

V<I;9AF 8; MC378> µ7:;1Kµ;8; @D16@8418;6 @< C36@µJ1<F 5<36584@<6F 
E;6 <56?GCD1 53CI?Kµ;8; 6B6;98<3; @86F µ6E3JF I6Cµ7:;19<F µ< H:6 8H@C
@D:1CGF E;2;36@µCGF 5CD ;5;68CG1  5C??JF µ<8;E61K@<6F E;6 B<1 
D5>3:<6 ;1>=E7 8;D8H:3C17F :3K@7F  ;5H 5<36@@H8<3CDF :<636@8JF.
,<16E> HµAF 2; µ5C3CG@;µ< 1; 5CGµ< H86 @8; µ<=>?; <3=C@8>@6; C6 
E<1836EJF <=E;8;@8>@<6F <91;6 5C?G 53C86µH8<3<F 

0#"4!( U .*+!"%.H  */.(!(&!(&H;
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OI  */.(!(&!(&*%& ,R4-#, .*+#, &!( *"/#&!(&%(
 '*!(--%.2+ .(!(&.*,2+

35.35.30.

#B :9F@A@>AI>:B= JSKO<T F:E<T :DE@B G<OJLHK>ABF8=

(1(/2/4  .(% 0%-!"("%&'( &.#+4& !"#$%&'(!2+ (1'*,6*%(& (1# !# *"/(-*%#

(1(/2/4  .(1+(*"%2+  4-*.!"#&,/.#--4&4&  '* (."#&!#'%#

(1(/2/4  .(1+(*"%2+  4-*.!"#&,/.#--4&4&  (1'*,6*%(& (1# !4 -(3%)(

A1#""#04&4 (1#!#"+*,'(!2+ &!# '4$(+#,"/*%#

.(6("%&'#&  )(1*)2+

.(6("%&'#& '4$(+4'(!2+

(1#""#04&4 ,/"2+

1"#)%($2"%&'#&  !2+ (1#""#0#,'*+2+  .(% (+(.!4&4 ,-%.2+

#(.-*.3*+%5*-#&*-3# (3*
%+!"('*! (*
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.*+!"%.4 */.(!(&!(&4  ,R4-#, .*+#Y
&* *"/#&!(&%# '*!(--%.2+ .(!(&.*,2+

35.35.31.

!0!,-,S (!0'!%/&-' 
+% !(/#*.#+&#

!0!,-,S (!0'!%/&-' 
!0# .S' "!V&)!

(1#""#04&4 /"*5%2+

(#0S !"#$+&'&#$
./#O&*+! !"#$+&'&#$(1#""#04&4 /"*5%2+

.(6("%&'#& )(1*)2+  (1# 
3("*%( ",1(+&4

"%&!'*S %0&Q!'%&!*
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  (1#""#04&4 !4& ",1(+&4& 1#, )4'%#,"/*%!(%  (1# !# !"#$%&'( ME $('4-# .*+#

S :3K@7 8CD :;µ7?CG E<1CG @871 ;5C33HM7@7  8A1 @Aµ;86B9A1 ;5H 8C 83H:6@µ; <91;6 5<36C36@µJ17.
#6  EG36<F <M;3µC=JF  <91;6:

!H@G8VB >J9FMOOK>K= -AH<LD>µ@A<= 3H@LD<E@= @G@9?9P=

(;8>??7?7 µJ2CBCF  H8;1  D5>3:<6 5;3;=A=K K @D18K37@7
 ;186E<6µJ1A1 5<36C36@µJ1A1 B6;@8>@<A1.
.C 5C?G 6@:D3H 3<Gµ; 53CF 8;  E>8A 5;931<6 H?; 8; @A-
µ;89B6; E;6 8; µ<8;MJ3<6 @8C M9?83C H5CD =91<8;6 5?K37F
E;8;E3>87@7.

Downdraught Table

)<1 5;3J:<6 5?K37 53C@8;@9;.#36@µJ1; 5C?G <?;M3> 
@Aµ;89B6; µ5C3<9 1; <EMG=CD1 53CF 87 L417 ;1;51CKF.
,6; 1; <91;6 ;5C8<?<@µ;86EH  53J5<6 7 :C>17 8CD I3;:9C1;
1; 8C5C2<8<98;6 ;E36I4F ;1892<8; µ< 871 E;8<G2D1@7 871 
C5C9; 53C@B9B<6 @8; @Aµ;89B6; C 83C:HF..CD8C 
@D1<5>=<8;6 871 @D:1K B6H32A@7 87F 2J@7F 53>=µ; 8C
C5C9C B<1 <91;6 <562Dµ78H. #µAF 5;3J:<6 @7µ;186EK 
53C@8;@9; @8C1 :3K@87.
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*D1BD;@µHF  83>5<L;F down draught  E;6 I3;:6H1A1 8C56EKF ;5;=A=KF  =6; 
µ<=;?G8<37 53C@8;@9; 87F L417F  ;1;51CKF.
!µKµ@ GO@>ABFWE - #(.- *.3*+%5*-#&

.3H:6@µ; ;1CN<6B48A1 -%8;63<9; *-3%#'*7.
O3K@7 I3;:9C1; ;5;=A=KF

  (1#""#04&4 !4& ",1(+&4& 1#, )4'%#,"/*%!(%  (1# !# !"#$%&'( ME $('4-# .*+#
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