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<E C !QN!Q  !8:E#UV " $Q  $K<N$BQ!%

GX 120 ME C)*-= +1@2

<*/5& *$")6$ . 2*/5$ -*)9/6/6/ '$.6)-

% )6) #(1)>)5.6>) ;$ /1.-7)$6$,&% &

.("7+5$>$A6/ 21$;$'&%6$ > '/=).

3(4*$'%>$A6/ #(1)>)5.6>)6) ;$ /1.-

-7)$6$,&% >&'$=& ;$/5') . 2*/5$.

<*/5$>$A6/ 2*/5$ '$ 6*/6& 7&,$ .$8) ;$-

/5') . #(1)>)5.6>)6) ;$ /1.-7)$6$,&%.

8 ! ";%)A@ 82"%)A#%

1. "#$' 76%C%('& 147
2. "1'2%('3 148

3. E+'(%;=3J(*2<', 6*(27,%<'G' 148
4. ?3:('@326' ;%((' 149

5. B6%C%('& C% #3C*1%2(*2< 150
6. T)G3J;%(3 G 3621=*%<%-'& 152

7. O621=*%<%-'& 153
8. "#2=7JG%(3 ' 1*;;+)J6% (% ,%d'(%<% 155

9. 5*6%='C'+%(3 (% 1*G+3;' 156
10. ?+3<'+%(3 (% *<1%;)-' 160

11. M%+%(-'& *< 1+*'CG*;'<3=& C% 7+3;'<3 160
12. N36=%+%-'& C% 2)*<G3<2<G'3 2 (*+,'<3 (%

OP 161

1 8'2=%<% 76%CG%< (*,3+%<% (% F'I7+'<3 6), <362<%.

?&: $3 (%,3+'<3 G 2I)(%<%<% @%2< (% ])6*G*;2<G*<*

C% 3621=*%<%-'&. ]%CI)(3<3 & 1+' 'C7@%G%(3<* ,7.

T <362<% (% (%2<*&$*<* ])6*G*;2<G* C% 3621=*%<%-'&

2 «7+3;)<» G'(%I' 23 *#*C(%@%G% I%C*G'&< 7+3; C%

;'+36<3( ,*(<%J GX 120 ME.

$+@'@)2A )% &"@!%, -"*%)A ,% &."%=+@)A@ A A)!A-

0%#A11

@ ])6*:G%<6%

; L7<*( C% F'62'+%(3 ' d%=<3+ C% C%:+%(G%(3

= 83=(' (%6+%Q('-'

% "1*+(% 13<%

& `%I%C'((* 72<+*Q2<G* (20 1'+*(% '=' 40 1'-

+*(%)

( ?'1*G% <%#3=6%

) ^7<'& (% I%C*G'& F=%6*(

+ ^%1%6 (% 67<'&<% (% I%C*G'& F=%6*(

§ T3(<'=%-'*((' *<G*+'

/ ])@6% C% C%2<*1*+&G%(3

: P172)6

· L7<*( Reset

$ `3:%('C), C% 1*;%G%(3 (% 1'+*('<3

£ ^76% C% 6*=%(

| c(;'6%<*+ C% ('G*<* (% C%1)=G%(3

1. <56A &0%,%)A1

1.1 K"@!&."@!A2@+)A )%!.A7A A 219)-2-

,)%:@)A@

<KQ8><8?

"<(%2& 23 C% (31*2+3;2<G3(% *1%2(*2<, 6*&<* ,*J3 ;%

;*G3;3 ;* <3J6' <3=32(' (%+%(&G%('& '=' 2,)+<.

KE$DBKE$CD$>F$

"<(%2& 23 C% G)C,*J(% *1%2(% 2'<7%-'&, 6*&<* ,*J3

;% ;*G3;3 ;* <3J6' <3=32(' (%+%(&G%('& '=' 2,)+<.

G>FHQ>F$

"<(%2& 23 C% G)C,*J(%*1%2(% 2'<7%-'&, 6*&<*,*J3;%

;*G3;3 ;* =36' <3=32(' (%+%(&G%('& '=' ,%<3+'%=('

$3<'.

BUQIQ>F$

E+31*+)6' 1+' 71*<+3#% ' ;+7I% 1*=3C(% '(F*+,%-'&.

1.2 <517)@)A1 )% .A02-*"%'A2@ A !"&*A

&0%,%)A1

K"@!&."@!A2@+)A ,)%#A

E+3;71+3J;3-

('3 C%

*1%2(*2< *<

*#$ :%+%6<3+

E+3;71+3J;3-

('3 C% I*+3$%

1*G)+:(*2<
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K @*- !"A2@+)A &)%#A

N% 23

'C1*=CG%<

C%$'<(' *@'=%

N% 23 'C1*=CG%

C%$'<(% 6%26%

N% 23

'C1*=CG%<

%(<')*('

N% 23

'C1*=CG%<

C%$'<('

+ 6%G'-'

8A'=-+A

E+3;'

71*<+3#% ;% 23

1+*@3<3

] 6*G*;2<G*<*

C%

3621=*%<%-'&

$(62- )% ,%))A2@ &% A,@)2A.A/%#A( =! 01 1 @,%

"C(%@3('3<* (% <'1% ' 23+'L('&< (*,3+ 2% 1*2*@3('

G +:7 <%#3=6%<% (% 7+3;%. E+31'd3<3 <3C' ;%(('

G G T%d3<* ] 6*G*;2<G* C% 3621=*%<%-'& ' 1+' G C-

('6(%=' G 1+*2' G'(%F' F' 2 *#$%G%L<3 (% (%d3<*

1+3;2<%G'<3=2<G* '=' 23+G'C.

?'1:

E*6*=3('3: 01

P3+'3( 0.:

2. <*A6%)A@

2.1 7*-2 @9% *- * @,)%&)%"@)A@

B+3; < 3 1+3;(%C(%@3( C% C%#'G%(3 (% 213-'%=(*

1+*'CG3;3(' 6+313J(' 3=3,3(<' G #3<*(, 2<*,%(% '

;+7F' 1*;:*;&$' C% ;'+36<3( ,*(<%J *2(*G' (G'J

4%+ @('6% 1* 26+31'<3=(% <3:('6%).

B+3; < 3 1+3;(%C(%@3( C% 1+*)32'*(%=(% 71*<+3#%

C% 1+'=*J3('& G 27:*<* 2<+*'<3=2<G* ' G *2(*G('

' 21*,%F%<3=(' 2<+*'<3=(' ;3L(*2<' C% C%#'G%(3 (%

6+313J(' 3=3,3(<' G #3<*(, 2<*,%(%, 2'='6%<(' <7:=',

C';%+'& 2 #3<*(*G' <7:=' ' C';%+'& 2 2 C%,%C6%.

B+3; <, F%C*G'&<)=%6*(' 6+313J('<3 3=3,3(<' 1+3;-

2<%G=&G%< 3;(% -&=*2<(% <3:('@326% 3;'('-%. ?*G%

*C(%@%G%, @3 #3C1+*#=3,(*<* C%6+31G%(3 2 <*C' 7+3;

3 F%+%(<'+%(* 2%,* <*F%G%, 6*F%<* 23 'C1*=CG%< 1+*'C-

G3;3('<3 213-'%=(* C% <*C' 7+3; 6+313J(' 3=3,3(<'

' F%C*G' )=%6*(' (% 5'=<'. P%,* 1+' 21%CG%(3 (%

<3C' 72=*G'& G%J%< ;%;3('<3 *< 5'=<' 1+31*+ 6' C%

C%6+31G%(3 ' 1+'=*J3('3.

B+3; < ,*J3 ;% 23 'C1*=CG% 2%,*, 6%<* 23 ; +J' 2

+ -3.

]%#*<%<%, *#2=7JG%(3<* ' 1*;;+ J6%<% (% 7+3;%,*J3

;% 23 *2 $32<G&G%< 2%,* *< *#7@3(' ='-%. ?*C' 13+-

2*(%= <+&#G% ;% # ;3 '(2<+76<'+%( 213-'%=(* C%

G C('6G%$'<3 *1%2(*2<' 1+' +%#*<% 2 7+3;%.

43 2% +%C+3d3(' ('6%6G' ,%('17=%-'' '=' 1+*,3('

1* 7+3;%.

P1%CG%L<3 76%C%('&<% C% 3621=*%<%-'&, *#2=7JG%(3

' 1*;;+ J6%, 1*2*@3(' G ] 6*G*;2<G*<* C% 3621=*%-

<%-'&.

B+3; < ' (3F*G'<3 1+'21*2*#=3('& ,*F%< ;% # ;%<

*1%2(', %6* # ;%< 'C1*=CG%(' (31+%G*,3+(* *< (36G%-

=')'-'+%( 13+2*(%= ' #3C 2 #=R;%G%(3 (% 'C'26G%-

('&<% C% +%#*<%.

3. K A)%,+@;)-62A, /-)61'%2A=A

M%C*G )=%6*( GC 21/ GC 22

D3=3( (%6+%L('6 X 120 ME TN

;*1 =('<3=(' @3=(' (%6+%L('-' X 120 WH (d%L#')

`%F%C'((* 72<+*L2<G* X 120 GM 40/ X 120 GM 20

"1*+(% 13<% X 120 SL

^*,1=36< 1+*#*' X 120 NP Set

"1*+% C% 7+3;% X 120 TS
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KA -)A D!+;A)%
'%"%&A)A %)A )%

+@)2A *-

&% '%2@ A%+ )%

-6)-=%2% ($% *-(-

 -.)% A)/- '%0A1

6@ -.! )@2@ 3!'

4A+2A.)

X EGN 14MX 14 ,, ( / ") 10 $+*& P<*,%(%

X GHP 18MX 18 ,, ( / ") 10 $+*& <G-+; $3<*(/ $3<*((.

3=3,3(<./ 2<*,%(%

X GHP 20 MX 20 ,, ( / ") 10 $+*& <G-+; $3<*(/ $3<*((.

3=3,3(<./ 2<*,%(%

X GN 20 MX 20 ,, ( / ") 10 $+*& $3<*(/ C.;%+.& 2-2

C%,%C6% (12,/ / ")/

C.;%+.& *< 2.=.6%<(./

$3<*(*G. <7:=.

X GN 27 MX 27 ,, (1") 10 $+*& $3<*(/ C.;%+.& 2-2

C%,%C6% (12,/ / ")/

C.;%+.& *< 2.=.6%<(./

$3<*(*G. <7:=.

X GN 32 MX 32 ,, (1 / ") 10 $+*& $3<*(/ C.;%+.& 2-2

C%,%C6% (12,/ / ")/

C.;%+.& *< 2.=.6%<(./

$3<*(*G. <7:=.

X GN 39 MX 39 ,, (1 / ") 10 $+*& $3<*(/ C.;%+.& 2-2

C%,%C6% (12,/ / ")/

C.;%+.& *< 2.=.6%<(./

$3<*(*G. <7:=.

D 8"A 3 @*@;)A @+@'@)2A <.-&)%9@)A@ E%&'@ A

P6*$. . /.16. C% <+-$. . 6%$3=*G*;. X FB; X DFB

X BX; X EMTC

X EMTSC

X EKS; X EKSC

8…40 ,,

/ " 1"

/ " 1"

16…40 ,,

N-+L%M C% /.16. . 6%$3=. X EKB ;* 16 6%$3=%

N-+L%M C% 6%$3=(. 1+3G+-C6. X ECT

P<*O6% C% *6%MG%(3 (% =3(<. 2 +3C$% . <3= X HS

X CC

M4 M8

+3C$% W6

R(.G3+2%=(% 1=%2<,%2*G% d%O$% X ET

4. >@?)A9@63A (%))A

c%1%C3(. 1+%G% C% <3:(.M326. .C,3(3(.&!

B @( 6 '%"%&A))- 862 -C62=-

T3U=* 3,8 6U (8.41 =.$+.)

]%C,3+. (N x ^ x _) 431 ,, X 134 ,, X 392 ,, (17 " x 5 ¼ " x 15 ½ ")

N-=L.(% (% 1.+*(.<3 g%62. 39 ,, (,%62. 1 / ")

N.%,3<-+ (% 1.+*(.<3 3 ,, ( 0.118.(M%)/ 2,6 ,, ( 0.102.(M%)
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^%1%-'<3< (% ,%F%C'(% 40 + 2 1'+*(% '=' 20 +2 1'+*(%

!*; (% (%<'26 40 ,, (1 / ")

]%&*<(% <3,13+%<7+% / <3,13+%<7+% (% *6*=(%<%

2+3;% 2 F%C*G )=%6*( GC 21

-5…+45 °C (23 °F ;* 113 °F)

]%&*<(% <3,13+%<7+% / <3,13+%<7+% (% *6*=(%<%

2+3;% 2 F%C*G )=%6*( GC 22

-10…+45 °C (14 °F ;* 113 °F)

`%62',%=(% @32<*<% (% ,*(<'+%(3 1200/h

O6G'G%=3(<(* (% 3(3+F'?<% 726*+3('3, ahw, RMS(3) J<26*6: ]3C7=<%<' C% 1 ,, =%,%+'(% GL+M7 &3<*(

B45: 4,04 ,/236

#UQ Q!"$

P+3;L< 3 *&*+7;G%( 2 <+%(2,'<3+-,*;7=.

D%))A &% '(*%: E@&(,2%2A &% 1** ,%*%-A)% =/-0( 1@23) B45

R'G* (% d7,*G%<% ,*S(*2<, LWA, 1S 106 dB (A)

\L*&+%C3(% 2 +%&*<(*<* ,?2<* 3,'2'*((% 2<*_(*2<,

LpAlmax

102 dB (A)

'C,3+3(' ;* 7d'<3 (% +%&*<3S'?

R'G* (% d7,*G%<% ,*S(*2< (% 'C,3+G%(% 1=*S,

LpA, 1s

93 dB (A)

*<6=*(3('? G +%&*<('<3 72=*G'? ,*F%< ;% ;*G3;%< ;*

;+7F' 2<*_(*2<' (% 3,'2''<3

C%&3= 7,%83)

^%1%-'<3< 1 )=%6*( C% 750 1'+*(%

j+31*+L@%(% <3,13+%<7+% C% <+%(21*+< ' 26=%;'+%(3 +5…+25 °C (41 °F ;* 77 °F)

\L2<%G6' 'C*&7<%(, 1+*13(

k%C*G )=%6*( (3 ,*l3 ;% 23 1L=(' *<(*G*

k%C*G'?< )=%6*( 3 1*; (%=?F%(3. j%C3<3 F%C*G'?

)=%6*( *< 1+?6% 2=L(@3G% 2G3<='(%.

R'6*F% (3 'C=%F%_<3 F%C*G'? )=%6*( (% <3,13+%<7+'

(%; 50°C (122°F).

5. #8%&%)A: &% 1@&3;%<)3<2

5.1 ><)3=)A ;-@;3-/8A &% 1@&3;%<)3<2

!%-@? < 2@0)AB@<8A2@ ;-@;3-/8A &% 1@&3;%<)3<2 =

32?@,)A2@ -%&?@,A )% )%<23:F323 E/83=3?<2=3 &%

@8<;,3%2%GA: <,@?=% ;3 =<:83 =-@*@ <2-A82)3 ?%

<@ <;%&=%2 <,@?)A2@ A&A<8=%)A:.

5.1.1 H@&3;%<@) )%BA) )% -%132%

a) H/?@2@ 83)G@)2-A-%)A, <,@?@2@ =)A*%2@,)3

?@J<2=A:2% <A A ;3<2/;=%J2@ ;-@?;%&,A=3

A -%&(*)3 ;-A -%132% < (-@? &% ?A-@82@)

*3)2%K. !@ A&;3,&=%J2@ @,@82-3A)<2-(*@)2%,

83L%23 <2@ (*3-@)A A,A ;3? =,A:)A@23 )%

)%-832AB)A =@F@<2=%, %,8303, A,A (;3J=%FA

,@8%-<2=%. O;'( ,'F +%C23?(*2< 1+' +%&*<% 2

3=36<+*7+3;% ,*l3 ;% ;*G3;3 ;* 'C6=m@'<3=(*

<3l6' (%+%(?G%('?.

b) "&1:L=%J2@ )@1,%L3;-A:2)3 ;3,3K@)A@ )% 2:-

,323.  %@*@2@ <2%1A,)% <23J8% A ;%&@2@ -%=)3-

=@<A@.

c) !@ )%<3B=%J2@ (-@?% 8/* <@1@ <A A,A 8/* ?-(L3

,AG@.

d) !@ ;-A2A<8%J2@ (-@?% 8/* -/8%2% <A A,A 8/*

?-(L% B%<2 32 2:,323 (A,A 8/* ?-(L3 ,AG@).

e) P-A -%132% 3L-%)AB@2@ ?3<2/;% )% ?-(LA ,AG%,

3<31@)3 )% ?@G%, 32 -%132)A: ;@-A*@2/- )%

*%'A)%2%.

5.1.2 S)A*%2@,)3 32)3'@)A@ 8/* (-@?A &%

?A-@82@) *3)2%K

a) "&;3,&=%J2@ <%*3 ;3?03?:F (-@?. !@ A&;3,&-

=%J2@ (-@?% &% G@,A, &% 83A23 )@ @ ;-@?)%&)%B@),

% <%*3 ;3 ;-@?;A<%)A@ A = A&;-%=)3 </<23:)A@.
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b) K A2A6)@2@ ! @"% =@ 2A#%+)- #$'  %&-2)%2%

*-=$ ()-62.

c) .A#-/% )@ -62%=012@ 3% @"@) ! @" &@3 )%"3- .

d) 4% 2 %)6*- 2A %)@ A3=%"@2@ /%3-=A0 5+%#-) -2

! @"%.

e) K @"A *-7A62=%)@, 6@ =A3 A *-"" $;#% =A)%/A

 %3 @;"%12@ ! @"%, #%#2- A * A * @#$6=%)@ )%

 %&-2%2% A 6#+%"A %)@ (/%3-= 5+%#-) A # @*@-

;@) @+@'@)2).

f) U-/%2- ! @"A2@ )@ 6@ A3*-+3=%2, 6+@"=% "%

6@ 6$( %)0=%2 )% 6!(-, =A6-#- A+A 3%2=- @)-

'062-, "%+@7 -2 "-62$*% )% "@>%.

g) K -=@ @2@ ! @"% A * A)%"+@;)-62A2@ 3% @=@)-

2!%+)A *-= @"A, 3% "% *-"6A/! A2@ &@3!* @7)-

5!)#>A-)A %)@ *- * @")%3)%7@)A@. K -=@ @2@

"%+A *-"=A;)A2@ 7%62A  %&-202 A3* %=)- A )@

&+-#A %2, #%#2- A "%+A A'% *-= @"@)A 7%62A.

B6A7#A 7%62A 2 0&=% "% &$"%2 * %=A+)- '-)-

2A %)A A "% -2/-=% 02 )% =6A7#A !6+-=A0 3%

-&@3*@7%=%)@ )% A3* %=)%  %&-2% )% ! @"%. K-=-

 @"@)A2@ 3%?A2)A 6$- $;@)A0 A 7%62A 2 0&=%

"% &$"%2  @'-)2A %)A A+A *-"'@)@)A -2 6@ =A3

)% CA+2A, %#- )@ @ *-6-7@)- " !/- = E$#-=-"-

62=-2- 3% @#6*+-%2%>A0.

h) K A %&-2% 6 ! @"%" $;2@  $>@2@ 6A+@#- 6=A2A

()@ A3*$)%2A).

i) 4%"@162=%12@ 6*!6$#% 6%'- #-/%2- ! @"$2 @

* A2A6)%2 =@ 2A#%+)- #$' -6)-=%2%.

j) D $;2@ ! @"% =A)%/A 3" %=- A =@ 2A#%+)- #$'

-6)-=%2%, #-/%2- A3=$ F=%2@ 3%=A=%)@. G-=%

*-'%/% 3% * @"-2= %20=%)@ )% -26#%7%)@ )% # @-

*@;)A0 @+@'@)2 -2 -6)-=%2%.

k) .A#-/%)@ 3%=A=%12@*-=2- )-@"A)A6$?# @*@-

;@) @+@'@)2, 2-=% '-;@ "% "-=@"@ "- 67!*=%)@

A+A 3%#+@?=%)@ )% @+@'@)2%.

l) .@ 3%=A=%12@ # @*@;)A @+@'@)2A = )%+A7)A

-2=- A, -6=@) #-/%2- 2-=% 6@ * @*- $7=% -2

CA+2A.

m) BA)%/A 6*%3=%12@ A)62 !#>AA2@ 3% !*-2 @&%.

5.1.3 E%&-2)- '062-

a) L6A/! @2@ "-& - -6=@2+@)A@ )%  %&-2)%2% *+--

?%"#%.

b) M*-2 @&0=%12@ ! @"% 6%'- = "-& @ * -=@2 @)A

 %&-2)A *-'@?@)A0.

c) .@ *-62%=012@ )@*-"(-"0?A 3% -6)-=%2% # @-

*@;)A @+@'@)2A. `-<3./-=, 60L<0 3 1.36-=320

<G4.;, 2-1.. C-G-.32- /=/ =7<- 8<0:-2-. `-<3-

./-=, 60L<0 3 1.36-=320 :36, 2-1.. ;4.G0 / F/18-

6-.<02. `-<3./-=, 60L<0 3 1.36-=320 <.0d=/G,

2-1.. 8<46=0 / 63.-:/@2/ 1=0@6/. c-G/G-23<0 G

<-6/G- :-<3./-=/ :0J3 ;- ;0G3;3 ;0 8@>1G-23 2-

3=3:32<-, 0<;3=723 2- 0<=0:6/ /=/ 1.0?/G.

d) K @"A "% 3%=A@2@ # @*@;@) @+@'@)2, * -=@ @2@

"% )0'% )A#-1 3%" A+A *-"  %&-2)-2- '062-.

e) K-""$ ;%12@  @" )%  %&-2)-2- 6A '062-.

D $;2@ "%+@7 -2  %&-2)-2- '062- * @"'@2A,

6 #-A2- &A(2@ '-/+A "% 6@ )% %)A2@. E./

?3C10.7;46 2- .-?0<2-<- 1=0A-;6- :0J3 ;-

G4C2/62-< C=010=>6/.

f) K-""$ ;%12@  $#-(=%2#A2@ 6!(A, 7A62A A *--

7A62@)A -2 '%6+% A 6'%3#A.

g) .-6@2@ )@*+$3/%?A 6@ -&!=#A.

h) N$-& %30=%12@ 6@ 6 =+A0)A@2- )% -#-+)%2%

6 @"%. .@ -62%=012@ ! @"% )% -2# A2- * A "$;",

)@ /- A3*-+3=%12@ =$= =+%;)% A+A '-# % 6 @"%.

.@ A3*-+3=%12@ ! @"% * A -*%6)-62 -2 *-;% 

A+A @#6*+-3A0.

5.1.4 P@(%)A7)A '@ #A 3% &@3-*%6)-62

a) Q3&A %12@ * %=A+)A2@ #-'&A)%>AA

&-+2-=-"%7-# @*@;@) @+@'@)2. B60 23 83

/C10=CG- 1.-G/=2-<- 60:?/2-D/7, >.3;4< :0J3 ;-

83 10G.3;/ / / /=/ 6-@38<G0<0 2- C-6.31G-23 :0J3

;- 83 G=0d/.

b) Q3*-+3=%12@ 6%'- # @*@;)A @+@'@)2A, #-A2-

6% * @")%3)%7@)A 3% ! @"% A 6%  %3 @F@)A 3%

A3*-+3=%)@.

c) .@ *-62%=012@ # @*@;)A @+@'@)2A = '%/%3A)%,

%#- )@ @ '-)2A %) * %=A+)- #$' ! @"%. U @*@;-

)A2@ @+@'@)2A '-/%2 "% &$"%2 A3(=$ +@)A.

5.1.5 G@ 'A7)A '@ #A 3% &@3-*%6)-62

a) R#- ! @"$2 @ * @/ 0+, -62%=@2@ /- "% 6@ -(-

+%"A. .@ )%"=AF%=%12@ '%#6A'%+)%2% 7@62-2%

)% '-)2A %)@.

b) R#- 6@ )%+%/% "% A3=$ F=%2@  %&-2A *- *-"-

" $;#% *- -?@ 3%/ 02 ! @", -&@3%2@+)- )-6@2@

3%?A2)A  $#%=A>A.
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5.1.6 C%&-=@

B2@#)@) $%& *-' )%+($%)@:

8/0+1'%=%32@ 45%&%)A(2% &% -*%6)-62A A */7=%

*-9-: )% $%&-=A( ;+%5-) A = E/5-=-'62=-2- &%

@56*+-%2%<A(.

B2@#)@)A(2 $%& 6@ =/&*+%9@)(=% A&=/)7@')-

+@6)- (6/'/7?%: A&-042%), *7-*@)).

C%&-=A(2 ;+%5-) )@ 27(0=% '% 6@ */+)A *-=2-7)-.

a) G@ *-62%=(32@ *-=7@'@)A $%&-=A ;+%5-)A.

b) G@ 6@ -*A2=%32@ '% -2=-7A2@ $%&-= ;+%5-) 6/6

6A+%, '% $- A&$%7(2@, '% $- 69%#5%2@ A+A '% $-

A&*-+&=%2@ *-=2-7)- &% 5%5=%2- A '% @ '74$%

<@+.

c) GA5-$% )@ *7/65%32@ $%& 67@:4 H-7% A '74$A

?A=A 6/:@62=%.

d) I7/?2@ $%&2% '%+@# -2 =6(5%5=A *-2@)<A%+)A

=/&*+%9@)A2@+A, 5%2- -$/), A657A, &%*%+A2@-

+@) *+%9/5, 62%2A#)A 7%&7('A A 9)-$- $-7@:A

*-=/7H)-62A.

e) K7A 4*-27@0% )@ *4L@2@.

5.1.6.1 85+%'A7%)@

a) G@ 65+%'A7%32@ $%&-=A ;+%5-)A = -0A2%@9-

*-9@:@)A@ A+A = *-9@:@)A@, =-'@:- 5/9 -0A-

2%@9- *-9@:@)A@.

b) 8/H7%)(=%32@ $%&-=A2@ ;+%5-)A 6%9- = '-07@

*7-=@27@)A A 64HA *-9@:@)A(.

c) 8/H7%)(=%32@ $%&-=A2@ ;+%5-)A '%+@# -2 '-6-

2/*% )% '@<%.

d) G@ A&+%$%32@ $%&-=A2@ ;+%5-)A )% *7(5% 6+/)-

#@=% 6=@2+A)% A+A )% 2@9*@7%247A )%' 50°C

(122°F).

e) K7@*-7/#%)% 2@9*@7%247%)% 6/H7%)@)A@-2 5°C

'- 25°C (41°F '- 77°F).

5.1.6.2 K/7=% *-9-:

T% A&*-+&=%)@, -06+4?=%)@ A 9@75A &% */7=% *--

9-: *7-#@2@2@ A)62745<A(2% &% 0@&-*%6)-62 &%

9%2@7A%+%.

a) IA7@52)A(2 5-)2%52 6 =2@#)@) $%& 9-?@ '% *7@-

'A&=A5% -2-<A -2 A&97/&=%)@ A+A 2@?5A A&$%7(-

)A(.

b) U5- )(5-@ +A<@ @ ='AL%+- $%&, A&)@6@2@ $- )%

-257A2- A $- *-62%=@2@ = 4'-0)- *-+-?@)A@.

c) U5- +A<@2- @ = 0@&6/&)%)A@, *-62%=@2@ $- =

62%0A+)- 627%)A#)- *-+-?@)A@. U5- +A<@2- )@

'AL%, )%*7%=@2@ A&5462=@)- 'AL%)@ A %5- @

)@-0H-'A9- *7A+-?@2@ 5A6+-7-'.

d) K7A 5-)2%52 )% $%&% 6 -#A2@ *7-9A32@ -2=-7@-

)A2@ -#A = *7-'/+?@)A@ )% )(5-+5- 9A)42A 6

2@#%:% =-'%.

e) K7A 5-)2%52 )% $%& 6 5-?%2% A&9A32@ $7A?+A=-

5-)2%52)%2% *-=/7H)-62 6 2-*+% =-'% A 6%*4).

8+@' 2-=% )%)@6@2@ 57@9.

f) U5- @ )@-0H-'A9- 6@ -0/7)@2@ 5/9 +@5%7.

5.1.7 T%:A2@) 9@H%)A&/9

G@ A&*-+&=%32@ 47@'%, %5- *7@'*%&)A2@ 6/-7/?@-

)A( 6% *-=7@'@)A A+A -2627%)@)A.

6. B/=@?'%)@ = @56*+-%2%<A(

VWUTUGXY

E+3;' C&1*@G&(3 (& +&)*<& 1+*@3<3<3 +,6*G*;2<G*<*

C& 3621=*&<&-'..

6.1 K-62%=()@ )% 57@*@?)A2@ @+@9@)2A 2

1. N+,1(3<3 43:&('C4& C& 1*;&G&(3 (& 1'+*('<3

(&C&;, ;*6&<* 23 C&2<*1*+'.

VWUTUGXY `3:&('C4,< C& 1*;&G&(3 (& 1'+*('<3

<+.)G& ;& 23 C&2<*1*+'.

2. E=,C(3<3 6+313J('<3 3=343(<' G 4&F&C'((*<*

72<+*L2<G* (4&62'4&=(* 4 =3(<' 1* 10 1'+*(&).

3. ?2G*)*;3<3 43:&('C4& C& 1*;&G&(3 (& 1'+*('<3

' F* 172(3<3 )&G(* ;& 23 1=,C(3 (&1+3;.

6.2 K-62%=()@ )% $%&-=A( ;+%5-) 3

1. ?<G*+3<3 6&1&6&.

2. E=,C(3<3 F&C*G'. A=&6*( (&1+3; 2 G3(<'=& G

67<'.<&, ;*6&<* B'16&<& C& A=&6*(& B+&6(3.

3. c&<G*+3<3 6&1&6&.

4. E+'<'2(3<3 7+3;& 3 1,<', )3C ;& C&;3L2<G&<3

2172,6&.

6.3 X&=%?'%)@ )% $%&-=A( ;+%5-) 4

1. ?<G*+3<3 6&1&6& (& 67<'.<& (& F&C*G'. A=&6*(.

2. D&<'2(3<3 B'16&<& C& A=&6*(&.

3. SCG&;3<3 F&C*G'. A=&6*(.

4. c&<G*+3<3 67<'.<& (& F&C*G'. A=&6*(.
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6.4 K#-=@#$% )% &%'-=A( *+%$-) 5

,UQ.Q/01

- c% 1+*G3+6% (% ('G*<* (% C%1 =G%(3 (% F%C*G'& )=%6*( (%<'2(3<3 #7<*(% 2 (%;1'2 GAS. T(',%G%L<3 1+' <*G%

7+3; < ;% (3 3 1+'<'2(%<.

- S 1+' '(;'6%-'& "leer" ("1+%C3(") 1* <3:('@326' 1+'@'(' G G )=%6*(% *2<%G% ,%=6* *2<%< @(* 6*='@32<G* F%C.

4 2G3<*;'*;% C3=3('

1*2<*&((*

M%C*G'&< )=%6*( 3 1 =3(

2 2G3<*;'*;% C3=3('

1*2<*&((*

M%C*G'&< )=%6*( 3 1 =3( (%1*=*G'(%

1 2G3<*;'*; C3=3( ,'F%9 M%C*G'&< )=%6*( 3 1*@<' 1+%C3(. E+31*+ @G% 23

2,&(% (% )=%6*(%

1 2G3<*;'*; @3+G3(

1*2<*&((*

M%C*G'&< )=%6*( 3 1+%C3(, (&,% )=%6*( '=' 3

1*2<%G3( F+3d3( )=%6*( G 7+3;%

7. 1$63+-%4%5A(

,UQ.Q/01

^*F%<* ; +J'<3 7+3;%, <+&#G% ;% +%C1*=*J'<3 ;+7F%<%

+ 6% <%6%, @3 ;% (3 C%6+'G%<3 G3(<'=%-'*((' '=' ;+7F'

*<G*+'.

B/07Q/01

/A$-&% )@ '%=A=%84@ 3-=4-#)- @9A) A 6:; $#@3@-

>@) @+@?@)4, 4-=% ?->@ 9% 9-=@9@ 9- 6DE3=%)@

A+A '%$+@;=%)@ )% @+@?@)4%.

KF1G,KF1HG1/01

E* G+3,3 (% C%G'G%(3<* ,*J3 ;% 23 *<6 +<' ,%<3+'%=

'=' ;% 23 'C:G +=&< @%2<' *< ,%F%C'(('<3 =3(<'.

SC:G +@%9'&< ,%<3+'%= ,*J3 ;% (%+%(' <&=*<* '

*@'<3. 0'3-+'=%84@ (#%J-4@;A(4 A +A5%4% -$-+-

)@&-) '%;A4)A -DA+% A $%6$%.

B/07Q/01

E+*-32 < (% C%G'G%(3 (% 6+313J('<3 3=3,3(<' 23 '('-

-''+% @+3C G C1=%,3(&G%(3 (% F%C*G*-G C;7d(% 2,32.

AG +;3 2'=('&< d7, ,*J3 ;% 7G+3;' 2=7:%. /-6@4@

(#%J-4@;A(4 A +A5%4% -$-+- )@&-) %)4A*-)A.

KF1G,KF1HG1/01

B+3C 1+'<'26%(3 6 , @%2< *< <&=*<* ((%1+. + 6%<%)

7+3; < 23 1+'G3J;% G 2 2<*&('3 (% F*<*G(*2< (3 1*

1+%G'=%<%. E+' *2'F7+3(% F*<*G(*2< C% +%#*<% 2 7+3;%

,*J3 ;% 23 C%G'&< 3=3,3(<' ' G @%2<' (% <&=*<*.

/A$-&% )@ 3#A4A6$%84@ E#@9% $:? D%64A -4 4(+-4-.

KF1G,KF1HG1/01

/A$-&% )@ A'9:#3=%84@ )%'%9 D@+)A( )%$#%8)A$ 6

3-64%=@)A $#@3@>)A @+@?@)4A ()%3#A?@# M%8JA,

6$-JA, 64(&A A 9#.). S,% 1*G'd3(% *1%2(*2< *< C=*-

1*=76'.

KF1G,KF1HG1/01

K#@9A 6?()% )% ?%&%'A))-4- E64#-864=- A =6(-

$%$=A #%J-4A 3- -J6+E>=%)@ A 3-99#:>$% E#@9:4

4#(J=% 9% @ #%'#@9@) (=A> F%'9@+ NJ6+E>=%)@

"F%'#@>9%)@ )% E#@9%").

KF1G,KF1HG1/01

E+' G'2*6' 26*+*2<' (% ,*(<'+%(3 C% 1+*; =J'<3=(*

G+3,3 1*G +:(*2<'<3 *6*=* + 6*:G%<6'<3 ,*F%< ;% 23

(%F*+39&<. 0'3-+'=%84@ '%;A4)A #:$%=A5A.

7.1 1$63+-%4%5A( 6

,UQ.Q/01

c%#'G%(3<* (% 1'+*( 3 G C,*J(*, %6* G ,%F%C'(% ',%

1*G3@3 *< 3 1'+*(%.

1. E*2<%G3<3 7+3;% 13+13(;'67=&+(* (% *2(*G%<% '

F* 1+'<'2(3<3 ;*6+%L.

2. c%;3L2<G%L<3 'C2<+3=% @+3C (%<'26%(3 (% 2172 6%.

3. P=3; 1+'6=R@G%(3 'C-&=* G;'F(3<3 7+3;% *< *2-

(*G%<%.
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7.1.1 "&*-+&=%)@ )% 6#-$A A '(,/A @+@0@)2A

56* '26%<3 ;% 'C1*=CG%<3 26*#' ' ;+7F' 3=3,3(<', F'

1*2<%G3<3 2 1=%2<,%2*G%<% @%2< G @3=('& (%6+%L('6.

7.2 ")'A#%2-( &% )A=-2- )% &%*3+=%)@ 5

S()*+,%-'& C% ;%(('<3 *< '(;'6%-'&<% G'J<3 G ]%C-

;3= 6.4 "E+*G3+6% (% F%C*G'& )=%6*( (C% 2 2367(;')".

7.3 5-)2A(%)@ A '@0-)2A(%)@ )% 0%/%&A))-2-

,62(-762=-

7.3.1 "&=%;'%)@ )% 0%/%&A))-2- ,62(-762=- 7

1. N+$1(3<3 ,3:%('C,% C% 1*;%G%(3 (% 1'+*('<3

(%C%;, ;*6%<* 23 C%2<*1*+'.

8UQ9Q:"< `3:%('C,$< C% 1*;%G%(3 (% 1'+*('<3

<+&#G% ;% 23 C%2<*1*+'.

2. SCG%;3<3 G2'@6' 6+313J(' 3=3,3(<' *< ,%F%C'(-

(*<* 72<+*L2<G*.

3. /2G*#*;3<3 ,3:%('C,% C% 1*;%G%(3 (% 1'+*('<3

' F* 172(3<3 #%G(* ;% 23 1=$C(3 (%1+3;.

4. E=$C(3<3 +$@6%<% C% C%2<*1*+&G%(3 (%;*=7 6$,

,%F%C'((*<* 72<+*L2<G*.

5. ?%6=*(3<3 ,%F%C'((*<* 72<+*L2<G* (%1+3; *<

7+3;%.

6. /<6%@3<3 ,%F%C'((*<* 72<+*L2<G* *< 7+3;%.

7.3.2 K-62%=>)@ )% 0%/%&A))-2- ,62(-762=- 8

1. c%6%@3<3 ,%F%C'((*<* 72<+*L2<G* 6$, 7+3;%.

8UQ9Q:"< ]$@6%<% C% C%2<*1*+&G%(3 <+&#G% ;%

3 *<G*+3(%.

2. T$G3;3<3 ,%F%C'((*<* 72<+*L2<G* G 7+3;%, ;*6%<*

(%1%2(3 (% 6*(<7+'<3 (% 7+3;%.

3. c%<G*+3<3 +$@6%<% C% C%2<*1*+&G%(3, ;*6%<*

A+%6(3.

7.4 B@+@) )%#(%7)A#

7.4.1 D@0-)2A(%)@ )% C@+)A> )%#(%7)A# 9

1. E*2<%G3<3 (%2<+*L6%<% C% ,*A(*2< (% 1*C'-'&

"Eject".

2. SCG%;3<3 @3=('& (%6+%L('6.

7.4.2 E3&0-;)A )%62(-7#A )% C@+)A> )%#(%7)A#

8UQ9Q:"<

56* (%2<+*L6%<% C% ,*A(*2< 3 (% 1*C'-'& "+", @3=('&<

(%6+%L('6 3 (%2<+*3( (% 2<%(;%+<(% ;$=#*@'(% (%

C%#'G%(3.

8UQ9Q:"<

56* (%2<+*L6%<% C% ,*A(*2< 3 (% 1*C'-'& "-", @3=('&<

(%6+%L('6 3 (%2<+*3( (% +3;7-'+%(% ;$=#*@'(% (%

C%#'G%(3.

8UQ9Q:"<

56* (%2<+*L6%<% C% ,*A(*2< 3 (% 1*C'-'& "-" ' 1'-

+*($< 23 C%#'G% G23 *A3 ,(*F* ;$=#*6*, <+&#G% ;%

'C1*=CG%<3 3G3(<7%=(* 1* ;$=$F 6+313J3( 3=3,3(<.

7.4.2.1 :%62(-7#% )% 62%)'%(2)% '3+$-CA)% )%

&%$A=%)@ 10

E*2<%G3<3 (%2<+*L6%<% C% ,*A(*2< (% 1*C'-'& "+".

7.4.2.2 :%62(-7#% )% (@',FA(%)% '3+$-CA)% )%

&%$A=%)@ 10

8UQ9Q:"<

M%C' (%2<+*L6% 3 1*;:*;&A% C% C%6+31G%(3 (% <$(6'

=%,%+'(' G$+:7 ,36% *2(*G% ((%1+. C3=3(/1+323( #3-

<*().

E*2<%G3<3 (%2<+*L6%<% C% ,*A(*2< (% 1*C'-'& "-".

7.4.3 5-)2A(%)@ )% C@+)A> )%#(%7)A# 11

KG<D8KG<HD<:"<

8=@(@2@ 6@, C@ ,(@'32 )@ @ &%(@'@). P+3C G,$6G%(3

(% @3=('& (%6+%L('6 (% +$6% 7+3;$< #' ,*F$= ;% 23

1+'G3;3 G +%#*<(% F*<*G(*2<.

1. ?%1%2(3<3 @3=('& (%6+%L('6 6$, 1+*+3C% (%

7+3;%.

2. E=$C(3<3 @3=('& (%6+%L('6 G 7+3;%.

3. N+$J<3 @3=('& (%6+%L('6 2 +$6% ' F* (%<'2(3<3

G$+:7 (&6%6G% *2(*G% (%G$<+3 G 7+3;%, ;*6%<* 23

C%2<*1*+'.

7.5 L*-()% *@2%

7.5.1 5-)2A(%)@ )% -*-()%2% *@2% 12

1. E=$C(3<3 *1*+(%<% 13<% 1*; $F$= 90° G 1+*+3C%

(% ,%F%C'((*<* 72<+*L2<G*.

2. c%G$+<3<3 *1*+(%<% 13<% (% 90° ' & C%2<*1*+3<3.

7.5.2 D@0-)2A(%)@ )% -*-()%2% *@2% 13

1. /2G*#*;3<3 *1*+(%<% 13<% @+3C (%<'26%(3 (% 1+7-

J'(('& 3=3,3(<.

2. c%G$+<3<3 *1*+(%<% 13<% (% 90°.

3. SC<3F=3<3 *1*+(%<% 13<% *< ,%F%C'((*<* 72<+*L-

2<G* 1*; $F$= 90°.

7.6 U-(A/A(%)@ )% *-/(@N)- *-&AFA-)A(%)@ )%

$,2%+-2- 14

8UQ9Q:"<

E*F+3d(* 1*C'-'*('+%(3 (% #7<%=*<* ,*J3 ;% 23 +%C-

1*C(%3 1% <*G%, @3 2=3; 1*G;'F%(3 @3=('&< (%6+%L('6
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B A 

ET C 

B A 

C 

(3 23 1+';G'JG% (%1+3; G 'C:*;(% 1*C'-'& ' #7<*( <

Reset 3 'C26*@'=.

E*F+3d(*<* 1*C'-'*('+%(3 (% #7<%=*<* .*J3 ;% 23

6*+'F'+% @+3C (%<'26%(3 (% #7<*(% Reset. P=3; <*G%

*<(*G* .*J3 ;% 23 'CG +dG%< .*(<%J(' *13+%-''.

^%<* 'C6=R@3('3 1 +G%<% .*(<%J(% *13+%-'& 2=3;

(%<'26%(3 (% #7<*(% Reset .*J3 ;% 3 "1+%C(%" (#3C

6+313J3( 3=3.3(<).

0%<'2(3<3 #7<*(% Reset.

7.7 <262"%)#=%)@ )% &%$+@'@)A $"@*@;)A

@+@(@)2A 15

1. N3.*(<'+%L<3 .%F%C'((*<* 72<+*L2<G*.

2. SCG%;3<3 @3=('& (%6+%L('6.

3. E*2<%G3<3 @3=('& (%6+%L('6 G 1+'3.(%<% G<7=6%

4. 9<2<+%(3<3 6+313J('& 3=3.3(< 2 1+*#*&.

7.8 E%&"@;-%)@ )% ."@-%

1. 9<G*+3<3 6%1%6% (% 67<'&<% (% F%C*G'& ?=%6*(.

2. SCG%;3<3 F%C*G'& ?=%6*( @+3C (%<'26%(3 (% A'1-

6%<% C% ?=%6*(%.

3. c%<G*+3<3 67<'&<% (% F%C*G'& ?=%6*(.

4. N+ 1(3<3 .3:%('C.% C% 1*;%G%(3 (% 1'+*('<3

(%C%;, ;*6%<* 23 C%2<*1*+'.

/UQ0Q134 `3:%('C. < C% 1*;%G%(3 (% 1'+*('<3

<+&#G% ;% 23 C%2<*1*+'.

5. SCG%;3<3 6+313J('<3 3=3.3(<' *< .%F%C'((*<*

72<+*L2<G*.

6. 92G*#*;3<3 .3:%('C.% C% 1*;%G%(3 (% 1'+*('<3

(% .%F%C'((*<* 72<+*L2<G* ' F* 172(3<3 #%G(* ;%

23 1= C(3 (%1+3;.

7.9 3)62".$7AA &% *"A+8;@)A@

/UQ0Q134

c% 1*;+*#(% '(?*+.%-'& 'C'26%L<3 *< G%d'& < +F*G-

26' 1+3;2<%G'<3= (% I'=<' 0%+ @('6% 1* 26+31'<3=(%

<3:('6% '=' 3G3(<7%=('<3 (%-'*(%=(' +%C1*+3;#'.

K3<*(

A = .'(. +%C2<*&('3 *< + #% = 70 .. (2¾")

B = .'(. .3J;7*2*G* +%C2<*&('3 = 80 .. (3 / ")

C = .'(. ;3#3='(% (% *2(*G%<% = 100 .. (4")

P<*.%(%

A = .'(. +%C2<*&('3 *< + #% = 15 .. ( / ")

B = .'(. .3J;7*2*G* +%C2<*&('3 = 20 .. (¾")

C = .'(. ;3#3='(% (% *2(*G%<% = 4 .. ( /32")

7.10 U.$% &% $8+%) 16

P 1*.*A<% (% 676%<% C% 6*=%( .*J3<3 ;% C%6+31'<3

7+3;% G E*C'-'& 1 (% 6*=%(% ' G E*C'-'& 2 (% 2< =#%

'=' 263=3.

8. <>6+.;=%)@ A *8--"?;$% )% (%BA)%2%

KE4D/KE4CD4134

K"@-A "%>82A *8 8>6+.;=%)@ A *8--"?;$% ."@-?2

2"#>=% -% @ "%&"@-@) (G%&8=A#2 H+%$8) A $"@*@;-

)A#2 @+@(@)2 2"#>=% -% 6@ A&=%-#2 82 ."@-%).

L13MQ134

E* G+3.3 (% +%#*<% 7+3; < .*J3 ;% 23 (%F*+3A'.

`*J3<3 ;% 2' 'CF*+'<3 + -3<3. K"A 8>6+.;=%)@ A

*8--"?;$% )86@2@ &%'A2)A "?$%=A7A. <62%=@2@

."@-% -% 6@ 8N+%-A.

8.1 <>6+.;=%)@ )% ."@-% 17

L13MQ134

1@ *8="@;-%O2@ -@2@$28"A2@ &% >.2%+828, *A"8-

)A2@ A (%G%&A)%.

1. ]3F7=&+(* *<2<+%(&G%L<3 *2<%< -'<3 *< 1=%2<-

.%2% *< @3=('& (%6+%L('6.
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2.  '6*F% (3 +%#*<3<3 2 7+3;% 1+' C%17d3(' G3(<'-

=%-'*((' *<G*+'! E*@'2<G%L<3 F' G(',%<3=(* 2$2

27:% @3<6%.

3.  3 ;*1726%L<3 1*1%;%(3<* (% @7J;' <3=% G$G

G$<+3d(*2<<% (% 7+3;%.

4. ]3;*G(* 1*@'2<G%L<3 7+3;% 2 =36* (%G=%J(3(%

6$+1%.

5.  3 'C1*=CG%L<3 1+$26%@6', 1%+*2<+7L6' '=' <3-

@%&% G*;% 1+' 1*@'2<G%(3!

6. E*;;$+J%L<3 +$6*:G%<6'<3 G'(%F' @'2<' *< ,%2=%

' ,%C('('.

7.  3 'C1*=CG%L<3 1*@'2<G%&' 2+3;2<G%, 2$;$+J%&'

2'='6*(.

8.  3 'C1*=CG%L<3 21+3L (% )'=<' '=' ;+7F' 1*;*#('

2,%C*@(' '/'=' 1*@'2<G%&' 2+3;2<G%.

8.2 K-""#$;%&

]3;*G(* 1+3F=3J;%L<3 G2'@6' G$(d(' 3=3,3(<' (%

7+3;% C% 1*G+3;' ' 23 7G3+3<3 G 'C1+%G(*2<<% (%

3=3,3(<'<3 C% 71+%G=3('3.  3 +%#*<3<3 2 ,%d'(%<%,

%6* ',% 1*G+3;% '=' 3=3,3(<'<3 C% 71+%G=3('3 (3

2% 'C1+%G('. N%L<3 7+3;% (% 1*1+%G6% G 23+G'C (%

")'=<'".

8.3 U-)2#-+ 6+@" -(6+*;=&)@ A ,-""#$;%&

E+3;' +%#*<' 1* *#2=7JG%(3 ' 1*;;+$J6% ' 1+3;'

1*2<%G?(3 (% F%C*G'? B=%6*( <+?#G% ;% 23 1+*G3+',

;%=' (%2<+*L6%<% C% ,*&(*2< 3 (% 1+%G'=(% 1*C'-'?

(2<%(;%+<(% (%2<+*L6% "+").

9. N-%&+A0A#&)@ )& ,-=#@"A

KE1D3KE14D1571

E+3;' +%#*<' 1* *#2=7JG%(3 ' 1*;;+$J6% 7+3;$< <+?#G% ;% 3 +%C+3;3( (F%C*G'?< B=%6*( ' 6+313J('?< 3=3,3(<

<+?#G% ;% 23 'CG%;?< *< 7+3;%).

5@A0,#&=)-62 B$08-;)& ,#A9A)& <262#&):=&)@

SC='C%(3<* (% G$+:% (%

6+313J('? 3=3,3(< @32<* 3

1+36%=3(* F*=?,*

S(;'6%-'?<% C% ,*&(*2< 3 G 1*C'-'?

"-".

E*2<%G3<3 '(;'6%-'?<% C% ,*&(*2<

G 1*C'-'? "+".

SC#+%( 3 1+36%=3(* ;$=$F 6+313J3(

3=3,3(<.

TC3,3<3 1*-6$2 6+313J3( 3=3,3(<.

I2(*G%<% 3 1+36%=3(* <G$+;%. E+'=*J3('3 (% DX-7+3;'.

T3(<'=$< 3 C%,$+23( '=' 1*6+'<. E*@'2<3<3 7+3;% ' G(',%G%L<3 C%

1+%G'=(* 1*=*J3('3 (% +$-3<3.

M6* 1+*#=3,$< G23 *&3 3 (%='-3,

*#$+(3<3 23 6$, )'=<'.

^+313J('?< 3=3,3(< @32<*

23 C%#'G% 1+36%=3(* ;$=#*6*

(13+B*+'+%(3) '='/ ' 2@71G%(3

(% 6+313J(%<% 26*#%

E+36%=3(* G'2*6% ,*&(*2<. E*2<%G3<3 '(;'6%-'?<% C% ,*&(*2<

G 1*C'-'? "-".

E+36%=3(* 6$2 6+313J3( 3=3,3(<. TC3,3<3 1*-;$=$F 6+313J3( 3=3-

,3(<.
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P@71G%(3 (% 6+313J(' 3=3-

,3(<'

S(;'6%-'&<% C% ,*$(*2< 3 G 1*C'-'&

"-".

E*2<%G3<3 '(;'6%-'&<% C% ,*$(*2<

G 1*C'-'& "+".

SC#+%( 3 1+36%=3(* ;)=)F 6+313J3(

3=3,3(<.

TC3,3<3 1*-6)2 6+313J3( 3=3,3(<.

.2(*G%<% 3 1+36%=3(* <G)+;%. E+'=*J3('3 (% DX-7+3;'.

E+'<'2(%<* 1*; (%6=*(. N+)J<3 7+3;% 13+13(;'67=&+(* 6),

*2(*G%<%, 'C1*=CG%L<3 *1*+(% 13<%.

T'J +%C;3=: 7.5 .1*+(% 13<%

^+313J('&< 3=3,3(< 3 'C6+'-

G3(

S(;'6%-'&<% C% ,*$(*2< 3 G 1*C'-'&

"-".

E*2<%G3<3 '(;'6%-'&<% C% ,*$(*2<

G 1*C'-'& "+".

SC#+%( 3 1+36%=3(* ;)=)F 6+313J3(

3=3,3(<.

TC3,3<3 1*-6)2 6+313J3( 3=3,3(<.

E+'<'2(%<* 1*; (%6=*(. N+)J<3 7+3;% 13+13(;'67=&+(* 6),

*2(*G%<%, 'C1*=CG%L<3 *1*+(% 13<%.

T'J +%C;3=: 7.5 .1*+(% 13<%

^+313J('&< 3=3,3(< (3 ;)+J'

G 2<*,%(3(%<% *2(*G%

N3#3='(%<% (% *2(*G%<% 3 1+36%=3(*

,%=6% (1*-,%=6% *< 4 ,,).

SC#3+3<3 ;+7F ,3<*; (% C%6+31G%(3.

M%C*G'&< 5=%6*( (3 3 ;*2<%-

<)@3( C% 3;(% 67<'& 6+313J('

3=3,3(<'

832<* 1+'<'26%(3 (% 7+3;% #3C 'C-

G)+dG%(3 (% C%#'G%(3 (% 6+313J3(

3=3,3(< G*;' ;* 1*G'd3( +%C:*; (%

F%C.

SC#&FG%L<3 1+'<'26%(3 #3C C%#'-

G%(3.

B+3;)< (3,*J3;% 23 +%C;G'J' E*F+3d(* 1*=*J3('3 (% #7<%=*<*. ?%<'2(3<3 #7<*(% Reset.

T'J +%C;3=: 7.6 ^*+'F'+%(3 (%

1*F+3d(* 1*C'-'*('+%(3 (% #7<%-

=*<* 14

N3<36<*+)< C% 1'+*(' 3 #=*6'+%(;

P=3; (%<'26%(3 #7<*()< Reset 3 G23

*$3 'C;%;3( (#3='&< +)# *$3 23

G'J;%).

SCG%;3<3 F%C*G'& 5=%6*( ' ,%-

F%C'((*<* 72<+*L2<G* *< 7+3;% '

1*@'2<3<3 G *#=%2<<% (% ;3<36<*+%

C% 1'+*('.

bg

157

Printed: 07.08.2012 | Doc-Nr: PUB / 5069878 / 000 / 00



!@A&* %=)-62 B"&'-;)% * A#A)% <262 %)$=%)@

B+3; < (3,*J3;% 23 +%C;G'J' c%6=3$3( 6+313J3( 3=3,3(<. N3,*(<'+%L<3 ,%F%C'((*<* 72<+*L-

2<G* ' 2(3,3<3 @3=('& (%6+%L('6.

E*2<%G3<3 @3=('& (%6+%L('6 G

1+'3,(%<% G<7=6% ' *<2<+%(3<3

6+313J('& 3=3,3(< 2 1+*#*&.

B!(+Q!(,

"3 1*G+3J;%L<3 @3=('& (%6+%L('6.

T'J +%C;3=: 7.7 -<2<+%(&G%(3 (%

C%6=3$3(' 6+313J(' 3=3,3(<' 15

T'J +%C;3=: 7.3.1 SCG%J;%(3 (%

,%F%C'((*<* 72<+*L2<G*7

T'J +%C;3=: 7.4.1 N3,*(<'+%(3 (%

@3=('& (%6+%L('69

T'J +%C;3=: 7.8 ]%C+3J;%(3 (%

7+3;%

56* 1+*#=3, < G23 *$3 3 (%='/3,

*# +(3<3 23 6 , 0'=<'.

E+36%=3(* G'2*6 ;&= (%

1+*172(%<' C%#'G%('&

E+'<'2(%<* 1*; (%6=*(. N+ J<3 7+3;% 13+13(;'67=&+(* 6 ,

*2(*G%<%, 'C1*=CG%L<3 *1*+(% 13<%.

T'J +%C;3=: 7.5 -1*+(% 13<%

E*2<%G3( F+3d(* 1*;#+%( 1'+*(. SC1*=CG%L<3 3G3(<7%=(* 1'+*(

X-GHP.

-2(*G%<% 3 1+36%=3(* <G +;%. E+'=*J3('3 (% DX-7+3;'.

B+3; < (3 'CG +dG% C%#'G%(3 E= CF%@ < (% ,%F%C'((*<* 72<+*L-

2<G* 3 *<C%;.

-2G*#*;3<3 1= CF%@% (% ,%F%C'(-

(*<* 72<+*L2<G*.

T'J +%C;3=: 7.3 `*(<'+%(3 ' ;3,*(-

<'+%(3 (% ,%F%C'((*<* 72<+*L2<G*

E+36%=3(* ,%=6* 6+313J(' 3=3-

,3(<' G ,%F%C'((*<* 72<+*L2<G* (2

6+313J(' 3=3,3(<% '=' 1*-,%=6*).

N*C%+3;3<3 6+313J(' 3=3,3(<'.

"%+7d3(* 1*;%G%(3 (% 6+313J('

3=3,3(<'.

SC1*=CG%L<3 ;+7F% =3(<% 2 6+313J('

3=3,3(<' (3G3(<. 3 1*G+3;3(%).

E*@'2<3<3 ,%F%C'((*<* 72<+*L2<G*.

M%C*G'&< K=%6*( 3 1+%C3(. E+*G3+3<3 ('G*<* (% C%1 =G%(3 '

(%<'2(3<3 #7<*(% 2 (%;1'2 GAS.

56* 1 2G3<*;'*; 2G3<' 1*2<*&((*

@3+G3(*, F%C*G'&< K=%6*( 3 1+%C3(.

E*2<%G3<3 (*G F%C*G K=%6*(.

T'J +%C;3=: 7.2 S(;'6%/'& C% ('G*<*

(% C%1 =G%(3 (% F%C*G'& K=%6*(.
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B+3; < (3 'CG +dG% C%#'G%(3 !&,% F%C*G )=%6*( '=' 1*2<%G3(

1*F+3d3( )=%6*( G 7+3;%.

$<G*+3<3 6%1%6% (% 67<'&<% (%

F%C*G'& )=%6*( ' 1+*G3+3<3 2 ; +-

J%('3<*.

56* G 7+3;% ',% F%C*G )=%6*(

(%<'2(3<3 #7<*(% 2 (%;1'2 GAS.

56* 1 2G3<*;'*; 2G3<' 1*2<*&((*

@3+G3(* G 7+3;% 3 1*2<%G3( 1*-

F+3d3( F%C*G )=%6*(. E*2<%G3<3

1+%G'=3( F%C*G )=%6*(.

T'J +%C;3=: 7.2 S(;'6%8'& C% ('G*<*

(% C%1 =G%(3 (% F%C*G'& )=%6*(.

E*2<%G3( (*G F%C*G )=%6*(, (*

7+3; < (3 3 1+'<'2(%< 3 1 <' #3C

C%#'G%(3.

E+'<'2(3<3 7+3;% 3 1 <' #3C

C%#'G%(3.

>7J;' <3=% G *#=%2<<% (% @3=('&

(%6+%L('6.

N3,*(<'+%L<3 ,%F%C'((*<* 72<+*L-

2<G* ' 2(3,3<3 @3=('& (%6+%L('6.

$<2<+%(3<3 @7J;'<3 <3=% *< 7+3;%.

T'J +%C;3=: 7.3.1 SCG%J;%(3 (%

,%F%C'((*<* 72<+*L2<G*7

T'J +%C;3=: 7.4.1 N3,*(<'+%(3 (%

@3=('& (%6+%L('69

B+3; < 3 1+36%=3(* F*+3D. $2<%G3<3 7+3;% ;% 23 *H=%;'.

56* 1+*#=3, < G23 *D3 3 (%='83,

*# +(3<3 23 6 , I'=<'.

E+3F+&= 7+3; 2=3; 1%7C% (3

C%#'G%

P6*+*2<<% (% C%#'G%(3 3 C(%@'<3=(*

1*-G'2*6% *< 1200/@%2 ' F%C*G'&<

)=%6*( 3 1*@<' 1+%C3(.

$<2<+%(3<3 F%C*G'& )=%6*( ' F*

1*2<%G3<3 *<(*G*. P=3; <*G% 1+'-

<'2(3<3 3 1 <' #3C ;% 'CG +dG%<3

C%#'G%(3.

E+*G3+3<3 ('G*<* (% C%1 =G%(3 (%

F%C*G'& )=%6*(, %6* 2G3<*;'*; <

2G3<' 1*2<*&((* @3+G3(*, F%C*G'&<

)=%6*( 3 1+%C3(, 'C1*=CG%L<3 (*G

F%C*G )=%6*(.

$2<%G3<3 7+3;% ;% 23 *H=%;'.

P1%CG%L<3 ,%62',%=(% 26*+*2< (%

C%#'G%(3 *< 1200/@%2.

56* 1+*#=3, < G23 *D3 3 (%='83,

*# +(3<3 23 6 , I'=<'.

B+3; < (3 'CG +dG% C%#'G%(3

'=' 'CG +dG% 2%,* 3;'('@('

C%#'G%('&

]%#*<% 'CG ( ;*172<','<3 72=*G'&

C% *6*=(% 2+3;%.

E+' G C,*J(*2< *+F%('C'+%L<3

+%#*<(%<% 2+3;% <%6%, @3 <& ;%

*2<%G% G +%,6'<3 (% ;*172<',%<%

<3,13+%<7+% (% *6*=(%<% 2+3;%.

SC#3+3<3 ;+7F ,3<*; (% C%6+31G%(3.

O%C*G'&< )=%6*( (3 3 2 <3,13+%<7+%,

+%G(% (% +%#*<(%<%.

Q3,13+'+%L<3 F%C*G'& )=%6*( ;*

+%#*<(%<% <3,13+%<7+% (-5°C ;*

45°C 1+' GC 21, -10°C ;* 45°C 1+'

GC 22).

T ;*C'+%D%<% 2'2<3,% 2% 23

*#+%C7G%=' F%C*G' ,3H7+@3<%.

$<2<+%(3<3 F%C*G'& )=%6*( ' F*

1*2<%G3<3 *<(*G*.
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B+3; < (3 'CG +dG% C%#'G%(3

'=' 'CG +dG% 2%,* 3;'('@('

C%#'G%('&

B+3; < (3 3 *<;3=3( 'C-&=* *<

*2(*G%<%.

T(',%G%L<3 C% 1 =(* *<;3=&(3

(% 7+3;% *< *2(*G%<% 2=3; G2&6%

,*(<%J(% *13+%-'&.

^+313J('&< 3=3,3(< (3 ,*J3

;% 23 *<2<+%(' *< @3=('&

(%6+%L('6

c%6=3$3( 6+313J3( 3=3,3(< G

@3=('& (%6+%L('6.

"<2<+%(3<3 @3=('& (%6+%L('6 *<

7+3;%. E*2<%G3<3 @3=('& (%6+%L('6

G 1+'3,(%<% G<7=6% ' *<2<+%(3<3

6+313J('& 3=3,3(< 2 1+*#*&.

B!(+Q!(,

)3 1*G+3J;%L<3 @3=('& (%6+%L('6.

T'J +%C;3=: 7.4.1 N3,*(<'+%(3 (%

@3=('& (%6+%L('69

T'J +%C;3=: 7.7 "<2<+%(&G%(3 (%

C%6=3$3(' 6+313J(' 3=3,3(<' 15

P6*#' ' ;+7F' 3=3,3(<' (3

,*F%< ;% 23 1*2<%G&< G @3=('&

(%6+%L('6

"2<%< -' *< ,%F%C'((*<* 72<+*L2<G*

2% *2<%(%=' G @3=('& (%6+%L('6.

"<2<+%(3<3 *2<%< -'<3 *< =3(<'<3

(%,%F%C'((*<* 72<+*L2<G* *< @3=('&

(%6+%L('6.

10. : @2A %)@ )% -2*%1"3A

T 1*-F*=&,%<% 2' @%2< 7+3;'<3 (% 0'=<' 2% 1+*'CG3;3(' *< ,%<3+'%=' C% ,(*F*6+%<(% 71*<+3#%. E+3;1*2<%G6% C%

,(*F*6+%<(*<* ', 'C1*=CG%(3 3 <&:(*<* 1+%G'=(* +%C;3=&(3. T ,(*F* 2<+%(' 6*(-3+( < 0'=<' G3@3 3 'CF+%;'=

G C,*J(*2<' C% *#+%<(* GC3,%(3 (% T%d'& 71*<+3#&G%( 7+3;. E* <3C' G 1+*2' 23 *# +(3<3 6 , -3(< +% C%

6='3(<26* *#2=7JG%(3 (% 0'=<' '=' 6 , < +F*G26*-<3:('@326'& T' 6*(27=<%(<. 56* '26%<3 2%,' ;% 1+3;%;3<3

7+3;% (% G<*+'@(' 27+*G'(' @+3C +%C;3=&(3 (% ,%<3+'%='<3: P1%CG%L<3 ,32<('<3 ' ,3J;7(%+*;(' (*+,%<'G'

' +%C1*+3;#'.

11. C% %)3A$ -2 * -A&=-1A2@4$ &% 5 @1A2@

0'=<' F%+%(<'+%, @3 ;*2<%G3('&< 7+3; 3 #3C ;3436<'

G ,%<3+'%=% ' 1+*'CG*;2<G3(' ;3436<'. ?%C' F%+%(-

-'& G%J' 2%,* 1+' 72=*G'3, @3 7+3; < 23 'C1*=CG%

1+%G'=(*, 1*;; +J% 23 ' 23 1*@'2<G% 2 *#+%C(* ] 6*-

G*;2<G*<* C% 3621=*%<%-'& (% 0'=<', ' 23 2 #=R;%G%

<3:('@326%<% -&=*2< (% 7+3;%, <.3. 'C1*=CG%< 23 2%,*

*+'F'(%=(' 6*(27,%<'G', +3C3+G(' @%2<' ' 1+'(%;-

=3J(*2<' (% 0'=<'.

)%2<*&$%<% F%+%(-'& G6=R@G% #3C1=%<3( +3,*(< '='

#3C1=%<(% 1*;,&(% (% ;3436<'+%='<3 @%2<' 1+3C -3-

='& 13+'*; (% 3621=*%<%-'& (% 7+3;%. 8%2<', 6*'<*

1*;=3J%< (% (*+,%=(* 'C(*2G%(3, (3 23 *#:G%$%< *<

(%2<*&$%<% F%+%(-'&.

B6$7%7=A * @2@)3AA -2 1 58- @62@62=- 6% A&749-

#@)A, %7- )@ 6% )%4A3@ 1 58A &%1"4;A2@4)A '@62)A

 %&*- @1DA. K--6*@3A%4)- EA42A )@ )-6A -28-=- -

)-62 &% * @7A A4A 7-6=@)A 1@F@72A A4A *-= @1A,

&%85DA A4A  %&G-1A ="= = "&7% 6 A&*-4&=%)@2- A4A

*- %1A )@="&'-;)-622% &% A&*-4&=%)@ )% 5 @1%

&% )$7%7=% 3@4. (& A#)- 6@ A&749#=%2 =6$7%7=A

)@-FA3A%4)A 5=@ @)A$, #@ 5 @1"2 '-;@ 1% 6@ A&-

*-4&=% A4A @ *-1G-1$H &% -* @1@4@)% 3@4.

E+' 72<%(*G&G%(3 (% ;%;3( ;3436< 7+3; < '=' *<-

;3=('<3 ,7 @%2<' <+&#G% ;% 23 'C1+%<&< (3C%#%G(*
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C% +3,*(< '=' 1*;,&(% (% 2 *<G3<('& ;*2<%G@'6 (%

!'=<'.

#%2<*&$%<% F%+%(-'& *):G%$% G2'@6' F%+%(-'*(('

C%; =J3('& *< 2<+%(% (% !'=<' ' C%,32<G% G2'@6'

1+3;'d(' '=' (%2<*&$' ;36=%+%-'', 1'2,3(' '='

72<(' 7F*G*+6' *<(*2(* F%+%(-'&<%.

#UQ Q!"$

P=3;3<3 ;%<%<% (% 'C<'@%(3 (% F*;(*2<<% (% F%C*G'&

.=%6*( G +:7 + )% (% .=%6*(%.

12. D@&+'(')A* ,' 6-02=@262=A@ 6 10(3A2@ 1' $8

/)*C(%@3('3: M%C*G 7+3;

/)*C(%@3('3 (% <'1%: GX 120 ME

M*;'(% (% 1+*'CG*;2<G*: 2007

N36=%+'+%,3 (% 2*)2<G3(% *<F*G*+(*2<, @3 <*C'

1+*;76< *<F*G%+& (% 2=3;('<3 ;'+36<'G' ' 2<%(;%+<':

75/324/EEC, 91/155/EEC, 64/548/EEC, EN 292, EN 563,

EN 50081 2, EN 1127 1, EN 417, ISO 8662 11:1999,

EN 792 13:2001 04, EN 60529:2000 09, 64/548/EEC,

EN 55011:1998, A1:1999, CISPR 11:2003,

A1:2004, IEC 61000 6 2:2005, EN 61000 6 2:2001,

IS1:2005, IEC 61000 6 3:1996, EN 61000 6 3:2001,

IEC 61000 4 2:1995, IEC 61000 4 3:2006,

IEC 61000 4 8:1993: A1:2000.

Hilti Corporation

Norbert Wohlwend Howard Lang
Head of Quality & Processes

Management

Senior Vice President

BU Direct Fastening BU Direct Fastening
02 2007 02 2007

bg

161

Printed: 07.08.2012 | Doc-Nr: PUB / 5069878 / 000 / 00


