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1.!  PRECAUTIONS DE SECURITE 
A,7%41=63-2.:97%=9-S=1=,7%.6.%7:92%B.I.7=,7%,9%4/-7.,-17%632=D:1.,7;%K//,7%7:92%2187%.S4:12392,7P%I,-.//,0%B:96%/,7%7-.I1,%

322,92.I,S,92;%V.D9.C.632.:97%B,7%7WSX:/,7%YZO[K\P%Z+K\L]VVKHKOLP%ZLLKOL]NO%,2%ONLK%
!

!

'CC7>C:9>";:8V=D"*>67>F:78b"
Q?CD;:7A":><A?QQ?HA7""

!

!

! "#$%&'()&*+!,-.!./01*%-.!(22&'34.!.56!%-!0*+*1%*'!7!
!

!

%
Z+K\L]VVKHKOL%

%
^,%7WSX:/,%.9B.5-,%5-,%6,2%34431,./%-2./.7,%-9%1=C1.D=1392%.9C/3SS3X/,;%K9%637%B,%C-.2,%
B-%1=C1.D=1392%,_4:7=%T%-9,%7:-16,%BU.9C/3SS32.:9%,_2,19,P%./%W%3%-9%1.75-,%BU.96,9B.,;%

!

!

%
ZLLKOL]NO%

%
^,%7WSX:/,%.9B.5-,%5-,%/,%S39-,/%BU-2./.732.:9%B:.2%`21,%/-%322,92.I,S,92;%

!

!

%
ZLLKOL]NO%

%
^,%7WSX:/,%.9B.5-,%5-,%/,%4,17:99,/%B,%S3.92,9396,%B:.2%S39.4-/,1%6,2%=5-.4,S,92%
,9%7,%1=C=1392%3-%S39-,/%BU.9723//32.:9;%

!

! ZLLKOL]NO% ^,%7WSX:/,%.9B.5-,%5-,%/,%4,17:99,/%B,%S3.92,9396,%B:.2%S39.4-/,1%6,2%=5-.4,S,92%
,9%7,%1=C=1392%3-%S39-,/%BU.9723//32.:9;%

!

! %
ZLLKOL]NO% ^,%7WSX:/,%.9B.5-,%5-,%B,7%.9C:1S32.:97%7:92%B.74:9.X/,7P%2,//,7%5-,%/,%S39-,/%

BU-2./.732.:9%:-%/,%S39-,/%BU.9723//32.:9;%

]9B.5-,%-9,%7.2-32.:9%4:2,92.,//,S,92%B39D,1,-7,%5-.P%7.%,//,%9U,72%437%=I.2=,P%4:-113.2%,9213a9,1%/3%mort ou des blessures graves.
S:12%:-%B,7%X/,77-1,7%D13I,7;%

Indique une situation potentiellement dangereuse qui, si elle n'est pas évitée, pourrait entraîner des blessures légères ou 
modérées. Il est également utilisé pour avertir contre des pratiques non sécuritaires.

Indique des situations qui pourraient uniquement entraîner des dommages accidentels à l'équipement ou à la propriété.

%%%%%%%%%%%%%%%%%%%%!"#$%

%%%%%%%%%%%%%%%%%%%&'()$!*$%

%%%%%%%%%%%%%+,$'#-..$/$!#%

)+!0$'%
]9B.5-,%-9,%7.2-32.:9%.SS=B.32,S,92%B39D,1,-7,%5-.P%7.%,//,%9U,72%437%=I.2=,P%,9213a9,13%/3%S:12%:-%B,7%X/,77-1,7%D13I,7;%

-!1"'/+#-"!%
%

A.7,0%6,7%.9721-62.:97%3I392%/U.9723//32.:9;%^:97,1I,0%6,%S39-,/%T%4:12=,%B,%S3.9%4:-1%1=C=1,96,%C-2-1,;%
%
<9,%.9723//32.:9%.96:11,62,%B,%/U=5-.4,S,92%:-%B,7%366,77:.1,7%4,-2%,9213a9,1%-9%6?:6%=/,621.5-,P%-9%6:-12>6.16-.2P%
-9,%C-.2,P%-9%.96,9B.,%:-%BU3-21,7%B:SS3D,7%T%/U=5-.4,S,92;%Z77-1,0>I:-7%BU-2./.7,1%-9.5-,S,92%B,7%366,77:.1,7%
C3X1.5-=7%431%/,%C:-19.77,-1P%74=6.3/,S,92%6:9b-7%4:-1%/U=5-.4,S,92P%,2%C3.2,7%,CC,62-,1%/U.9723//32.:9%431%-9%
41:C,77.:99,/;%
%
L:-2,7%/,7%362.I.2=7%B=61.2,7%B397%6,%S39-,/%B:.I,92%`21,%,CC,62-=,7%431%-9%2,6?9.6.,9%3D1==;%Z77-1,0>I:-7%B,%
4:12,1%/U=5-.4,S,92%B,%41:2,62.:9%.9B.I.B-,//,%3B=5-32P%2,/%5-,%B,7%D3927%,2%B,7%/-9,22,7%B,%41:2,62.:9P%/:17%B,%
/U.9723//32.:9%B,%/U-9.2=%:-%B,%/3%1=3/.732.:9%BU362.I.2=7%B,%S3.92,9396,;%
%
^:92362,0%I:21,%1,I,9B,-1%4:-1%2:-2,%377.72396,%7-44/=S,923.1,;%
%
%

+,$'#-..$/$!#%
AU,921,2.,9%9,%B:.2%`21,%,CC,62-=%5-,%6:9C:1S=S,92%3-_%1,6:SS39B32.:97%B-%C3X1.6392%B,%/U=5-.4,S,92;%A,7%213I3-_%B,%
S3.92,9396,% ,2% B,% 1=43132.:9% 9=6,77.2392% /U377.72396,% BU3-21,7% 4,17:99,7% 5-3/.C.=,7% B:.I,92% `21,% ,CC,62-=7% 7:-7% /3%
7-4,1I.7.:9%BU-9,%4,17:99,%6:S4=2,92,%B397%/U-2./.732.:9%B,%1=C1.D=13927%.9C/3SS3X/,7;%
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)+!0$'%
• ZI392%B,%2:-6?,1%/,7%4.86,7%=/,621.5-,7P%=2,.D9,0%/U.92,11-42,-1%BU3/.S,9232.:9;%

• A:175-,%/,7%4399,3-_%B,%7,1I.6,%7:92%1,2.1=7P%/,7%4.86,7%7:-7%2,97.:9%4,-I,92%`21,%C36./,S,92%

2:-6?=,7%366.B,92,//,S,92;%

• O,%/3.77,0%c3S3.7%/U-9.2=%7397%7-1I,.//396,%4,9B392%/U.9723//32.:9%:-%/3%S3.92,9396,%/:175-,%/,%

4399,3-%B,%7,1I.6,%,72%1,2.1=;%

• O,%2:-6?,0%437%/,7%2-W3-_%BU,3-%4,9B392%,2%.SS=B.32,S,92%34187%/U:4=132.:9P%631%/,7%2-W3-_%

4,-I,92%`21,%6?3-B7%,2%4:-113.,92%X1d/,1%I:7%S3.97;%Q:-1%=I.2,1%/,7%X/,77-1,7P%/3.77,0%/,%

2-W3-23D,%1,I,9.1%T%/3%2,S4=132-1,%9:1S3/,%:-%377-1,0>I:-7%B,%4:12,1%B,7%D3927%B,%41:2,62.:9;%

• O,%2:-6?,0%3-6-9%.92,11-42,-1%3I,6%B,7%B:.D27%S:-.//=7;%L:-6?,1%-9%.92,11-42,-1%3I,6%B,7%B:.D27%

S:-.//=7%4,-2%41:I:5-,1%-9,%=/,621:6-2.:9;%ZI392%B,%2:-6?,1%/,7%4.86,7%=/,621.5-,7P%=2,.D9,0%

2:-2,%/U3/.S,9232.:9%344/.63X/,%B,%/U-9.2=;%

+##$!#-"!%
H,22,0%/U-9.2=%T%/3%2,11,;%

A3%1=7.72396,%T%/3%S.7,%T%/3%2,11,%B:.2%`21,%6:9C:1S,%3-_%/:.7%,2%1=D/,S,9232.:97%/:63/,7;%

O,%1,/.,0%437%/,%C./%B,%S.7,%T%/3%2,11,%T%B,7%2-W3-_%B,%D30%:-%BU,3-P%T%B,7%43132:99,11,7%:-%T%B,7%C./7%B,%S.7,%T%/3%2,11,%B,%2=/
=4?:9,;%<9,%S.7,%T%/3%2,11,%.96:S4/82,%4,-2%41:I:5-,1%B,7%6?:67%=/,621.5-,7;%

L-W3-_%B,%D30%J%<9%.96,9B.,%:-%-9,%,_4/:7.:9%4:-113.2%7,%41:B-.1,%,9%637%B,%C-.2,%B,%D30;%

L-W3-_%BU,3-%J%A,7%2-X,7%,9%I.9W/,%B-1%9,%7:92%437%B,7%S.7,7%T%/3%2,11,%,CC.636,7;%

Q3132:99,11,7%:-%C./7%B,%S.7,%T%/3%2,11,%B,%2=/=4?:9,%J%A,%7,-./%=/,621.5-,%4,-2%3-DS,92,1%39:1S3/,S,92%,9%637%B,%
C:-B1,;%

]9723//,0%/,%C./%BU3/.S,9232.:9%T%3-%S:.97%(%S821,%E@%4.,B7F%B,7%2=/=I.7.:97%:-%13B.:7%4:-1%=I.2,1%/,7%.92,1C=1,96,7%:-%/,7%X1-.27;%
EK9%C:962.:9%B,7%:9B,7%13B.:P%-9,%B.72396,%B,%(%S821,%E@%4.,B7F%4,-2%9,%437%`21,%7-CC.7392,%4:-1%=/.S.9,1%/,%X1-.2;F%

O,%/3I,0%437%/U-9.2=;%^,/3%4,-2%41:I:5-,1%B,7%6?:67%=/,621.5-,7%:-%-9%.96,9B.,;%AU34431,./%B:.2%`21,%.9723//=%
6:9C:1S=S,92%3-_%1=D/,S,9232.:97%932.:93/,7%,9%S32.81,%B,%6eX/3D,;%V.%/,%6:1B:9%BU3/.S,9232.:9%,72%,9B:SS3D=P%./%B:.2%`21,
%1,S4/36=%431%/,%C3X1.6392P%7:9%3D,92%B,%7,1I.6,%:-%B,7%4,17:99,7%BdS,92%5-3/.C.=,7%3C.9%BU=I.2,1%2:-2%B39D,1;%

"#$%&'()!(*!+(*()!,(-!-.$-!/0(12.,,.3(!(4!5,.-*&67(!.8&4!67(!,(-!(48.4*-!4(!57&--(4*!5.-!+97('!.:($;!<(-!(48.4*-!67&!+97(4*!.:($!/(-!
-.$-!(4!5,.-*&67(!'&-67(4*!/(!-788967('!(*!/(!/#$#/(';!
!
=,&1&4()!(4!*97*(!-#$7'&*#!,(-!1.*#'&.7>!/0(12.,,.3(!*(,-!67(!,(-!$,97-!(*!.7*'(-!5&?$(-!1#*.,,&67(-!97!(4!29&-!67&!597''.&(4*!$.7-('!/(-!
2,(--7'(-;!
!
"(1.4/()!@!:9*'(!'(:(4/(7'!97!@!74!5('-944(,!67.,&8&#!/0(88($*7('!,(-!*'.:.7>!/0&4-*.,,.*&94!$9489'1#1(4*!@!$(!1.47(,;!A(!*(4*()!5.-!
/0&4-*.,,('!,074&*#!:97-B1C1(;!D4(!&4-*.,,.*&94!&4$9''($*(!597''.&*!(4*'.E4('!/(-!87&*(-!/0(.7F!/(-!$%9$-!#,($*'&67(-!97!74!&4$(4/&(;!
!
G--7'()B:97-!/07*&,&-('!74&67(1(4*!,(-!.$$(--9&'(-!(*!,(-!5&?$(-!-5#$&8&#-!597'!,(-!*'.:.7>!/0&4-*.,,.*&94;!<(!494B'(-5($*!/(!,07*&,&-.*&94!/(!
5&?$(-!-5#$&8&#(-!5(7*!(4*'.E4('!/(-!87&*(-!/0(.7F!/(-!$%9$-!#,($*'&67(-F!74!&4$(4/&(!97!,.!$%7*(!/(!,074&*#!/(!-94!-7559'*;!
!
H4-*.,,()!,074&*#!-7'!74(!894/.*&94!$.5.2,(!/(!-7559'*('!-94!59&/-;!D4(!'#-&-*.4$(!5%I-&67(!&4-788&-.4*(!597''.&*!5'9:967('!,.!$%7*(!/(!
,0#67&5(1(4*!(*!/(-!2,(--7'(-!#:(4*7(,,(-;!
!
J88($*7()!,(-!*'.:.7>!/0&4-*.,,.*&94!-5#$&8&#-!(4!*(4.4*!$915*(!/(-!:(4*-!89'*-F!/(-!97'.3.4-!97!/(-!*'(12,(1(4*-!/(!*(''(;!"(-!*'.:.7>!
/0&4-*.,,.*&94!&4$9''($*-!5(7:(4*!(4*'.E4('!/(-!.$$&/(4*-!/7-!@!,.!$%7*(!/(!,0#67&5(1(4*;!
!
G--7'()B:97-!67(!*97-!,(-!*'.:.7>!#,($*'&67(-!-94*!(88($*7#-!5.'!/7!5('-944(,!67.,&8&#!$9489'1#1(4*!.7>!,9&-!(*!'#3,(1(4*.*&94-!
,9$.,(-F!.&4-&!670@!$(!1.47(,F!(4!7*&,&-.4*!74!$&'$7&*!-#5.'#;!D4(!$.5.$&*#!&4-788&-.4*(!/7!$&'$7&*!/0.,&1(4*.*&94!#,($*'&67(!97!74(!
$94-*'7$*&94!#,($*'&67(!&4$9''($*(!5(7*!(4*'.E4('!/(-!$%9$-!#,($*'&67(-!97!74!&4$(4/&(;!
!
G--7'()B:97-!/0&4-*.,,('!74!&4*(''75*(7'!/(!$&'$7&*!/(!/#8.7*!@!,.!*(''(!$9489'1#1(4*!.7>!,9&-!(*!'#3,(1(4*.*&94-!,9$.,(-;!<(!494B'(-5($*!
/(!,0&4-*.,,.*&94!/074!&4*(''75*(7'!/(!$&'$7&*!/(!/#8.7*!@!,.!*(''(!5(7*!5'9:967('!/(-!$%9$-!#,($*'&67(-!(*!74!&4$(4/&(;!
!
K#'&8&()!67(!*97-!,(-!$L2,.3(-!-94*!2&(4!-#$7'&-#-;!D*&,&-()!,(-!8&,-!-5#$&8&#-!(*!.--7'()B:97-!67(!,(-!$944(>&94-!/(!29'4(-!97!,(-!8&,-!
-94*!5'9*#3#-!$94*'(!,0(.7!(*!/0.7*'(-!89'$(-!(>*('4(-!./:('-(-;!D4(!$944(>&94!&4$915,?*(!97!74(!8&>.*&94!&4$9''($*(!5(7*!5'9:967('!74!
&4$(4/&(;!
!
<9'-!/7!$L2,.3(!/(!,0.,&1(4*.*&94!#,($*'&67(F!89'1()!,(-!8&,-!/(!1.4&?'(!@!$(!67(!,(!5.44(.7!.:.4*!57&--(!C*'(!-9,&/(1(4*!8&>#;!M&!,(!
5.44(.7!.:.4*!40(-*!5.-!(4!5,.$(F!&,!597''.&*!I!.:9&'!-7'$%.788(!/(-!29'4(-F!/(-!$%9$-!#,($*'&67(-!97!74!&4$(4/&(;!
!
G5'?-!.:9&'!*('1&4#!,(-!*'.:.7>!/0&4-*.,,.*&94F!:#'&8&()!670&,!40I!.!.7$74(!87&*(!/(!'#8'&3#'.4*;!
!
A(!*97$%()!+.1.&-!/&'($*(1(4*!74!'#8'&3#'.4*!67&!87&*F!$.'!$(,.!5(7*!5'9:967('!/(!3'.:(-!(43(,7'(-;!A(!*97$%()!5.-!,(-!*7I.7>!/(!
'#8'&3#'.4*!5(4/.4*!(*!&11#/&.*(1(4*!.5'?-!,095#'.*&94F!$.'!,(-!*7I.7>!/(!'#8'&3#'.4*!5(7:(4*!C*'(!$%.7/-!97!8'9&/-F!-(,94!,0#*.*!/7!
'#8'&3#'.4*!$&'$7,.4*!@!*'.:('-!,(-!*7I.7>!/(!'#8'&3#'.4*F!,(!$915'(--(7'!(*!/0.7*'(-!5.'*&(-!/7!$I$,(!/(!'#8'&3#'.4*;!"(-!2'N,7'(-!97!/(-!
(43(,7'(-!-94*!59--&2,(-!-&!:97-!*97$%()!,(-!*7I.7>!/(!'#8'&3#'.4*;!O97'!#:&*('!,(-!2,(--7'(-F!,.&--()!,(-!*7I.7>!'(:(4&'!@!,.!*(15#'.*7'(!
49'1.,(!97F!-&!:97-!/(:()!,(-!*97$%('F!.--7'()B:97-!/(!59'*('!/(-!3.4*-!/(!5'9*($*&94;!
!
A(!*97$%()!5.-!,(-!5&?$(-!&4*('4(-!P5915(F!$%.788.3(!/(!-($97'-F!(*$;Q!5(4/.4*!(*!&11#/&.*(1(4*!.5'?-!,095#'.*&94;!<(!$94*.$*!.:($!
,(-!5&?$(-!&4*('4(-!5(7*!5'9:967('!/(-!2'N,7'(-;!O97'!#:&*('!,(-!2,(--7'(-F!,.&--()!,(-!5&?$(-!&4*('4(-!'(:(4&'!@!,.!*(15#'.*7'(!49'1.,(!
97F!-&!:97-!/(:()!,(-!*97$%('F!.--7'()B:97-!/(!59'*('!/(-!3.4*-!/(!5'9*($*&94;!
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! !"#$%

f%41:4:7%B,7%D30%C/-:1=7%J%

%

> ^,2%34431,./%B,%6/.S32.732.:9%6:92.,92%B,7%D30%C/-:1=7;%Q:-1%B,7%.9C:1S32.:97%74=6.C.5-,7%7-1%/,%2W4,%B,%D30%,2%/3%
5-392.2=P%I,-.//,0%I:-7%1=C=1,1%T%/U=2.5-,22,%6:11,74:9B392,%7-1%/U-9.2=%,//,>S`S,;%]/%6:9I.,92%B,%1,74,62,1%/,7%
1=D/,S,9232.:97%932.:93/,7%7-1%/,7%D30;%

> AU.9723//32.:9P%/,%7,1I.6,P%/U,921,2.,9%,2%/3%1=43132.:9%B,%6,22,%-9.2=%B:.I,92%`21,%,CC,62-=7%431%-9%2,6?9.6.,9%6,12.C.=;%

> A3%B=7.9723//32.:9%,2%/,%1,6W6/3D,%B-%41:B-.2%B:.I,92%`21,%,CC,62-=7%431%-9%2,6?9.6.,9%6,12.C.=;%

> V.%/,%7W728S,%,72%=5-.4=%BU-9%7W728S,%B,%B=2,62.:9%B,%C-.2,7P%./%B:.2%`21,%I=1.C.=%4:-1%/,7%C-.2,7%3-%S:.97%2:-7%/,7%(*%
S:.7;%A:175-,%/U-9.2=%,72%I=1.C.=,%4:-1%/,7%C-.2,7P%./%,72%C:12,S,92%1,6:SS39B=%B,%2,9.1%-9%1,D.721,%41=6.7%B,%2:-2,7%
/,7%I=1.C.632.:97;%

•% O,%437%.9723//,1%/U-9.2=%B397%/,7%,9B1:.27%7-.I3927%J%
%

>% AT%:g%./%W%3%B,7%,SX1-97%BU?-./,%S.9=13/,P%B,%/3%4-/I=1.732.:9%BU?-./,%:-%B,7%I34,-17;%A,7%4.86,7%,9%
4/372.5-,%4,-I,92%7,%B=2=1.:1,1%,2%41:I:5-,1%/,-1%B,77,113D,%:-%B,7%C-.2,7%BU,3-;%

>% AT%:g%B,7%D30%6:11:7.C7%E6:SS,%/,%D30%BU36.B,%7-/C-1.5-,F%7:92%41:B-.27;%A3%6:11:7.:9%B,7%2-W3-_%,9%
6-.I1,%:-%B,7%4.86,7%7:-B=,7%4,-2%41:I:5-,1%B,7%C-.2,7%B,%1=C1.D=1392;%

>% AT%:g%7,%21:-I,92%B,7%S36?.9,7%=S,22392%B,7%:9B,7%=/,621:S3D9=2.5-,7;%A,7%:9B,7%
=/,621:S3D9=2.5-,7%4,-I,92%4,12-1X,1%/,%7W728S,%B,%6:921h/,%,2%41:I:5-,1%B,7%BW7C:962.:99,S,927%
B,%/U=5-.4,S,92;%

>% AT%:g%B,7%D30%.9C/3SS3X/,7%4,-I,92%C-.1P%:g%B,7%C.X1,7%B,%631X:9,%:-%B,%/3%4:-77.81,%.9C/3SS3X/,%
7:92%,9%7-74,97.:9%B397%/U3.1P%:-%:g%B,7%41:B-.27%.9C/3SS3X/,7%I:/32./7%2,/7%5-,%B,7%B./-3927%B,%
4,.92-1,%:-%B,%/U,77,96,%7:92%S39.4-/=7;%^,7%2W4,7%B,%D30%4:-113.,92%41:I:5-,1%-9%.96,9B.,;%

>% AT%:g%/U3.1%6:92.,92%B,7%9.I,3-_%=/,I=7%B,%7,/P%6:SS,%4187%B,%/U:6=39;%
>% AT%:g%/3%2,97.:9%C/-62-,%X,3-6:-4P%6:SS,%B397%/,7%-7.9,7;%
>% Y397%B,7%I=?.6-/,7%:-%B,7%93I.1,7;%
>% AT%:g%B,7%I34,-17%36.B,7%:-%3/63/.9,7%7:92%41=7,92,7;%

%
•% ^,2%34431,./%4,-2%`21,%-2./.7=%431%B,7%,9C3927%B,%$%397%,2%4/-7P%3.97.%5-,%431%B,7%4,17:99,7%3W392%B,7%

63436.2=7%4?W7.5-,7P%7,97:1.,//,7%:-%S,923/,7%1=B-.2,7P%:-%-9%S395-,%BU,_4=1.,96,%,2%B,%
6:993.77396,7P%T%6:9B.2.:9%5-U./7%7:.,92%7-4,1I.7=7%:-%5-U./7%1,b:.I,92%B,7%.9721-62.:97%7-1%/U-2./.732.:9%
B,%/U-9.2=%B,%S39.81,%7=6-1.7=,%,2%5-U./7%6:S41,99,92%/,7%1.75-,7%,96:-1-7;%A,7%,9C3927%9,%B:.I,92%
437%c:-,1%3I,6%/U-9.2=;%A,%9,22:W3D,%,2%/U,921,2.,9%431%/U-2./.732,-1%9,%B:.I,92%437%`21,%,CC,62-=7%431%B,7%
,9C3927%7397%7-4,1I.7.:9;%

%
•% A,7%,9C3927%B:.I,92%`21,%7-1I,.//=7%4:-1%7U377-1,1%5-U./7%9,%c:-,92%437%3I,6%/U34431,./;%

%
%

•% V.%/,%6:1B:9%BU3/.S,9232.:9%,72%,9B:SS3D=P%./%B:.2%`21,%1,S4/36=%431%/,%C3X1.6392%:-%7:9%3D,92%B,%
7,1I.6,%:-%431%-9,%4,17:99,%=D3/,S,92%5-3/.C.=,;%

%
•% iA]H]OZL]NO%J%O,%437%c,2,1%6,%41:B-.2%3I,6%/,7%B=6?,27%S-9.6.43-_%9:9%21.=7;%]/%,72%9=6,773.1,%B,%

6://,62,1%6,7%B=6?,27%7=431=S,92%4:-1%-9%213.2,S,92%74=6.3/;%O,%437%c,2,1%/,7%34431,./7%=/,621.5-,7%
3I,6%/,7%B=6?,27%S-9.6.43-_P%-2./.7,0%B,7%.9723//32.:97%B,%6://,62,%7=431=,7;%^:92362,0%I:21,%
D:-I,19,S,92%/:63/%4:-1%:X2,9.1%B,7%.9C:1S32.:97%7-1%/,7%7W728S,7%B,%6://,62,%B.74:9.X/,7;%V.%B,7%
34431,./7%=/,621.5-,7%7:92%c,2=7%B397%B,7%B=6?31D,7P%B,7%7-X72396,7%B39D,1,-7,7%4,-I,92%7U.9C./21,1%
B397%/,7%,3-_%7:-2,113.9,7%,2%6:923S.9,1%/3%6?3a9,%3/.S,923.1,P%S,22392%,9%B39D,1%I:21,%7392=%,2%
I:21,%X.,9>`21,;%

%
%

•% A,%6eX/3D,%B:.2%`21,%,CC,62-=%431%B,7%2,6?9.6.,97%41:C,77.:99,/7%6:9C:1S=S,92%T%/3%1=D/,S,9232.:9%
932.:93/,%,9%S32.81,%B,%6eX/3D,%,2%T%6,%76?=S3%=/,621.5-,;%<9%B.74:7.2.C%B,%B=6:99,_.:9%B,%2:-7%/,7%
4h/,7%3W392%-9,%B.72396,%B,%7=43132.:9%BU3-%S:.97%@%SS%4:-1%6?35-,%4h/,%,2%-9%B.74:7.2.C%B,%
6:-1392%1=7.B-,/%E\^YF%BU-9,%.92,97.2=%9,%B=4377392%437%@)%SZ%B:.I,92%`21,%.96:14:1=7%B397%/,%
6eX/3D,%C._,%6:9C:1S=S,92%T%/3%18D/,%932.:93/,;%

%
•% ^:9C.1S,0%/3%7=6-1.2=%B,%/3%0:9,%BU.9723//32.:9%ES-17P%7:/7P%,26;F%7397%B39D,17%636?=7%2,/7%5-,%/U,3-P%

/U=/,621.6.2=%,2%/,%D30;%ZI392%/,%6eX/3D,"2-W3-2,1.,;%
%

%
•% ZI392%/U.9723//32.:9P%I=1.C.,0%7.%/U3/.S,9232.:9%B,%/U-2./.732,-1%1=4:9B%3-_%,_.D,96,7%BU.9723//32.:9%

=/,621.5-,%B,%/U-9.2=%EW%6:S41.7%/3%S.7,%T%/3%2,11,%C.3X/,P%/,7%C-.2,7%,2%/,%B.3S821,%B,7%C./7P%,26;F;%V.%/,7%
,_.D,96,7%BU.9723//32.:9%=/,621.5-,%B-%41:B-.2%9,%7:92%437%732.7C3.2,7P%/U.9723//32.:9%B-%41:B-.2%,72%
.92,1B.2,%c-75-UT%6,%5-,%/,%41:B-.2%7:.2%6:11.D=;%

%
•% A:17%B,%/U.9723//32.:9%B,%4/-7.,-17%6/.S32.7,-17%B,%S39.81,%6,9213/.7=,P%I,-.//,0%6:9C.1S,1%/U=5-./.X1,%B,%

6?31D,%B,%/U3/.S,9232.:9%21.4?37=,P%,2%=I.2,0%BU377,SX/,1%4/-7.,-17%-9.2=7%7-1%/3%S`S,%4?37,%B,%
/U3/.S,9232.:9%21.4?37=,;%

•% AU.9723//32.:9%B-%41:B-.2%B:.2%`21,%C._=,%7:/.B,S,92;%Q1,9,0%B,7%S,7-1,7%B,%1,9C:16,S,92P%7.%
9=6,773.1,;%

•% ^,2%34431,./%,72%B,72.9=%T%`21,%-2./.7=%431%B,7%-2./.732,-17%,_4,127%:-%C:1S=7%B397%/,7%S3D37.97P%B397%
/U.9B-721.,%/=D81,P%B397%/,7%,_4/:.232.:97%3D1.6:/,7%:-%T%B,7%C.97%6:SS,16.3/,7%431%B,7%4,17:99,7%9:9%
74=6.3/.7=,7;%
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!

2. INTRODUCTION GENERAL
%

•% ^,7%-9.2=7%7:92%-2./.7=,7%T%/3%C:.7%4:-1%/,%6?3-CC3D,%,2%/3%6/.S32.732.:9P%3.97.%5-,%4:-1%/,7%1=7,1I:.17%BU,3-%6?3-B,%
B:S,72.5-,7;%K//,7%4,-I,92%`21,%6:SX.9=,7%3I,6%B,7%-9.2=7%B,%I,92./:>6:9I,62,-1P%B,7%344/.632.:97%B,%6?3-CC3D,%
3-%7:/P%B,7%13B.32,-17%T%?3-2,%,CC.636.2=%T%X377,%2,S4=132-1,P%B,7%1=7,1I:.17%BU,3-%6?3-B,%B:S,72.5-,%,2%B,7%&.27%
7:/3.1,7P%2:-7%C:-19.7%7-1%7.2,;%

%
•% <9,%6:SS39B,%C./3.1,%,72%C:-19.,%3I,6%/U-9.2=;%

%
•% V.%I:-7%6?:.7.77,0%/U-9.2=%B,%6?3-CC3D,%B,%7,6:-17%.92=D1=,P%/,%6?3-CC3D,%B,%7,6:-17%4,-2%3-DS,92,1%/3%63436.2=%

B,%6?3-CC3D,%%
431%2,S47%,_2=1.,-1%C1:.B;%A,%6?3-CC3D,%B,%7,6:-17%7,12%=D3/,S,92%B,%7:/-2.:9%B,%7,6:-17%,9%637%%
B,%BW7C:962.:99,S,92%,2%4:-1%41:2=D,1%/,7%6:9B-.2,7%BU,3-%,_2=1.,-1,7%6:921,%/,%D,/%4,9B392%/U?.I,1;%

!

LX.I3/,92% L,S4=132-1,%,_2=1.,-1,%
!

!"̂ 3436.2=%B,%/3%4:S4,%T%6?3/,-1;%
#"̂ 3436.2=%B,%6?3-CC3D,%1,5-.7,%EB=4,9B392,%B-%7.2,F;%
$"^3436.2=%B,%6?3-CC3D,%7-44/=S,923.1,%C:-19.,%431%/,%

6?3-CC3D,%B,%7,6:-17;%\=7,1I:.1%BU,3-%6?3-B,%
B:S,72.5-,%EC:-19.2-1,%7-1%7.2,F;%

<9%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%E3I,6%:-%7397%
6?3-CC,>,3-%BU344:.92F%4,-2%`21,%6:99,62=%T%/U-9.2=;%A,7% 
,_.D,96,7%B-%1=7,1I:.1%I31.,92%,9%C:962.:9%B,%/U-9.2=%,2%B-
%S32=1.3-%B,%/U=6?39D,-1%B,%6?3/,-1.

%

%

%

L?,1S:72327%Bj3SX.396,%EC:-19.2-1,%7-1%7.2,F;%

<9%2?,1S:7232%BU3SX.396,%4,-2%`21,%6:99,62=%T%/U-9.2=%E/,%
2?,1S:7232%BU3SX.396,%B:.2%`21,%4/36=%/:.9%B,%/3%7:-16,%B,%
6?3-CC3D,%/:17%B,%/3%7=/,62.:9%B,%/U,S4/36,S,92%BU.9723//32.:9F;%
k.2%7:/3.1,%4:-1%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%EC:-19.2-1,%7-1%7.2,F
%

%

%
Plage de fonctionnement

!
%
%
%
%

%
V:9B,%B,%
2,S4=132-1,%
EL'F%

%

%
l:X.9,%%

V:12.,%

"
%
%
%
%
%
%

^?3-CC,%,3-%%
Bj344:.92%4:-1%%
1=7,1I:.1%E'LRF%
K921=,%

!

!
A,%6?3-CC,>,3-%BU344:.92%B:.2%`21,%.9723//=%,9%B,77:-7%
B,%/3%7:9B,%B,%2,S4=132-1,%EL'F;%
AU=6?39D,-1%B,%6?3/,-1%EX:X.9,F%B:.2%`21,%.9723//=%,9%
B,77:-7%B,%/3%7:9B,%B,%2,S4=132-1,;%
A3%/:9D-,-1%B-%2-W3-%,921,%/U-9.2=%,_2=1.,-1,%,2%/,%
1=7,1I:.1%B:.2%`21,%.9C=1.,-1,%T%m%S821,7;

%
%

%
AU-9.2=%B.74:7,%BU-9,%C:962.:9%392.D,/%5-.%-2./.7,%/3%
4:S4,%T%6?3/,-1%:-%/,%6?3-CC,>,3-%B,%7,6:-17%
ES:B8/,%4,17:993/.7=F%4:-1%41:2=D,1%/,%7W728S,%
BU,3-%B-%D,/%B397%2:-2,7%/,7%6:9B.2.:97;%E\,4:12,0> 
I:-7%T%/3%7,62.:9%G;!%nL-W3-2,1.,%BU,3-nF.

K3-%B,%7:12.,%ES:B,%6?3-CC3D,F% o(*%p%o#m%"
V:12.,%Bj,3-%ES:B,%B,%
1,C1:.B.77,S,92F%

om%p%o*m%"

K3-%6?3-B,%B:S,72.5-,% o(*%p%o#)%"
L,S4=132-1,%3SX.392,% m%p%o@m%"
Q1,77.:9%B,%/j,3-% );(p);@HQ3%

%
%
%

%
Y=X.2%Bj,3-%

!&'% ()p*)/2"S.9-2,%

#&'% ()p*)/2"S.9-2,%

$&'% ()p@m/2"S.9-2,%
()&'% ()p@m/2"S.9-2,%
(*&'% ()pm)/2"S.9-2,%

(!&'% ()pm)/2"S.9-2,%
(#&'% ()pm)/2"S.9-2,%

%

H:B8/,% !p#&'% $p()&'%(*p(#&'%

+:/-S,%1=7,1I:.1"A% \,6:SS39B=% ())p*m)%(m)p@))% *))pm))%

V-1C36,%BU=6?39D,%
2?,1S.5-,"Sq%
E7,14,92.9%,9%36.,1%
.9:_WB3X/,Fn%

%
H.9.S-S%

%
(;!%

%
(;!%

%
(;#%

V-1C36,%BU=6?39D,%
2?,1S.5-,"Sq%
E7,14,92.9%,9%=S3./F%

H.9.S-S% *;)% *;)% *;m%

%

^3436.2="^?31D,%"
!"

!"

" ##" $!!"

\=7,1I:.1%
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'"!

!
!
!

!

K9%S:B,%B,%1,C1:.B.77,S,92P%/3%4/3D,%B,%2,S4=132-1,%
B,%/U,3-%,9%6.16-/32.:9%ELlF%,9%C:962.:9%B,%/3%
2,S4=132-1,%,_2=1.,-1,%EL!F%,72%1=4,12:1.=,%6.>B,77:-7%J

3. ACCESSOIRES!!

3.1!Accessoires fournis avec l’unité 
!
!
!
!

!

!
"!

:;(

(

!<95=)(>)(?%'@&"%'')8)'&(>)(95($%8$)(A(@459)B*(5C)@(DC)'&B)99)#(
(9"8"&5&"%'#()&($*%&)@&"%'#(

!

K9%S:B,%B,%6?3-CC3D,P%/3%4/3D,%B,%2,S4=132-1,%B,%/j,3-%
,9% 6.16-/32.:9% ELlF% ,9% C:962.:9% B,% /3% 2,S4=132-1,%
,_2=1.,-1,%EL!F%,72%1=4,12:1.=,%6.>B,77:-7%J%

!

%K9%S:B,%K^V%E,3-%6?3-B,%739.23.1,FP%/3%4/3D,%B,%
2,S4=132-1,%B,%/U,3-%,9%6.16-/32.:9%ELlF%,9%C:962.:9%B,%/3%
2,S4=132-1,%,_2=1.,-1,%EL!F%,72%1=4,12:1.=,%6.>B,77:-7%J%

!
!
!

!

!
!
!
!
!
!
!
!

!

!

!

!
3.2!Accessoires du fournisseur local 

!
!

L?,1S.72396,%4:-1%/,%1=7,1I:.1%Bj=5-./.X13D,%
ELK(F%%

!

!
!

!

!
L?,1S.72396,% 4:-1% /3% 2,S4=132-1,% B,%
C/-_%B,%/3%0:9,%*%ELr*F%

!

!
!

!

L?,1S.72396,% 4:-1% /3% 2,S4=132-1,%
7:/3.1,%EL;7:/3.1,F%
%

!

!
!

!

!
!
!

4. AVANT INSTALLATION
! 89(+)!%:&+.)(%%()&*+%
Z77-1,0>I:-7%B,%6:9C.1S,1%/,%9:S%,2%/,%9-S=1:%B,%7=1.,%B,%/j-9.2=%J%

! ;(+,%&+<%
K9%13.7:9%B,%7,7%B.S,97.:97%1,/32.I,S,92%D139B,7%,2%B,%7:9%4:.B7%=/,I=P%/U-9.2=%9,%B:.2%`21,%S39.4-/=,%5-UT%/U3.B,%BU:-2./7%B,%/,I3D,%
=5-.4=7%B,%739D/,7;%A,7%739D/,7%4,-I,92%`21,%C._=,7%B397%/,7%S396?:97%41=I-7%7-1%/,%63B1,%B,%X37,P%74=6.3/,S,92%6:9b-7%T%6,2%
,CC,2;

$%!

\366:1B7%Bj.9723//32.:9%

O:S% s:1S,% t-392.2=%
%
H39-,/%Bj.9723//32.:9%%
B-%41:41.=23.1,%

!
%

(%

H39-,/%B-%
6:921h/,-1%6eX/=%

! %
(%

%
s.6?,%41:B-.2%

! %
(%

%
s./21,%,9%C:1S,%B,%u%

! %
(%

%
^:921h/,-1%6eX/=%

!

!

%
(%

^eX/,%,_2,97.:9%*)S%
! %

(%

K97,SX/,%B,%2-W3-2,1.,%
B,%1366:1B,S,92%B,%
7:12.,%BU,3-%

!

!
%

(%

%
K2.5-,22,%=9,1D=2.5-,%

!

!
!

%
(%

%
Z92.6?:6%

! %
%

#%

%
^342,-1%K^V%E$SF%

(

!
%

(%

%

:;(
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("!

!
!
!
!
!
!
!

!
!

H:B8/,% Z% l% %̂

(%4?37,%!"#"$&'% !v)% !#)% **)%

(%4?37,%()"(*&'% !m)% !!)% *@)%

(%4?37,%(!"(#&'% m))% !G)% *@m%

@%4?37,%()"(*&'% !m)% !!)% *@)%

@%4?37,%(!"(#&'% m))% !G)% *@m%

!

!"#"$%&'% E-9.2JSSF%
%

A3%4:7.2.:9%B-%X31W6,921,%4:-1%/,7%B.CC=1,92,7%-9.2=7%4,-I,92%`21,%:X7,1I=,%7-1%/j.S3D,%6.>B,77:-7%J%
!

()"(*%&'% E-9.2JSSF% (!"(#%&'% E-9.2JSSF%
%

5. INFORMATIONS IMPORTANTES CONCERNANT LE FLUIDE FRIGORIGÈNE
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%^,%41:B-.2%6:92.,92%-9%D30%C/-:1=P%5-U./%,72%.92,1B.2%B,%1,c,2,1%B397%/U3.1;%%

LW4,%B,%C/-.B,%C1.D:1.D89,%J%\@*%w%+3/,-1%B-%Q\[%J%#vm;%"%Q\[%x%Q:2,92.,/%B,%\=6?3-CC,S,92%[/:X3/%

H:B8/,%
+:/-S,%B,%C/-.B,%C1.D:1.D89,%6?31D=%,9%-7.9,%B397%/U-9.2=%

\=C1.D=1392"&D% L:99,7%^NE(=5-.I3/,92%

!&'%E(%Q?37,F% (;)@% );#Gm%

#&'%E(%Q?37,F% (;)@% );#Gm%

$&'%E(%Q?37,F% (;@)% );$v$%

()&'%E(%Q?37,F% (;m)% (;)(@%

(*&'%E(%Q?37,F% (;vm% (;($(%

(!&'%E(%Q?37,F% *;()% (;!(v%

(#&'%E(%Q?37,F% *;()% (;!(v%
()&'%E@%Q?37,F% (;m)% (;)(@%

(*&'%E@%Q?37,F% (;vm% (;!(v%

(!&'%E@%Q?37,F% *;()% (;!(v%

(#&'%E@%Q?37,F% *;()% (;!(v%

y()))SS%
A,%61:6?,2%,2%/,%X31W6,921,%
B,%/U-9.2=%B:.I,92%`21,%
3/.D9=7%B397%/3%B.1,62.:9%
I,12.63/,%4:-1%=I.2,1%-9,%
.96/.93.7:9%.96:11,62,%

s3.2,7%4377,1%/3%6:1B,%T%
213I,17%/,7%21:-7%B,%/,I3D,%
B,4-.7%/,7%6h2=7%B1:.2%,2%
D3-6?,%B397%/3%B:-.//,%,9%
X:.7%

+##$!#-"!%

• Q:-1%=I.2,1%/,7%X/,77-1,7P%9,%2:-6?,0%437%T%/U,921=,%BU3.1%9.%3-_%3./,22,7%,9%3/-S.9.-S%B,%/U-9.2=;%%

• OU-2./.7,0%437%/,7%4:.D9=,7%B397%/,7%D1.//,7%B-%I,92./32,-1%4:-1%=I.2,1%BU,9B:SS3D,1%/U-9.2=;%%

• AU-9.2=%,72%B=7=5-./.X1=,%I,17%/,%?3-2%z%iI.2,0%5-,%/U-9.2=%9,%2:SX,%,9%13.7:9%BU-9,%.96/.93.7:9%.96:11,62,%
4,9B392%/3%S39.4-/32.:9%
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)"!

{ ]/%W%3%-9%C/-.B,%C1.D:1.D89,%.9C/3SS3X/,%B397%/U-9.2=%,2%,//,%B:.2%`21,%.9723//=,%B397%-9%,9B1:.2%X.,9%I,92./=;%V.%/U-9.2=%
,72% .9723//=,%T%/U.92=1.,-1P%-9%B.74:7.2.C%B,%B=2,62.:9%B,%C/-.B,%C1.D:1.D89,%7-44/=S,923.1,%,2%-9%=5-.4,S,92%B,%
I,92./32.:9% B:.I,92% `21,% 3c:-2=7% 6:9C:1S=S,92% T% /3% 9:1S,% KO@v$;% Z77-1,0>I:-7% BU3B:42,1% B,7% S,7-1,7%
3B=5-32,7%4:-1%,S4`6?,1%/U-9.2=%BU`21,%-2./.7=,%6:SS,%3X1.%431%B,%4,2.27%39.S3-_;%%

{ A,7% 4,2.27% 39.S3-_% ,9% 6:92362% 3I,6% /,7% 4.86,7% =/,621.5-,7% 4,-I,92% 41:I:5-,1% -9% BW7C:962.:99,S,92P% B,% /3%
C-S=,%:-%-9%.96,9B.,;%+,-.//,0%.9721-.1,%/,%6/.,92%T%S3.92,9.1%/3%0:9,%3-2:-1%B,%/U-9.2=%41:41,;%

+,$'#-..$/$!#%

!
!
!

!

!
!
! 6. SITE D’INSTALLATION
!
!

!
=!
!
!
!
!
!
!

!

%
>% Y,7%,9B1:.27%X.,9%I,92./=7;%
>% Y,7%,9B1:.27%:g%/U-9.2=%9,%B=139D,%437%/,7%I:.7.97;%
>% Y,7%,9B1:.27%7d17%6343X/,7%B,%7-44:12,1%/,%4:.B7%,2%/,7%I.X132.:97%B,%/U-9.2=%,2%:g%/U-9.2=%4,-2%`21,%.9723//=,%B,%

S39.81,%431C3.2,S,92%?:1.0:923/,;%
>% Y,7%,9B1:.27%:g%./%9UW%3%3-6-9,%4:77.X./.2=%B,%C-.2,%B,%D30%.9C/3SS3X/,%:-%B,%41:B-.2;%
>% AU=5-.4,S,92%9U,72%437%B,72.9=%T%`21,%-2./.7=%B397%-9,%32S:74?81,%4:2,92.,//,S,92%,_4/:7.I,;%
>% Y,7%,9B1:.27%:g%/U,7436,%B,%7,1I.6,%4,-2%`21,%X.,9%377-1=;%
>% Y,7%,9B1:.27%:g%/,7%/:9D-,-17%B,%2-W3-2,1.,%,2%B,%6eX/3D,%B,%/U-9.2=%7:92%6:9C:1S,7%3-_%4/3D,7%3-2:1.7=,7;%
>% Y,7%,9B1:.27%:g%/,7%C-.2,7%BU,3-%B,%/U-9.2=%9,%4,-I,92%437%,9B:SS3D,1%/U,S4/36,S,92%E431%,_,S4/,P%,9%637%B,%

2-W3-%B,%B13.93D,%:X721-=F;%
>% Y,7%,9B1:.27%:g%/3%4/-.,%4,-2%`21,%=I.2=,%3-2392%5-,%4:77.X/,;%
>% OU.9723//,0%437%/U-9.2=%B397%B,7%,9B1:.27%7:-I,92%-2./.7=7%6:SS,%,7436,%B,%213I3./;%K9%637%B,%213I3-_%B,%

6:9721-62.:9%E431%,_,S4/,P%S,-/3D,P%,26;F%:g%X,3-6:-4%B,%4:-77.81,%,72%61==,P%/U-9.2=%B:.2%`21,%6:-I,12,;%
>% O,%4/36,0%3-6-9%:Xc,2%:-%=5-.4,S,92%7-1%/,%B,77-7%B,%/U-9.2=%E4/35-,%7-4=1.,-1,F;%
>% O,%S:92,0%437P%9,%I:-7%377,W,0%437%,2%9,%1,72,0%437%B,X:-2%7-1%/,%B,77-7%B,%/U-9.2=;%
>% Z77-1,0>I:-7%B,%41,9B1,%B,7%41=63-2.:97%7-CC.7392,7%,9%637%B,%C-.2,%B,%C/-.B,%C1.D:1.D89,%6:9C:1S=S,92%3-_%/:.7%,2%

1=D/,S,9232.:97%/:63/,7%4,12.9,92,7;%
>% OU.9723//,0%437%/U-9.2=%4187%B,%/3%S,1%:-%T%41:_.S.2=%B,%D30%6:11:7.C7;%
>% A:17%B,%/U.9723//32.:9%B,%/U-9.2=%B397%-9%,9B1:.2%,_4:7=%T%-9%I,92%C:12P%41`2,0%-9,%322,92.:9%4312.6-/.81,%3-_%=/=S,927%

7-.I3927;%
>% Y,7%I,927%C:127%B,%m%S"7%:-%4/-7%7:-CC/392%6:921,%/3%7:12.,%BU3.1%B,%/U-9.2=%41:I:5-,92%-9%6:-12>6.16-.2%E374.132.:9%B,%

/U3.1%B,%1,C:-/,S,92FP%6,%5-.%4,-2%3I:.1%/,7%6:97,5-,96,7%7-.I392,7J%
>% Y=2=1.:132.:9%B,%/3%63436.2=%:4=132.:99,//,;%
>% Z66=/=132.:9%C1=5-,92,%B,%/3%C:1S32.:9%B,%D.I1,%,9%S:B,%6?3-CC3D,;%
>% Q,12-1X32.:9%B,%/U:4=132.:9%B-,%T%/U3-DS,9232.:9%B,%/3%41,77.:9%=/,I=,;%
>% A:175-U-9%I,92%C:12%7:-CC/,%6:92.9-,//,S,92%7-1%/U3I392%B,%/U-9.2=P%/,%I,92./32,-1%4,-2%6:SS,96,1%T%2:-19,1%2187%

134.B,S,92%c-75-UT%6,%5-U./%7,%6377,;%Y397%B,7%6:9B.2.:97%9:1S3/,7P%1,4:12,0>I:-7%3-_%C.D-1,7%6.>B,77:-7%4:-1%
/U.9723//32.:9%B,%/j-9.2=J

• s1=5-,96,%B,7%I=1.C.632.:97%B,%C-.2,%B,%C/-.B,%C1.D:1.D89,%J%

%

> Q:-1%-9,%-9.2=%6:92,9392%B,7%D30%T%,CC,2%B,%7,11,%C/-:1=7%,9%5-392.2=7%=5-.I3/,92,7%T%m%2:99,7%B,%^N*%:-%4/-7P%
S3.7%S:.97%B,%m)%2:99,7%B,%^N*P%3-%S:.97%2:-7%/,7%(*%S:.7P%:-%,9%637%BU.9723//32.:9%BU-9%7W728S,%B,%B=2,62.:9%B,%
C-.2,P%3-%S:.97%2:-7%/,7%*!%S:.7;%

> Q:-1%-9,%-9.2=%6:92,9392%B,7%D30%T%,CC,2%B,%7,11,%C/-:1=7%,9%5-392.2=7%=5-.I3/,92,7%T%m)%2:99,7%B,%^N*%:-%4/-7P%
S3.7%S:.97%B,%m))%2:99,7%B,%^N*P%3-%S:.97%2:-7%/,7%7._%S:.7P%:-%,9%637%BU.9723//32.:9%BU-9%7W728S,%B,%B=2,62.:9%
B,%C-.2,P%3-%S:.97%2:-7%/,7%(*%S:.7;%

> Q:-1%-9,%-9.2=%6:92,9392%B,7%D30%T%,CC,2%B,%7,11,%C/-:1=7%,9%5-392.2=7%=5-.I3/,92,7%T%m))%2:99,7%B,%^N*%:-%4/-7P%
3-%S:.97%2:-7%/,7%21:.7%S:.7P%:-%,9%637%BU.9723//32.:9%BU-9%7W728S,%B,%B=2,62.:9%B,%C-.2,P%3-%S:.97%2:-7%/,7%7._%S:.7;%

> ^,22,%-9.2=%B,%6/.S32.732.:9%,72%-9%=5-.4,S,92%?,1S=2.5-,S,92%76,//=%6:92,9392%B,7%D30%T%,CC,2%B,%7,11,%C/-:1=7;%

> V,-/,7%/,7%4,17:99,7%6,12.C.=,7%7:92%3-2:1.7=,7%T%,CC,62-,1%/U.9723//32.:9P%/U,_4/:.232.:9%,2%/3%S3.92,9396,;%

+##$!#-"!%

{% V=/,62.:99,0%-9%7.2,%BU.9723//32.:9%:g%/,7%6:9B.2.:97%7-.I392,7%7:92%1,S4/.,7%,2%5-.%,72%6:9C:1S,%T%/U3441:X32.:9%
B,%I:21,%6/.,92%J%

{% %
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*+"!

K9%637%B,%I,92%C:12%,2%7.%/3%B.1,62.:9%B-%I,92%,72%41=I.7.X/,P%
6:97-/2,0% /,7% C.D-1,7% 6.>B,77:-7% 4:-1% /U.9723//32.:9% B,%
/U-9.2=%E9U.S4:12,%/35-,//,%,72%I3/3X/,F%J%

L:-19,0%/,%6h2=%B,%/3%7:12.,%BU3.1%I,17%/,%S-1%B-%Xe2.S,92P%
/3%6/h2-1,%:-%/U=6139;%

Z77-1,0>I:-7%5-U./%W%3%7-CC.73SS,92%BU,7436,%4:-1% 
,CC,62-,1%/U.9723//32.:9;%N1.,92,0%/,%6h2=%B,%/3%7:12.,%T%
39D/,%B1:.2%431%1344:12%T%/3%B.1,62.:9%B-%I,92.

>% Q1=431,0% -9% 6393/% B,% B13.93D,% BU,3-% 3-2:-1% B,% /3%
C:9B32.:9%4:-1%=I36-,1%/,7%,3-_%-7=,7%3-2:-1%B,%/U-9.2=;%
%%
>%V.%/U,3-%9,%7U=6:-/,%437%C36./,S,92%B,%/U-9.2=P%S:92,0%
/U-9.2=% 7-1% -9,% C:9B32.:9% B,% X/:67% B,% X=2:9P% ,26;% E/3%
?3-2,-1%B,%/3%C:9B32.:9%B,I13.2%`21,%BU,9I.1:9%())%SS%
E@PG@%4:-6,7F;%
%
>% V.% I:-7% .9723//,0% /U-9.2=% 7-1% -9,% 721-62-1,P% I,-.//,0%
.9723//,1%-9,%4/35-,%=2396?,%EBU,9I.1:9%())%SSF%7-1%/3%
C36,% .9C=1.,-1,% B,% /U-9.2=% 4:-1% ,S4`6?,1% /U,3-% B,%
4=9=21,1%431%/,%X37;%
%
>%A:17%B,%/U.9723//32.:9%B,%/U-9.2=%B397%-9%,9B1:.2%7:-I,92%
,_4:7=%T%/3%9,.D,P%I,.//,0%4312.6-/.81,S,92%T%7-1=/,I,1%
/3%C:9B32.:9%/,%4/-7%?3-2%4:77.X/,;n%

%
%
%
%
%
%

V.% I:-7% .9723//,0% /U-9.2=% 7-1% -9,%
721-62-1,% B,% Xe2.S,92P% I,-.//,0%
.9723//,1% -9% 4/32,3-% =2396?,%
EC:-19.2-1,%7-1%7.2,F%BU,9I.1:9%())%SS%
7:-7% /U-9.2=% 3C.9% BU=I.2,1% /,7% D:-22,7%
BU,3-% B,% B13.93D,;% E+:.1% /U.S3D,% T%
B1:.2,F;!

!

6.1  Sélection d’un emplacement 
dans les climats froids 
^:97-/2,0%/3%7,62.:9%|%H39.4-/32.:9%}%B397%/3%7,62.:9%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
|%ZI392%Aj.9723//32.:9%};%

!

>%Q:-1%=I.2,1%/U,_4:7.2.:9%3-%I,92P%.9723//,0%/U-9.2=%3I,6%
7:9%6h2=%BU374.132.:9%2:-19=%I,17%/,%S-1;%%

>%O,%c3S3.7%.9723//,1%/U-9.2=%B397%-9%,9B1:.2%:g%/,%6h2=%
BU374.132.:9%4:-113.2%`21,%B.1,62,S,92%,_4:7=%3-%I,92;!
>%Q:-1%=I.2,1%/U,_4:7.2.:9%3-%I,92P%.9723//,0%-9,%4/35-,%
B,%B=I.32.:9%B-%6h2=%B,%B=6?31D,%BU3.1%B,%/U-9.2=%

>%Y397%/,7%0:9,7%B,%C:12,7%6?-2,7%B,%9,.D,P%./%,72%2187%
.S4:12392%B,%7=/,62.:99,1%-9%7.2,%BU.9723//32.:9%:g% /3%
9,.D,%9U3CC,62,13%437%/U-9.2=;%V.%B,7%6?-2,7%B,%9,.D,%
/32=13/,7% 7:92% 4:77.X/,7P% 377-1,0>I:-7% 5-,% /,%
7,14,92.9%B,%/U=6?39D,-1%B,%6?3/,-1%9U,72%437%3CC,62=%
431% /3% 9,.D,% E7.% 9=6,773.1,P% 6:9721-.7,0% -9% 3-I,92%
/32=13/F;%

!

%
!"^:9721-.7,0%-9%3-I,92%B,%D139B,%23.//,%%

#"^:9721-.7,0%-9%7:6/,;%]9723//,0%/U-9.2=%7-CC.73SS,92%?3-2,%431%
1344:12%3-%7:/%4:-1%=I.2,1%5-U,//,%9,%7:.2%,97,I,/.,%7:-7%/3%9,.D,;;%

%

6.2 Sélection d'un emplacement 
dans les climats chauds 
^:SS,% /3% 2,S4=132-1,% ,_2=1.,-1,% ,72% S,7-1=,% I.3% /3%
2?,1S.72396,%B,% /U3.1%B,% /U-9.2=%,_2=1.,-1,P%377-1,0>I:-7%
BU.9723//,1%/U-9.2=%,_2=1.,-1,%T%/U:SX1,%:-%B,%6:9721-.1,%-9%
3-I,92% 4:-1% =I.2,1% /U,_4:7.2.:9% B.1,62,% 3-% 7:/,./P% 3C.9%
5-U,//,% 9,% 7:.2% 437% .9C/-,96=,% 431% /3% 6?3/,-1% B-% 7:/,./;%
V.9:9P%B,7%41:X/8S,7%B,%41:2,62.:9%B,%/U-9.2=%4:-113.,92%
7-1I,9.1;%

<9.2=% ZESSF%

!p(#&'% y@))%

5"

<9.2=% lESSF%

!p#&'% y()))%

$p(#&'% y(m))%
%

%
%

A:175-,%I:-7%-2./.7,0%/U-9.2=%B397%B,7%6/.S327%
C1:.B7P%377-1,0>I:-7%B,%7-.I1,%/,7%.9721-62.:97%
B=61.2,7%6.>B,77:-7.

!"#$%

"

"
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7 PRECAUTIONS D’INSTALLATION 

7.1  Dimensions 
!
!

! !
!

!"#"$&'%

!

!

%
(!"(#&'%

()&(*&'%
!

7.2  Exigence d’installation 
%

+=1.C.,0%/3%7:/.B.2=%,2%/,%9.I,3-%B-%7:/%BU.9723//32.:9%4:-1%5-,%/U-9.2=%9,%D=981,%3-6-9,%I.X132.:9%9.%X1-.2%4,9B392%7:9%
C:962.:99,S,92;%^:9C:1S=S,92%3-%B,77.9%B,%/3%C:9B32.:9%C.D-1392%7-1%/U.S3D,P%C._,0%7:/.B,S,92%/U-9.2=%T%/U3.B,%B,%X:-/:97%
BU39613D,;%EQ1=431,0%5-321,%,97,SX/,7%B,%X:-/:97%BU39613D,%~()P%BU=61:-7%,2%B,%1:9B,//,7P%B.74:9.X/,7%B397%/,%6:SS,16,;F%
+.77,0%/,7%X:-/:97%BU39613D,%c-75-UT%6,%5-,%/,-1%/:9D-,-1%7:.2%B,%*)%SS%7:-7%/3%7-1C36,%B,%/3%C:9B32.:9;!

!
!
!
!
!
!

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

!
1.-0/!+(!
2.%&324%&2!
.(3024%2!

!
5%'!/%'0)+!
%&!3%03&6+!

%
%
%

%
y$)%

!
!
!
!

!
""!

!
!
!
!
!

5%&/!/%'!+(!783%(!
49"##::!

;&(03<!::=!

!
#!

11
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!
!
!

7.3 Position du trou de drainage 

! !
"#$#%!&'!

!
!
!
!
!
!
!
!

!
()#(*!&'!

!
+,-.!
/,012034!

(!"(#%&'%

!
!

!
!
!

7.4!  Exigences d'espace pour l'entretien 

7.4.1! En cas d’installation empilée 

(F%Y397%/,%637%:g%B,7%:X7236/,7%7,%21:-I,92%B,I392%/,%6h2=%B,%7:12.,%%% *F%Y397%/,%637%:g%B,7%:X7236/,7%7,%21:-I,92%B,I392%/U,921=,%BU3.1;%

!
%

<9.2=% ZESSF%

!p(*&'% y()))%

(!p(#&'% y(m))%

+,-.!/,012034! +,-.!/,012034!

!$""%%!

!&""%%!

!

!$""%%!

!&""%%!

!'""%%!

!"#$%
]/%,72%9=6,773.1,%BU.9723//,1%-9%6eX/,%6?3-CC392%=/,621.5-,%7.%/U,3-%9,%4,-2%437%7U=6:-/,1%431%2,S47%C1:.BP%S`S,%7.%/,%
D139B%21:-%B,%B13.93D,%,72%:-I,12;%

12
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7.4.2 Dans le cas d'une installation à plusieurs rangées (pour une utilisation sur le toit, etc.) 
%

Y397%/,%637%B,%/U.9723//32.:9%B,%4/-7.,-17%-9.2=7%,9%6:99,_.:9%/32=13/,%431%139D=,;!
!
!
!
!
!
!
!
!
!
!
!
!

!
!"#$%!

!
!
!
!
!
!

!
<9.2=% ZESSF% l(ESSF% l*ESSF% ^ESSF%

!p(*&'% y*m))% y()))%
y@))% y#))%

(!p(#&'% y@)))% y(m))%

%!

&$!

'!

(!
&"!

13
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8. APPLICATIONS TYPIQUES
% A,7%,_,S4/,7%BU344/.632.:9%B:99=7%6.>B,77:-7%7:92%T%2.21,%.//-72132.C%7,-/,S,92.
!
8.1  Application 1 

!
!

!
!

6789" :;<=>"8?@AA9BCD@E9" 6789" :;<=>"8?@AA9BCD@E9"
/" :;<=>"FG<;H<F@D9" //" I>A9GJ7<G"8K9@L"HM@L89"87B9A=<NL9"

O5FFG7J<A<7;;9B9;="ALG"A<=9P"
0" Q;=9GR@H9"8?L=<D<A@=9LG" //S/" T$3"U"6M@LRR9&9@L"8K@FF7<;="F7LG"G>A9GJ7<G"8K9@L"

HM@L89"87B9A=<NL9"O5FFG7J<A<7;;9B9;="ALG"A<=9P"

1" VW/U"J@;;9A"1"J7<9A"O5D<B9;=@=<7;"ALG"A<=9P" //S0" X7C<;9"/,">HM@;E9LG"89"HM@D9LG"F7LG"F7BF9"Y"HM@D9LG"

'" I>A9GJ7<G"8?>NL<D<CG@E9"O5D<B9;=@=<7;"ALG"A<=9P" //S1" X7C<;9"0,">HM@;E9LG"89"HM@D9LG"F7LG">;9GE<9"A7D@<G9"
'S/" W@;;9"89"FLGE9"@L=7B@=<NL9"89"D?@<G" /0" Z<D=G9"O@HH9AA7<G9AP""
'S0" W@;;9"89"J<8@;E9" /1" 6D@F9="@;=<&G9=7LG"O5FFG7J<A<7;;9B9;="ALG"A<=9P"
'S1" $#/U" 6@F=9LG"89"=9BF>G@=LG9"ALF>G<9LG9"8L"

G>A9GJ7<G"8K>NL<D<CG@E9"O9;"7F=<7;,"G>A9GJ>P"
/'" W@;;9"8K@GG[="O5FFG7J<A<7;;9B9;="ALG"A<=9P"

\" 2]7"U"27BF9"89"H<GHLD@=<7;"9^=>G<9LG9"
O5FFG7J<A<7;;9B9;="ALG"A<=9P"

/\" W@;;9"89"G9BFD<AA@E9"O5FFG7J<A<7;;9B9;="ALG"A<=9P"

-" 2]A"U"27BF9"A7D@<G9"O5FFG7J<A<7;;9B9;="ALG"A<=9P" /-" W@;;9"89"8G@<;@E9"O5FFG7J<A<7;;9B9;="ALG"A<=9P"

-S/" $A7D@<G9"U"6@F=9LG"89"=9BF>G@=LG9"A7D@<G9"
O7F=<7;;9DP"

/_" $L`@L"8K9;=G>9"8K9@L"8L"G7C<;9="O5FFG7J<A<7;;9B9;="ALG"
A<=9P"

-S0" 2@;;9@L"A7D@<G9"O5FFG7J<A<7;;9B9;="ALG"A<=9P" /." I7C<;9="8K9@L"HM@L89"O5FFG7J<A<7;;9B9;="ALG"A<=9P"

_" 2]8"U"27BF9"89"=L`@L"8K9@L"HM@L89"A@;<=@<G9"
O5FFG7J<A<7;;9B9;="ALG"A<=9P"

/a" 67DD9H=9LG48<A=G<CL=9LG"O5FFG7J<A<7;;9B9;="ALG"A<=9P"

."
$T"U"6@F=9LG"89"=9BF>G@=LG9"8L"G>A9GJ7<G"8K9@L"
87B9A=<NL9"O5HH9AA7<G9P"

0(" W@;;9"89"8>G<J@=<7;"O5FFG7J<A<7;;9B9;="ALG"A<=9P"
Z3b"
/c;"

X7LHD9"89"HM@LRR@E9"@L"A7D"O5FFG7J<A<7;;9B9;="ALG"
A<=9P"a" $6"U"6@F=9LG"89"=9BF>G@=LG9"8L"8>C<="8K9@L"=7=@D"

O*F=<7;;9DP" 53V" V7LGH9"89"HM@D9LG"@L^<D<@<G9"O5FFG7J<A<7;;9B9;="ALG"
A<=9P"()% +37,%BU,_4397.:9%EZ441:I.7.:99,S,92%7-1%

7.2,F%

R;S! !

R;T!

TU!

SV!

S!

!
GWM!

XW<T! XW<S! XW<4!
TV!

TY!
U! Y! Z;T! T[!

T! Z;Y! \!
R!

TT!
Z!

]!
TY!

!
TZ!

Z;S! [! TT;S!

T\!

TS! TZ!TR!

TT;T!
TY!

(#% T]!TT;Y!
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!
!
!
%

>% ^?3-CC3D,%B,%/U,7436,%
A,%7.D93/%NO"NssP%/,%S:B,%B,%C:962.:99,S,92%,2%/,%1=D/3D,%B,%/3%2,S4=132-1,%7:92%B=C.9.7%7-1%/U.92,1C36,%-2./.732,-1;%Q�:%
6:92.9-,%B,%C:962.:99,1%2392%5-,%/U-9.2=%,72%362.I=,%4:-1%/,%6?3-CC3D,%B,%/U,7436,P%V+(%1,72,%B=7362.I=;%
%
>% ^?3-CC3D,%B,%/U,3-%B:S,72.5-,%

A,%7.D93/%NO"Nss%,2%/3%2,S4=132-1,%6.X/,%B-%1=7,1I:.1%BU,3-%EL'VF%7:92%B=C.9.7%7-1%/U.92,1C36,%-2./.732,-1;%Q�:%7U311`2,%B,%
C:962.:99,1%2392%5-,%/U-9.2=%,72%362.I=,%4:-1%/,%6?3-CC3D,%B,%/U,3-%B:S,72.5-,P%V+(%1,72,%362.I=;%
%
>% ^:921h/,%B,%/3%7:-16,%B,%6?3/,-1%3-_./.3.1,%EZRVF%

A3%C:962.:9%ZRV%,72%B=C.9.,%7-1%/,%6:921h/,-1%6eX/=%E+:.1%nS39-,/%B-%6:921h/,-1%6eX/=nF;%
%
A:175-,%/UZRV%,72%6:9C.D-1=,%4:-1%`21,%I3/.B,%-9.5-,S,92%,9%S:B,%B,%6?3-CC3D,P%/UZRV%4,-2%`21,%362.I=,%B,%B,-_%
S39.81,7%J%
3;%Z62.I,1%/UZRV%I.3%/3%C:962.:9%lZ^k<QRKZLK\%7-1%/U.92,1C36,%-2./.732,-1%w%
X;%AUZRV%7U362.I,13%3-2:S32.5-,S,92%7.%/3%2,S4=132-1,%.9.2.3/,%B,%/U,3-%,72%21:4%X377,%:-%7.%/3%2,S4=132-1,%6.X/,%B,%/U,3-% 
,72%21:4%=/,I=,%431%2,S47%C1:.B;%
Q�:%6:92.9-,%B,%C:962.:99,1%2392%5-,%/UZRV%,72%362.I=,P%V+(%1,72,%B=7362.I=;%
A:175-,%/UZRV%,72%6:9C.D-1=,%4:-1%`21,%I3/.B,%,9%S:B,%B,%6?3-CC3D,%,2%,9%S:B,%K^V;%K9%S:B,%B,%6?3-CC3D,P%/,%
6:921h/,%B,%/UZRV%,72%/,%S`S,%5-,%B397%/3%41,S.81,%4312.,;%K9%S:B,%K^VP%/UZRV%7U362.I,13%3-2:S32.5-,S,92%/:175-,%/3%
2,S4=132-1,%.9.2.3/,%B,%/U,3-%6?3-B,%B:S,72.5-,%EL'F%,72%21:4%X377,%:-%5-,%/3%2,S4=132-1,%6.X/,%B,%/U,3-%6?3-B,%
B:S,72.5-,%,72%21:4%=/,I=,%431%2,S47%C1:.B;%Q�:%7U311`2,%B,%C:962.:99,1P%V+(%1,72,%362.I=;%
^:921h/,%B-%6?3-CC,>,3-%3-_./.3.1,%E'LRF%
A3%C:962.:9%'LR%,72%B=C.9.,%7-1%/U.92,1C36,%-2./.732,-1;%E+:.1%nS39-,/%B-%6:921h/,-1%6eX/=nF.%
%
>% A:175-,%/,%'LR%,72%6:9C.D-1=%4:-1%`21,%I3/.B,P%/,%'LR%4,-2%`21,%362.I=%I.3%/3%C:962.:9%lZ^k<QRKZLK\%7-1%
/U.92,1C36,%-2./.732,-1%w%K9%S:B,%K^VP%/,%'LR%7U362.I,13%3-2:S32.5-,S,92%/:175-,%/3%2,S4=132-1,%.9.2.3/,%B,%/U,3-%6?3-B,%
B:S,72.5-,%EL'F%,72%21:4%X377,%:-%5-,%/3%2,S4=132-1,%6.X/,%B,%/U,3-%6?3-B,%B:S,72.5-,%,72%21:4%=/,I=,%431%2,S47%
C1:.B;%
^:921h/,%B,%/U=9,1D.,%7:/3.1,%
A,%S:B-/,%?WB13-/.5-,%1,6:993a2%/,%7.D93/%BU=9,1D.,%7:/3.1,%,9%C:962.:9%B,%L7:/3.1,%:-%,9%1,6,I392%/,%7.D93/%VA(VA*%B,% 
/U.92,1C36,%-2./.732,-1;%A3%S=2?:B,%B,%1,6:993.77396,%4,-2%`21,%B=C.9.,%I.3%VNAZ\%]OQ<L%7-1%/U.92,1C36,%-2./.732,-1;%
+,-.//,0%I:-7%1=C=1,1%T%/3%7,62.:9%nV.D93/%BU,921=,%7:/3.1,n%4:-1%/,%6eX/3D,;%
%
>% A:175-,%L7:/3.1,%,72%6:9C.D-1=%4:-1%`21,%I3/.B,P%/U=9,1D.,%7:/3.1,%7U362.I,%/:175-,%L7:/3.1,%,72%7-CC.73SS,92%

=/,I=,P%Q�7%6:SS,96,%T%C:962.:99,1%w%AU=9,1D.,%7:/3.1,%7U311`2,%/:175-,%L7:/3.1,%,72%X377,P%Q�7%7U311`2,%=D3/,S,92;%
A:175-,%/,%6:921h/,%VA(VA*%,72%6:9C.D-1=%4:-1%`21,%I3/.B,P%/U=9,1D.,%7:/3.1,%7U362.I,%34187%3I:.1%1,b-%/,%7.D93/%B-%&.2%
7:/3.1,%B,%/U.92,1C36,%-2./.732,-1P%Q�7%6:SS,96,%T%C:962.:99,1%w%V397%7.D93/%B-%&.2%7:/3.1,;%AU=9,1D.,%7:/3.1,%7U311`2,P%Q�7%
7U311`2,%=D3/,S,92;%

!
!
!

!
!
!

!

+,$'#-..$/$!#%
A3%2,S4=132-1,%/3%4/-7%=/,I=,%B,%/U,3-%B,%7:12.,%4,-2%322,.9B1,%v)Ä^P%I,-.//,0%C3.1,%322,92.:9%3-_%1.75-,7%B,%X1d/-1,7.%

!"#$%

566.,4789-.6!/4!:-2;4,!<-,,4<;4:42;!=0!90224!>!9-146!?@A(BC!D-.,!E=.6!/4!/F;01=6G!94.1==4789-.6!,FHF,4,!I!=0!64<;1-2!
JCKC$!LM-224N1-2!E-.,!/O0.;,46!<-:E-602;6LC!P!/46!;4:EF,0;.,46!0:Q102;46!4N;,R:4:42;!Q06646G!=O40.!<S0./4!
/-:46;1T.4!46;!4N<=.6194:42;!<S0.HHF4!E0,!=4!'+UG!<4!T.1!30,02;1;!T.4!=0!E-:E4!I!<S0=4.,!E4.;!R;,4!.;1=16F4!E-.,!=4!
<S0.HH034!/4!=O46E0<4!I!E=4124!<0E0<1;FC!
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8.2!Application 2 
L?,1S:7232%BUZHl]ZO^K%A,%6:921h/,%4:-1%/,%6?3-CC3D,%:-%/3%6/.S32.732.:9%B,%/U,7436,%B:.2%`21,%1=D/=%7-1%
/U.92,1C36,%-2./.732,-1;%]/%4,-2%`21,%1=D/=%B,%21:.7%S39.81,7%J%HNYK%\i[Ai"<OK%rNOK"YK<M%rNOKV;%A,%
S:9:X/:6%4,-2%`21,%6:99,62=%T%-9%2?,1S:7232%BU3SX.396,%?3-2,%2,97.:9%,2%-9%2?,1S:7232%BU3SX.396,%
X377,%2,97.:9;%+,-.//,0>I:-7%1=C=1,1%T%/3%7,62.:9%G;v;#"mF;%Q:-1%/,%2?,1S:7232%BU3SX.396,n%4:-1%/,%6eX/3D,%
EI:.1%();m;v%nLRK\HNVLZL%YUZHl]ZO^Kn%4:-1%/,%1=D/3D,F;%
!

8.2.1 Contrôle d’une zone 
!

! ! !
!
!
!
!

!
S!

!

!
!
!

!
^9/27-!

TZ!
!
!

TS! TZTR!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
T\!

(#%

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
>1?!

!
!
>1"!

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

!%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
!;(%
!

%
%
%
%
!;*%

!
!
V2;F,14.,!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

()%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
m%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
sRA(%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
(G%

!
!

%
%
%
%
sRA*%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
sRA9%

! ! ! !

WN;F,14.,!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

T!
!
!
!
!

!
! !

! !
! !

! !

! !

! !

! !

! !
! !

! !

! !

! !

! !

! !
! !

! !

! !

! !
! !

! !

! !

! !
! !

! !

! !

! !

! !
! !

!
^:B,% <9.2=%Bj377,SX/3D,% ^:B,% <9.2=%Bj377,SX/3D,%
(% <9.2=%41.96.43/,% (!% +399,%BU311`2%EZ/.S,9232.:9%7-1%/,%2,113.9F%
*% ]92,1C36,%Bj-2./.732,-1% (m% +399,%B,%1,S4/.773D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
!% \=7,1I:.1%BU=5-./.X13D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
(#% +399,%B,%B13.93D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
!;(% +399,%B,%4-1D,%3-2:S32.5-,%BU3.1% (G% ^://,62,-1"B.721.X-2,-1%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
!;*% +399,%B,%I.B39D,% \L%(% L?,1S:7232%BU3SX.396,%X377,%2,97.:9%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
m% Q�:%J%Q:S4,%B,%6.16-/32.:9%,_2=1.,-1,%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
\L$% L?,1S:7232%BU3SX.396,%?3-2,%2,97.:9%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
()% +37,%BU,_4397.:9%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
sRA%(;;;9% l:-6/,%B,%6?3-CC3D,%3-%7:/%EZ/.S,9232.:9%

7-1%/,%2,113.9F%
(*% s./21,%EZ66,77:.1,F% ! !

!
!
!

!
^?3-CC3D,%B,%/U,7436,%
^:921h/,%BU-9,%0:9,%J%/3%S.7,%,9%S316?,"311`2%B,%/U-9.2=%,72%6:921h/=,%431%/,%2?,1S:7232%BU3SX.396,P%/,%S:B,%B,%
6?3-CC3D,%:-%B,%1,C1:.B.77,S,92%,2%/3%2,S4=132-1,%B,%/U,3-%B,%7:12.,%7:92%1=D/=7%7-1%/U.92,1C36,%-2./.732,-1;%A,%7W728S,%
,72%362.I=%/:175-,%/U-9%B,7%nRAn%B,%2:-7%/,7%2?,1S:72327%7,%C,1S,;%A:175-,%2:-7%/,7%nRAn%7:92%:-I,127P%/,%7W728S,%
7U311`2,;%
%
s:962.:99,S,92%B,7%4:S4,7%B,%6.16-/32.:9%
A:175-,%/,%7W728S,%,72%362.I=P%6,%5-.%7.D9.C.,%5-,%/U-9%B,7%nRAn%B,%2:-7%/,7%2?,1S:72327%7,%C,1S,P%Q�:%6:SS,96,%T%
C:962.:99,1%w%/:175-,%/,%7W728S,%,72%B=7362.I=P%6U,72>T>B.1,%/:175-,%2:-7%/,7%nRAn%7:92%C,1S=7P%Q�:%7U311`2,%B,%
C:962.:99,1;
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*'"!

("*%

!
!
!

!
8.2.2!Contrôle de mode de configuration!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

^:B,% <9.2=%Bj377,SX/3D,% ^:B,% <9.2=%Bj377,SX/3D,%
(% <9.2=%41.96.43/,% (#% +399,%B,%I.B39D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
*% ]92,1C36,%-2./.732,-1% (G% ^://,62,-1"B.721.X-2,-1%
!% \=7,1I:.1%BU=5-./.X13D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
*)% +399,%B,%B=1.I32.:9%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
!;(% +399,%B,%4-1D,%3-2:S32.5-,%BU3.1% **% V+*J%+399,%@%I:.,7%EZ/.S,9232.:9%7-1%/,%

2,113.9F"
!;*% +399,%B,%I.B39D,% \L% L?,1S:7232%BU3SX.396,%X377,%2,97.:9%

m% Q�:%J%Q:S4,%B,%6.16-/32.:9%,_2=1.,-1,%
EZ/.S,9232.:9%7-1%/,%2,113.9F%

\L$% L?,1S:7232%BU3SX.396,%?3-2,%2,97.:9%

()% +37,%BU,_4397.:9%EZ/.S,9232.:9%7-1%/,%
2,113.9F%

sRA%
(Å9%

l:-6/,%B,%6?3-CC3D,%3-%7:/%EZ/.S,9232.:9%
7-1%/,%2,113.9F%

(*% s./21,%EZ66,77:.1,F% s^<%
(;;;9%

<9.2=%B,%X:X.9,%B,%I,92./32,-1%EZ/.S,9232.:9%
7-1%/,%2,113.9F%

(!% +399,%BU311`2%EZ/.S,9232.:9%7-1%/,%2,113.9F% ! !

(m% +399,%B,%1,S4/.773D,%EZ/.S,9232.:9%7-1%/,%
2,113.9F%

! !

!
!
!

!"#$%%#&'()'(*+',-#.'(
A,%S:B,%B,%6?3-CC3D,%:-%B,%1,C1:.B.77,S,92%,72%B=C.9.%I.3%/,%2?,1S:7232%B,%/3%4.86,P%,2%/3%2,S4=132-1,%B,%/U,3-%,72%1=D/=,%
7-1%/U.92,1C36,%-2./.732,-1;%
A:175-,%9U.S4:12,%5-,/%n^An%B,%2:-7%/,7%2?,1S:72327%7,%C,1S,P%/,%7W728S,%4377,%,9%S:B,%1,C1:.B.77,S,92;%
A:175-,%9U.S4:12,%5-,/%nRAn%B,%2:-7%/,7%2?,1S:72327%7,%C,1S,%,2%5-,%2:-7%/,7%n^An%7:92%:-I,127P%/,%7W728S,%4377,%,9%
S:B,%6?3-CC3D,;%
%
/01.23011'4'12()',(-04-',()'(.35.$*#2301(
A:175-,%/,%7W728S,%,72%,9%S:B,%1,C1:.B.77,S,92P%6,%5-.%7.D9.C.,%5-,%9U.S4:12,%5-,/%n^An%B,%2:-7%/,7%2?,1S:72327%7,%C,1S,P%
V+*%1,72,%3//-S=P%Q�:%6:SS,96,%T%C:962.:99,1;%
A:175-,%/,%7W728S,%,72%,9%S:B,%6?3-CC3D,P%6,%5-.%7.D9.C.,%5-U-9%:-%4/-7.,-17%nRAn%7,%C,1S,92%,2%5-,%2:-7%/,7%n^An%7:92%
:-I,127P%V+*%1,72,%=2,.92P%Q�:%6:SS,96,%T%C:962.:99,1

&!

V2;F,14.,!

S!

'$(! "@!
A#!

WN;F,14.,!
AA! BCD"! BCDA!

"@!
BCD(!

>1?!
!
!
>1"!

()%
BEF"! BEFA! BEF(!

!;(%
(% ! G!

!%

TZ!
T]!

!;*%
T\!

TS! TZ!TR! (#%
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*("!

!
!!!!8.2.3 Double zone de contrôle 

!

!
^:B,% <9.2=%Bj377,SX/3D,% ^:B,% <9.2=%Bj377,SX/3D,%
(% <9.2=%41.96.43/,% (G% ^://,62,-1"B.721.X-2,-1%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
*% ]92,1C36,%-2./.732,-1% *(% Q/35-,%B,%21397C,12%4:-1%2?,1S:7232%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
!% \=7,1I:.1%BU=5-./.X13D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
*@% V232.:9%B,%S=/39D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
!;(% +399,%B,%4-1D,%3-2:S32.5-,%BU3.1% *>C(! +399,%B,%S=/39D,%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
!;*% +399,%B,%I.B39D,% *@;*% Q�6%J%4:S4,%B,%6.16-/32.:9%B,%/3%0:9,%*%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
m% Q�:%J%Q:S4,%B,%6.16-/32.:9%B,%/3%0:9,%(%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
\L%("*% L?,1S:7232%B,%4.86,%X377,%2,97.:9%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
()% +37,%BU,_4397.:9%EZ/.S,9232.:9%7-1%/,%

2,113.9F%
\L$% L?,1S:7232%B,%4.86,%?3-2,%2,97.:9%

EZ/.S,9232.:9%7-1%/,%2,113.9F%
(*% s./21,%EZ66,77:.1,F% Lr*% ^342,-1%B,%2,S4=132-1,%B-%B=X.2%BU,3-%B,%

/3%0:9,%*%EZ/.S,9232.:9%7-1%/,%2,113.9F%

(!% +399,%BU311`2%EZ/.S,9232.:9%7-1%/,%2,113.9F% sRA%
(Å9%

l:-6/,%B,%6?3-CC3D,%3-%7:/%EZ/.S,9232.:9%
7-1%/,%2,113.9F%

(m% +399,%B,%1,S4/.773D,%EZ/.S,9232.:9%7-1%/,%
2,113.9F%

\ZY;%
(;;;9%

\3B.32,-1%EZ/.S,9232.:9%7-1%/,%2,113.9F%

(#% +399,%B,%B13.93D,%EZ/.S,9232.:9%7-1%/,%
2,113.9F%

! !

!
!
%
%
%
%

!

(!

"#$!

!
( !

!
(

! (

(

(
)! (

( ( ( !

!
(

&*+,-.!
! (

!

!
( ( (

!

!"#$%%#&'()'(*+',-#.'(
"
b@"d7;9"/"F9L="R7;H=<7;;9G"9;"B789"G9RG7<8<AA9B9;="7L"9;"B789"HM@LRR@E9,"=@;8<A"NL9"D@"d7;9"0";9"F9L="R7;H=<7;;9G"NLK9;"B789"HM@LRR@E9S"b7GA"89"
DK<;A=@DD@=<7;,"F7LG"=7LA"D9A"=M9GB7A=@=A"89"D@"d7;9"/,"A9LDA"D9A"C7G;9A"e3,"be"87<J9;="[=G9"H7;;9H=>9AS"27LG"=7LA"D9A"=M9GB7A=@=A"89"D@"d7;9"0,"A9LD9A"D9A"C7G;9A"
e6,"be"87<J9;="[=G9"H7;;9H=>9AS"
b@"B<A9"9;"B@GHM94@GG[="89"D@"d7;9"/"9A="H7;=GfD>9"F@G"D9A"=M9GB7A=@=A"89"F<gH9"89"D@"d7;9"/S"b7GANL9";K<BF7G=9"NL9D"e3be"89"=7LA"D9A"=M9GB7A=@=A"89"D@"d7;9"0"
A9"R9GB9,"D@"d7;9"/"AK@DDLB9S"b7GANL9"=7LA"D9A"e3be"A7;=">=9<;=A,"D@"d7;9"/"AK>=9<;=S"b@"=9BF>G@=LG9"H<CD9"9="D9"B789"89"R7;H=<7;;9B9;="A7;="G>ED>A"ALG"DK<;=9GR@H9"
L=<D<A@=9LGS"
#;"B789"HM@LRR@E9,"D@"B<A9"9;"B@GHM94@GG[="89"D@"d7;9"0"9A="H7;=GfD>9"F@G"D9A"=M9GB7A=@=A"89"F<gH9"89"D@"d7;9"0S"b7GANL9";K<BF7G=9"NL9D"e6be"89"=7LA"D9A"
=M9GB7A=@=A"89"D@"d7;9"0"A9"R9GB9,"D@"d7;9"0"AK@DDLB9S"b7GANL9"=7LA"D9A"e6be"A7;="7LJ9G=A,"D@"d7;9"0"AK>=9<;=S"b@"=9BF>G@=LG9"H<CD9"9A="G>ED>9"ALG"DK<;=9GR@H9"
L=<D<A@=9LG"h"D@"d7;9"0";9"F9L="R7;H=<7;;9G"NLK9;"B789"HM@LRR@E9S"b7GANL9"D9"B789"G9RG7<8<AA9B9;="9A="G>ED>"ALG"DK<;=9GR@H9"L=<D<A@=9LG,"D@"d7;9"0"G9A=9">=9<;=9S"
(
/01.23011'4'12()'(*#(-04-'()'(.35.$*#2301(
"
b7GANL9"D@"d7;9"0"9A="@DDLB>9,"2]7"A9"B9="9;"B@GHM9S"b7GANL9"D@"d7;9"/"9A=">=9<;=9,"2]7"AK@GG[=9S"
b7GANL9"D@"d7;9"0"9A="@DDLB>9,"VW1"F@AA9"89"D@"F7A<=<7;"*+"Y"D@"F7A<=<7;"*ZZ"9;"R7;H=<7;"8L"G>ED@E9"$d"0,"2]6"G9A=9"@DDLB>S"b7GANL9"D@"d7;9"0"9A=">=9<;=9,"
VW1"9A="Y"DK@GG[=,"2]6"AK@GG[=9">E@D9B9;=S"
b9A"C7LHD9A"89"HM@LRR@E9"@L"A7D";>H9AA<=9;="L;9"=9BF>G@=LG9"89"DK9@L"FDLA"C@AA9"9;"B789"HM@LRR@E9"F@G"G@FF7G="@L^"G@8<@=9LGA"7L"@L^"L;<=>A"89"J9;=<D7&
H7;J9H=9LGAS"27LG"@==9<;8G9"H9A"89L^"F7<;=A"89"H7;A<E;9,"L;9"A=@=<7;"89"B>D@;E9"9A="L=<D<A>9"F7LG"@8@F=9G"D@"=9BF>G@=LG9"89"DK9@L"9;"R7;H=<7;"89A"C9A7<;A"89A"
C7LHD9A"89"HM@LRR@E9"@L"A7DS"b9A"G@8<@=9LGA"A7;="8<G9H=9B9;="G@HH7G8>A"@L"H<GHL<="8K9@L"89"DKL;<=>,"9="D9A"C7LHD9A"89"HM@LRR@E9"@L"A7D"A7;="A<=L>9A"@FGgA"D@"
A=@=<7;"89"B>D@;E9S"b@"A=@=<7;"89"B>D@;E9"9A="H7;=GfD>9"F@G"DKL;<=>S"

GKJ_`HMMJ^JA`!

TQ! G--7'()B:97-!/(!$944($*('!$9''($*(1(4*!,(-!29'4(-!MKSaMKY!/.4-!,(!$94*'b,(7'!$L2,#F!:(7&,,()!:97-!'#8#'('!@!,.!-($*&94!U;];RaSQ!597'!,.!:.44(!@!Y!
:9&(-!MKTF!MKSF!MKY;!

SQ!!G--7'()B:97-!67(!,(!*%('19-*.*!(-*!$L2,#!.7>!29'4(-!$9''($*(-!(*!$948&37'()!$9''($*(1(4*!,(!`WJ_^cM`G`!"J!OHdeJ!/.4-!,(!$94*'b,(7'!$L2,#;!<(!
$L2,.3(!/7!*%('19-*.*!/(!5&?$(!/9&*!-7&:'(!,.!1#*%9/(!Gafae!*(,,(!67(!/#$'&*(!/.4-!,.!-($*&94!U;];R!ge944(>&94!597'!/0.7*'(-!$9159-.4*-!a\Q!597'!,(!
*%('19-*.*!/(!5&?$(.
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%
!"#"! Application 3 

8.3.1!Application en cascade 

!

!"#$"%&'(")*+,-./,&'&0'1+#1+)&!
"(-$'&5*&94!

1.1 D4&*#!5'&4$&5.,(! TT;Y! f92&4(!S!h!#$%.43(7'!/(!$%.,(7'!597'!i&*!$%.788(B(.7!-9,.&'(!

1.2!n D4&*#!-($94/.&'(! TS! X&,*'(!PG$$(--9&'(Q!

2 H4*('8.$(!/j7*&,&-.*(7'! TY! e,.5(*!.4*&B'(*97'!PG,&1(4*.*&94!-7'!-&*(Q!

3 MKT!h!:.44(!@!Y!:9&(-!PG,&1(4*.*&94!-7'!-&*(Q! TZ! K.44(!/0.''C*!PG,&1(4*.*&94!-7'!-&*(Q!

4 _#-(':9&'!/0#67&,&2'.3(!PG,&1(4*.*&94!-7'!-&*(Q! T]! `7I.7!/0(4*'#(!/0(.7!/7!'92&4(*!PG,&1(4*.*&94!-7'!-&*(Q!

4.1 K.44(!/(!57'3(!.7*91.*&67(! T[! _92&4(*!/0(.7!$%.7/(!PG,&1(4*.*&94!-7'!-&*(Q!

4.2 K.44(!/(!:&/.43(! TU! e9,,($*(7'a"&-*'&27*(7'!PG,&1(4*.*&94!-7'!-&*(Q!

4.3 `JT!h!e.5*(7'!/(!*(15#'.*7'(!-75#'&(7'!/7!'#-(':9&'!/0#67&,&2'.3(!597'!74(!
.55,&$.*&94!(4!$.-$./(!

SV! K.44(!/(!/#'&:.*&94!PG,&1(4*.*&94!-7'!-&*(Q!

4.4 `JS!h!e.5*(7'!/(!*(15#'.*7'(!&48#'&(7'!/7!'#-(':9&'!/0#67&,&2'.3(!
P'#-(':#Q!

SY! M*.*&94!/(!1#,.43(!PG,&1(4*.*&94!-7'!-&*(Q!

4.5 K.44(!/(!'(15,&--.3(! SY;T! MKY!h!K.44(!/(!1#,.43(!PG,&1(4*.*&94!-7'!-&*(Q!

5 Okc!h!O915(!/(!$&'$7,.*&94!(>*#'&(7'(!PG,&1(4*.*&94!-7'!-&*(Q! SY;S! Oke!h!O915(!/(!$&'$7,.*&94!/(!,.!l94(!f!PG,&1(4*.*&94!-7'!-&*(Q!

6 OkM!h!O915(!-9,.&'(!PG,&1(4*.*&94!-7'!-&*(Q! SZ! K.44(!/(!57'3(!.7*91.*&67(!PG,&1(4*.*&94!-7'!-&*(Q!

6.1 `-9,.'!h!e.5*(7'!/(!*(15#'.*7'(!-9,.&'(!Pc5*&944(,Q! S\! ^.491?*'(!@!(.7!PG,&1(4*.*&94!-7'!-&*(Q!

6.2 $9,,($*(7'!-9,.&'(!PG,&1(4*.*&94!-7'!-&*(Q! `lS! e.5*(7'!/(!*(15#'.*7'(!/7!/#2&*!/0(.7!/(!,.!l94(!f!Pc5*&944(,Q!

7 Ok"!h!O915(!/(!$.4.,&-.*&94!/0JeM!PG,&1(4*.*&94!-7'!-&*(Q! _G"T;;4! _./&.*(7'!PG,&1(4*.*&94!-7'!-&*(Q!

8 `m!h!e.5*(7'!/(!*(15#'.*7'(!/7!'#-(':9&'!/0(.7!/91(-*&67(!
PG$$(--9&'(Q!

XW<!T!!4! f97$,(!/(!$%.788.3(!.7!-9,!PG,&1(4*.*&94!-7'!-&*(!

9 K.-(!/0(>5.4-&94!PG,&1(4*.*&94!-7'!-&*(Q! n! e94*.$*(7'!PG,&1(4*.*&94!-7'!-&*(Q!

10 `e!h!e.5*(7'!/(!*(15#'.*7'(!*9*.,(!/(!,0(.7!P95*&944(,Q! lcAJ!T! <(!19/(!/(!'(8'9&/&--(1(4*!97!/(!$%.788.3(!/(!,j(-5.$(!

11 _#-(':9&'!/0(.7!/91(-*&67(!PG,&1(4*.*&94!-7'!-&*(Q! lcAJ!S! <(!19/(!/(!$%.788.3(!/(!,0(-5.$(!

11.1 m`W!h!e%.788(B(.7!/7!'#-(':9&'!/0(.7!/91(-*&67(! GWM! M97'$(!/(!$%.788.3(!.7>&,&.&'(!PG,&1(4*.*&94!-7'!-&*(Q!

11.2 f92&4(!T!h!#$%.43(7'!/(!$%.,(7'!597'!5915(!@!$%.,(7'! ! !

8.3.1.1 Système Hydraulique

H(3860+&6!

I,3860+&6!

!"#$%

(F A3%r:9,%*%9,%4,-2%C:962.:99,1%5-U,9%S:B,%6?3-CC3D,;%A:175-,%/,%S:B,%B,%1,C1:.B.77,S,92%,72%7=/,62.:99=%7-1%/U.92,1C36,%
-2./.732,-1%,2%5-,%/3%r:9,%(%,72%=2,.92,P%S`S,%7.%/,%n^An%B397%/3%r:9,%*%7,%C,1S,P%/,%7W728S,%1,72,%,9%S:B,%nNssn;%A:17%B,%
/U.9723//32.:9P%./%,72%.S4=132.C%B,%7U377-1,1%5-,%/,%6eX/3D,%B,7%2?,1S:72327%4:-1%/3%r:9,%(%,2%/3%r:9,%*%7:.2%6:11,62;%

*F A3%I399,%B,%B13.93D,%E*F%B:.2%`21,%.9723//=,%T%/3%4:7.2.:9%/3%4/-7%X377,%B-%7W728S,%B,%2-W3-2,1.,;%
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!+"!

#$%&%'()%!*%!+%,-!./$0!1))/+-,%,!)$2(()132-14*5!6%/1))%7!34*81,'%,!)2!'9-:4;%!%&23-%!;$1*+-2))2-14*!
34*84,'9'%*-!2/!'2*/%)!;$1*+-2))2-14*<!

=/!'2&1'/'5!>!/*1-9+!(%/6%*-!?-,%!34*-,@)9%+!%*!A,4/(%<!

#%!+B+-"'%!;%!34*-,@)%!;%!A,4/(%!(%/-!34*-,@)%,!%-!28813:%,!)%!84*3-14**%'%*-!;%!)$%*+%'C)%!;/!
+B+-"'%!/*1./%'%*-!%*!34**%3-2*-!)%!'2D-,%!2/!34*-,@)%/,!81)21,%<!

E1!)2!84*3-14*!F2/!G:2/;%!E2*1-21,%!HFGEI!%+-!*93%++21,%5!)%!C2))4*!;$%2/!3:2/;%!*%!(%/-!?-,%!
34**%3-9!./$2/!31,3/1-!;$%2/!;/!'2D-,%!612!/*%!62**%!J!641%+!%-!;41-!?-,%!34*-,@)9!(2,!)$/*1-9!'2D-,%<!

E1!)%!EB+-"'%!;%!G:2/882A%!;$=((41*-!H=KEI!%+-!*93%++21,%5!1)!*%!(%/-!?-,%!34**%3-9!./$2/!31,3/1-!
;$%2/!'2D-,%!%-!;41-!?-,%!34*-,@)9!(2,!)$/*1-9!'2D-,%<!

#%!32(-%/,!;%!-%'(9,2-/,%!LFM!;41-!?-,%!1*+-2))9!;2*+!)%!+B+-"'%!%*!(2,2))")%!H+1*4*5!)$/*1-9!*%!(%/-!
(2+!;9'2,,%,I<!

E1!)%!,9+%,641,!;$9./1)1C,2A%!%+-!-,4(!A,2*;5!LFN!;41-!?-,%!2O4/-9!(4/,!2'9)14,%,!)2!(,931+14*!;%!
34*-,@)%<!LFN!%+-!1*+-2))9!;2*+!)2!(2,-1%!1*89,1%/,%!;/!,9+%,641,!;$9./1)1C,2A%5!23-/%))%'%*-5!)2!
84*3-14*!;%!LFN!%+-!,9+%,69%<!

#%+!,2334,;+!;$%*-,9%!%-!;%!+4,-1%!;$%2/!;%!3:2./%!/*1-9!;/!+B+-"'%!%*!(2,2))")%!;416%*-!?-,%!
34**%3-9+!26%3!;%+!,2334,;+!+4/()%+5!%-!;%+!3)2(%-+!2*-1P,%-4/,!;416%*-!?-,%!1*+-2))9+!+/,!)%!-/B2/!
;%!+4,-1%!;$%2/<!

!"#$%!
!
! !
!
!
!
!
! !
!
! !
!
!
!
!
!
!
!
!
!
!

%

!
!"#$%%#&'(6(
L:-2,7% /,7%-9.2=7%B,% I,92./32.:9%4,-I,92% C:962.:99,1%,9%S:B,%B,%6?3-CC3D,%B,% /U,7436,;% A,%S:B,%B,% C:962.:99,S,92%,2% /3%
2,S4=132-1,%B,%6:97.D9,%7:92%1=D/=7%7-1%/U.92,1C36,%-2./.732,-1%E*F;%K9%13.7:9%B,7%I31.32.:97%B,%/3%2,S4=132-1,%,_2=1.,-1,%,2%B,%/3%6?
31D,%.92=1.,-1,%1,5-.7,P%4/-7.,-17%-9.2=7%,_2=1.,-1,7%4,-I,92%C:962.:99,1%T%B,7%S:S,927%B.CC=1,927;%
K9%S:B,%B,%1,C1:.B.77,S,92%3I,6%-9%7W728S,%B,%6/.S32.732.:9%T%I,92./:>6:9I,62,-17%Es^<FP%V+@%E*@;(F%,2%Q�^%E*@;*F%1,72,92%
=2,.927P%Q�N%EmF%1,72,%3//-S=;%
K9%S:B,%B,%6?3-CC3D,P%/:175-,%/,7%rNOK%(%,2%rNOK%*%C:962.:99,92P%Q�^%E*@;*F%,2%Q�N%EmF%1,72,92%=2,.927P%V+@%E*@;(F%X376-/,
% ,921,%S316?,%,2%311`2%,9%C:962.:9%B,%/3%Lr*%B=C.9.,;%
K9%S:B,%B,%6?3-CC3D,P%/:175-,%7,-/,%/3%rNOK%(%C:962.:99,P%Q�N%EmF%1,72,%3//-S=P%V+@%E*@;(F%,2%Q�^%E*@;*F%1,72,92%=2,.927;%K9%
S:B,%B,%6?3-CC3D,P%/:175-,%7,-/,%/3%rNOK%*%C:962.:99,P%Q�N%EmF%1,72,%=2,.92P%V+@%E*@;(F%,2%Q�^%E*@;*F%1,72,92%3//-S=7P%
X376-/392%,921,%S316?,%,2%311`2%,9%C:962.:9%B,%/3%Lr*%B=C.9.,;%
%
!"#$%%#&'()'(*+'#$()04',237$'(6(
V,-/,%/U-9.2=%principale%E(;(F%4,-2%C:962.:99,1%,9%S:B,%6?3-CC,>,3-%B:S,72.5-,%EYR'F;%A3%2,S4=132-1,%7:-?3.2=,%B,%/U,3-%6?a-B,
% ,72%1=D/=,%7-1%/U.92,1C36,%-2./.732,-1%E*F;%K9%S:B,%YR'P%V+(%E@F%1,72,%3//-S=;%A:175-,%/U-9.2=%principale%C:962.:99,%,9%S:B,%
YR'P /,7%-9.2=7%secondaires%4,-I,92%C:962.:99,1%,9%S:B,%B,%1,C1:.B.77,S,92"6?3-CC3D,%B,%/U,7436,;%

89:(.0125;*'(6(
A,%7W728S,%B,%6?3-CC3D,%3-_./.3.1,%EZRVF%,72%-9.5-,S,92%6:921h/=%431%/U-9.2=%principale;%A:175-,%/U-9.2=%principale%C:962.:99,%,9%
S:B,%YR'P%/,%7W728S,%ZRV%9,%4,-2%`21,%-2./.7=%5-,%4:-1%41:B-.1,%B,%/U,3-%6?3-B,%B:S,72.5-,%w%/:175-,%/U-9.2=%principale%
C:962.:99,%,9%S:B,%6?3-CC3D,P%/,%7W728S,%ZRV%9,%4,-2%`21,%-2./.7=%5-,%4:-1%/,%6?3-CC3D,;%
%
!0125;*'()$(."#$%%'<'#$(2"'540)=1#437$'(>?@9A(6(
A,%'LR%,72%-9.5-,S,92%6:921h/=%431%/U-9.2=%principale.
%
!0125;*'()'(*BC1'5&3'(,0*#35'(6(
A,%&.2%B,%6?3-CC,>,3-%7:/3.1,%,72%-9.5-,S,92!"#$%&ôlé par l'unité 
principale/
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8.3.2! Câblage 
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!"#$"%$&%'"()*)("%#)*+*%
&,"-%#)"%(*.*.+&)-"%'"%
/01%234.%*)+*5(*"%")+("%
6789"+:"")%
CN4 

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

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

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

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

'
!"#

'
'
'
'
'
'
'
'
'
'
'

'
X7<=<9G"89"8<A=G<CL=<7;" X7<=<9G"89"8<A=G<CL=<7;" X7<=<9G"89"8<A=G<CL=<7;" X7<=<9G"89"8<A=G<CL=<7;"

!
"#$%&'!()!#*+,'-)!(.!/0/12&)!)3!#'/#'()!45.6!,)/!&5(2,)/!1674$'/%/!()!89!:!8;!<=>"

!

!
-$#.#)%/'+,'0i*.%'*.#,(>'12%0'3#)%'Y'.1'$%&&%'

!

!

!"#$
!"%$

!"&$
!"'$

!

456789':;'
!
!

!

!

!

!

!
!

!

!

!!"
#$%&'"

!

! !("
#$%&'"

! !)"
#$%&'"

! !

5.#3%,$1$#",'
>.%0$&#<+%'
=,$%&&+>$%+&'
31,+%.'(+'
(#)?",0$%+&!

! ! ! !

!

!
!

*!+"

!"#$
!"%$

!"&$
!"'$

$

456789':;'
!"#$
!"%$
!"&$
!"'$

!("
#$%&'"

!

!

!"#$
!"%$
!"&$

!"'$

!)"
#$%&'"
!

!

!"#$
!"%$
!"&$
!"'$

!

!!"
#$%&'"

!

!

5.#3%,$1$#",'
>.%0$&#<+%'
=,$%&&+>$%+&'
31,+%.'(+'
(#)?",0$%+&!

! ! ! !

V6?=S3%B,%6eX/3D,%B-%7W728S,%,9%63763B,%4:-1%/,7%S:B8/,7%S:9:4?37=7%B,%!%T%(#%&';%

F&"9"#)G(B'(@HI9)(I9"'>D(5C)@(8"#)(A(95(&)**)J(
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8.3.3! Alimentation électrique 
!

!
!
!
!
!

><Q! F&1A%*3%!;%!64)/'%!;/!,9+%,641,!;$9./1)1C,2A%!
!

!

!
9. VUE D’ENSEMBLE DE L’UNITE

9.1  Démontage de l’unité 

Q:12,%(%4:-1%366=B,1%3-%6:S41,77,-1P%3-_%
6:S4:73927%=/,621.5-,7%,2%3-%
6:S4312.S,92%?WB13-/.5-,7;%%

!
!

!

!"#"$%&'% ()"(*%&'% (!"(#%&'%

!
!
!

!

+,$'#-..$/$!#%

i2,.D9,0%2:-2,%/U3/.S,9232.:9%=/,621.5-,P%6U,72>T>B.1,%/U3/.S,9232.:9%B,%/U-9.2=P%/,%6?3-CC3D,%B,%7,6:-17%,2%
/U3/.S,9232.:9%B-%X3//:9%BU,3-%6?3-B,%B:S,72.5-,%E/,%637%=6?=392FP%3I392%B,%1,2.1,1%/3%4:12,%(;%

A,7%4.86,7%T%/U.92=1.,-1%B,%/U-9.2=%4,-I,92%`21,%6?3-B,7;%

!"#$%&'('#)&*
C"%+',#-.%*
/#01)&+'%.,*
2&'%,,.3'%.,*$(&.%"4*

5)#'#%,*6%*6#0',#7.'#)&*C"%+',#-.%*

(*p(#%&'%
!p()%&'%

(%
(% (%
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@A!!

9.2 Composants principaux 
      9.2.1 Module hydraulique 

!
!
!
!

!
!
!
!
!
!

!"

!
!
!
!
!
"

"

"
()p(*%&'%3I,6%6?3-CC3D,%B,%7,6:-17%E7239B31BF% (!p(#%&'%3I,6%6?3-CC3D,%B,%7,6:-17E7239B31BF%

!

%
()p(*%&'%E@>Q?37,F%3I,6%6?3-CC3D,%B,%7,6:-17%E7239B31BF% (!p(#%&'%E@>Q?37,F%3I,6%6?3-CC3D,%B,%7,6:-17%E7239B31BF%

!
! !

!p#%&'%7397%6?3-CC3D,%B,%
7,6:-17%

%

%

%

%

!p#%&'%3I,6%6?3-CC3D,%B,%7,6:-17%
E,9%:42.:9F%

%

%

%

%
!

%!
!

!

&!
!

'! !

%

%

% %

%
%
%
%

%
%

%
%
%

%

%

%
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@B!!

^:B,% <9.2=%Bj377,SX/3D,% K_4/.632.:97%

(% +3/I,%B,%4-1D,%BU3.1%
3-2:S32.5-,%

AU3.1%1,72392%B397%/,%6.16-.2%BU,3-%7,13%3-2:S32.5-,S,92%
=I36-=%B-%6.16-.2%BU,3-;%

%
%

*%

%
%

^?3-CC3D,%B,%7,6:-17%E,9%
:42.:9F%

s:-19.2%-9,%63436.2=%B,%6?3-CC3D,%7-44/=S,923.1,%/:175-,%/3%
63436.2=%B,%6?3-CC3D,%B,%/3%4:S4,%T%6?3/,-1%,72%.97-CC.7392,%
,9%13.7:9%B,%2,S4=132-1,7%,_2=1.,-1,7%2187%X377,7;%Q1:28D,%
=D3/,S,92%/,7%2-W3-_%BU,3-%,_2=1.,-17%6:921,%/,%D,/;%

@% +37,%BU,_4397.:9% i5-./.X1,%/3%41,77.:9%B-%7W728S,%BU,3-%

!% L-W3-%B,%D30%1=C1.D=1392% "%

%
m%

%
^342,-1%B,%2,S4=132-1,%

L1:.7%6342,-17%B,%2,S4=132-1,%B=2,1S.9,92%/3%2,S4=132-1,%B,%/U,3-%
,2%B-%1=C1.D=1392%T%B.I,17%4:.927%B-%6.16-.2%BU,3-;%

#% L-W3-%B,%/.5-.B,%1=C1.D=1392% "%

v% ]92,11-42,-1%B,%B=X.2% Y=2,62,%/,%B=X.2%BU,3-%4:-1%41:2=D,1%/,%6:S41,77,-1%,2%/3%
4:S4,%T%,3-%,9%637%B,%B=X.2%BU,3-%.97-CC.7392;%

$% Q:S4,% s3.2%6.16-/,1%/U,3-%B397%/,%6.16-.2%BU,3-;%
G% i6?39D,-1%B,%6?3/,-1%T%4/35-,7% L1397C81,%/3%6?3/,-1%B-%1=C1.D=1392%I,17%/U,3-;%
()% L-W3-%B,%7:12.,%BU,3-% "%

((% V:-434,%B,%B=6?31D,%B,%
41,77.:9%

Q1=I.,92%-9,%41,77.:9%BU,3-%,_6,77.I,%,9%7U:-I1392%T%@%
X317%,2%,9%=I36-392%B,%/U,3-%B-%6.16-.2%BU,3-;%

(*% L-W3-%BU,921=,%BU,3-% "%

!
!
!

9.3 Boitier de commande électronique 
!
!

O:2,%J%AU.S3D,%,72%-9.5-,S,92%T%2.21,%B,%1=C=1,96,P%I,-.//,0%I:-7%1=C=1,1%3-%41:B-.2%1=,/;!
%C.63+!)+!2062&03!0:-60:8!;JC$=!
-%&6!'+!/K/3L:+!)+!2%::.()+!+3!
)+!68M60N86.(3!;JC$!O=!

%
%

$%&'()&"*+,-(.)'/,/(%'"=-)0/&(12)"3&('0(3,-"
"

$%&'()&",24(-(,(&)"
"

"
$%&'()&"*)"0%..2/,/)2&"T"*(5/,'0)"

"

X.$(!.:.4*! H:B-/,%?WB13-/.5-,%

%
!>#&'E(>4?37,F%

!
!

C.63+!)+!2062&03!0:-60:8!;JC$=!)&!
/K/3L:+!)P+(36.Q(+:+(3!+3!)&!
/K/3L:+!M60N%60NL(+!;JC$!O=%

%
$%&'()&"
*j,-(.)'/,/(%'"
=-)0/&(12)"3&('0(3,-"

$%&'()&",24(-(,(&)"

"
"""" $%&'()&"*)"0%..2/,/)2&"

T"*(5/,'0)"
"

"
Z@H9"@J@;=" X-/.=4!SY/,0.=1T.4!

$>()>(*&'E(>4?37,F%
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@C!!

!"#$%&'%&()#(*)$&)+,#)+#&-.!/0&'1%2$#"E2%+%2$&-.!/&30&

& !"#$%&'%&()#(*)$&)+,#)+#&-.!/0&'*&##4#)5##"2$&-.!/&/0"
"
"
" #$%&'(%")*+,'-(&.+.'$&"F,(/.%'01("2%'&/'2+,"

"
"
"

" """""""""""""#$%&'(%")("/$--1.+.(1%"I")'3.+&/("
"
" "

"
#$%&'(%"415','+'%("

"

@10%'121,$'"
(!>(#&'E(>4?37,F%

6$)1,("78)%+1,'01(

"
"
"

"
9+%.(")("/'%/1'."'-2%'-F":;9#<")1"383.Z-(")*(&.%+[&(-(&."(.")1"383.Z-(")("%F=%'>F%+&.":;9#"4<"

"
" 9+%.(")("/$--+&)(")1"?(&.',+.(1%"99":;9#"#<"

"
"

""""""""""""""""""""#$%&'(%"
)*+,'-(&.+.'$&"2%'&/'2+,"

;%$.(/.(1%")(".(-2F%+.1%("
-+&1(,"

"
@(%-'&+,")("/$--1.+.'$&"I")'3.+&/("
9$&.+/.(1%"A,(/.%$-+>&A.'01("
:B#CDEFG<"

!

@10%'121,$'
"
"

()>(*&'E@>4?37,F%
#$%&("+15','+'%("

-$)1,("78)%+1,'01(
"

"
"
"
"
"
"
"

"
9+%.(")("/'%/1'."'-2%'-F")1"383.Z-(")("/$--+&)("(.")("%F=%'>F%+.'$&"
:9+%.(")("/'%/1'."'-2%'-F"4<"

"9+%.(")("/$--+&)(")1"?(&.',+.(1%"99"
:9+%.(")("/'%/1'."'-2%'-F"#<"

"

"
#$%&("
)\+,'-(&.+.'$&"
2%'&/'2+,("

"
" #$%&(")("/$--1.+.'$&"I"

)'3.+&/("
#

'
'
'
'

@&",$')#(%'

"
"
"
"
"
"

"
(!>(#&'E@>4?37,F%

9$&.+/.(1%"A,(/.%$-+>&A.'01(":B#CD"E"FG<"

"

"

"

"

"

.#6$%($%*#&'%&$%+,7#"$*#%&+"2*%8&

%
#$%&("+15','+'%(")1"-$)1,("78)%+1,'01(%
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!"!/5J"2?"G9QG7"F7"6:;6=A?C:9>!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!L!"

!"!/5L"$DTA?T78"8=;"8:C7!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!L!"

!!"%--'*"%)"K%$*M*&')*+,"M*,'2!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LO"

!"!!5!"KD;:<:6?C:9>8"<:>?A78"!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LO"

!0"%,)$%)*%,"%)"-%$K*&%!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LO"

!4".[#',,'1%!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LP"

!"!45!".:;76C:@78"TD>D;?A78!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LP"

!"!450"-XQGC\Q78"TD>D;?=S!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3/"

!"!454"#?;?QIC;78"F7"<9>6C:9>>7Q7>C!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3!"

!"!45J"&9F78"FB7;;7=;!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!30"

!J"-#%&*M*&')*+,-")%&],*^(%-!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!33"

!"!J5!"1D>D;?A:CD8!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!33"

!"!J50"-GD6:<:6?C:9>8"DA76C;:V=78!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!33"

!"!J54"1D>D;?A:CD8"_4`#R?878a!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3P"

!"!J5J"-GD6:<:6?C:9>8"DA76C;:V=78"_4`#R?878a!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3P"

!L"*,M+$N')*+,"-($"2B%,)$%)*%,!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!E/"
!

@D!!

%&" %'"%%" %(" %)" " %*" " %+"(,"%- %." (."(-" " "

!!
!! ! !

! !! !!
!! !

!
!

!
! !

! ! !

! ! ! !! !

! ! ! !
!

!
! ! !

! !

! !
!

!
!

!

! !
!

!
"
#
$
%&
#
#
!
"
#
$
%&
#!
"
#$
%&
#
#
!
"
#

$
%&
#

'#
(#
)#
*#
#
'#
(#)
#*#
'#
(#
)#
*#

#
#

'#
(#
)#
*#

E$4'&2&'()&*+.!,-!FGH!
N9FIA7c,=QD;9" !"d#$"%& Oedc!/ed" !0ed" !Jedc!3ed" !/c!0c!Jedc!3ed"_4`#R?87a"
N9F=A7"F="8X8CIQ7"F7"
;D<;:TD;?C:9>"

"
!"

"
!"

"
!"

!"
!"

'()*+,&)-./0,12.(/"
!"

&?;C7"F7"69QQ?>F7"F="
@7>C:A?C7=;"&&"

!"

&?;C7"F7"6:;6=:C":QG;:QD"F="
Q9F=A7"RXF;?=A:V=7"

!" !" !" !" !"

)9C?A" 0" 0" 0" 0" 4"

IJAJK!Carte de contrôle principale du module hydraulique!
%
%
%
%

%
(" (*"

(&"

%" (%"
(("

'"
&" ()"

*"

,"

('"

"
+" -" ."

"

=,-13)%+! F-1./%--%! R4*3-14*!

M! SF! S4,-!;%!'1+%!0!)2!-%,,%!

N! TM>! U%)21+!;%!+2/6%A2,;%!1*-%,*%!(4/,!3:2/882A%!
HVWK5!JXYI!

J! TMZ! U%)21+!(4/,!3:2/88%P%2/!;%!,9+%,641,!;4'%+-1./%!
HJXYI!

Q! S/'(! =)1'%*-2-14*!;%!)2!(4'(%!1*-9,1%/,%!

[! KF=L!M! G:2/88%P%2/!2*-1PA%)!(4/,!93:2*A%/,!-:%,'1./%!0!
()2./%+!

\! TN]! U%)21+!HU9+%,695!J!XYI!

!̂ G_`M! W4,*%+!HU9+%,69%+I!

>! LE^! V*-%,,/(-%/,!;%!(,4-%3-14*!:2/-%!-%'(9,2-/,%!
(4/,!VWK!

Z! EYMaNaJaQ! G4''/-2-%/,!bVS!

M]! R#E! c1+%!0!O4/,!;/!(,4A,2''%!

MM! SEM! G2(-%/,!;%!(,%++14*!;$%2/!

MN! REM! U%-4/,!;%!61-%++%!;%!)2!(4'(%!1*-%,*%!
MJ! =G! =)1'%*-2-14*!9)%3-,1./%!

MQ! dMZ! S4,-+!;%!34''/*132-14*!

M[! G_ce#! G4*-,@)%/,!81)21,%!
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!!"%--'*"%)"K%$*M*&')*+,"M*,'2!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LO"

!"!!5!"KD;:<:6?C:9>8"<:>?A78"!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LO"

!0"%,)$%)*%,"%)"-%$K*&%!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LO"

!4".[#',,'1%!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LP"

!"!45!".:;76C:@78"TD>D;?A78!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!LP"

!"!450"-XQGC\Q78"TD>D;?=S!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3/"

!"!454"#?;?QIC;78"F7"<9>6C:9>>7Q7>C!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3!"

!"!45J"&9F78"FB7;;7=;!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!30"

!J"-#%&*M*&')*+,-")%&],*^(%-!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!33"

!"!J5!"1D>D;?A:CD8!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!33"

!"!J50"-GD6:<:6?C:9>8"DA76C;:V=78!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!33"

!"!J54"1D>D;?A:CD8"_4`#R?878a!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3P"

!"!J5J"-GD6:<:6?C:9>8"DA76C;:V=78"_4`#R?878a!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!3P"

!L"*,M+$N')*+,"-($"2B%,)$%)*%,!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!E/"
!

@M!!

M\! G_ceV! S4,-!;%!34''/*132-14*!

=,-13)%+! f-1./%--%! R4*3-14*!
M^! LKJ! L%'(9,2-/,%!;%!)$%2/!;$%*-,9%!

M>! LKQ! L%'(9,2-/,%!;%!)$%2/!;%!+4,-1%!

MZ! LK>! L%'(9,2-/,%!;/!,9+%,641,!;$%2/!;4'%+-1./%!

N]! LE[! V*-%,,/(-%/,!0!;1+-2*3%!

NM! LEM! V*-%,,/(-%/,!;%!;9C1-!;$%2/!

NN! Eg! U9+%2/!1*-%))1A%*-!

NJ! Fhd! f)%3-,131-9!34''%,312)%!
NQ! G`M! L:%,'4+-2-!C2++%!-%*+14*!

N[! L+4! L%'(9,2-/,%!+4)21,%!
N\! LiN! i4*%!N!-%'(9,2-/,%!

N^! LFN! U9+%,69!

N>! LFM! G2(-%/,!;%!-%'(9,2-/,%!;/!-2'(4*!(4/,!
G=EG=bF!

NZ! G`Q! V*-%,823%!;%!34''/*132-14*!

9.3.2! Monophasé pour unités de 4 à 16 kW 

KN!FGH!8!"BODPQ!!G(6)-!,-!'&6'5&)!&0$6&04!,5!./.)R0-!,-!'*00(+,-!-)!,-!6426&<46()&*+!
!

SV! TU! T[! T]! TR! T\! TZ!

!
!
!
!
!
!
!
!
!
!
!
!

TY!
!
!
!
!

TS!
!

TT!
!
!
!
!

!
T! S! Y! ! Z! \! R! ]! [! ! U! TV!

!
!

Z12.6/,7% i2.5-,22,% s:962.:9% Z12.6/,7% i2.5-,22,% s:962.:9%

(% <"+"'% V:12.,%B-%6:S41,77,-1% ((% Z^% Z/.S,9232.:9%=/,621.5-,%

*% ÇLZ[% H.7,%T%c:-1%B-%41:D13S% (*% ^NH!% ^:SS-9.632.:9%3I,6%/3%6312,%B,%6.16-.2%.S41.S=%
B-%S:B-/,%?WB13-/.5-,%

@% LR(% ^342,-1%B,%2,S4=132-1,%B,%/3%X:X.9,% (@% QK(% Q:.92%B,%S.7,%T%/3%2,11,%

!% LR*% ^342,-1%B,%2,S4=132-1,%3SX.392,%
,_2=1.,-1,%

(!% N<L!% ^:S4:73927%B,%C./21,%

m% LR@% ^342,-1%B,%2,S4=132-1,%B-%/.5-.B,%1=C1.D=1392% (m% sAV% H.7,%T%c:-1%B-%/:D.6.,/%B,%/3%6312,%B,%6.16-.2%.S41.S=%

!
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@S!!

#% LRm% ^342,-1%B,%2,S4=132-1,%B,%B=6?31D,% (#% N<Lm% ^?3-CC3D,%B-%6?e77.7%

v% LRv% ^342,-1%B,%2,S4=132-1,%BU374.132.:9% (v% N<L$% ^?3-CC3D,%B-%6312,1%

$% LV@% RQ*%J%]92,11-42,-1%B,%41,77.:9%S:W,99,% ($% kG% \,/3.7%4:-1%/3%6:11,62.:9%B-%C362,-1%B,%
4-.77396,%

G% LV!% RQ(%J%]92,11-42,-1%B,%?3-2,%41,77.:9% (G% sZO(% +,92./32,-1%T%6:-1392%6:92.9-%

()% LVm% ^342,-1%B,%X377,%41,77.:9% *)% A(% .9B-62396,%B,%S:B,%6:SS-9%



@I!!

@N!FGH!8T!SOKUOK@PQT!Carte de circuit imprimé du système d'entraînement et du système réfrigérant.
X*)&2&'()&*+7!Y-.!0*,R%-.!S!PQ!-)!KUOK@!PQ!*+)!,-.!FGH!8!,&2246-+).!0(&.!%-.!0Z0-.!$*6).!,-!'*++-#&*+!

!
A#! "@! "?! "R! "S! ! "G!

!
!
!
!
!
!
!
!
!
!
!
!

"T!
!
!
!
!

"A!
!

""!
!
!
!
!

!
"! A! T! ! U! G! R! S! ?! ! @! "#!

!
Z12.6/,7% i2.5-,22,% s:962.:9%

(% <"+"'% V:12.,%B-%6:S41,77,-1%

*% ÇLZ[% H.7,%T%c:-1%B-%41:D13SS,%BU,9213a9,S,92%

@% LR(% ^342,-1%B,%2,S4=132-1,%B,%/3%X:X.9,%

!% LR*% ^342,-1%B,%2,S4=132-1,%3SX.392,%,_2=1.,-1,%

m% LR@% ^342,-1%B,%2,S4=132-1,%B-%/.5-.B,%1=C1.D=1392%

#% LRm% ^342,-1%B,%2,S4=132-1,%B,%B=6?31D,%

v% LRv% ^342,-1%B,%2,S4=132-1,%BU374.132.:9%

$% LV@% RQ*%J%]92,11-42,-1%B,%41,77.:9%S:W,99,%

G% LV!% RQ(%J%]92,11-42,-1%B,%?3-2,%41,77.:9%

()% LVm% AQV%J%^342,-1%B,%X377,%41,77.:9%

((% Z^% Z/.S,9232.:9%=/,621.5-,%

(*% ^NH!% ^:SS-9.632.:9%3I,6%6312,%6.16-.2%.S41.S=%B-%S:B-/,%?WB13-/.5-,%%%%%%%%%%%%%%%%

(@% QK(% Q:12%B,%S.7,%T%/3%2,11,%

(!% "% ^:S4:73927%B,%C./21,%

(m% N<L!% +3/I,%!%I:.,7%

(#% sAV% H.7,%T%c:-1%B-%41:D13SS,%B,%/3%6312,%B,%6.16-.2%.S41.S=%

(v% N<L%m% ^?3-CC3D,%B-%6?e77.7%

($% N<L%$% ^?3-CC3D,%B-%6312,1%

(G% kG% \,/3.7%4:-1%6:11,62.:9%B-%C362,-1%B,%4-.77396,%

*)% sZO(% +,92./32,-1%T%6:-1392%6:92.9-%

*(% "% ^:S4:73927%Bj,9213.9,S,92%%

29



AU!!

AN!FGH!8T!KBOKD!PQT!G(6)-!,-!'&6'5&)!&0$6&04!,[-+)6(?+-0-+)!!
%

$%
%
%
%
%
%
%

G%
#%

%
m%

%
%
%
%
%
%

@%
%

%
!%

%
%
%
%
%
%
%
%

(% *%

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

0! (2,23%! .45678%9:%;4<=58>>8:5!
1! ?#+0%! /7>8%@%A4:5%9:%=54B5C<<8%

9D8E65CFE8<8E6!
2! 1+!G%! ,8E67HC68:5%@%;4:5CE6%

;4E67E:!
3! 1+!I%! 'J>85KJ!
4! LI%! '8HC7>%=4:5%;4558;674E%9:%

MC;68:5%98%=:7>>CE;8!
5! LG%! '8HC7>%=4:5%;4558;674E%9:%

MC;68:5%98%=:7>>CE;8!
6! 2%! *4<=4>CE6>%98%M7H658!
7! &$%! &456%98%<7>8%@%HC%68558!
8! +*%! +H7<8E6C674E%JH8;657N:8!
09! 2%! *4<=4>CE6>%

9D8E65CFE8<8E6!

30



&"!

!

2. INTRODUCTION GENERAL
%

•% ^,7%-9.2=7%7:92%-2./.7=,7%T%/3%C:.7%4:-1%/,%6?3-CC3D,%,2%/3%6/.S32.732.:9P%3.97.%5-,%4:-1%/,7%1=7,1I:.17%BU,3-%6?3-B,%
B:S,72.5-,7;%K//,7%4,-I,92%`21,%6:SX.9=,7%3I,6%B,7%-9.2=7%B,%I,92./:>6:9I,62,-1P%B,7%344/.632.:97%B,%6?3-CC3D,%
3-%7:/P%B,7%13B.32,-17%T%?3-2,%,CC.636.2=%T%X377,%2,S4=132-1,P%B,7%1=7,1I:.17%BU,3-%6?3-B,%B:S,72.5-,%,2%B,7%&.27%
7:/3.1,7P%2:-7%C:-19.7%7-1%7.2,;%

%
•% <9,%6:SS39B,%C./3.1,%,72%C:-19.,%3I,6%/U-9.2=;%

%
•% V.%I:-7%6?:.7.77,0%/U-9.2=%B,%6?3-CC3D,%B,%7,6:-17%.92=D1=,P%/,%6?3-CC3D,%B,%7,6:-17%4,-2%3-DS,92,1%/3%63436.2=%

B,%6?3-CC3D,%%
431%2,S47%,_2=1.,-1%C1:.B;%A,%6?3-CC3D,%B,%7,6:-17%7,12%=D3/,S,92%B,%7:/-2.:9%B,%7,6:-17%,9%637%%
B,%BW7C:962.:99,S,92%,2%4:-1%41:2=D,1%/,7%6:9B-.2,7%BU,3-%,_2=1.,-1,7%6:921,%/,%D,/%4,9B392%/U?.I,1;%

!

LX.I3/,92% L,S4=132-1,%,_2=1.,-1,%
!

!"̂ 3436.2=%B,%/3%4:S4,%T%6?3/,-1;%
#"̂ 3436.2=%B,%6?3-CC3D,%1,5-.7,%EB=4,9B392,%B-%7.2,F;%
$"^3436.2=%B,%6?3-CC3D,%7-44/=S,923.1,%C:-19.,%431%/,%

6?3-CC3D,%B,%7,6:-17;%\=7,1I:.1%BU,3-%6?3-B,%
B:S,72.5-,%EC:-19.2-1,%7-1%7.2,F;%

<9%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%E3I,6%:-%7397%
6?3-CC,>,3-%BU344:.92F%4,-2%`21,%6:99,62=%T%/U-9.2=;%A,7%
,_.D,96,7%B-%1=7,1I:.1%I31.,92%,9%C:962.:9%B,%/U-9.2=%,2%B-%
S32=1.3-%B,%/U=6?39D,-1%B,%6?3/,-1

%
L?,1S:72327%Bj3SX.396,%EC:-19.2-1,%7-1%7.2,F;%
%
<9%2?,1S:7232%BU3SX.396,%4,-2%`21,%6:99,62=%T%/U-9.2=%E/,%
2?,1S:7232%BU3SX.396,%B:.2%`21,%4/36=%/:.9%B,%/3%7:-16,%B,%
6?3-CC3D,%/:17%B,%/3%7=/,62.:9%B,%/U,S4/36,S,92%BU.9723//32.:9F;%
k.2%7:/3.1,%4:-1%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%EC:-19.2-1,%7-1%7.2,F%

%
Q/3D,%B,%C:962.:99,S,92%

%

%
N4=132.:9%139D,%

!
%
%
%
%

%
V:9B,%B,%
2,S4=132-1,%
EL'F%

%

%
l:X.9,%%

V:12.,%

"
%
%
%
%
%
%

^?3-CC,%,3-%%
Bj344:.92%4:-1%%
1=7,1I:.1%E'LRF%
K921=,%

!

!
A,%6?3-CC,>,3-%BU344:.92%B:.2%`21,%.9723//=%,9%B,77:-7%
B,%/3%7:9B,%B,%2,S4=132-1,%EL'F;%
AU=6?39D,-1%B,%6?3/,-1%EX:X.9,F%B:.2%`21,%.9723//=%,9%
B,77:-7%B,%/3%7:9B,%B,%2,S4=132-1,;%
A3%/:9D-,-1%B-%2-W3-%,921,%/U-9.2=%,_2=1.,-1,%,2%/,%
1=7,1I:.1%B:.2%`21,%.9C=1.,-1,%T%m%S821,7;

%
%

%
AU-9.2=%B.74:7,%BU-9,%C:962.:9%392.D,/%5-.%-2./.7,%/3%
4:S4,%T%6?3/,-1%:-%/,%6?3-CC,>,3-%B,%7,6:-17%
ES:B8/,%4,17:993/.7=F%4:-1%41:2=D,1%/,%7W728S,%
BU,3-%B-%D,/%B397%2:-2,7%/,7%6:9B.2.:97;%E\,4:12,0>
I:-7%T%/3%7,62.:9%G;!%nL-W3-2,1.,%BU,3-nF

K3-%B,%7:12.,%ES:B,%6?3-CC3D,F% o(*%p%o#m%"
V:12.,%Bj,3-%ES:B,%B,%
1,C1:.B.77,S,92F%

om%p%o*m%"

K3-%6?3-B,%B:S,72.5-,% o(*%p%o#)%"
L,S4=132-1,%3SX.392,% m%p%o@m%"
Q1,77.:9%B,%/j,3-% );(p);@HQ3%

%
%
%

%
Y=X.2%Bj,3-%

!&'% ()p*)/2"S.9-2,%

#&'% ()p*)/2"S.9-2,%

$&'% ()p@m/2"S.9-2,%
()&'% ()p@m/2"S.9-2,%
(*&'% ()pm)/2"S.9-2,%

(!&'% ()pm)/2"S.9-2,%
(#&'% ()pm)/2"S.9-2,%

%

H:B8/,% !p#&'% $p()&'%(*p(#&'%

+:/-S,%1=7,1I:.1"A% \,6:SS39B=% ())p*m)%(m)p@))% *))pm))%

V-1C36,%BU=6?39D,%
2?,1S.5-,"Sq%
E7,14,92.9%,9%36.,1%
.9:_WB3X/,Fn%

%
H.9.S-S%

%
(;!%

%
(;!%

%
(;#%

V-1C36,%BU=6?39D,%
2?,1S.5-,"Sq%
E7,14,92.9%,9%=S3./F%

H.9.S-S% *;)% *;)% *;m%

%

^3436.2="^?31D,%"
!"

!"

" ##" $!!"

\=7,1I:.1%

AK!!

'"

BN!FGH!HT!KBOKD!PQT!G(6)-!,-!'&6'5&)!&0$6&04!,5!./.)R0-!26&<*6&2&\5-!
(
(

,K(

"$! ,,(
!
!
!
!
!
!
!
!
!
!
!

+!
!
!

,!

!
"-! .!

"/! 0!
/!

!
!
!
!

"1!
!
!
!

1!
!
!
!
!

-!
!

"!
!
!
!

!
$!

!
Z12.6/,7% i2.5-,22,% s:962.:9%

(% +*%OP2!Q%% +*%+H7<8E6C674E%JH8;657N:8%
*% $R,G%% ,CEE8%JH8;657N:8%9D8S=CE>74E%
@% *"/TP2-%% *4<<:E7;C674E%CK8;%HC%;C568%98%;75;:76%

7<=57<J%9:%<49:H8%UV95C:H7N:8%
!% *"/T)%% *4<<:E7;C674E%CK8;%HC%;C568%98%;75;:76%

7<=57<J%9:%<49:H8%4E9:H8:5%
m% #WG%#X%% *C=68:5%98%68<=J5C6:58%98%HC%Y4Y7E8%
#% #WI%#Z%% *C=68:5%98%68<=J5C6:58%C<Y7CE68%

8S6J578:58%
v% #WX%#[%% *C=68:5%98%68<=J5C6:58%9:%H7N:798%
$% #W[%#&% *C=68:5%98%68<=J5C6:58%98%9J;UC5B8%
G% #W\%#W%% *C=68:5%98%68<=J5C6:58%9DC>=75C674E%
()% #.]%P&.%% *C=68:5%98%YC>>8%=58>>74E%
((% #.Z%W&I%% -E6855:=68:5%98%=58>>74E%<4V8EE8%
(*% #.X%W&G%% -E6855:=68:5%98%UC:68%=58>>74E%
(@% ":6=:6%Z% ,CHK8%Z%K478>!
(!% ":6=:6%]% *UC:MMCB8%9:%;C5685%
(m% ":6=:6%[%% *UC:MMCB8%9:%;U^>>7>%

%
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&"!

!

2. INTRODUCTION GENERAL
%

•% ^,7%-9.2=7%7:92%-2./.7=,7%T%/3%C:.7%4:-1%/,%6?3-CC3D,%,2%/3%6/.S32.732.:9P%3.97.%5-,%4:-1%/,7%1=7,1I:.17%BU,3-%6?3-B,%
B:S,72.5-,7;%K//,7%4,-I,92%`21,%6:SX.9=,7%3I,6%B,7%-9.2=7%B,%I,92./:>6:9I,62,-1P%B,7%344/.632.:97%B,%6?3-CC3D,%
3-%7:/P%B,7%13B.32,-17%T%?3-2,%,CC.636.2=%T%X377,%2,S4=132-1,P%B,7%1=7,1I:.17%BU,3-%6?3-B,%B:S,72.5-,%,2%B,7%&.27%
7:/3.1,7P%2:-7%C:-19.7%7-1%7.2,;%

%
•% <9,%6:SS39B,%C./3.1,%,72%C:-19.,%3I,6%/U-9.2=;%

%
•% V.%I:-7%6?:.7.77,0%/U-9.2=%B,%6?3-CC3D,%B,%7,6:-17%.92=D1=,P%/,%6?3-CC3D,%B,%7,6:-17%4,-2%3-DS,92,1%/3%63436.2=%

B,%6?3-CC3D,%%
431%2,S47%,_2=1.,-1%C1:.B;%A,%6?3-CC3D,%B,%7,6:-17%7,12%=D3/,S,92%B,%7:/-2.:9%B,%7,6:-17%,9%637%%
B,%BW7C:962.:99,S,92%,2%4:-1%41:2=D,1%/,7%6:9B-.2,7%BU,3-%,_2=1.,-1,7%6:921,%/,%D,/%4,9B392%/U?.I,1;%

!

LX.I3/,92% L,S4=132-1,%,_2=1.,-1,%
!

!"̂ 3436.2=%B,%/3%4:S4,%T%6?3/,-1;%
#"̂ 3436.2=%B,%6?3-CC3D,%1,5-.7,%EB=4,9B392,%B-%7.2,F;%
$"^3436.2=%B,%6?3-CC3D,%7-44/=S,923.1,%C:-19.,%431%/,%

6?3-CC3D,%B,%7,6:-17;%\=7,1I:.1%BU,3-%6?3-B,%
B:S,72.5-,%EC:-19.2-1,%7-1%7.2,F;%

<9%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%E3I,6%:-%7397%
6?3-CC,>,3-%BU344:.92F%4,-2%`21,%6:99,62=%T%/U-9.2=;%A,7%
,_.D,96,7%B-%1=7,1I:.1%I31.,92%,9%C:962.:9%B,%/U-9.2=%,2%B-%
S32=1.3-%B,%/U=6?39D,-1%B,%6?3/,-1

%
L?,1S:72327%Bj3SX.396,%EC:-19.2-1,%7-1%7.2,F;%
%
<9%2?,1S:7232%BU3SX.396,%4,-2%`21,%6:99,62=%T%/U-9.2=%E/,%
2?,1S:7232%BU3SX.396,%B:.2%`21,%4/36=%/:.9%B,%/3%7:-16,%B,%
6?3-CC3D,%/:17%B,%/3%7=/,62.:9%B,%/U,S4/36,S,92%BU.9723//32.:9F;%
k.2%7:/3.1,%4:-1%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%EC:-19.2-1,%7-1%7.2,F%

%
Q/3D,%B,%C:962.:99,S,92%

%

%
N4=132.:9%139D,%

!
%
%
%
%

%
V:9B,%B,%
2,S4=132-1,%
EL'F%

%

%
l:X.9,%%

V:12.,%

"
%
%
%
%
%
%

^?3-CC,%,3-%%
Bj344:.92%4:-1%%
1=7,1I:.1%E'LRF%
K921=,%

!

!
A,%6?3-CC,>,3-%BU344:.92%B:.2%`21,%.9723//=%,9%B,77:-7%
B,%/3%7:9B,%B,%2,S4=132-1,%EL'F;%
AU=6?39D,-1%B,%6?3/,-1%EX:X.9,F%B:.2%`21,%.9723//=%,9%
B,77:-7%B,%/3%7:9B,%B,%2,S4=132-1,;%
A3%/:9D-,-1%B-%2-W3-%,921,%/U-9.2=%,_2=1.,-1,%,2%/,%
1=7,1I:.1%B:.2%`21,%.9C=1.,-1,%T%m%S821,7;

%
%

%
AU-9.2=%B.74:7,%BU-9,%C:962.:9%392.D,/%5-.%-2./.7,%/3%
4:S4,%T%6?3/,-1%:-%/,%6?3-CC,>,3-%B,%7,6:-17%
ES:B8/,%4,17:993/.7=F%4:-1%41:2=D,1%/,%7W728S,%
BU,3-%B-%D,/%B397%2:-2,7%/,7%6:9B.2.:97;%E\,4:12,0>
I:-7%T%/3%7,62.:9%G;!%nL-W3-2,1.,%BU,3-nF

K3-%B,%7:12.,%ES:B,%6?3-CC3D,F% o(*%p%o#m%"
V:12.,%Bj,3-%ES:B,%B,%
1,C1:.B.77,S,92F%

om%p%o*m%"

K3-%6?3-B,%B:S,72.5-,% o(*%p%o#)%"
L,S4=132-1,%3SX.392,% m%p%o@m%"
Q1,77.:9%B,%/j,3-% );(p);@HQ3%

%
%
%

%
Y=X.2%Bj,3-%

!&'% ()p*)/2"S.9-2,%

#&'% ()p*)/2"S.9-2,%

$&'% ()p@m/2"S.9-2,%
()&'% ()p@m/2"S.9-2,%
(*&'% ()pm)/2"S.9-2,%

(!&'% ()pm)/2"S.9-2,%
(#&'% ()pm)/2"S.9-2,%

%

H:B8/,% !p#&'% $p()&'%(*p(#&'%

+:/-S,%1=7,1I:.1"A% \,6:SS39B=% ())p*m)%(m)p@))% *))pm))%

V-1C36,%BU=6?39D,%
2?,1S.5-,"Sq%
E7,14,92.9%,9%36.,1%
.9:_WB3X/,Fn%

%
H.9.S-S%

%
(;!%

%
(;!%

%
(;#%

V-1C36,%BU=6?39D,%
2?,1S.5-,"Sq%
E7,14,92.9%,9%=S3./F%

H.9.S-S% *;)% *;)% *;m%

%

^3436.2="^?31D,%"
!"

!"

" ##" $!!"

\=7,1I:.1%

A@!!

!

! !
!

!

!

!/" !

!

!

!0"

!"# # !$#

%&'"# # %&'( %&) %&*#%&+#%&,#

%&"$ %&-# # %&$ %&.#%&"#%&'# # !'# # !.# # !-#

9.3.3 3 Phase pour les unités de 10 à 16 kW 
!

KN! FGH!8T!AO$3(.-!$*56!KUOKD!PQT!G(6)-!,-!'&6'5&)!&0$6&04!,5!./.)R0-!,[-+)6(?+-0-+)!-)!,5!./.)R0-!26&<*6&2&\5-(
(
(

(

"#!

"$!

#%!
#!
"! #&!

'!

#(!

#)!

#*!

#+!

!
!

!
+! ! *! )! (! &! %! ! ! ! #$! ! ! ##! #"! #'!

!

!

!

!

!

!

!

!

!

8523.*',( D237$'22'( /01.2301( 8523.*'( D237$'22'( /01.2301(

(% -%

Q:12%B,%6:99,_.:9%B-%6:S41,77,-1%

(*% k@% ]92,11-42,-1%B,%41,77.:9%S:W,99,%

*% I% (@% km% ]92,11-42,-1%B,%?3-2,%41,77.:9%

@% É% (!% KM+(% +399,%BU,_4397.:9%=/,621:9.5-,%

!% ^O()% ^342,-1%B,%X377,%41,77.:9% (m% N<L(PO(% +399,%T%5-321,%I:.,7%

m% ^O(*%
^:SS-9.632.:9%,921,%/3%6312,%B,%
6.16-.2%.S41.S=%Z%,2%/3%6312,%B,%
6.16-.2%.S41.S=%l%

(#% N<L*PO*% ^?3-CC3D,%B-%6?e77.7%

#% ^O*!%
^:SS-9.632.:9%,921,%/3%6312,%B,%
6.16-.2%.S41.S=%Z%,2%/3%6312,%B,%
6:921h/,%41.96.43/,%B-%S:B-/,%
?WB13-/.5-,%

(v% N<L@PO@% ^?3-CC3D,%B-%6312,1%

v% ^Om% L,S4=132-1,%BU374.132.:9% ($% O%
"
Z/.S,9232.:9%=/,621.5-,%$% ^O!% L,S4=132-1,%B,%B=6?31D,% (G% %̂

G% ^O@% L,S4=132-1,%B-%/.5-.B,%B,%/3%+ZO%
=/,621:9.5-,%

*)% l%

()% ^O*% L,S4=132-1,%3SX.392,% *(% Z%

((% ^O(% L,S4=132-1,%B,%/3%X:X.9,% ! ! !

,-
."
!

/0
1+
!

,-
.#
!

2
#!

2"
!
2
'!

2+!
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AA!!

@N! GH!HT!AO$3(.-!$*56!KUOKD!PQT!G(6)-!,-!'*00(+,-!,5!9-+)&%()-56!]!'*56(+)!'*+)&+5!
!
!
!

!
!"

"!
!
!
!
!
!
!
!
!

!

!

!

!

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

K! G^LK! G*005+&'()&*+!-+)6-!%(!'(6)-!,-!'&6'5&)!
&0$6&04!,-!'*00(+,-!8!-)!%(!'(6)-!,-!
'*00(+,-!,5!9-+)&%()-56!

@! YT!X! 8%&0-+)()&*+!4%-')6&\5-!

A! _8XK! VG!_8X!

!

! !

! !

! !
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AB!!

9.4!Tuyauterie d'eau 
%
L:-2,7%/,7%/:9D-,-17%B,%2-W3-2,1.,%,2%/,7%B.72396,7%:92%=2=%41.7,7%,9%6:S42,%

(

"

9.4.1 Vérifiez le circuit d'eau 
AU-9.2=%,72%=5-.4=,%BU-9,%,921=,%BU,3-%,2%BU-9,%7:12.,%BU,3-%4:-1%/3%6:99,_.:9%T%-9%6.16-.2%BU,3-;%^,%6.16-.2%B:.2%`21,%.9723//=%431%-9%
2,6?9.6.,9%3D1==%,2%B:.2%`21,%6:9C:1S,%3-_%/:.7%,2%1=D/,S,9232.:97%/:63/,7;%AU-9.2=%9,%B:.2%`21,%-2./.7=,%5-,%B397%-9%7W728S,%BU,3-%C,1S=;%
V:9%-2./.732.:9%B397%-9%6.16-.2%BU,3-%:-I,12%4,-2%,9213a9,1%-9,%6:11:7.:9%,_6,77.I,%B,7%2-W3-_%BU,3-;%

K_,S4/,(! *%

(

^:B,% <9.2=%Bj377,SX/3D,% ^:B,% <9.2=%Bj377,SX/3D,%
(% <9.2=%41.96.43/,% (*% s./21,%EZ66,77:.1,F%
*% ]92,1C36,%-2./.732,-1%E366,77:.1,F% (!% +3/I,%BU311`2%Es:-19.%7-1%4/36,F%
!% \=7,1I:.1%BU=5-./.X13D,%Es:-19.%7-1%4/36,F% T\! +3/I,%B,%1,S4/.773D,%Es:-19.2-1,%/:63/,F%
!;(% +3/I,%B,%4-1D,%3-2:S32.5-,%BU3.1% (#% +3/I,%B,%I.B39D,%Es:-19.%7-1%4/36,F%
!;*% Y13.93D,%I3/I,% (G% ^://,62,-1"B.721.X-2,-1%Es:-19.%7-1%4/36,F%
m% Q�:%J%Q:S4,%B,%6.16-/32.:9%,_2=1.,-1,%Es:-19.%

7-1%4/36,F%
*)% +3/I,%B,%B=1.I32.:9%Es:-19.%7-1%4/36,F%

()% +37,%BU,_4397.:9%Es:-19.%7-1%4/36,F%
sRA%
(Å9%

l:-6/,%B,%6?3-CC3D,%3-%7:/%Es:-19.%7-1%
4/36,F%

K_.D,96,7%

A3%/:9D-,-1%S3_.S3/,%3-2:1.7=,%B-%6eX/,%2?,1S.72:1%,72%B,%*)%S821,7;%]/%7U3D.2%B,%/3%B.72396,%S3_.S3/,%3-2:1.7=,%,921,%
/,% 1=7,1I:.1% BU,3-% 6?3-B,% B:S,72.5-,% ,2% /U-9.2=% E-9.5-,S,92% 4:-1% /,7% .9723//32.:97% 3I,6% -9% 1=7,1I:.1% BU,3-% 6?3-B,%
B:S,72.5-,F;%A,%6eX/,%2?,1S.72:1%C:-19.%3I,6%/,%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%3%-9,%/:9D-,-1%B,%()%S821,7;%Q:-1%
:42.S.7,1%/U,CC.636.2=P%9:-7%1,6:SS39B:97%BU.9723//,1%/3%I399,%T%@%I:.,7%,2%/,%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%3-77.%
4187%5-,%4:77.X/,%B,%/U-9.2=;%

%
%

V.%/U.9723//32.:9%,72%=5-.4=,%BU-9%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%EC:-19.%7-1%4/36,FP%I,-.//,0%I:-7%1=C=1,1%3-%S39-,/%
BU.9723//32.:9%,2%BU-2./.732.:9%B-%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,;%V.%/,%7W728S,%9,%6:92.,92%437%B,%D/W6:/%E392.D,/F%,2%
5-U./%W%3%-9,%B=C3.//396,%B,%/U3/.S,9232.:9%=/,621.5-,%:-%B,%/3%4:S4,P%I,-.//,0%I.B39D,1%/,%7W728S,%E6:SS,%.9B.5-=%B397%
/3%C.D-1,%6.>B,77:-7F;%

!"#$%

%
%

V.%/U,3-%9U,72%437%=I36-=,%B-%7W728S,%431%2,S47%B,%D,/%/:175-,%/U-9.2=%9U,72%437%-2./.7=,P%/U,3-%D,/=,%4,-2%,9B:SS3D,1%
/,7%6:S4:73927%B-%6.16-.2%BU,3-;%

!"#$%

WN;F,14.,! ()% V2;F,14.,!

!;(% (G%
% m% *)%

!%

! !;*%
!

!
! sRA(% sRA*% sRA9%!
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AC!!

! !

%
%
%
%
%

%
ZI392%B,%4:-17-.I1,%/U.9723//32.:9%B,%/U-9.2=P%I=1.C.,0%/,7%=/=S,927%7-.I3927%J%
%
>% A3%41,77.:9%BU,3-%S3_.S3/,%Ñ%@%X317;%
>% A3%2,S4=132-1,%BU,3-%S3_.S3/,%Ñ%v)Ä^%6:9C:1S=S,92%3-_%1=D/3D,7%B-%B.74:7.2.C%B,%7=6-1.2=;%
>% <2./.7,0%2:-c:-17%B,7%S32=1.3-_%6:S432.X/,7%3I,6%/U,3-%-2./.7=,%B397%/,%7W728S,%,2%3I,6%/,7%S32=1.3-_%-2./.7=7%B397%

/U-9.2=;%%
>% Z77-1,0>I:-7%5-,%/,7%6:S4:73927%.9723//=7%B397%/3%2-W3-2,1.,%7-1%7.2,%4,-I,92%7-44:12,1%/3%41,77.:9%,2%/3%

2,S4=132-1,%B,%/U,3-;%
>% Y,7%I399,7%B,%I.B39D,%B:.I,92%`21,%41=I-,7%T%2:-7%/,7%4:.927%X37%B-%7W728S,%4:-1%4,1S,221,%-9,%I.B39D,%

6:S4/82,%B-%6.16-.2%/:17%B,%/3%S3.92,9396,;%
>% Y,7%4-1D,-17%BU3.1%B:.I,92%`21,%41=I-7%T%2:-7%/,7%4:.927%?3-27%B-%7W728S,;%A,7%4-1D,-17%BU3.1%B:.I,92%`21,%7.2-=7%T%

B,7%4:.927%C36./,S,92%366,77.X/,7%4:-1%/U,921,2.,9;%<9,%I399,%B,%4-1D,%3-2:S32.5-,%BU3.1%,72%41=I-,%T%/U.92=1.,-1%B,%
/U-9.2=;%Z77-1,0>I:-7%5-,%6,22,%I399,%B,%4-1D,%BU3.1%9U,72%437%7,11=,%B,%S39.81,%T%4,1S,221,%/3%/.X=132.:9%
3-2:S32.5-,%B,%/U3.1%B397%/,%6.16-.2%BU,3-;!

!
!

IJBJ@!`*%50-!,[-(5!-)!,&0-+.&*++-0-+)!,-.!9(.-.!,[-#$(+.&*+!
A,7%-9.2=7%7:92%=5-.4=,7%BU-9%I37,%BU,_4397.:9%B,%m%A%5-.%3%-9,%41=>41,77.:9%431%B=C3-2%B,%)P(m%X31;%Q:-1%377-1,1%/,%X:9%C:962.:99,S,92%
B,%/U-9.2=P%./%4,-2%`21,%9=6,773.1,%BU3c-72,1%/3%41=>41,77.:9%B-%I37,%BU,_4397.:9;%
%

KN! +=1.C.,0%5-,%/,%I:/-S,%2:23/%BU,3-%B397%/U.9723//32.:9P%T%/U,_6/-7.:9%B-%I:/-S,%BU,3-%.92,19,%B,%/U-9.2=P%,72%BU3-%S:.97%!)%A;%^:97-/2,0%/3%7,62.:9%
(!;%nV4=6.C.632.:97%2,6?9.5-,7n%4:-1%21:-I,1%/,%I:/-S,%BU,3-%.92,19,%2:23/%B,%/U-9.2=;!

!

%
(F% A,%I:/-S,%B-%I37,%BU,_4397.:9%B:.2%6:11,74:9B1,%3-%I:/-S,%2:23/%B-%7W728S,%BU,3-;%
*F% Q:-1%B.S,97.:99,1%/,%I37,%BU,_4397.:9%4:-1%/,%6.16-.2%B,%6?3-CC3D,%,2%B,%1,C1:.B.77,S,92P%/,%I:/-S,%B-%I37,%BU,_4397.:9%4,-2%7-.I1,%/3%

C.D-1,%6.>B,77:-7%J%
%

I[%
%

%
I_%

%

%
G[%

%

%
G_%

%

%
[%

%

%
_%
_% [_% G__% G[_% I__% I[_% X__% X[_% Z__%

,4H:<8%9D8C:%9:%>V>6`<8%Y%OPQ%

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

!"#$%
Y397%/3%4/-4312%B,7%344/.632.:97P%6,%I:/-S,%BU,3-%S.9.S-S%7,13%7-CC.7392;%^,4,9B392P%B397%/,7%41:6,77-7%61.2.5-,7%:-%
B397%/,7%4.86,7%3I,6%-9,%6?31D,%2?,1S.5-,%=/,I=,P%./%4,-2%`21,%9=6,773.1,%BU3c:-2,1%B,%/U,3-%7-44/=S,923.1,;%A:175-,%/3%
6.16-/32.:9%B397%6?35-,%X:-6/,%B,%6?3-CC3D,%B,%/U,7436,%,72%6:921h/=,%431%B,7%I399,7%T%6:SS39B,%T%B.72396,P%./%,72%
.S4:12392%B,%S3.92,9.1%6,%I:/-S,%BU,3-%S.9.S-SP%S`S,%7.%2:-2,7%/,7%I399,7%7:92%C,1S=,7.
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9.3.4 Connection du circuit d’eau 
A,7%6:99,_.:97%BU,3-%B:.I,92%`21,%1=3/.7=,7%
6:11,62,S,92%6:9C:1S=S,92%3-_%=2.5-,22,7%7-1%/U-9.2=% 
,_2=1.,-1,P%,9%6,%5-.%6:96,19,%/U,921=,%BU,3-%,2%/3%7:12.,
%BU,3-.

!

V.%B,%/U3.1P%B,%/U?-S.B.2=%:-%B,%/3%4:-77.81,%4=9821,%B397%
/,% 6.16-.2% BU,3-P% B,7% 41:X/8S,7% 4,-I,92% 7-1I,9.1;% Q31%
6:97=5-,92P% 41,9,0% 2:-c:-17% ,9% 6:S42,% /,7% 4:.927%
7-.I3927%/:17%B,%/3%6:99,_.:9%B-%6.16-.2%BU,3-%J%

>% <2./.7,0%-9.5-,S,92%B,7%2-W3-_%41:41,7;%
>% L,9,0% /U,_21=S.2=% B-% 2-W3-% I,17% /,% X37% 4:-1%
=/.S.9,1%/,7%X3I-1,7;%

>% ^:-I1,0%/U,_21=S.2=%B-%2-W3-%/:17%B,%7:9%.97,12.:9%
T%213I,17%-9%S-1%4:-1%=I.2,1%5-,%/3%4:-77.81,%,2%/3%
73/,2=%9U,921,92;%

>% <2./.7,0% -9% X:9% 76,//392% C./,2=% 4:-1% 76,//,1% /,7%
1366:1B,S,927;% AU=2396?=.2=% B:.2% `21,% 6343X/,% B,%
1=7.72,1% 3-_% 41,77.:97% ,2% 3-_% 2,S4=132-1,7% B-%
7W728S,;%

>% A:175-,% I:-7% -2./.7,0% -9,% 2-W3-2,1.,% S=23//.5-,%
9:9%,9%6-.I1,P%377-1,0>I:-7%BU.7:/,1%B,-_%2W4,7%B,%
S32=1.3-_% /U-9% B,% /U3-21,% 4:-1% =I.2,1% /3% 6:11:7.:9%
D3/I39.5-,;%

>% A,%6-.I1,%=2392%-9%S32=1.3-%7:-4/,P%-2./.7,0%B,7%
:-2./7%3441:41.=7%4:-1%6:99,62,1%/,%6.16-.2%BU,3-;%
Y,7%:-2./7%.93441:41.=7%,9B:SS3D,1:92%/,7%
2-W3-_;%

%
%
%
%
%
%
%
%
%
%
%
%
%
%

!
             9.4.4 Protection anti-gel du circuit d'eau  

!
L:-2,7%/,7%4.86,7%?WB13-/.5-,7%.92,19,7%7:92%.7:/=,7%4:-1%1=B-.1,%/,7%
4,12,7%B,%6?3/,-1;%Y,%/U.7:/32.:9%B:.2%=D3/,S,92%`21,%3c:-2=,%T%/3%
2-W3-2,1.,%7-1%7.2,;%
K9%637%B,%4399,%B,%6:-1392P%/,7%631362=1.72.5-,7%6.>B,77-7%9,%
41:2=D,13.,92%437%/U-9.2=%6:921,%/,%D,/;%
A,%/:D.6.,/%6:92.,92%B,7%C:962.:97%74=6.3/,7%-2./.7392%/3%4:S4,%T%
6?3/,-1%,2%/,%6?3-CC3D,%B,%7,6:-17%E7U./%,72%B.74:9.X/,F%4:-1%41:2=D,1%
/U,97,SX/,%B-%7W728S,%6:921,%/,%D,/;%A:175-,%/3%2,S4=132-1,%B,%/U,3-%
B397%/,%7W728S,%B,76,9B%T%-9,%6,123.9,%2,S4=132-1,P%/U-9.2=%
6?3-CC,13%/U,3-P%7:.2%,9%-2./.7392%/3%4:S4,%T%6?3/,-1P%/,%1:X.9,2%B,%
6?3-CC3D,%=/,621.5-,P%7:.2%/,%6?3-CC3D,%B,%7,6:-17;%A3%C:962.:9%B,%
41:2,62.:9%6:921,%/,%D,/%7U=2,.9B13%-9.5-,S,92%/:175-,%/3%2,S4=132-1,%
3-DS,92,13%T%-9,%6,123.9,%I3/,-1;%
AU,3-%4,-2%4=9=21,1%B397%/,%6:SS-232,-1%B,%B=X.2%,2%9,%4,-2%437%`21,%
=I36-=,%,2%4,-2%D,/,1%/:175-,%/3%2,S4=132-1,%,72%7-CC.73SS,92%
X377,;%A,%6:SS-232,-1%B,%B=X.2%B:.2%`21,%1,2.1=%,2%7=6?=P%4-.7%4,-2%
`21,%1=.9723//=%B397%/U-9.2=;%

!

!

%%%+##$!#-"!%
s3.2,7%322,92.:9%T%9,%437%B=C:1S,1%/3%2-W3-2,1.,%
B,%/U-9.2=%,9%-2./.7392%-9,%C:16,%,_6,77.I,%/:17%B,%
/3%6:99,_.:9%B,%/3%2-W3-2,1.,;%A3%B=C:1S32.:9%B,%
/3% 2-W3-2,1.,% 4,-2% ,9213a9,1% -9%
BW7C:962.:99,S,92%B,%/U-9.2=;%

!"#$%
%
AU-9.2=%9,%B:.2%`21,%-2./.7=,%5-,%B397%-9%7W728S,%BU,3-%
C,1S=;%AU344/.632.:9%B397%-9%6.16-.2%BU,3-%:-I,12%4,-2%
,9213a9,1%-9,%6:11:7.:9%,_6,77.I,%B,7%2-W3-_%BU,3-%J%
%
O,%c3S3.7%-2./.7,1%B,7%4.86,7%1,I`2-,7%B,%r9%E0.96F%B397%
/,%6.16-.2%BU,3-P%631%-9,%6:11:7.:9%,_6,77.I,%B,%6,7%
4.86,7%4,-2%7,%41:B-.1,%,9%13.7:9%B,%/U-2./.732.:9%B,%
2-W3-_%,9%6-.I1,%B397%/,%6.16-.2%BU,3-%.92,19,%B,%/U-9.2=;%
A:17%B,%/U-2./.732.:9%BU-9,%I399,%@%I:.,7%B397%/,%6.16-.2%
BU,3-P%./%,72%41=C=13X/,%B,%6?:.7.1%-9,%I399,%T%X.//,%B,%
2W4,%@%I:.,7%4:-1%D31392.1%-9,%7=43132.:9%6:S4/82,%
,921,%/U,3-%6?3-B,%B:S,72.5-,%,2%/U,3-%B,%6?3-CC3D,%3-%
7:/;%
A:17%B,%/U-2./.732.:9%BU-9,%I399,%@%I:.,7%:-%BU-9,%I399,%
*%I:.,7%B397%/,%6.16-.2%BU,3-P%/,%2,S47%B,%6?39D,S,92%
1,6:SS39B=%B,%/3%I399,%9,%B:.2%437%B=4377,1%#)%
7,6:9B,7;n%

%
%
%

%

!"#$%
L:-19,0%B397%/,%7,97%392.?:13.1,%4:-1%1,2.1,1%/,%
6:SS-232,-1%B,%B=X.2;%V=6?,0%6:S4/82,S,92%/,
%6:SS-232,-1%B,%B=X.2.
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!
;%

!

!

!
9.5 Remplissage d’eau 
^:99,62,0%/U3441:I.7.:99,S,92%,9%,3-%T%/3%I399,%B,%1,S4/.773D,%,2%:-I1,0%/3%I399,;%Z77-1,0>I:-7%5-,%/3%I399,%B,%4-1D,%BU3.1%
S39-,//,%,72%:-I,12,%E3-%S:.97%*%2:-17F;%\,S4/.77,0%3I,6%-9,%41,77.:9%BU,3-%BU,9I.1:9%*P)%X317;%i/.S.9,0%3-2392%5-,%4:77.X/,%/U3.1%B397%
/,%6.16-.2%,9%-2./.7392%/,7%I399,7%B,%4-1D,%BU3.1;%A3%41=7,96,%BU3.1%B397%/,%6.16-.2%BU,3-%4:-113.2%,9213a9,1%-9%BW7C:962.:99,S,92%B-%6?3-CC,>
,3-%=/,621.5-,%B,%7,6:-17;%

!
!

!

+##$!#-"!%

A:175-,%/U-9.2=%9,%C:962.:99,%437%4,9B392%-9,%/:9D-,%4=1.:B,P%377-1,0>I:-7%5-,%/U-9.2=%,72%2:-c:-17%7:-7%2,97.:9;%V.%
I:-7%7:-?3.2,0%6:-4,1%/U3/.S,9232.:9P%/U,3-%B397%/,7%2-W3-_%B-%7W728S,%B:.2%`21,%I.B39D=,%6:S4/82,S,92%4:-1%=I.2,1%
5-,%/U-9.2=%,2% /,%7W728S,%B,%2-W3-2,1.,%9,%7:.,92%,9B:SS3D=7%431% /,%D,/;%Y,%4/-7P% /U3/.S,9232.:9%B,%/U-9.2=%B:.2%`21,%
6:-4=,%34187%5-,%/U,3-%B-%7W728S,%3%=2=%6:S4/82,S,92%I.B39D=,;%

"
"
"
"
"
+9"A9GG9j"F@A"D9"H7LJ9GHD9"9;"
FD@A=<NL9";7<G"89"D@"J@;;9"89"
FLGE9"8K@<G"ALG"D9"89AALA"89"
DKL;<=>"D7GANL9"D9"A`A=gB9"9A="
9;"B@GHM9S"*LJG9j"D@"J@;;9"
89"FLGE9"8K@<G,"=7LG;9j"8@;A"D9"
A9;A"@;=<M7G@<G9"8K@L"B7<;A"0"
=7LGA"H7BFD9=A"F7LG"D<C>G9G"DK@<G"
8L"A`A=gB9"

Q,9B392%/,%1,S4/.773D,P%./%4,-2%9,%437%`21,%4:77.X/,%BU=/.S.9,1%2:-2%/U3.1%B397%/,%7W728S,;%AU3.1%1,72392%7,13%=/.S.9=%
431%/,7%I399,7%B,%4-1D,%BU3.1%3-2:S32.5-,7%3-%6:-17%B,7%41,S.81,7%?,-1,7%B,%C:962.:99,S,92%B-%7W728S,;%]/%4,-2%
`21,%9=6,773.1,%B,%6:S4/=2,1%/U,3-%431%/3%7-.2,;%
> %A3%41,77.:9%B,%/U,3-%I31.,13%,9%C:962.:9%B,%/3%2,S4=132-1,%B,%/U,3-%E41,77.:9%4/-7%=/,I=,%T%-9,%2,S4=132-1,%

B,%/U,3-%4/-7%=/,I=,F;%^,4,9B392P%T%2:-2%S:S,92P%/3%41,77.:9%B,%/U,3-%B:.2%1,72,1%7-4=1.,-1,%T%)P@%X31%4:-1%
=I.2,1%5-,%B,%/U3.1%9,%4=9821,%B397%/,%6.16-.2;%

> %AU-9.2=%4:-113.2%=I36-,1%21:4%BU,3-%431%/3%I399,%B,%7=6-1.2=;%A3%5-3/.2=%B,%/U,3-%B:.2%`21,%6:9C:1S,%3-_%
B.1,62.I,7%^K%G$"$@;%

a %A,7%6:9B.2.:97%B=23.//=,7%B,%5-3/.2=%B,%/U,3-%4,-I,92%`21,%21:-I=,7%B397%/,7%B.1,62.I,7%^K%G$"$@;%
%

!"#$%

%%%%%%%%%%%%%+,$'#-..$/$!#%
AU=2?W/89,%D/W6:/%,2%/,%41:4W/89,%D/W6:/%7:92%LNM]t<KV;%
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!"#$%
AU.92,11-42,-1%B,%6.16-.2%B,%B=C3-2%B,%S.7,%T%/3%2,11,%B:.2%`21,%-9%B.7c:962,-1%B,%2W4,%?3-2,%I.2,77,%B,%@)%SZ%EÖ)P(%7F;%

!
!
!

9.6 Isolation de la tuyauterie d’eau 
AU,97,SX/,% B-% 6.16-.2% BU,3-P% W% 6:S41.7% 2:-2,% /3% 2-W3-2,1.,P% B:.2% `21,% .7:/=% 4:-1% =I.2,1% /3% 6:9B,9732.:9% 4,9B392% /,%
C:962.:99,S,92%B,%1,C1:.B.77,S,92P%1=B-.1,%/3%63436.2=%B,%6?3-CC3D,%,2%B,%1,C1:.B.77,S,92P%3.97.%5-,%4:-1%41=I,9.1%/,%D,/%
B,%/3%2-W3-2,1.,%BU,3-%,_2=1.,-1,%,9%?.I,1;%A,%S32=1.3-%BU.7:/32.:9%B:.2%3I:.1%3-%S:.97%-9,%6/377,%B,%1=7.72396,%3-%C,-%l(%
,2%`21,%6:9C:1S,%T%2:-2,7%/,7%/=D.7/32.:97%344/.63X/,7;%AU=43.77,-1%B,7%S32=1.3-_%BU.7:/32.:9%B:.2%`21,%BU3-%S:.97%(@%SS%
3I,6%-9,%6:9B-62.I.2=%2?,1S.5-,%B,%)P)@G%'"Sk%4:-1%=I.2,1%/,%D,/%B,%/3%2-W3-2,1.,%BU,3-%,_2=1.,-1,;%V.%/3%2,S4=132-1,%
3SX.392,% ,_2=1.,-1,% ,72% 7-4=1.,-1,% T% @)Ä^% ,2% /U?-S.B.2=% ,72% 7-4=1.,-1,% T% $)Ü%R\P% 3/:17% /U=43.77,-1% B,7%S32=1.3-_%
BU.7:/32.:9%B:.2%`21,%BU3-%S:.97%*)%SS%4:-1%=I.2,1%/3%6:9B,9732.:9%T%/3%7-1C36,%B,%/U.7:/392;%

!
9.7 Câblage sur site 

"
!
!

9.7.1 Précautions lors des travaux de câblage électrique 
!

{% s3.2,7%,9%7:12,%5-,%/,7%6eX/,7%9,%7:.,92%437%,9%6:92362%3I,6%/,7%2-W3-_%E7-12:-2%B-%6h2=%?3-2,%41,77.:9F;%
{% s._,0%/,%6eX/3D,%=/,621.5-,%3I,6%B,7%6://.,17%B,%6eX/,%6:SS,%.9B.5-=%B397%/3%C.D-1,%3C.9%5-U./%9,%7:.2%437%,9%6:92362%3I,6%/3%

2-W3-2,1.,P%,9%4312.6-/.,1%B-%6h2=%?3-2,%41,77.:9;%
{% Z77-1,0>I:-7%5-U3-6-9,%41,77.:9%,_2,19,%9U,72%,_,16=,%7-1%/,7%6:99,62,-17%B,%X:19,7;%

A:17%B,%/U.9723//32.:9%B,%/U.92,11-42,-1%B,%6.16-.2%B,%B=C3-2%B,%S.7,%T%/3%2,11,P%377-1,0>I:-7%5-U./%,72%6:S432.X/,%3I,6%/U:9B-/,-1%
E1=7.72392%3-_%.92,1C=1,96,7%=/,621.5-,7%?3-2,%C1=5-,96,F%4:-1%=I.2,1%-9,%:-I,12-1,%.9-2./,%B,%/U.92,11-42,-1%B,%6.16-.2%B,%
B=C3-2%B,%S.7,%T%/3%2,11,;%

%
%
%
%
%
%
%
%

!

^,22,%-9.2=%,72%=5-.4=,%BU-9%:9B-/,-1;%AU.9723//32.:9%BU-9%6:9B,9732,-1%T%3I396,%B,%4?37,%9:9%7,-/,S,92%1=B-.13%/U,CC,2%
BU3S=/.:132.:9%B-%C362,-1%B,%4-.77396,P%S3.7%4:-113.2%=D3/,S,92%,9213a9,1%-9%=6?3-CC,S,92%39:1S3/%B-%6:9B,9732,-1%,9%13.7:9%
B,7%:9B,7%?3-2,%C1=5-,96,;%OU.9723//,0%c3S3.7%B,%6:9B,9732,-1%T%3I396,%B,%4?37,P%631%6,/3%4:-113.2%,9213a9,1%-9%366.B,92;%

  9.7.2 Vue d’ensemble du câblage 
PD7HH:>65C674E%;7a98>>4:>%94EE8%:E%C=85b:%9:%;^YHCB8%>:5%>768%58N:7>%8E658%=H:>78:5>%=C5678>%98%
HD7E>6CHHC674E.

+##$!#-"!%
<9%.92,11-42,-1%41.96.43/%:-%2:-2%3-21,%S:W,9%B,%B=6:99,_.:9P%3W392%-9,%7=43132.:9%B,%6:92362%B397%2:-7%/,7%4h/,7P%B:.2%

`21,%.96:14:1=%B397%/,%6eX/3D,%C._,%6:9C:1S=S,92%3-_%/:.7%,2%1=D/,S,9232.:97%/:63/,7%344/.63X/,7;%i2,.D9,0%/U3/.S,9232.:9%

=/,621.5-,%3I392%B,%1=3/.7,1%2:-2,%6:99,_.:9;%<2./.7,0%-9.5-,S,92%B,7%C./7%,9%6-.I1,;%O,%7,11,0%c3S3.7%/,7%6eX/,7%D1:-4=7%,2%

377-1,0>I:-7%5-U./7%9,%7:92%437%,9%6:92362%3I,6%/3%2-W3-2,1.,%,2%/,7%X:1B7%21396?3927;%Z77-1,0>I:-7%5-U3-6-9,%41,77.:9%

,_2,19,%9U,72%,_,16=,%7-1%/,7%6:99,_.:97%B,%X:19,7;%L:-2%/,%6eX/3D,%7-1%7.2,%,2%/,7%6:S4:73927%B:.I,92%`21,%.9723//=7%431%

-9%=/,621.6.,9%3D1==%,2%B:.I,92%`21,%6:9C:1S,7%3-_%/:.7%,2%1=D/,S,9232.:97%/:63/,7%344/.63X/,7;%A,%6eX/3D,%7-1%7.2,%B:.2%`21,%

,CC,62-=%6:9C:1S=S,92%3-%76?=S3%B,%6eX/3D,%C:-19.%3I,6%/U-9.2=%,2%3-_%.9721-62.:97%6.>B,77:-7;%Z77-1,0>I:-7%BU-2./.7,1%

-9,%3/.S,9232.:9%=/,621.5-,%B=B.=,;%OU-2./.7,0%c3S3.7%-9,%3/.S,9232.:9%43123D=,%3I,6%-9%3-21,%34431,./;%Z77-1,0>I:-7%

BU=23X/.1%-9,%S.7,%T%/3%2,11,;%O,%S,22,0%437%/U-9.2=%T%/3%2,11,%7-1%-9,%6:9B-.2,%BU-2./.2=P%-9%41:2,62,-1%6:921,%/,7%7-12,97.:97%

:-%-9,%S.7,%T%/3%2,11,%2=/=4?:9.5-,;%<9,%S.7,%T%/3%2,11,%.96:S4/82,%4,-2%41:I:5-,1%-9%6?:6%=/,621.5-,;%Z77-1,0>I:-7%

BU.9723//,1%-9%.92,11-42,-1%B,%6.16-.2%B,%B=C3-2%B,%S.7,%T%/3%2,11,%E@)%SZF;%A,%B=C3-2%B,%/,%C3.1,%4,-2%41:I:5-,1%-9%6?:6%

=/,621.5-,;%Z77-1,0>I:-7%BU.9723//,1%/,7%C-7.X/,7%:-%/,7%B.7c:962,-17%1,5-.7;%
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!
!

{% AU=5-.4,S,92%B:.2%`21,%S.7%T%/3%2,11,;%
{% L:-2,%6?31D,%,_2,19,%T%?3-2,%2,97.:9P%7.%,//,%,72%S=23//.5-,%:-%4:778B,%-9%4:12%B,%S.7,%T%/3%2,11,P%B:.2%`21,%S.7,%T%/3%

2,11,;%
{% A,%6:-1392%B,%6?31D,%,_2,19,%B:.2%`21,%.9C=1.,-1%T%)P*%Z;%V.%/,%6:-1392%B,%6?31D,%.9B.I.B-,/%,72%7-4=1.,-1%T%)P*%ZP%/3%

6?31D,%B:.2%`21,%6:921h/=,%431%/U.92,1S=B.3.1,%BU-9%6:92362,-1%Z^;%
{% A,7%X:19,7%B,%6eX/3D,%nZRV(nP%nZRV*nP%nZ(nP%nZ*n%9,%C:-19.77,92%5-,%/,%7.D93/%B,%6:SS-232.:9;%
{% %

+,-.//,0%I:-7%1=C=1,1%T%/U.S3D,%B,%G;v;#%4:-1%6:993a21,%/3%4:7.2.:9%B,7%4:127%B397%/U-9.2=;%
!%

R1A/,%!J!Q<N<Mj!L,4/!;%!3kC)2A%!(4/,!)%+!
'4;")%+!;%!Qa\a>!XY!

R1A/,%!JPQ<N<Nj!L,4/!;%!3kC)2A%!(4/,!)%+!'4;")%+!;%!
M]aMN!XY!

!
!
!
!
!

!
*! (! /"

'"

\"
"

1" 0"

!
!
!
!
!

!
R1A/,%!J!Q<N<Jj!L,4/!;%!3kC)2A%!(4/,!)%+!'4;")%+!;%!MQaM\!XY!

!

!
!
!
!

!
^:B,% <9.2=%Bj377,SX/3D,%

(% L1:-%4:-1%6eX/,%?3-2,%2,97.:9%

*% L1:-%4:-1%6eX/,%X377,%2,97.:9%

@% L1:-%4:-1%2-W3-%B,%B13.93D,%

!% V:12.,%Bj,3-%

m% K921=,%Bj,3-%

!
!

!
"!

]!

!
>!

!"#$%%
+,-.//,0%-2./.7,1%/,%6eX/,%R)v\O>s%4:-1%/,%C./%BU3/.S,9232.:9;%L:-7%/,7%6eX/,7%7:92%6:99,62=7%T%?3-2,%2,97.:9P%T%
/U,_6,42.:9%B-%6eX/,%B-%2?,1S.72:1%,2%B-%6eX/,%4:-1%/U.92,1C36,%-2./.732,-1;%
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BU!!

i2,.D9,0%2:-2,%/U3/.S,9232.:9%=/,621.5-,P%W%6:S41.7%/U3/.S,9232.:9%B,%/U-9.2=P%/,%6?3-CC3D,%B,%7,6:-17%,2%/U3/.S,9232.:9%B-%
6?3-CC,>,3-%B:S,72.5-,%E/,%637%=6?=392FP%3I392%B,%1,2.1,1%/,%4399,3-%B,%7,1I.6,%B-%X:a2.,1%B,%6:SS-232.:9;%

+,$'#-..$/$!#%

Y.1,62.I,7%B,%6eX/3D,%7-1%/,%2,113.9%
A3%4/-4312%B,7%6eX/3D,7%7-1%/,%2,113.9%B,%/U-9.2=%B:.I,92%`21,%,CC,62-=7%7-1%/,%X:19.,1%T%/U.92=1.,-1%B-%X:a2.,1%B,%
6:SS-232.:9;%Q:-1%366=B,1%3-%X:19.,1P%1,2.1,0%/,%4399,3-%B,%7,1I.6,%B-%X:a2.,1%B,%6:SS-232.:9%E4:12,%(F;%

%
%
%
%
%
%
%

{% s._,0%2:-7%/,7%6eX/,7%T%/U3.B,%B,%7,11,>6eX/,7;%
{% <9%6.16-.2%=/,621.5-,%B=B.=%,72%9=6,773.1,%4:-1%/,%6?3-CC3D,%B,%7,6:-17;%
{% A,7%.9723//32.:97%=5-.4=,7%BU-9%6?3-CC,>,3-%B:S,72.5-,%E3/.S,9232.:9%7-1%7.2,F%9=6,77.2,92%-9%6.16-.2%=/,621.5-,%

B=B.=%4:-1%/,%6?3-CC,>,3-%BU344:.92;%+,-.//,0>I:-7%1=C=1,1%3-%S39-,/%BU.9723//32.:9%,2%B,%/U-2./.732,-1%B-%6?3-CC,>,3-%
B:S,72.5-,;%s._,0%/,%6eX/3D,%B397%/U:1B1,%.9B.5-=%6.>B,77:-7;%

{% Y.74:7,0%/,%6eX/3D,%=/,621.5-,%B,%S39.81,%T%6,%5-,%/,%6:-I,16/,%3I392%9,%7,%7:-/8I,%437%4,9B392%/,7%213I3-_%B,%
6eX/3D,%,2%C._,0>/,%7:/.B,S,92;%

{% V-.I,0%/,%76?=S3%=/,621.5-,%4:-1%/,7%213I3-_%B,%6eX/3D,%=/,621.5-,%E/,7%76?=S37%=/,621.5-,7%7:92%7.2-=7%T%/U311.81,%
B,%/3%4:12,%*F;%

{% ]9723//,0%/,7%C./7%,2%C._,0%/,%6:-I,16/,%C,1S,S,92%B,%S39.81,%T%6,%5-U./%7U3c-72,%6:11,62,S,92;%
%
%
%

9.7.3 Précautions concernant le câblage de l'alimentation électrique 
<2./.7,0%-9,%X:19,%B,%1366:1B,S,92%T%7,12.1%B,%C:1S,%1:9B,%4:-1%/3%6:99,_.:9%3-%X:19.,1%BU3/.S,9232.:9%=/,621.5-,;%V.%6,/3%9,%4,-2%
437%`21,%-2./.7=%,9%13.7:9%B,%13.7:97%.9=I.23X/,7P%377-1,0>I:-7%B,%7-.I1,%/,7%.9721-62.:97%7-.I392,7%J%
%
>% O,%6:99,62,0%437%B,7%C./7%B,%63/.X1,7%B.CC=1,927%3-%S`S,%X:19.,1%BU3/.S,9232.:9%=/,621.5-,;%EA,7%6:99,_.:97%/e6?,7%4,-I,92%

41:I:5-,1%-9,%7-16?3-CC,;F%
>% A:17%B,%/3%6:99,_.:9%B,%C./7%B-%S`S,%63/.X1,P%1,/.,0>/,7%7,/:9%/,%76?=S3%6.>B,77:-7;!

%

%
<2./.7,0%/,%2:-19,I.7%3441:41.=%4:-1%7,11,1%/,7%I.7%B-%X:19.,1;%A,7%4,2.27%2:-19,I.7%4,-I,92%,9B:SS3D,1%/3%2`2,%B,%I.7%,2%
,S4`6?,1%-9%7,113D,%3441:41.=;%
<9%7,113D,%,_6,77.C%B,7%I.7%B-%X:19.,1%4,-2%,9B:SS3D,1%/,7%I.7;%
s._,0%-9%B.7c:962,-1%B,%6.16-.2%B,%B=C3-2%B,%S.7,%T%/3%2,11,%,2%-9%C-7.X/,%T%/3%/.D9,%BU3/.S,9232.:9%=/,621.5-,;%
A:17%B-%6eX/3D,P%377-1,0>I:-7%BU-2./.7,1%/,7%C./7%41,761.27P%,CC,62-,0%B,7%6:99,_.:97%6:S4/82,7%,2%C._,0%/,7%C./7%B,%S39.81,%T%
6,%5-U-9,%C:16,%,_2=1.,-1,%9,%4-.77,%437%3CC,62,1%/,7%X:19,7;!

!
9.7.4 Exigences en matière de dispositifs de sécurité 
!
V=/,62.:99,0%/,7%B.3S821,7%B,%C./%EI3/,-1%S.9.S3/,F%.9B.I.B-,//,S,92%4:-1%6?35-,%-9.2=%,9%I:-7%X37392%7-1%/,%23X/,3-%G>(%,2%
/,%23X/,3-%G>*P%:g%/,%6:-1392%9:S.93/%B-%23X/,3-%G>(%6:11,74:9B%3-%6:-1392%H^Z%B-%23X/,3-%G>*;%Y397%/,%637%:g%/,%H^Z%
B=4377,%#@%ZP%/,7%B.3S821,7%B,7%C./7%B:.I,92%`21,%7=/,62.:99=7%6:9C:1S=S,92%T%/3%1=D/,S,9232.:9%932.:93/,%,9%S32.81,%B,%
6eX/3D,;%
%
A3%4/3D,%B,%I31.32.:9%B,%2,97.:9%S3_.S3/,%3-2:1.7=,%,921,%/,7%4?37,7%,72%B,%*%Ü;%
V=/,62.:99,0%-9%B.7c:962,-1%3W392%-9,%7=43132.:9%B,%6:92362%B397%2:-7%/,7%4h/,7%BU3-%S:.97%@%SSP%377-1392%-9,%
B=6:99,_.:9%2:23/,P%:g%/,%HsZ%,72%-2./.7=%4:-1%7=/,62.:99,1%/,7%B.7c:962,-17%B,%6:-1392%,2%/,7%B.7c:962,-17%B,%41:2,62.:9%
6:921,%/,7%6:-13927%1=7.B-,/7;

40



BK!!

!
!
!
!
!
!
!
!
!
!

"V-4./+! UV"RWX! /3.().6)! +3! TV-4./+! "#V"RWX! /3.().6)!
!

!
/0.1234!

5671"!891":74-:! ;*-:<61!"=4>1:7?-4! ;*3@:4..4-:! AB&!

C*=1<D4!
ECF! GH! &76I!

ECF!
&<9I!
ECF!

&;J!
EJF!

$A;J!
EJF!

&BJ!
EJF!

&/;!
EJF!

'KJ!
EJF! LM! BKJ!

EJF!

NOM! ((PQ(NP! RP! )ST! (UN! )(! )T! (R! V! ))IRP! PI)P! PIRP!

UOM! ((PQ(NP! RP! )ST! (UN! )N! )T! (R! V! )VIRP! PI)P! PIRP!

TOM! ((PQ(NP! RP! )ST! (UN! )U! )S! (R! V! )NIRP! PI)W! )IRP!

)POM! ((PQ(NP! RP! )ST! (UN! )S! (V! (R! V! )RIRP! PI)W! )IRP!

)(OM! ((PQ(NP! RP! )ST! (UN! (U! VP! VR! V! (VIRP! PI)W! )IRP!

)NOM! ((PQ(NP! RP! )ST! (UN! (W! VP! VR! V! (NIRP! PI)W! )IRP!

)UOM! ((PQ(NP! RP! )ST! (UN! (W! VP! VR! V! (RIRP! PI)W! )IRP!

)POM!VQXG! VTPQN)R! RP! VN(! NRU! U! ))! )U! V! RI)R! PI)W! )IRP!

)(OM!VQXG! VTPQN)R! RP! VN(! NRU! )P! )N! )U! V! SI)R! PI)W! )IRP!

)NOM!VQXG! VTPQN)R! RP! VN(! NRU! )(! )N! )U! V! )PI)R! PI)W! )IRP!

)UOM!VQXG! VTPQN)R! RP! VN(! NRU! )(! )N! )U! V! ))I)R! PI)W! )IRP!

!
"V-4./+! UV"RWX! /3.().6)!2%:-6+//+&6!.Y+2!24.&MM.N+!)+!/+2%&6/!TWX!!

!

!
/0.1234!

5671"!891":74-:! ;*-:<61!"=4>1:7?-4! ;*3@:4..4-:! AB&!

C*=1<D4!
ECF!

GH! &76I!
ECF!

&<9I!
ECF!

&;J!
EJF!

$A;J!
EJF!

&BJ!
EJF!

&/;!
EJF!

'KJ!
EJF!

LM! BKJ!
EJF!

NOM! ((PQ(NP! RP! )ST! (UN! (R! V)! VT! V! ))IRP! PI)P! PIRP!

UOM! ((PQ(NP! RP! )ST! (UN! (W! V)! VT! V! )VIRP! PI)P! PIRP!

TOM! ((PQ(NP! RP! )ST! (UN! (S! V(! VT! V! )NIRP! PI)W! )IRP!

)POM! ((PQ(NP! RP! )ST! (UN! V(! VU! VT! V! )RIRP! PI)W! )IRP!

)(OM! ((PQ(NP! RP! )ST! (UN! VS! NV! NT! V! (VIRP! PI)W! )IRP!

)NOM! ((PQ(NP! RP! )ST! (UN! NP! NV! NT! V! (NIRP! PI)W! )IRP!

)UOM! ((PQ(NP! RP! )ST! (UN! NP! NV! NT! V! (RIRP! PI)W! )IRP!
!
!

!
TV-4./+!"#V"RWX!/3.().6)!.Y+2!24.&MM.N+!)+!/+2%&6/!@WX!

!

!
/0.1234!

5671"!891":74-:! ;*-:<61!"=4>1:7?-4! ;*3@:4..4-:! AB&!

C*=1<D4!
ECF! GH! &76I!

ECF!
&<9I!
ECF!

&;J!
EJF!

$A;J!
EJF!

&BJ!
EJF!

&/;!
EJF!

'KJ!
EJF! LM! BKJ!

EJF!

)POM! VTPQN)R! RP! VN(! NRU! (P! (R! VP! V! RI)R! PI)W! )IRP!

)(OM! VTPQN)R! RP! VN(! NRU! (N! (T! VP! V! SI)R! PI)W! )IRP!

)NOM! VTPQN)R! RP! VN(! NRU! (R! (T! VP! V! )PI)R! PI)W! )IRP!

)UOM! VTPQN)R! RP! VN(! NRU! (U! (T! VP! V! ))I)R! PI)W! )IRP!

!
!
!

!"#$%

E!8(6%^:-1392%H3_;%B-%^.16-.2%EZF%>%H3_.S-S%^.16-.2%ZS47%
@F!8(J%^:-1392%L:23/%B,%V-12,97.:9%EZF%>%L:23/%NI,1>6-11,92%ZS47%
E/8(6%^:-1392%H3_;%B-%s-7.X/,%EZF%>%H3_;%s-7,%ZS47%
E:!(6%^:-1392%B,%Y=S3113D,%H3_;%EZF%>%H3_;%V2312.9D%ZS47%
GH8(J%K9%6:9B.2.:97%9:S.93/,7%B,%1,C1:.B.77,S,92%:-%B,%6?3-CC3D,P%/,7%ZS481,7%BU,921=,%B-%
6:S41,77,-1%:g%/3%C1=5-,96,%HZM;%4,-2%C:962.:99,1%3I,6%/U.92,97.2=%9:S.93/,%>%\32,B%A:3B%ZS47%
I?(J%Q-.77396,%9:S.93/,%B-%S:2,-1%>%\32,B%H:2:1%N-24-2%
/H8(J%ZS481,7%T%Q/,.9,%^?31D,%>%s-//%A:3B%ZS47%
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B@!!

"#! "$%!&'!

F,L(
!

!

2",3-4'! 5678! 9:! ;<=7>>=?:! @AB:8A:! C:! 9=! ;6AC7@B:D!

2"+3-4'!3E:9=@F!5678!9:!;<=7>>:G:=7!H!8*F:8I6@8D!

! 2$43-4'!8:9=@F!5678!8*8I:8I*D!

!
MNO,(

"#
!

9.7.5 Retirez le couvercle du boîtier de commutation 
!

!
G<H^JA`G`HcA!

=<Je`_HoDJ!"J!
<jDAH`=!
TB5%.-(!

G<H^JA`G`HcA!
=<Je`_HoDJ!"J!

<jDAH`=!
TB5%.-(!

G<H^JA`G`HcA!=<Je`_HoDJ!"J!<jDAH`=!
YB5%.-(!

!
!

%
%

%
%

A:17%B,%/3%6:99,_.:9%3-%X:19.,1%BU3/.S,9232.:9%=/,621.5-,P%-2./.7,0%/3%X:19,%B,%6eX/3D,%6.16-/3.1,%3I,6%/3%D3.9,%BU.7:/32.:9%EI:.1%/3%
s.D-1,%G;(F;%

<2./.7,0%-9%6:1B:9%BU3/.S,9232.:9%5-.%1,74,62,%/,7%74=6.C.632.:97%,2%1366:1B,0>/,%7:/.B,S,92;%Q:-1%=I.2,1%5-,%/,%6:1B:9%9,%7:.2%
31136?=%431%-9,%C:16,%,_2=1.,-1,P%377-1,0>I:-7%B,%/,%C._,1%B,%S39.81,%7=6-1.7=,;%

V.%/3%X:19,%B,%6eX/3D,%6.16-/3.1,%3I,6%/3%D3.9,%BU.7:/32.:9%9,%4,-2%437%`21,%-2./.7=,P%I,-.//,0%I:-7%377-1,1%5-,%J%%

{% O,%6:99,62,0%437%B,-_%6:1B:97%BU3/.S,9232.:9%B,%B.3S821,7%B.CC=1,927%3-%S`S,%X:19.,1%BU3/.S,9232.:9%E6,/3%4,-2%41:I:5-,1%
-9,%7-16?3-CC,%B,7%C./7%,9%13.7:9%BU-9,%6:99,_.:9%/e6?,F%EI:.1%/3%s.D-1,%G;*F;%

!
!

f9'4(!/(!
$.2,L3(!
$&'$7,.&'(!

!

!" 1&7+!0/%'.(3!

C%6)%(!
)*.'0:+(3.30%(!

!Y!B7=!+4!>-7Z:4!
!
!
!
!

!
_.$$9'/(1(4*!#,($*'&67(!$9''($*!

!
9.7.6 Connexion pour d'autres composants 
:;<=>"'&/-kT"

!
"$%!()*! "$%!+,!

!

$! %&
! &'
!

%(
!

) ! *+
, ! -! .+
, !

/! *+
0 ! 1 ! .+
0 !

( !

2! (
)*
!

& ! &(
3 !
4 !

5 ! &(
3!

!
!

%!
"##$!

$!
()%!

*!
+,,&!

+!
()$!

&!
+,,'!

,!
+)'!

-!
./0!

1!
./2!

'!
./3!

%4!
./5!

%%!
67%!

%$!
-./#!

%*!
67#%!

%+!
"%!

%&!
89$!

%,!
-0102!
!

%-!
#:;!<:!

%1! %'!
;%!

$4!
)!

$%!
)!

$$!
)!
!
)!

$*! $+!
)! ! )!

$&!
)!

$,!
)!

$-!
0%8(!

$1!
*,3&!

$'!
"$!

*4!
89%!

*%!
-012#!

*$!
%&'()!

_! M! !̀ A!

a! ! E b! X!

<! A!

<OM!

<! A!

XD
MJ

!

XD
MJ

!

<OM!

<! A!

X^b"!
%

A,%B.7c:962,-1%B,%6.16-.2%B,%B=C3-2%B,%S.7,%T%/3%2,11,%B:.2%`21,%B,%2W4,%?3-2,%I.2,77,%B,%@)%SZ%EÖ)P(%7F;%+,-.//,0%
-2./.7,1%-9%C./%X/.9B=%T%@%6:9B-62,-17;%
A3%6:9C.D-132.:9%431%B=C3-2%B-%6?3-CC3D,%B,%7,6:-17%,72%/U:42.:9%@%E4:-1%-9%6?3-CC3D,%B,%7,6:-17%B,%G%&'F;%
A,7%I3/,-17%.9B.5-=,7%7:92%B,7%I3/,-17%S3_.S3/,7%E6:97-/2,0%/,7%B:99=,7%=/,621.5-,7%4:-1%/,7%I3/,-17%,_362,7F;%
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BA!!

0+)#!

1! '!%4!%%!%$!
! ! ! !!

%,!%&!%+!

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%
%

A,%4:12%C:-19.2%/,%7.D93/%B,%6:921h/,%T%/3%6?31D,;%Y,-_%2W4,7%B,%4:127%B,%7.D93/%B,%6:921h/,%J%
LW4,%(%J%^:99,62,-1%T%7,6%7397%2,97.:9;%
LW4,%*%J%Q:12%C:-19.77392%/,%7.D93/%3I,6%-9,%2,97.:9%B,%**)+;%V.%/,%6:-1392%B,%/3%6?31D,%,72%Ö)P*ZP%/3%6?31D,%4,-2%
`21,%6:99,62=,%B.1,62,S,92%3-%4:12;%V.%/,%6:-1392%B,%/3%6?31D,%,72%áx)P*ZP%/,%6:92362,-1%Z^%,72%9=6,773.1,%4:-1%/3%
6?31D,;%
!

!
!

!
%! $! *! +! &! ,! -!
! %-!%1!! %'!$4!$%!$$!

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

:P$)(,( ( <%B*(9)(@%'&*Q9)(>)(95(#%B*@)(>)(@459)B*(5>>"&"%'')99)(

C%)+!
!
!
!

!
!
!
!
!

!

!
!
(
!

!

!

!
! ! !

!

!
!

! !

! !

!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
CZ["!

C%)+! H:-6+//0%(! /4!>*664>14:!#!

!
"!

"! ZBB"! !
5\";TVY.((+!]!
Y%0+=!

A! Z["!
"@! [!

!
#!

T! ZBBA! !
5\A;TVY.((+!]!
Y%0+=!

U! Z[A!
A#! [!

!
$!

G! ZBBT! !
5\T;TVY.((+!]!
Y%0+=!

R! Z[T!
A"! [!

%!
S! J^2!

J%:-+;_%(+A!
-%:-+=!AA! [!

&! ?! J^%! J%:-+!)+!
2062&'.30%(!
+,3860+&6+!`!J%:-+!
)+!_%(+!"!

AT! [!

'! @! J^/!
J%:-+!]!8(+6N0+!
/%'.06+!AU! [!

(! "#! J^)!
aEX!-%:-+!)+!
3&K.&3+60+!AG! [!

)! ""! I1E!
R)#)*CD(AR! [!

*! "A! OE5"!
S%B*@)(>)(@459)B*(
5>>"&"%'')99)(AS! OE5A!

+! "T! aB1"! " R)#)*CD!
A?! aB1A!

!
!

&&!
"U! >"! "

R)#)*CD!
A@! >A!

"#!
"G! 5FA! 50N(.'!)P+(368+!

)P8(+6N0+!
/%'.06+!

T#! 5F"!

!
"$!

"R! OC^CF! I(368+!)&!34+6:%/3.3!
)P.:70.(2+!;4.&3+!

3+(/0%(=,!
T"! OC^F"!
TA! OC^E1!

%

! C%)+! H:-6+//0%(! 5+!2%((+23+6!]!

!
C!

"! ! I(368+!)&!34+6:%/3.3!
)P.:70.(2+!;7.//+!

3+(/0%(=!
#! !

$! !

C! A! "! !
5b!#! 5b!

C! T!
"! ! !
#! !

!
C[U! e91174&$.*&94!

*('1&4.,!
M45TB)(
8%>B9)(
#)9%'(B')(
#DTB)'@)(
$%B*(B')(
MUSMU!V(

%

43



BB!!

9:"&&!
!
!
"! $!

"+!

( (

MKT!

9:"&!

!

5\A!

0+)#!

!

!

%
%

%
(F%Q:-1%/,%7.D93/%BU,921=,%BU=9,1D.,%7:/3.1,%J%

"

!

! !
*B!%D-.,!=0!90224!I!>!9-146!@A(G!@A*!4;!
@A>C^!

!
!
!

"-! "1! "/! "0!!
! $+! -4! -"! -$!

56(<*%@D>B*)(

M%'')@&)G(9)(@HI9)(5B7(I%*')#(5$$*%$*"D)#(@%88)("'>"TBD(#B*(9W"85=)J(

X"7)G(#%9">)8)'&(9)(@HI9)()'($95@)J(

Y6!D-.,!=\0,,R;!I!/16;02<4^!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!

!
! ! *! +! ! ! ! ! ! ! ! ! %*! %+! %&! %,! !

! ! $4! ! ! ! ! ! ! ! ! $'! *4! *%! *$!

:)'#"%'( EEK3E-KZUM(

M%B*5'&(>)(?%'@&"%'')8)'&(
857"8B8(2U6(

KJE(

:5"99)(>B(@HI95=)(288E6( KJ[\(

%

$46.7*6! ((PQ(NPCJ;!

&<973-3!:-6676D!>-::461EJF! PI(!

$<7==4!+-!>[,=<D4!E33*F! PIWR!

$0@4!+4!.7D6<=!+-!@*:1!+4!>*61:\=4! $0@4!(!

%

A5C']'Y!J''^$!

"$%!()*! "$%!+,! !

!

!

! !
J"+!

!
!

!

!
!

!

! !

! !

!
!

!!!!!!!!!!!!!!

&'!"$%!"#!

/
4
#!
/
4
&!
/
4
'!
/
4
5!

"!
#!

$!
%!

&!
"#
'
!(
)
*
!+
,-
!+
,.
!/
"!

0!
1!

2!
3!

"4
!

"#
'
!(
)
*
!5
,-
!
5,
.
!
/#
!

! ! ! ! $! 5! ! ! ! ! ! ! &/! &)! &$! &5!!
! ! ! (&! ! ! ! ! ! (-! /'! /&! /(!

%

!

%&!
*4!

(

44



BC!!

!

!
!

K6L:8!F7559M!

-! &! *! % =%!

! !
!

$! ! +! ! ,! ! 1!

!

!

!

K6L:8!F7559M!

-! &! *! % =%!

! !

$! ! +! ! ,! ! 1!

!!!!

!!!!

!

!

9:"&!

! !

!
:;9"j7;9"89"
H7;=G7D9!"

!

!
!
!
!

!

6+\"

>B!D-.,!=0!E-:E4!/4!<1,<.=0;1-2!4;!=0!E-:E4!/4!;.Y0.;4,14!/OWM@!
!
!
!
!
!
!
!
(

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "0!!
! ! ! ! ! ! ! ! ! ! ! ! ! -"!-$!

!
!
!
!

!
! ! $+! $,! $-! $.!!

! ! ! */! +0! +$! +*!!

"
"
"

"
" "

!
!
!
!
!
!
!

!
9:"&!

!
!

.>5!

*%!*$!

!
!

!
!

.=!J6%28)&6+!

C%((+23+_!'+!2c7'+!.&,!7%6(+/!.--6%-608+/!2%::+!0()0d&8!/&6!'P0:.N+e!

B0,+_!/%'0)+:+(3!'+!2c7'+!+(!-'.2+e!!

J%&6!'+!34+6:%/3.3!)P.:70.(2+!<!
1K-+!)+!34+6:%/3.3!)P.:70.(2+!"!;E.&3+!3+(/0%(=!<!fJZXI>!H[f!M%&6(03!'.!3+(/0%(!
)+!M%(230%((+:+(3!.&!34+6:%/3.3!)P.:70.(2+g!:.0/!(+!M%&6(03!-./!)06+23+:+(3!'.!
3+(/0%(!.&!2%((+23+&6!)&!34+6:%/3.3!)P.:70.(2+e!F+!-%63!fT"!F"f!M%&6(03!'.!3+(/0%(!
)+!AA#\!.&!2%((+23+&6!)&!34+6:%/3.3!)P.:70.(2+e!F+!-%63!fT"!F"f!+/3!2%((+238!
)+-&0/! '+! -%63! )P.'0:+(3.30%(! -60(20-.'! )+! 'P&(038! F! )+! 'P.'0:+(3.30%(! 8'+2360d&+!
:%(%-4./8+e!
!J%&6! '+! 34+6:%/3.3! )P.:70.(2+! )+! 3K-+! A! ;$.//+! 3+(/0%(=! <! fJZXI>! H[f!
M%&6(03!'.!3+(/0%(!)+!M%(230%((+:+(3!.&!34+6:%/3.3!)P.:70.(2+e!

h+34%)!C!
#0"j7;9A"89"H7;=GfD9" !"

"

"
E! TA! F"! T"!

!
!
!
!

<N1VR(]O(
>1"!

!
!
!
!
!
!
!
!
!
!
!
!

!
>1A!

!
!
!
!
!
!
!
C!"R!
!
!
!

!
<N1VR(]O(

!
!
!
!

!
14+6:%/3.3!)P.:70.(2+!)+!3K-+!"!
;E.&3+!3+(/0%(=

"

!
!
!

9:"&!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

E!

h+34%)!O!
!

$%&'()f*+",-")>.*/.+"
,-"0&,+"!"

"
"

-$!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
YE( Y,( ,/(

F"!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
C!

!
!
!
!
!
JZXI>!

H[!

!

"0!

!
!

H,!(>&-*(!/(7>!1#*%9/(-!/(!$944(>&94!95*&944(,,(-!
(4!894$*&94!/7!*I5(!/(!*%('19-*.*!/0.12&.4$(;

!
!
!
!

>1"!

-"!

1+(/0%(! AA#VAU#\OC!

C%&6.(3!)+!M%(230%((+:+(3!
:.,0:&:!;O=!

#eA!

1.0''+!)&!2c7'.N+!;::A=! #eSG!

1K-+!)+!/0N(.'!)&!-%63!)+!
2%(36i'+!

1K-+!A!

%

1+(/0%(! AA#VAU#\OC!

C%&6.(3!)+!M%(230%((+:+(3!
:.,0:&:!;O=!

#eA!

1.0''+!)&!2c7'.N+!;::A=! #eSG!

%

'9@N:AB=B@6A!*9:;B8@O7:!

]9()7"#&)(&*%"#(8D&4%>)#(>)(@%'')7"%'($%B*(9)(@HI9)(>B(&4)*8%#&5&^()'(?%'@&"%'(>)(
9W5$$9"@5&"%'J(Z%"@"(B')(>)#@*"$&"%'(>)(>)B7(>)#(8D&4%>)#^(U()&(;(+(
(
_( !"#$%&'()(*+%,#-./'(&'(-"0/10'(&2(3%&'4(5(
`)(&4)*8%#&5&(>W58I"5'@)($)B&(@%'&*Q9)*(9)(@45B??5=)()&(95(@9"85&"#5&"%'("'>"C">B)99)8)'&^(
@%88)(9)(@%'&*Q9)B*($%B*(B')(B'"&D(A(TB5&*)(&BP5B7J(
`%*#TB)(9)(8%>B9)(4P>*5B9"TB)()#&(@%'')@&D(A(B'(*D=B95&)B*(>)(&)8$D*5&B*)()7&)*')^(
9W"'&)*?5@)(B&"9"#5&)B*(>D?"'"&(9)(:aVRbNS:U:(!WUb;]UOMV(#B*(bN!V(SV:(+(
(
)67(5(`%*#TB)(9WB'"&D(>D&)@&)(B')(&)'#"%'(>)(EYKZMU()'&*)(M()&(`,^(9WB'"&D(?%'@&"%'')()'(
8%>)(*)?*%">"##)8)'&J(
)68(+(`%*#TB)(9WB'"&D(>D&)@&)(B')(&)'#"%'(>)(EYKZMU()'&*)(a()&(`,^(9WB'"&D(?%'@&"%'')()'(
8%>)(@45B??5=)J(
)69(5(`%*#TB)(9WB'"&D(>D&)@&)(B')(&)'#"%'(>)(KZMU(>)#(>)B7(@Q&D#(2M3`,^(a3`,6^(9WB'"&D(@)##)(
>)(?%'@&"%'')*($%B*(9)(@45B??5=)(%B(95(@9"85&"#5&"%'J(
)6:(5(`%*#TB)(9WB'"&D(>D&)@&)(B')(&)'#"%'(>)(EYKZMU(>)#(>)B7(@Q&D#(2M3`,^(a3`,6^(9WB'"&D(
?%'@&"%'')()'(8%>)(*)?*%">"##)8)'&J(
(
_( !"#$%&'(;(*+%,#-./'(&<2,'(=%,'4(5(
`)(&4)*8%#&5&(>W58I"5'@)(?%B*'"&(B'(#"='59(>)(@%88B&5&"%'(A(9WB'"&DJ(`W"'&)*?5@)(B&"9"#5&)B*(
>D?"'"&(9)(:aVRbNS:U:(!WUb;]UOMV(#B*(NOV(cNOV(+(
;67(+(`%*#TB)(9WB'"&D(>D&)@&)(B')(&)'#"%'(>)(EYKZMU()'&*)(a()&(`,^(9WB'"&D(#W599B8)J(
;68(5(`%*#TB)(9WB'"&D(>D&)@&)(B')(&)'#"%'(>)(KZMU()'&*)(a()&(`,^(9WB'"&D(#WD&)"'&;!

%,!

,+)%"

j7;9/" j7;90%

45



BD!!

1>(2&,+"%"$%&'()f*+",+",+-3"4&'+56"7"
"
8+"0&,-*+"29,)/-*:;-+"+5("<&''+<(>"Y",+-3"(2+)0&5(/(5",=/0>:/'<+?"
(/',:5";-+"*=:'(+)@/<+"-(:*:5/(+-)",>@:':("*+"ABCD1EFAGA"H=G1IJGK%C"
5-)"LEKCF"7"
%MN"7"8&)5;-+"*=-':(>",>(+<(+"-'+"(+'5:&'",+"OPQR%G"+'()+"B"+("8N?"*/"
4&'+"N"5=/**-0+M"8&)5;-+"*=-':(>",>(+<(+"-'+"(+'5:&'",+"QR%G"+'()+"B"+("
8N?"*/"4&'+"N"5=>(+:'(M"
%MO"7"8&)5;-+"*=-':(>",>(+<(+"-'+"(+'5:&'",+"OPQR%G"+'()+"%"+("8N?"*/"
4&'+"O"5=/**-0+"+'"@&'<(:&'",+"*/"<&-)>+",+"(+0S>)/(-)+"/0>:/'(+M"
8&)5;-+"*=-':(>",>(+<(+"-'+"(+'5:&'",+"QR"+'()+"%"+("8N?"*/"4&'+"O"
5=>(+:'(M"
%MP"7"8&)5;-+"BT8N"+("%T8N"5&'(",>(+<(>5"<&00+"QR%G?"*=-':(>"5=>(+:'(M"
%MU"7"8&)5;-+"BT8N"+("%T8N"5&'(",>(+<(>5"<&00+"OPQR%G?"Y"*/"@&:5"*/"
4&'+"N"+("*/"4&'+"O"5=/**-0+'(M"
%+((+"0>(2&,+"S+)0+("*+"<&'()f*+":',>S+',/'(",+",+-3"4&'+5"Y"*=/:,+",+"
,+-3"(2+)0&5(/(5",=/0>:/'<+"+(",+"5:.'/-3"5S><:@:;-+5"+'"@&'<(:&'",+5"
>+5&:'5",+"<2/;-+"4&'+"+(",+"*/"(+0S>)/(-)+"/0>:/'(+M"

"
"
"
"

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"

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

?%'!

!

!

! !

!
!

!

!
!

!

!

!

!

! !
!

E1! CZh! CF!

! !
#0"j7;9A"H7;=GfD9AP

!" ! ! ! !
! !

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

?%'!
!

!

! !

!
!

!

!
!

!

! !

! !
!

E1! CF!

CZh!
h+34%)!O!

#67;=GfD9"89"G>ED@E9"8L"B789P"

JZXI>!
H[!

!
!
!
!

>1"!

"!
#!

$!
%!

&!
"#
'
!(
)
*
!+
,-
!+
,.
!/
"!

0!
1!

2!
3!

"4
!

"#
'
!,
-
.
!
5,
-
!
5,
.
!
/#
!

/
4
#!
/
4
&!
/
4
'!
/
4
5!

"!
#!

$!
%!

&!
"#
'
!(
)
*
!+
,-
!+
,.
!/
"!

0!
1!

2!
3!

"4
!

"#
'
!,
-
.
!
5,
-
!
5,
.
!
/#
!

c%')(,(( c%')(E(

H,!(>&-*(!*'9&-!1#*%9/(-!/(!$944(>&94!597'!,(!$L2,(!/7!*%('19-*.*!
(4!894$*&94!/(!,0.55,&$.*&94;!K9&$&!74(!/(-$'&5*&94!/(-!1#*%9/(-!GF!
f!(*!e!h!
!
^#*%9/(!G!Pe94*'b,(!/(!'#3,.3(!/7!19/(Q!h!
!
<(!*%('19-*.*!/0.12&.4$(!5(7*!$94*'b,('!,(!$%.788.3(!(*!,.!
$,&1.*&-.*&94!&4/&:&/7(,,(1(4*F!$911(!,(!$94*'b,(7'!597'!74(!74&*#!
@!67.*'(!*7I.7>;!
<9'-67(!,(!19/7,(!%I/'.7,&67(!(-*!$944($*#!@!74!'#37,.*(7'!/(!
*(15#'.*7'(!(>*('4(F!,0&4*('8.$(!7*&,&-.*(7'!/#8&4&*!,(!`WJ_^cM`G`!
"0G^fHGAeJ!-7'!^c"J!MJ`!h!
G;T!h!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!TSKee!(4*'(!e<!(*!
ec^F!,074&*#!894$*&944(!(4!19/(!'(8'9&/&--(1(4*;!
G;S!h!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!TSKee!(4*'(!W`!(*!
ec^F!,074&*#!894$*&944(!(4!19/(!$%.788.3(;!
G;Y!h!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!VKee!/(-!/(7>!$b*#-!
Pe<Bec^F!W`Bec^QF!,074&*#!$(--(!/(!894$*&944('!597'!,(!$%.788.3(!
97!,.!$,&1.*&-.*&94;!
G;Z!h!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!TSKee!/(-!/(7>!$b*#-!
Pe<Bec^F!W`Bec^QF!,074&*#!894$*&944(!(4!19/(!'(8'9&/&--(1(4*;!
!
^#*%9/(!f!Pe94*'b,(!/074(!)94(Q!h!
!
<(!*%('19-*.*!/0.12&.4$(!897'4&*!74!-&34.,!/(!$9117*.*&94!@!
,074&*#;!<0&4*('8.$(!7*&,&-.*(7'!/#8&4&*!,(!`WJ_^cM`G`!"0G^fHGAeJ!
-7'!cAJ!lcAJ!h!
f;T!h!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!TSKee!(4*'(!W`!(*!
ec^F!,074&*#!-0.,,71(;!
f;S!h!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!VKee!(4*'(!W`!(*!
ec^F!,074&*#!-0#*(&4*;!
!
^#*%9/(!e!Pe94*'b,(!/(!/(7>!)94(-Q!h!
!
<(!19/7,(!%I/'.7,&67(!(-*!$944($*#!@!/(7>!*%('19-*.*-!
/0.12&.4$(F!*.4/&-!67(!,0&4*('8.$(!7*&,&-.*(7'!/#8&4&*!,(!
`WJ_^cM`G`!"0G^fHGAeJ!-7'!lcAJM!h!
e;T!h!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!TSKee!(4*'(!W`!(*!
ec^F!,.!)94(!T!-0.,,71(;!<9'-67(!,074&*#!/#*($*(!74(!*(4-&94!/(!
VKee!(4*'(!W`!(*!ec^F!,.!)94(!T!-0#*(&4*;!
e(-!1#*%9/(-!/(!$944(>&94!5('1(**(4*!/(!$94*'b,('!,(!$%.788.3(F!
,.!$,&1.*&-.*&94!(*!,(!894$*&944(1(4*!/(!,074&*#!(4!894$*&94!/(-!
-&34.7>!/7!*%('19-*.*!/0.12&.4$(!(*!/(-!2(-9&4-!/(!,0.55,&$.*&94;!

46



BM!!

!

(
(

%

] \! Y! ! T!
!

"

GT!

GS!

[! R Z S!

" !
!
!
!

!
!
!
!
!
!

!
!
!
!
!
!

!
!
!
!
!
!

!
!

!
!
"
"
"
"
"
"
"
"
!
!
!
!

MN!F*56!%(!$*0$-!,-!'&6'5%()&*+!-#)46&-56-!Fc*7!

! !

%

%

%

%

%

%

%

%

! ! ! ! ! E\( E/( E[( Ed(!
! ! ! ! ! ! EL( YK(Y,(YE(

%

$9;A<7;" 00(&0'(W56"

C%&6.(3!)+!M%(230%((+:+(3!:.,0:&:!;O=" (S0"
!

1.0''+!)&!2c7'.N+!;::A=" (S_\"

1K-+!)+!/0N(.'!)&!-%63!)+!2%(36i'+" $`F9"/"

%

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

!

!

! !
?%'!

!

!
!

!

!

! !

! !
!

E1! CZh!

!f!
" " "

!
HA!

!
!
!
!

_`T!

/
4
#!
/
4
&!
/
4
'!
/
4
5!

"!
#!

$!
%!

&!
"#
'
!(
)
*
!+
,-
!+
,.
!/
"!

0!
1!

2!
3!

"4
!

"#
'
! ,
-
.
!
5,
-
!
5,
.
!
/#
!

^;*%J%A:175-,%/U-9.2=%B=2,62,%-9,%2,97.:9%B,%(*+^^%
,921,%^A%,2%^NHP%/3%0:9,%*%7U3//-S,%,9%C:962.:9%B,%/3%
6:-1X,%B,%2,S4=132-1,%3SX.392,;%A:175-,%/U-9.2=%
B=2,62,%-9,%2,97.:9%B,%)+^^%,921,%^A%,2%^NHP%/3%0:9,%
*%7U=2,.92;%
%
^;@%J%A:175-,%RL>^NH%,2%^A>^NH%7:92%B=2,62=7%
6:SS,%)+^^P%/U-9.2=%7U=2,.92;%
%
^;!%J%A:175-,%RL>^NH%,2%^A>^NH%7:92%B=2,62=7%
6:SS,%(*+^^P%T%/3%C:.7%/3%0:9,%(%,2%/3%0:9,%*%
7U3//-S,92;%

X^b"!
<(!$L2,.3(!/7!*%('19-*.*!/9&*!$9''(-594/'(!.7>!
'#3,.3(-!/(!,0&4*('8.$(!7*&,&-.*(7';!

<0.,&1(4*.*&94!/(!,.!1.$%&4(!(*!/7!*%('19-*.*!/(!,.!
5&?$(!/9&*!C*'(!$944($*#(!@!,.!1C1(!,&34(!4(7*'(;!

<.!l94(!S!4(!5(7*!894$*&944('!670(4!19/(!$%.788.3(!
,9'-67(!,(!19/(!/(!'(8'9&/&--(1(4*!(-*!-#,($*&944#!-7'!
,0&4*('8.$(!7*&,&-.*(7'!(*!67(!,.!l94(!T!(-*!#*(&4*(;!M&!ge<g!
/.4-!,.!l94(!S!-(!8('1(!,9'-!/(!,0&4-*.,,.*&94!(*!67(!,(!
-I-*?1(!'(-*(!(4!19/(!gcXXg;!O(4/.4*!,0&4-*.,,.*&94F!,(!
$L2,.3(!/(-!*%('19-*.*-!597'!,.!l94(!T!(*!,.!l94(!S!
/9&*!C*'(!$9''($*;!

47



BS!!

cQ%#9=;"A7"69>C;\A7"Ff=>7"89=;67"F7"6R?A7=;"?FF:C:9>>7AA7!"
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

<!

3F%Q1:6,B-1,%

%
^:99,62,0%/,%6eX/,%3-_%X:19,7%3441:41.=,7%6:SS,%.9B.5-=%
7-1%/U.S3D,;%
s._,0%/,%6eX/,%3I,6%B,7%6://.,17%B,%7,113D,%3-_%C._32.:97%B,%
6://.,17%B,%7,113D,%4:-1%377-1,1%/,%7:-/3D,S,92%B,7%
6:9213.92,7;%

!
!

! $9;A<7;" 00(&0'(W56"

C%&6.(3!)+!M%(230%((+:+(3!:.,0:&:!
;O="

(S0"

!
1.0''+!)&!2c7'.N+!;::A="" (S_\"
1K-+!)+!/0N(.'!)&!-%63!)+!2%(36i'+ !

! !

! " $`F9"0"
!

L,97.:9% **)>*!)+Z^%

C%&6.(3!)+!M%(230%((+:+(3!:.,0:&:!;O=% );*%
!

1.0''+!)&!2c7'.N+!;::A=% );vm%

1K-+!)+!/0N(.'!)&!-%63!)+!2%(36i'+% LW4,%*%
%

@()%!
!
!
!
)! (!
)W!

)(!
(W!

!

V(!

!

5D<B9;=@=<7;">D9H=G<NL9"

!

! !
!

!
!

!

!

"
69==9"F@G=<9"AK@FFD<NL9"L;<NL9B9;="Y"DKL;<=>"A@;A"L;"8<AF7A<=<R"
89"HM@LRR@E9"89"A9H7LGA"Y"<;=9GJ@DD9AS"V<"DKL;<=>"9A=">NL<F>9"
8KL;" 8<AF7A<=<R" 89" HM@LRR@E9" 89" A9H7LGA" Y" <;=9GJ@DD9A," D9"
B78LD9"M`8G@LD<NL9";9"87<="F@A"[=G9"H7;;9H=>"Y"L;9"A7LGH9"
89"HM@D9LG"@88<=<7;;9DD9S"

8`"abdEE"L"Xb!
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SN!F*56!%-!64.-(5!&+)-%%&<-+)!
AU-9.2=%B.74:7,%BU-9,%C:962.:9%B,%1=7,3-%.92,//.D,92;%]/%W%3%B,-_%
4:127%7-1%/3%6312,%B,%6.16-.2%.S41.S=%EQ^lF%4:-1%6:99,62,1%/,%
7.D93/%V[%E7S312%D1.BF%,2%/,%7.D93/%K+<%6:SS,%7-.2%J%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%

(;%A:175-,%/,%7.D93/%K+<%,72%362.I=P%/U-9.2=%C:962.:99,%6:SS,%7-.2%J%

%

A,%S:B,%BU,3-%6?3-B,%739.23.1,%EYR'F%,72%362.I=P%/3%2,S4=132-1,%B,%
1=D/3D,%4377,%3-2:S32.5-,S,92%T%v)!P%,2%/,%6?3-CC,>,3-%=/,621.5-,%
E'LRF%C:962.:99,%6:SS,%7-.2%J%

V.%L'%Ö%#G!P%/,%6?3-CC,>,3-%=/,621.5-,%E'LRF%,72%362.I=;%

V.%L'%y%v)!P%/,%6?3-CC,>,3-%=/,621.5-,%E'LRF%,72%B=7362.I=;%

AU-9.2=% C:962.:99,% ,9% S:B,% B,% 6?3-CC3D,"1,C1:.B.77,S,92%
6:9C:1S=S,92%T%/3%/:D.5-,%9:1S3/,;%

%

*;%A:175-,%/,%7.D93/%K+<%,72%B=7362.I=%,2%5-,%/,%7.D93/%V[%,72%362.I=P%
/U-9.2=%C:962.:99,%9:1S3/,S,92;%

%

@;%A:175-,% /,% 7.D93/% K+<% ,72% B=7362.I=% ,2% 5-,% /,% 7.D93/% V[% ,72%
B=7362.I=P% /,%S:B,%BU,3-%6?3-B,%739.23.1,%EYR'F%,72%B=7362.I=P% /,%
6?3-CC,>,3-%=/,621.5-,%E'LRF%,72%.9I3/.B,P%/3%C:962.:9%B,%B=7.9C,62.:9%
,72% .9I3/.B,;% A3% B-1=,% B,% C:962.:99,S,92% S3_.S3/,% 4:-1% /,%
6?3-CC3D,"1,C1:.B.77,S,92%,72%B=C.9.,%7-1%nV[%\<OO]O[%L]HKnP%4-.7%
/U-9.2=%7U=2,.92;;%

/
4
#!
/
4
&!
/
4
'!
/
4
5!

"!
#!

$!
%!

&!
"#
'
!(
)
*
!+
,-
!+
,.
!/
"!

0!
1!

2!
3!

"4
!

"#
'
!(
)
*
!5
,-
!
5,
.
!
/#
!

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

!

!

! !
J"+!

!
!

!

!
!

!

! !

!
!

!

\KVKZ<%]OLKAA][KOL%
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10. DEMARRAGE ET CONFIGURATION
%AU.9723//32,-1%B:.2%6:9C.D-1,1%/U-9.2=%4:-1%6:11,74:9B1,%T%/U,9I.1:99,S,92%BU.9723//32.:9%E6/.S32%,_2=1.,-1P%:42.:97%
.9723//=,7P%,26;F%,2%3-%9.I,3-%B,%6:S4=2,96,%B,%/U-2./.732,-1;%

10.1 Aperçu des réglages des interrupteurs DIP 

10.1.1 Réglage de la fonction 

A,7%.92,11-42,-17%Y]Q%V'(P%V'*P%V'@%,2%V'!%7,%21:-I,92%7-1%/3%6312,%41.96.43/,%B-%S:B-/,%?WB13-/.5-,%B,%6:SS39B,%EI:.1%
nG;@;(%^312,%41.96.43/,%B-%S:B-/,%?WB13-/.5-,nF%

\=C=1,0>I:-7%3-%76?=S3%B,%6eX/3D,%=/,621.5-,S,92%6:921h/=;%

%

10.2 Démarrage initial par temps ambiant extérieur bas 
A:17%B-%B=S3113D,%.9.2.3/%,2%/:175-,%/3%2,S4=132-1,%B,%/U,3-%,72%X377,P%./%,72%,77,92.,/%5-,%/U,3-%7:.2%6?3-CC=,%41:D1,77.I,S,92;%A,%
9:9>1,74,62%B,%6,22,%6:97.D9,%4,-2%,9213a9,1%B,7%C.77-1,7%B397%/,7%4/396?,17%,9%X=2:9%,9%13.7:9%B-%6?39D,S,92%B,%2,S4=132-1,%
134.B,;%+,-.//,0%6:92362,1%/U,921,41,9,-1%1,74:973X/,%B,%/3%6:9721-62.:9%,9%X=2:9%31S=%4:-1%4/-7%B,%B=23./7;%

%

10.3 Vérifications pré opérationnelles 
+=1.C.632.:97%3I392%/,%B=S3113D,%.9.2.3/;%

!

+##$!#-"!%
]/%,72%,77,92.,/%5-,%/U.9723//32,-1%/.7,%2:-2,7%/,7%.9C:1S32.:97%B,%6,%6?34.21,%B,%S39.81,%7=5-,92.,//,%,2%6:9C.D-1,%/,%7W728S,%
6:9C:1S=S,92%3-_%.9721-62.:97%5-.%7U344/.5-,92;%

+,$'#-..$/$!#%
i2,.D9,0%/U3/.S,9232.:9%=/,621.5-,%3I392%BU344:12,1%B,7%S:B.C.632.:97%3-_%1=D/3D,7%B,7%.92,11-42,-17%Y]Q;%

)+!0$'%
%{% OU:-X/.,0%437%BU3//-S,1%/,%B.7c:962,-1%B-%6?3-CC,>,3-%BU344:.92%E6,/3%7U344/.5-,%-9.5-,S,92%3-_%-9.2=7%
=5-.4=,7%BU-9%1=7,1I:.1%BU,3-%6?3-B,%B:S,72.5-,%,9%:42.:9F;%

%
{% H.7,%T%/3%2,11,%J%Z77-1,0>I:-7%5-,%/,7%C./7%B,%S.7,%T%/3%2,11,%:92%=2=%6:11,62,S,92%6:99,62=7%,2%5-,%/,7%

X:19,7%B,%S.7,%T%/3%2,11,%7:92%X.,9%7,11=,7;%
%

{% ^eX/3D,%.92,19,%J%+=1.C.,0%I.7-,//,S,92%/,%X:a2.,1%B,%6:SS-232.:9%4:-1%B,7%6:99,_.:97%/e6?,7%:-%B,7%
6:S4:73927%=/,621.5-,7%,9B:SS3D=7;%

%
{% H:923D,%J%+=1.C.,0%5-,%/U-9.2=%,72%6:11,62,S,92%C._=,%4:-1%=I.2,1%B,7%X1-.27%39:1S3-_%,2%B,7%I.X132.:97%/:17%

B,%/3%S.7,%,9%S316?,%B,%/U-9.2=;%
%

{% i5-.4,S,92%,9B:SS3D=%J%+=1.C.,0%/U.92=1.,-1%B,%/U-9.2=%T%/3%1,6?,16?,%B,%6:S4:73927%,9B:SS3D=7%:-%B,%
2-W3-_%6:S41.S=7;%

%
{% s-.2,%B,%1=C1.D=1392%J%+=1.C.,0%/U.92=1.,-1%B,%/U-9.2=%T%/3%1,6?,16?,%B,%C-.2,7%B,%1=C1.D=1392;%K9%637%B,%C-.2,%B,%

1=C1.D=1392P%6:92362,0%I:21,%1,I,9B,-1%/:63/;%
%

{% L,97.:9%BU3/.S,9232.:9%=/,621.5-,%J%+=1.C.,0%/3%2,97.:9%BU3/.S,9232.:9%=/,621.5-,%7-1%/,%4399,3-%BU3/.S,9232.:9%
/:63/;%A3%2,97.:9%B:.2%6:11,74:9B1,%T%6,//,%.9B.5-=,%7-1%/U=2.5-,22,%BU.B,92.C.632.:9%B,%/U-9.2=;%

%
{% +399,%B,%4-1D,%BU3.1%J%Z77-1,0>I:-7%5-,%/3%I399,%B,%4-1D,%BU3.1%,72%:-I,12,%EBU3-%S:.97%*%2:-17F;%

%
{% +399,7%BU311`2%J%Z77-1,0>I:-7%5-,%/,7%I399,7%BU311`2%7:92%6:S4/82,S,92%:-I,12,7;%
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10.4 La pompe de circulation 
%
%

A,7%1,/32.:97%,921,%/3%?3-2,-1%B,%1,C:-/,S,92%E?,3BF%,2%/,%B=X.2%BU,3-P%3.97.%5-,%/,%1,2:-1%Q'H%EQ-/7,%'.B2?%H:B-/32.:9F%,2%/,%B=X.2%
BU,3-P%7:92%1,41=7,92=,7%B397%/,%D134?.5-,%6.>B,77:-7;!

!

!

!

!

V&(<+*.)&\5-6!%-.!$(++-.!%*6.!,-!%(!$6-0&R6-!&+.)(%%()&*+!7!

{% V.%1.,9%9U344313a2%7-1%/U.92,1C36,%-2./.732,-1P%./%,72%9=6,773.1,%B,%I=1.C.,1%/,7%39:S3/.,7%7-.I392,7%3I392%B,%B.3D9:72.5-,1%BU=I,92-,/7%
6:B,7%BU,11,-1%J%

>% Y=6:99,_.:9%:-%,11,-1%B,%6eX/3D,%E,921,%/U3/.S,9232.:9%=/,621.5-,%,2%/U-9.2=P%,2%,921,%/U-9.2=%,2%/U.92,1C36,%-2./.732,-1F;%
>% A,%C-7.X/,%7-1%/3%6312,%B,%6.16-.2%.S41.S=%EQ^lF%4,-2%`21,%6377=;%

{% V.%/U.92,1C36,%-2./.732,-1%3CC.6?,%nQ)(n%6:SS,%6:B,%BU,11,-1P%./%,72%4:77.X/,%5-U./%W%3.2%B,%/U3.1%B397%/,%7W728S,%:-%5-,%/,%9.I,3-%BU,3-%
B397%/,%7W728S,%7:.2%.9C=1.,-1%3-%S.9.S-S%1,5-.7;%

{% V.%/,%6:B,%BU,11,-1%K)(%7U3CC.6?,%7-1%/U.92,1C36,%-2./.732,-1P%I=1.C.,0%/,%6eX/3D,%,921,%/U.92,1C36,%-2./.732,-1%,2%/U-9.2=;%+:-7%21:-I,1,0%
BU3-21,7%6:B,7%BU,11,-1%,2%/,-17%63-7,7%B397%/3%7,62.:9%(@;!%n^:B,7%BU,11,-1n;%

%

10.5 Réglages sur site 
AU-9.2=%B:.2%`21,%6:9C.D-1=,%4:-1%6:11,74:9B1,%T%/U,9I.1:99,S,92%BU.9723//32.:9%E6/.S32%,_2=1.,-1P%:42.:97%.9723//=,7P%,26;F%,2%T%/3%B,S39B,%
B,%/U-2./.732,-1;%Q/-7.,-17%1=D/3D,7%7-1%7.2,%7:92%B.74:9.X/,7;%^,7%1=D/3D,7%7:92%366,77.X/,7%,2%41:D13SS3X/,7%I.3%/3%C:962.:9%
nQZ\ZHàL\K%YK%sNO^L]NOn%B397%/U.92,1C36,%-2./.732,-1;%

Q1:6=B-1,%

Q:-1%S:B.C.,1%-9%:-%4/-7.,-17%1=D/3D,7%7-1%7.2,P%7-.I,0%/3%41:6=B-1,%7-.I392,;!
!

!"#$%
A,7%I3/,-17%B,%2,S4=132-1,%3CC.6?=,7%7-1%/,%6:921h/,-1%6eX/=%E.92,1C36,%-2./.732,-1F%7:92%,9%B,D1=7%^,/7.-7%EÄ^F;%

%%%+##$!#-"!%
%

V.%/,7%I399,7%7:92%4:7.2.:99=,7%.96:11,62,S,92P%/3%4:S4,%B,%6.16-/32.:9%1.75-,%BU`21,%,9B:SS3D=,;%

)+!0$'%
VU./%,72%9=6,773.1,%B,%I=1.C.,1%/U=232%B,%C:962.:99,S,92%B,%/3%4:S4,%/:175-,%/U-9.2=%,72%7:-7%2,97.:9P%I,-.//,0%9,%437%
2:-6?,1%/,7%6:S4:73927%.92,19,7%B-%X:a2.,1%B,%6:SS39B,%=/,621:9.5-,%4:-1%=I.2,1%2:-2%1.75-,%B,%6?:6%=/,621.5-,;%
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!
!
!
!
!

!
!

%
%

Z44-W,0%â%ä%4:-1%C3.1,%B=C./,1%,2%nNkn%4:-1%,921,1%B397%/,%7:-7>
S,9-;%

!

e!Fa^F^E!V"!Y["XE"LHY"!V"E!
F8a8Lfba"E!V"!_^XGbd^X!
|%QZ\ZHàL\KV%YK%sNO^L]NO%}%,72%6:9b-%4:-1%
4,1S,221,%T%/U.9723//32,-1%B,%B=C.9.1%/,7%4313S821,7;%

();m;(%QZ\ZHàL\K%[KOK\ZA%%

Z//,1%T% !á% QZ\ZHàL\K%YK%sNO^L]NOá%(;%[iOi\ZA;%Z44-W,0%
7-1%Nk;%A,7%43D,7%7-.I392,7%7,1:92%3CC.6?=,7%J

! ^:9C.D-1,1%/3%6:S4:7.2.:9%B,%
/U=5-.4,S,92%%

! \=D/3D,7%B,7%4313S821,7%

^:SS,92%366=B,1%T%/3%6:9C.D-132.:9%B,7%4313S821,7%
B,%C:962.:9%%

Z//,0%T% !áQZ\ZHàL\KV%YK%sNO^L]NO;%Z44-W,0%
NkJ%

%

Z44-W,0%7-1%â%ä%4:-1%93I.D-,1%,2%344-W,0%7-1%â%ä%4:-1%
3c-72,1%/3%I3/,-1%9-S=1.5-,;%Z44-W,0%7-1%Nk;%A,%S:2%B,%
4377,%,72%(*(*;%A,7%43D,7%7-.I392,7%7,1:92%3CC.6?=,7%
34187%3I:.1%,921=%/,%S:2%B,%4377,%J%!
!

L4/3:%+! R4*3-14*!
!

! {% Z66=B,0%T%/3%721-62-1,%B-%S,9-%E7-1%/3%43D,%BU366-,./F%

%
ãåâä%

{% Y=4/36,0%/,%6-17,-1%7-1%/j=6139%
{% O3I.D-,0%B397%/3%721-62-1,%B-%S,9-%
{% Zc-72,1%/,7%4313S821,7%

(

!
{% Z62.I,0"B=7362.I,0%/,%C:962.:99,S,92%B-%6?3-CC3D,"1,C1:.B.77,S,92%
B,%/U,7436,%:-%/,%S:B,%BU,3-%6?3-B,%739.23.1,%EYR'F;%%

{% Z62.I,0"B=7362.I,0%B,7%C:962.:97%B397%/3%721-62-1,%B-%S,9-;%
!

! {% \,I,9.1%3-%9.I,3-%7-4=1.,-1%

%
Nk%

{% Q377,0%T%/U=234,%7-.I392,%/:17%B,%/3%41:D13SS32.:9%
BU-9,%4/3D,%?:13.1,%B397%/3%721-62-1,%B-%S,9-%w%,2%
6:9C.1S,0%-9,%7=/,62.:9%4:-1%,921,1%B397%/,%7:-7>S,9-%
B,%/3%721-62-1,%B-%S,9-;%

%

JO>Ohj1>I!aI!BZ[C1HZ[!
!

!
K(7&,,()!(4*'('!,(!19*!/(!5.--(h!

!
g! g!g!g!

_`!
%

52



CA!!

@ RKZL%HNYK%

@;# L!?%
@;v R>Q<HQ%
@;$ RY%
@;G L!D%
@;() rNOK%Z%RKZL>LuQK%

*"!%

%
%
"
%

!

"

10.5.2 Réglage du mode ECS (DHW) 
YR'%7.D9.C.,%K3-%^?3-B,%V39.23.1,%
Z//,1%ç% !á% Q313S821,%B,%C:962.:9á% *;YR'% HNYK;%
Z44-W,0%7-1%NkP%/,7%43D,7%7-.I392,7%7,1:92%3CC.6?=,7%

%
!
!

!
10.5.4!REGLAGES DU MODE DE!REFROIDISSEMENT 

Z//,0%T% !á% Q313S821,%B,%C:962.:9á% !;HNYK%YK%
\Ks\N]Y]VVKHKOL;%
Z44-W,0%7-1%NkP%/,7%43D,7%7-.I392,7%7,1:92%3CC.6?=,7;%

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!

10.5.3 Réglage du mode de chauffage 

Z//,1%T% !á% Q313S821,%B,%C:962.:9%á% @;HNYK%YK%
^RZ<ssZ[K%
Z44-W,0%7-1%NkP%/,7%43D,7%7-.I392,7%7,1:92%3CC.6?=,7%J%

10.5.5!REGLAGES DU MODE AUTOMATIQUE 

Z//,0%T% !á% Q313S821,%B,%C:962.:9%á% m;HNYK%Z<LNHZL]t<K;%
Z44-W,0%7-1%NkP%/,7%43D,7%7-.I392,7%7,1:92%3CC.6?=,7%J%

!

!
!

10.5.6!REGLAGES DU TYPE DE TEMPERATURE 
%

%

f%41:4:7%B-%1=D/3D,%B-%2W4,%B,%2,S4=132-1,%

%A,% 1=D/3D,% B-% 2W4,% B,% 2,S4=132-1,% ,72% -2./.7=% 4:-1%
7=/,62.:99,1%7.%/3%2,S4=132-1,%B,%/U=6:-/,S,92%BU,3-%:-%/3%
2,S4=132-1,%3SX.392,%,72%-2./.7=,%4:-1%6:921h/,1% /3%S.7,%
,9% S316?,"311`2% B,% /3% 4:S4,% T% 6?3/,-1;% A:175-,% /3%
LKHQi\ZL<\K%ZHl]ZOLK%,72%362.I=,P%/3%2,S4=132-1,%
BU=6:-/,S,92%BU,3-%6.X/,%7,13%63/6-/=,%T%4312.1%B,%6:-1X,7%
/.=,7%3-%6/.S32;%

@ RKZL%HNYK% ("!%

@;( RKZL%LKHQ;%Z<LN%ZYÇ<VL%
@;* R.�Z% m%%
@;@ A:�Z% )%%
@;! Z% m%%
@;m R][R%LKHQ%RKZL%Nss! )%

!

% m Z<LN%HNYK% ("(%

"
m;*%Z<LN%^NNA%H]O%L!% "

!

m;(%Z<LN%RKZL%HZM%L!%

@ RKZL%HNYK%
@;(( rNOK%l%RKZL>LuQK%
@;(* 2�L!�s\KVR�R%
@;(@ L!�?3(%
@;(! L!�?3*%
@;(m VQL6?�7,2(%

@"!%

%
"
"
"

!

%
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11. ESSAIS ET
VÉRIFICATIONS
FINALES
AU.9723//32,-1%,72%2,9-%B,%I=1.C.,1%/,%X:9%
C:962.:99,S,92%B,%/U-9.2=%34187%
/U.9723//32.:9;% %

%

11.1 Vérification finale 
ZI392% B,% S,221,% ,9% S316?,% /U-9.2=P% I,-.//,0% /.1,% /,7%
1,6:SS39B32.:97%7-.I392,7%J%

>% A:175-,%/U.9723//32.:9%6:S4/82,%,2%2:-7%/,7%1=D/3D,7%
9=6,773.1,7%:92%=2=%,CC,62-=7P%C,1S,0%2:-7%/,7%
4399,3-_%3I392%B,%/U-9.2=%,2%1,S,22,0%/,%6:-I,16/,%B,%
/U-9.2=%,9%4/36,;%

>% A,%4399,3-%B,%7,1I.6,%B-%X:a2.,1%B,%6:SS-232.:9%9,%
4,-2%`21,%:-I,12%5-,%431%-9%=/,621.6.,9%3D1==%T%B,7%
C.97%B,%S3.92,9396,;

12. MAINTENANCE ET SERVICE!

ZC.9%B,%D31392.1%/3%B.74:9.X./.2=%:42.S3/,%B,%/U-9.2=P%-9%6,123.9%
9:SX1,% B,% I=1.C.632.:97% ,2% BU.974,62.:97% B,% /U-9.2=% ,2% B-%
6eX/3D,%7-1%7.2,%B:.I,92%`21,%,CC,62-=7%T%.92,1I3//,7%1=D-/.,17;%
^,22,% S3.92,9396,% B:.2% `21,% ,CC,62-=,% 431% -9% 2,6?9.6.,9%
/:63/;%

!

!

!"#$%
Q,9B392%/3%41,S.81,%4=1.:B,%B,%C:962.:99,S,92%
B,%/U-9.2=P%/3%4-.77396,%BU,921=,%1,5-.7,%4,-2%
`21,%4/-7%=/,I=,%5-,%6,//,%.9B.5-=,%7-1%/3%4/35-,%
7.D93/=2.5-,%B,%/U-9.2=;%^,%4?=9:S89,%41:I.,92%
B-%6:S41,77,-1%5-.%9=6,77.2,%-9,%4=1.:B,%B,%
1:B3D,%B,%m)%?,-1,7%3I392%BU322,.9B1,%-9%
C:962.:99,S,92%723X/,%,2%-9,%6:97:SS32.:9%
BU=9,1D.,%723X/,;%

)+!0$'%
^RN^%KAK^L\]t<K%

%
{ ZI392%BU,CC,62-,1%2:-2,%:4=132.:9%B,%S3.92,9396,%:-%B,%%
1=43132.:9P%377-1,0>I:-7%B,%6:-4,1%/U3/.S,9232.:9%=/,621.5-,%
7-1%/,%23X/,3-%BU3/.S,9232.:9;%

%
{ O,%2:-6?,0%437%B,%4.86,7%7:-7%2,97.:9%4,9B392%()%S.9-2,7%
34187%/3%6:-4-1,%B,%/U3/.S,9232.:9;%
%

{ A,%6?3-CC3D,%B-%6:S41,77,-1%4,-2%C:962.:99,1%S`S,%,9%
S:B,%%
I,.//,;%+,-.//,0%9:2,1%5-,%6,123.9,7%4312.,7%B,%/3%X:a2,%T%%
6:S4:73927%=/,621.5-,7%7:92%6?3-B,7;%]/%,72%.92,1B.2%B,%
2:-6?,1%B,7%4.86,7%6:9B-621.6,7;%
%

{ ]/%,72%.92,1B.2%B,%1.96,1%/U-9.2=P%631%6,/3%4,-2%41:I:5-,1%-9%
6?:6%%
=/,621.5-,%:-%-9%.96,9B.,;%
%

{ ]/%,72%.92,1B.2%B,%/3.77,1%/U-9.2=%7397%7-1I,.//396,%/:175-,%/,%
%4399,3-%B,%7,1I.6,%,72%1,2.1=;%
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!
13. DÉPANNAGE

%
^,22,%7,62.:9%C:-19.2%B,7%.9C:1S32.:97%-2./,7%4:-1%B.3D9:72.5-,1%,2%6:11.D,1%6,123.97%41:X/8S,7%5-.%4,-I,92%7-1I,9.1%B397%
/U-9.2=;%^,7%B.3D9:72.67%,2%/,7%362.:97%6:11,62.I,7%6:99,_,7%9,%4,-I,92%`21,%,CC,62-=7%5-,%431%-9%2,6?9.6.,9%/:63/;%
%
%

13.1 Directives générales 
ZI392%B,%6:SS,96,1%/3%41:6=B-1,%B,%B=43993D,P%,CC,62-,0%-9,%.974,62.:9%I.7-,//,%3441:C:9B.,%B,%/U-9.2=%,2%
1,6?,16?,0%B,7%B=C3-27%=I.B,927%2,/7%5-,%%
B,7%6:99,_.:97%B,77,11=,7%:-%-9%6eX/3D,%B=C,62-,-_;%

A:175-U-9%B.74:7.2.C%B,%7=6-1.2=%3%=2=%362.I=P%311`2,0%/U-9.2=%,2%B=2,1S.9,0%4:-15-:.%/,%B.74:7.2.C%B,%7=6-1.2=%3%=2=%362.I=%3I392%B,%/,%
1=.9.2.3/.7,1;%K9%3-6-9,%6.16:972396,P%/,7%B.74:7.2.C7%B,%7=6-1.2=%9,%B:.I,92%`21,%6:-12>6.16-.2=7%:-%S:B.C.=7%4:-1%3-21,%6?:7,%5-,%/,%
4313S821,%BU-7.9,;%V.%/3%63-7,%B-%41:X/8S,%9,%4,-2%437%`21,%21:-I=,P%344,/,0%I:21,%1,I,9B,-1%/:63/;%
V.%/3%7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%9,%C:962.:99,%437%6:11,62,S,92%,2%B:.2%`21,%1,S4/36=,P%1,6:99,62,0%2:-c:-17%/,%2-W3-%%
C/,_.X/,%32236?=%T%/3%7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%4:-1%=I.2,1%5-,%B,%/U,3-%9,%7U=6:-/,%B,%/U-9.2=%z%
"

"

A,7%I=1.C.632.:97%7-.I392,7%B:.I,92%`21,%,CC,62-=,7%3-%S:.97%
-9,%C:.7%431%39%431%-9,%4,17:99,%5-3/.C.=,%J%
%
{% Q1,77.:9%B,%/U,3-%J%%

+=1.C.,0%/3%41,77.:9%B,%/U,3-;%V.%,//,%,72%.9C=1.,-1,%T%(%X31P%
3c:-2,0%B,%/U,3-%3-%7W728S,;%

%
{% s./21,%T%,3-%J%%

O,22:W,0%/,%C./21,%T%,3-;%
%
{% V:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%B,%/U,3-%J%%

+=1.C.,0%/,%X:9%C:962.:99,S,92%B,%/3%7:-434,%B,%7=6-1.2=%
B,%/3%41,77.:9%B,%/U,3-%,9%2:-19392%/,%X:-2:9%9:.1%7-1%/3%
7:-434,%B397%/,%7,97%392.?:13.1,%J%

%
>% V.%I:-7%9U,92,9B,0%437%B,%X1-.2%B,%6/.5-,2.7P%6:92362,0%

I:21,%1,I,9B,-1%/:63/;%
>% V.%/U,3-%6:92.9-,%B,%7U=6:-/,1%B,%/U-9.2=P%C,1S,0%BU3X:1B%

/,7%I399,7%BU311`2%BU,921=,%,2%B,%7:12.,%BU,3-P%4-.7%
6:92362,0%I:21,%1,I,9B,-1%/:63/;%

%
{% L-W3-%B,%/3%7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%J%+=1.C.,0%

5-,%/,%2-W3-%B,%/3%7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%,72%
4:7.2.:99=%B,%S39.81,%3441:41.=,%4:-1%=I36-,1%/U,3-;%

%
{% ^:-I,12-1,%BU.7:/32.:9%B-%1=7,1I:.1%B-%6?3-CC,>,3-%B,%

7,6:-17%J%+=1.C.,0%5-,%/3%6:-I,12-1,%BU.7:/32.:9%B-%6?3-CC,>
,3-%B,%7,6:-17%,72%7:/.B,S,92%C._=,%3-2:-1%B-%1=7,1I:.1%B-%
6?3-CC,>,3-%B,%7,6:-17;%

%
e% V:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%B-%1=7,1I:.1%BU,3-%

6?3-B,%B:S,72.5-,%EC:-19.2-1,%7-1%/,%2,113.9F%J%VU344/.5-,%
-9.5-,S,92%3-_%.9723//32.:97%3I,6%-9%1=7,1I:.1%BU,3-%
6?3-B,%B:S,72.5-,;%+=1.C.,0%/,%X:9%C:962.:99,S,92%B,%/3%
7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%7-1%/,%1=7,1I:.1%BU,3-%
6?3-B,%B:S,72.5-,;%

A:175-,%I:-7%,CC,62-,0%-9,%.974,62.:9%B-%X:a2.,1%B,%6:SS-232.:9%B,%/U-9.2=P%377-1,0>I:-7%2:-c:-17%5-,%/U.92,11-42,-1%
41.96.43/%B,%/U-9.2=%,72%=2,.92;%

+,$'#-..$/$!#%

Q:-1%/,7%41:X/8S,7%/.=7%3-%&.2%7:/3.1,%:42.:99,/%4:-1%/,%6?3-CC3D,%B,%/U,3-%B:S,72.5-,P%6:97-/2,0%/,%D-.B,%B,%B=43993D,%
B397%/,%S39-,/%BU.9723//32.:9%,2%BU-2./.732.:9%B,%6,%&.2;%

!"#$%

{% l::72,1%B,%6?3-CC,>,3-%B:S,72.5-,%J%
VU344/.5-,%-9.5-,S,92%3-_%.9723//32.:97%3I,6%-9%6?3-CC,>,3-%
B:S,72.5-,;%]/%,72%1,6:SS39B=%B,%1,2.1,1%/,7%B=4h27%B,%63/63.1,%
B-%X::72,1%B,%6?3-CC,>,3-%4:-1%41:/:9D,1%73%B-1=,%B,%I.,P%
7-12:-2%B397%/,7%1=D.:97%:g%/U,3-%,72%B-1,;%Q:-1%6,%C3.1,P%
I.B39D,0%/,%6?3-CC,>,3-%B:S,72.5-,P%1,2.1,0%/,%X::72,1%B,%
6?3-CC,>,3-%B-%6?3-CC,>,3-%B:S,72.5-,%,2%4/:9D,0>/,%B397%-9%
7,3-%E:-%7.S./3.1,F%3I,6%-9%41:B-.2%392.>63/63.1,%4,9B392%*!%
?,-1,7;%
%
{% l:a2.,1%B,%6:SS-232.:9%B,%/U-9.2=%J%
%
>% KCC,62-,0%-9,%.974,62.:9%I.7-,//,%3441:C:9B.,%B-%X:a2.,1%B,%

6:SS-232.:9%,2%1,6?,16?,0%B,7%B=C3-27%=I.B,927%2,/7%5-,%
B,7%6:99,_.:97%B,77,11=,7%:-%-9%6eX/3D,%B=C,62-,-_;%

>% +=1.C.,0%/,%X:9%C:962.:99,S,92%B,7%6:92362,-17%T%/U3.B,%
BU-9%:?SS821,;%L:-7%/,7%6:923627%B,%6,7%6:92362,-17%
B:.I,92%`21,%,9%4:7.2.:9%:-I,12,;%

{% <2./.732.:9%B-%D/W6:/%E1=C=1,0>I:-7%T%/3%7,62.:9%G;!;!%
nQ1:2,62.:9%392.D,/%B-%6.16-.2%BU,3-nF%J%

%
Y:6-S,92,0%/3%6:96,92132.:9%B,%D/W6:/%,2%/3%I3/,-1%B,%4R%B397%
/,%7W728S,%3-%S:.97%-9,%C:.7%431%39;%
%
>% <9%4R%.9C=1.,-1%T%$;)%.9B.5-,%5-U-9,%4312.,%.S4:12392,%B,%

/U.9?.X.2,-1%3%=2=%=4-.7=,%,2%5-U./%C3-2%3c:-2,1%B3I3923D,%
BU.9?.X.2,-1;%

>% A:175-,%/,%4R%,72%.9C=1.,-1%T%v;)P%-9,%:_WB32.:9%B-%D/W6:/%
7U,72%41:B-.2,P%,2%/,%7W728S,%B:.2%`21,%I.B39D=%,2%
7:.D9,-7,S,92%1.96=%3I392%5-,%B,7%B:SS3D,7%D13I,7%9,%
7-1I.,99,92;%

%
Z77-1,0>I:-7%5-,%/U=/.S.932.:9%B,%/3%7:/-2.:9%B,%D/W6:/%,72%
,CC,62-=,%6:9C:1S=S,92%3-_%/:.7%,2%1=D/,S,9232.:97%/:63/,7%
344/.63X/,7;n%
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!

!
!

!
13.2 Symptômes généraux 
VWS42hS,%(%J%AU-9.2=%,72%3//-S=,P%S3.7%,//,%9,%6?3-CC,%437%:-%9,%1,C1:.B.2%437%6:SS,%41=I-;%
!

^Z<VKV%QNVV]lAK%% Z^L]NO%^N\\K^L]+K%%
%
%
%
%
%
%
%
%
A,%B=X.2%Bj,3-%,72%21:4%C3X.,/%

%
{% +=1.C.,0%5-,%2:-2,7%/,7%I399,7%BU311`2%B-%6.16-.2%BU,3-%7:92%

B397%/3%X:99,%4:7.2.:9;%
{%+=1.C.,0%7.%/,%C./21,%T%,3-%,72%:X721-=;%
{%Z77-1,0>I:-7%5-U./%9UW%3%437%BU3.1%B397%/,%7W728S,%BU,3-;%
{%+=1.C.,0% /3%41,77.:9%B,% /U,3-;%A3%41,77.:9%B,% /U,3-%B:.2%`21,%

7-4=1.,-1,%T%(%X31%E/U,3-%,72%C1:.B,F;%
{%Z77-1,0>I:-7% 5-,% /,% I37,% BU,_4397.:9% 9U,72% 437%

,9B:SS3D=;%
{%+=1.C.,0%5-,%/3%1=7.72396,%B397%/,%6.16-.2%BU,3-%9U,72%437%21:4%

=/,I=,%4:-1%/3%4:S4,;%

%
A,%I:/-S,%Bj,3-%B397%
/j.9723//32.:9%,72%21:4%C3.X/,%

Z77-1,0>I:-7%5-,%/,%I:/-S,%BU,3-%B397%/U.9723//32.:9%,72%7-4=1.,-1%T%/3%I3/,-1%
S.9.S3/,%1,5-.7,%E1,4:12,0>I:-7%T%nKLMLN(O0*$4'()+'#$('2(
)34'1,3011'4'12()',(P#,',()+'Q-#1,301nF%

%
%

VWS42hS,%*%J%A3%4:S4,%C3.2%B-%X1-.2%E63I.232.:9F%

^Z<VKV%QNVV]lAK%% Z^L]NO%^N\\K^L]+K%%

]/%W%3%B,%/j3.1%B397%/,%7W728S,% Q-1D,1%/j3.1;%

%
%

%
A3%41,77.:9%B,%/U,3-%T%
/U,921=,%B,%/3%4:S4,%,72%
21:4%C3.X/,;%

{% +=1.C.,0%/3%41,77.:9%B,%/j,3-;%
A3%41,77.:9%B,%/j,3-%B:.2%`21,%%á%(%X31%E/j,3-%,72%C1:.B,F;%

{% +=1.C.,0%5-,%/,%I37,%Bj,_4397.:9%9j,72%437%,9B:SS3D=;%
{% +=1.C.,0%5-,%/,%1=D/3D,7%B,%/3%41=>41,77.:9%B-%I37,%Bj,_4397.:9%,72%
6:11,62,%E1,4:12,0>I:-7%T%nKLMLN(O0*$4'()+'#$('2()34'1,3011'4'12()',(
P#,',()+'Q-#1,301nF;%

%
VWS42hS,%@%J%A3%7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%B,%/U,3-%7U:-I1,;!

^Z<VKV%QNVV]lAK%% Z^L]NO%^N\\K^L]+K%%

A,%I37,%Bj,_4397.:9%,72%,9B:SS3D=% \,S4/36,0%/,%I37,%Bj,_4397.:9%

A3%41,77.:9%B,%
1,S4/.773D,%B,%/U,3-%
B397%/U.9723//32.:9%,72%
7-4=1.,-1,%T%)P@%HQ3;%

Z77-1,0>I:-7% 5-,% /3% 41,77.:9% B,% 1,S4/.773D,% B,% /U,3-% B397%
/U.9723//32.:9%,72%BU,9I.1:9%)P()%T%)P*)%HQ3%E1,4:12,0>I:-7%T%nG;!;*%
+:/-S,%BU,3-%,2%B.S,97.:99,S,92%B,7%I37,7%BU,_4397.:9nF;%

%
VWS42hS,%!%J%A3%7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%B,%/U,3-%C-.2;!

^Z<VKV%QNVV]lAK%% Z^L]NO%^N\\K^L]+K%%
%
%

Y,7%73/,2=7%:X721-,92%/3%
7:12.,%B,%/3%7:-434,%B,%
7=6-1.2=%B,%/3%41,77.:9%B,%
/U,3-;%

+=1.C.,0%/,%X:9%C:962.:99,S,92%B,%/3%7:-434,%B,%7=6-1.2=%B,%/3%41,77.:9%B,%
/U,3-%,9%2:-19392%/,%X:-2:9%1:-D,%B,%/3%7:-434,%B397%/,%7,97%6:9213.1,%B,7%
3.D-.//,7%BU-9,%S:921,%J%

{%V.%I:-7%9U,92,9B,0%437%B,%X1-.2%B,%6/35-,S,92P%6:92362,0%I:21,%1,I,9B,-1%
/:63/;%
{% V.%B,%/U,3-%6:92.9-,%B,%7U=6:-/,1%B,%/U-9.2=P%C,1S,0%BU3X:1B%/,7%
I399,7%BU311`2%BU,921=,%,2%B,%7:12.,%BU,3-P%4-.7%6:92362,0%I:21,%
1,I,9B,-1%/:63/;%
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13.3 VERIFICATION DES PARAMÈTRES 
^,%S,9-%,72%B,72.9=%T%/U.9723//32,-1%:-%T%/U.9D=9.,-1%B,%S3.92,9396,%4:-1%,_3S.9,1%/,7%4313S821,7%B,%C:962.:99,S,92;%
V-1%/3%43D,%BU366-,./P%3//,0%T%UU%UUá%UU%QZ\ZHKLK\%+]K'%UU;%
Z44-W,0%7-1%nNkn;%]/%W%3%B:-0,%43D,7%4:-1%/,7%4313S821,7%B,%C:962.:99,S,92%6:SS,%7-.2;%<2./.7,0%nn%å%nPn%ã%nPn%â%UU%P%UU%ä%UU%
4:-1%C3.1,%B=C./,1;%Z44-W,0%%
7-1%nån%,2%nãn%4:-1%I=1.C.,1%/,7%4313S821,7%B,%C:962.:99,S,92%B,7%-9.2=7%,76/3I,7%B397%-9%7W728S,%,9%63763B,;%A,%6:B,%
BU3B1,77,%,72%7.2-=%B397%/,%%
6:.9%7-4=1.,-1%B1:.2;"

!

!

"

!

%
Q:-1%-9,%344/.632.:9%,9%63763B,P%34187%3I:.1%7=/,62.:99=%
nQZ\ZHKLK\%+]K'n%7-1%/3%43D,%BU366-,./P%/U=6139%3CC.6?,13%/3%
43D,%B,%7=/,62.:9%B-%S:B-/,%T%3CC.6?,1%J%
%
<2./.7,0%/,7%5-321,%2:-6?,7%C/=6?=,7%4:-1%7=/,62.:99,1%/,%S:B-/,P%
4-.7%344-W,0%7-1%nNkn%4:-1%366=B,1%3-%S,9-%nQZ\ZHKLK\%
+]K'n;%nHZ;n%7.D9.C.,%S:B-/,%S3a21,P%nVA;n%7.D9.C.,%S:B-/,%
,76/3I,;%A3%C/86?,%9:.1,%T%D3-6?,%B-%S:B-/,%7.D9.C.,%5-,%/,7%
S:B-/,7%7:92%,9%/.D9,%J%-9,%C/86?,%9:.1,%7.D9.C.,%5-,%/,7%
S:B-/,7%7:92%,9%/.D9,%S3.7%362-,//,S,92%9:9%,9%6:-17%
BU,_=6-2.:9P%B,-_%C/86?,7%9:.1,7%7.D9.C.,92%5-,%/,7%S:B-/,7%7:92%
,9%/.D9,%,2%362-,//,S,92%,9%6:-17%BU,_=6-2.:9;%^U,72%/,!S:B-/,%
,9%/.D9,%5-.%4,-2%3CC.6?,1%/,7%4313S821,7;

:U(

!"#$%

A,7%4313S821,7%B,%B=X.2%7:92%63/6-/=7%,9%C:962.:9%B,7%4313S821,7%B,%C:962.:99,S,92%B,%/3%4:S4,P%/3%B=I.32.:9%=2392%
B.CC=1,92,%T%B.CC=1,927%B=X.27P%3I,6%-9%S3_.S-S%B,%B=I.32.:9%B,%(m%Ü;%A,7%4313S821,7%B,%B=X.2%7:92%63/6-/=7%,9%C:962.:9%
B,7%4313S821,7%=/,621.5-,7%B,%C:962.:99,S,92%B,%/3%4:S4,;%
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13.4 Codes Erreurs 
Lorsqu'un dispositif de sécurité est activé, un code d'erreur (qui n'inclut pas les défaillances externes) s'affichera sur 

l'interface utilisateur. Une liste de toutes les erreurs et des actions correctives peut être trouvée dans le tableau ci-dessous. 

Réinitialisez la sécurité en éteignant et en rallumant l'appareil. Si cette procédure de réinitialisation de la sécurité n'est pas 

réussie, veuillez contacter votre revendeur local.
!

%
^:B,%
,11,-1%

%
O:S%B,%
/j,11,-1%

%
Z93/W7,%B,%/3%B=C3.//396,%

%
H=2?:B,%B,%B.3D9:72.6%

%
V:/-2.:9%

!
!

!
OVT!

!
!
!

O'9*($*&94!/7!
/#2&*!/j(.7!

(;%̂ .467(!/0(.7!/.4-!,(!
-I-*?1(!/0(.7;!

*;%<(!$9117*.*(7'!/(!
/#2&*!/0(.7!(-*!
/#8($*7(7>;!

@;%<(!-I-*?1(!/0(.7!
(-*!2,967#;!

T;!K#'&8&()!-&!,.!:.44(!/(!
'(15,&--.3(!/0(.7!(-*!8('1#(;!

S;!K#'&8&()!-&!,(!$9117*.*(7'!/(!
/#2&*!/0(.7!(-*!(4/911.3#;!

Y;! K#'&8&()!-&!,(!8&,*'(!(4!89'1(!/(!p!(-*!
92-*'7#;!

T;! c7:'()!,.!:.44(;!
S;! _(15,.$()!,(!$9117*.*(7'!/(!/#2&*!

/0(.7;!
Y;! A(**9I()!97!'(15,.$()!,(!8&,*'(;!

!
!
!
!

!
OVS!

!
!
!
!
!
O'9*($*&94!$94*'(!,.!

%.7*(!5'(--&94!

!
(;%<(!/#2&*!/0(.7!(-*!*'95!

8.&2,(;!
*;%<(!$9117*.*(7'!/(!%.7*(!

5'(--&94!(-*!/#8($*7(7>;!
@;%<(!-I-*?1(!/(!'#8'&3#'.4*!

(-*!2,967#;!
!;%<.!:.44(!/0(>5.4-&94!

#,($*'94&67(!PJuKQ!(-*!
2,967#(;!

(;%K#'&8&()!-0&,!I!.!74(!5#47'&(!/0(.7!
97!74!/#2&*!/(!5915(!
&4-788&-.4*;!

*;%K#'&8&()!-&!,(!$9117*.*(7'!/(!
%.7*(!5'(--&94!(-*!(4/911.3#;!

@;%K#'&8&()!-&!,(!-I-*?1(!/(!
'#8'&3#'.4*!(-*!2,967#;!

!;%K#'&8&()!-0&,!I!.!74!-94!/(!
'#&4&*&.,&-.*&94!/(!,0JuK!,9'-67(!
,074&*#!(-*!(4!:(&,,(F!.,,71#(!97!
#*(&4*(;!

!
!
(;%_($%.'3()!/(!,0(.7!97!.+97*()!74(!

5915(!@!(.7!-755,#1(4*.&'(;!
*;%_(15,.$()!,(!$9117*.*(7'!/(!

%.7*(!5'(--&94;!
@;%_(15,.$()!,(!8&,*'(!/7!-I-*?1(!/(!

'#8'&3#'.4*;!
!;%_(15,.$()!,0JuK;!

!
!
!
!

OVY!

!
!

!
O'9*($*&94!$94*'(!,.!

2.--(!5'(--&94!

(;%^.467(!/(!'#8'&3#'.4*;!

*;%<(!-I-*?1(!/(!'#8'&3#'.4*!
(-*!2,967#;!

@;%<074&*#!4(!894$*&944(!5.-!
/.4-!/(-!$94/&*&94-!/(!
894$*&944(1(4*!
'#3,(1(4*.&'(-;!

(;%K#'&8&()!-0&,!I!.!74(!87&*(!/.4-!,(!
-I-*?1(!/(!'#8'&3#'.4*;!

*;%K#'&8&()!-&!,(!8&,*'(!/7!-I-*?1(!/(!
'#8'&3#'.4*!(-*!92-*'7#;!

@;%K#'&8&()!-&!,.!*(15#'.*7'(!
.12&.4*(!(>*#'&(7'(!(*!,.!
*(15#'.*7'(!/(!,0(.7!/0(4*'#(!
-94*!49'1.,(-;!

(;%_#5.'()!,(!59&4*!/(!87&*(;!
*;%e%.43()!,(!8&,*'(!/7!-I-*?1(!/(!

'#8'&3#'.4*;!
@;%M&!,.!*(15#'.*7'(!.12&.4*(!(*!,.!

*(15#'.*7'(!/(!,0(.7!-94*!*'95!#,(:#(-!
97!*'95!2.--(-F!,074&*#!-0.''C*('.;!

!
!
!

!
OVZ!

!
O'9*($*&94!

$94*'(!,.!
-7'$%.788(!/(!
,.!
*(15#'.*7'(!
/7!
$94/(4-(7'!

!
T;<(!/#2&*!/0.&'!/7!
:(4*&,.*(7'!(>*#'&(7'!
(-*!&4-788&-.4*;!
S;<(!$94/(4-(7'!(-*!
*'95!-.,(;!
Y;<(!$.5*(7'!/(!*(15#'.*7'(!
P`YQ!(-*!/#8($*7(7>;!

(;%K#'&8&()!-0&,!I!.!74!92-*.$,(!67&!
(15C$%(!,.!$&'$7,.*&94!/(!,0.&';!

*;%K#'&8&()!-&!,(!$94/(4-(7'!(-*!
*'95!-.,(;!

@;%K#'&8&()!-&!,(!$.5*(7'!/(!*(15#'.*7'(!
/7!*72(!/7!$94/(4-(7'!P`YQ!(-*!
49'1.,;!

!
!
!
(;%A(**9I()!,(-!#:(4*-;!
*;%A(**9I()!,(!$94/(4-(7';!
@;%_(15,.$()!,(!$.5*(7'!/(!*(15#'.*7'(;!

!
OV\!

O'9*($*&94!
$94*'(!,.!

*(15#'.*7'(!
/(!/#$%.'3(!

(;%^.467(!/(!'#8'&3#'.4*;!
*;%<(!$.5*(7'!/(!*(15#'.*7'(!

/(!/#$%.'3(!(-*!
/#8($*7(7>;!

(;%K#'&8&()!-0&,!I!.!74(!87&*(!/.4-!,(!
-I-*?1(!/(!'#8'&3#'.4*;!

*;%K#'&8&()!-&!,(!$.5*(7'!/(!
*(15#'.*7'(!/(!/#$%.'3(!(-*!
49'1.,;!

(;%_#5.'()!,(!59&4*!/(!87&*(;!
*;%_(15,.$()!,(!$.5*(7'!/(!*(15#'.*7'(;!

!
!
!
!
!
!
!

OVR!

!
!
!
!
!
!

O'9*($*&94!
$94*'(!,(!3(,!/(!
,0(.7!/(!/#5.'*!

!
!
!

!
(;%<(!/#2&*!/0(.7!(-*!*'95!

8.&2,(;!
*;%<0#$%.43(7'!/(!$%.,(7'!(-*!

2,967#;!
@;%<(!8&,*'(!(4!89'1(!/(!p!/.4-!

,(!-I-*?1(!/0(.7!(-*!
92-*'7#;!

!;%<.!$%.'3(!(-*!*'95!8.&2,(;!

!
!
!
(;%K#'&8&()!-0&,!I!.!/(!,0.&'!/.4-!,(!

-I-*?1(!/(!$&'$7&*!/0(.7;!
*;%K#'&8&()!-&!,0#$%.43(7'!/(!$%.,(7'!

(-*!2,967#;!
@;%K#'&8&()!-&!,(!8&,*'(!(4!89'1(!/(!p!

(-*!92-*'7#;!
!;%K#'&8&()!-&!,(!-I-*?1(!/(!$&'$7&*!

/0(.7!(-*!'.&-944.2,(;!

(;%M0&,!I!.!74!5'92,?1(!.:($!,.!
:.44(!/(!:&/.43(F!'(15,.$()B,.!
5.'!74(!497:(,,(!v!

*;%A(**9I()!,0#$%.43(7'!/(!$%.,(7'!
@!5,.67(-!(4!,(!-9788,.4*!.:($!/(!
,0(.7!97!/(!,0.&'!-97-!%.7*(!
5'(--&94!/.4-!,.!/&'($*&94!
9559-#(!v!

@;%A(**9I()!,(!8&,*'(!v!
!;%<(!-I-*?1(!/(!$&'$7,.*&94!/(!,0(.7!

/9&*!.:9&'!74!/#'&:.*&94;!

%
%
%

Q)v%

!
O'9*($*&94!.4*&3(,!

/7!*7I.7!/7!
$94/(4-(7'!

!
(;%^.467(!/(!'#8'&3#'.4*;!
*;%<(!-I-*?1(!/(!$&'$7&*!/0(.7!

(-*!2,967#;!
@;%<(!-I-*?1(!/(!

'#8'&3#'.4*!(-*!2,967#;!

!
(;%_($%('$%()!/(-!87&*(-!/.4-!,(!

-I-*?1(!v!
*;%K#'&8&()!-&!,(!8&,*'(!(4!89'1(!/(!p!(-*!

92-*'7#;!
@;%K#'&8&()!-&!,(!8&,*'(!/7!-I-*?1(!/(!

'#8'&3#'.4*!(-*!92-*'7#;!

!
(;%_#5.'()!,(!59&4*!/(!87&*(;!
*;%A(**9I()!,(!8&,*'(;!
@;%_(15,.$()!,(!8&,*'(;!
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!

%
^:B,%
,11,-1%

%
O:S%B,%/j,11,-1%

%
Z93/W7,%B,%/3%
B=C3.//396,%

%
H=2?:B,%B,%B.3D9:72.6%

%
V:/-2.:9%

!
!

OV[!
O'9*($*&94!/(!

5'(--&94!
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'(15,.$()!,(!$.5*(7'!v!

*C!_(15,.$()!,.!$.'*(!1?'(;!

!

!
JT\!

!

!
<.!*(4-&94!/7!27-!

$94*&47!P"eQ!(-*!
*'95!2.--(;!

!
!
!
!
!
!
!
!
!
!
!
!
!

J''(7'!/(!$L2,.3(!97!/#8.&,,.4$(!/7!19/7,(!HO^;!K#'&8&()!-&!,(!$L2,.3(!(-*!&4$9''($*F!'($944($*()!,(!$L2,(!97!
'(15,.$()!,(!19/7,(!HO^;!

!
FM\!

<.!*(4-&94!/7!27-!
$94*&47!P"eQ!(-*!
*'95!#,(:#(;!

!
FM^!

O'9*($*&94!/7!
$97'.4*!.,*('4.*&8!
P$97'.4*!/0(4*'#(Q!

!
FM>!

!
<(!19/7,(!HO^!
(-*!.49'1.,!

!
FMZ!

OXe!.49'1.,!
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^:B,%
,11,-1%

%
O:S%Bj,11,-1%

%
Z93/W7,%B,%/3%B=C3.//396,%

%
H=2?:B,%B,%B.3D9:72.6%

%
V:/-2.:9%

!
JSV!

!
<(!$915'(--(7'!

40.!5.-!'#7--&!@!
/#1.''('!

!

!
JST!

!
O('*(!/(!5%.-(!/7!
$915'(--(7'!

!

!
JSS!

_#&4&*&.,&-.*&94!/7!
19/7,(!HO^!

!

!
JSY! M7'$%.788(!/7!

$915'(--(7'!

!

! ! !
JSZ! <.!*(15#'.*7'(!/7!

19/7,(!OXe!(-*!
*'95!#,(:#(!

!

! ! !
!

"#8.&,,.4$(!/7!
$&'$7&*!/(!
/#*($*&94!/7!
$97'.4*!

!

JS\! ! !
! ! !
!

JSR!
!

"#5%.-#!
!

!
<(!$.5*(7'!/(!
*(15#'.*7'(!/7!
19/7,(!OXe!(-*!
.49'1.,!

!

JS]! ! !

! ! !

!
JS[!

!
=$%($!/(!,.!

$91174&$.*&94!

!

!
JSU!

<.!*(15#'.*7'(!/7!
19/7,(!HO^!(-*!
*'95!#,(:#(!

!
F,,%/,!;%!3kC)2A%!4/!;9821))2*3%!;/!'4;/)%!VSc<!h9,181%7!+1!)%!3kC)2A%!
%+-!1*34,,%3-5!,%34**%3-%7!)%!3kC)%!4/!,%'()23%7!)%!'4;/)%!VSc!

! ! !
! !
!

"#8.&,,.4$(!/7!
$.5*(7'!/(!
*(15#'.*7'(!/7!
19/7,(!HO^!

!

JYV! ! !

! ! !

!
JYT!

!
_#-(':#!

!

!
JYS!

!
_(-(':#!

!

!
JYY!

!
_(-(':#!

!

! <.!*(4-&94!
/0(4*'#(!eG!(-*!
.49'1.,(!

!

JYZ! ! !
! ! !
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^:B,%
,11,-1%

%
O:S%Bj,11,-1%

%
Z93/W7,%B,%/3%
B=C3.//396,%

H=2?:B,%B,%B.3D9:72.6% V:/-2.:9%

!
JY\!

!
J''(7'!/(!,0JJO_c^!
/7!5&,9*(!

!

!
JYR!

!
_#&4&*&.,&-.*&94!-7&*(!@!

74(!(>*&4$*&94!

!
JY]!

!
_#-(':#!

JY[! _#-(':#!

!
JZU!

J''(7'!/(!$.5*(7'!
/(!*(15#'.*7'(!
8&4.,(!/(!,0(.7!

"
"
"
"
"
"
"
"

%;;7=;"F7"6YHA?T7"9="FD<?=C"F="6?GC7=;"g"
KD;:<:7h"8:"A7"6YHA?T7"78C":>69;;76Cb";769>>76C7h"

A7"6YHA7"i"
$7QGA?67h"A7"6?GC7=;5"

!
J\V!

J''(7'!/7!$.5*(7'!
/(!*(15#'.*7'(!
-9,.&'(!P`-9Q!

!
!
!

J\T!

<(!$.5*(7'!/(!
*(15#'.*7'(!&4*#3'#!
`'9!/7!'#37,.*(7'!
/(!8&,!(-*!/#8($*7(7>!

!
J\S!

J''(7'!/7!$.5*(7'!
/(!*(15#'.*7'(!/(!
,.!)94(!S!P`lSQ!

!
J\Y!

J''(7'!/7!$.5*(7'!/(!
*(15#'.*7'(!
-75#'&(7'!P`JTQ!/7!
'#-(':9&'!*.1594!

!
!

J\Z!
J''(7'!/7!$.5*(7'!/(!
*(15#'.*7'(!&48#'&(7'!
P`JSQ!/7!'#-(':9&'!
*.1594!

!
J\R!

J''(7'!/7!$.5*(7'!/(!
5'(--&94!/(!,0(.7!/(!
-9'*&(!POMTQ!

!
J\]!

-<0=>;5'?>'@<A'
%9'-!,&34(!

!
J\[!

!
"=XGD`!"D!
eGO`JD_!"J!rGl!

!
J\U!

!
^c"D<J!
Wc_M!
<HrAJ!

O97'!74(!.55,&$.*&94!(4!eGMeG"JF!&,!I!.!/(-!(''(7'-!/(!$91174&$.*&94!(4*'(!
,(! 19/7,(! 1.E*'(! (*! ,(-! 19/7,(-! (-$,.:(-;! K(7&,,()! :#'&8&('! -&! ,(! $L2,.3(! (-*!
$9''($*;!
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14. SPÉCIFICATIONS TECHNIQUES 
!

14.1 General 
!

!
X-/Z=4!

(!ES064!

"&'! $&'! %&'! ()&'! (*&'! ("&'! ($&'!

M0E0<1;F!2-:120=4! aFHF,4789-.6!0.N!/-22F46!;4<S21T.46!

D-1/6! !

D-1/6!24;! K$&3! K%&3! %)&3! J>&3! JK&3! ((K&3! ((K&3!

D-1/6!Q,.;! J(&3! J>&3! J>C]&3! ()%&3! ((K&3! (>$&3! (>$&3!

M-224<;1-26! !

W2;,F4#6-,;14!/O40.! ! ! ! ! ! ! !

b90<.0;1-2!/\40.! a0<<-,/!/4!;.Y0.!

A064!/\4NE0261-2! !

9-=.:4! ]c!
D,4661-2!/4!64,91<4!:0N1:0=4!?D@XB! >!Q0,!

D-:E4! !

+YE4! a4H,-1/1!E0,!40.!

d-:Q,46!/4!91;4664! A1;4664!90,10Q=4!

@-.E0E4!/4!
/F<S0,34!/4!
E,4661-2!/.!<1,<.1;!
/O40.!

>!Q0,!

D=034!/4!H-2<;1-224:42;!8!<e;F!
40.!

!

MS0.HH034! f(*gf$]hM!

a4H,-1/1664:42;! f]gf*]hM!

D=034!/4!H-2<;1-224:42;!8!<e;F!01,! !

MS0.HH034! 8*]!;-!>]hM!

a4H,-1/1664:42;! 8]!;-!">hM!

W0.!<S0./4!6021;01,4!E0,!
E-:E4!I!<S0=4.,!

8*]!;-!">hM!

14.2 Spécifications électriques  
%

)78gD9" (>4?37,%!"#"$"()"(*"(!"(#&'%

%
<9.2=%V239B31B%

Z/.S,9232.:9%=/,621.5-,% **)>*!)+p%m)R0%

^:-1392%9:S.93/%,9%
C:962.:99,S,92%

^:97-/2,0%nG;v;!%K_.D,96,7%,9%S32.81,%B,%B.74:7.2.C7%B,%
7=6-1.2=n%

%
^?3-CC3D,%B,%
7,6:-17%

Z/.S,9232.:9%=/,621.5-,% %
^:97-/2,0%nG;v;!%K_.D,96,7%,9%S32.81,%B,%B.74:7.2.C7%B,%
7=6-1.2=n%

^:-1392%9:S.93/%,9%
C:962.:99,S,92%
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14.3 General(3-Phase) 
"

!
X-/Z=4!

>!ES064!

()&'! (*&'! ("&'! ($&'!

M0E0<1;F!2-:120=4! aFHF,4789-.6!0.N!/-22F46!
;4<S21T.46!

D-1/6! !

D-1/6!24;! ())&3! ()J&3! (>(&3! (>(&3!

D-16!Q,.;! ((K&3! (*$&3! (])&3! (])&3!

M-224<;1-26! !

W2;,F4#@-,;14!/\40.! ! ! ! !

W90<.0;1-2!/\40.! a0<<-,/!E-.,!;.Y0.!

A064!/\4NE0261-2! !

9-=.:4! ]c!
D,4661-2!/4!;,0901=!:0N1:0=4! >!Q0,!

D-:E4! !

+YE4! a4H,-1/1!E0,!40.!

d-:Q,46!/4!91;4664! A1;4664!90,10Q=4!

@-.E0E4!/4!
6F<.,1;F!/.!<1,<.1;!
/O40.!

>!Q0,!

D=034!/4!H-2<;1-224:42;8
<e;F!40.!

!

MS0.HH034! f(*gf$]hM!

a4H,-1/1664:42;! f]gf*]hM!

D=034!/4!H-2<;1-224:42;!8!
<e;F!01,!

!

MS0.HH034! 8*]!;-!>]hM!

a4H,-1/1664:42;! 8]!;-!">hM!

W0.!<S0./4!/-:46;1T.4!
E0,!E-:E4!I!<S0=4.,! 8*]!;-!">hM!

!
14.4 Spécifications électriques (3-Phase) 

!
)78gD9" @>4?37,%()"(*"(!"(#&'%

%
<9.2=%7239B31B%

Z/.S,9232.:9%=/,621.5-,% @$)>!(m+p%m)R0%

^:-1392%9:S.93/%B,%
C:962.:99,S,92%

+:.1%èG;v;!ê%K_.D,96,%,9%S32.81,%B,%B.74:7.2.C%B,%7=6-1.2=%

%
^?3-CC3D,%B,%
7,6:-17%

Z/.S,9232.:9%=/,621.5-,% %
+:.1%èG;v;!ê%K_.D,96,%,9%S32.81,%B,%B.74:7.2.C%B,%7=6-1.2=%

^:-1392%9:S.93/%,9%
C:962.:99,S,92%
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15. INFORMATIONS SUR L’ENTRETIEN  
!
(F%+=1.C.632.:97%B,%/3%0:9,%
ZI392%B,%6:SS,96,1%/,7%213I3-_%7-1%/,7%7W728S,7%6:92,9392%B,7%1=C1.D=13927%.9C/3SS3X/,7P%B,7%I=1.C.632.:97%B,%7=6-1.2=%7:92%
9=6,773.1,7%4:-1%S.9.S.7,1% /,% 1.75-,%BU.D9.2.:9;%Q:-1% /,7% 1=43132.:97%B-%7W728S,%B,%1=C1.D=132.:9P% /,7%41=63-2.:97%7-.I392,7%
B:.I,92%`21,%1,74,62=,7%3I392%BU,CC,62-,1%B,7%213I3-_%7-1%/,%7W728S,;%
%
*F%Q1:6=B-1,%B,%213I3./%
A,7%213I3-_%B:.I,92%`21,%,921,41.7%7,/:9%-9,%41:6=B-1,%6:921h/=,%3C.9%B,%S.9.S.7,1%/,%1.75-,%B,%41=7,96,%B,%D30%:-%B,%I34,-1%
.9C/3SS3X/,7%4,9B392%/U,_=6-2.:9%B,7%213I3-_;%
%
@F%r:9,%B,%213I3./%D=9=13/,%
L:-2%/,%4,17:99,/%B,%S3.92,9396,%,2%/,7%3-21,7%4,17:99,7%213I3.//392%B397%/3%0:9,%/:63/,%B:.I,92%`21,%.9C:1S=7%B,%/3%932-1,%B,7%
213I3-_%,9%6:-17;%]/%6:9I.,92%BU=I.2,1%B,%213I3.//,1%B397%B,7%,7436,7%6:9C.9=7;%A3%0:9,%3-2:-1%B,%/U,7436,%B,%213I3./%B:.2%`21,%
B=/.S.2=,;%Z77-1,0>I:-7%5-,%/,7%6:9B.2.:97%B397%/3%0:9,%:92%=2=%7=6-1.7=,7%431%/,%6:921h/,%B,%S32.81,7%.9C/3SS3X/,7;%
%
!F%+=1.C.632.:9%B,%/3%41=7,96,%B,%1=C1.D=1392%

A3% 0:9,%B:.2% `21,% I=1.C.=,%3I,6%-9%B=2,62,-1% B,% 1=C1.D=1392% 3441:41.=% 3I392% ,2% 4,9B392% /,7% 213I3-_P% 3C.9% B,%D31392.1% 5-,% /,%
2,6?9.6.,9%,72%6:976.,92%B,7%32S:74?81,7%4:2,92.,//,S,92%.9C/3SS3X/,7;%Z77-1,0>I:-7%5-,%/U=5-.4,S,92%B,%B=2,62.:9%B,%C-.2,7%
-2./.7=% ,72% 3B342=% T% /U-2./.732.:9% 3I,6% B,7% 1=C1.D=13927% .9C/3SS3X/,7P% 6U,72>T>B.1,% 7397% =2.96,//,7P% 7-CC.73SS,92% =2396?,% :-%
.921.9785-,S,92%7d1;%
%
mF%Q1=7,96,%BU,_2.962,-1%

V.%B,7%213I3-_%T%6?3-B%B:.I,92%`21,%,CC,62-=7%7-1%/U=5-.4,S,92%B,%1=C1.D=132.:9%:-%7-1%B,7%4.86,7%377:6.=,7P%-9%=5-.4,S,92%
BU,_2.962.:9%3441:41.=%B:.2%`21,%B.74:9.X/,%T%4:12=,%B,%S3.9;%ZI:.1%-9%,_2.962,-1%T%4:-B1,%786?,%:-%3-%^N*%T%41:_.S.2=%B,%/3%
0:9,%B,%6?31D,S,92;%
%
#F%ZX7,96,%B,%7:-16,7%BU.9C/3SS32.:9%

Z-6-9,%4,17:99,%,CC,62-392%B,7%213I3-_%/.=7%T%-9%7W728S,%B,%1=C1.D=132.:9%5-.%.S4/.5-,%/U,_4:7.2.:9%B,%2-W3-2,1.,7%6:92,9392%
:-%3W392%6:92,9-%-9%1=C1.D=1392%.9C/3SS3X/,%9,%B:.2%-2./.7,1%B,%7:-16,7%BU.9C/3SS32.:9%B,%S39.81,%T%61=,1%-9%1.75-,%BU.96,9B.,%
:-%BU,_4/:7.:9;%L:-2,7%/,7%7:-16,7%BU.9C/3SS32.:9%4:77.X/,7P%W%6:S41.7%/3%6.D31,22,P%B:.I,92%`21,%S3.92,9-,7%T%-9,%B.72396,%
7-CC.7392,%B-%7.2,%BU.9723//32.:9P%B,%1=43132.:9P%B,%B=4:7,%,2%BU=/.S.932.:9P%4,9B392%/,75-,/7%-9%1=C1.D=1392%.9C/3SS3X/,%4,-2%`21,%
/.X=1=%B397%/U,7436,%,9I.1:99392;%ZI392%/,%B=X-2%B,7%213I3-_P%/3%0:9,%3-2:-1%B,%/U=5-.4,S,92%B:.2%`21,%.974,62=,%4:-1%7U377-1,1%
5-U./%9UW%3%437%B,%1.75-,7%.9C/3SS3X/,7%:-%B,%1.75-,7%BU.9C/3SS32.:9;%Y,7%4399,3-_%nONO%s<HK<\n%B:.I,92%`21,%3CC.6?=7;%
%
vF%r:9,%I,92./=,%

Z77-1,0>I:-7%5-,%/3%0:9,%,72%,9%4/,.9%3.1%:-%5-U,//,%,72%7-CC.73SS,92%I,92./=,%3I392%B,%4=9=21,1%B397%/,%7W728S,%:-%BU,CC,62-,1%
B,7% 213I3-_% T% 6?3-B;%<9,% 6,123.9,% I,92./32.:9% B:.2% `21,%S3.92,9-,% 4,9B392% 2:-2,% /3% B-1=,% B,7% 213I3-_;% A3% I,92./32.:9% B:.2%
B.74,17,1%,9%2:-2,%7=6-1.2=%2:-2%1=C1.D=1392%/.X=1=%,2%B,%41=C=1,96,%/U,_4-/7,1%T%/U,_2=1.,-1%B397%/U32S:74?81,;%
%
$F%+=1.C.632.:97%B,%/U=5-.4,S,92%B,%1=C1.D=132.:9%

A:175-,%B,7%6:S4:73927%=/,621.5-,7%7:92% 6?39D=7P% ./7%B:.I,92%`21,%3B342=7%T% /U-73D,%,2%T% /3% 74=6.C.632.:9%6:11,62,;%f% 2:-2%
S:S,92P%/,7%B.1,62.I,7%B,%S3.92,9396,%,2%B,%7,1I.6,%B-%C3X1.6392%B:.I,92%`21,%7-.I.,7;%K9%637%B,%B:-2,P%6:97-/2,0%/,%7,1I.6,%
2,6?9.5-,%B-%C3X1.6392%4:-1%:X2,9.1%B,%/U3.B,;%A,7%I=1.C.632.:97%7-.I392,7%B:.I,92%`21,%344/.5-=,7%3-_%.9723//32.:97%-2./.7392%B,7%
1=C1.D=13927%.9C/3SS3X/,7%J%
%
>% A3%23.//,%B,%/3%6?31D,%,72%6:9C:1S,%T%/3%23.//,%B,%/3%4.86,%B397%/35-,//,%/,7%4.86,7%6:92,9392%B-%1=C1.D=1392%7:92%.9723//=,7;%
>% A3%S36?.9,1.,%B,%I,92./32.:9%,2%/,7%7:12.,7%C:962.:99,92%6:11,62,S,92%,2%9,%7:92%437%:X721-=,7;%
>% V.% -9% 6.16-.2% B,% 1=C1.D=132.:9% .9B.1,62% ,72% -2./.7=P% /,7% 6.16-.27% 7,6:9B3.1,7% B:.I,92% `21,% I=1.C.=7% 4:-1% /3% 41=7,96,% B,%

1=C1.D=1392%w%/3%7.D93/.732.:9%B,%/U=5-.4,S,92%1,72,%I.7.X/,%,2%/.7.X/,;%
>% A,7%S315-3D,7%,2%/,7%4399,3-_%.//.7.X/,7%B:.I,92%`21,%6:11.D=7;%
>% A,7%2-W3-2,1.,7%:-%/,7%6:S4:73927%B,%1=C1.D=132.:9%7:92%.9723//=7%B397%-9,%4:7.2.:9%:g%./7%7:92%4,-%7-76,42.X/,7%BU`21,%

,_4:7=7%T%B,7%7-X72396,7%4:-I392%6:11:B,1%/,7%6:S4:73927%6:92,9392%B-%1=C1.D=1392P%73-C%7.%/,7%6:S4:73927%7:92%,9%
S32=1.3-_%932-1,//,S,92%1=7.723927%T%/3%6:11:7.:9%:-%7:92%6:11,62,S,92%41:2=D=7%6:921,%/3%6:11:7.:9;%

%
GF%+=1.C.632.:97%B,7%B.74:7.2.C7%=/,621.5-,7%

A3%1=43132.:9%,2%/3%S3.92,9396,%B,7%6:S4:73927%=/,621.5-,7%B:.I,92%6:S41,9B1,%B,7%I=1.C.632.:97%B,%7=6-1.2=%.9.2.3/,7%,2%B,7%
41:6=B-1,7%BU.974,62.:9%B,7%6:S4:73927;%V.%-9%B=C3-2%6:S41:S,22392%/3%7=6-1.2=%,_.72,P%3-6-9,%3/.S,9232.:9%=/,621.5-,%9,%B:.2%
`21,% 6:99,62=,% 3-% 6.16-.2% 2392% 5-U./% 9U3% 437% =2=% 213.2=% B,% S39.81,% 732.7C3.7392,;% V.% /,% B=C3-2% 9,% 4,-2% 437% `21,% 6:11.D=%
.SS=B.32,S,92%S3.7%5-U./%,72%9=6,773.1,%B,%6:92.9-,1%/U,_4/:.232.:9P%-9,%7:/-2.:9%2,S4:13.1,%3B=5-32,%B:.2%`21,%-2./.7=,;%^,/3%
B:.2%`21,%7.D93/=%3-%41:41.=23.1,%B,%/U=5-.4,S,92%3C.9%5-,%2:-2,7%/,7%4312.,7%7:.,92%.9C:1S=,7;%
%
A,7%I=1.C.632.:97%B,%7=6-1.2=%.9.2.3/,7%B:.I,92%6:S41,9B1,%J%
%
>% t-,%/,7%6:9B,9732,-17%7:92%B=6?31D=7%J%6,/3%B:.2%`21,%C3.2%B,%S39.81,%7d1,%4:-1%=I.2,1%2:-2,%4:77.X./.2=%BU=2.96,//,7;%
>% t-U3-6-9%6:S4:7392%=/,621.5-,%,9%6:-17%BU3/.S,9232.:9%9U,72%,_4:7=%/:17%B,%/3%6?31D,P%B,%/3%1=6-4=132.:9%:-%B,%/3%4-1D,%

B-%7W728S,;%
>% t-U./%W%3.2%6:92.9-.2=%B,%/3%S.7,%T%/3%2,11,;
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%
%
%
%
%

()F%\=43132.:97%7-1%/,7%6:S4:73927%=2396?,7%
3F%A:17%B,7%1=43132.:97%7-1%/,7%6:S4:73927%=2396?,7P%2:-2,7%/,7%3/.S,9232.:97%=/,621.5-,7%B:.I,92%`21,%B=6:99,62=,7%B,%
/U=5-.4,S,92%3I392%2:-2%1,213.2%B,%6:-I,16/,7%=2396?,7P%,26;%VU./%,72%3X7:/-S,92%9=6,773.1,%B,%B.74:7,1%BU-9,%3/.S,9232.:9%
=/,621.5-,%7-1%/U=5-.4,S,92%4,9B392%/U,921,2.,9P%3/:17%-9,%C:1S,%B,%B=2,62.:9%B,%C-.2,%,9%C:962.:99,S,92%4,1S39,92%B:.2%`21,%
7.2-=,%3-%4:.92%/,%4/-7%61.2.5-,%4:-1%3I,12.1%BU-9,%7.2-32.:9%4:2,92.,//,S,92%B39D,1,-7,;%
%
XF%<9,%322,92.:9%4312.6-/.81,%B:.2%`21,%366:1B=,%3-_%4:.927%7-.I3927%4:-1%7U377-1,1%5-U,9%213I3.//392%7-1%/,7%6:S4:73927%
=/,621.5-,7P%/,%X:a2.,1%9U,72%437%3/2=1=%B,%S39.81,%T%3CC,62,1%/,%9.I,3-%B,%41:2,62.:9;%^,/3%.96/-2%/,7%B:SS3D,7%3-_%6eX/,7P%-9%
9:SX1,%,_6,77.C%B,%6:99,_.:97P%B,7%X:19,7%9:9%6:9C:1S,7%3-_%74=6.C.632.:97%BU:1.D.9,P%B,7%B:SS3D,7%3-_%c:.927%
BU=2396?=.2=P%-9%S:923D,%.96:11,62%B,7%41,77,>=2:-4,P%,26;%
%
Z77-1,0>I:-7%5-,%/U34431,./%,72%7:/.B,S,92%C._=;%
Z77-1,0>I:-7%5-,%/,7%c:.927%BU=2396?=.2=%:-%/,7%S32=1.3-_%BU=2396?=.2=%9U:92%437%=2=%B=D13B=7%B,%S39.81,%T%6,%5-U./7%9,%%
1,S4/.77,92%4/-7%/,-1%C:962.:9%B,%41=I,92.:9%B,%/U,921=,%BU32S:74?81,7%.9C/3SS3X/,7;%A,7%4.86,7%B,%1,6?39D,%B:.I,92%`21,%%
6:9C:1S,7%3-_%74=6.C.632.:97%B-%C3X1.6392;!

%
((F%\=43132.:9%B,7%6:S4:73927%.921.9785-,S,92%7d17%
O,%437%344/.5-,1%B,%6?31D,7%.9B-62.I,7%:-%63436.232.I,7%4,1S39,92,7%3-%6.16-.2%7397%7U377-1,1%5-,%6,/3%9,%B=4377,13%437%/3%
2,97.:9%,2%/,%6:-1392%3-2:1.7=7%4:-1%/U=5-.4,S,92%,9%6:-17%BU-2./.732.:9;%A,7%6:S4:73927%.921.9785-,S,92%7d17%7:92%/,7%7,-/7%
2W4,7%7-1%/,75-,/7%./%,72%4:77.X/,%B,%213I3.//,1%,9%41=7,96,%BU-9,%32S:74?81,%.9C/3SS3X/,;%AU34431,./%B,%2,72%B:.2%3I:.1%/3%6:2,%
6:11,62,;%\,S4/36,0%/,7%6:S4:73927%-9.5-,S,92%431%B,7%4.86,7%74=6.C.=,7%431%/,%C3X1.6392;%YU3-21,7%4.86,7%4:-113.,92%
,9213a9,1%/U.9C/3SS32.:9%B-%1=C1.D=1392%B397%/U32S:74?81,%,9%637%B,%C-.2,;%
%
(*F%^eX/3D,%
+=1.C.,0%5-,%/,%6eX/3D,%9,%7,13%437%7:-S.7%T%/U-7-1,P%T%/3%6:11:7.:9P%T%-9,%41,77.:9%,_6,77.I,P%3-_%I.X132.:97P%3-_%31`2,7%
I.I,7%:-%T%2:-2%3-21,%,CC,2%,9I.1:99,S,923/%B=C3I:13X/,;%A3%I=1.C.632.:9%B:.2%=D3/,S,92%41,9B1,%,9%6:S42,%/,7%,CC,27%B-%
I.,.//.77,S,92%:-%B,7%I.X132.:97%6:92.9-,7%41:I,9392%B,%7:-16,7%2,//,7%5-,%/,7%6:S41,77,-17%:-%/,7%I,92./32,-17;%
%
(@F%Y=2,62.:9%B,7%1=C1.D=13927%.9C/3SS3X/,7%
K9%3-6-9%637P%B,7%7:-16,7%4:2,92.,//,7%BU.9C/3SS32.:9%9,%B:.I,92%`21,%-2./.7=,7%4:-1%1,6?,16?,1%:-%B=2,62,1%B,7%C-.2,7%B,%
1=C1.D=1392;%<9%6?3/-S,3-%?3/:D89,%E:-%2:-2%3-21,%B=2,62,-1%-2./.7392%-9,%C/3SS,%9-,F%9,%B:.2%437%`21,%-2./.7=;%
%
(!F%H=2?:B,7%B,%B=2,62.:9%B,%C-.2,7%
A,7%S=2?:B,7%B,%B=2,62.:9%B,%C-.2,7%7-.I392,7%7:92%6:97.B=1=,7%6:SS,%366,423X/,7%4:-1%/,7%7W728S,7%6:92,9392%B,7%
1=C1.D=13927%.9C/3SS3X/,7;%A,7%B=2,62,-17%B,%C-.2,7%=/,621:9.5-,7%B:.I,92%`21,%-2./.7=7%4:-1%B=2,62,1%/,7%1=C1.D=13927%
.9C/3SS3X/,7P%S3.7%/,-1%7,97.X./.2=%4,-2%9,%437%`21,%3B=5-32,P%:-%4,-2%9=6,77.2,1%-9%1,63/.X13D,;%EAU=5-.4,S,92%B,%B=2,62.:9%
B:.2%`21,%63/.X1=%B397%-9,%0:9,%,_,S42,%B,%1=C1.D=1392;F%Z77-1,0>I:-7%5-,%/,%B=2,62,-1%9U,72%437%-9,%7:-16,%4:2,92.,//,%
BU.9C/3SS32.:9%,2%5-U./%6:9I.,92%3-%1=C1.D=1392;%AU=5-.4,S,92%B,%B=2,62.:9%B,%C-.2,7%B:.2%`21,%1=D/=%T%-9%4:-16,923D,%B,%/3%AsA%
EA.S.2,%BU]9C/3SS3X./.2=%]9C=1.,-1,F%B-%1=C1.D=1392%,2%B:.2%`21,%63/.X1=%4:-1%/,%1=C1.D=1392%-2./.7=%,2%/,%4:-16,923D,%3441:41.=%B,%
D30%ES3_.S-S%*m%ÜF%,72%6:9C.1S=;%A,7%/.5-.B,7%B,%B=2,62.:9%B,%C-.2,7%6:9I.,99,92%T%/3%4/-4312%B,7%1=C1.D=13927P%S3.7%
/U-2./.732.:9%B,%B=2,1D,927%6:92,9392%B-%6?/:1,%B:.2%`21,%=I.2=,%631%/,%6?/:1,%4,-2%1=3D.1%3I,6%/,%1=C1.D=1392%,2%6:11:B,1%/,7%
2-W3-_%,9%6-.I1,;%V.%-9,%C-.2,%,72%7-74,62=,P%2:-2,7%/,7%C/3SS,7%9-,7%B:.I,92%`21,%=2,.92,7%:-%1,2.1=,7;%V.%-9,%C-.2,%B,%
1=C1.D=1392%,72%21:-I=,%9=6,77.2392%-9%X1373D,P%2:-2%/,%1=C1.D=1392%B:.2%`21,%1=6-4=1=%B-%7W728S,%:-%.7:/=%ET%/U3.B,%B,%I399,7%
BU311`2F%B397%-9,%4312.,%B-%7W728S,%=/:.D9=,%B,%/3%C-.2,;%Y,%/U30:2,%7397%:_WD89,%ENsOF%B:.2%3/:17%`21,%4-1D=%T%213I,17%/,%
7W728S,%3I392%,2%4,9B392%/,%41:6,77-7%B,%X13773D,;%
%
(mF%\,213.2%,2%=I36-32.:9%
A:175-,%/U:9%:-I1,%/,%6.16-.2%B,%1=C1.D=1392%4:-1%,CC,62-,1%B,7%1=43132.:97%:-%4:-1%2:-2,%3-21,%13.7:9P%./%6:9I.,92%BU-2./.7,1%B,7%
41:6=B-1,7%6:9I,92.:99,//,7P%S3.7%./%,72%.S4:12392%B,%7-.I1,%/,7%S,.//,-1,7%4132.5-,7%631%/j.9C/3SS3X./.2=%,72%T%41,9B1,%,9%
6:S42,;%A3%41:6=B-1,%7-.I392,%B:.2%`21,%7-.I.,%J%
%

{% \,2.1,0%/,%1=C1.D=1392w%
{% Q-1D,0%/,%6.16-.2%3I,6%-9%D30%.9,12,w%
{% iI36-,0w%
{% Q-1D,0%T%9:-I,3-%3I,6%-9%D30%.9,12,w%
{% N-I1,0%/,%6.16-.2%,9%/,%6:-4392%:-%,9%/,%X137392;%

%
A3%6?31D,%B,%1=C1.D=1392%B:.2%`21,%1=6-4=1=,%B397%/,7%X:99,7%X:-2,.//,7%B,%1=6-4=132.:9;%A,%7W728S,%B:.2%`21,%4-1D=%3I,6%B,%
/U30:2,%7397%:_WD89,%ENsOF%4:-1%1,9B1,%/U-9.2=%7d1,;%^,%41:6,77-7%4,-2%B,I:.1%`21,%1=4=2=%4/-7.,-17%C:.7;%
%
AU3.1%6:S41.S=%:-%/U:_WD89,%9,%B:.I,92%437%`21,%-2./.7=7%4:-1%6,22,%2e6?,;%
A,%1.9b3D,%B:.2%`21,%,CC,62-=%,9%X1.7392%/,%I.B,%B397%/,%7W728S,%3I,6%B,%/UNsOP%,9%6:92.9-392%T%1,S4/.1%c-75-UT%6,%5-,%/3%
41,77.:9%B,%213I3./%7:.2%322,.92,P%4-.7%,9%I,92./392%T%/U32S:74?81,P%,2%,9C.9%,9%=I36-392%7:-7%I.B,;%^,%41:6,77-7%B:.2%`21,%
1=4=2=%c-75-UT%6,%5-U./%9UW%3.2%4/-7%B,%1=C1.D=1392%B397%/,%7W728S,;%
%
A:175-,%/3%B,19.81,%6?31D,%BUNsO%,72%-2./.7=,P%/,%7W728S,%B:.2%`21,%=I36-=%c-75-UT%/3%41,77.:9%32S:74?=1.5-,%4:-1%4,1S,221,%
/,%213I3./;%^,22,%:4=132.:9%,72%3X7:/-S,92%,77,92.,//,%7.%B,7%:4=132.:97%B,%X1373D,%7-1%/,7%2-W3-_%B:.I,92%3I:.1%/.,-;%
Z77-1,0>I:-7%5-,%/3%7:12.,%B,%/3%4:S4,%T%I.B,%9U,72%437%C,1S=,%T%41:_.S.2=%B,%7:-16,7%BU.9C/3SS32.:9%,2%5-U./%W%3%-9,%
I,92./32.:9%B.74:9.X/,;

!"#$%
AU-2./.732.:9%B,%S372.6%,9%7./.6:9,%4,-2%,9213I,1%/U,CC.636.2=%B,%6,123.97%2W4,7%BU=5-.4,S,927%B,%B=2,62.:9%B,%C-.2,7;%A,7%
6:S4:73927%.921.9785-,S,92%7d17%9U:92%437%X,7:.9%BU`21,%.7:/=7%3I392%B,%213I3.//,1%7-1%,-_;%

%
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(#F%Q1:6=B-1,7%B,%6?31D,S,92%
K9%4/-7%B,7%41:6=B-1,7%B,%6?31D,S,92%6/377.5-,7P%/,7%,_.D,96,7%7-.I392,7%B:.I,92%`21,%7-.I.,7%J%
Z77-1,0>I:-7%5-U./%9UW%3%437%B,%6:923S.932.:9%B,%B.CC=1,927%1=C1.D=13927%/:17%B,%/U-2./.732.:9%BU=5-.4,S,927%B,%6?31D,S,92;%A,7%2-W3-_%:-%
/,7%/.D9,7%B:.I,92%`21,%3-77.%6:-127%5-,%4:77.X/,%4:-1%S.9.S.7,1%/3%5-392.2=%B,%1=C1.D=1392%5-U./7%6:92.,99,92;%
A,7%X:-2,.//,7%B:.I,92%`21,%S3.92,9-,7%,9%4:7.2.:9%I,12.63/,;%
Z77-1,0>I:-7%5-,%/,%7W728S,%B,%1=C1.D=132.:9%,72%S.7%T%/3%2,11,%3I392%B,%6?31D,1%/,%7W728S,%,9%1=C1.D=1392;%i2.5-,2,0%/,%7W728S,%-9,%
C:.7%/,%6?31D,S,92%2,1S.9=%E7.%6,%9U,72%437%B=cT%C3.2F;%
+,.//,0%T%9,%437%7-16?31D,1%/,%7W728S,%B,%1=C1.D=132.:9;%
ZI392%B,%1,6?31D,1%/,%7W728S,P%./%B:.2%`21,%2,72=%7:-7%41,77.:9%3I,6%B,%/U30:2,%ENsOF;%A,%7W728S,%B:.2%`21,%2,72=%4:-1%/,7%C-.2,7%-9,%C:.7%
/,%6?31D,S,92%2,1S.9=P%S3.7%3I392%/3%S.7,%,9%7,1I.6,;%<9%2,72%B,%C-.2,%B,%7-.I.%B:.2%`21,%,CC,62-=%3I392%B,%5-.22,1%/,%7.2,;%
%
(vF%H.7,%?:17%7,1I.6,%
ZI392%BU,CC,62-,1%6,22,%41:6=B-1,P%./%,72%,77,92.,/%5-,%/,%2,6?9.6.,9%7:.2%431C3.2,S,92%C3S./.31.7=%3I,6%/U=5-.4,S,92%,2%2:-7%7,7%B=23./7;%]/%
,72%1,6:SS39B=%B,%1=6-4=1,1%2:-7%/,7%1=C1.D=13927%,9%2:-2,%7=6-1.2=;%ZI392%BU,921,41,9B1,%/3%2e6?,P%-9%=6?392.//:9%BU?-./,%,2%B,%
1=C1.D=1392%B:.2%`21,%41=/,I=;%
%
Y397%/,%637%:g%-9,%393/W7,%,72%9=6,773.1,%3I392%/3%1=-2./.732.:9%B-%1=C1.D=1392%1=6-4=1=P%./%,72%,77,92.,/%5-,%/U3/.S,9232.:9%=/,621.5-,%7:.2%
B.74:9.X/,%3I392%/,%B=X-2%B,%/3%2e6?,;%
3F%s3S./.31.7,0>I:-7%3I,6%/U=5-.4,S,92%,2%7:9%C:962.:99,S,92;%
XF%]7:/,0%=/,621.5-,S,92%/,%7W728S,;%
6F%ZI392%BU,921,41,9B1,%/3%41:6=B-1,P%377-1,0>I:-7%5-,%J%
%
<9%=5-.4,S,92%B,%S39-2,92.:9%S=639.5-,%,72%B.74:9.X/,P%7.%9=6,773.1,P%4:-1%S39.4-/,1%/,7%X:-2,.//,7%B,%1=C1.D=1392;%
L:-2%/U=5-.4,S,92%B,%41:2,62.:9%.9B.I.B-,//,%,72%B.74:9.X/,%,2%,72%-2./.7=%6:11,62,S,92;%
A,%41:6,77-7%B,%1=6-4=132.:9%,72%7-4,1I.7=%,9%4,1S39,96,%431%-9,%4,17:99,%6:S4=2,92,;%
AU=5-.4,S,92%B,%1=6-4=132.:9%,2%/,7%X:-2,.//,7%7:92%6:9C:1S,7%3-_%9:1S,7%3441:41.=,7;%
BF%Q-1D,0%/,%7W728S,%B,%1=C1.D=1392P%7.%4:77.X/,;%
,F%V.%-9,%S.7,%7:-7%I.B,%9U,72%437%4:77.X/,P%1=3/.7,0%-9%6://,62,-1%B,%S39.81,%T%4:-I:.1%1,2.1,1%/,%1=C1.D=1392%B,%B.CC=1,92,7%4312.,7%B-%
7W728S,;%
CF%Z77-1,0>I:-7%5-,%/3%X:-2,.//,%,72%4:7.2.:99=,%7-1%/3%X3/396,%3I392%/,%B=X-2%B,%/3%1=6-4=132.:9;%
DF%Y=S311,0%/3%S36?.9,%B,%1=6-4=132.:9%,2%-2./.7,0>/3%6:9C:1S=S,92%3-_%.9721-62.:97%B-%C3X1.6392;%
?F%O,%1,S4/.77,0%437%,_6,77.I,S,92%/,7%X:-2,.//,7%E437%4/-7%B,%$)Ü%B-%I:/-S,%B,%6?31D,%/.5-.B,F;%
.F%O,%B=4377,0%437%/3%41,77.:9%B,%7,1I.6,%S3_.S3/,%B,%/3%X:-2,.//,P%S`S,%2,S4:13.1,S,92;%
cF%<9,%C:.7%5-,%/,7%X:-2,.//,7%:92%=2=%1,S4/.,7%6:11,62,S,92%,2%5-,%/,%41:6,77-7%,72%2,1S.9=P%377-1,0>I:-7%5-,%/,7%X:-2,.//,7%,2%
/U=5-.4,S,92%7:92%1,2.1=7%B-%7.2,%134.B,S,92%,2%5-,%2:-2,7%/,7%I399,7%BU.7:/,S,92%B,%/U=5-.4,S,92%7:92%C,1S=,7;%
&F%A,%1=C1.D=1392%1=6-4=1=%9,%B:.2%437%`21,%6?31D=%B397%-9%3-21,%7W728S,%B,%1=C1.D=132.:9%T%S:.97%5-U./%9U3.2%=2=%9,22:W=%,2%I=1.C.=;%
%
($F%i2.5-,23D,%
AU=5-.4,S,92%B:.2%`21,%=2.5-,2=%4:-1%.9B.5-,1%5-U./%3%=2=%S.7%?:17%7,1I.6,%,2%I.B=%B,%7:9%1=C1.D=1392;%AU=2.5-,22,%B:.2%`21,%B32=,%,2%7.D9=,;%
Z77-1,0>I:-7%5-U./%W%3%B,7%=2.5-,22,7%7-1%/U=5-.4,S,92%.9B.5-392%5-,%/U=5-.4,S,92%6:92.,92%-9%1=C1.D=1392%.9C/3SS3X/,;%
%
(GF%\=6-4=132.:9%
A:175-,%I:-7%1,2.1,0%B-%1=C1.D=1392%BU-9%7W728S,P%5-,%6,%7:.2%4:-1%/U,921,2.,9%:-%/3%S.7,%?:17%7,1I.6,P%./%,72%1,6:SS39B=%B,%1=6-4=1,1%
2:-7%/,7%1=C1.D=13927%,9%2:-2,%7=6-1.2=;%
A:17%B-%21397C,12%B,%1=C1.D=1392%B397%B,7%X:-2,.//,7P%377-1,0>I:-7%5-,%7,-/,7%/,7%X:-2,.//,7%B,%1=6-4=132.:9%B,%1=C1.D=1392%3441:41.=,7%
7:92%-2./.7=,7;%Z77-1,0>I:-7%5-,%/,%9:SX1,%6:11,62%B,%X:-2,.//,7%4:-1%6:92,9.1%/3%6?31D,%2:23/,%B-%7W728S,%,72%B.74:9.X/,;%L:-2,7%/,7%
X:-2,.//,7%T%-2./.7,1%7:92%B=7.D9=,7%4:-1%/,%1=C1.D=1392%1=6-4=1=%,2%=2.5-,2=,7%4:-1%6,%1=C1.D=1392%E6U,72>T>B.1,%B,7%X:-2,.//,7%74=6.3/,7%
4:-1%/3%1=6-4=132.:9%B,%1=C1.D=1392F;%A,7%X:-2,.//,7%B:.I,92%`21,%=5-.4=,7%BU-9,%7:-434,%B,%7=6-1.2=%,2%B,%I399,7%BU311`2%377:6.=,7%,9%
X:9%=232%B,%C:962.:99,S,92;%
A,7%X:-2,.//,7%B,%1=6-4=132.:9%I.B,7%7:92%=I36-=,7%,2P%7.%4:77.X/,P%1,C1:.B.,7%3I392%B,%41:6=B,1%T%/3%1=6-4=132.:9;%
AU=5-.4,S,92%B,%1=6-4=132.:9%B:.2%`21,%,9%X:9%=232%B,%C:962.:99,S,92%3I,6%-9%,97,SX/,%BU.9721-62.:97%6:96,19392%/U=5-.4,S,92%
B.74:9.X/,%,2%3B342=%T%/3%1=6-4=132.:9%B,%1=C1.D=13927%.9C/3SS3X/,7;%Y,%4/-7P%-9%,97,SX/,%B,%X3/396,7%=23/:99=,7%B:.2%`21,%B.74:9.X/,%
,2%,9%X:9%=232%B,%C:962.:99,S,92;%
A,7%2-W3-_%B:.I,92%`21,%=5-.4=7%B,%1366:1B7%B,%B=6:99,_.:9%7397%C-.2,%,2%,9%X:9%=232;%ZI392%BU-2./.7,1%/3%S36?.9,%B,%1=6-4=132.:9P%
I=1.C.,0%5-U,//,%,72%,9%X:9%=232%B,%C:962.:99,S,92P%5-U,//,%3%=2=%6:11,62,S,92%,921,2,9-,%,2%5-,%2:-7%/,7%6:S4:73927%=/,621.5-,7%
377:6.=7%7:92%76,//=7%4:-1%=I.2,1%2:-2%1.75-,%BU.9C/3SS32.:9%,9%637%B,%C-.2,%B,%1=C1.D=1392;%^:97-/2,0%/,%C3X1.6392%,9%637%B,%B:-2,;%
A,%1=C1.D=1392%1=6-4=1=%B:.2%`21,%1,9I:W=%3-%C:-19.77,-1%B,%1=C1.D=1392%B397%/3%X:-2,.//,%B,%1=6-4=132.:9%3441:41.=,P%,2%/3%9:2,%B,%
21397C,12%B,%B=6?,27%4,12.9,92,%B:.2%`21,%31139D=,;%O,%S=/39D,0%437%/,7%1=C1.D=13927%B397%/,7%-9.2=7%B,%1=6-4=132.:9P%,9%4312.6-/.,1%B397%
/,7%X:-2,.//,7;%
V.%B,7%6:S41,77,-17%:-%B,7%?-./,7%B,%6:S41,77,-1%B:.I,92%`21,%1,2.1=7P%377-1,0>I:-7%5-U./7%:92%=2=%=I36-=7%T%-9%9.I,3-%366,423X/,%
4:-1%I:-7%377-1,1%5-U3-6-9%1=C1.D=1392%.9C/3SS3X/,%9,%1,72,%B397%/,%/-X1.C.392;%A,%41:6,77-7%B,%I.B39D,%B:.2%`21,%,CC,62-=%3I392%B,%
1,2:-19,1%/,%6:S41,77,-1%3-%C:-19.77,-1;%V,-/,%-9,%6?3-CC,%=/,621.5-,%B-%6:147%B-%6:S41,77,-1%B:.2%`21,%-2./.7=,%4:-1%366=/=1,1%6,%
41:6,77-7;%A:175-,%/U?-./,%,72%I.B39D=,%BU-9%7W728S,P%6,/3%B:.2%`21,%C3.2%,9%2:-2,%7=6-1.2=;%
%
*)F%L13974:12P%S315-3D,%,2%72:6&3D,%B,7%-9.2=7%
L13974:12%BU=5-.4,S,927%6:92,9392%B,7%1=C1.D=13927%.9C/3SS3X/,7%J%^:9C:1S.2=%3-_%1=D/,S,9232.:97%B,%213974:12;%H315-3D,%B,7%
=5-.4,S,927%T%/U3.B,%B,%4399,3-_%J%^:9C:1S.2=%3-_%1=D/,S,9232.:97%/:63/,7;%
i/.S.932.:9%B,7%=5-.4,S,927%6:92,9392%B,7%1=C1.D=13927%.9C/3SS3X/,7%J%^:9C:1S.2=%3-_%1=D/,S,9232.:97%932.:93/,7;%V2:6&3D,%
BU=5-.4,S,927"34431,./7;%
A,%72:6&3D,%B,%/U=5-.4,S,92%B:.2%`21,%6:9C:1S,%3-_%.9721-62.:97%B-%C3X1.6392;%V2:6&3D,%BU=5-.4,S,927%,SX3//=7%E9:9%I,9B-7F;%
A3%41:2,62.:9%B,7%,SX3//3D,7%B,%72:6&3D,%B:.2%`21,%6:9b-,%B,%S39.81,%T%6,%5-,%/,7%B:SS3D,7%S=639.5-,7%T%/U=5-.4,S,92%T%/U.92=1.,-1%
B,%/U,SX3//3D,%9U,9213a9,92%437%B,%C-.2,%B,%/3%6?31D,%B,%1=C1.D=1392;%
A,%9:SX1,%S3_.S-S%BU=5-.4,S,927%4:-I392%`21,%72:6&=7%,97,SX/,%7,13%B=2,1S.9=%431%/,7%1=D/,S,9232.:97%/:63/,7;

72



!

!
!
!
!
!
!

!

0,&!(+&1.!2)'2.! 3)�4! 2)'2.! 5+%'.%!6)%.&!
(&.77+&.!7.$7#&!

!

8)%.&9#+%!%.-(/!7.$7#&!
:;!

!
!

!
<$%.&$)'!=)">+(!?.)%.&!

c409123!
i0;4,?_.;B!

@')%.!?.)%!
.A"?)$1.&!

B&),$!$..C'.!2)'2.!

DA()$7,#$!2.77.'!
8)%.&!E#6!76,%"?!

j!

!

!
F!6)%.&!G'%.&!

!

!
;)')$".!%)$>!

!
!
!

!
H,'%.&! ! :I!

:0!

8)%.&9,$!%.-(/!
6426-,!
!
!
DDJ!

!
!
!

!
H,'%.&!

!

!
@8K!8)%.&!(+-(!

!
D$%.&,$1!6)%.&L<$M!

H#+&!6)4!2)'2.!
!
!

K,CC'.!(&.77+&.!
76,%"?!
N,1?!(&.77+&.!!
!!!!!!!!:@!76,%"?!

N.)�$1!
',O+,C!%.-(/!
7.$7#&!

:P! 0-=,.$%!%.-(/!7.$7#&! M--=123!
U40;123!

B,7"?)&1.!
%.-(/!
7.$7#&! !

:N!
3+"�#$!%.-(/!
7.$7#&!

!
Q#6!(&.77+&.!
7.$7#&!

!
!

!
0,&!7,C.!?.)%!.A"?)$1.&!

!
R#,'!%.-(/!7.$7#&!

"
"

"
!

!

!
BR!H)$!

'*
"

73



!

( ! ! ! ! ! !

!
! ! ! ! ! ! ! ! ! ! ! !

!
!

! ! ! ! ! ! ! ! !

! !
!

!
! !

! ! ! ! ! ! ! !

!
!

! ! !

! ! ! ! ! ! !
! !

! ! !

!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
!
!

!
! ! !

!
!

!
! !

! !
! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
! ! ! ! ! ! ! !

! !
! !

!

! !

!

! !
!

!

!

! !

!

! !

! !
! ! !

!

!

!
! ! !

! ! M-2;,-=!
!

!

! !
! !

!
! ! ! ! ! " " "

! ! ! !
! ! !

! !
! !

! !
!

! !

! ! ! ! !

! ! !
! $

! ! ! !
! !

!

!
!
!

!
!
!

! !
6)! * 57! 6)! *57! ! !

! ! !

!
! ! $
! ! $

!
! ! !

!
!

! ! ! !
! ! $

!
!
!
$
!
!
!

$

!

! $
! $
! $ ! ! ! ! ! ! ! ! !

!
! ! $

!
!

! $
! ! $
! $

$ $

! ! !
! $
! $
! $
! $

! ! ! ! ! ! ! ! ! ! ! ! !
! !

! ! ! ! ! ! ! ! !

!
!

!
!
!

!
! ! ! ! ! ! ! !

! !
!

!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
! ! ! ! !

!

! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! ! !
! ! ! ! !

! ! ! !
! ! ! !

! !
!

! ! ! ! !
!

! ! ! ! !

! !
!

!

!

! !
!

!
! ! ! ! !
!
! ! ! ! !

! !
!

!
!
!

!

! ! ! ! !
!

! ! ! ! !

!
!

!
! !

!

!

! !
!

!
! ! ! ! !
!
! ! ! ! !

! ! ! ! ! !
! !

! ! ! ! ! ! ! ! ! ! !
! !

! ! !

! ! ! ! ! ! ! ! ! !

! ! ! !

! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! !

! ! ! !

! ! !
! ! ! !

!
! !

! !

! ! !

! ! ! ! ! !
! ! !

!
! !

!
! !

!
! !

! !

! !
! !

! ! !
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! !
! ! ! !

! ! !
! !

! !

!

!
! ! !

! ! !
! !

! ! !
! !

! ! !
! ! !

!
!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
! !

! ! !
!

! !
! !

! ! !
! ! ! ! ! !

! ! ! ! !
!

! ! ! ! ! !

! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! !

!
! ! !
! ! ! !

! !
!
!

! ! ! !

! ! ! ! ! !
! !

! ! !
! ! !

!
! ! ! ! !

!
!

!
!

! ! ! !
! !

! ! !

! ! ! ! ! ! !
!

! ! ! ! !

! ! !
!

! ! !

!"
"#
$#
%&
'%

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

23
456
"
#

$
-
!
.
/0
!

$
-
!
.
/0
!

$
-
!
.
/0
!

$
-
!
.
/0
!

&!(
/!)
!&

(/
)!

&(
/)
!&

(/
) !

;<
=>?
!@A
BC
! 8C

D=EF
!

8B
A<?
!7>

GH
I!

JB
K>
!( !
7>
GH

I !

;<
=>?
!7<

KL
!7>

GH
I!

,M
NN>
? !#

BC
K! 7

>G
HI!

,M
NN>
? !O

H!7
>G

HI!

:M
=A>
= !;

<=>
?!7

>G
HI!

.KA
>= !
;
<=>

?!7
>G
HI!

@DK
<A !

;<
=>?
!7>

GH
I!

@O
& !

%$
A!
B!
9/
=9
/:
!;
% !

%$
A!
B!
</=
!</
: !
;$
!

*B
C!

P?
>Q
QM
?> !
8>
KQB

?!

%DR
F !P

?>Q
QM
?>!

8C
D=EF
!

12
3!

SD
TUP

?>Q
QM
?>!

8C
D=EF
!

45
6! "

2!
12

3!

E:
B7!

P=
F!Q

:N
5R!

ST
<=
7FB

!P=
F! Q

:N
5R!

U@O
7@C
! K@

5:!
Q:
N5

R!

0G
VD>

K=!
7>
GH

I!

9B
DA !7
>G

HI!

W6
# !

;%
7 !

,*
O !

'!
"

74



!

( ! ! ! ! ! !

!
! ! ! ! ! ! ! ! ! ! ! !

!
!

! ! ! ! ! ! ! ! !

! !
!

!
! !

! ! ! ! ! ! ! !
! !

!
!

! ! !

! ! ! ! ! ! !
! ! !

!
! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
!
!

! !
!

! !
! ! !

! ! !
! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
! ! ! ! ! ! ! !

! !
! !

!

! !

!

! ! ! !
!

!

!

! !

!

! ! !
! !

! ! ! !

!

!

!
! !

M-2;,-=!
!*!
!

!
! !

! !
! ! ! !

! ! " " " !

!
! ! ! !

! ! ! !
! $

!

! !
!

!
! ! !

6)! * 57! 6)! *57! ! !
! ! ! !

! ! !
! ! ! !

! !

!
!
!

! ! !

!

! ! $
! ! $

!

! ! !

! !
!

$
! ! !

! ! $ !

!
!
!
$
!
!
!

$

!

! !
! $
! $
! $
! $
! $
! $
! $
! $

!
!
!

!

! ! ! ! ! ! ! !
! !

! !
!

!
$

! ! $
! $

$ $

!
! ! ! !

!
!
!

! ! !
!

! !
!

!
!

! ! ! !
!

! ! !

! ! !

! ! !
! ! ! !

!

! !

!
! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!

! ! !

! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! ! !
! ! ! ! !

! ! ! !
! ! ! !

! !
!

! ! ! ! !
!

! ! ! ! !

! !
!

! !
! !

!
!

! !
!

!

! !
!

!
! ! ! ! !
!
! ! ! ! !

!
!
!

!

! ! ! ! !
!

! ! ! ! !

!

!

! !
!

!
! ! ! ! !
!
! ! ! ! !

! ! ! ! ! !
! !

! ! ! ! ! ! ! ! ! ! !
! !

! ! !

! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! !
!

! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! !

! ! ! !
! ! !

!
!

!
! !

! ! !

! ! ! ! ! !
! ! !

!
! !

!
! !

!
! !

! !

! ! ! !

! ! !
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! !
!

!
! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! !

! ! !
! ! !
! !

! !

!

!
! ! !

! ! ! ! !
! ! !

!
!

! ! ! !

! !
! !

! ! ! ! ! ! ! ! ! ! ! !
! !

! ! !
!

! ! !
! ! ! ! ! !

! ! ! ! !
!

! ! ! ! ! !

! ! ! ! ! !
! ! ! ! ! ! ! !

!
! ! ! ! ! !

! ! ! ! ! ! !
! ! ! ! !

! ! ! ! ! !
! !

! ! ! !
! ! !

!
! ! ! ! !

!
!

!
!

! ! ! !
! !

! ! !

! ! ! ! ! ! !
!

! ! ! ! !

! ! !
!

! ! !

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

73
89
56
"
#

$
-
!
.
/0
!

$
-
!
.
/0
!

$
-
!
.
/0
!

$
-
!
.
/0
!

&!(
/!)
!&

(/
)!

&(
/)
!&

(/
)!

;<
=>?
!@A
BC
!8C

D=EF
!

8B
A<?
!7>

GH
I !

JB
K>
!(!
7>
GH

I!

;<
=>?
!7<

KL
!7>

GH
I!

,M
NN>
?!#

BC
K!7

>G
HI!

,M
NN>
?!O

H!7
>G

HI!

:M
=A>
=!;

<=>
?!7

>G
HI!

.KA
>=!
;
<=>

?!7
>G
HI !

@DK
<A!

;<
=>?
!7>

GH
I !

@O
&!

%$
A!
B !
9/
=9
/:
!;
% !

%$
A!
B!
</=
!</
:!;

$ !

*B
C!

P?
>Q
QM
?> !
8>
KQB

?!

%DR
F! P

?>Q
QM
?>!

8C
D=EF
!

12
3!

SD
TUP

?>Q
QM
?> !

8C
D=EF
!

45
6!"

2 !
12

3!

E:
B7!

P=
F!Q

:N
5R!

ST
<=
7FB

!P=
F!Q

:N
5R!

U@O
7@C
!K@

5: !
Q:
N5

R!
0G

VD>
K=!
7>
GH

I !

9B
DA!7
>G

HI!

W6
#!

;%
7 !

,*
O!

'#
"

75



!

8B
A<?
!7>

GH
I!

JB
K>
!( !
7>
GH

I !

;<
=>?
!7<

KL!
7>
GH

I !

,M
NN>
?!#

BC
K!7

>G
HI!

,M
NN>
?!O

H! 7
>G

HI!

.KA>
=!;

<=>
?! 7
>G

HI!

@DK
<A!
;<

=>?
! 7>

GH
I!

ST
<=
7FB

!P=
F! Q

:N
5R!

U@O
7@C
! K@

5:!
Q:
N5

R!

'N
V@:

AB!
Q:
N5

R!

(6
@9!Q
:N

5R!

782!

!

!
,4$444044.+/! !

"! :H=DBK!
!

W>Q>?X>T! :H=DBKY8>>!Z"B=>Z[! :H=DBK! "!
;*+4! _4.>:7@17*6!

&UJ!

"! $!

78&! 7QB! 7J(! 7;! 76(! 76&! 7,! 70! 79!
&G&EW!
'GESX!

#! PGYE'!
"$ZG&U'!

(6NN7A@;=B@6A!V:BL::A!;6AB869!V6=8C!"!=AC!;6AB869!V6=8C!$! [\"#[\$!
[\-#[\1!

K%S']S&!

X@5![L@B;<!

SG<:=B:8!>68!59=B:!<:=B!
:T;<=A?:8!

&EW!
'@8!;6AC@B@6A@A?!

8:N6B:!(6AB869!FL@B;<! KS!

(U!(Y^!%Q! (Y^!SZJ!(Y^![P! !!
Q["Q[0!Q[/!Q%"4!Q%+! Q%,! Q%.! Q%0!Q%/!Q%1!Q%-!Q%$!Q%"!(W1!

!
(Y^_(!

!
(Y^_`!

Q%! QK! Q/! Q1! Q-! (6NN7A@;=B@6A!Q6!X8@I:8!&6=8C!
1! !

a#P!

!

!
9:SPI!

`K%"!
\Q%!

SG<:=B:8!>68!̀ AB:8A=9!&=;b75!
SG<:=B:8!>68!\=B:8!Q=Ab!

&EW! Q%"!
&"7!

"3! 2Sa"! 2Sa$! K[$! K["! ]["! (Y^_Q! (Y^_U! J!
Z! \! KJ^K! <CDEFGHDE5!AHGIHJKE!8LEE5!.MNL!

Q%'! Q[1!Q[-!Q[$! Q%"4!Q%+!Q%,!Q%.!Q%0!Q%/!Q%1! Q%-! Q%$!Q%"'4"!]["!(Y^_X! (Y^_(! (Y^_U#`! 2",#2"+#2$4! E:9=M!

Q%-!

KJ^K_K\!

%S'Q"!

2",!
!

&"7!

"3!
!

2"+!
&"7!

!
!
!

! !Q[.!
Q[,! :H=DBK!

Q[+!

!
!
!
!
!
!
!

!
/4#6!

!

!
* 78!/97:;<!
47:<=>:!.?@A7B! +,,!
47:<!.?@A7B! +)!

&! 47:<!*.4! ! +,,!
47:<=>:!*.4! +)!
.C-3D0++2! +,,D+,,!

!
!

M-2;,-=!
k-0,/!*!

!
W6B:!

$! UK[!
U6L!K8:FF78:![:AF68!

_]/X!
\=B:8!K8:FF78:![:AF68!

P8/!
78-!
P8(! 2Sa$!
781!
P8&!

2Sa"!
785!

%
%

%
^:921:/%l:31B%(%

!
X4"!

!

!
!]S<(

!
(W-!

!
(W$! ! (W"!

/! SSZ!

ScZ$!ScZ"!

!
!
!
!

(W04.!
]'W$!

/!

ESX! \%Q! &UJ!

J! ! Z! ! \!

KJ^K_K\!

X`[K!

]["!

K"!K"!

K6L:8![7559M!>68!K\^!57N5!

X@?@B=9!X@F59=M!

K\^!57N5!>::CV=;b!568B!
! '7B6!E:F:B![L@B;<!>68!`K%"!

W! "3! 'D5! +)2E!.C-3! +,,D+)! 78$! X(!]=A! ]'W"!

!
%S'Q$!

!
2$4!

*78!/97:;<!

#! F+)+!

!
!
+,,!

+)2E!0++2! +)D+,,!
*G/-H2C!.D0! ()*()$

*78!/97:;<!

#! 893165!
!
+,,!

^@CG58:FF78:![L@B;<!
OP9QR2GB")S!^K!

!
! 78)!

!

! #!&!'!5! #!&!'!5!
! ESX!

!
`"_"!

a60Y+6!$%.6)! / !̀
SZJ!

/3<:1!D:7+!
;*334:>7<=!@*a4:!

W!
"! %S'Q-!

[\1!
/I2G3!
5!J4!
K!J4!

+)!
(++*(++*(++$
(++*(++*()$

*78!/97:;<!
GI.#L'!J4M!

#D&! GI.&LK!J4M!

!
+,,D+,,!
+,,D+)!

&%8&%:5! +)!
7%8)52!;0! (++*(++*(++$
86%<5!;$! (++*(++*()$

#
%K!

B")!
!

78/!
6)! *57!

!
!

[\$! [\"! &UJ! `$_"! !
('K!('K!

(U#(Y^#%Q! K*a!Z*=1<D4!:**3!1b4:3*.1<1!
[Z"!

$! W! [\-!

[\$!
"! W!

/4&6! N!J4!
&D'D5! #"!J4!

#&!J4!
#5J4!
#KJ4!

(++*()*(++$
(++*()*()$
()*(++*(++$
()*(++*()$
()*()*(++$

/4'6!
GI.'LO!J4M!
PC/CPQC*!
IRFI!#!

'D5! IRFI!&!
IRFI!'!

+)D+,,!
()*()$
+,,D+,,!
+,,D+)!
+)D+,,!

/456! 86%<5!;*! (++*()*(++$

&D'D5!86%<5!;+! (++*()*()$
86%<5!;,! ()*(++*(++$
86%<5!;-! ()*(++*()$
86%<5!;.! ()*()*(++$

%

%
'(_U!

%@?<!58:FF78:![L@B;<! 78(!

78&!

:O7&! :O7&\!:O7(!:O7(\! :O7/! :O7)! :O7$! :O75! :O72! :O71! :O7-! :O7&'! :O7&&! '(_U!

!
!

ESX!
&UJ! !`$! ! U-! W-! KS!

`"!

('K!('K! ! 3]@:9C![7559MD!
U! W! [Z$!

3]@:9C![7559MD!

-GL=M!Z=9I:!>68!%6B!L=B:8!

!
-GL=M!I=9I:!>68!'(!

%S'Q1! [\"! ,-!-,.-/$ ()*()*()$ IRFI!5! ()*()$ 86%<5!;=! ()*()*()$ W"! W$! W-! W1! ! W/! W0! W.! W,! W+! W"4! W""! '(_W! &EW! &EW! a#P!

!
!
!
!

&EW!

!
&EW! "! "0!

".! -$!

Y]]"!YW"!Y]]$!YW$!Y]]-!YW-!K_;! K_6!K_F! K_C! SQ%!'%["!X]Q"! E"! [U$! '(_(U!

'(_W! !
!
!

&EW!

!
!
!

&UJ!

!
!

,*O!

!
!
!
!

,*O!

!
!
,W"! ! ,W"! !

,W"!

!
&6BB6N!%:=B@A?!&:9B!

!
!
!

!
,W"!

&UJ! &UJ! !
&EW!

&UJ!

[Z-!
3]@:9C![7559MD!
2^$d2^-d!
2^/d2^.d!
2^"4!

-GL=M!I=9I:!>68!N@T@A?!
!

'(!
(6AB=;B68!

&UJ!

KJ^K!
K%S']S&!

Q&%! `&%"! W!
!
!

&EW!

W! ! W! ! W! ! W! W! W! W! '%[$!X]Q$! E$! [U"!'(_U"!'(_%Q!
&UJ! !

&EW!

&UJ!

1G\=M!Z=9I:! (6N58:FF68!%:=B@A?!&:9B! !
!
!
!

%:=B!N6C:!#!(669!N6C:!E66N!Q<:8N6FB=B!3%@?<!I69B=?:D!

3! 3>?@ABC!@>ADEFBC! GS!:<T!;>AATU:!=S!:<T!V=WB!7X!YZ"[&-\!WU!-0!;=U:W;:=A!
7X!AT]>7ATB!:=!;=UUT;:TB!S=A!:<T!V=WBM!

6)! *57!

\@8:!(6AB8699:8!

$
-
!
.
/0
!

$
-
!
.
/0
!

$
-
!
.
/0
!

$
-
!
.
/0
!

$!
*!+

!,
!
$!
*!
+!
,!

$!
*!
+!
,!

$!
*!
+!
,!

;<
=>?
!@A
BC
!8C

D=EF
!

:M
=A>=
!;

<=>
?!7
>G
HI !

7?
%!#
%4
=!$
&4
A !

7?
%!

"$
Z !P
!U_

'!
U_
&!
%"
!

"$
Z!
P!

`_'
! `_

&!
%$
!

]J
"!Q

0R-
'!$

/4Z
!

]J
"!

`AC
7;B

68!
"!

`AC
7;B

68!
$!

#!

* 78!/97:;<! #BG@HAI!:>JB?C@!
/4#6! #D&D'D5! +,,D+,,D+,,D+,,!
/4&6! #D&D'D5! +,,D+,,D+,,D+,,!

%

76



!

!
!
!

!
!

"#! ! "$!
!
"%! &'%! &'(! &'$! &')! &'#! &'()!

!
&'*! &'%+!

&'%(!

!
!

!
6 ) ! 89*!

!
!
!
!
!
!
!
!

!
6 ) ! 89*!

!
!
!
!
!

!
,'!

!
!
!
!
!
!
!
!
!
!

!

J!
Z! ! \!

"
"
"
"
"
"
"
"
"

I" V"
!
!
!
!
!
!
!
!
!
!

7F>?G<A!P?B=>E=B?!
YW>Q=B?<VA>[!

&
,
-
.!

!"
#$
%&
'$(
)"
*+,-
.)
'/)
'(0.
1,*
$'2
3'4
#&
5)
5'6
78
69
':;

< ! 6
)
!
*
57
!

6
)
!
*
57
!

6
)
!
*
57
!

6
)
!
*5
7!

6]
3&
!

6]
3(
!

'%
"

")! "(! &'/! &'0! &'1!

%

77




