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%% :;3-11<
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% +:6:3-4 @ $7,-8%6, *<-/,:6,
% -819:,-46/ ,=*38-Al* @ (*/4-6 0* +=:1..:>*
% % -819:,-46/ ,=*38-Al1*/ B +46.43, 0C;,;
% 6.91*6+* 0* 9C43-%6,:,-46 0* [*33*/
+:6:3-4$ @ $7,-8%6, -/49; 2:3 9C*<,;3-*13 /'Bf /*3
+6:3-4% @ $7,-8%6, -/49; 2:3 9C*<,;3-*13 :E{ODE-,3:>*//,:60:30
% +;6:3-4 $% @ $7,-8%6, -/49; 2:3 9C*<,;3-*13 H3+ B4 3:>*/ F 9C:3>46

% -819:,-46/ ,=*38-Al* @ (*/4-6 0* +=:1..:>*
% % -819:,-46/ ,=*38-A1*/ B /*8:-6*/ +=:10*/
% -819:,-46/ ,=*38-A1*/ B /*8:-6*/ 9: 291/ .34-0*
5 +:6:3-4 @ $7,-8%6, -/49; 2:3 9C*<,;3-*13 :E3* 1*&-,3:>*/ F 9C:3>46
5 -819:,-46/ ,=*38-A1* @ (*/4-6 0* +=:1..;>*
5 -819:,-46/ ,=*38-A1*/ B /*8:-6* 0* +:6-+19*

5 % -819:,-46/ ,=*38-A1*/ B /*8:-6* 9: 291/ .34-0*
5%  482:3:,-. 0%/ (*/4-6/ 0* +=:1..:>* *6,3* 9*/ O-..; 3*6,/ /[+*6:3--
5 482:3:,-. 0*/ +4H,/ 0* +=:1..:>* *6,3* 9*/ 0-..;36,/ /+*6:3-- *6 %&& !
55 E491,-46 0*/ +4H,/ O* +=:1..:>* [*946 9C:1>8*66 04 +4H, 0* 9C;6*3>-*
5  3;+46-/:,-46/

5 */,-46 0*/ /41(://*8*6,/
5 6.91*6+* 0* 9: 24/-,-46 0*/ .*61,3*/ *6 ,:(9*:1
5% /49:,-46 0*/ 813/
5 149:,-46 0*/ +48(9*/
55 *61-/*3-* *<,;3-*13*/ *, E-,3:>*/
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* 04+18*6, : 2413 (1, 0* 3;+:2-,19*3 9% /491,-4@+=-*+13:9* *  *+=6-Al* 3;:9-/;*/ 943/ 0* 9:
3;=:(-9-,:,-46 94130* 0C16 (7,-8*6, :6+-*6 */ ;3EO0* 3*+=*3+=* 46, ;,; 3;:9-/;/ 0:6/ 9* +:03* @B4)*,
9:13;;,0%*9C:22*9 F 234)*,01 $

* 3:E:1< 46, ;,; 3;:9-/;/ 2:3 9C;A1-2* /]1-E:6,*
1+ 94-/[:+ @ +=*3+=*13 !
9:-6 =,*9* @ +=*3+=*13 !
*6 3:6K4-/ 499:3, @ 3+=-*+7*
>6L/ 41>*, @ 3+=-*+*
5,=19-% 436M @ 3+=-*+,* 04+,43:6,*:1 !
:13* *36:60*N @ 3+=-,*+,* 04+,43:6,*:1 !
,3-+0 4-9 @ 0*/ =:9*/

@
*/ [-819:,-46/ ,=*38-Al*/ 46, ;,; 3;:9-/;*/ F 9C:*001 94>-+-*Q 9;-:0*/P 48.-* OC N1(: 6*3>-*/
0:6/ /: E*3/-46 %
*/ +:9+19/ 0* 246,/ ,=*38-Al1*/ 46, ;,; 3;:9-/;/ :B+ 9* 94>-+-*9 =*38 E*3/-46" % 5



*[ 4()*+,-./ 01 234)*, /46, +*6,3;/ /13 16* :2234+F ;+4648-A1* *, 2*3.438:6,* 0* 9: 3;64E:,-46
99*/ 8*,*6, 9C:++*6, /13 9: 6;+*//-,; 0C.0:2,%3,9#=6-A1*/ 0* 3;64E:,-46 :1< [2;+-.-+-,;/ 0*/ (B*6,/
:6+-*6/ ,3:0-,-466*9/
*/ 4()*+,-./ [* 0;+9-6*6, 0* 9: 8:6-L3* /1-E:6,* @
;64E*3 9* (7,-8*6, /:6/ 840-.-*3 /. E4918;,3-*
8;6:>*3 :22:3,*8*6,/ 046, 2413 =:60-+:2;!
-9-/*3 +*3,:-6*/ *+=6494>-*| +46,*8243:-6*/ -6Q;/(9*/
0 *38*13* *, E-,3:>* 2*3.438:6,/
o -/24/-,-.] 0* +=:1...>* F =:1, 3*60*8%6,
*E-/-,*3 0* 8:6-L3* +3-,-A1* +*3,:-6* 23:,-A1*/
0 *6,-9:,-46
0 ;>9->*6+* 0* 9Q-6*3,-* ,=*38-Al*
o :1E:-/,3:-,*8*6, 0%/ 234(9L8* 0* E:2*13 0Q*:1
o 3:>-9-,;0%-/49:6,/
-8-61*3 9: +46/488:,-46 ;6*3>;,-A1*
o 46/, F@ %% R=* 8S 6
o I23*F@ 5& R=*2 8S :60* (*/4-6/ 0* +=:1...>*
*/,3*-603* 9*/ ;8-//-46/ 0* % 9-;*/ F 9: 3;64E:;46 01 (7,-8*6,
1:9-1*3 9Q42;3:,-46 F 16 +4H, 3:-/466:(9* 24133 B3HE:,-46 94130* *6E-346 && T 8S
=:(-,:(9*!

mn ! #
* (7,-8%6, F 3;64E*3 */, 16* E-*-99* 8:-/46 ,41948F +48243,:6, :22:3,*8*6,/ 8-,4M*6/ /C;,:9:6,
+=:+16 /13 % 6-E*:1< u;,>*




PLAN MASSE

*(7,-8%6, /-,1; 0:6/ 9*/ .:1(413>/ 0* 9: E-99* 081941/* */, 43-*6,; /10 */,

- $

*/ 8:,:3-:1< 0* +46/,31+,-46 23;/*6,/ /146, 9*/ /1-16,/ @
F 9C*<,;3-*13 9*/ 813/ /46, +46/,-,1;/ 0* V (3-A346*/ W 2:3.4-/ ://4+-*/ F 0* >:9*/ *, /46,
3*+41E*3,/ 2:3 16 *601-, 0* +-8*6, 2:3,-*99*8*6,:0;>3
*[/49 01 */,+46/,-,1; 0C16* 0:99* 0* (;,46 +419;* /13 16* :6+-*66* 0:99* O* ,*33*/ +1-,*/ 24/;*/
F9:+=:1</13 9* /49
*/ 813/ 0* 3*.*60 /46, +46/,-,1;,/ 0C16 /41(://*8*6, 0* 2-*33* *, 0* (3-Al*/ +1-* /13846,;
0C:04(* (3-A1*/ O* ,*33* +31* 482,* *61 0* BPR3;/*6+* F 9C-6,;3-*13 01 (7,-8*6, +*/ 813/
94130/ 46, 16 >3:60 -6,;3l, 01 .:-, 0* 9*13 +:2@-,

o F +46,3-(1*3 F 9C-6*3,-* ,=*38-A1* 01 (7,-8*6,
o F 2:3,-+-2*3 2://-E*8*6, F 9: 3;>19:,-46 0* 9: B:20*:1

*/ +94-/46/ 23-6+-2:9*8*6, +46/,31-* *6 (3-Al#3:-6*/ 0* " +8 0C;2:-//*13 /46, ,3L/
*60488:>;*/ *, [41E*6, 8:9 29:+;*/ 99* [*346, 046+0;849-*/ *946 9*13 ;,:, 46 /1>>L3* 0C*6
3;+12;3*3 +*3,:-6*/ ..-6 0* 9*/ 3;1,-9-/*3
* 29:6+=*3 0* 9C;,:>* */, *6 (4-/ 0* % ? +8 0Q[(2t3 9 3*24/* /13 0*/ 9:8(4130*/ C*6/*8(9* */,
0:6/ 16 ;,:, Al- 6*)1/,-.-* 2:/ /46 3*829.+*8*6,
* 29:.460 0* 9C;,:>* */, 91- :1//- 16 29:6+=*3 47 0* % ? +8 0C;2:-//*13 /13846,; 0C16 +48(9*
2*301 E*6,-9;
*[ 8*61-/*3-*/ :6+-*66*/ -6,;3-*13*/ 41 *<,;3-*18*/46, ,3L/ *60488:>;*/
* [M/,L8* 0* +=:1..:>* */, :6+-*6 *, 8:9 +46K1 98, |,3* +4829L,*8*6, 3*829:+;



"o &
91/-*13//460:>*/ 46, ;,; 3;:9-/;/ :.-6 0* 8*,,3* *6 ;E-0*6+* 9*/ 2:,=494>-*/ .. *+,:6, 9* (7,-8*6,

488* /41E*6, 0:6/ 9*/ (7,-8*6,/ :6+-*6/ 8:9 3;64E;/ 9: 23;/*6+* 0* +-8*6, /13 9*/ .:K:0*/ *, 0* (;,46
0:6/9* /49 01 *, 0* 9:3>*/ V ,34,,4-3/ W 0"8%6, :1,413 01 (7,-8*6, : +46,3-(1; F >1-0*3 9C*11/89
E*3/ 9%/ 813/

* [A1(://*8*6, O* +*3,:-6*/ +94-/46/ :-6/- Al* 9. 23,-* -6.;3-*13* 0*/ 8*61-/*3-*/ 01 /46, ,3L/
0;>3:0;*/

*13*1/*8*6, :1+16* (:33-L3* ;,:6+=* .-98 29:/,-A1F 9C*:1 *, F 9: E:2*13 0C*:1 6C.: ;,; :224/;*-B*4
0* 9: 0:99* 01 6 *.*, 16 .-98 ;,:6+=* 24/; F +* *6034-, :13:-, 3*6.43+; 2:3 +:2-99:3-,; 985643
*6 =18-0-,; 0%/ 813/ 2;3-2=;3-A1*/ *, 0* 3*.*60 & /*3: 046+ 2:/ 6;+*//:-3* 0* +://*3 9: 0:99* 01



%

-..;3%6,/ /+;6:3-- 46, ;,; */,;/ :.-6 0* E:9-0*3 41 -6.-38*3 9*/ /491,-46/ ,*+=6-A1*/ *, 41 :3+5130*
*6E-/:>;*/ 43/A1* +*9: -, [1..-:6, +*3,:-6*/42,-46/ 46, ;,; E:9-0;*/ F 2:3,-3 0* 840L9*/ /-829-01
(7,-8*6, C:1,3*/ 6C46, 21 1,3* 3;:9-/;*/ *6 3:-/4&/ 9-8-,*/ -6=;3*6,*/ F ,41, 94>-+-*9

% (#

*3,:-6* 0-/24/-,-46/ :3+=-*+13:9% 46, ;,; ** F 2:3,-3 0C16 840L9* /-829-.-; 01 (7,-8*6, :.-6 O
8*/13*3 9*13 -82:+, /13 9* (-9:6 ,=*38-Al* 0* +*91U8R,* ,*61 0*/ +46,3:-6,*/ 8432=494>-A1*/ *<-f;*/

*, 0* 9C43-*6,:,-46 01 (7,-8*6, 641/ :E46/ *//:BY, 8*/13*3 9C-82:+, 0* 9: 24/-,-46 0*/ .*61,3*/ *@}:1
:-6/- A1* 0* 9C43-*6,:,-46 0* /*33*/ Al- 241331*63* :++49;*/

6 3:22*99*3: A1* 9C43-*6,:,-46 /10 */, 0* 9: *RB-6+-2:9* */, 2*1 ..E43:(9* :1< :2243,/ /149:5331,1-,/

% n (# $

*/ [-819:,-46/ ,=*38-Al*/ 46, ;,; 3;:9-/;*/ 0* 8:6-L 3* F 0;+3-3* 9* (7,-8*6, :+,1*9 [-829* E-,3:>*6(M
0C-/49:,-46 *, /49 /13 *33* 29*-6! */ (*/4-6H8*1...:>* %? OX=*. 8S :6*6 84M*66*! 4(,*61*//46,
+4=;3*6,/ :E*+ 9*/ 84M*66*/ 6:,-46:9*/ 0:6/ 0*/ (B*6,/ :6+-*6/

Besoins Surface Puiss. T° T°
Zones Chauffage chauffée Chauff T°Min Moyenne Max
kWh
kWh /m2 T T T
Sans isolation 42142 332 126,9 11475
Appartement 1 11732 90 130,4 3375 11,9 18,5 28,5
Appartement 2 14972 126 118,8 4725 13,5 18,6 27,7
Appartement 3 15439 116 133,1 3375 8,2 17,4 28,5
% n & ' & 1

*[ >3:2=-Al1*/ +- 0*//41/ 84-6,3*6, 3*/2*+,-E*8*6, ®A91,-46 0*/ ,*82;3:,13*/ *, 9: 21-//:6+* O* +=:1>*
6;+*//:-3* 2413 9*/ ,34-/ :22:3,*8*6,/ /13 16* 2;DHA0C16 :6 :66;* %&&&!

Température depuis Lundi 1 Janvier durant 364 jours (1)

—— RAPPE 1/ Initial / Appartement 1
—— RAPPE 1 / Initial / Appartement 2
—— RAPPE 1/ Initial / Appartement 3
—— RAPPE 1/ Initial / Extérieur

30T

20T —— '

10T R e

0T ll T w ¥

28/02-00 29/04-00 28/06-00 27/08-00 26/10-00 25/12-0

Puissance de chauffe depuis Lundi 1 Janvier durant 364 jours



—— RAPPE 1/ Initial / Appartement 1
—— RAPPE 1/ Initial / Appartement 2
RAPPE 1 / Initial / Appartement 3
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% "" & ) 1*
* >3:2=-A1* +- 0*//41/ 846,3* 9C;E491,-46 0*&;3",13* F 9C-6,;3-*13 0*/ ,34-/ :22:3,*8*6,/ :1134
0C16* 2;3-40* +=:10*

0 :+413(*>3-/* 3*23;/*6,* 9C;E491,-46 0*/ ,*82;3*/1*<,;3-*13*/

0 * +413(* 341>* (9*1 *, E*3,* 3*23;/*6,*6, 9C@EH6 0*/ ,*82;3:,13*/ -6,;3-*13*/

Température depuis Lundi 23 Juillet durant 7 jours

—— RAPPE 1 / Initial / Appartement 1
—— RAPPE 1 / Initial / Appartement 2
—— RAPPE 1/ Initial / Appartement 3
—— RAPPE 1/ Initial / Extérieur
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:1-819:,-46 : ;,; 3;:9-/;* /13 16* :66;* +4829L,* */ >3:2=-A1*/ 243,*6, 16-A1*8*6, /13 9: /*8:-6* 992/
+=:10* +4823-/* *6,3* 9* % &? %&&& *, 9* & &? %&&&

6 3*8:3A1*3: A1CF 9: .-6 0* 9: 2;3-40* 8*/13;**82;3:,13* 8:<-8:9* ;,,*-6,* F 9C-6,;3-*13 01 (7,-8*4
0* %' "U +* Al- 3*/,* 3*9: -E*8*6, +46.43,:(9* -*¥, 64,:88%6, 9-; F 9: .43,* -6*3,-* 01 (7,-8*6,

%" % + | * I

6* 0% 42,-46/ :3+=-*+,13:9% 1,-9-/:(9* 2413>8*6,*3 9: /13.:+* O0* E-,3:>* .4136-//:6, 0*/ :2243,
149:-3* >3:,1-,/ +46/-/,*6, F ++49*3 16* /[*38*:R1* :22:3,*8*6, 41/ :E46/ +=*3+=; F [:E4-3 /C:9
-82;3:,-. 0* 9* 43-*6,*3 29*-6 /10 41 0* 9*/ B>E*+ 9* (7,-8*6,

*/ [-819:,-46/ 618;3-Al1*/ 3;:9-/;*/ 846,3*6, Al* 9&91*6+* 0* 9C43-*6,:,-46 O* 9: 2:34- O* 9: /*33*
,3-:6>19:-3* 0:6/ +* +:/! */, 8:3>-6:9* 6* 0-..}B+* 0C43-*6,:,-46 0* 5"U :.-6 OCI,3* 29*-6 ¥18!01-,
[¥19*8*6, 2:3 16* :1>8%6,:,-46 OC*6E-346 Y 0* :2243/49:-3*/ *+- 6* )1/,-.-* 2:/ 0* 0-8-61*3
9C=:(-,:(-9-,; 0*/ /*33*/ 2:3 16* 0-..;3*6+* 06"8*6, :E*+ 9* (7,-8*6,

% % ((# *$

413 0*/ 3:-/46/ OC*..-+:+-,; *, O* .:+-9-; O* 8-#6 Z1E3* 9C-/49:,-46 0*/ 813/ 2:3 9C*<,;3-*13 : ;
[,9*+,-466;* */ +48(9*/ 2*301/ ..+-9*/ OC:++LB#G, -/49;/ 2.3 16 8:,;3-:1 *6 E3:+

*/ 813/ *<,;3-*13/ /*346, -/149;/ :E*+ 0*/ 2:66*:1<0* .*1,3* 0* (4-/ O* & +8 0C;2:-//*13 +* Al- 4..36*
3;/-1,:6+* ,=*38-A1* 0* 9: 2:34-0* %'

*/ +48(9% [*346, -/49;/ 2:3 16* +41+=* 0* & +8 0#41:,* 0* +*99194/* 41 23401-, ;A1-E:9%6,! *6+E3:+
Al- 4..3* 16* 3;/-/,:6+* ,=*38-Al1* 0* 9: 2:34- B"?

* /49 01 6C*/, 2./ -/149; -/ 16* -/49:,-46 2;3-2=;3-Al* *<,;3-*13* 3;:9-/;* :E*+ 0* 9: 2416iN49
2:3,-+-2*3: F 9C-/49:,-46 01 /49 01 (7,-8*6,




% % ((# *$ L R
*/ 8*61-/*3-*/ /146, 3*829:+;*/ 2:3 0*/ 641E*99*/ 8*64*3-*/ :E*+ 041(9* E-,3:>*/,:60:30*65 588

Besoins Surface Puiss. T® T°

Zones Chauffage chauffée Chauff T°Min Moyenne Max
kWh
kWh /m2 T T T
Isolation 11351 332 34,2 10328

Appartement 1 3095 90 34,4 3375 15,0 20,0 27,9
Appartement 2 3435 126 27,3 3578 15,0 20,0 27,4
Appartement 3 4821 116 41,6 3375 15,0 19,9 27,5



% % " " _(# *$ L , ~-*' /01
C1,-9-/:,-46 0* 041(9*/ E-,3:>*/ F 9C:3>46 1*,,2:@ 16* 0-8-61,-46 0*/ (*/4-6/ 0* +=:1...>* 0*D5 OX=
6

Besoins Surface Puiss. T® T®
Zones Chauffage chauffée Chauff T°Min Moyenne Max
kWh
kWh /m2 T T T
Isolation
4-16-4 Argon 10457 332 31,5 10254
Appartement 1 2729 90 30,3 3375 15,0 20,1 27,8
Appartement 2 3176 126 25,2 3504 15,0 20,1 27,4

Appartement 3 4552 116 39,2 3375 15,0 19,9 27,5



% %" & I & '

* >3:2=-A1* +- 0*//41/ 846,3*6, 3*/2*+,-E*8*6, ;8@91,-46 0*/ ,*82;3:,13*/ /13 16* 2;3-40* 0C16 :6
:66;* %&&&! *, 9: 21-//:6+* 0* +=:1..:>* 6;+*//%RL3 9: 2;3-40* 0* 9: /*8:-6* 9: 291/ .34-0* 291B,34-/
:22:3,*8%6,/

$@ */0-..;3*6+* 0* (*/4-6 0% +=:1..:>* *6,3* 9*/+*6:3-- $ *, $% /46, ,3L/ .:-(9*/

! ! , %23

—— RAPPE 1 / isolation / Appartement 1
—— RAPPE 1 / isolation / Appartement 2
—— RAPPE 1 / isolation / Appartement 3
—— RAPPE 1 / isolation / Extérieur
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—— RAPPE 1 / isolation / Appartement 1
—— RAPPE 1 / isolation / Appartement 2
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—— RAPPE 1 / isolation / Extérieur
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% %" " & ) & !
%/ >3:2=-A1* +- 0*//41/ 846,36, 9C;E491,-46; 0*62;3:,13* F 9C-6,;3-*13 0%/ ,34-/ :22:3,*8*61/ +413/
0C16* 2:3-40% +=:10* : /-819:-46 : :; 3:9-/* U3 16* :66;* +4820L* * >3:2=-Al* 2436,
16-A1*8*6, /13 O: /*8:-6* 9: 291/ +=:10*

I 51"%6 I 4

—— RAPPE 1 / isolation / Appartement 1
—— RAPPE 1 / isolation / Appartement 2
—— RAPPE 1 /isolation / Appartement 3
—— RAPPE 1 / isolation / Extérieur
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6 3*8:3A1*3: A1CF 9: .-6 0* 9: 2;3-40* 8*/13;**82;3:,13* 8:<-8:9* ;,,*-6,* F 9C-6,;3-*13 01 (7,-8*8,
0*%'"U *6 ;,; C-/49:,-46 3:2243,;* /13 9* (@*6, 6C: 2:/ OC*..*, E-/-(9* /13 /46 +46.43, 00;)F
*<+*QQ*G,
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*[ >3:2=-A1*/ +- 0*//41/ 846,3*6, 9C;
0* 9: /*8:-6* 9: 291/ .34-0*

) |

16-A1*8*6, /13 9: /*8:-6* 9: 291/ .34-0*

I 51"7, 1| 4

—— RAPPE 1 / isolation / Appartement 1
—— RAPPE 1 / isolation / Appartement 2
—— RAPPE 1 / isolation / Appartement 3
—— RAPPE 1 / isolation / Extérieur
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E491,-46: 0*82:3:,13* F 9C-6,;3-*13 0*/ ,34-/ :22:3,*8*61/ +413/
: /-819:,-46 : ;,; 3;9-/;* /13 16* :66;* +4829L,*

¥ >3:2=-A1* 2436

6 3*8:3A1*3: A1* 2*60:6, 9: 61-, +46.438;8*6, F 946/->6* 0* +=:1..:>* 9: *82;3:,13* 8-6-8:9* */, 0*

"U *+46.43, 0C=-E*3 */, 046+ 6*,,*8*6, :8;9-42:3 9C:2243, 0C-/49:,-46

% 3 8 (# *$ '-

Besoins Surface Puiss. T®

Zones Chauffage chauffée Chauff T°Min Moyenne
kwWh kWh /mz T T

Isolation + serre +
ventilation 4594 332 13,8 11107
Appartement 1 1345 90 14,9 3375 15,0 23,2
Appartement 2 1353 126 10,7 4357 15,0 23,4
Serre 1 5,8 26,2
Appartement 3 1895 116 16,3 3375 15,0 23,2
Serre 2 7,4 27,4
Serre 3 5,9 29,4

TO
Max

32,0
30,6
61,7
29,1
52,7
58,4
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¥ >3:2=-A1*/ +- 0*//41/ 846,3*6, 3*/2*+,-E*8*6, ;#891,-46 0*/ ,*82;3:,13* /13 16* 2;3-40* 0C16 :6
:66;* %&&&! *, 9: 21-//:6+* 0* +=:1..:>* 6;+*//*AL3 9: 2;3-40* O* 9: /*8:-6* 9: 291/ .34-0* 2813,34-/
:22:3,*8*6,/

$@ *,*38* E*6,-9:,-46 .43+;* 3*+41E3* OC4OIC16* :.-6 0* .43+*3 9C:-3 +=:10 0*/ /*3B8*#6,3*3
0:6/ 9%/ :22:3,*8*6,/

51, 1 %23

RAPPE 1/ Isolation+Serre ventilation forcée / Appartement 1
RAPPE 1/ Isolation+Serre ventilation forcée / Appartement 2
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 1
RAPPE 1/ Isolation+Serre ventilation forcée / Appartement 3
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 2
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 3
RAPPE 1 / Isolation+Serre ventilation forcée / Extérieur

60T '
50C ] ‘ | b
4o<(:_f a1l
30T 4 |
20T
10C
0T [ |
N N I N N N I N N N N N N N N N N N N I
28/02-00 29/04-00 28/06-00 27/08-00 26/10-00 25/12-0(
I & ! r'2 , |1 4
RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 1
RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 2
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 1
RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 3
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 2
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 3
3 000W] [/ AN &Q"/ \‘
2 000W-] f f \\V; /
1 \H / ﬁ
1 000W IJ
i I\ EAT Ul

27/11-00 29/11-00 01/12-00
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%] >3:2=-A1*/ +- 0*//41/ 846,3*6, 9C;E491,-46: (*82;3:,13* F 9C-6,;3-*13 0%/ ,34-/ :22:3,*8*6]/ +413/
0C16* 2;3-40* 0% +:6-+19*

41/ 3*8:3A1*346/ AICF 9: .-6 0* O: 2;3-40* 8*/13;* *82;3:,13* 8:<-8:9* :, *-6,* F 9C-6,;3-*13 01
(7,-8%6, */, 0* %U *6:,;

I 51"%6 I 4

—— RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 1
—— RAPPE 1/ Isolation+Serre ventilation forcée / Appartement 2
—— RAPPE 1/ Isolation+Serre ventilation forcée / Serre 1
RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 3
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 2
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 3
RAPPE 1 / Isolation+Serre ventilation forcée / Extérieur

50C 4 AN

s N N L INT A
soe | A A A AT

s B/A\W/A\V/ AN/

S /A /A A N AR N [P N N
25C ; Maﬁsﬁg ; i yf_“:
0 ] [ N[\ / J \_/ /[
FASE A W/ /AN - A AL

10T ] \/

23/07-00 24/07-00 25/07-00 26/07-00 27/07-00 28/07-00 29/07-00
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¥/ >3:2=-A1*/ +- 0*//41/ 846,3*6, 9C;E491,-46 0"82;3:,13* :1 +413/ 0* 9: /*8:-6* 9: 291/ .34-@

F 9C-6,;3-*13 0*/ ,34-/ :22:3,*8*6,/

F 9C*<,;3-*13

0:6/ 9*/ [*33*/
1,*82;3:,13* 0%/ [*33* 2*1 -/49;*/ *, .6/ -6*3,-*! E:3-* .43,*8*6, F 9C-8:>* 0* 9: ,*82;3:,13* *&13*
9C-6,;3-*13 01 (7,-8*6, 9*/ +46/->6*/ 0* +=:1/48% 3*/2*+,;*/ [:6/ 0-..-+19,;,/ C*/, 046+ :1 6°EL 0%/
(*/4-6/ O* +=:1..:>* A1* 0%/ O-..;3*6+*/ /* .*346/*6,-3 :E*+ 9* /+,6:3-4 23;+,0*6,

b s5t1r"27, I 4

RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 1
RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 2
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 1
RAPPE 1 / Isolation+Serre ventilation forcée / Appartement 3
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 2
RAPPE 1 / Isolation+Serre ventilation forcée / Serre 3
RAPPE 1 / Isolation+Serre ventilation forcée / Extérieur

40C fl A
(. |

35T ]

—l

30C
1

el A/

15‘(::\1

IO‘C: YV

i A WA
A VAVASE e

-5C

&

NSy i~

26/11-00  27/11-00  28/11-00 29/11-00  30/11-00 01/12-00 02/12-00
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Zones

Scénario

(A) Sans isolation
Appartement 1
Appartement 2
Appartement 3

(B1) Isolation

Appartement 1
Appartement 2
Appartement 3

(B2) Isolation + 4-16-4 Argon
Appartement 1
Appartement 2
Appartement 3

(C) Isolation + serre +
ventilation
Appartement 1
Appartement 2

Serre 1

Appartement 3

Serre 2

Serre 3

Besoins

Surface

Chauffage chauffée

kWh

42 142
11 732
14 972
15 439

11 351
3 095
3435
4821

10 457
2729
3176
4 552

4594
1345
1353

1895

332

90
126
116

332

90
126
116

332

90
126
116

332
90
126

116

kWh
/m?2

126,9
130,4
118,8
133,1

34,2
34,4
27,3
41,6

31,5
30,3
25,2
39,2

13,8
14,9
10,7

16,3

Puiss.
Chauff

11 475
3375
4725
3375

10 328
3 375
3578
3375

10 254
3 375
3 504
3375

11 107
3 375
4 357

3 375

T°Min

T

11,9
13,5
8,2

15,0
15,0
15,0

15,0
15,0
15,0

15,0
15,0
5,8
15,0
7,4
59

*[ (*/4-6/ O* +=:1..:>* ;E491*6, ,3L/ 6*,,*8*6, /*A6 9*/ /+*6:3-- 0* 3;64E:,-46
C-/49:,-46 2:3 9C*<,;3-*13 *, 9C1,-9-/:,-46(DY @4B:>*/ 2*38* 0C;+4648-/*3 ?Y 0* (*/4-6/ O*

+=:1..:>*

T°Moy

18,5
18,6
17,4

20,0
20,0
19,9

20,1
20,1
19,9

23,2
23,4
26,2
23,2
27,4
29,4

TO
Max

28,5
27,7
28,5

27,9
27,4
27,5

27,8
27,4
27,5

32,0
30,6
61,7
29,1
52,7
58,4

Economie
relative

/A

73%

75%

89%

C1,-9-/:,-46 0* E-,3:>* F 9C:3>46 */, 291/ :@¥+21-/Al* 9C;+4648-* 3;9-/;* [* 9-8-* F Y

11229;8*6,:-3*/

6 3*E:6+=* >37+*:1<:2243,/ /49:-3*/ >3:,1%//*33*/ 2*38*,,*6, 0C;+4648-/*3 *6+43* 'Y 0* +=:1>*
*+-:1 23-< 0C16* :1>8*6,:,-46 0*/ ,*82;3:,13* 8:<-89* 0C;,; Al- 641/ .:-, 3*)**3 +*,,* =M24,=L/"3241

91- 23;.;3*3 0%/ 2:66*:1< /49:-3* ,=*38-A1*/ /1/#(2*/ 0* .4136-3 *:1 +=:10* /:6-,:-3* *, +4829;8*@*

+=:1..:>* F 16 23-< -6.;3-*13 F +*91- 0*/ /*33*/

/B1

3%

18%
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2500 €

2000 €

1500 €

1000¢€

500 €

0€

Sans isolation

Facture gaz (tarifs 2006)

Isolation par I'extérieur +
combles + double vitrage 4/16/4

Idem + Argon

Idem + serre
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1 * 1

Année
1
10
20
30
Total

Sans isolation
Augmentation annuelle colt de I'énergie

1,5%
2029 €
2320 €
2693 €
3125€

76 177 €

3% 6%
2029 € 2029 €
2648 € 3428 €
3558 € 6 140 €
4782 € 10995 €

96 544 € 160 431 €

Isolation + double vitrage 4/16/4
Augmentation annuelle colt de I'énergie

Année 1,5% 3% 6%
1 821 € 821 € 821 €

10 939 € 1071€ 1387 €

20 1089 € 1440 € 2484 €

30 1264 € 1935 € 4449 €

Total 30 821 € 39 061 € 64 910 €

Idem + Argon
Augmentation annuelle colt de I'énergie

Année 1,5% 3% 6%
1 786 € 786 € 786 €

10 899 € 1026 € 1328 €

20 1043 € 1378 € 2378 €

30 1210€ 1852 € 4259 €

Total 29504 € 37 393 € 62 137 €

Idem + serre
Augmentation annuelle colt de I'énergie

Année 1,5% 3% 6%
1 556 € 556 € 556 €

10 636 € 725 € 939 €

20 738 € 975 € 1682 €

30 856 € 1310€ 3012 €

Total 20 868 € 26 447 € 43 948 €

%&
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6/ +* (7,-8*6, :6+-*6 16* -/49:-46 -6,;3-*13* 0149 01  24133:-, +4601-3* F 234E4A1*3 0*/
3*846,;*/ 0C=18-0-,; 0:6/ 9*/ 813/ 2;3-2=;3-A1*/ 99+4601-3:-, *6 /1/ F @
-8-61*3 9* +46.43, 0C;,; 2:3 2*3,* 0C-6*3,-* ,AB8-
1>8*6,*3 9*/ (*/4-6/ O* +=:1..:>* 2:3 9*/ +46/488:,-46/ 0C;6*3>-* *6>*603;*/ 2:3 9*/ +=:6>*8*6,
0C;,:, 0* 9C*:1 0:6/ 9*/ 8:,;3-:1< +M+9* ;E:248: +#460*6/:,-46!
6 3*+488:60* 046+ 0* 3;:9-/*3 @
6 03:-6:>* 01 ,*33:-6
6 6*,,4M:>* 0;+:-//:>* 03:-6:>* 0* 9C:33-L3{018*6, Al- */, 64M; /41/ 9*/ >3:E:,/
6 2-A1:>* 0*/ *601-,/ 0* +-8*6, Al- *82|+=*6, 9C=1B;; 0* /43,-3 0*/ 813/
6* -/49:,-46 2;3-2=;3-Al* *<;3-*13* :E*+ %& +84¥NN49.6* Al- :13: 9C:E:6,:>* 0* +46,3-(1*3
:1 03:-6:>* 0%/ /41(:/*8*6,/
6* 0;849-,-46 0* 9: 0:99* 01
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* 9C:(/*6+* 0* .-98 0* 29:/,-Al* /41/ 9: 0:99* 08*6, Al- 0-8-61* 9* 3-/A1*/ 0* ,3:6/243, O*
9C=18-0-,; /41/ 9: 0:99* E*3/ 9*/ 813/ 2;3-2=;3-A1*/
1 +4H, 0* 0;849-,-46 3;.*+,-46 0* 9: 0:99* (;,4&-/,:6,*

3 + ! I >

*[ *61,3* *<-/,:6,* /1/+*2,-(9*/ O* (;6;.-+-*3 0C:2243,/ /49:-3*/ >3:,1-,/ 146, 43-*6,;*/ 90146,
>,6;3:9*8*6, 3*9:,-E*8*6, ;,34-,*/ '& +8! *, 0* :.09* 84M*66* "% +8!

:3 :1-99*13/ F 9C-6,;3-*13 9*/ ,:(9*:1< /*348, :B*+ 0%/ +419*13/ +9:-3*/ :.-6 0* ..E43-€3+9:-3*8*6,
6:.13*9 01 (7,-8*6,

*/ [-819:,-46/ 618;3-Al* 3;:9-/;*/ 846,3*6, Al* 9C9a*6+* 0* 9C48(3* 0* ,:(9*:1< 0* .*61,3* */,
8:3>-6:9* 943/A1* 9* 8*61-/*3-*/ /46, *6 3*3:-, & +8 2:3 3:2243, :1 61 *<,;3-*13 0* 9: .:K:0*
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*/ 3*846,;*/ 0C=18-0-,; 0*/ 813/ /46, +48(:,,1*/ *6 . :+-9-,:6, 9C;E:+1:,-46 0* +*99* +-

*+- [* 3.01-, 2.3 @
: 0;849-,-46 0*/ +94-/46/ -6,;3-*13*/ 24/;*/ /13 M9 /:6/ +41213* +:2-99:-3*
* 2-Al:>* 0*/ *601-,/ 0* +-8*6, 41 0* 297,3* A16+3k(1*6, F *6.*38*3 9C=18-0-,; 0:6/ 9*/ 813/
C1,-9-/:,-46 0* 8:,;3-:1< -/49:6,/ 2*38;:(9*/ F 9:F13 0C*:1 Al- 6* .3*-6*346, 2:/ 9C;E:+1:,-46 0*
9C=18-0-,;

C-/49:,-46 0*/ 813/ 2;3-2=;3-A1*/ */, 3;:9-/;* BB*<,;3-*13 *6 .-<:6, 0*/ 2:66*:1< O* .*1,3* 0% (4
/13 9%/ .:K:0*/

*[ (:/ 0* 813/ /46, -/49;/ /13 9*/ "& 23*8-*3/ +*6;8L,3*/ :E*+ 0*/ 29:A1*/ 0* 9-L>* E-//;*/ *, +499;*/
6 *.*, +*8:,;3-:1*, -6/*6/-(9* F 9C=18-0-,; 6/- A1C:1< 3*846,;*/ +:2-99:-3*/
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C-/49:,-46 0*/ +48(9*/ /*3: 3;:9-/;* 2:3 ;2:60:>*Q16 8:,;3-:1< *6 E3:+ 6 23;+46-/* 0*/ .-(3*/ E;»9*/
41 0* 9: 41:,* 0* +*99194/* /13 16* ;2:-//*13 B8:6/ & +8

:6/ 9% +48(9* 2*301/ 9% 813/ 2;3-2=;3-A1*/ 2413%, |,3* -/49;/ *<,;3-*13*8*6, *, -6,;3-*13*8*6, :6
OC;E-,*3 0* +3;*3 0*/ 246,/ ,=*38-A1*/ */ [-8196/ ,=*38-A1*/ 3;:9-/;*/ 846,3*6, Al* 9*/ ;+4648-0*
+=:1..:>*:2243,:*/ [46, 0* 84-6/ 0* & Y *,*42, -46 */, 046+ ;+:3,;*
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*/ 8*61-/*3-*/ -6,L>3*6, 0*/ 041(9*/ E-,3:>*/ *6 55 88 F 9C:3>46
*/ 8%61-/*3-*/ /46, 24/;*/ 11 61 *<,;3-*13 0*/ 813/ 0* 8:6-L3* F 6* 2:/ +3;*3 0* 246,/ ,=*38-A1*/
23L/ 0-/+1//-46 :E*+ 9* 8:[,3* OC41E3:>* 9* 8MRL*/ /46, *6 */ 041(9* E-3>*/ *65 5 F
9C:3>46 2*38*,,*6, 0C:E4-3 0*/ .*38%,13*/ 046, §0* " 6* 24/* [4->6*1/* 0%/ 8*61-/*3-*/ *6 E*- 99:6,
F 9C;,:6+=;-,; F 9C:-3 0* 9C-6,*3.:+* 8*61-/*3/*/83;:9-/;* :1 ,3:E*3/ @
o C16*>;48;,3-* 0* 24/* 29:6*
0 *9:24/*/M/,;8:,-Al* 0* 0*1< )4-6,/ O* +:9.*1,3*8*6 @
4-6, F ;+3:/*3
4-6, F 9: 2482*

, % & -%./ 01 23 #-%.4
# o+ 0123
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*1(9%:1 +- 0%//41/ 3;+:2-,19* 9* +4H, 0* O-..3f /M/,L8*/ 0C-/49:,-46

C-/49:,-46 2:3 9C*<,;3-*13 */, 291/ 46;3*1/*CAM99-46 2:3 9C-6,;3-*13 99* 23:/*6,* 2418::63-*
0C.E:6,:>*/ 646 6;>9->*:(9*/ @

3L/ .43, 0-8-61,-46 0%/ 246,/ ,=*38-A1*/

46/*3E:,-46 0* 9C-6*3,-* 01 (7,-8*6, Al- 2*38*, (B:6,-3 16 (46 +46.43, */,-E:9

$*99%/ .-6-,-46/ -6,;3-*13*/ F +4H, .:-(9* 2-*3B3/A1*/ :22:3%6,*/!

Comparatif solutions "environnementales" / conventi onnelles
Prix € HT / m2 fourni posé
Source [1-Devis chantier] [2-Estimation via BatiPrix] http://www.batiprix.com/
120€ 110 €
100€ 90€
70 €
80 € 60 €
60 €
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-6/,:99:,-46/ /49:-3*/ ,=*38-A1*/

4 891 . $
Surf habitable (m2) SHON (m?)
285 359
MONTANT DES TRAVAUX PAR LOTS € HT / m2 habitable| € HT /m?2 SHON
Hors solaire 1069 € 896 €
Avec ECS et chauffage solaire 1203 € 1007 €
Lot Montant € HT
VRD - Terrassement - Démolition - GO 81774 €
Charp. Couv. Zing. Planch. 24 855 €
Isolation combles 3682 €
Isolation par I'ext. + enduit ext. 37 000 €
Platrerie 31273 €
Menuiseries ext PVC & int 37936 €
Electricité 13595 €
Plomb. sanit. 10 953 €
Carrelages Faiences 14 764 €
Peintures - sols souples 22322 €
Alim Gaz + chaudiéres 13401 €
Chauffage (radiateurs, réseau) 13208 €
ECSolaire (ballon et installation) 23595 €
Chauff. solaire + mutualisation capteurs + pose au sol* 14 477 €
Total hors solaire 304 761 €
Total 342 833 €
C ! Ft 1 # ' I* !
& '8 ’ '
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C-/49:,-46 2:3 9C*<,;3-*13 *, 9%/ 8*61-/*3-*/ 6}3B* 24/,*/ I1-E:6,/ Y +=:+16!

Ventilation du coQt des travaux (en €HT)

Chauff. solaire + mutualisation
capteurs+poseausol; 14477 €4%

ECSolaire (ballonet installation); 23

595€7% .
VRD - Terrassement - Démolition -
Chauffage (radiateurs, réseau); 13 GO;81774€24%

208€4%

Alim Gaz +chaudiéres; 13401€ 4%

Peintures- solssouples; 22 322 € 7%,

Charp.Couv. Zing. Planch.; 24 855
CarrelagesFaiences; 14 764 € 4% P 30/ €
b

Plomb. sanit.; 10953 €3% Isolationcombles; 3682 € 1%

Electricité; 13595€ 4%

Isolation par I'ext. +enduit ext.; 37
000€ 11%
Menuiseriesext PVC &int;37936 €

1% Platrerie;31273€9%
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