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F.0%84! 28(53(#)! &S -%# , #+4) SAMH)! 0, A(4* #E, 41 V1 _#31 &_ - &( . #&, 41 "D Y"1 _# 8, 80(&. ¢
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O B
Gains/losses through: Solar gains through: Internal gains through:
Transmission [W/K] Solar irradiation on occupants [W]
Ventilation [W/K] tilted surface [W/m?]
Temperature A [°C]
\ Y J
Qsource/Qsink
4
ei (ta) i ei ei (tl)
f —
\ ) time

|
time steps in minutes/hours
if 6;(tp—1) < Oset.min Oser 0i(tn-1) = Osetmin — P, (t,) =0

Pin(t5) ( I Corfort Temperature |

Heating until  6;(t,) = Osotmax

n
Pin.total(t) = Z Pin(tn)
1
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Georeferenced building footprints — Building use
Building size class*
Urban structure —» Construction year class
Floor area
Frequency of building size classes Orientation

in the building stock®

<+—— Initialization

Frequency of building construction

year classes in the building stock .
N g Refurbishment level

Surface area per building element
U-value per building element
Thermal mass

Ventilation rate infiltration
Number of dwellings*

Number of occupants*®

— Heated area

Percentage of thermally
refurbished buildings per typology

Building typology (TABULA) —

v
Building
characterization

Average dwelling size per building
size class*®

Average household size per
dwelling size*

+—

Set temperature

Night setback schedule
Night setback temperature
Occupancy profile
Activity profile

Internal gains

Percentage of active population

Reference building activity
schedule, comfort temperatures
and internal gains per building use

User-behavior
characterization
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Transmission [W/K] Solar irradiation on occupants [W]
Ventilation [W/K] tilted surface [W/m?]

Temperature A [°C]
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.l ; time
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Pin.c(tn)
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2, S6LIY QIS0 250P1=* 9914%  #3AUGH L (1 14+ 0,1 V&, , () TB P L+&+I& . #12, 1 #0(28*, 31!
w061, 00, J1(&(, #&(, HW/120+H1 ZWGM! . #31PWGMI3 , /(# , 31/%01+(418%8 #4001 (#1++ , 15%3, §!
J+,17BB ™ 14+ .0, 1%/1 = 5 6!, S(A40HA . +0(28%, 31501+ | QUUSH) 14, &U01 (#! = 9-084! . #31/~ _§+_P1 4]
3,%.6,31(#1 Z-- , #3126 1 @.*.! . #3V E , 48541 (#1 5%0,13,* . (PIW+.0, 1%/ %+, 1,8, &0(&(O! . #31*+, ]
BUAS(H) 0 . 31%#) = 3 61, S(AAUHAKOM+ 19, _016BEEPIAI3S, Ml 1. 24, #& /1§, &0(&(9!3, 5 . #3!
350N+, 4, (45 #3A1H+  15%3, IWHE, I+, 1,5, &0(&(014 , &%0V%012%*+18%8#40(, 411 . 44(5-(/(, 3!
(#17+,1 B5%3, 91+, 1,8, &0(&(0! 3, 5.#3! (4,81 1 .41 #4641 &U#A(3,0,3)! =%H4,US, #50P! *+,1 = 5 6
, 544418 8885 %, 31291+  I5%3 §1_0, 1, #40, 50! . 440)#, 310+ | I8UUSH) 13, 5 #301J+(413%, 41494+
0,/5,8410, .5(O1_#314+85312, 1% " | #1(#:%! _&&WSH L+, #1 . # _S9SH) I+, 4,10, 4854

At # V. SHEE) 10 8T 261, B(A4(HA -, 0148, # . 00P .13(//,0, #1140, #3!,5,0) ,4011()80, |66
(884%0. %, 41+ 146+ _§1 = 5 B, S(A4(%HA1 - , 01— .04, 018%8#409] . £0%441 . K148 , # . 0AIH Z—~ , #3(V! Z6 |
@.*. 1. #3IE, 48541 HISU0, 13, * . (P1*+, 1/() 80, (8B40 () 1+, 13 ¥ . /%01 . 1898, 41& . #12 , 1 /%8#3Y!
ZIAD)H(/(&. #410, 38E U , 5(A4(6HA %5 16B66!1%!  SI6BYBIAE, # . 0(%41(41, F(3 , #1J+(410, 388 (t#!
(41 =0(5 069! 30(F, #! 291+, 1 (#80, . 4,1 (#! = 56! =08, 4P! L+(&+! .0, 1 +()+, 00 (#! 8! 6BYB! 4& , # .0(%4!
85— .0, 3M%I6BE6IZAL 10, 48591+ 1-0, 35 (# . #591/%44(T/8 52 .4, 1=, 01-$. #4100 {#) |(#!
6B66!.0,10, 5. &, 3UINY(#3! . 18UA1TU—H(5 . SIAUSS Ut + , 153, A+(F4t+, 1, #,0)91494* , 551 03411

VUHBUBL T (R) Wb+, — ./ HLOHL—HU SINABL/HBL — - - HELU6 ., S5BLS 0%~ A% 7%, k) —50% —8 ) * 06t
7Y%= 95— (W HSIS - <55/, 1; (8, 8, 4<)0) > — 50— 80) <+, — . I/ HHOH— i §=>P+@A %)%, &
)<U"" = 0 HAOH— i — §) <A, ZH) AL ") — 1) (A< ™ U0 B8, 05 . —#51 ™ 9668~ ,6)* % B 2%




HUHSS AT ()G, K-, LT (/011 L 271317 () REHE T, <
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5"4"#)SHCIS% = +£)$ &4, - )8 )6) (#' (' F$+128, 2 )8 (881 4568+28 & LS R@HS) - "88'8. 1834845, 2 )SF)-+SHCHHSAGHS (& 1,#") 8584
/480) ($/+#,1)485

5"4"#)SHLIS% - +£)$&48, - )8 )6) (#' (' F$+128, 2 )$ (8&'14368+25 & 1S R@HS) - "88'& 18348, 2 )SF)+SHCY CIARHS (& 1,4") 83 &8
/480) ($/+#,1)485

UUHSUSE T (B) <+, — 00/ OHI—HU SIASL/HBL — _ - HELN6 ., S5UBLS %>~ A% 7%, k) —50% —81 ) *06i
7Y%= 95— (W HSIS - <55/, 1; (8, 8, 4<)0) > — 50— 80) <+, — . I/ HHOH— i §=>P+@A %)%, &
)<U"" = 0 HAOH— i — §) <A, ZH) AL ") — 1) (A< ™ U0 B8, 05 . —#51 ™ 9668~ ,6)* % B 2%




HHSE UL (), *-, LT (/011 L 2131 ()R, *- ]
40

I5%0,10,#,1.28, 1, #,0) 9IS (VIS () .+, 18%4*4! . 44%&(. %, VL [+, 1 = 5 61-0(&, (!

@, 4-(*, FHAHP), S(AA0#A) .0, W, #4(0,591, §(5(# %, 3QHF , #11(+! #1840, 4(4*&.%91+()+! = ;6!
—~0(&, 1%/1YBBIO!- , DM+ | 180A*41_ AA%&( %, BIL(+], 4% 25(4+(#)! . 18%5-$,* 89! = 2 6T/0, 1,5, &*0(&(9!
4,87%010, 5 . (H! —0%+(2((F , 1 3+, VF . O( "6l (#! = 5 61-0&, 41 /0051011061 +() +14& , # . 004! + . 41 %6859
CSHK0N(S- . &% 5L T 3 6!, S(AAU#AI 1+, #18%5- .0, 311+, 1%F 0513, 80, . 4, 1/0%5!6B66!4!
B6BYBYIA&YBH(, 41 L(++()+, 0IMLI-%%* , #5(. P1AB&+! . 41 SOPIEUS (. P . #3IW~— . (#1*+ 10, 38&*(Uett!
(#!, SA4OHAINF , 01+, 4,148, #0041 (41 5%0, | -0%H8HE , 318%5 - . 0, 319618%8#4(, 41 L (+1$% 1 , 0IML!
06, #4(. P 48&+! AL [,$)(85P N0_#E&,P! . #3! 2,05 _#9)! S F,0. 9! (1 &.#1 2,1 QU#8SB3, 3! ++_H *+
V= HACKH B/ MLL(HA* .. 506ta) (41 #1011, 8X(F 15, 480, 1410, 388, 1 = 5 61, S(A4(U#A! (#! 2%++1 %+ |
BUORH)! . #3158, 8¥0(&(914 , &2%04(!

5'4"#)$HHISI&, HSR@HS) - "88'61852" )3, 85(&E&H'1ASKE) #-+ii$8() 1+'&BH&HS, - )S(& " 1,4") BS&A/4&1) (,$/+4,1)#88
!
L(#. S0P 15%0, 1), )0 —+(&-$10, ~0, 4, #* XUt/ 1+ , 10, ABS41(41-0%F(3 , 31# 1() 80, 16] %01+, 19, 0!
6B66! . #3! 10)80,!6D! /%01 *+,19, .01 6BYB)! I+, 1 8%8#+0(, 41 .0, | &USHOTE%3 , 312 4, 31 Uett! *+ , (01 96+ . !
BUNS(H) 13, 5 . #3P) #3414+ .0, I/ 1QUUS(E) ¥, &+HUNE) (, A(H! , . &+IQUSHHOIAI (S840 %, 3L (+1 . 1-(, I
&t L DH1=H (41 (S =00 ARG | 14+ #5410, ABS41 %01+ | 16BYBIA& , #. 0410, 5 _ () . S5%4* QU#A(4* , #+]
_&0%441 . $148 , # . 0(%4Pr+8411() 80, 16DI410, -0, 4, #* *(F , /! . §16BYBI4&., # . 0(%4)!

VUHBUBL T (R) Wb+, — ./ HLOHL—HU SINABL/HBL — - - HELU6 ., S5BLS 0%~ A% 7%, k) —50% —8 ) * 06t
7Y%= 95— (W HSIS - <55/, 1; (8, 8, 4<)0) > — 50— 80) <+, — . I/ HHOH— i §=>P+@A %)%, &
)<U"" = 0 HAOH— i — §) <A, ZH) AL ") — 1) (A< ™ U0 B8, 05 . —#51 ™ 9668~ ,6)* % B 2%




HUHSS A ()KL, -1, L L T(01L L 27131 ()R, *-
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!
W(S(S. 01060+ | # _SOA(A1%/\(H4* .8, BIQUUSH) 1& - — . &((, AP+, 14+ .0, 100/ 1(#4* .55, S18UUS(H) 18 — . &, 4!

& #1SA%I2, 1V . B(#, 3013+, 15%44 ¢ . 25, 18+ #) ,41.0,1%24 ,0F , 3I(#1 2,05 . #9! . #3IW- _ (#)@8, !
000+ 1 (#80, 4,30 7 56! -0(&, 4 (# ++, 148, #0041 /%0 *+,19, 0! 6BYBP! PWGM! 2, 8%5,10, 5. *(F, 59!
&+, .-, 0+ FHZWGM(! = %#4 , US , #5001+ 14+ 0, /I8US(H) 18 — . &(*(, 414, , 41 #1(#&0, . 4, [(FHPWGM!
84.) 010+, | (#4* ., 31&. - . &(O1/ PWGM! (41 5 .V(5(S, 31841+, 1), U+, 05 .81 06* , #4( L S15(S (4! (!
w4, 18%8#0(, 410,10, &+, 301 3 #4914+, 1 -%0{0#I%/ 1+, 1-0, 3(&*, 313, 5 _#3! /%0 6BYB!*+ . *1& . ##*]

2,18%F ,0, 31291 2WGM!(4!*+ , #15 ,*1291*+ 1§, 441 [/(&( , #1ZWGMQ!
!

5'4"#)SHOSR&SH1452) _ +126+125(8&6'1484) 1)+ '8 188 - +)$E&HCSHN S 84848, - )SF) +SHCHHS

UUHSUSE T (B) <+, — 00/ OHI—HU SIASL/HBL — _ - HELN6 ., S5UBLS %>~ A% 7%, k) —50% —81 ) *06i
7Y%= 95— (W HSIS - <55/, 1; (8, 8, 4<)0) > — 50— 80) <+, — . I/ HHOH— i §=>P+@A %)%, &
)<U"" = 0 HAOH— i — §) <A, ZH) AL ") — 1) (A< ™ U0 B8, 05 . —#51 ™ 9668~ ,6)* % B 2%




HUHSS AT ()G, K-, LT (/011 L 271317 () REHE T, <
42

5'4"#)SHVISR&&H'14$2) - +128+128(&&6'14$4) 1)#+,"8188 - +#) A&HCSHN S~ $4&#, - )§F) +iSHcY c$

UUHSUSE T (B) <+, — 00/ OHI—HU SIASL/HBL — _ - HELN6 ., S5UBLS %>~ A% 7%, k) —50% —81 ) *06i
/7)* = 950 #; (W HSUS - \N<U55/ 1 (&, 8; <)) * 5k~ BR) *0hi+"" , — _ Yo/ HUOH L ~Hi— 1=>2+ @ 2%%1) *0h,4
)<U"" = 0 HAOH— i — §) <A, ZH) AL ") — 1) (A< ™ U0 B8, 05 . —#51 ™ 9668~ ,6)* % B 2%




HUHSE UL () K, * -, L (/011 L 27131 ()R, -
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) 4. 5T

1190718 00(, 31%8M 4+, L ——(% . &+ ~0%F(3(#) ! 3. *. 1/%01 5 . &0%T4&..$, | 53, S#) 1 +. 412, , #!
4888,44/8%9! (5-3,5,#,3)1 J+A! 5,039 +.41 -0%F,# L /L&F,! # ),#,0.5#)!
QNS -0, +, #A(F, 1 .#310,5(. 25, 13 % P11 +(&+!(41808&( - $1/%0! . &880 *, 15 . &OUTA&..§, 15%3, §{#)(!
- OGOAS(H) 196 . 31-006/(5, 411, 0,18 9888, BLL(+1+)+1*, 50081 _#31) , )0 —+(& 510, AUSBHo#! _ &0%A4!
w1 A0, THB0%—, . #1" HHOGH0L J+(A1+()+T0, AUSBH0H 3. * .1 (41 &0BE( . 1 /%01 8H#3 , 04* . H3(H) 1+, 14— _*(_S)!
#3500 S _0( U4 (H1QUUSH) 1 3, 5 #3P L +&+! L0, V(#8 , #8., 31201 20++184(5 . (&) QU3 (4!
_H#3128(3(#) 18+ 0. &* , 0(4*(&ANGUL , F, 0P+, 1. —=0%.. &+1& . #12,, 80+, 010, /(# , 1L (*+(S—0%F , 3!(#-8*
3.5 (IS0t 280D 48 S(#) 1+, 13, 5 _#3L L (+1%+, 190 _§1#852, 01%/1 28(83(#) 41 4+%8531 2, | . 3184*, 314!
0,/5, 81+, 1 %06+ _S1 #852 01 /1 4—, &(/(&! 28(3(#)! *9-, 4! -, 00 —(V, 5! J+(4! . N84S, # (41,44, #4(_S)
2,884, 1%+ 1 0%-S%0*(0%H /1 28(53(#) 1*9- , 41F 0, A1 A0 H(/(& . #1012, *1 , , #1802 . #91 482802 . #) . #3!
080.51.0, . 401 @8, 1061+, 18800, #415_ & 1%/1+(413 , *. 6, 31 (HIH0S .Uk +, 10, 48841 -, 01=(V, 81 .0, 1%+
40,901 8880 * Q1> F, 0%+ 5, A4P1_/* 01 3RSAXH) I+ | (#-8¥1— 0.5 * 04+ | 105 _SI8UUS(#)13, 5 . #3!
88064, 591 SOHM L (+1%+ 10, 48541/ INAMBIPI+ 0, 201F _§(3 . H#) 1+, 1. —=0%. &+{)!
Tt =0 (LS 1600 0,3, 128, 1 ,#,0)9! 4%80&, 4! . &0%A4) HBMWGo—, | + .41 _$4%! 2, ,#1 3, /(#, 3! J+(4!
5, ++03%%) 9I8¥H(S , 3+, 18-+ . (OPORvSY/%01 L (#3!. #3IMLL, #, 0) P #31 . #1, VA H) 15 , +%3V%01+ , _*(#)!
140 3=, 310 A4, 440+ ) RUUSHE)! <06, #8100, %+, 05 .8, #,0)90! J+(4! &%5 -0, +, #4(F,!
_——0%. &+18#3, 048%0 , 41+, IF , 04 . 4O #31. —=§(&. 2(0(91%/10, #, 1 . 25, 1, #, 0) O1AUSS ettA#I3(F , 04, !
&Y(5 H(& . #31) , )0 —+(& . 18 , V4!
| -4 (5(S. U B%3, P! QNS -8* K0S -%L, 0! (5. Ul #,8, 44(.*, 31 5 _(H# . (HE)! *+,!
0, A%SSH(Uett! . H1*+ !&%8#*09!$,F,$Q!@ (V{4 QUHAYD . (91, 1 5%3, $1 -0%F(3, 41F .58 . 28, | (#4() ++4!
(H001 *4+ 1 =06 45 /%00 0,4, 1. 28,1 ,#,0)90 (B, )0 "0t #31*+,1 . 44%&(.*, 310, 388Ul (#! = 5 6!
L SAA0HAN = (AY F(3, #H+ =00 &F(F , 1 =S HHH) | #31  —=0%-0(.*, | (#(( - (F, 418%8$31 4 #(/(&. . #1$9
S().*, 1+, | HF0%HS , # . (5- . &H0IBUUH) 13, 5 . #3012, U+, 05§+, . H-85-41, 5 ,0) , | 4+ |
F(. 25, 1A%SS U6t/ , 0! 1484 L(#. 25,15, Ot X(F , 1Ol QUGHF , #*(0btt . 1 QUS| 5 , *+%34Q1G% L, F , P!
o 1E800,#7 _——0%. &+ /90! & 3885 *(H)1 ) , U+, 05 81 05, (81 (41 .1 =0, §(S(#.00! - —-0%V(5 . *(UetH)!
JO-(&. SOP! $%68. . §1 8UHI (4! 5841 2,1 &U#A(3,0, 31 %! .8&S80.%,50! .44, 441) U+, 05 1 ~0%¢ , #+( 5!
LHE+! (A A6 ], L A(25, 1 6! I HB0G— , . #1 485,01 J+(A! (S (* . 06t +()+0)+4! ¥+ 1 #, , 31 /%01 /80%+ , !
0,4, .08+ #313_* 18U, &XOHI010, /#, 1+, 15%3 81 #31(5-0%F , (*4! . 8&80.. &9()!
(A5 -000% #PRYF , o+ _H1e | [(S— &A1+ IRUUS(H) 14, &U0106#1 = 3 61, S(A4(%HAPI& . #12, 10,5 %(F , 59!
581 &%5- .0, 31 %% *+, 1,5, &H0(&(O1 4, & %00 (/1 , //(&(, #1 %, &+HU%) (, 41 0,1 (58,5, #*, 30 W(HS&., !
BUUSEH) [(41-0(5 . 0091-%1,0, 31201, 5, &XO(&(OPI+, 1-§_##t, 313, & . 02U6#H(S - *(O6tI%/ 1%+, 1,8, &X0(&(*94 , &*%0!
() . SA%IEUAU(28* , 1061+ 13, & . 02UH(S . ORI/ P+, 18IS 14, 8001 Z 33(*(06 . S0P+ | 1QUAVS(H) 1% . 34!

(
(

VUHBUBL T (R) Wb+, — ./ HLOHL—HU SINABL/HBL — - - HELU6 ., S5BLS 0%~ A% 7%, k) —50% —8 ) * 06t
7Y%= 95— (W HSIS - <55/, 1; (8, 8, 4<)0) > — 50— 80) <+, — . I/ HHOH— i §=>P+@A %)%, &
)<U"" = 0 HAOH— i — §) <A, ZH) AL ") — 1) (A< ™ U0 B8, 05 . —#51 ™ 9668~ ,6)* % B 2%




HUHSE UL () K, * -, L (/011 L 27131 ()R, -
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!
%/10, 4(3, #1283 (H) 4P - . 0%(&85. 001 L+, #1-0%F(3, 31291, //(&(, #H1*, &+HU) (, API8IHAH(** , 106#£50! .|

55 (H960! —%60+ (U1 01+, 1406 81,8, BX0(&(9! 3, 5 . #3P), 4=, &(. SOV L(+1%+, 1,8, &O(/(& . (Ut /1 *+ , 1+, _¥(#)!
4, &X%0! = %H4 , UB , #4OPI+ | 14, #A((F(*O1 . # . SOA(A1%6#! = 5 61-0(&(#) 18%#38&* , 31(FI+(411%0" |(#3(&.*, 4!
(&, #+, H1-85-414+%85312,1-0,/, 00, 31%F, 01L = IW-$(13 , F(&, 41/%01%+ 1) ,#,0.514, 5, &* (04!
06/} BUMS(H) !+, &I (, 40 GUL , F, 0PI+, | _#.SO4(410, F , .41 06501 S (#9601 &+ . #) , 41 (#H1*+ , | QUUKS(#)!
* QHHUNE)(, 41 84,31 _QOUAM (/] 0,4 A&, # 040 > F 04,5, 44 ¥+ 4 1 4% * 5 #4] 4+%8531 2 1
F,O0(, 3! L(+! 5%0, ! .&&80.*,13.*_1 (#*+,1/8*80, 1! 3, % 05 (#, | *+,1 .&&80.89! %/! *+,1 -0, 3(&*, 3!
BUAS(H) 1% . BAIHI+ 10, 4(3 , #4814, &%)

J+, 14888 , 44/S318N5 -5, {0k .13, [(#, 31 . A" A13, SUHAN . *, A+ | 10%2844# , 441 #310, (. 2(5(91%/!
L =00 &+ I+, 1 5, 3UR) O (41 F, 0446, | #3V&.#12,1 .=, 31 *9%! F0(%84! 4& , # . 04! . #3!
3(/1,0, #1485, A%/, 0. 10%2844/0 . 5, 1%0" 1/%01/8*80, 10, 4, . 08+! . #31-0.. &X(& - 81 —=$(& - *(%6#4Q! 1 %0!
(HA* H& P+ | ——(% . &+1&  #12 184, BFISU3 , §+, (S - . &IN3(], 0, #1185 . *, 18+ . #) , 14& , # . 0(%4!
URHIRUUSH) 13, 5 . H3P0E1 . 44, 44T+ 106+ #+(_SU%010, #, 1. 25, 1, #, 0)OU#* , )0 H(UbtIFHS%O0 , - , &(/(&)
0,) (U6#A0! Z33(Uet . SOPI+ | 15%3, §1& #1213 . =%, 3100 (H8%0-%0.*, 1, 113 % .| . #3155, *+%3%h) (, 4!
A 912 8%5 1 F (5. 28, P!, #480(#) |(*418%# (#8 , 310, 5, F . #&, | . #3! . 8880 &9()!

H) QUHESBA(KH! *+ 1 L ——0%. &+] " 5. &0%TA&.S, ! S%3, {#)! %/ &WUsH)! 3,5 . #3! .#310,#,1.28,!
S, 0) 01 05 44 S1 —0UF(3, 41 . 1F.$8 . 28, 100681 &+ . (#1 /%01 9895 . * , 04P10, 4, .08+, 04P! _#31 (#384%09!
4% 4983, 0400 [918,F,0.)(#)! +)+T0, A%s8*(o#! 3. %1 . #31 . 3F . #&, 3! 53, §#)!*, &+#(US, 4P (*] (41
064428, VD) L (#1.13, , -, 0I8H3, 04% . #3(H) /4 18NS =5, VI, 0. &X (#4121 , , #IGH(S . *, PI28(S3(#)!
&+ .08, 04484 #3! ,#,0)9! 3,5 #3) J+(4 "#%1S,3), ! (4! , 44, #(.5 /%0 3, F,%—F)! , /1, &(F,!
440.%,)(, 41%10, 388, 1 = 3 6!, S(A4(6HA . H31-0%5%*, 1+, 1. 3%-+0ett1%/10, #,1 . 25,1, #,0)914%80& , 4)!
A, ,0,1.0, 155 (. HU#a) _#31 .0, .41 /%0 (5-0%F , 5, #91 %+ 18800, #4 . —=0%.8+10,-0, 4, #*41 _1
AOH(I(& #1147, =1 /%01 03N+, 1(,$31%/1 , #,0) OIS%3, §(#) | . #31%// , 041 . 14%S(31/%8#3 . *(#1/%0!/8+80 , !
190!

VUHBUBL T (R) Wb+, — ./ HLOHL—HU SINABL/HBL — - - HELU6 ., S5BLS 0%~ A% 7%, k) —50% —8 ) * 06t
7Y%= 95— (W HSIS - <55/, 1; (8, 8, 4<)0) > — 50— 80) <+, — . I/ HHOH— i §=>P+@A %)%, &
)<U"" = 0 HAOH— i — §) <A, ZH) AL ") — 1) (A< ™ U0 B8, 05 . —#51 ™ 9668~ ,6)* % B 2%




HUHSE UL () K, * -, L (/011 L 27131 ()R, -
45

<i+&0#+ . 0&!

7

60!

j [
D!

vQ!

do!

cl!
i(!

J
7B!
770!
760!
70
7D)!
7!
740!

7!

71!

73

6BY!

DHS%PBE ™ (1) * %+, - - %/ H O#1-#U 31NA 5L /HPh — _ 1#-#54%6 -, %55%$é 7, %8> - 4%7%, &)™ - 5% —84) *%k
/7Y%= ,95:0—#; (W H BB )i#%U<U557,L; (&, %8; %<)b) * —5%E—8) *Ub+"", — . W/HOH-#i— ,i=>2 +@%2%L) *%, &
)*<0b+"", - - N/ HIOHL-HHH— &) WA, /#) HAL/ ") * - 1) (A</#8™ %b*%;Bh, %5 - —#517 ;%8 ,8) *%B%

<U) PLIP!,H SN I"HS%"& | &)*+,-* *)&[+012-8 3+245 68 &82-9+28& ++<104+ -&1.&-9+&

[+=%>+ FE<@HBr<>* P&IG01<UBBTOPIHA (B AY+#, #HISH3I' 51, FIN-A"()!
W(22,912(P!1$2@5,A1<>B2 088 @1--1808&B6-91,841>+<& . 12&=*48<5-*1 & 1.&)11<* ?2&<15>&
* &D8,*)9(I6BB7PI , &+H(& 31" "H#(F , 04(91 "~ 8#(&-+(!

A _0T = 08SPIZOGIPLI+%5 . 4P1"&3E(* @5=+>&?2%H 1F&500215)9&.12&-9+8&+=-*45-*1 &1.8&9+5-&
>+45,>85-882@5,&=)5687j !

Z5,0(&. #Wo&(, */IG , . *(#)PIE. (Z(T = (HPHEINZWG EZHPIGH&/+=*>+,-*5<&A11<* 2&5,>&
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10-*4*=5-*1 &1.8&2+.82@*=94+,-&021)+==+=8&* &L8210+5,8918=* 2&6F )RENZ8/s! , 3!
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=6=-+4=& 575* =-& 7T%$eRL!& 1@=+2;5-*1,=& * & R12-9& "4+ R8)&Ht .3 %/! ) , %-+94(& .§!
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ol :TF.$8,41-,000,)®#1%!12,15%3,5, 3!
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4#)8,131,8(#)4!-,0128(83(#)!
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