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+ -0%&09(+:%.%-D1;(+M'"DA+:%-AD&!A+B<('AP(+OV'!8+ C8D'!$(.

'!$%8+ 2%6$(+ !%7$(+ -0%&09(+:%.%-D1;(+"-"1D8+j%V->+<%KA+QUC$(+:%.%-D1(+ &('"8+j%V->+<D=(A+BOV
+_-'!$($(+<-!2D+O,4+%='-[aDAJ-1+<('AP(+MF4+JR('!+Q6("+QUC$%8+ 2%6$(+:(.

@DE;%& OE+%& :!&$.>& QRF SJ&$(% @<U&8%& !"(9P%& $""E6(. W*M.

+QA2L+\F[+O$N+<&#0-+ST$(A:

%& B9/%&H%E;:<% :"*8D1%& T&.U%&. @<U&8%& !"(9P%&S"#.

A+ BO,6("$(+ <-!2D$(+ '2%04A+ :%-&%&>A+ <A7U!+ _('/D&%8+ <A#-Aj%V->,$+  -&"07$(+ e(A6$(J-1+B
+:%.$%/!$(+ OL+ kA0D$(+  -!=>A+ B_-'!,$+ O26?$(+W%-#!$(A+ BO#LP(+ C#&!$(+ OL+ G-JAD$(A+ Q-R?D$(A

+ U,D6!$(.

X+&$%& B9/%&:<% :"6"+Y%& :="+%& 3E+<YP(S"# 3EGE"P#L& 7"?#P+ E1PZRF.:"DE*DV&.

,$+  -/-8C$(+  c-8$(+:%8,CD!+ &('"+ <D-+E-LAJ-1+QA%0D-+\-1+ -!=>+S"!$(+ KF4J-1$%8+O,6("$(J-1

+:%D%80$(A+B:%-DA2$(+BJR'!$(+Q6("+XI%V9(+BJR'!$(+Q6("+I(A7$(+X"A.+BO.'%6$(.

@;#+%& [ED+%&.



 !"#! $%&'$(

#

W(EU%& B9/%& :<% :"$E(6(%& 3E+<YP(%&S"#DE*DV& 3EGE"P#L& 7"?#P+ E1PZRF.:".

,$+  -'%!/!$(+ :%8,CD!$(+  &('"+ <D-+ E-LAJ-1$(+ ^('"N+ O,4+ b'-[aD+ S"!A+ *(A$P(+ QA%0D-+ \-1J-1+B
+%V->+ BQ2(AU$(A+ Y#&P(A+ Cc(A1$(A+ :('JA$(A+ :%-V'P(+ `-C?D8+  2%6$(+ :%U2(A!$(+ QA%0D-A

A+ -"%?'9(+:%!F/$(+%!=A+O,6("$(+<-!2D$(+OL+'[@D+OD$(A+ -,-!RD$(+'2%0/$(+QA%0D-+B -0U$(+:%1A,$(
+\%[P(A.

KE"DE; :%& :NN*&$8%&:"?"+YP

H%E;%& OE+%& ::"?"+YP%& :*&$8%&.

W8E*%& B9/%&: :"<#(%&. :"(%E6%& O$EGP<% :"<"<#P :*&$8.

+  -!$%4+`'%.D$+ -,-,1D+ &('"+QA%0D-A)+*%C'&,$+*A&'"0>+S"+<N+JR'!8+ %R-'!a -+*%!&D0=+"7/!
+*%C'&,$8+ %R-'!a (8'.DA+  -,1!+   )<('Al$+O!A#$(+ "7/!$(+ '2!8(+ -,-,1D$(+  &('"$(+W&P+ j%#LA

+ &('"$(+Y("=>+E8+5#1D+*!+f-VAD$+<70-8+ 0'%#!+Q!4+G!+B -']0$(+ &('"$(+*!+ .D0D&!$(.

X+E*%& B9/%&::"D&8"(%& :*&$8%&.

+ QA%0D-A -0("-!+  &('"+ Q2U$(+ (T='!$+  &('",$+  0-/R+ X'A20!$(+ <('A>+ JR'!$+'2!8+ <('AP(+ JR(
BJR'!$%8+OV'!,$+  -0%&09(+:%.%-D1;(+ 5-#1D+S"!+  &('"AA"!+  &('"+O,6("$(+ <-!2D$(+5L(AD+ S

$J-1JR'!$(+:( -,-,1D$(+ &('"$(+W&>+G!.

3ENNNNN"9.P%&. \NN=EPD%&

H"!A+ 0'%#!$(A+Q-,1D$(A+"2'$(+ -,!4+QF6+*!+ic%D0,$+eF6D&(+IJ.$(+(T=+QF6+*!+<D-+\-1
 -0%R!N+:%.%-D1;(+5-#1D -0%&09(+Q!/D&!,$O0%8!$+JR('!<('AP(OL+<[+*!A+'2!"("4N+:%-2AD,$

OD$(+ %=T%6D%8+ 32A-OLA+  -$%1$(+ :%4A'?!$(+ Q%.!$(+ fDLA+  -,8#D&!$(I('.9+:%&('"A+ \%18>
+:,2AD+%!+Q!RD&DE-$N+"2'D+ic%D0+*!+ $%&'$(+^,D%!#1#ED+Y("=>+*!.



  

 !"#$!%&'(%)*!"+,%-./!01!% 2+3
41!%"2256+%-

.(%72859
8:!%;

5<524=>!%"2?@4

72"A81!%79
!"01!

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

 !"#$%&$'(!)%*% !"#$%&+,-./%*% !"#$%0$(12%*%3,4!"#$%35678$%*
%94!"#$%:+;"#$.

!&,)*&'(!-+.-

 !"!"#$% &'()*+,-./"%01'+2*% !3!4+*'%567
8'(9:'

;9:'%<=>*'

<$=>8$%9-.?#%3,@+A@B$%&+C+,DEF$>%3,AG;#$%H)$IJ#$
9@+4#$%HKG#$

-B"+1!%;5<524=!#% !"#$!%&'(%)*!"+1%7+561!%;5+91!#%CD53/1!

E#$!%F5,1!

5#%3,7(;L#$%M$IN#$>%95O$(#$%P,?KD#$Q,!  #+4#$%HKG#$

5#%3,J,"R#$%36,"#$%&+"5RD)Q,!ST>%U,V!DW%+LDX
3,@+A@B$%&+C+,DEF$ YW$.#$%HKG#$

5#%3Z=+?J?#$%&+"5RD?#$Q,!%U,V!DW%+LDXST>
3,@+A@B$%&+C+,DEF$ [)+N#$%HKG#$

/'*01'(234(56'*-&(7#8'+&'(/"-9%&'(*"",:-0(;)<

7=,>&'(?,@&'

3,5!?#$>%3,?#+J#$%\=+]D5#%3,5,5!^%37$=' _'+A#$%HKG#$

7$=(#$3,@$(,?#$%3 YW+A#$%HKG#$

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

A&,>&'(?,@&'

!9
3
8&'

BC,%=&'

D,"90%&'



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

  - -!$.-/0-'#.

1-1-1$.&*2!'#!$3*45+'#.

1-1-6()-/7'#8+9'#):-/0*;<4-$=#4!"#.

1-1->$=#4!"#$;<4-$3#/?@.

1-1-A$B+)C!<-!$=#4!"#$;<4-$4%)CD.

 - -"- #$%&'(%#)*+#,-%&./#0.123%#0456..

#7-89&.:;%#<%=>';%#09.

#?–#@1A5(%#B9&.:#C=>' .

)–C,-&.;%#0916D;%#C=>'.

=–#E1F6;%#E&,#C=>'.

 - -"-G#09-969H-3%#$1I2(%.

 - -"-J#C=61I.;%#<1.=F;%#$1I27 )#09/5;%#&9K'#09/5;%. (

 - -"-"#<%&%=3%.

 - -"-L#0-&>;%#<%&1I.'#0.1D;%#<1K%&A;%.

#MN'7 :#0.1D;%#<1K%&A;%.

#M1961O :#0-&>;%#<%&1I..

1-1-E#$ %&'#$.%F7$ !".

 !"!"#$% &'()*+",-./%012%34',5*% !6!7,*'
8'(9:'

;9:'%<=>*'

 !"#$% &'()*(+, -).)'/01,2 &'*34%, 56,78%,
9,:2;,

!()<%, 5=3%,

8G4-'#$()H)*+,#!$=#4!"#$IFD$;<#4-'$.-)5'#$()-J'#!$KL)%7'#

 !"#$M)N'#



 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.

- -

=>,1?$+@>0#!'$6#1!"#$A>B1<($+,.)(#$+,&91-($C&),)D$E:FG<!$+<<)<$6#1!"#$789$:;#1<
&'$H,,4*(#$H<$1DI$=,1?$+4!&5<'!$J,1</(#$+3,K!$L&'@"#$H<$M)D/<E:>FG"#!$N#!2"#$6#2D/>0

$O$+,'@(#P2F(#H<1,,&5<(#+,<,<)/(#(:;#1<-+))D/<(#6#1!Q(!K1,?!/E2!G+,&91(#$+,.>)(#
+))D/<(#R?+3,'+4<I+<38<!P!1S-(+)&D(#AB1<'6#1!"#.

1>)&49$T(U;!$&F<2V,$WU(#$N&<2D(#!$X?#2KY!$6#1!"#$789$:;1<$6!F*<($2,2./$ )*(#$#UK$ !&4/,

$X/&4!;<!$6#1!"#$:;1<-($R-,)*/$Z1[$\<$O:,.$+0#12(#$ .<$N#.

$6#1!"#$789$:;1<K!?$+,G85(#$&F/&<2D$62V/$+,1,K&<G$+<2D$E2.!R"#$%@$ &G<+>.#1G!$6#1!
]#$785(#!$6#1!"#9&5[R$+?&B]&'$6#1!Q(R(^_!/>0<$A>-9$H&@10(#$H9$1;'<(#$P[;(#$N&<2D

-D#2(#$60V(#!$+,G1&D(#$E2&,5(#$R.

 9!/(#,+.)(#,+H9%&'0"#R/(#W2`/A(^a!2.6#1!"# '0!&b!(#,+4<$&F ,12/,%-<&5(#,H
 &G<(&'R.)(#A-9&b!(#,+H<6#1!"# ,P[;(#1;'<(#6#1!Q(.

 N&<2DD[/,),+.

 $+,G89$N&<2D.
)c(

$\<E&9#1<d#N&G&,/.+,'@(#+,0*4(#!AB1<(6#1!"#a,.HY+'04E1,';H<<(#$A>B12>b$H!>;/
6F/(&.E1!K2/<+G,/41De/-(?RM,D[/(#O2b!=1f/0,6FG89N#1/?+,4<:+-,!@A-9! .#1<O
&<; <[,+'046F4<"# &*@1,f)WH0(# .

) (

 6,2V/+<2D'@,+</<,E:.

 E2&*/0d#_!)V(#H<4&;<]#,N&+.&/<(#S5/!,6E23&*(#.

 #&0<(K+<R?2V/,6a!.'(#'@(#,+R?Nd&G<$6#1!"#$%@.

  2&'/N#1'D(#R?+?&;Nd&G<(#+<S4"#!'@(#,+-.<(#,+$+,(!2(#!.

 ]#6&F0R?2.(#H<1*0(#785-(R?71&D(#.
)g(

, Ministry of Health .(December 2009)http://www.mohp.gov.eg
) (

)!("#$%&'()"*$+,-("./0&'"12/3'("4567'()!8 8("9" !"#$%&'()*+$%,&'-!.)/0+1$& !+!+#/$%&2!3-4+$%""91:$;'("#4<'("9=>?$@%'("AB/C7'("9
,-("AD(E)9=>:(67F'("=>7%G'()"HI(67'()"*$+"=>J6F'("6K2"=LD/@7M.

(2009) ..gov.eghttp://www.mohp)3(

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

!-!-*%+$,-.$%/0,'%1$(23:K"#$=,V./($:;#1<(#$hUK$P2F/$+,(&/(#$P#2:

!-!- 45'(6#$789#$:()5;'/0,'%+$,-.$:

!-!-!%&<:=-#$-%1:,>8#$:



 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.

-!-

;$R?$E23&0(#$+@[4Q($&V'@$+,0,31$=@&4<$+0<D$R(^$:;1<(#$60V,$R-,$&<;$+V@4<$ :

c-c-i-c+<&b]#$+V@4< :+>,&45(#$N#2>.!!$+,>B,1</(#$N#2.!(#$R?$+,-D#2(#$6&0b"#$ <[/!

$E:;1<(#.

c -c-i-j+,;,4,-;]#$6&0b"# :$+,),D[/(#$6&0b"#$ <[/! /$+*-/D<(#$+,G85(#.

c-c-i-g$E24&0<(#$N&<2D(#$6&0bY )$+,'@(#$1,k!$+,'@(#( :$ <[/!24&0<(#$6&0b"#$ l<$+,'@(#$E
$+.1[<(#!$W:;1<(#$6,V5/(#!$+,(2,)(#–+->0f<(#!$m'>@<(#$ >l<$+>,<2D(#$E24&>0<(#$6&0b"#!

$+4&,)(#!$H:&D<(#! ...$m(#.

c -c-i-iN#1#2]# :(#$ <[/!:,.$+,1#2^$+@[4Y!$ &<9e'$+)&D(#$N#.

c -c-i-n+;1.(#$N#1&0<!$+<&5(#$N&k#1*(# :$:;1<(#$N&k#1?$ <[/!(#$+(&)$ l<$+<&5(#<$ D2
#&,1,/?&;(#!$R0,31( ...$!Y$+,V?Y$N#1<<!$=1@$H<$ <[/$&<'$+;1.(#$N#1&0<!$O$m(#

$N#12.4<!$6(80!$29&)< &)/8($1#!2"#$H,'$R0Y1(#.
)c(

/!(#$H<$E1,';$+9!<G<$R-9$+V'&0(#$+,0,31(#$+0<D(#$=@&4<(#$ <[:,.H,-<5/>0<(#$\>,<G$6>B/$N#

$C#1!1<!$1#!:(#!$RB1<(#$H<$C#L2'$:;1<-(H,-<&>5(#!$H,,1#2]&>'$C#L&F/4#!$J,1</(#$+3,K!$L&'@"&'
$H,-<5/0<(#$HY$2G!$H;(!$O$N&<2D(&'$E22.<$+9!<G<$\<$H!-<&5/,$6F/83&9!$RB1<(#$6K!$H,,0,31(#

(#$H<:,.$Rb&'(#$H!2$:;1<(#$ D#2$N#.

(#$hUK:,.$N#:

 $+<&b]#$+V@4<.

 $+;1.(#$N#1&0<!$+<&5(#$N&k#1*(#.

$H<$J154$P!0!$(#$hU>K$+9!<G<($+,-,)*/(#$N&4!;<(#$+,l.'(#$+0#12(#$ 8D$:>,.hU>'4$\><$O$N#
$:;1<(&'$+,0,31(#$=@&4<(#$Rb&'$H9$E1)/D< .

%G,E&9#1<+5,'@(#+)&D(# &*@Q(AB1<(#6#1!"&'a,.%G,1,?!/+3,'(#+<38<(#6F/&G&,/.d
a,.'%G,HY6/, )?H;&<"#+)&D(# &*@"&'H9T-/+))D<(#1&';-( l<H;&<Y1&S/4d#

N#2&,5(#!X?8D!$+<&b]#! . &<;A9#1,1,?!/=@&4<%5( &*@"#R?+?&;=@&4<1&S/4d#+)&D(#6F'
A9#1,!1,?!/H;&<Y+,?&;R(&KQ(H,V?#1<(# &*@Q( . 

)j(

) (67'(#$%&'()"*$+,-("./0&'"12/3'("45)!88N(9" !"#$%&'()*+$%,&'-!.)/0+1$& !+!+#/$%&2!3-4+$%"9=>?$@%'("AB/C7'("9O)P("#4<'(9"AD(E)
,-(9=>J6F'("6K2"=LD/@7M"9=>:(67F'("=>7%G'()"HI(67'()"*$+Q .

)!(2/3'("4567'("#$%&'()"*$+,-("./0&'"1)!8 8(.

!-!-?+$,-.$%/0,'%,@5AB%C85A-0'-.



 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.

-R-

@@D<)c-c($+,-,)*/(#$N&4!;<(#!$N&b85(#(:;1<789$6#1!"#.

12)<(#:H9$a.&'(#)c(,)j(

) (SM$2"S702"91T/UV) NNN(9" !5-+/67%,& !"#$%&89%2+$%,&'-!.)/0+$%"9W)6>J"9B9XLE/G'()"6Y%'()"=Z$&[U'"\J$]"D(("91')P("=F&['
"Q 8 .

)!(()"*$+,-("./0&'"12/3'("4567'("#$%&')!8 8. (

!-!-?-!%+$,-.$%DEB%/0$,'F%&'5GH$%&)IA'.

$N&4,;&<-o1!
$+,(2,)
+,:;1<

E1#2]#

+-0f< +.1[<m'@<

W:;1<$6,V5/45(#$N#2.!E:;1<(#$+,&

$ D2<(#
R0,31(#

$ D2<
p1#!@(#

p1#!@(#N&,-<9

RG!(!l&'(#$ <&5<+,G1&D$N#2&,9  <&5<(#$+,(2,)

$6#1!"#

71&D(#$H<$RB1<(#$ D2<

H:&D<

+5[Y

W!&<,;(#$785(#

J,1</(#$N#2.!

q&D4(#$q1:$E2.!

+,G85(#$+5["#

+<
&b]

#$+
V@
4<

[
%2

=2
$]-
("=
3

Y-+,B,1</(#$N#2.!(#

2 -q&D4(#$q1:$E2.!

7-E:;1<(#$+,&45(#$N#2.!

% -+))D/<(#$J,1</(#$N#2.!
) &*@Y(

@@D<)c-j(rB!,$N#2.!$H<$+<&b]#$+V@4<$X,!/./$&<.
)j(



 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.

-^-

J-#5F%1:,>8#$K(%&:L:,'8#$:

1'/5,:,.B,1</(#$E2.!(#$+,(#$6KY$H<:,.5<$ <&5/,$R/(#$N#:>;1<(#$ >D#2$6F/83&9!$RB1<(#$&F,

M,D[/-($RB1<(#$+<&b]$+))D<! ,$+.#1G(#$25'$+,&91(#$!Y$785(#!.

RK$+<&5(#$J,1</(#$E2.!:;1<-($+4!;<(#$+,0&0"#$E2.!(# ,&3?!RK$J,1</(#$N#2.!($H,-<5/0<(#$N:

-$RB1<(#.-$1#!:(#.-$ &<5(#!$J,1</(#$6b&@!$L&'@"#$6K!$H!-<&5(#.

$><$&F<2V,$R/(#$+,<!,(#$+[,5<(#$N&<2D!$+<&bs($&4&;<$&F4!;$R?$=2&4*(#$\<$X'&[//!%#1>[!$6&>5@$H
X?8D!$t'8<$ ,0k! , 8>D$H;0(#$H9$+-,2'$T(U'$H!;/($:;1<(&'$+,G85(#$N&<2D(#$&F,(^$P&B,!

(#$E1/?J1<F(8D$H<$62V,$&<;$O6/>,$A>/.$+,!2"#$6,2V/!$+G(&5<(#!$M.*(#$ <[,!$6:8(#$785(#$&
$W1DY$E1<$+,5,'@(#$E&,.-($E2!5(#$R-9$H,12&b$H!.'),!$6K`&*[$RB1<(#.

)c(

%&:<:=-#$%45FMI8'#$%N:,'8#$%4$(J-#:

$(#$6,<>)/$6/,!$q!'0"#$1#2<$R-9!$6!,(#$ #!@$60V(#$#UK$ <5,$:>,.N&<2>D-($&>V'@$+>,*,S!(#$N#
@<(#$ ,f[/(#$N&0&,0!$&K1,?!/$%!- ,(#$ <[/!:,.$R-,$&<$R-9$+,0,31(#$+,*,S!(#$N#:

-:,.$RB1<(&'$+)&D$N#.

-:,.$H,-<&5(&'$+)&D$N# )$L&'@Y–$N&B1<<–$N&<2D$ &<9. (

-:,.$H,:D/(#!$N&<2D(#$N#.

-:,.$RK!$+;1/[<$N#:,.$RB1<(#$+<&b^$N#2.!$H<$1l;Y$!Y$H,/2.!$H,'$+;1/[<$N#.
)j(

@@D<)c-g(+<&5(#$J,1</(#$N#2.!($+,0,31(#$N&4!;<(#$H,'$+,*,S!(#$N&b85(#.
)g(

) ("SM$2"S702"91T/UV) NNN("9"Q! .
(2) 

HCAMC in association with University of New South Wales (November 2006), " Australasian Health 

Facility Guidelines", Australia and New Zealand, Australasian HFG, page 342 .  
(3) Ibid, page 353 .

 !- "#$#%&'() *)+,-()Nursing Units.
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5
79
'C

=>"#-.%/97?@

&'(A-.%BC'9F

&'
E78
9%
5
79
'C



 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.

-G-

$==><)?-@($A,1</(#$B#2.!($+,*,C!(#$B&'-=/<(#.
)?(

(1) Ibid, pages 341, 342, 343 .
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2/3
4(
)

5#
&6

'()
 %

##2
4&

D:;1<(#$+,&45(#!$B&,-<5(#$6&0EF'$+,!E$B&E89$&G($A,1</(#$B#2.!.

&<$:;1<(#$6&0EH$IE&'!$A,1</(#$B#2.!$JE!<$K,'$+,*,C!(#$B&E85(#$%-=//$I-,:

+,L85(#$B&<2>(#!$A,1</(#$B#2.!$K,'$+;1.(#$+(!G0$D&9#1<$ >2<(#!$:;1<-($I0,31(#

'=<(#!$+-0M<(#!$N.

!$ >2<$I(O$ !)!(#$K!;,$KH$%L,$ 8>$K<$P,(!$D1Q&'<$A,1</(#$D2.$D2.!$R#1/>#

$S1>H$A,1</.
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&<
$%
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/,$
D2
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,->
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!$
B
&E8

UV,.'$6<V)/$KH$%L,$IW1<(#$&G<2>/0,$I/(#$B&.=0<(#$J,<L!$IW1<(#$X1Y

+V<:8(#$+,V)!)>(#$1,Z!/'$ 8>[#$J<$IW1<(#$+'E#1<$K<$A,1</(#$+3,\$K;<//

B&.=V0<'$D1VQ&'<$+-)/<$K!;/$KH$%L,$&G($+5'&/(#$B&.=0<(#!$A,1</(#$+=.<

$ >2<(#!$IW1<(#.

KV<$ V;($+(!GV0'$+.&/<$K!;/$KH$%L,$A,1</(#$B#2.!$K,'$+;1/Q<(#$B&.=0<(#

$&G<2>/$I/(#$B#2.!(#.

<$+<&5(#$B&.=0<(#D2V.!($+V,L1&>(#$2!2.(#$]-9$K!;/$KH$K;<,$1#!:(#$1&C/4#$ ^

$1^;H$!H$K,/2.!$K,'$+;1/Q<$!H$A,1</(#.

$6,<)/(#$+-.1<$IZ$22./,$D10"#$2#29H!$_#!4H$U,.$K<$A,1</(#$B#2.!$B&4!;<!$+50 ,$%L,!

$MVQ/(#$D`&*;$RT.,$a$1,';(#$6L.(#$KH$U,.$I*,C!(#$b<&41'-($&'0&4<$6L.(#$K!;,$KH6VL.(#!$ ,

$S2&)/E#$1,Y$K!;,$1,M)(#.

$A,1</(#$D2.!($])E"#$2.(#cd$1,10 ,AV5'$IVZ$A,1V</$D2.!$K<$1^;H$e#1/Q#$K;<,!

$1!2(#$P*4$IZ$A,1</(#$B#2.!$K!;/$KH$I-9$D24&0<(#$B&<2>(#.

$f)>/$62>/$X!0$A,1</(#$D2.!$B4&;$#gO$&<$2,2./$6,<)/(#$+-.1<$IZ$6:-,$1^;H$!H$2.#!.

$+V3,\$ 'E$K<$6G/<2>$ G0,$U,.'$B&9!<L<$IZ$IW1<(#$X1Y$J,<L/$%L,6V0T'$A,1V</(#

$A,1</(#.
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 *2789'&()"#:#;%() *2<-=&8( "#&#&6'()>#%&'() *)+,-(:

?

@

(1)
 Ibid, page 345 .

(January 2011) .http://www.perkinswill.com
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)I(%J7KL-.)%M7N+O.%PA4L-%Q9A0-.%R3"#-.)FSST(UVHUG.
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-%W'X%AY%"LKZ-.%Q1%Q>"#-.%W'Z-%=[?2.%'4-.\%Q>"9.

-%AY%/!W"]-.%/1"^-.%/(78#-%=EW2.%'4-.DF_F%̀[[:#-.%/(78#-.%B97a%"*bA`cd)%_7`#4e-%/
%'f)%.g@%BC'#-. ,%hX%B0!%i%/3";<#-.%j"^-.%Q1%W"]-.%k*[ET_F.

-%hX%B0!%i%Q>"#-.%j"b%Q1%l"X%B?,ImIS%";9.

-%h*?7Z#-.%_.':;+i%&'(.)%/1"b%"*1A$%_Re!.
)D( 7
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-%Qe!%79%noC%h9%p-g)%qc-%B973%nRX%"1A$%r*4d%j"^-.%stY%q*#[$%ku!:

-% !"#$%&'()%B3%Q1%B?2.%QeX%&'(.)%nRX%/1"b%"*1A$%ku!.
-%/!W"1%j"b%nRZ-.%j"b%v*#f%MAN$%M,%ku!.

-w9.':;+.% !"#e-%hN#!%V7C%_7#(%QeX%B#<$%M,%ku!%nRZ-.%j"b%v*#f%&"a7L9
M)W"-.%Q-@%x)":-.%/YW.
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-B`̀ ```N-%MA`̀ `̀ `N!%M,%k`̀ `̀ `u!
%B0;89%_7#(%/1"b.

-%&6)W%yz`̀`````89%B`̀ `````0!%i
h`̀X%s7`*#-.\%v`̀d"9%"`̀;9

_7`̀ #4-.%yz`̀89%B`̀ 0!%i)
%hXGvd"9%";9.

-M,%k`̀ `̀ u!% !"`̀ `̀ 9%B`̀``3
nAC'`̀ -.%w`̀ -%{7`̀ ;9%MA`̀N!
h`̀`9%&"`̀`a7L9%_7`̀`#(%Q``-@

%w;1"b%noC.
-%7cd%Q;-.%"d7KZ-.\&"`+,

W%/17>@%B|]!s7`*9%&6)
%_7#4-.%hX%/e0;89 .

)D(

*2&2&,()- A2#&() *)%-+

-l"`^d%/}7C%/!7X6%Q-@%/f7(%Q1%qY%h!t-.%Q>"#e-%/*~*L-.%/!7#4-.%j"b%_':;8$
MA`N$)%k`fA9%J.A`Y%�^`>%5.g%/`]*�E%/`~*d%Q`1%'`f.A;-7d%p`-g)%�)'Z-.%h9%qc;!7#(

/`}7C%"$o1%noC%h9%/!Ac;-.[ High Efficiency Particular Air (HEBA) 

Filters] .U%Q]*�A`̀-.%�97`E"Le-%�7`̀0L�%/`*~*L-.%/`̀!7#4-.%j"`b%W'`̀X)%v`?A9%'`̀!'4$%q;`!)
%�)'Z-.%n70;E.%h9%/!7#4-.%57Lez;9%�04!%7#d).

-/`!W"1%j"`b%/`*~*L-.%/`!7#4-.%j"`b%v*#f%MAN$%M,%ku! )'`(.)%"!"`+ (M,%k`u!%U
%V7C%_7#(%QeX%/1"b%B3%B#;<$ .)I (

'9
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4)-

B%
&
%BNa)D-D (/!W"1% !"9%/1"b%Q]<;8#d

( Shanghai united Family hospital ) .)F(
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$==><)?-h(+,0,31(#$B&4!;<-($+,<,<)/(#$B&'-=/<(#$A,1</(#$B#2.!(.

 *2789'&()B+<2:&() *2&+C8( "#&#&6'()>#%&'() *)+,-(:

 $B#2.!!$D10"#$+,9!4!$229$I-9$2</5/$D24&0<(#$B&<2>(#$JE!<!$+.&0<&G<2V>/$IV/(#$A,1</(#

$ ,MQ/(#$B&0&,0!$I*,C!(#$b<&41'(#!.

 $A,1</(#$B#2.!($D24&0<(#$B&<2>(#$J,<L$1,Z!/$%L, ,62V>/$KH$D24&0<(#$B&<2>(#$A5'($K;<,!

$R'&=(#$P*4$IZ$A,1</(#$B#2.!$K!;/$KH$I-9$A,1</$D2.!$K<$1^;H.

 $I(O$7&/./$B&<2>(#$A5':,.Q/$KH$&G4;<,$&GW5'!$+-T/0<$B#(#$IZ$e1/:,.$+.&/<(#$B#.
)@(

$I-,$&<,Z!$==><)?-i ($B&'-=/<(#$jW!,D24&0<(#$B&<2>-($+,<,<)/(#.

(1)
 M.Piotrowski, Chiristine and A. Rogers, Elizabeth (2007), "Designing Commercial Interior", 2ed, Canada, 

John Wiley and Sons, Inc, page 271 .
)F(h8(%_7<Y%UQeX)FSS\(%U")!CD0"-%&'E!";FG'H!2>F'7I'(&$8)BJ("U%U�A*+,%/Z97f%U/+'Kc-.%/*e3V\S.

(January 2011) .http://www.perkinswill.com
(3) 

(4) HCAMC in association with UNSW (2006), page 349 .  
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%/?W%BNd%q#[!%M,%ku!)%U%&'(A-7d%/*]*�A-.%/z<E2.%v*#f%h*d%�+A;9%v?A9%Q1%v0$.

-Q>"#-.%j"^-%/KN#9%/!�6%Q[?,%7c-%"1.A;!%M,%ku!.
-%Q1%v0$)%qc!)g)%Q>"#e-%/(7;9% !"#;-.%/z49%MAN$%M,%ku!%qc;!�6%n7u9.)D(

-),%'X7`[#-.%),%q-o`8-.%no`C%h`9%J.A`+%&'`(A-.%BC'`9%Q`eX% !"`#;-.%/`z49%j"`<$%M,%ku!
/*012.%/3"4-.%5.6789

-% !"#;-.%&'(Ad%/}7:-.%5i7[$i.)%n7L0;+i.%&'()%QeX% !"#;-.%/z49%B#<$%M,%ku!.
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9%qcK*d%�+A;9%v?A.

-%hX%B0$%i%�<N-.%/1"b%/(789DF%vd"9%";9.

-%�<N-.%J7K�,%Q>"#-.%/*}A[C%QeX%�7]4-.%hN#!%r*4d%/1"^-.%q*#[$%ku! ,%y#8!%i%r*4d
BL?%h9%qc;*}A[C%{"f%h9%{A;]#-.%�7L-.%/3"4-.%5.6789.
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)D("#-.J7KL-.)%M7N+O.%PA4L-%Q9A0-.%R3)FSST(%U%V�U�.
)F(%'#49%UQ}AeC%'f79)DTTT(%U%VIS.
)I(3"#-.%J7KL-.)%M7N+O.%PA4L-%Q9A0-.%R)FSDS. (
)\(%'f79%'#49%UQ}AeC)DTTT(%U%VII.
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%hX%B0$%i)%"!"+DG";9%vd"9.
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7`9%/`*9':-.)%/!6.WO.%&'E78#-.%579':-.%B#;<$)%�d7z-.%�]E%Q1%"�3,%),% !"#$%h*$'()%_':$%M,%hN#!%579':-.% Zd
%Qe!: d)"<#-.%W.'X@)%57LfA-.%v!�A;-%�."1%Q-@%w;(789%B[!)%wd7a%79)%57DDmGS_F.
 B|]!"*1A$/1"bQ1B3&'()/*|!"#$/*XA;-k!6'$)=>"#-.=eXk*-7+,ke^;-.=eX57dAZ}n)7K$_7Zz-.U

ku!)M,MAN$/1"^-./e[]K9hXj"b/97?@h!"C�.%=>"#-.h9Bf,�7]4-.=eXqY6AZa)I(
.

 >7*L-.)%/]*�K-.%579Re;8#e-%MR:9%w;(789%�eL$)%57�_F.
 %h*d%7L-7b%7c;(789%{).";$)%/17�K-.%5.)W,%/1"bHmGS-DDmGS_F.
 %h*d%7c;(789%{).";$)%/]*�E%"*^-.%579Re;8#e-%MR:9�-DF_F.
 %7c;(789%�eL$)%5o#c#-.%/1"bDS_F&6)W)%/`]*�E%"`*^-.%�`do#e-%�i)W)%/e#Z;`8#-.%s7`*#e-%�!"`[$%lA`(%7`cd)

%l7("9)%s7*9.

 1%/3"4;#-.%&Rcf2.% ZL-%�." )%/3"4;#-.%Q+."N-. /%57*-)"$ (%&'()%h9%"�3,%_':!%M,%hN#!).

 % !"#$%&'()%h9%"�3,%_':!%M,%hN#!)%_7X%MR:9.

 %6.)R-.)%h*e97Ze-% *(."9. %5.">74#-.)%57X7#;fi.%/1"b.

.%57Y7u$i.%QeX%"#;8#-.%k!6';e-%/1"b%Q-@% !"#;-.%5.'()%x7;4$/`0!"�)%/`�!'4-.%&R`cf2.%Q`eX)% !"#;e-%/�!'4-
%7ce*^<$.
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 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.
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O)1PTU8$J
34$-F' A!VW&GX

==><)?-k($+,*,C!(#$B&E85(#+,->#2(#+<&5(#$A,1</(#$B#2.!(.
)?(

 D209E) >#%&' B+,-( "#:#;%() *2<-=&8( "#&#&6'() *2789'&():

 !"#$%&'(#)*+,#-%'.(#/0 (%12'#-3(4254%(+",#-3(4%6,07,#849 !4:#;.4<="#>4:0 ('="#-39(#849
&4?!",#@4:A"#&,*#&4:(BC"#DE#F<!"#G'#;.4<="#>4'*<="-HI49J#;B&7,#849 !"#;%4B&#DE#/ ,#4''

#8H!"#*5",(#;%K46'L#;+4(L#/0 (%;2%4B&#D2E#;6&42J'="#12'#-3K%6'(=#-3=#;'MN="#>4'*<="#&%E,(,

#-3=49 O.

#G%'5M0%#;'4P="#$%&'(="#>"*+,:#4H&6F#Q:47="#;%'%'.(="#>4:0 ('="$%&2'(#>"*2+,:#43(4B"&'#-
849 !" ,=L#;E4RS4:#D=4(="#  <'="#43+R,%#;.4<#>4:0 ('#T4KH#T=F#D)U-V (:

(1) HCAMC in association with UNSW (2006), page 407 .
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#  <')U-V(;%7%W&="#>4K,6'0=#;%'%'.(="#>4:0 ('="#$%&'(#)*+,=#849 !".

YW42Z,0=#)&'(27'#;:?"&',#;9[6'#;%: #;%4B&#D=L#;54+:#-H#1%F="#DR&'0=#;..<'="#)*+,="#DH
#;%,%+=" )#;5&+="#>C4+="#DR&'. (

#  <')U-\(;%7%W&="#>4K,6'0=#;%'%'.(="#>4:0 ('="="#;%4KP="#)*+,=#)M6&'.

) ("#$%&'()"*$+,-("./0&'"12/3'("4567'()8!!9(":"; <= 8.
(2) HCAMC in association with UNSW (2006), page 360, 361 .
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1– -23*+4' 5)#674' -./0Intensive Care Unit.

!">?@6A'(">B6C'(">D$E7'"FG@H("I0'( JK8">L)@47'(">B6C'() MK8.

!NOPQ"R)(6PS?"T$PAUH("V?67W"XID/Q"X6,H("@IY8!-8J6?6P, ,X6P,H("@IPY"NP2"ZP[\"]\XIPD/Q
"V?67S'(">^O_"Z&["N2"6`5\"@/ab2)">O0c">?$Yd"1'e"T$AUH(">L$0'"(6fG"NOC'$&g'"V?67S'(.

!"*/+W"*\"hb?8i %$Pj62"IPkH("T$PAUl'">PD$S2"*/+S'">?@6B"m6n"m6C'("@IY"N2"Z[H("1gY
"1j67'("T$AUl'"o$Ypq'"(dIr2"*/g+s?"N?t'("T$AUH().

!2"@6B")\"u$a2l'"*$+2"6OB/W"hb?">B6C'("vAG"1B"V?67'("ZAwg'"hD$r7'(">gx$y'("N ,">'$D"1B)
u$2IPz'("u$P&gwS2"{PO7L"6OB/PW"K4Pg?">B6C'("vAG"1B"u$a2H(">2$[|Q"}7EW"~"ZOCsS'("u$,$O,"*\

"u~$rW~("u$2I�)"�$O7'("u(d)@)">2$[-("Z7sW"1S'()">?6,H(.

!67'("m6n"NY"XIOyQ"o�y'()"�s+'(">B6n"{[/2"*/+?"*\"hb?">'p$Y"hOwsW"@(/7Q"X@)42)"1j
"u/rg'.
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&`*Q%78&vH^)%#&vt7^%#&�$IQ)%&3HK9.%#&3H/*,%#&r$%&cP.

 _&347!Q)%&7!H*'%#&3J!Q;%#&V*P&# I)Y=&j(IY&r$R?&r9&V*P&|&3;*\&Nq&V;h7b&V*P&c?d8#g 8&`*Q%#&6=d?
&cP&N@<EC2EY=&`*!Q%#&V!*P9&a.Hl~#&3bg %#&�h9&cY&�K7@Y&.IYc!P&N!@<&_&347!Q)%&# !I)EC2E.!IY

&3;*@%#&V4&3bg6&{=9&�h9&cY&�K7@Y&|&V*/Q%#&3JQ;%#&V*P&3bg6&W.P&V%n&347Mn.

 a67!Y&c!Y&7!yH4&3!bg6&.!l�&V!*<&V!I%#&=9&3!;*@%#&V!4&3!bg6&{=9&T;!Q<&VI%#&3JQ;%#&3HMg9&r$R<&r9&Ss?
H;OI*%&adH)Y=&�g %#&�h~&3?}#$Y=&a}g78&G7)H*@<&G#�&|&�)*)%#&3O�l�7!yIh_#&=9&�g !%#&3!?# 8&].@8&�

&�OY.

 7!!yP7/<g78&cH*)'I!Q)%#&V!*P&.!J,*%&#g !!(Y&�%�!8&r$!RI4&`%j!Q%#&x!!^<&3!"$I/Y&cq7!Y9&�.!I<&_9&S!s?
S!K7OI%&7?g7)'Y&T�7O)%#&��0&�%7'<&r9&7Yn&V%7I%78=&`*Q%#&x^<&g$;'%#& OP&�7O%#&���?&��%#&�/,O)%#

&{$�$%#&cY&cH*)'IQ)%#&XO)?&=9&{7)'IK_#&7yI^<&V@49&Tt7P&XM=&3JK#$8&7yH%n.
 &p_dh_#&cY&3?7)^*%&G7bg %#&6 P&N\&7)yY&SK7OY&f7/<g#&V*P&G7IQ8$R%78&`%jQ%#& ?=d<&VP#.?.

 &T*QI%#&.�7,Y&cY&{7/��%&3?7)^%#&.H4$I%&3u/,OY&Wg#$'8&`%jQ%#& ?=d<&A P&Nu/?.
)1(

 ~#&347Q)%#& ?d<&_&�H^8&]=.y%#&`%jK&`)(<&r9&Ss?&cP&cH)*K&�9&cH8&3H@42o&.IY.

 &cP&]=.y%#&`*K&W.P&67'89&N@<&_9&Ss?BCBE3J!Q;*%&W.!P&N!\9&r$!R?&3!%7^%#&��!0&V4=&.IY1CmE.!IY
&7y@)P=BC�o&.IY .&`\g&NR�%#&V4&zM$Y&7)q&3;<.Y&L*P&{$)^Y&�?.Y&]=.0&NHyQI%&�%�=)B-F. (

 &cP&g= %#&�(IOY&V4&]=.y%#&`*K&3JQ8&T)P&N@?&_9&Ss?BC2o&`*Q%#&3JQ8&{$�&3%7"&V4&.IY1CmE&.IY.
&�g %#&W.P&`H)(<&3%7"&V4&v@4&�h9&VP#.?BC2E&V%n&3JQ;%#&T)P&N@?&r9&cR)?&.IYBCmo.IY.

)1(

6789'(!-'4:

&vJ,Y)B -BF(*%&3H)H)(I%#&G7;*JI)%#`%jQ.



 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.

-12-

)=(

$??@<)=-=A(?/<(#$B#12.4<-($+,<,<)/(#$B&'-.

)B(T87K&Xb.Y&|&�BoU.
)1(T87K&Xb.Y&|&�BoE.

;
(<
"/
=&
'(

&NR!!!Z)B-F (@!!!QY&v3!!!8$*J)%#&67!!!'8~#&z!!!M$?
jl�*K&cY&3;<.Y&V*P&�?.Y&�&]=.y%#&`.)B(

 `%j!!Q%#&S!h7s8&�!%�&3!bg7,%#&G#67!H'%#&=9&dq.)%7!8&3H!!QHt.%#&Nl# !)%#&V!4&G#g !̂ O)%#&A# ,I!K#&N!u/?
�!%�&S!*JI?&L*%=.<&V*P&=9&3q.^IY&VK#.q&V*P&=9&cHOQ)%#=&{7)'IK_#&V4&NyK9&r$R<&G#g ^O)%74

K_#&3%$yQ%&SK7OY&G#g ^O)%#&��0&NHY&r$R?&r9&{7)'I.

 c?67!uIY&cH07!s<#&V!4&cHq.!̂ IY&cHH!K.q&3q."&SP$IQ<&r9&�7K9&V*P&G#g ^O)%#&`)(<&r9&Nu/?
V!*P&G7I!Q8$R8&G#g !^O)%#&6=d!<&7!)q&{7)'I!K_#&#�!0&N!k)%&3yb$Y&G#g ^O)%#&��0&r$R<&7Y&a67P&r~

&f7/<g#&V*P&{=~#&cH/*I,Y&cHP7/<g#�Ef7!/<g#&V!*P&.!l�#=&a7�)*%&�%�=&`KoE$!0=&`!Ka P7!Q)%
&g ^O)%#&cY&{=dO%#=&6$'(%#&V*P&3q.^I)%#&VK#.R%#&V*)'IQY.

 &f7/<g_&r9&a7P#.Y&Ss?ECDo&g# ^h#&3;Qh&A# ,IK#&cR)?&VK9g&f7/<g#&V(\9&$0&.IYB1�B&{$�$*%
&3JQ8&A# ,IK#&r= 8&�H%n.

 &cP&�P7/<g#& ?d?&_&.l�&V%n&]$QOY&cY&{7@Ih_#&3%7"&V4ECDog ^OY&N)P&Ss?&|&.IY& ?d?&_&NH)8
&cPB1�B&W.'*%&Vh69& ^8=BCoE&.IY.

)1(



 !"#$%&'(#$ )*(# !"#:($+,-,-./$+0#12$+,0,31(#$1)&45-(6#1!"#$789$:;#1<.

- !-

$6#1!"#$789$:;1<=!>$+,?85(#$&@/&<2A$62B/$+,1,=&<?$+<2A$C2.!D"#$%E$ &?<+F.#1?!$6#1!
G#$785(#!$6#1!"#9&5HD$+>&IG&'$6#1!J(D(KL!/F0<$MF-9$N&E10(#$N9$1;'<(#$OH;(#$P&<2A

-A#2(#$60B(#!$+,?1&A(#$C2&,5(#$D.

0<A$D(K$:;1<(#$60B,$D-,$&<;$+BE4<$ ;$D>$C23&0(#$+EH4J($&B'E$+,0,31$QE&4<$+:

/!(#$N<$C1,';$+9!<?<$D-9$+B'&0(#$+,0,31(#$+0<A(#$QE&4<(#$ <H:,.N,-<5/F0<(#$RF,<?$6FI/$P#
S#T&@/4#!$U,1</(#$+3,=!$T&'E"&'$S#1!1<!$1#!:(#!$DI1<(#$N<$S#T2'$:;1<-($#2G&F'N,-<&F5(#!$N,,1

P&<2A(&'C22F.<$+9!<?<$R<$N!-<&5/,$6@/83&9!$DI1<(#$6=!$N,,0,31(#$N,-<5/0<(#$NV$2?!$N;(!$W
#$N<(:,.$WDX&'(#$N!2$:;1<(#$ A#2$P#(#$YZ=:,.$P#:

 $+<&XG#$+BE4<.

$D-9$+<&XG#$+BE4<$[!/./! )$+,I,1</(#$P#2.!(#– &F*EJ($+))A/<(#$U,1</(#$P#2.!
–$C:;1<(#$+,&45(#$P#2.!–$\&A4(#$\1:$C2.!. (

 $+;1.(#$P#1&0<!$+<&5(#$P&]#1*(#.
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12"34!*56"789!:;!"-&5<

';!"*&&$=5"782">&?$@
?

>&*A?;!">@
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!"!"#$%&'()&*+%&
(

 !"#$%& '&()#* ! "#$%& '+,-./ ! "#$%& 0&)12 ! 3,4#$%& 35678&
 94#$%& :+;$%&.

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

3,5,5#< 37&=(%.>+;?5 @AB CD&.E% 3,F,G.%&
H&=I8& JI8& KLM%&

 !"#$% &'()*(+, -).)'/01,2 &'*34%, 56,78%,
9,:2;,

!()<%, 5=3%,

7B*5;!"#$%$&'(!."-!*./!"012"34!*5;">5$=;!"#$5@;!."CD$<9;!

E./!"F$6;!

5% 3,7);N%& O&PQ%&I 95R&)%& S,ELT%&C,# "%+4%& KLM%&

5% 3,?,$U%& 36,$%& '+$5UT*C,# V,W#TX +NTYABI
3,Z+FZ[& '+\+,T]^& _X&.%& KLM%&

5% 3`=+E?E%& '+$5UTE%&C,# V,W#TX +NTYABI
3,Z+FZ[& '+\+,T]^& a*+Q%& KLM%&

/&*01&'234'56&*-%'7"8&+%&'/!-9$%&'*!!,:-0';)<

7=,>%&'?,@%&

3,5#E%&I 3,E%+?%& b=+cT5% 3,5,5#< 37&=( d(+F%& KLM%&

3,Z&),E%& 37&=)%& _X+F%& KLM%&

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

A%,>%&'?,@%&

(9
3
8%&

BC,$=%&

D,!90$%&



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

0-1-2&3/45/$%.

0-1-06+/(-$%&7%489&3+!":!;%&*"<"+-.=">&?-@AB,.

0-1-1$%*">%CDE=%,&'/%,F EC/>&3D>-C/$%&3+:)!$%&6%C,G%.

0-1-H&3+!":!;%&*"<"+-.=%&IC4-,&*"+,-:/:

0-1-J&3+!":!;%&*"<"+-.=%&4+4.-&6%C,G%& EC/>&3("K$%&3/"L$%.

 -!-"- #$%&'()#*+,()#-./.%012).

 -!-"-!#$&.34)#-./.%012).

 -!-"-5#$%&'6#78()#-./.%012).

0-1-M(-& NB&"8C+#O-,&')D$%&*"<"+-.%&3:%C4$%&6+/P+.&'K%4&')D$">&3("K$%&*%PQ%C/

&6%C,G%&IAB.

0-1-R& !"#$%&'()$%&3(AK.

 !"!"#$% &'()*+,-./"%012%34'+5*% !6!7+*'
8'(9:'

;9:'%<=>*'

 !"#$!%&'()$%*+,-.,/!%0-1-+234!5%*+.67$!%8
9!:5;!

&,-<$!%8=6$!

 EC/$%&*"<"+-.%,&6%C,G%&IAB&PQ%C/$&3/"F$%&*"/:$%,&ST"(K$%

',G%&U">$%



 !"#$%&'(% &)*$%+,"-$%:*,$% &.%'/$%0%1'(% +21.$ 34,"5,6% 7"8"49:;%' 345.

- !-

<#)=>"?8,' @A"*?B 7"?.'C. 0D= E. 0%1'(% F41.$ 345*,$% 3$":$% E= "4.GH 7#"-$%' IJK.$% E.

4 +J$ @GL%I# +H",.$% M"N8$% M*:4 OP$% +5"5(% &."/$% +D @GL%I# Q"*B$% RI%1S E=' T @8UHOI?)9

E4/G$% F1.$% %PD +GH +2C4' 0%1'(% F41. V"5:WX T # 1-K?4 @A"*B E. VY4$%' 3.4MN$"#!G?5$"

OMJ1.$% +#)/$% M"N8$% +GH F1.$% 0'"C9 +9$% 345"5(% 3H",.$% 3:G5= +GH !G5$"# 1-K9X T.
)Z(

04.?)9 I?,H 1"?#9H;% +?X "DPL= 0.).$% +GH !84 +9$% 345*,$%' 348'$'45*$% 7"8"49:;% II/99

$%M4:34GL%I$% 7% ,/.$% 0.).G$ %I8 0N.$% E.X3?/4#[ E?H 3?4X"J$% 7"?.'G/.$% @4I$ 1X%'99 E= O1".

$% +X &./95.G$ 345*,$% 7"8"49:;%' +,"5,6% \'G5$%M4:3?:%1$% ]?4: @$ "N.4.)9# 0'C45 +9$% 7%

 O1"./.$% 04.)9$% 34G.H E. +54A1$% ^IN$% 'D [4:.$% [5'$% _. `X%'9$%' 345*,$%.

.$% &.D= %PWX RI4IH 34,"5,6% 7"8"49:;%' "."D %QM8 &.D= Ia E'J4 +$"9$"# @,WX 7"8"49:;% bPD 0.)

G$ @.4.)9 +XM4:$% %PD E"J "4=M4:%P?D +?GH 0?J:4 I?a 34.4.)9$% 34G./$% 34%I# P,. @,WX +$"9$"#'

 &B*$"# 04.)9$%.
)c(

3."N$% ["C,$% E. 3H'.8. &'",94 ^'5 &)*$% %PD EWX `G[,.$% %PD E.' "N.D= &/$ :4.)9$% ^%ID= 0

34,"5,6% 7"8"49:;"# @9aUH' ,345*,$% &.%'/$%' ,7"8"49:;% I4I:9'0%1'(% +21.$ 3."N$% 34,"5,6%.

d'?,99 R1"?./G$ 34,"5,6% 7"8"49:;"X @9"8"49:% _. `X%'99 3:41. 34:) 3A4# `GL 'D 0.).$% ^ID

9 _. +$I"#9$% "NGH"*9 &UL E. 1'[99'$% E. d%',= 3-U-# "DII:, E= ",$ EJ.4 \$P$ 1J*$% 1'[7"?8":

 eD':

=- 34/*,$% 38":$%

 7"#G[9. 38":$% bPD E.K90%1'(% fUH MJ1.# I8%'9$%F1g#' Q"*B$% fU/$%.

! -34M.1$% 38":$%

 V*,$% EH 14#/9$% +X F41.$% 7"#G[9. E.K9 +D' ,7%1"?B6%' 7;;I?$"# +?,9/9 "24='

$% 34M.1$% F41.G$ +,"/.$% E. 14-J$% &)'9 +9$%' @5*, 04.)9$% +X R1995..

f- 34$".8$% 38":$%

E.K9'bPD38":$%^4*L9RI:&G.$%P$%O]I:4!#5#&."/9$%T11J9.$%`C:94'%PDEH

.SUN of Oncology,(April 2011)http://www.suncure.net
(1)

) ("#$%&'"()*+",*-.)/001("#" !"#"$%&'( )$*+,-$."/.0( !"1()23( 4$56, 789!"$2:%/53"; -<"=3(""#&2"34&56789:;"#35<=>4?"38@A"#"3B2&;
(7C&D4?"#!"#$.

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

 -!- ()*+,-+.$(/,0,*123,4(516789(:*';1#$(<$%=>:



 !"#$%&'(% &)*$%+,"-$%:*,$% &.%'/$%0%1'(% +21.$ 34,"5,6% 7"8"49:;%' 345.

- E-

`41[]%I:95%7U4JB93H',9.0$"/.$%E.I%'.$%E%'$(%']4:#;' ̂ ?$K4 %P?D d'?,9$%

e2'X341)#14g9'9'E4"#+X7".'C.E4'J9$%O1)#$%,_.'E4'J9&"JB(%3.h9,.$%&C9

e2'*$%".J&C4Q"4HS1J*$%EH&."/9$%_.7"H',9.$%T'N#%P<#)4 &?."/9$% _?. I%'?.$%

E%'$(%'+XR1"./$%<2'=0N*G$\%1I6%'.
)Z(

%iQ",#'@4GH@,WXEJ.4I4I:93-U-^%ID=345"5=04.)9G$O1"./.$%+D:

Z-14X'9I'8'!,"8$%OI".$%0HI.$%&")LG$34I".$%E"5,j$.

c-I%I.6%_2%'.$"#34J'G5$%341'12$%3[B,k$.

l- E%1./G$ 34I".$% mA")L$% E4# [#1$% &UL E. E"5,j$ +H".98;%' +5*,$% !,"8$% 0HI

 @$ 34I".$% 14n 7"#G[9.$%' ))')L$% T34$".8$% 7".5$% TM'.1$% T 34. ( ...
)c(

E?. M"?84W# 0%1'(% +21.# 3[#91.$%' 3*G9L.$% 345*,$% 7"#%1[2;%' &.%'/$% +GH ^1/9$% EJ.4

+$"9$% &'I8$% &UL:

&'I8)c-Z($% &.%'/7"#%1[2;%'+21.# 3[#91.$% 345*,$% 0%1'(%.
)l(
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"F&G9AH?Depression

"<IJ"K7*4?"L8MNO"<B%"7>PO"Q94?"38:R=4?"S&%?7TUH?"7VA.",2"F&G9AH?"<B-
"W@D9*4?"X?)*4?"YZ[",2"7>P-J"3B%&9*4?J"\&RN4?J"XZB4?"<B%"&2"3@+72"Q4]"7*9:-

"^_`[J"^U72",a"b-<c4?"J."(<d&:*@4"^e_6J"f-7*@4"?<;.

gh84? Hopelessness

?J")iB4&%"6`BN4
Helplessness

"Y`C",2"?<;"&:j&-"f-7*4?"klm-J"n6`4&%"3%&op?"<B%"7>P-")iB4&%"6`BN4?J"gh84?
"q4r",a"78lB94?",a"s9+"t)iB%"7BN-J"K7*4?"?u>%"^9%&ov%"32<m4?.

"w`M4?Fear

"6`BN4?"x>-<4"y?y)-J"L8MN94&%"x>a&*5"z<4"w`M4?"x>-79B-"{&|7:4?"QU72
4?",2"3lC74&%"{h%"f-7*4?"7BN8_"S`*4&%"{&Cr}?"Q_"K7*4?"?uC"~&lO6H"q4rJ"S`*

"`CJ"&e-."3@j&B4?"�*N-"?uCJ"K7*@4"^m8MNO"�&*5"y7i*%"^-<4"$RI`O"<I"(&8c4?
"q4r"�`mM%"t6&�_."k8cmO",2"<%HJ"�|&["y&D9a?.

"n�&N94?Pessimism

O"YZ[",2"q4rJ"{&|7:4?"QU72"z<4"^84&a"^l:=%"n�&N94?"�<c-"x>O&2&*9C?")8A7
"L=4?"Q_"Ql@:4?"Wd&i4?"�8MOJ"#"32y&D4?"�?<+�4"38l@:4?"SH&*9+H?"s@a"&C7m+J

 )`-6&=8:4?"J. ("7'�-J"x>*j?)a"�lV-"<I"�?<+�4"Ql@:4?"�I`94?"J."n�&N94?"?uCJ"#
"XZB4?"�+?72"Q@a"Ql@5"��N%.

"�@D4?Anxiety

"<-<>9%"6<�2"6`B�J"#"6&5"78�"Y&BRd?"�@D4?"6?7D95?"J."3+?6"n<aJ"x8D2"xCJ."�I`92
n?6J}?"QU7*4"3l:=4&%"Y`>i*4?J"�lD9:*4&%"w`M4?"?uC"�@B9-"&2"&l4&�J"W+&m-J

"38NM4&%"6`BN4&AJ"xj?<4?"7O`94&%"g&:+p&A"3R@9M2"38:RdJ"38*:;"K?7a."(y&a"�@D4?
"3@-`T4?"XZB4?"3@+6"YZ["S�;&R2",2"^@*c85"&2J"<�4?",2"3lC74?J .HJ"7Au4?",2"<%

3B%&9*4?J"\&RN4?"<B%"&2"3@+72"Q_"s9+"7*9:-"�@D4?"{..

)/("#y`�74?<la{&*8@5",*+74?)"n7c2/� !t("#"HF)I%53( -$@I/3( !(J&D3( 7K -:$=53( L"@# 4$56, 789 -$MD8/3( N"5.G( )$*+,""34&56"#
"#y`B5"q@*4?"3B2&;"#�8TM94?J"(6&*B4?"38@A"#789:;&2"�!�.

) (#�%&5"�;72"�!/.

(April 2011) .http://www.suncure.net)3(
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 !"#$%&'(% &)*$%+,"-$%:*,$% &.%'/$%0%1'(% +21.$ 34,"5,6% 7"8"49:;%' 345.

- 1-

���) -/ ("38d&:dp?"S&;&89+Z4"Q27>4?"X6<94?.
)/(

"�-<m94?"n<aJ"32<m4?
Shock and 

numbness

"x>%&9=O"{.",�**4?",2J"3@j&B4?"y?7_}J"f-7*@4"L8MN94?"<B%"QB8lT4?"6`BN4?"`C
"J."QBI?J"78�"72."�<+"&2"{h%"\<l4?"Q_"{J7BN-"x>_"^=8B2"S?79R4"Y`Cr"SH&+

:%"n<a"Q_"x>9l�74"x>:Rd}"S?7-7l94?",2"<-<B4?"{`2<D8_"L8MN94?"Q_"hT["Wl
"78�R94?"Q@a",-6y&I"78�"x>@Bi-"&*2"�-<m94?.

"78�R94?"Q@a"(6<D4?"n<a
Mental slowness

"Q94?"S&2`@B*4?"F&B895?"^=�*-"HJ"x>R4?"Q@a"6y&I"78�"f-7*4?"klm-"L8MN94?"<B%
T4?"\?`5"^4`+",*2"&>@lD9:-"wZ9[&%"�8*i4?"�*N-"q4rJ"3@j&B4?"y?7_."J."�4&B*4?"W8l

"?<;"QB8l|"6`B�"`CJ"38a&*9;H?J"38_&DV4?"x>O&-`9:2J"xC6&*a..

"t6&�d]J"K7*4?"f_6
Denial

"�2"^=a"�<c94?"{`e_7-J"Zo."ty`;J"6&�dv%"K7*4?"�2"{`@2&B9-"QU7*4?"fB%
�N%"f_74&%"{J7BN-"t7�&l2"L8MN94?"<B%J",-7[�?"Q_"hT["^dh%"y&D9aZ4"78lA"�

"LcR4?"�j&9d"Q_"hT["J."L8MN94? .."\&='."s9+"f_74&%"g&:+p?"?uC"7*9:-"<IJ
"XZB4?"\<%.

"W��e�4?Anger

"QlT4?"xI&T4?"`cd"^>;`2"We�4?",2"S&;`*%"QU7*4?"fB%"7BN-"L8MN94?"<B%
-"H"WU&�4?"LMN4?J"7lM4?"QD@O"<=a"&o`m["3@j&B4?"y?7_."fB%"J."�%"^2`4"&==�*

"K7*4?"Q4]"^;`2"We�4?"?uC"{."6&l9a?J"^4"Q4&c4?"Q:R=4?"�U`4?"x>RO",2"<%H
"$I`4?"6J7*%"YJ)85J"�&M�}?"Q4]"�84J.

 +GH %Q",#'&.%'/$% bPD OI"*9$ 34,"5,6% 7"8"49:;% 35%1I E. I# UX &.%'/$% bPD7"#%1[2;%'

345*,$% 0%1'(% fUH MJ%1.# +21.$% OI$.

 !"#$%&'()%*+,-./%0/1*.2%&)%0!$*$34%0!5*$564%7*8*!9.:4%;!$<9"%=.*"%>2%,?@A%;*B%C</

%;!$<9% *?2/4Abraham H.Maslow7*#!,D5/4%>#2%C#!C('/%&$!E,/4%,C-2/4%,"9(!%=!.
/4%4F#+%G,C#9%=!.%0!5*$564%7*8*!9.:4%H1I12% 1.%7!,8A%&9/4%=*."341>#2%;!#$<9

%&9J4% @K/*"%*2@%02</4%&/L%MCN*</4%>2%&2,+% @K%&)%0!5*$564%7*8*!9.:4:
)O(

%7*8*!9.:4
0!/*28/4

%7*8*!9.474F/4%;4,9.4

P./41%Q*295:4%7*8*!9.4

>*2341%>234%7*8*!9.4

%0!$*$34%0!81/1!$R/4%7*8*!9.:4
 )S%TU(/4%S%H18/4%V/F%&/L%*21%S%0!C$8/4%0.4,/4(

(1) 
H.Maslow, Abraham (1987), "A theory of Human Motivation and Personality", Third Ed, New York, 

Harper, page 15 .

 -!-"#$%&'(&)*#+','%-./*#012-3#+'%3-(4:



%P*"/4 134% -R/4&5*?/4:R5/4% 241(/4;4,134%&I,2/%0!5*$564%7*8*!9.:41%0!$.

- !-

C</%WX/C.M.Deasy with Thomas E.Lasswell0!5*$564%7*8*!9.:4 *#82"%0BYN%*Z/%&9/4
'/%&'X4C/4%;!2-9/41%[,*2(2/4%;!2-9/4\!.%0!9J4%U*<5/4%&)%74:

)"(

O -%7*B4C-/4%>!1@9%&/L%08*./4
] -*28/4%&/L%Q*295:4%0N
^ -/4\!.&-XK/4

_ -%0!N*298:4%05*@2/4
` -0!C1C./4
a - -419/4
b -7::C/4%>N%=."/4
c -%0!-XK/4%02Y$/41%>234

;!2#-9% *82%d29%*I!A%*+C851%&'X4C/4%;!2-9/4% *82/%0"$5/*"%02*N%0<"*$/4%7*8*!9.:41%\#!.%74
e!,29/4%74C.102*(/4%7*f4,R/41Z52% @%0!2+A%=!.%>2%g'9X!%&"$5%>\1"%>@/1&#'N%h,!?i#91%*

/4%;!2-9\!.%74.

%0"$5/*"%[1BA%,!?i9%;Z/% -419/41%0!C1C./4%>A%C85%>!.%&'()&I,2/4%g,j/02*(/4%7*f4,R/41 ,%*25!"
>#2%*Z!'2(9$2%>A%=!.%7*f4,R/4%V'9%;!2-9/%0"$5/*"%C1C.21%g!(I%*+,?A%7*B4C-/4%>!1@9%>A%C85

%>!1@9"%;Z/%k2$!%lI1"%4151@!%;/%>!F/4%&I,2/4%7*B4C-/4 ,,#?A%*#Z/%>1#@!%>A%>@22/4%>2%>@/1
"$5/*"7*f4,R/4%V'9"%>!'2*('/%0.

)](

M,?m#2/4%0!5*#$564%7*8*!9.:4% 2*@/*"%&Uj9%:%0<"*$/4%7*8*!9.:4%V'9%>A%:L,,#@F%C#<)Ruth 

Cammoch&#8Y(/4%\#@,2/4%;!2-9/%0!'"<9$2/4%7*"'U92/4%&)%,!j99%:%&9/4%n81o/%*ZI,N% YX
12N%*2+1%0!$R5/4%0!5*$564%7*8*!9.Y/%0"$5/*"%>!2*+%>!8*!9.4%V*5+%>A%*2:

)^(

O -Q*X,9$:41%Q1CZ/4%>*2I
] -%&I,2/4%,4,$A%&'N%D*R.'/%0!-1-X/4.

(1)
C.M.Deasy in collaboration with E.Lasswell, Thomas (1990), "Designing Places for People",  New York, 

Whitney Library of Design . 
) (#$%&'(#)*+,#-+./)"001(2#$!".

(3)
 Cammock, Ruth (1981), "Primary Health Care Buildings Briefing and Design Guide for Architects and 

their Clients", London, The Architectural Press, page 27 .

 -!-5%&'(&)*#+','%-./*#2%2.-6*137*#8914:#$;'<=*#$4'>=*#$:



%P*"/4 134% -R/4&5*?/4:R5/4% 241(/4;4,134%&I,2/%0!5*$564%7*8*!9.:41%0!$.

- 0-

%&/*9/*"1M,#K*"2%0#BYN%*2Z/%>3%0<"*$/4%0!5*2?/4%7*8*!9.:4%&/L%>!8*!9.:4%>!F+%0)*IL%;Z2/4%>2)
%&I,2/*" ,>@2!1.:4%hF+%;!$<9%&'2(9$2/%0"$5/*"%*Z9!2+3%*("9%7*8*!9\!.e!,#29/4%74C#.1%74

%02*(/4%7*f4,R/4%&'2(9$21,41\1%&I,2%>2%&/*9/*@%>!'2*N1:

UUX2)]-O(%&'2(9$2/%*Z9!2+3%*("9%0!5*$564%7*8*!9.:4%g!5-9\!.e!,29/4%74C.1%744,R/4102*(/4%7*f.
)O(

 -?-'42<3#@'A4=*#BCD#E1F-=*3#+//2=*#@D#G.:=*:

&#/L% :C9#$:4%1A%n#/1.%;/*(/4%&)%[,8!%*2%0),(2%&)%>*$564%0"f,%0!5*$564%7*8*!9.:4%;+A%>2
"%;+C29%&9/4%74,*K641%7::C/4%>N%=."9%*2E4C%d*5/4%>*)%V/F/%08!951%n<!,U>#2%;\Y#/4%,C#</*

G4,#.p/%e,#(9/4%;C#("1%C1Z82/4%>2%,CB% Bi"%V/F1%q!,U/*"%;+,"X91%;+CK,9%&9/4%7*21'(2/4
>*#@2/4%4F+%0(!"U%&'N% C!%*2%>N%=."/4%&)%AC"!%n5r)%n!'N%C!C8%1A%P!,f%>*@2%n/1XC%C5N%>*$56*)

) (#$%&'(#)*+,#-+./)"001(2#$!$.

 -!-5- #$%4H7*#1IA7*#+','%-./*:

 !"#"$%&'( )$*"+*,(
 )-.*%/0(123/40 56(7

8(3.9( :;- <=(3/

%,?@34%7*8*!9.:4
0!2+A

7*8*!9.:4% B34
0!2+A

0!C1C./4

%08*./41%0N*28/4%s/L%Q*295:4
 +34%>2%MC5*$2/4%s/L

&-XK/4%t4,R/4

%7::C/4%>N%=."/4
%>*@2/4%s'N%g,(9/41

0!-XK/4%02Y$/41%>234

%s'N%D*R.'/%0!-1-X/4
sI,2/4%,4,$A

7*B4C-/4%>!1@9

0!N*298:4%05*@2/4

Q*X,9$:41%Q1CZ/4

 *-9:4% E*$1

7*8*!9.:4
02*Z/4



%P*"/4 134% -R/4&5*?/4:R5/4% 241(/4;4,134%&I,2/%0!5*$564%7*8*!9.:41%0!$.

-34-

>*@2/4%0(!"U%>N%021'(2%n!U(9%0/:C%1A%M,*KL%[i"64% E*$1% YX%>27*#9):%>#2%0"#$*52/4%C*K,
7*2Y(9$:41% *"<9$:4%74,951*@% YX%>2%1%h,!f1.

)O(

!-#$%;<J=*#$4K(=*3#@47*:

[1C#("%P!-A%4Fr)%S%;:J4%>2%W'X9/41%e,2/4%>2%Q*RK/4%u4CK*5%&.-/4%\@,2/4%&/L%>*$564%P+F!
/F%,"9(!%FE5!.%S%\@,2/4% X4C%0!E*!\!)%1A%0!E*!2!@%,U*X2/%e,(9%1A[F#/4%&#$*$34%gCZ'/%u*2C+%V

&#I,2'/%02Y#$/41%>234%,!!*(2%q<.!%=!."%\@,2/4%;2-!%>A%P8!%=!.%S%\@,2/4%n'8A%>2%vK5A
%,U*X2/4%>2%052w%0R!D5%0E!"%&'N%0D)*.2/4%1+%&$*$34%gCZ/4%>r)%V/F/1.

)](

n5i"%g,(x!1 "29(9%CB%02@.2%,!"4C9%V/F%;\'9$!1%S*2%,UX%=1C.%l52/%0/1*.2%1+n#94F%>*$564%s'N%C
%n?1C.%0/*.%&)%n9Z8412%*I!A1%n"5891%,UX/4%C*("9$4%*Z5iK%>!9/*./4%*9'@1%M,1U92%*!81/15@9%&'N%1A

%n!'N%Q*I</41"

 Y#X%>2%S0!C,R/4%0!-1-X/4%q!<.9%s/L%[Cm!%[F/4%>234%1+%[C,R/4%y19$2/4%s'N%&$R5/4%>2341
*"%n9BYN%s'N%M,U!$/4%s'N%M,C</4%n@Y924/4% YX%>2%>!,XJ\!.;Z'X4C#9"%k2#$!%:%*2"%n"%U!.2/4

%&$R5/4%>*23*"%,1(K/4%s/L%0!*Z5/4%&)%[Cm!%*22%S%n(2.

%&$R5/4%>234%q<.9%&9/4%7*U4,9K:4:

 %0"*B,/4%1%M,U!$/4%7.9% X4C2/4%>1@9%>A%P8!.

 /4%0"$5%>1@9%>A\!./4%1A%H*!I/4%;CN1%Q419.:*"%e!,2/4%,(K!%=!."%02EY2%q!I.

  #!2@1%0!N15@%7*!I,3*"%0-*X/4%&I,2/4%,!$% !Z$9/%02\Y/4%0!,*2(2/4%,-*5(/4%,!)19%P'U9!
%q:\5:4%,U*X2%l52/.

 4zC8%;*+% 2*N%V/F%>3%;EY2%MQ*I64%y19$2%>1@!%>A%74F%>1@9%>A%P8!%S%>234%q!<.9/%MQ*IL
/4%7*51@2%{1I1%s'N% 2(9%MC!8\!..

 CC.2@%0!-1-X/4%M*N4,2%0!8,*X/4%7*.9R/4%08/*(2%&)%&2!2-9.
)^(

M,!?@%0!,*2(2/4%0E!"/4%&)%d*5/4%*Z/%e,(9!%CB%&9/4%,*UX341%#-!X'9%>@2!%&#)%*Z7*#E)%0#(",A
*(9%C5N%d*5/4%;D(2%*Z/%e,(9!%&9/41%u*N1!K%,?@34%,*UX34%;I9%0!$*$A0#E!"/4%l#2%&21#!/4%;Z'2

0!,*2(2/4:

L -%7*)*$2/4%,U*X20!/*X/4)9R2/40.1(:

)"(#5&'6#789:.
) (#;'<=>?@#A'B6C?#DEF=>#G:EH>?#*I9+>?) 4"4(#$" !"#$%&'()*+$%,&'-!.)/0+1$& !+!+#/$%&2!3-4+$%" !"#$%&' ()*&' !+,-$./&' 01234&' !

#'546&' +,4/7&'8 9:'54&'8 ;$<=>' 0?'@8+,A56&' 5BC +D?2.4E !+,! FGHI.
)J(;$4,K= L4M5&' NOP !12Q5&') R5SCGTUVW( F !IX.



 !"#$%&'(% &)*$%+,"-$%:*,$% &.%'/$%0%1'(% +21.$ 34,"5,6% 7"8"49:;%' 345.
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1<=> ?$@ ABC9 BD +9$%' ". &"./95% E. 34F#9.$% 'G 3H'19.$% 7"I"5.$% E. 1=">.$% JKL &-. M9,9
N1<99 ;G !<84I 0$O5$% 7:9 34$">$% 7"I"5.$% 1=">.$% JKL &"-.' E4P./95.$% ?PQ3<:'9*. E(

C4 R*>,.$% "SQ"*91%K 1'#/$% B,Q T",$% AN$K$ 38$"/. E'B# N194 ; EG !84"<.@ 341"./.E'<H4
$ U"#5",.O&"./95'G4V$ &')'$% E. T",$% W,..

! - X"-(% E. 389",$% 1=">.$% "$% Y1IZ4: ":

&<-. [B"<:$% "<SI%': !#5# N$K' ?,#.P$ E4P./95.$% ?PQ 1=> &-.9 +9$% 0"58(% E. B4B/$% N",L
\"#HEH$%' !9"H.$%' BQ"F.$%' 7",'*4P9$%"' 7"D1=$% ]%':' 7%19,'EG &<2*4 %K$ ^ B"_16% 7"9I;

1"<=>G E<. T"<,$% ?.:9 X4:# 38$"/. 'G 3##B. 14` 341\%B E"H1G 7%K a"4_(% NP9 ]%': E'H9
"S*4b,9 34P.Q &S59 N$KH' "S# 3#")6%.

c-0B")9$% 1=">.:

 E'H4 BD JB414 AK$% E"H.$% ?$@ VF41= EQ 0S,. &H X:# a",-G R/#$% "S2/# W. T",$% 0B")9E<.
N"<,L E'<H4 EG 1"#9Q;% +I W2'4 EG !84 +$"9$"#' 7"#")6% R/# !#59 X4:# E"H.# 1=>$%

 d.59 X4:# 34C1P$ ]"H &"8.["_.P$ [1')# E41#"/$% 'G 1..$% ?$@ BB8$% E4.B"F$"# 0%B=);% !,89
 +54\1$% 3H1:$% J"89; 321"/. .^ 34<54\1$% 3<H1:$% 7%1.. +I ="F,$% JKL 34.LG d299'&<-.

 E"41_ZH%1.$% +I +54\1$% 3H1:$%&<.Q ["<Q%1.' 3<481">$% 7%B"<4/$% 7"D1= +I 'G 3.>2$%
 ?PQ =\%':$"# 7%15"Hefg1<>(% 3S8$% E. 0B"F$% E"5,6% J"89"# E4.B"F$% 34C1 EH.4 ?9: 381B

 V$"./95% a",-G !"#$"# 0B=)4 OI.

B-E%Z9;% 0BQ E. 1=">.$%:

h',$% %KL &-. +9i4"<S4PQ +<_.$% B<,Q V,Z%'9 j>_$% BF*9 +9$% 3F$Z$% d=5(% E. 1=">.$% E.
E"<H %K@ ;@ 3<4B"/$% EH"<.(% +I 3/5%' [1')# "S$"./95% E. B:$% !84 3.Q",$% d=5(% JKL &-.'

7"<.".:$% +<I a"<5P.$% d=5(% &"./95% &-. "S429F9 E"H.$% 3/4#= 'G "S$"./95; [1'12 N",L
 V*4b,9 3$'S5$ 0%B>95% U".'.Q &2*4 U"24G 3$":$% JKL +I'7"95#'H=\%'<:$% B<4'Z9 1>k ?,/.# 'G

 EH".(% JKL &>%B 3H1:$% B,Q T",$% BQ"59 R1%'/#.+<I a"5P.$% B%'.$% &"./95% !,89 !84 ".H
 74,%18$% E4_>9 b:O, %K$ 0$O5$% ?PQ E%Z9;% BFI' lP:Z9$% 3$'S5$ 0$O5$% $O<5$% +I 0B>95.$%0

"LB4'Z9' 1=> E. 34".:P$ !5",. h"*91% ?PQ' 7"95#'H$"# l;Z<,;%&"./9<5% !<84 +$"<9$"#'
B:,. AG W. 7"95#'H$%"LBBQ &D ".S. 7"81B 3Q'.8. 'G 1.

)m(

) ( N4SC N4MY 0)P !?$*/&')UHHZ( !" !"#$%#&'()*+#,'-(./012#$34+52+#6-1!/32#7-3-389#7:+;<" +6C$E !+=N/.&' +,K[ !5,73E$C +&$=? !
0?2B/4&' F !! .



 !"#$%&'(% &)*$%+,"-$%:*,$% &.%'/$%0%1'(% +21.$ 34,"5,6% 7"8"49:;%' 345.
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'<L &./9<5.$% ]'<>$ 1B<). E'H9 +9$% 1)",/$% R/#$ 0.).$% &"./95; 3\=">$% 3P-.(% E.'
1(% E. 348"8Z$% 7"S8%'$% &"./95%141"<F9$% &O<> E. B8' X4: 7"95#'H E'B# ]F5$% +$@ R

$% +P./95. EG 348"8Z$% 7"S8%'$% 7%K h"*91;% 3FL"_$% +,"#.$% +PQ 7418G +9$%Z4:7"<4",#$% NP9#
$% &>%B 0S9H1: 1)9F9 &# 348"8Z$% 7"S8%'$% E. E'#19F4 ;Z4: 3S8%'$% EQ %B4/# =\%':$% 1%'8#'

 , 0.). AG EnI W#=$"#' &./95.$% +PQ "45*, "\#Q E'H9 3\4# 0.)4 EG B414 ;.

E"<5,o$ 3<:41. 14p$% 3\4#$% NP9 &-. M9,4 EG EH.4 34H'P5$%' 345*,$% 7%1"#9Q;% &-.# VPS8# V,G ;@
 VP>%B ]'">.$% 14-9 +9$%'.

)m(

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

8954 a'BS$% E. 7%19I ?$@ U".\%B E"5,6% c"9:4='p<2$% E<. V#"<)QG "S4I d414' JZ4H19 "S4I W.
1%1.95"# V4PQ 3/D%'$%^4P./9<5. EG X<4: 348O/$% ZH%1.$% +I 3:2%' a'BS$% 14I'9 34.LG 'B#9'"S

a'B<S$% 14I'<9 ?<PQ BQ"54' 1#HG a'BSP$ 0S98": EG +,/4 %KL' +#)Q B_' 19'9 3$": +I E','H4
 a">195;%'"#+9$% 7%1-C.$% R/# &"./95 %KL ?PQ BQ"59.

)q(

E.'B</# 348OQ [BQ"5. 1)",/H d\%'1$%' E%'$(%' +F45'.$%' E*$% 0%B>95"H 3.B>95.$% 7%1-C.$%
 +PQ !4=$% "L1-G' cO/$% 7;"8. R/# +I "S9a"*H 79#-G EG?21.$% 3$": E45:9.

m - cO/H E*$%:

, cO/H 348O/$% ZH%1.$%' 7"4*_95.$% +I E*$% 0%B>95% 7#-G E4.4F.$% ?21.$% W48_9 +I 14#H r"8
E<. 0S,4H.9' 0S.;k E. &4PF9$% ?PQ 0S9BQ"5. +$"9$"#' 051$"# 0S5*,G EQ 14#/9$% ?PQ 3P4'= 7%19*$
 7;":$% cOQ +I BQ"54 ".. 34',/.$% 0S:'1 WI1 +$"9$"#' 0S$': E. ["4:$% +I &4.8$% !,"8$% 34C1

 3,.Z.$%I cO/H 34.LG E*P$ E"H %K@'$"# 34,*$% &".Q(%' 7":'P$% 1"_9,% EnZ4:E<. U%'<8 +=/4 7%
$% NP9# 1%'Z$%' ?21.$% T'*, +I &.(% r'1 X#4' &C"*9$%Z4: 7%.

)s(

q - cO/H ?F45'.$%:

 7;": +I BQ"59$ ?F45'.$% 7.B>95%!"\9H;%="#:6%'?21.$% 3\BS9$' ^?<PQ 1-C9 "S,G BF9/4'
 t.$% 385,( 3F4./$% l=",.$%1'15$%' [B"/5$% 7"5"5:@ c"9,@ EQ 3$'\5.$% ^14-i<9 ?F4<5'.P$ N$KH

t.$"<# [B". 'L' E4I1'B,6% c"9,@ ZH%1. "L1'B# =_,9 +9$%' 1'15$% ZH%1. ?PQ "L14-i9# 0$u$ &9"D
3<\B"S$% ?F4<5'.$% EG ]'1</.$% E.' 0$(% &9D' E4H59 ?PQ [1BF$% "S$' 058P$ +/4#= 1B>. +L'

E. R*>9 j>("# E. &PF9 N$KH' !PF$% 7"#12 &B/.' 0B$% =p2 E. R*>9' E4$",41B(% g'95.

)G( !\A$] 0)4M L4DY)G^^I(F !^G.
)U( N4SC N4MY 0)P !?$*/&')UHHZ(!FIT.

(3) Malkin, Jain (1992), "Hospital Interior Architecture", New York, Van Nostrand Reinhold, page 19 .
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vB"<L '<8 14I'9$ +21.$% 7":%195% l=",.# 3\B"S$% ?F45'.$% &4p_9 &2*.$% E.' +#)/$% B_$%
' d41..

)m(

s - d\%'1$"# cO/$%:

U%14-i9 34#=$% B%'.$%' a%'B$% d\%'1# 3/#_.$% 34#=$% ZH%1.$% 3:\%1 1-C9 U"4#P5 ?21.$% 345*, ?PQ
 +I T*,9$%' !PF$% 7"#12 &B/. E. B4Z9 3#'`1. 14p$% d\%'1$% EG ]'1/.$% E.' 0SFPD E. B4Z9'

 EG 3)"> 7O2/$% +>19' !PF$% 7"#12 &B/.' 0B$% =p2 E. &PF9 3##:.$% d\%'1$% EG E4:
 341)#$%' 34/.5$% E. h15G &)9 0_$% 35":# t.$% ?$@ 3P51.$% &\"51$% ^I %K$ d\%'1$% 14I'9 En

 1'LZ' 7"9"#, E. 3##:.$%4 1%'Z$%' ?21.P$ a">195;%' a'BS$% E. '8 1#HG 1I'.
)q(

e - E%'$("# cO/$%:

 JB,Q T:$% ZH%1. +PQ 14-i9$% &O> E. E"5,o$ 34'2/$%' 345*,$% 3$":$% +PQ 1-C9 EG E%'$u$ EH.4
:(% E'P$% EG B8' BD V,G &#"8 7,54P4. BHC9 ".H'3=<_,G E. B4Z4' A'"5#.#-$% !)/$% 0"b, V#,4 1.

 &F/$% 7"8'. ,T*,<9$%' 0B$% =p2' !PF$% &.Q E. h154 %KHL' 7O2/P$ 1-HG 0B &514' ,"<.G
 B1*$% 3\BS9 +$@ ABC4' !)/$% 0"b, +PQ 1=454I l1Z(% E'P$% .

)s(

$% +PQ [BQ"5.P$ E"H.# 34.L(% E. 7%1-C.$% JKL &-. 14I'9 E"H %K@'E<. 0L(% EnI a">195;%' a'BS
 N$K 7",'*4P9$% 7%')G &-. V$"H_G &H# c"QZ6% E. 34".:$% 'L7"<,'I'1H4.$% 1#Q a%B,$% 'G 34$"/$%

 N$KH' ^ +21.$% 'G a"#=(% +PQ a%B,P$ &"#F95;% ]b'. E.c"QZ6%1'1<. E<Q M9<,4 BD AK$%
O>' 34'BG 'G [ZS8G 'G 7%B/. &.:9 7"4$'19# E4P."/$% VI.

)e(

3-()!4125-)!4'*-)!65!7#8&()!79#'*!%:)*&-!.;#';<)!0#1&2:

 !P=94 a"#=("# 3.\"D 14I'9ZH1.$"# E4P."/$%L(% 3,i.=$ 7",'*4P9P$ E\"#H 14I'9'3Q"<5 B'<8'' &
 7D'$% N%1B6 =\": ,348O/$% ZH%1.$% &HI0%B>9<5% X4: c1">$% E. V4PQ 05F$% 05% 3#"9H 7P./95%

$% "H41.G' +#1p$% 0$"/$% +I U%1"_9,% 1-HG 0"b,$% 'L &"H_(%' Z'.1.
)f(

=-!>1+*+2-)"!>18$?-)!>1@A5-):"

)G( 0)4M L4DY !\A$])G^^I( F !GGX.
(2) 

Malkin, Jain (1992), page 20
(3) 

Gappell, Millicent (1995), "Psychoneuro-immunology“ in” Innovations in Health care Design", edited by 

O.Marberry, Sara, Van Nostrand Reinhold, USA, page 116 .
)T( 0)4M L4DY !\A$])G^^I(F !^U.
)V( N4SC N4MY 0)P !?$*/&')UHHZ(F !IV.

=-B-3-B!>5#,-)!C#D#1&2():
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+<I K<>i4 EG 0.<).$% +PQ 0ZP4 V,nI +,#.$% J"89 E4P./95.$% E. 34$'\5.$"# 1'/_$% B'8' E".2$
' 345*,$% V9"8"49:%' &./95.$% N%1_@ J1"#9Q%N<P9 +<I 3)">' 04.)9$% 34P.Q &:%1. +I 34,"5,6%

 1'B ".S$ 34'S$% B4B:9' 3*P9>.$% E4P./95.$% 7"4Q',$ 3I1/.$% 3:2%'$% B'B:$% EG W.' ^ 7"Q'1_.$%
a"<,-G &./95.$% 7"8"49:% N%1B@ EQ E"4,p4 ; ".S,G ;@ ". +,#. J"89 34HP.$"# 1'/_$% B'8' +I 14#H

,9 E".2$ 04.)9$% 34P.QA'<F9 3H1"<_.$% JK<SI +<,#.$% J"89 E4P./95.$% E. 34$'\5.$"# 1'/_$% 34.

 +,#.$%' &./95.$% E4# 3=#%1$%.

EG !841%'Z$%' +21.P$ 3:2%' B'B: N",L E'H4"<S4I 3<H1:$% 3<41: 0S$ +9$% l=",.$% 0SI1/9
 ZH1.$"# &./$% 0D"=# 3)">$% l=",.$%' . <54 ;' E4I1=$% OH E4# &)*$% !84 X4:&"<)9;"# d.

 3.OQ O-. W2'9I N$K$ 3))>.$% l=",.$% +I ;@ 0S,4#"&'>B$% h',.. 1=> " Z8%':$% &"./95"# 'G
 E'H9 X4:# !4=_9$% B%'.' E%'$(% &"./95"# 'G Z8%':$% &"./95"# 0- !%'#(%' W4=%'F$% &-. 3P)"*$%

 0S#1"DG' +21.P$ &)%'*$% NP9 3:2%'.

 B,QT",$% 1'/_a".9,;"# NO9.;%'"<S,Q h"IB<$%' "S9.O5 +PQ b"*:$% E.2, l=",.$% R/# J"89
 +9$% l=",.$% B8, +$"9$"#' ^ !41>9$% 'G &".L6% &.%'Q B2T"<,$% 1/<_4 ; +9$% 'G NO. "S$ T4$

 B./9. 14p$% !41>9$%' &".L6%' 1'LB9P$ 321Q NO9.;%' B'B:$"# "SL"89 .3</4#= 0<S*# V<,nI %K$
$"# 1'/_$%B'B<:$% &>%B<9 EQ 389",$% 7"H"H9:;%' &H"_.$% E. &PF4 EG 0.).P$ EH.4 B'B:$%' 34HP.

 +PQ B'/9 +9$% 7"4#"84;% E. B4Z4 EG "24G 0.).P$ EH.4 N$KH R/#$% "S2/#' T",$% E4# 7"4HP.$%'
 VL"89 34HP.$"# 1'/_$% 34.,9 E. +,#.$%.

B--)E12&'5A-!>1:#FG-)!>1HA$-#I!J&KLM*!.8$?-)!75N:

$"# T"5:6% ]P9>4Z4: +)>_$%+<I 7"/.98.$% NP9 ]O9>; "/#9 N$K' 1>k W.98. +$@ W.98. E.
 +*I 34)')>$% NP9 B'B: EQ' 34)')>$% EQ 0S.'S*. +$"9$"#' 34I"F-$% "S9"4*P>' "LB4$"F9' "S9%B"Q

 R/# +I EG B8, E"4:(% R/# JKLO9<>;% %K<L &)4 BD 7"/.98.$%% a"<*9>% +<$@ ]T"<5:6
 34)')>$"# .P$ 38":$% 1Sb9'Z4: ",/. YD",9 'G ",Q !41` j>_ XB:9 ". %K@ 3$": +I +)>_$%

 r"491;% 0B/# ",1/_4 N$K EnI %B8 3#41D 3I"5. +PQ.
)m(

 -!7OP)!Q5!R+;#'5-)!.-/!>D#2-)*!>M#5D-)!.-/!"#5&;():

 R41.$% E'H4 X4: +,"5,6% c"49:;% %KS# 0".9L;% E. B#;c"<9:4' AB58' A',/. ]/2 3$": +I
*_$%' N5".9$% +PQ JBQ"59 +9$% 345*,$% [B,"5.P$ 7D' 1)DG +I a" .N<P9 +<#P4 EG 0.<).$% +PQ'

 7"8"49:;% NP9 +#P9 +9$% 7".4.)9$%' &'P:$% 1I'4' 7"8"49:;%.

)G( 0)4M L4DY !\A$])G^^I( F !^T !^X !^I.
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 7"Q'.8.$% ?PQ 7418G +9$% 7"5%1B$%+I EG 71SbG 3."/$% EH".(%wm % "<Q'.8.$% E.+<I 7
 EG' ^ E4)>_ E. E'H99 3."/$% EH".(%qm % E. E'H99 7"Q'.8.$% E.s EG' ^ j">_Gx % E.

 E. E'H99 7"Q'.8.$%f 1-HG 'G j">_G.E"<5,6% 3/4#= +PQ ]1/9$% +I B4*9 35%1B$% JKL &-.'
 ' B<Q"F.$% BBQ' 3."/$% 7"`%1*$% 04.)9 B,Q 1_C. ",$ +=/9 +$"9$"#' 7"Q'.8.$% E4'H9 +I"<S#4919

&<4PD BB<Q 7%K [B'B<:. l=",. +$@ 3.5F.' BB/$% [14p) 7"Q'.8.P$ 3S8'. E'H9 X4:# +`%1*$%

 +Q%14'+I,.$% E4# 7"-B":.$% !5",9 34/2'# E'H9 EG BQ"F.$% !49199R1<*9 +9$% BQ"F.$"I E41b
 <$ EH$' V-B:4 E. A14 EG B414 XB:9.$% E( &2*9 ; !,8 +$@ "#,8 T'P8$% T",$% +PQ"<S8' T4

 U"9#"- X"-(% E"H %K@ 3)">' N$K ["Q%1. 0.).$% +PQ !84 %K$ V8'$.
)m(

=-!>18*8$-)!.-/!>D#2-):

[i<8I V5*, B84 V,G 3F4F: 'L +8O/$% ZH1.$% 'G +*_95.$% V$'>B B,Q R41.$% VS8%'4 ". !/)G E@

 V.', 3I1` a"#1` j">_G 3H1"_.$ 1=2. ,/9' 1%1F95;% +$@ E"5,6% 38": "S,i# 34)')>$% ]1
 V4PQ [1=45$"# T"5:6%' BB:. E"H. +I ,"<.'.Q E"5,6% B,Q 345"5(% 345*,$% 7"8":$% E. +SI ,

 R41.$% 7"8"49:%' l'F: 0LG E. R41.$% 3.%1H 0%19:% B/4 ".H.

'1' 3.b,G 3#'/)$ %1b, V,nI 348O/$% ZH%1.$%' 7"4*_95.$% +I ".G; R41<.$% En<I +*_95.$% E49
&<>%B a"<#=(%' R41.9$% 3\4L 3H1:' R41.$% 3/#"9. [1'12$ %1b, E"H.$% +PQ [1=45$% W4=954

 3I1p$% . 04.)9 B,Q 0.).$% +PQ !84I %K$'Z4:!<4919 E'<H4 EG +<PQ j1:4 EG +21.$% 7%
4I W4=954 B'B:' 3F=,. B4B:9 R41.$% W4=954 X4:# 3I1p$% &>%B X"-(%E<. 1B<F# h"9.9<5;% "S

 34)')>$% , 1#HG 14I'9 &2*4 V,nI 34)')>$"# 0%1'(% cOQ ZH1.# 04F.$% R41.$% T"5:@ 0QB$'
34B"<)9D;% &<.%'/P$ 3849, N$K 1K/9 %K@' 348'Z$% ]1p$% 14I'9 N$K +P4 0- 34B1*$% ]1p$% E. BBQ

'.' 3*P9>.$% Y1*$% 1)",Q &O> E. 34)')>$% 14I'9 EH.4 V,nI$% +I "S/2Z4:14I'<9 094 X4:#

V# 3)">$% 34'S9$%' 34/4#=$% [a"26% E. [1B). 1415 &H$.
)q(

B-!>1M#5&D()!>;#@5-):

 1"Sb@ J"89 V94$'\5.# 34%1B +PQ A1"./.$% E'H4 Ei# 34Q".98;% 3,"H.$% l4F:9 !P=94 +P./95. 3,"H.
.4 [BQ &\"5' 0.).P$ 1I'99' +*_95.$% 'G +8O/$% ZH1.$%14I'<9 &<-. R1p$% %KS$ "S$"./95% V,H

+<21.$% 3:,8i# R41.$% lI%1.$ 3)"> ]1` ,7"<:9*$% 0%B>9<5%' ,7"#4=<_9$%' ,X"<-(%'

)G($= _E5C!9A FGHU.
)U( N4SC `)/[ !"E2KS&')UHHI( !"$(./012+#$%#&'()=2#7-8!2+#7>'? 32#7-1-1!/2+#@:*+" +6C$E !+=N/.&' +,K[ !5,73E$C +&$=? !

 !05a$b&' FIH.

=-B-3- !>15OS!7KP)!C#D#1&2():
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 "L14`' 34,*$% 7":'P$%' .\"5'$% NP9 &-. hZ'9' E4P./95.$% A'95.' 3,"H. W. 0aO94 ".# & , V,G ".H
 E. &\"5'$% NP9 &"./95% B,Q A1"./.$% +PQ !84 )G X"- , !4=_9 B%'.' , E%'$G'... t$% ( E'H4 EG

 =4:.$% =5'$% +I 1'B4 ".# +Q' +PQ g1>(% 348O/$% ZH%1.$%' 7"4*_95.$% E.T<*, +<I 3P."/$%
 A'95.$%.

EG 1HK<9 A1"<./.$% +PQ !84 34Q".98;% 3,"H.$% 1"Sb6 +,"5,6% c"49:;% W. &."/9$% B,Q +$"9$"#'

 7":9*$% ,4=_9$% B%'.' ! , X"-(%' ... "S,H$' 34K4*,9 B%'. =FI 754$ 341"./.$% 1)",/$% E. "L14`'
 &./95.P$ +Q".98;% A'95.$%' 34)>_$% 3,"H.$% EQ 14#/9P$ 7%'BG.

 -!C#K)+8-)!Q1*@&-!>D#2-):

 E4.4F.$% ?21.$% R/# N$KH E4P."/$% 'G a"#=(% "S# W.984 EG EH..$% E. 3)"> EH".G 14I'9 !P=94
E..'G a"<#=(% 0</=. 'G 1%'Z$% "4194I"HH 3H1:$"# 0S9;": d.597%B<:'# ?<21.$% 3:%19<5%

^R41.9$%0<S$ d.<54 "<. ="_, &': E'/.894 X4:# E4P./95.P$ !K8 EH".G 04.)9$% !P=94 BD'
 0S4PQ N_ O# TH/,4 ".# [1#>$%' AG1$% &B"#9' 0S,4# ".4I ]1"/9$% j1I [B"4Z#.

)m(

&"*=(% E. +21.$% E@ 3Q',9.$% 0S9"8"49:% X4: E. E4p$"#$% EQ E'*P9>4 )348'$'4<5*$% 3<4/4#=$%
 34#=$%' 345*,$%' ("<S,Q 1<#/9 +<9$%' 3<4#=$% 7".B>$% +$@ c"49:;% +I 0S/. E'H19_4 BD 0S,H$'

$% 3Q'.8.Z4: 3*P9>.$% 348O/$%' 34)4>_9$% 7%4"Q1$% EH".G &>%B 34:)$% 3 , +$@ 3I"26"#'N<$K
&<*=P$ 34<5"5(% 7"<8"49:;% E. B/4 'SI cO/$% a",-G J1%'8# V.G B'8'$ &*=$% c"49:% "24G N",L

 y$"#$% &4Z,$% EQ V4I ]P9>4' +8O/$% ZH1.$% &>%B.

 0%1'(% cOQ ZH1. &>%B &*=P$ 3*P9>.$% 7"#P=9.$%' 7"8"49:O$ R1/9$% ",4PQ ".%Z$ E"H %K$ 3DOQ'
$ A1"./.$% 04.)9$% 144"/.# 7"#P=9.$% JKLZ4:&"<*=u$ 34:<)$% 3<4"Q1$% 7% .0<5F,9'3<Q'.8.

 7"8"49:;%*=P$ +$@ ZH1.$% &>%B &:

 U;'G : 348'$'45*$% 7"8"49:;%
 U"4,"- : 345*,$% 7"8"49:;%
U"-$"-:c"49:% 0u$ &*=$%.

)q(

)G( 0)4M L4DY !\A$])G^^I( F !GHX.
)U( N4SC `)/[ !"E2KS&')UHHI(F !VZ !V^.

=-B-TEU@)%5!7$)+!7H4-#I!>8#$-)!C#V)%H-)!W158&!.AM!#O%1GX&*!7H4-)!C#D#1&2)!>')%+

!W)%*P)!0LM:
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==>.)q-q(0%1'(% cOQ ZH1. &>%B &*=P$ 3Q',9.$% 7"8"49:;%.
)m(

$% E. 3Q'.8. 14I'9 !P=94Z4: 7"8"49:;% 34#P9$ 3-B:95.$% 341"./.$% 34.4.)9$% 1)",/$%' 7%
Q' &*=$% T"5:@ +PQ 1-(% 1#HG V$ X4: R41.9$% 7%B:' &>%B &*=P$ 3Q',9.$% 3:%1$"# V9P\"

 a"*_P$ &-".9P$ &*=$% 3#"895% +I 1-C4 +$"9$"#' 3.4.:$%' E".(%'.$% NP9 EQ 14#/9$% EH.4'Z4: 7%
 +$"9$% &'B8$% &O> E. Z"84n# 34.4.)9$% 1)",/$%':

)G( F !9A$= _E5CXH.

 !"#$%&'( )*+*,%-.(
 /0" 12(3& 45(6 4789'

:(3#;(

 7"8"49:;%
348'$'45*$%

7"8"49:;%
$%345*,

0(% B'8' +$@ c"49:;%

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

/*012+#&'(#$34#&'(-.*+

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

./0/12-3&'(1%)4&)'5/6+%&
'5)7%&)'8&!9%&) ..':%&(

'(1$1$;2%&'(0/-%& /
'(1<1!$2%&

86,%&)'("!-,%'(0/-%&

=/$4&)'=$4&'>%?'(0/-%&

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

)./,0&'(123&'()&*( +,-&'

()&*( +,-&'().2(4,5627'
89:&'

( +,-&' 5!5-&,;(<,=>?'

&'( @!A&'().2(BCD!=.&( +,-
 D!-5&'BE3F5&,;(<,=>?'G

)&*( +,-&''(H2,96&
)2,56+7'
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 !"#$#!%&$'()*"*!+,-' .#/+0$'()*"*!+,-'( !123(4.( %56/0$'(78*060$'(9:*;<1$'(=>?63()*12@+:
>7'( !&GK'(L,+,!6)(M,0D&'

N'CO&'G(M#:&'G ..(P&'(
 ( 2,QC.&(RCS(C!T#U.

 (C!T#UV!>(MW&( O!0XG( X,Y*(L'.

Z0.&'G( [C-.&( +,-&'
 (Z0.&(RCS(C!T#U "play rooms".

 (C!T#UV!>(\#695&'(Z0.&(L' "Outdoor play area".

 ()QC5&'(RCS(H]'4(Z0.&(L,X,](C!T#U.

( !5!5$6&'( +,-&' /
'( !^_C56&(`CT(H!.F6&

G30&'(a,F6b'c

 &(RCS(C!T#U(aV0..

 ( _4C9&'(RCd&'(eX(432(CA[f(C!T#U.

 (,g.9h(iX(MK'( X,Y?(e[,Xf(C!T#U.

 !%&/$'()*"*!+,-' .#/+0$'()*"*!+,-'( !123(4.( %56/0$'(78*060$'(9:*;<1$'(=>?63()*12@+:

j,XK'G(eXK'()&*( +,-&'

 ;(N'#;K'()T(1k-6&'(lE'#D&'(L7,>()T(m'E#T(,g-6T(ek5_(n!-.

 (a,9hK'(aG,:6X(e2(B3!0;( 09UCX(o;,F5;(N'#;K'(3_GVU.

 ( !b#_V9!.6&'(BVg+K'(M'3%6p'G(V[C5&'(4'GE().2(RC06&'()T(32,=U()6&'(BVg+K'(M'3%6p'
( F.d5&'.

 ( !2,:"(Gf( !0!Ah(Bq,Q*(q'#p('3!+(1&r=&'(Bq,Q*(Zs_.

 f(eX(1&r=&'(#.](Ct06&'()&*(u4vU(jf(ek5X(H!Y'C2(u.

 (jf(Zs_(1.=&'()Ab,+().2('3!+( 6AtXG( _#Y(1&r=&'(j,A^Y(j#kU.

 ( ",]( DObw;( !:05&'(xh,:5&'()T(eXf(M,yb(L'z(L,;'#;(Z![CU(Zs_.

 (a,9Yf({!AtU(Zs_ )(a,9hW&( XG,FX ((|T'#:&'(i!5+().2.

 ( >,=5&',AX(},AO&'(H9pf(iFU()6&'( !QEK'(eX(H9D.&(ek5_(q)~(uf(eX(,�#.](Zs_(BC~
(�!.2(x.=6_(jf.

 (uCs&'(q,:�f(,g;(M'3D"7'(eX(a,9hK'(i:5&(|T'#:&'({-U( 09UC5&'(L,U,A:&'( 2'E�.

 (eX(432(L'z(|T'#:&'(j#kU(jf(H^95&'(eX(H;(uV[C5&'(H9F&'(L'z(|T'#:&'(a,506p'(Z:sU
(�6!At6&(o;,FX(,g&G( ^_C2(C!d&'(�&3&'.

( +,-&')./,0&'(123&'()&*
 (C!T#UV!>( ./,0.&( O!0X(L'.

 (<#.s.&( .$9:XG( -_CX(32,FX(C!T#U.

 !"#$%&'()&*( +,-&'
 ( _4CT(RCS(C!T#U.

 (C!T#UV!>(Gf(i!h'#F&'(ar](eX(C;,:0&'G( !+GV&'(RCd&'(H]'4(o_CX(Hk;(`,]
(BE'Cs&'(C/,6=&'.

(<,=>?'()&*( +,-&'
 5!5-&,;

 (B,2'CXpf(L,2,9UE'(aV:5&'(�Fp(�,9UE'(NE,FU(n!-;()QC5&'(RCS(�F.

 (,g5s>(eX(CA[f(�,�f(iDY(M'3%6p'(H^9_(BC!Ak&'(L,2,9UE7'G( 0p'#&'(L,>,=5&'()T
()0!AD&'.

().2(4,5627'()&*( +,-&'
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"'# HI$J$6K'"?LM6B1N<<6>1819*:$%;C3%.0@1/G$%01'+$%C3.B9$%!2A?6;"9'!B1<N<6>:OJP

C3%.Q%0/E"+:9R9S"B"A"2'Q%<&?I/:0F1#$%H"98%3<"2'Q%.(T:1819*:$"#&?)><1AH )U9@?
89*9$%<6>1"V@?"'"WXY76"93'E39:@1D/E0@1#G$% <1'%6XI6/26<"2'Q%K:"B"A6HYZ?<EO.">?N
K:L"1760E3#9$% .

)[(

 &/7%3$% 819*:$% 864+9 \/:7168%.6]% ^YE M>%.9$#9$% _%6'N &X"# &? K'E &'" ̀ .U7]%SY1+$"U>
 &/7%3$% 819*:$"? H "P.1a6 .6*b$%68%.6]% ^YE M>%.9$9@? H c.6.Z6 &2"2N =&d."U1:7% 01/

64'$% 3%696 <%6$]% S"1Z.e$0AU* &U/E .U1#> .1(T: "4$ C="ZQ%6 f.+$%6 \b2]%6 GF%6A$%6
%33A96 .11"@9$ W"b?6 33A: &4? %J$ H g$"@9$% &#G$% h1.+$%6 &Z.9$%&U? J7T: 016X 019/E !"#2N6 S

$% &937:29 &/E 3%69$% OJ4$ &B6$612+$%6 &B6$6>12$% .1(T:$% c39 ."#:EL%M>.9 "P."#:E"# S21$6 H

 09"@$% <1# 3F"2$% 864+9$% 6P "9> Gb? 01/19>: 6N 01/19B: 01A"'.)i(

 &2"2N .63 89*9/$ K'N 3>T: j1.9/$ 01'"2'Q% S"B"1:AL% 02%.3 )Y7 <9 S"B"1:AL% I/: 01#/: &?
 K919*: )Y7 <9/$M1A0121F.$% 01BY@$% 0Gd'e$ C3E"29$% 01/19>:$% S%.11"U@9$% 0U2%.3 &/1 "91?6

$% OJ4# 0*"7$% 01919*:$%M1A S%.

  A: \3U4# 01'b:$% )6/A$%6 _%3#Q% <1# "9 R9B: 01'# D/E 86b1 KB6]% 33@:9 5*7: 6PhU1b
$ 0F1#M1A &/7%3&/a"Ud$ 0?"b($%6 C"1A$% _6' <12A: &$; \34:6 01+1k6 )6/A$% OJP <6>: H

$% %JPM1A 0#%JB6 01$"9B )6/A$% OJP <6>: "9> H.)l(

 S"1UZ.]% %JUP )9Ud16 34B )XT# \F"k6 013T:$ <">9$% 0F14: 6P\bU2]%6 GF%6UA$%6
 S%M14B:$%6 , K'T# \.E "9> )$% 0B$"@9 <?M1A0?">6 0A"29$% 6N)m:U2: 0Ub1.G# "UP3"@#N

)7%3 )9@$% D/E 3E"21 &$"9B 6A' D/E 819*:$% .*"'E R19BD'#9$%. ()n(

)"(#$%&'()*+,-.#/0'1#2(34)5!!6(#$" !"#$%#&'()*+%#&,-.&/%0"$27*+8+$#$%*'9:#;7<'=#>" .
)5(#$?(@?(@#?<'A#?3B<#CD0E)5!"!(#$",#123%#&4-(56+7)%#&8&91:%#&;!<=& >&-(?@%@AB+%#C&DE(F%#&D(%$?GH"$2(FG='<#;*'0H$#;(-I

;0?JK*+$L2M'N*+#;7<'=$> O.
)O(#$PQ:C'GAR#$:'7<S9T8+T2*+#?)@R)5!!U(#$"IJ&KL.M%& %-)N%#C& 5(O@%#&$PF%#Q-P)%#& !"#$%#&'()*+%#& >&9#@%1"$#;7<'=#;-V<

;(0?JK*+#CW-7-*#XY<:$ZR2Y7*+R#[Q+2*+#?-V3*+$%4'\*+#:?7*+$#>O  .
) (#$]:+:2*+^3A2*+#?)@)#P_G`a"bUU($" !"#$%#&'()*+%#&R@S&R-:="$#:?@#c'J)*+#/*'@#;-V<bd.

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

 -!-*+,-.'/01$(#$%+2'34#$.
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 8"2B]% <1# 0@:99 S"XYE0E6':9$%6 W"1.U*# &UZ.9 6 !:.9 M1A R'*$ 6 0?.m$% &? C36B69$%

W"1+G"E)>d$% &? oZ:: 81P"+9$% OJP6)l-[(2]% OJP \*6 <T# 0kAY9 R9S"12"<1'%6X .#:@1 L
&:%J$% 819*:$% .16G:$ C3E"29/$ 013"d.; G6G7 <>$ 6 C33A9.
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l - ="Z+$% 363A )(9:6 012N.$% S"16:29$%.

n -1a S"'6>9 &P6 ="Z+$% ,"(N %3"9B 8N ":"#' S'"> =%62 01.d# ..

p - ="Z+$% )7%3 G"d'$% .*'E.

 3.B9 ="Z+$% o#*] OL6$6 q9"7$% .*'@$% &? W"12"2N W%.63 <"2'Q% !@/16M1A<U9 6"7

 <9 C3"+:2L% .*'E K+*6# <"2'Q"# "49$"@9 )># G#:.: 0@#.]% .*"'@$% <r? %J$ C"1A$% 8$"@9
 ="Z+$% S"96b9.)i(

)"(#XQ'0#[=2<.
)5(#,-.#/0'1#2(34#$%&'()*+)5!!6(#$>  e O.
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 GG79)l-[ ( &/7%3$% 819*:$% .*"'E.)i(

$% <;M1A2"2A;6 H &F.9 .1a M1A 6P "'# G1A9$% c."9@9$% h/m1 "93'E c6b16 hbA:1 K# "'.6@d6 "'
$% I$J 363A S'"> %J; \@Z16 H 01b?]%6 012N.$% .*"'@$%6 \b2]%6 GF%6A$% 0G2%6#M1A 6N 0A6:+9

C3U13E 3%6U9 <U9 "4$ 0'6>9 0+/:79 S"+*%696 )">dN "4$ 363A$% 01F.9 .*"'@$% OJP H 0A6:+9 K#d
 )Y7 <9 .*"'@$% OJP I.3' <A'6 H 0E6':96OJUP <N "U9> H .*#$% 02"A 0*"7 0+/:79$% "'2%6A
$% )>d 313A:# 8:4: &:$% &P 01."9@9$% .*"'@$%M1A&U:$% oGU2]% )>Ud )Y7 <9 K919*: 3%.9$%

&B."U7$% G1A9$% )>d6 H I1#"#d6 !%6#N <9 S"A:+$% )>d6 H \b2N6 GF%6A6 S"1Z.N <9 O33A:

 &F"'#$% M1A/$.)l(

 " 3>s16 )Rogers. Ulrich (<"U2 &U? S3Ub@'% &U:$% 01A*$% 01"E./$ 819*:/$ 0($"($% C63'$% &?
 8"E 6>212'%.?[ttu$% 6N <">9/$ v12$% 819*:$% <N &/E 019/E 0$3N 3B6: K'NM1A <12A: 3Z )9@1

 01+1k6$% 016Z@$% S%.ds9$% &/E W"1#/2 W%.1(T: K$ <6>1 <N <>91 SL"A$% j@# &?6 H j1.9$% 0A*
 3.+$% 0A*$".)n(

(1)
 Yee, Roger (2008), "Healthcare Spaces 4", New York, Visual Reference Publications, INC, page 94 .

) (#,-.#/0'1#2(34#$%&'()*+)5!!6(#>#$  e O.
)O(#%-@#$SfaH)"bbd(#$"TU-)P)%#&V#$.W#&D(XYX"#;(Q27*+#2g<#;9HWK3=#$S-G4WI2F4E#h'BQa#iI2<#$.
) (+#?3B<#]iJI#$%=W-B*)5!!j(#$" 56+7)%#& >&R-5ZM%&D(L*%#&D[-J1!%&D()()*+%#&\]^#"#;7<'=#$;0?JK*+#;(-I#$2(FG='<#;*'0H#$

L2M'N*+$#>UO.

 -!-<(7-#$%=2>?4#$,%+2'34#$0#%/;@2A%&201$(#$%:$.

 !"#$%#&'()*+%#&1Q-AJ

 ="Z+$% )7%3 G"d'$% .*'E.

 ="Z+$% ,"(N.

012N.$% S"16:29$%363UA )U(9:6
 ="Z+$%.

)U(916 c6U/@$% &b?]% c6:29$%
 \b2$%.

)U(916 &/+U2$% &b?]% c6:29$%
 ="Z+$% 01Z.N.

#;(-.+?*+#k+c'lm*+#%f#/Mn+#2gJ7*+#WM#%4'G4o+#p'YJ*+.

#qrs)O-5 (%mYFG3Q#t923F*+#;_B<North Shore 

University Hospital – New York ) (
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 89*9$% hbA1 &>$6M1A o1.9C3UE ."U#:EL% &U? J7]% K1/E 8%.6]% ^YE M>.9 )7%3 j1.9/$
$% 819*: 3'E 09"P6 0121F. )9%6EM1A "49PN j1.9$"# 0*"7$% S%:

[ -/$ 0123'4$% 5%67$%M1A !2'$%6 3"@#]% ,1A <9.

i - &b?]% Gb29$% &? R1M6:$%6 )1>d:$%.

l - j1.9/$ &*7d$% q"1b9$%.

n -$% 0+/:79$% S"B$"@9$% &? _6':.

$% <;M1A "'# G1A9$% 6PhU/m1 "93U'E hUbA:1 KU# "'.6@d6 "'2"2A; <>$6 H &F.9 .1a !$"2 M1A
b2]%6 GF%6A$% 0G2%6# 01b?]%6 012N.$% .*"'@$%6 \`.7]%6N 0U1F"'# .U*"'@$% I/: S'">N =%62 H

 01@1#G .$% .*"'@$% OJPC3U13E 3%6U9 <9 "4$ 0'6>9 oG2N6 "4# 0*"7 S"+*%696 )">dN "4$ 01F.9
 0+/:79$% "'2%6A )Y7 <9 .*"'@$% OJP I.3' <A'6 H 0E6':96.

$% )>d# 8:4: C."9@$%6M1AGF%6UA6 S"1UZ.N <U9 O33A: &:$% oG2]% )>d )Y7 <9 89*1 cJ$%
 )>d6 H I1#"#d6 !%6#N <9 S"A:+$% )>d6 \b2N61A9$%G$% &F"'#$% M1A/$ &B."7.)[(

9 -#$%(6BC9@2A.

 &? O3B%6: )Y7 <9 0A%.$%6 0+$]"# j1.9$% .@d1M1A&U? "9N H 01'"2'Q% q11"b9/$ 0#."b:9 3"@#N 6J
$% 3"@#N &? 0m$"#9$% 0$"AM1Ah/b$"U# j1.9$% .6@d &? !#2:1 3X I$J <r? <"*b'$% 6N C3"1M$"# =%62

 0A%.$% 83E6.)i(

S'21/19 3>s: )#"B)Millicent Gappel ($% <N &/EM1A H "'1? 8>A:16 .(s1 K1? 3B%6:'6 KFd'' cJ$%
$% %JP "4# !:.' &:$% 0b1.G$"?M1A <9 C.1#> 0B.3# G#A: 6N 3E"2: <N <>91 0+/:79$% O.*"'E h2''6

 01A*$% 01"E.$% g9"'.# S%.1(T: .<T# .6@d$%6 01*6*7$% <9 _6' .1?6: &$; ^":A1 3.+$% <;KU13$
$%M1A K# 5"7$%.)l(

) (!"#$%&'!()*!(+&,!-./01&'!()*)2333(-" !"#$%&'()*%+&,-./$%+0112/3%+& 45$6%&71*8%+&7("95%+"!-45($6&'!4+78!-9'.:;8/!4&05.!-!4#<0=
->?@01&'A2B .

)2(CD05!E=?<A!-2BF.
(3)

 Gappell, Millicent (1995), "Psychoneuro-immunology“ in” Innovations in Health care Design", edited by 

O.Marberry, Sara, Van Nostrand Reinhold, USA, page 119 .

 -!-"-#$%&'()*+$,%-,./$,01'2%3(*$,.%)4567,%8'2%9:.



 !"#$%&'"($% )*+$%%,$"($:-%.+/$ 0123'4$% 5%67$%6 &/7%3$% 819*:$%.

-BB-

;<=:$,%>=?

 &; .1.2/$ 5*79$% <"=9/$ "1'3$% 3">#?%@ABB×CACD.:9.

 <E )F: G 01$"7 0H"29 I.: J"E%.9 K9@ABB!L'%6M 3L'E .:9
 0:#"( NO%6E <63# .1.2$% 01"4'6.

 0H.P$% &H .1.2 <9 .(=Q 36M6 0$"R &H:

 <E )F: G 0H"29 I.::@ACB4' 3'E .:90H"L29$% S .1.2 )= 01"
<LE )F: G J.2T$ U*:'9$% .6"R9 <1#CAVB S .L:96!LM1

 W1.9 )=$ 01*6*7$% .1H6:$ J.2?% <1# 0=.R:9 .O":2 8%37:2%
 6Q 8"9R$% )7396 0H.P$% )739 &$X6 <9 &Y.9$% 0=.R 0Z"EX <63

 0H.P$% J[H"'6 \"19$% J.63.

"L=9 &LH ]31Q )12^ W6R "4# <6=1 U.P$% K19M!L2"'9 <
 !1#_$%6 W1.9$% 8%37:2G `"Y.99$%6.)@(

)=a)b -V ( .11">9$%6 &Y.9$% U.^ &/E 0(13R$% `%.6_:$%
 )(9?% &+1c6$% )R$% &$X )6*6/$ 091/2$% 01919*:$%.)C(

)=a)b -b ( 013.H W1.9 0H.P$ d[69'.)b(

)=a)b -D ( 819*: eY61 ].:96f1Q .6c'9
 W1.9$% 0H.^.)V(

63M))b-@(/$ 01919*:$% `"#/_:9$%f1R W1.9:$% `%3R6$ 0121O.$% `%.

(1) 
HCAMC in association with University of New South Wales (November 2006), " Australasian Health 

Facility Guidelines", Australia and New Zealand, Australasian HFG, page 345 .
(2) 

Academy Journal (30 September 2008), A patient Room Prototype, Bridging Design and Research .
(3) 

M.Piotrowski, Chiristine and A. Rogers, Elizabeth (2007), "Designing Commercial Interior", 2ed, Canada, 

John Wiley and Sons, Inc, page 268.
(4) 

Department of Veterans Affairs Design (2008), "Interior Design Manual for New Construction and 

31.age p,www.wbdg.org", Renovations of Hospitals and Clinics
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@15$,%>=?

&L/E )9:a: 0;3. )g7 <9 <6=1 )f>$% U.^ &$X )673$%
 <63 \"19 .6#'* `%[ ]31Q )12^ W6R )(9 `"937$% W>#
.L7h6 0L+1c'$% `%63T$ <"=9 &$X 0H"Yi"# S 31$% 8%37:2%

 0+1c'$% .1^ `%63T$.

a: <Q !M1j"1F/$ f"4M &/E 0H.^ )= )9:&LH 8=R:L$%6
 0H.P$% )7%3 k%64$% 0=.R6 _PY.

]Q 6Q 0LH.P$% <9 kfM &H 01M"Mf K1_%6Z 8%37:2% )Y+1
J.9:L29$% 0L#Z%.9$% <L9 `"Y.99$% <=9::$ ].7Q 0/126

 &Y.9/$.

 01:%[ <6=: <Q !M1 01M."7$% U.P$% !%6#Q K19MN/P$%.)@(

)=a)b -l (96f1Q .6c'9 0H.^ 819*: eY61 ].:
 )f>$%.)C(

A1B=:$,%&'4*5$,%A)2..

 01"'>$% `%3R6 &H _O%6R$%6 J.2?% <1# 0H"29$% )F: GQ !M1
)LF'$ 5L*79$% !'"M$% &/E6 .1.2$% 01"4' 3'E Jf=.9$%

 <E W1.9$%@ADB 6 .:9@ACB 8:1 G ][$% !'"M$% 3'E .:9
 m'9 W1.9$% )F' ,.2?% <1# 0H"29$% )F: G6<LE JCAVB

 .:9.

)1L2^ W6LR6 .1.L2 )=$ k%3'$% 09c'n# 36f: 0H.^ )=
 ]31?% , ,g( )=$ ]31?% )12P$ 3R%6 W6R# .#'>$% 36f16

 "1631 )9>1 G J.2Q.

)%6L_ &LY.9$% 01o. <9 W1.9:$% 0O1; <=9:: <Q !M1
 `Z6$% , N1._ <E J.a"#9 .1^ 6Q J.a"#9 01o. `'"= k%62

01'61f+1/:$% .O%63$% 0F/P9$%.)b(

)=a)b -p ( 0H.^ 819*: eY61 ].:96f1Q .6c'9
 Jf=.9$% 01"'>$%.)V(

 K#":)63M)b -@(/$ 01919*:$% `"#/_:9$%f1R W1.9:$% `%3R6$ 0121O.$% `%.

) (H0$)&',!I0J5K'!L:M)&!N<:1&'!O8?%&')233P(!-"71*8%+&:;<3$%+=&:"1/<>2$6%&71$1$8>%+&51("?$%+"!>.'Q,!-R,S'!HOT&'!-4+U06$&'!>/:V%&'!-
!A!-4+D?#&'!?W<!4X.:6%=!-4+Y'?%#&'!4+%$;&',!CZ'?%&',!I0J5K'G.

(2)
 Department of Veterans Affairs Design (2008), page 31.

(3) 
HCAMC in association with UNSW (2006), page 360, 361 .

(4) Department of Veterans Affairs Design (2008), page 30.
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%&'C'6$,%&'4:2$,%>=?.

 3.6 "9 0H"= "41/E N#_'16)f>$% U.^ <na# `"_%.:a% <9#M69 <6=1 k%64$% _PY <Q %3E "91H .:g+$% )"9>:2%6 q"
 J.6=[9$%.

 &/1 "9 &/E )9:a:6 r63>$% )"F:'% <9 01"9R$% `"#/_:9 K19M &H6: <Q !M1 U.P/$ 09fg$% `"937$%6:

G ]3L1Q )12^ W6R I$[=6 S 0+1c'$% .1^ `%63T$ <"=96 0+1c'$% `%63T$ <"=96 09F>9 j#g9 ]6R: 0H.^ )=
#9 KF1 <Q !M1 I$[ )= S q"1631 )9>1 0H.P$% &$X 013o9$% 0;3.$"# 6Q 0H.P$% )739 3'E J.a".)@(

%D'=:E$,%&F2:.

 &Y.9/$ 01#"M1X J.6* W1.9:$% 0_R9 j=>: <Q &E%.1
 0'1'n9_$%6 <"9?"# 8;.>a:.

W1.9:$% 0_R9# ";.1H6: 8f/1 01$":$% `%f14M:$%:

`"Y.99$% k"E3:2% 8"c'$ 0R6$0LR6$6 _O"LR 0E"2 S

`"91/>:/$ S<6+1/:01/7%3$% `G"*:g$ 8"c'6 0#":=/$ <"=9 S

`gM2$% c+R$6m#"a "96 ]31?% )12^ W6R S.

s"7'$% s.f J3R66 Jf=.9$% 01"'>$% `%3R6 tH <Q !M1
 &/E W1.9:$% 0_R9 ]6:R:f1R Jf4M?% `"a"a$ U"=

u"L>'i% Jf4MQ6 &Y.9$% 0cRg9$ 0**79$% 01#_$%
?% 8gHQ 5RH `"R6$6 0163T$ <f7960>a.)C(

)=a)b -v(
49f/1 "96 W1.9:$% 0_R9"! `%f14M: <9

Torrance Memorial Medical Center, Torrance, 

California .
)b(

 K#":)63M)b -@(/$ 01919*:$% `"#/_:9$%f1R W1.9:$% `%3R6$ 0121O.$% `%.

) (!H0$)&',!I0J5K'!L:M)&!N<:1&'!O8?%&')233P(!A!-F.
(2) 

HCAMC in association with UNSW (2006), page 348 .
(3) Yee, Roger (2008), page 60,61.
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3-$,%3(*1'2.

$% !2'f1R$% &H .(o9 8"; .*'E 3>1f1R# 0Zg>$"H S ]? 0(g($% 3">#?% <1f1R !2' 33R: &:$% &;
$%f1R$% !2' e#*: 0(g($% 3">#?% \[; <1# 0Zg>$% `"#( 0$"R &H6 Sf1R$% %[; .#= k%62 0:#"(f1R 6Q

 .P* .IL$[ !2' .1P:: <1.7w% <13>#$% .1P:6 3># `"#( 6Q ,$"($% .1P:6 <13># `"#( 0$"R &H <=$6
$%f1R.

'1a j12'%.H )6F1 x)Francis Ching (j"L1F9$%6 !L2'$"= J."9>$% &H 012"1F$% 3">#T$ "'=%.3X <Q
"'3L>#: &:$% 0H"29$%6 01o.$% .6c'9 m(3R1 ][$% .1(n:$% )g7 <9 U1.R: m$ ,3R1 q"#$"PH S N1Z3 .1^

 )"=aQ <9 \%.1 "9 \"M: 3.+/$ 01H"F($% 01+/7$% <9 0>#"'$% `"+1.R:$"# .(n:1 I$[= S m'E .$[$ <9 e#*1 I
 0F1Z3 0F1._# m=.316 \%.1 U62 "9$ 3.H )=$ &/>+$% I%.3i"# o#':$%6 8=R:$% %3M !>*$%.)@(

$% !2'$% W># 3M6:f1R0LR1.9 .L1^ !L2' q"Y1Q I"';6 S "41H %63M%6: "9 %[X 3%.HT$ 0R1.9$% 01

/$f1R$"H Sf1Rq%.1P* m+F2 s"+:.% <"= "9 %[X W.>$%6 )6_$% &H .1#=$% K2:9$%e#L*1 fL1R.L1^
 0R%.$% 83># m/7%3 3.+$% .>a1 &$":$"#6 S !2"':9.)6_$"L# 0L*"7$% 3"L>#?% `L#."F: "9 %[X q"Y1Q

$% e#*1 s"+:.G% 3%3f%6 W.>$%6f1R 0R%.$% 83># q"Y1Q m/7%3 3.+$% .>a1 &$":$"#6 !2"':9 .1^.)C(

# 86F1 &:$% `%6_7$% &$6Q <X )= KZ69 313R: 6; 89*9$% "4f1R `"Zg>$% 81c':6 S &FH?% _F29$% &H
$% <1#f1R1 W1.9$"H S "4'9 &919*:$% W.P$% 837: ,1R# `% )7%3 <6=1 <Q &$X d":R fL1R)4L2

 S 0919R$% \362:6 m$f'9 <9 !1.Z ]Q S 84+$%)6F1 )Francis Ching(0L/:=$% !":= &H ,$% fL1R
8"c'$%6 <Q"<"2'i%LM9 &LH "L;%.1 )"=aQ <9 m$6R "91H 01.%.9:2G%6 8"c:'G% <E "9O%3 ,R#1 )"
m:1o.. ")b(

$% <yH I$[$f1R$% <9 0#1.Z <6=: <Q6 z6Y6$"# 82:: <Q !M1 `%f1R83LF: &L:$% r.7?% `%&Z"L#
 )=$ &$"(9$% KZ69$% 313R: 8:16 `"937$% I/: 01#/: 0E.2 &/E 3E"21 "99 &Y.9/$ `"937$%f1R#:"L>

$% s6'$f1R W.P$%6 m1H ]3o9$% _"a'$% 0>1#_6 I$[ &/E `"F1#_:$% W># &/1 "91H6 S m'9 &919*:$%
:

(1) 
Ching, Francis D.K (2007), "Architecture Form, Space and order", 3ed, Canada, John Wiley & Sons, Inc, 

page 296 .
)2(!"#$%&'!()*!(+&,!-./01&'!()*)2333(A!-2BP.

(3) Ching, Francis D.K (2007), page 68 .

 -!-"- '1.E$,.%@'BGE$,%;HI7,%FH(:$,%;I%J.
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 .:'6"= <6=1 <Q !M1
)73L9$% `"9g>:2%

 0ZgE &/E &21O.$%
 0RLLY%66 J.LLa"#9
 &21O.$% )739$% 64##

? <LL=91 ,LL1R# ]
 f=.9$% )731 57a

z6LLY6# \%.LL1 <Q S
&LL/E <6LL=1 <Q6

 .a"#9 )"*:% 0F_'9#
0121O.$% ."c:'G%)@(

 eLLY69 6LL; "LL9=
 8Z. )=a$"#)b-{( S

)b-@B (.

)=a)b -{ (L# &21O.$% )739$%)C()=a)b -@B(L# &21O.$% )739$%.)C(

KLZ69 &H W1.9:$% 0_R9 <6=: <Q !M1
 )7%3 _26:9f1R&L=$ 01Y1.9:$% J3R6$%

 LO1; )6*6 0E.2 &H Jk"+= &/EQ NFR1 0
 %[;6 ]6"2:$"# U.P$% K19M &$X W1.9:$%

'21/19 m:3=Q "9`5 "4$"F9 &H )#"M@@l
% !":= <9 01"E.$% &'"#9 819*: &H 313M$

*$% 01R@{{D$% 819*: <Qf1R5"L7$%
 ,1R# &'%6_2Q )=a &/E &Y.9$% U.P#
&LH6 &M."7$% _1R9$% &/E U.P$% <6=:
&LY.9$% .>a1 W1.9:$% 0_R9 ";f=.9

(=Q 84#.F#84'LO9_16 W1.9:$% 0O1; <9 .
 %[X 84:3E"296 84:"M"1:R% 01#/: 0E.2 &/E

 I$[ .9?% !/_:.

)=a)b -@@ (L# W1.9:$% 0_R9)b(

(1) 
C.M.Deasy in collaboration with E.Lasswell, Thomas (1985), "Designing Places For People A Handbook on 

Human Behavior for Architects, and Facility Managers", USA, The Whitney Library of design, page 114.
(2) 

Yee, Roger (2006), "Healthcare Spaces 3", New York, Visual Reference Publications, INC, pages 101,103 .
(3) Ibid, page 16.

The Wisconsin Heart Hospital, 

Wauwatosa, Wisconsin .

Bethesda Memorial Hospital, 

Boynton Beach, Florida .

Children’s Memorial Hospital, Chicago, 
Illinois .
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<6L=1 <Q !M1
&L21O.$% 8/2$%

0LLZgE &LL/E
# J.LLa"#9fLL1R

 &21O.$% )739$%
 )"LL*:% &LL/E6
 KLL19M# .LLa"#9

 .%63?%.

)=a)b -@C ( L# &21O.$% 8/2$%) ()=a)b-@b (L# &21O.$% 8/2$%)@(

0<]!/(#;^!I]!(D_,!`'.,S'!ab*!O8?<!cd'/!.0e;Y_'!f8
4&:6ggV&!h0<b#;gg5_'!?;Y,0gg8!fgg<!4gg)X?i!0gg6#+%=!I:ggJ^
4+gV+U?&'!"&bgV&'!Ng&j!R:gk:&'!4&:6g5!lgTX,!-!c<0#;&'

!06&bd!f<!O8?%7&!4+7d'(&'!H'O=S',.

)=a)b -@D (f1R L# ."c:'G%)C(
)=a)b -@V (f1R L# ."c:'G%)C(

(1) 
Yee, Roger (2008), page 125,133.

(2) Yee, Roger (2006), pages 15,39.

Northwestern Memorial Hospital, 

Chicago, Illinois .

Stillwater Medical Group, 

Stillwater, Minnesota .

Homestead Hospital, 

Homestead, Florida .

Indiana Orthopaedic Hospital, 

Indianapolis, Indiana .
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&'"L#9$% 819*: &H .1#= .63 "4$ <Q "9= S ]."9>9$% 819*:$% .*"'E 8;Q <9 &*7a$% j"1F9$% 3>1
 01R*$% 01"E.$% &'"#9 q"*6*76 09">$%"$%6 ):=$"Hf1R&'"L#9$% &H ";3M' &'"2'i% j"1F9$% `%[ `%

$%6 S 0*"7$%f1R% &'"#9$% &H 0*"7$% 01a1>9$% `% 09">$ ."L4'? 0+L*$% \[; `#2:=% 3Z )"9E?% \[;

W.>$%6 )6_$%6 s"+:.G% 01R"' <9 &'"2'i% 8MR$% !2"': &:$% j11"F9$% <9 0E69M9# _#:.:. ")@(

$% .*"'E <6=: <Q 89*9$% &E%.1 "9 J3"E6f1R j"1F9$% K9 !2"':: 3">#Q6 !2'6 )=a <9 0121O.$%
$% %[; )9>:29$ &'"2'i%f1R[=6 S "1H"F(6 "1+1c6 m# ,3R1 ][$% _"a'$% s6' !2"': I$.

<Q 3LM6 )L+_$"# 0L*"7$% `"M"1:RG% 0E69M9 &/E U.>:$% )g7 <9H W1.9$% )+_/$ 0#2'$"# "9Q
+_$% j"2RX )7%3 <"9?"# )f1R81L9R$% j"L1F9$% "L4'9 )9%6>$% <9 0E69M9 J"E%.9$ 0M1:' 6; "9

/$f1R&/7%3L$% u.L+$% )L(9 m'9 0#1.F$%6 09"4$% .*"'>$% <9 J3"E x:'1 0919R$"# )+_$% j"2RX6 S
 01/19=:$% .*"'>$%6.)b(

) (!N7*!-mZ].) PPF. (
(2) 

Yee, Roger (2008), page 180.
)n(!(%M<!oO$8!-N=:7M&')233[(-A\B.

(4) Yee, Roger (2006), page 20.

)=a)b -@l($% .*"'E !2"'::f1R j"1F9$% K9
 &'"2'i%.)C(

Brigham and Women’s Hospital, 

Boston, Massachusetts.

)=a)b -@p($% .*"'E !2"'::f1R j"1F9$% K9
$% )7%3 )+_/$ &'"2'i%f1Rm# 0*"7$% `%.)V(

Saint Barnabas Medical Center, Livingston, 
New Jersey.

 -!-"-!D'=:0$%;K/G$,%L4'H:$,  .



 !"#$%&'"($% )*+$%%,$"($:-%.+/$ 0123'4$% 5%67$%6 &/7%3$% 819*:$%.

-G -

"L49"MRQ6 U.LP$% )"=LaQ &H s6':$% ,1R S 01Mg>$% f=%.9/$ &/7%3$% 819*:$% &H !6/_9 s6':$%
 3Z6 S <%6$?%6 Jk"Yi% `"16:296 UF2?% `"E"+:.% &H s6':$% I$[=6&LY.9$% <Q `"2%.3$% `:#(Q

 "4# <6.91 &:$% k"+a$% 0/R.9 !2R I$[6 0_1R9$% `"O1#$% &H s6':$% <9 <631+:21 " .<6L=1 "93'>H

&L$X .L(=Q )191 m'yH 0$"R$% <2R:: "93'E6 S 81c':$% 83E &$X )191 m'yH 313a k"1EX 0$"R &H W1.9$%
 81c':$% ._1R9$% 0O1#$% &H s6':$% !"1^ <yH %[$6 <"9.R$"# j"2Ri% !#21 0.")@(

 (1)
 Malkin, Jain (1992), "Hospital Interior Architecture", New York, Van Nostrand Reinhold .

(2) 
Yee, Roger (2006), page 24.

(3) 
Ibid, page 109

(4) Ibid, page 110.

)=a)b -@v ( dg>$% 0H.^
$% .*"'E K19M &H <%6$?% 8%37:2% &H s6':$%f1R S

 UF2$% `"16:29 &H s6':$%6.)C(

Alfred I. duPont Hospital for Children, 

Oncology Unit, Wilmington, Delaware. 

)=a)b -@{( ,"(?%6 <%6$?% &H s6':$%
1._6 <%6$Q6 3%69 &H s6':$% K9 m>1f6: 0F

 01Y.?% !1_a:.)b(

Orlando Regional Sand Lake 

Hospital, Orlando, Florida.

)=a)b -CB( 0+/:79$% !12"'9$%6 `g1=a:$% )9># s6':$%
 .:'6"=$% `"16:29 &H s6':$% K9 S .:'6"=$% &/EQ ) f."#

 j_"^6. ()V(

Orlando Regional Sand Lake Hospital, 

Orlando, Florida.

 -!-"-"&M0E/:$,%N4O$45:$,%;I%P.*E$,  .
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Q.'=E7,.

 s6':$% <9&H 3>1 ,1R 861.:?% 8%37:2% "Y1Q `"M$">9$%f1R )9>:21 <Q <=91 ,1R &41H.: &+1c6
 0121O.$% )"#F:2G% 0$"*=.

 861.:T$ &+1c6$% .63$%:

@ -01E"9:M% 01H"F( 0+1c6

'2+'Q <E6 "':H"F( <E .#>'$ &'#' <R' ,3R1 I$[6 "j%6R$% t/E .1(n:$"# ]6Z .1(n: m$ 861.:?%6 S
 6;6 &>1#_ U>Y 0$"R &H <6'6=1 84'? 57?"# tY.9$%6 q"969E )9>:29$% r3$ j%6R$% t/E
 )19M$% .c'9$"# t'#9$% 36f1 m'Q "9= m:3;"a96 m$g7 0=.R$% t/E j"'$% KMa1 m:"'6=96 \.*"'>#

 )7%3 <1/9>:29$"# !1R.: .*'E e#*1 &$":$"#6q"L1E"9:M% q%.63 ]3o1 `"+*$% \[4# 6;6 t'#9$%
t'#9$% )7%3 q"9";.

C -013"*:Z% 0+1c6
 )L#F1 861.:?% &'"#9H I$[ j=E KZ%6$% &H m'Q GX 0+/=9 861.:?% &'"#9 <9 313>$% 63#: 3Z"L41/E

01Mg>$% f=%.9/$ 0#2'$"#6 j"'$%"L99 tLY.9$% j6+' t/E <O9_96 !%[M .1(n: 861.:T$ <6=1
1 &H )9>:29$% 0F( <9 31fJ.%3Xf=.9$%<1.L7w% eL*'1 "L9= 0M"R$% 3'E "41/E 33.:1 &$":$"#6

 "4>9 )9">:$"# .$% <L9 tL/EQ Jk"+=# .%63?% `"R_29 &H J3"1f .H61 861.:?% 36M66 fL1R `%

U.L^ 819L*: &H "49%37:2% <=91 Jf19 &;6 Jk"YX6 0164: .3*9 t/E )_: <Q <63 0F19>$%
"# 09"Zi%f=.9$ U.P$% 33E J3"1f6 . "9=f=.9$"# 861.:?% 36M6 <Q8%37:L2% )L1/F: t/E 3E"21

<L9 J.%.LR$% 3LFH <9 )/F1 "9= 09">$% `"^%.+/$ &>1#_$% ."4'$% k6Y$ \.1H6:# 01O"#.4=$% 0Z"_$%
j9La$% <L9 )L1/c:$%6 q"+1* 01>1#_$% 0164:$%6 q%k":a j9a$% <9 01>1#_$% 0OH3:$% \.1H6:# t'#9$%

U11=:$% &H 0937:29$% 0Z"_$% &H &$":$"# .H61H `gc9 6Q ."Ma?"# )1/c:$"#.)@(

b - 01O1# 0+1c6
) N/7f=.9$% &H 861.:?"# 0R1.9 0O1#: (:?% 63#1 3Z6&'#9/$ 0#2'$"# `"1$"9=$"= 861. e#*Q m'=$6

 )g7 <96 <w%f=.9$% 819*:$ J313M$% J.c'$%1 <Q 89*9$% t/E W.+: &:$%6701RL* 0O1# N/
f=.9$% )7%3 0R1.9,L1R )9>:L29/$ 01'"2'i% `"M"1:RG%6 `"#/_:9$% 0O1#$% \[; &H6:2: ,1R#

j9La 0>LaQ <L9 0L1"9R$%6 q"1/7%3 01H"=$% Jk"Yi% .1H6:$ 8"; ]."9>9 .*'>= 861.:?% )9>1

(1)
 Saxon, Richard (1995), "Atrium Buildings, Development and Design", Kenchiku Gijutsu Japan, Be 

Valuable (2005), A guide to creating value in the built environment, constructing excellence . 
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Abington Memorial Hospital, 

Abington, Pennsylvania.
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Stationery Office, London, page 85 .
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T)' +, F"N-K#)' E37.% +, _J"&%#)' 6\ G0"D +)M m (*3*/ .3a (3K:'L (X35 RK:- I'-(`N3L*)' +0"5
L`3.5%)' -\ (`X,L%)' F"`3K#1 +, _7*%)' !D\ 6# I'-TK) G.&% jq5 >#&% Q ?%* RKe)' (#7*# 6-7%

 "T%I"A7 YL"3E-+`)M !/% (D.L) "T5 I'-T)' .33e% !L$# !S3- (3-T%)' (X3& +0"5#)' 2HJ >5/% k)H5- m
K#)' E37.% YL"3E +K1 L1"&3 "## F"1"& (%& -\ (&#: !7 YL*'- Y.#6`# (`31-0)' 2HJ !:'L F"N-

 +0"5#)'.
)g(

(`3#J\ .`T;% "0J- m "T5 F"N-K#)' E37.% +K1 GKe%K) !#'-$)' _J\ L*\ .5%$% +05#K) YL3D)' (3-T%)' 6M
!`75 (*%, 6# .N7\ LD'-% +K1 r.*)' O# (SW0# !75 YLX"&)' s"3.)' 2"D%' +)M +05#)' F"*%, 83D-%

 +X'-J ."3% RK:) (,.a m "T5 G&"0#(0"$%`&Q' 67#3, YLX"&)' s"3.K) (TD'-#)' .3a @.e)' ()"* +,-
 .LD3 "#7 I'-T)' @U9#5Y."BP' "0J+)M6\6-L "T#'L:%`&' W.B O# (3#"&#)' L'-#)' [$5 _'L:%&'

 "T%3We%-\ 8) 6-73& "T#"&# L&% F"0"JL5 "TX9W.Ni'.57i'+`05#)' !:'L (5-W.)' (5&0 W5] +,

 l3*6\-#)' 2HJ+`K1' 6-7% (5-W.)' l3* 493) "T#"&# +, (5-W.)"5 ;A%*% L' )RW"`0#)"5 (`/":
 (,"D)' ( +, L'-#)' 2HJ _"&# 6# (5-W.)' 2HJ RKW0%-F"U-\6E'-`3 "## @3/)' !/A5 Y."*)' ."T0)'

 G-W)' L'-#)' 2HJ (KN#\ 6#- m @"D)' t"0#)' 'HT5 (5-W.)' G&0 6#."D*i'- -\ (3$35W)' G"`B:i'
3a "T#"&# L&% F"0"JL5 (0-JL#)' ..

)@(*89-()*AB6*CD20*E-:F.)@!G (*E" !"#$%&'!()*&+,!-./%&)*0/&+1212.3&+4%)5"*EH&I2J()*$3.2K*E$L-/M()*$NOP*E&NQRK2.*$(2L7*E
S@@ .

)T(UNF9*EV&9WX)T##Y(*E"6+7182/&9(0:/%&;)!<=</%&>1<:?/%,@%A-B&C)!<D&E."*EH&I2J()*EZ([=-.*$?Q\.*ES@@ .

3-4-3(56*,&'(7%'/(8'19&'(:/1".
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)' !:'L (#3K& (3*/ (X35 RK: +K1 .357 .N\ "T) (3$35W)' (3."#$#)' ./"0$)' kK%, E`3*(`3."#$#)' F'
(`3K:'L)' (`X35)'- (3D.":)' (X35)' 635 FK/, L'-#)' kK%, +D.": >3.# .3a !"D# L-D- 6# _a.)"5

 6"37)' O# 6E'-%)' R3S*%)+0"&0P'.
)b(

 YI"]P' +K1 L"#%1Q' (3#J\ FL'LE'K) +)"`#D)'- +A3;-`)' I'Li' E`3E$%) k)H- E`3*(`3K:'L)' F'
 6"#i' .3,-% +, (3#J\ YI"]u) 6\ "#7 m +K:'L)' _3#/%)' F"3-)-\ 6# YI"]P' FLa ?%* (3D.":)'-

(*/)' F"5KW%# 63#q%-.

3 L3D !7B5 YI"]P' _'L:%&' 6Mp7$0`3 4"#T# 49#"1 8) !N#% l3* 6"&0u) (5&0)"5 (#T# F"&"7$0' L)-
)' !:'L YI"]P' O3E-% (S3.W +1'.% 6\ GD3 +)"%)"5- m 87-K& +K1E3*F'.

 6<, "#-#1-)' +, (#L:%&#)' YI"]P'E3*6`7) (31"0/)' YI"]P'- (3$35W)' YI"]P' +J (AK%:#)' F'
%:"5- F"30S%)'- !X"&-)' @9%:"5)' !5S% +, ^-/S)' "T%3#J\ 6-7% (3$35W)' YI"]P", 6#E)' @9 E`3*

i"5 p"&*P'- "3&A0+$35W)' I-])' I'.D !7B)'- 6'-)YL"A%`&Q' G*%&#)' 6# 6-73 ."T0)' !9:- m
(3D-)-3`&, (3*`/ YLX", 6# 6"&0P' +K1 85 L-$% "#) 4'.;0 k)H- 6"7#P' .LU (3$35W)' YI"]P' 6#

(3)"1 (3&A0-.
)g(

 " ."/5P",(`D.L- I"#)'- I'-T)' !N# +X35 !#"1 I-])", m I-])' +)M C"%*3 "# -J WS, p3)
8`) F'.3Nq%)' 2HJ 6# L3L$)'- m 6"&0P' _&D @X";- +K1 F'.3Nq%)' F"X# +$35W)' I-]K)- m Y.'.*)'

6# 493KU 67)- _9;)'- .-0)' Y.-L O5"%%5 _-3)' .'L# +K1 _;%0# f"S3M?`%* 8%,.$# _% F'.3Nq%)' 2HJ
 _-3)'."

)d(

( !;!*<&'(:8$=>':

 (030q#W)'- (3&A0)' (*'.)"5 [3.#)' .-$B +, .357 .-L _'.-i' C91 E7'.# !:'L (3$35W)' YI"]u)
 _)"$)"5 !/%% "# YL"1 +%)' H,'-0)'- (3D"DE)' F"*W&#)' 6# YL"1 (3$35W)' YI"]P' .L"/# 6i k)H-

* m +D.":)' 8)9: 6# L#%&3 l3 4QE$0# p3) 80\ .$B3- C.":)"5 !"/%Q'.

 6": k"# L)"0-L .3B3)Donald McKhan (."`T0)' I-] +, rS0)' 6\ F.T;\ LU l"*5i' 6\ +)M
6`# 6-0"`$3 63H`)' +].#)' O# (/": m G"X%7Q'- !-#:)'- !&7)"5 (5"/P' +, G5&%3 6\ 67#3

 (3&A0 !7"B#.
)c(

)@(-:F.*]BL^*E-N0*-N0*-.2;)T#@#(*E"&FAG/%&H2IJ&KL&!1ME/ENO?/%*&+718/%&+1/0M&6@%A-P/%&Q!1"R?S</%TU"*$NOP*E&NQRK2.*$(2L7*E
EH&I2J()*$3.2K*E$L-/M()S_#.

)T(*`O,*aL2b*&N:c*EUd2N?())T## (*E"K2B%0/%&>1<:?/%&@!V&W/X"*EU(29D*$3.2K*Ee)&3()*E*S@YY.
(3) 

Putsep, Ervin (1981), "Modern Hospitals International Planning Practices", Lloyd-Luke Ltd., London .
(4)

McKhan, Donald (August 1993), "Healing by Design Therapeutic Environment for Health Care", Article 

in Interior Design Journal, Vol. 64 No. 8, page109 .

3-4-?(56*,&'(7%'/(:8$=>'.
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/#)' .'.U @K%:3)' (31-0 @9%:"5 (31"0/)' -\ (3$35W)' YI"]P' ."3%:"5 _# E`3* "+`)M (`D"*)",
)' !:'L _X"S)' W"B0)' +K1 L#%$% p#B)' ($B\- +$35W)' I-])'E3*."

)b(

"`T5KW%% F"A`/'-# 631-0)' 63HJ 6# !7)- (350"D YI"]M- (3AS& YI"]M +)M (3$35W)' YI"]P' _&S%
 +05#)' !:'L (3)"$A)' f-0L`U Y.`/"$#)' F"#3#`/%)' 6\ ;*9#)'- m "T$# !#"$%)' (3A37 61 9],

 (3L"/%U'- (3#3#/% F'.-.])- .357 !7B5- YI"]P' 6# f-0)' 'HJ -*0 FTD%'[U"`0%3 Q 6\ +K1

K) (3#3#/%)' F"5KW%#)' O# k)HE3*.
)g(

-D RK:) (3$35W)' Y."0P' F"*%A) !N#i' !9e%&Q'(3*-.)' 6#
 +,$5)' f'-0\ [E3*(3K:'L)' F'.-i' C91 E7'.#5 _'.

 !7B)c -v()d( m)63#3 j-K$)' !7B)' (.";%0Q' (SW0#633K:'L)' +].#)"5 (/":)' E7.#5M.D. Anderson

 Cancer Center Orlando, Charles Lewis Pavilion Orlando, Florida .

 !7B)c -o()d(m)."&3 j-K$)' !7B)'(E7.#5 .";%0Q' (SW0#Edwards Comprehensive Cancer Center, 

Huntington, West Virginia .

 !7B)c -w()d(m)+KA&)' !7B)'63#3 ([3.# (,.a7.#5EProvidence Cancer Center, Portland, Oregon .

(1) 
Putsep, Ervin (1981), page 219.

)T(*`O,*aL2b*&N:c*EUd2N?())T## (*S*E@Y_.
(3) Yee, Roger (2008), page 202, 187, 246.
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( !@$62&'(:8$=>':

.3,-% +, .357 .-L (3D9$)' E7'.#)' !:'L (31"0/)' YI"]u) (3K#$)' ($5"%#) (#E9)' (*]'-)' (3=.)'
 (3D9$)')' +, ?%*E3*_'L:%`&' 6`1 +0e3 Q k)H 6<, "TK:'L (3$35W YI"]M .3,-% "T3, _%3 +%)' F'

 (31"0/)' YI"]P' F'L*-YI"`]<5 (`/":)' F"3`/-%)' 6# (1-#D# +K3 "#3,- m (#3L%&# Y.-/5
 j."#$#)' "JLL* +%)'- (3D9$)' E7'.#)' )Ervin Putsep (:

 RW"`0# 63`5 !`#$)' R`J.#)' 6# 80i .L/# 6# .N7\ 6# +%q% 6\ GD3 (#"$)' @.e)' YI"]M
+].#)' 80# -7B3 "# .N7\ 80i xJ-)' 6# (3)": 6-7% 6\ GD3- m YI"]P' (,"N7 "T3, @K%:%.

  I'-]i' ()'EM -\ !3KS%)' (3D9$)' E7'.#)' _3#/% L01 j.-.])' 6# 5 (`U91 "T) +%)'.-73L`)"
 "T0i ($,"0)'- YLL*#)' _"T#)' F'H F'I"]P' _'L:%&'- m 6"7#P' .LS5 WS,YI"`]P' 6`# y`A7\

 6"7#K) (#"$)'.

  +)M I-DK)' ()"* +, >W&)' 6# 67## .LU .57\ "T5 6-73 6\ GD3 80<, Y.B"5#)' YI"]P' F'L*-
 (&7"$)'.

  F'I"]P' 635 63"5%)'3 "# !U\ 6-73 6\ GD3 @S&i'- !"S%0Q' !X"&-- F"U.W)' +, (/": 67#
 (,.e) F"3K#$)' ) L$/#)'( +K1 r*A)' -\ .";%0Q' I"0N\ [3.#)' E37.%) k)H- r*A)' @.a-

 @S&)' +)M .;0)'.

 L`01 8`0\ "`#7 m @S&i'- WX'-*)' 6-)- 6"7#)' !:'L YI"]P' (,"N7 635 (U91 L-D- +1'.3
F"53WB%)' +, (*%"A)' 6'-)i' _'L:%&' (U"W)' +K1 ;"A*K) !U\ YI"]M +)M C"%*% "T0<,.

  j-U .3Nq% "T) F0&.-KA)' F'L*-6`# !3KS%K) _3#/%)' L01 k)H +1'.3 m YI"]P' YLB +K1 4'LD
 C9$)' @.a- YE7.#)' (3"0$)' +, "T#'L:%&' _L1 +1'.3 "#7 m YI"]P' F'L*- LL1.

 -0"$3 LU +].#)' [$5 6\ +1'.3 6\ _#/#)' +K1 GD3- ./5)' +, @$] 6# 6"`#5. !9;)'

- (*]'- .3a _T) .T;% @9%:Q (KKaE# (&-&*#)' .3a F"W"S&P' -\ F"3-%&#)'.

 M !5U YI'.SK) (3,"7 k)H7- 6"#q5 (,.e)' !-:L) (3K3) YI"]M +)M 6-D"%*3 63].##)'I'-L`)' I"W1
 8`D"1EM 6-L- [3.#K)m5 "`T5 _7*%`)' 6`7#3- Y.`3e%# 6-`7% 6\ G`D3 k)H`) (W`&'-

)Dimmer (_;0#.
)b(

(1) Putsep, Ervin (1981), page 221.
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 !7B)c -z ()"5 (31"0/)' YI"]P' >]-3E3* (AK%:#)' F'.
)b(

 +AB%&#5Advocate Good Shepherd Hospital, Barrington, Illinois 

 (0-K#)' YI"]P':

@'.`*0' +`)M jL=`% "# (,.a +, (0-K#)' YI"]P' 6M
-) 'L1 "# "T3, 6'-)i' O3#D) k'.LP' m "T&A0 YI"]P' 6

L.`A)' @.`$% _L1- !#"7 .3e% +)M 4"0"3*\ jL=3 LU "##
 4"S5"& L"%$#)' !7B)"5 (,.e)' 2HJ +K1.

", +)"%)"5-(0-K#)' YI"]P"T) k'.LM +K1 .357 .3Nq%
)'E3* +K1 "0"3*\ -L5% LU Y.-/5 (AK%:#)' 2./"01-

 6# (0-K#)' YI"]P' 6M !"N#)' !35& +K$, m "T%S3S* .3a
 'H)- !AW)' ."T5P "T#'L:%&' 67#3 +%)' (#"T)' ./"0$)'

 !"AWi"5 (/":)' G$K)' @.a +, "T#'L:%&' 67#3

(1)
 Yee, Roger (2008), page 14.

(2) Komiske, Bruce King (2006), "Designing The World Best Children Hospital", Images Publishing Dist Ac.

 !7B)c -bn ((0-K#)' YI"]P' _'L:%&' f-0%
 !AWK) (3K:'L)' (#"UP' @.a +,.

5"30.-A3)"75 !"AW{) -D"3L 6"& +AB%&#.
)g(
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!"AWi' 2"5%0' GHD) F'.##)'- !:'L#)'- _"#%P _'.-i' C91 E7.# !:'L _%% +%)' F'I'.DP' 61
 (3D9$)' (3K#$)'.

)b(

( !6$A6>'1( !AB6&'(.$"$!-0C'1(:8$=>'(D!*( EF;&':

 jL`) +5`/$)' .%-%)' !3KS%- I-LT)' 6# -D .3,-% +K1 L1"&3 Y.B"5# .3e)' YI"]P' .3,-% 6M
"&0P' C"3%*Q' RS*3 80\ j\ .'-E)'- +].#)' I":.%&Q'- I-LTK) +0.

 !7B)c -bb (5 Y.B"5# .3e)' YI"]P' >]-3E3*(#"UP' @.a .";%0'.
)g(

 +AB%&#5Lancaster General Hospital, Lancaster, Pennsylvania .

 5 (3,"7)' YI"]P' .3,-% 6ME3*j.-.`] (31"0`/)' YI"]P"5 -\ H,'-0)' 6# 4'I'-& .";%0Q' F'
3%*' (35K%))' kK%5 63.;%0#)' C"E3*F'.`%, I"0N\ FU-)' I"]S) F9D#)' >A/% -\ YI'.S)' +)M F'
 .";%0Q'.

 +`)M +0"&0P' C"3%*9) (35K% QM -J "# (3L"B.P' F"#9$)'- @3.$%)' F"%,9) YL3D)' YI"]P' 6M
 R3.W)' +K1 .-N$)'- 6"7#)' +K1 @.$%)'.

 #*3 (3K:'L)' YI"]P' j-%&#- (31-0 6M !#$%&#)' 6JH +)M ()"&. !+`05#)' (`0"7# 6`1 .5$%
+0"`&0P' C"`3%*9) L-L.# k)H- "T#LS3 +%)' F"#L:)' j-%&#-FQQL`)'- F'."`BP' +`)M

(3E#.)'.
)d(

  O3E-% 6Ml`3* 8D-)' F'.35$% (3=.) _"J s-]-5 63NL*%#)' 2-D- (3=.5 >#&% l3*5 YI"]P'
 .'-*)' (eK) (K#7# "T0\"]P' 6-) k)H76`1 >3*`/)' f"5W0Q' +W$3) 4"5&"0# 6-73 6\ GD3 YI

 +, _"J k)H 6\ l3* Y.B5)' 6-)E3* +0"&0P' C"3%*Q"5 (U91 8) 'HJ- Z.'-W)' _&S5 !"5S%&Q'
 W3*#)' W&-)' O# !/'-%)' +)M " +/:B)' !/'-%)' j-%&#."

)@(*a3/:()*-?0*-N(X*E7D2J()*-?0)T###(*E"Y11S"N/%&KZA<2/&+1.:/%&+(!DA/%&K,!8</&[(0./%&\E]"</%"*$3.2K*E$L-/M()*$NOP*Ef)7[QPD*$(2L7*E
*S*EH&I2J()T"@.

.December 2011)(www.rtkl.com
)2(

)Y(*Hg:;*8:9h*Ei=2j)@!!G(*S*E@@!.
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  H"S0M +, "3-3* '.-L YI"]P' G$K% LU.'-W)' !:'L# YI"]<, [3.# Y"3*8`K$D% (S3.W5 493) Z
"`T3, .3/S%)' @K73 LU ^-/U (3#J\ !N#3 (1.&5 83)M !-/-)'- @.$%)' !T&- s-]-5 4'.J";

 R3.W)' +K1 .-N$K) +0"&0P' C"3%*Q"5 (U91 8) 'HJ- G"/# Y"3*.
)b(

(`)-5S#)' F'-/i", m 6"&0u) (3L&D)'- (3&A0)' (*/)' +K1 (&-#K# F'.3Nq% 8) I-])' !N# F-/)'
3Nq% "T) (K3#D)' -\F'.3Nq`% "T) 6-73 I"]-])' -\ (3)"$)' F'-/i' 6<, p7$)' +K1- YL3D (3&A0 F'.

 Y."].
)d(

, 'H)W3`W:%)' !*'.# +, ."5%1Q' +, "T$]- GD3 +%)' (#"T)' (3."#$#)' ./"0$)' 6# F"3%-/)' 6<
 +)-i'( Zoning diagrams ))' 635 F"U9$)' L3L*% L01 k)H- mE3*# G.S)"5 OS% +%)' F' "T]$5 6

)' O]- G0D% 67#3 l3* m (3D9$)' _"&Ui'- +].#)' @.a (/":- [$5)'E3*lL`*% +`%)' F'
L`$5 "#3, +%-/)' !E$)' (AK7% .,-3 LU 'HJ- m (XL"T)' RW"0#)' .'-D5 I"]-]!`7 !H`5 G`D3- m

 ̀ ]-])' .L"/# 61 "#"#% YL3$5 +].#)' RW"0# 6\ 6# L7q%K) W3W:%)' (K*.# +, (07##)' L-TD)' I"
 +05#)' !-* .-.#)' (7.* !N#.RW"`0# r:i"`5 +J YE7.#)' (3"0$)' F'L*-- (#"UP' @.a L$%-

 _7*%)' F*% (3%-/ (X35 +)M C"%*%- 'LD (&"&*.
)c(

@-)q`#)' L*)' 61 "J'-%&# 6# L3E% (#-TA# .3a YLL*# .3a F'-/\ "T0q5 I"]-])' @3.$% 67#3-
 l3* I"]-])' 2HJ ($35W- 8) (3*/)' ()"*)'- 6&)' +K1 O#%&#)' (3&"&* @U-%%- p"0)' (#"1 jL)

(3*/)' ()"*)' .-JL%- 6&)' _LS%5 (3&"&*)' L'LE%.
)h()'- G&"0#)' I"]-])' j-%&# .5%$3-!`#%*#

)@(*Ek=2L*lK&.*S@T@.
(2) 

Yee, Roger (2006), page 102.
)Y(*EV&9WXUNF9)T##Y(*ES@TG .
)_(*-:F.*Vg/P*EUK[OF())T##G(*E"K"R?S</%&KL& !"#^/&+1.:/%&+(!DA2/&+1<1<:?/%&_4$%"*$3.2K*E$L-/M()*$NOP*E&NQRK2.*$(2L7*E

*EH&I2J()*S!Y.
) (*8NR;*]2mI*EU.g0)@!n!(*E"%&Q!M!1?`a%A:J&KL&@abN/%&KZA<2/&+1,!S,c"ES*EH&I2J()*$3.2K*E$L-/M()*$NOP*E&NQRK2.*$(2L7T@".

!7B)c -bg ( Y"1'.# "T3, GD3 +].#)' @.a
5K& .N=% Q ?%* (31"0/)'- (3$35W)' YI"]P' 6E'-% 4"3

 @.e)' 2HJ 63W0"S)' +].#K) (3&A0)' (*'.)' +K1.
)g(

 +AB%&#5The Wisconsin Heart Hospital – 

Wauwatosa, Wisconsin

3-4-4(.$!-12&'(G'/%-A'.
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 635 "# p"0)' (#"1 jL)hh-oh63`5 >5/3) +].#K) (5&0)"5 j-%&#)' 'HJ @K%:3- !53&3Lgh-cn
 !53&3L.)' +K#$%&#- .'-E)'- +].#K) I-LT)' -D .3,-% 6"7 'HM-E3* 6<, (3&"&\ Y.-.] .5%$3 F'

)' F'-/i' !N# (3D.":)' I"]-])' .L"/# !N# RX'-1 YL1 8].%$% GKW%#)' 'HJ R3S*%6`1 (D%"0
Y.-"`D# 6-`7% LU +%)' 6E":#)'- (K&e#)'- |5W#)' FQ}- F"39e)' F'-/\ 61 -\ F'."3&)' (7.*

)' [$5)E3*-\ 63K#"`$)' F'-`/\ !N# (3K:'L I"]-] .L"/# L-D- k)H7 (#"$)' F"a'.A)' !N# F'

- _"$W)'- (3-Li"5 (K#*#)' F"3)-.%)' (7.*- L1"/#)' F"037"#- F'.##)' +, (7.*)' (3K:'L)' G'-5i'
 80<, k)H)- !"5S%&Q"5 +].#)' F"0"35 !3D&% +, (K#$%&# 6-7% LU +%)' (30-.%7)P' YETDi' F'-/\-
I"`]-])' .L"`/# 6# !7 C91- +,9%- G0D%) (#E9)' F"W"3%*Q' H:\ _#/#)' +1'.3 6\ GD3

 63K#$%&#K) (*'.)' R3S*%) (S5"&)'.

&% +%)' .'.]i' ['.$%&' 67#3- +)"%)' +, +].#K) I"]-])' "T55:

  p"&*M 6# L3E% +D9$)' E7.#K) _TTD-% jL) !$A)"5 80# 6-0"$3 jH)' _)i"5 +].#)'.

 +`)M jL=`3 "`## 63$)"`5 (375B)'- |#K) (3L=#)' 633'.B)'- (3-#L)' (31-i' ["5S0' +)M jL=%
 (3-#L)' (31-i' ["5S0' +)M jL=% "#7 m L3LB)' f'L/)"5 p"&*P'@'.`W{) (K`/-#)' (S3UL)'

 I"]1i' 2HJ +)M _L)' !-/- 6# L*3- R-$3 "## O5"/i'-.

 6`# +,"7)' .LS)' +K1 +].#)' !-/* _L$) (D3%0 G$%)"5 p"&*P' L"3LE'- R"J.P' +)M jL=%

 I"]-])' G5&5 _-0)'.
)b(

)' _3#/% L01 "T%"1'.# GD3 (#"J F'."5%1' k"0J-E3*-])' ."`B%0' 6`# L*K) F'Y"`1'.#- I"`]
)' 2HT5 F"3%-/)'E3*F' WW:# +K3 "#3,-)c-d ( F'."5%1Q' 2HJ >]-3:

)d(b*opq.)_-Y(()*aN:rd*-/0*2Md20)&.*st9*UQ()*u)72?Q0v)gNFw2x[y()*8.*-FO(*u).

)@(*Ei=2j*Hg:;*8:9h)@!!G(S*E@T *E@T".
) ( !"#$ !"%& '() *+,-./0)1223( *" !"#$%#&'()*+#,'-(./012#$34+52+#6-1!/32#7-3-389#7:+;<" 4567 *859:;,$ 4/,<+ * 4=$,; *4<!.>/0

 ? *'+@A."/0BB.
(3) Yee, Roger (2006), page 62.
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-^_-

)D()E()F()G()H(

 `Ka$ bH,M)X-Z. (

)!( !"#$ !"%& '() *+,-./0)1223( ? *BB.
(2) 

www.rtkl.com (December 2011).
(3) 

C.M.Deasy in collaboration with E.Lasswell, Thomas (1985), "Designing Places For People A Handbook on 

Human Behavior for Architects, and Facility Managers", USA, The Whitney Library of design, page 116 .
(4) 

Jeong, Kwang Young (2005), "In Detail 05 – Hospital", Archiworld co.,Ltd, Korean, page 160 .
(5) 

NSH Estates, Authorized by the Department of Health Gateway number 1018 (2006), "Improving the Patient 

experience, Friendly healthcare environment for children and young people", TSO (the Stationery Office),  

London .
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 `Ka$ bH,M)X-Z(/0 T5"AM !.) ,>M,)08$ z-c l9/0 I0+,J9)u0(5#o,F@|/0 e$ !#6/ I0.

 !"#$%&'( )#* +,-.'(+#/"0/1( !"2"#$34(%:

$% )I%J K"I-406%= K=J9$% &$L M"/456% NL5O/PQ?< RC*C$% )C@/ S/5 2=*$"# ./=: .:;< T$ 2%

&'"Q0'1% M"Q/456% U$VQ$ .Q/#?4 6L =QW "CX Y-ZV 7#0 "C );I NC K=J9$% %VW -/X=4 ) !"#$%&

 '()*+,&!. (

-./'+/0&-1'2*3,&-425-62!7-6789-':2;-"<!* )6#25=%&-)2)'#>*%&-62)+-.?9-@'A3%&!-62B!B(%& (

-C!B%&-425!2D-EF3*%&!-E'G-)'@*/,&-H='/I!-JKF%&-J)L-425-C!B?%-6%M'9-NB&!D-N'IO*+&-4;-P
-.:)I%&-)&)+;-62B!B(-.?9-@'A3?%-Q235-4!F*-4;-R'9&)I!-N'5>*+,&-4!A2?*-62O:!-4SD-T%UF-V
-49-"'O*5,'5-N'5>*+,&-J@!I%-WI+**/!'F)62#B!B(-.?9-@'A3?%-':2;-T%U!-N'5>*+,&)&)#+;

-.:)I%&.
)X(

-4I- .+'+;- .%'I<- )$@I- .G!- 623%&- 6O25=%&- 4I- E'G-  M<- NYI*- )!GM%&!- )'<KZ&!-C'*'5/%&- 4[
-4!F%&-.D-N'I<%&-)G'@I-6I'O%&-C'L&)A%&-N(&"-'G)'K*/&-4SD-&U%-\A/%'5- !"$%&-]!)-QO5*-.$D-)Y;-P%

!-V- '()*+,&!- !"$%&-4I-!<-)2D!*%-)&!M%&!-.:)I%&-.?9-)25F-)B'/9-4I-E'G-)B/9-.$D-.%'*%'5

) (!"#$%&'!()*!(+&,!-./01&'!()*)2333(!4!-256.
(2) 

Yee, Roger (2006), pages 78,140 . 
)6(!-7809!:;%<!=%>?) @@A(4!- 2A.
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!.0XYYZ['!\YY+]<!N'EYYH?, ,M0UGKYYL^'!_YỲ *!(*0YYQ>!aYY&b!cYYV!-!CYYKS0d&'!CYYW/0B&'!_1+YYLE%&',

N08GYe!J(Y#R!=YR!cY`1>!0Y%V!-!/GY]&'!f(Y&!_)YF#&'!GDEYK&'!:(YZ!=R!c`1>!g?!=h%>,!M,(B&',
8!i'GSj!N^(#R!=R,!k(&'!lme!fEKQR!=R!c`1>!a&nV,!-!o`1&':;Y]O%&'!N0YpERGB&'!I# ,

!"&[08!q0Q<r'!=R!c+`1K&'!a&nV,.
) (

chZ)s- t()2(!c`1K&!CP+O%&'!uGP&'!=*!_$)%&'!cF]D!v0+R!:.ES0p!wR!M'GxU!N0OPQR!/Ey,
!7zE&'!{]p!_S!(+X&'!G|$%&'!GSED!0Bp?!0%V!M,(B&'!GSED,!_y.0d&'!M0eEx&'!=R.

M.D. Anderson Cancer Center, Houston ,Texas
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-A -

-NIO*+I?%-632)I%&-6a25%&-H?(.C'*'5/?%!6I'O%&-C'L&)A%&-N(&"-R)25F-62IG;-.D-'$I&"(*+&-4FI2-Q23
I8OF-E"(*+*-T%UF!-V-.*!B%&-NMO%&H2)=%&-"'<2[-.?9-"9'+*-RM2II-C'-E$I%&-4I-P/SD-T%U%-V-"2"3*

,&-_2=*+*-.*%&!-b&!/;%&-)&"I-.?9-)&)I*+6O5)Z&-N!BA.-C'*'5/%&-E&"(*+&-E"9-.9&)2-4;-^<2-'IF
%&-N(&"-62O25=%&M23-6D)c%&- &!$5-"!<!I%&-42<+FZ&-4I-)25F-)">%-'$F8$*+,-d&)@/-6>?cI%&-C&-d82%

d'/'23;-H'/*(,&-)=(-^5+2-'IIe!"O%&-)='(I-4I-62'I3?%-':2;-V.
)f(

chZ)s- A()2(!k'(dKL'.0XZ['%&'!C&0F8!cU(
}8

West Florida Hospital, Pensacola, 

Florida.

chZ)s- ~()6(8!N0D0)$&'!k'(dKL';+O
}8!.0|Kp^'

 Carle Spine Institute, 

Urbana, Illinois

?%-65+/%'5- 'I;M23-N'A=Z'5- 6B'(%&-C&-.%'I<%&-=2=(*%&- 'I?9-"3;-M/!I2+-4!<-E%'O%&-"F;- ">D "-4;

%&-\'FO/&-.G-R"'O+%&-4I-.%!Z&-P*'23-42/+-.D-P%-g)2">*!-N'I<%'5- g)!OK!-NA=%&-\A/-.D-N'I<
-.D-P7!U*!-P5-\3;!-N'I<%&-h;)-hU%&-NA=%&-4SD-V-NA=%&-62B(K- '/5-.D-)Yi*-.*%&-R)25F%&-NI&!O%&
-NI9-NF-.D-\FO/*!-'2a'>?*-P/I-H?=/*-6/M*(I-6?2B3-g"/9-NA=-V-P7'I9;-.D-MF)*!-PF)";!-P*%!A=

!-P2"i2-C&!BZ&!-4&!%Z&!-N'FKZ&-Q23-4I-j")%&!-"2<%&-425-M22I*%&-.D-62O25=-C&)"7-g"/9-W5B*
-C'/2!F*-4I-P*'23-k)*O2-'I-NF!."

'$/I- 'I!)3I- 4!F2- "7- .*%&- 62)3%&- 4I- )2YF5- EO/2- 6/Il&- 6O25=%&- =+!- .D- )I9- h;- .D- NA=%&!
NM/I%'5)B*%&-.D-)2FA*%&-6B)D-P%-W2*2-62)3%'5-)!OK%&!-V-P+A/-.?9-g"'I*9&!-g)!I;-.D-J.

)m(

) (!(%OR!f;$V!-_yE`O&')233A(!4!- 33.
(2) 

Gresham, Smith and Partners (2008), "Healthcare", www.gspnet.com .
(3) 

Yee, Roger (2008), page 135.
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 G* Y@0#F /4@N @0D>5$% G>F0 S06# /0->-+$%I063%NRB*> YIR:4U GR* XR0>560 "*# &*0*-5$%
 X5.0^> ]%NK /4@N &-;U &$H _"*M<* /C06* J>@^> `@D>."
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CC+*)b-a(A$ /0@"*B*$% c*<*$%> 3"#AC5*$%I06 E%@>K% d<= IF%@*# &A+%N$%.
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(4)
 M.Piotrowski, Chiristine and A. Rogers, Elizabeth (2007), "Designing Commercial Interior", 2ed, Canada, 

John Wiley and Sons, Inc, page 245.
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)a(
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(1) 
Malkin, Jain (1992), "Hospital Interior Architecture", New York, Van Nostrand Reinhold .
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(1) 
Gappell, Millicent (1995), "Psychoneuro-immunology“ in” Innovations in Health care Design", edited by 

O.Marberry, Sara, Van Nostrand Reinhold, USA, page 116 .
)c( >B^ d$"X 1IEG e(+"I]67)cffg(h eicj.
)k(el/"$ mV1-hicj.
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$ �w"& H<:W+ (R ~"*RD |48- P[%- ,46�w"& (RD �tS67 HF1u3.7 |:67 ;SJ P- >@v9 4WR.

(G74V3.7
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 H]b[E67 D\ (J1E67 H&71b$7.

y�346767 HIBEF AW%9 e �B267 �"t]G P- >I@^ A[5/ AE*9 e1I`- e �R7� e ?"%+w"/ (&49 e m5- ,46 dtW .

(6"2+1]67
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 H}"2867 PL"-. !"]$"8- rB*�9 "E- �1E67D H&716"/ !"$"%&' ()*9 qI& ~�"@b67 ,46D e ,"%GO7.

(8]67
,46 e �3.7 ,46 e !"I]%G ��"} ,46 e �R7� r]_ ,46 (R r6"E*b$7 :8F H*I])6"/ N"%&O7 A289 e �"]+3w7

67QI= 3"X467D UD:W67 q*]9 ,46 e (B^7:67.

�I/.7
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 ,746.7 Y�D1]/ "8$"%&' (6'D P9"]b67 dIX.

)i( :E=- :E&\ YQF e3"�867)cff�( e"EFB)@&)G.2H#$)>.:2IJKL()@<M$'($)=:LFJ<()7:<:<81)7"$-," H*-"V eH$:8W67 HIBL e1Ib%V"- H6"$3 e
�8E67Y34ehkf.

(2)
 F. Pile, John (2003), "Interior Design, Pearson / Prentice Hall", Inc, Japan, page 295,296 .
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 F@.A$ &APB$%>.

)X(

$% &D G%>$M% @"05+% Y50 "'Z G*>I06 [F0F= 3%@"#5=7 "9D> &Z>:

Q- /01.'$% 3%@"#5=7%.

!$"\$% &D &P@*$% ]"560&JD @0(^5A$ G%>$M% Y%F+51% Y50 %V$ R _>F:$%> /6%@$"# @>BO$% &$K
G%>J$M% &J$K _>J4A$% Y50> /+@"-$% G%>$M% !'45 Y50D "0#"40K %@0(^5 U*14> `0@*$% ).'

'>$ S91$% _"C=K Y50> G%@F4$% &D a5".$% @P+M% G>A$"N /bF":$% 37"- &D "*Q R ,0A9# Y5=Q c"
,J("*5$% /0A*= &D [F="1*A$ /bD%F$%> /0>06$% G%>$M% `B# ,"+FK Y50D /Z"9'$% GN"*Q> )>A4$%

 _".OA$.
)d(

! - /0$"*4$% 3%@"#5=7%.

EVJ$% &$"J*4$% @J:e*$% ,NO5 ":'M G>A$"# /C#5@*$% /0$"*4$% )1M% F"*5=% G"N*# Y:*$% G*
$% Y0*-5 fV+501I06% /0b":'$% U5@>- &D &A+%F$.

 /0A0NO5$% 3%@0(^5$% ,<+ G* FF655 /0$"*4$% )1M% fVZGJ* G%>J$M% ":0.JP5 &5$% /.A5+*$%
/J*"+$%> _>JP$%> ,NO$%> /6"1*$%> C+$"# ":C"#5@% G*> /06"' G* ":'0# "*0D /;<B$% ,<+

$% &D /*F+51*$%I06 R E@+Q /06"' G* &A+%F$%> YZQ fVZ )1M%&D$%I06 &A+%F$%:

X -&'>A$% GI%>5$%d-&'>A$% g"902%h- /N@6$%.

-&'>A$% GI%>5$% &'.$% ,0NO5$% &D GI%>5$% 8965 &5$% /*09$% WA5 >Z>.

-&'>A$% g"902% %VZ S$H0 GQ GN*0> RY0*-5$% G* 3%F@.*> @-"'= @%@N5$ /405' e6<0>

 @@N5* i9'$ c"4V>*' @%@N5$% .

-/N@6$%$% G*P &'.$% ,0NO5$% &D /N@6$% 89655>I06&JD @J00\5$% ,<+ G* c"0=>P>*
A$ &b@*$% ,"4*$%I06c"B* "*:0AN >Q RE@-#$% W%@F2% /0A*= ,<+ G* c"0@-# >Q R.

)h(

&JA= &P@*$% [F="1*$ /0>; [%FQ G>N0 GQ GN*0 ,# /C06*$% /b0#A$ &$"*4 @-'= C9D 310$ G%>$M%>
@>(B$%> ,9'5$% `0@*$% F>90$ 3"0P@M"# /0F"O@K 3"*<BN G%>$M% TP> GN**$% G*D R 80@C$% &A=

)"(#$%&'(#)*+,-)"..!(#)" !"#$%#&'()*+%#")/012345#)$60745#08%45#95:#);"<=.
)>(#)/:?+,$@AB)"..!(#)",-.)/)%#&0(12+%#"):CBD?E45F#0GHI4#J@+I745#KE845#95#)/012345#)#;.L).M.
)N(#)O6:F#P2Q,#):27(R5D045#*STF#UBD)><<!(#);NL .

 -!-"-!#$%&'(&)*+,-.(&)#/)01$(&)23+41.
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UDFZ &$K)X( ,NO$"# aP>* "*N)j-h( R Cb%>J6$% &A= /0F"O@2% 3"6>A$"# G%>$M% YF+515 "*N"J*N
 ,NO$"# aP>*)j-k. (

 ,NO)j -h ( 3"0P@M"# /0F"O@K 3"*<BN G%>$M% Y%F+51%.
)d(

 ,NO)j -k ( G%>$M% Y%F+51%
 @>(BA$ /0F"O@2% 3"6>A$"#

80@C$% &A=.
)h(

@0(^J5 aP>5 &5$%> /0A*B$% 3"90#C5$% `B# `@= Y501> R &'"1'2% W>A1$%> G>A$% G0# /;<= F4>5
&$"5$"N &'"1'2% W>A1$% &A= G>A$%:

 '*$% &D 8@IM%> @P+M% ,*B510 ,(* /90;F /0H@> I0N@5> @(NQ %_>FZ !AC55 &5$% 8C" IJ06 3%
/*";2%VWX9#Y8WZ#$W[#2+\)L-L( >Q 3"0A*B$% l"'4 >QI06,*B5J10 G0J6 &JD m@%>C$% @"e5'%

"J0@50D"N ,(* 3"0="*547% T04O5 ":# F%@0 >Q /;<+ /CO'Q ":# &5$% 8C"'*$% &D @*6M%> @.-M%
$% >Q _"#CM%> @%>I$%I06$% 3% &P@*A$ /*";2% /6'4^# /0:0D@5.

(1) 
Dalke, Hilary and J.Littlefair, Paul and L.Loe, David (2004), "Lighting and Color for hospital design", TSO 

(The Stationery Office), London South Bank University, page 21.

Smart Hospital .2011), (hdl.com-www.smart
)2(

(3) Dalke, Hilary and J.Littlefair, Paul and L.Loe, David (2004), page 27.

 -!-"-5#67869&):1$8(&)#$;)01$(&)<+=>..
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 m@%>JC$% ,+FJ* ,(* 8A9$%> @5>5$% ":0A*B51* &A= !A\0 &5$% 8C"'*$% T* [F@"#$% G%>$M% 8D%>55
 GN"*Q &D @*6M% ,"*B51% !'45 ,P.0 G06 &D 3"0A*B$% @"e5'%>@"e5'7%C"JO'$% G* F0I0 U'M

 /01.'> /0#-= `%@*Q G* G>'"B0 &P@* ":# G>N0 &5$% 8C"'*$% &D W$VN> @5>5$%>.

  F"O@2% 3"6>$ &D "9D%>5 @(NQ &:D /;%@#$% /B-"'$% G%>$M% "*Q.
)d(

  ":'M 3%F"0B$% &D 3"0P@M% 3<0NO5 G0# E>9$% G0"#5$%> /0>9$% /;%@#$% G%>$M% !'45 ,P.0 "P0Q

F; &P@*$% EF$ S>+$% @="O* `B# @0(5.

 G>JA$% @"05+"N U50H@ _":5'% FB# &'>A$% @(M% [@Z"eA$ "9#C [@>"45*$% G%>$M% @"05+% ["=%@* !40
A$ G0A*N* "'>N0$ 3"0A*B$% S@n &D 8@IM%> @P+M% @*6M% G> )$% G>$ YF(l%@J4$% F="J10$

% &D G0A#"95* @*6M%> E>"*1$% GM UA*= _"'(QWJA5$ E@"J*B*$% W%@FK GoD "*>*=> /0'>A$% [@b%F$
/0'>$ 3";<= 8A+ G* Y*-*$% T'*0 F=%>9$%/*"B$% 3"n%@.$% &D /#>n@* @0n.

)h(

  &D /bF":$% ,051"#$% G%>$Q Y%F+51%I06/JA(*Q R _"+@5J17%> /bF:5$% ":0D F%@0 &5$%> 3"B*45$% 3%
 W$V &A= ) &P@*$% S@n–I06/Ab"BA$ /O0B*$% 3%–I06&J10b@$% ,+FJ*$% >:## @"e5'7% 3%

 /04@"+$% 3%F"0B$%>.(
)k(

  `B# S0P0 c"'"06Q 8@IM% G>A$% Y%F+51% ,"(*$% ,0#1 &A= F0FO$% ,*"N5$"# &6>0 &'>A$% !0N@5$%
 &$"95@# >Q @.-Q G>$ T* GI%>5$% G* F0I*$ _>4A$% Y50 W$V$ R@"e5'7% GN"*Q &D [F>@#$% @="O*

 aP>* >Z "*N ,NO#)j-p (.

(March 2011). www.perkinswill.com
)1(

)>(#)U62]#/^+,#_+B-)".. (#)"&3.4.(+56#&7(89:;(<.=<>#3.(?2+=)%.@&;A./%#&3.B#7?%#&'()*:& !C"#)2(#J42`90@EQa#)J`*Hb45#J@I\#)#J7(2a
/012345)#;"M .

)N()c62`#Ca0(#;"M..
)M(#*+A(#d^H\#)$a?IA45)><< ()#;.<.

,NO)j -j()X(#*,-^@,#J(2Xe5#f5
g6

Shanghai united Family 
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>:'$% F%>* GKY*J-*$% Y5:0 GQ !40 &5$% /0*0*-5$% @-"'B$% YZQ G* FB5 Y%@>M% ]<= IN@* ,+%F
06# "Z@"05+"# E@"*B*$%$% /J=>*4*$ YJ:*$%> ,>M% ,*B51*$% >:D `0@*$% /B0#C !1"'5 L IJ06 3%
 IN@*$% ,+%F /010b@$%.

F'= @"05+%>:'$% F%>* @"#5=7% &D V+M% !40 U'oD Y%@>M% ]<= IN@*# /-"+$%/J0.0e>$% 3"#AC5*$%
A$ /010b@$%I06$% G0# q>FB$% ,"95'% T'* W$VN> ]<B$%> r0+O5$% &Z> /.A5+*$% 3%EVJ$%> &JP@*

 &5s% !AC50:

 !40GQG>N5,N3%I0:45$%3%FB*$%>$"#I06a*15/$>:1#S0e'5$%7>F="15tA= TJ0*45
/#@5M%":0A=>Q":565.

 D&GN"*M%5$%&G>N0":#%,"-5@O"#*T*`0@*$%>QY50,*"B5$%":0DT*YF$%>Q,b%>1Y14$%
U'oD!40GQG>N53"0P@M%Cb%>6$%>V3%aC1Q/0>51*G*>F%>*>:'G>F# ,J-%>D "J*

GN*Q,(*,0'0.$% )!S) ( >Q3"'"ZFM%1N>#0t/-"+3"0P@u$.

 tD>8C"'*,*=[I:4M%3%FB*$%>U'oD!40GQG>N5aC1Q ,J*B$% 3"0JP@M%> /0>5J1*
/B'"*><$87I'@0n/A#";8%@56<$/A:1>S0e'5$%.

 t=%@0!0N@53%F-*/0$>CG*F%>*/#1"'*)/0#O+ – /0'FB*–Gb%F$ .... v$%(tA=!'%>4
3";@C$%`B#>3%@46$%tA=>%3"=".5@/#1"'*)wx-Xxx ( Y1/0"*6$ fVZ!'%>4$% GJ*

@>@*[@1Q37"9'>tP@*$%/0Q>[I:4Q/N@65*.

(March 2011).http://archrecord.construction.com)1(

,NO)j -p(J# ,"#9517% /$"-
Penn State Hershey Cancer Institute

 G>A$ F0FO$% ,*"N5$"# &6>0 &'>A$% !0N@5$%
 &D F4>0 EV$% @.-M% G>A$% T* 8@IM%

 ,(*5# /B0#C$"# @>BO$% yO'0 "* >Z> !O+$%
 _";@I$% _"*1$% T* _%@.-$% /0@6#$% ,"*@$%

1"'5 GQ "*N R /0D"-$% 8@IM% G0'>A$% 8
 8.50 &N$ [F0"6* /0.A+$ ]"560 @.-M%>
 E>560$ `0#M% G>A$% &$K ]"560D G0'>A$%

 c"B* G0'>A$%.
)X(

 -!- 1?6(&)'&1, )@&)A&<B1(&1)A7+C<–)DE&1F(&–)GH8@&–)I-&13(&(



 !"#$%&'"($%)*"+$% ,-.$%: /0'"1'2% 3"4"0567% 80965# ":5;<=> ?%@.A$ /0@"*B*$% 3"#AC5*$%.

-!>-

 t=%@0!0N@5"0%>I)3%F-*(/01Q@G*F%>*/#1"'*)/0#O+ – /0'FB* - %F$ Gb....v$%( tJA=
G"N@Qt;<5%>6$%bC"z->-+D&3%@46$%3";@C$%>>I063%T0I>5$%.

)X(

 G0A*B51*$% /6%@> G*Q G* /01.'$% 3"4"0567% /0#A5 W$V &A0 Y(.

$% 3>".55>I06,JN ,J+%F )@"**$% C"O'$% g>' !16 ":# /#>AC*$% Y09B5$%> /D"e'$% /4@F !16 3%
 &$"5$"N ":*0195 GN*0> ":'*:

X -I069B* 3% /*.

d -I06 /.0e' 3%.

h -I06 L>A5 L>F6 /-@D ":# 3%.
)d(

 CC+* &A0 "*0D>)j-d (3%@I>$%> 3"0P@M% !0CO5 3%@"#5=% aP>0:

)h(

 CC+*)j-d( 3%@I>$%> 3"0P@M% !0CO5 3%@"#5=%.
)k(

)"(#h2HS45F#i28`e5#j?AS4#$(?345#^\0+45)><"<(#)";(D*%#&3E2F)%#G&3.(?2+=)!%&;()()*+%#&7(H./)%#"#)$k2l45#h^m45#)J@n2bH45#/:?Q+45#)
)J@60745#0'(#JB9?b+a#)J@k50+745#J@+HE45F#c[50+45F#i28`e5#/95DF;"MM.

)>(#i?(o+45#*+A(#P2G1#)0'k)"..=(#)"3.(?2+=)%#& <.IA& J&3.I(K2+%#&L#MA"#)J`*Hb45#J@I\#)0@EQa2(#J42`9#)#)/012345#J7(2a#;N.".
(3)

Calderon, Jackie (March 2011), jcaldero@mdanderson.org . 
)M(#h2HS45F#i28`e5#j?AS4#$(?345#^\0+45)><"<(;#)"ML.
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#_B?W8E4#f2WB0&%45#YW+AEpF#JW(*v45#JX2WG45
J7k2(FRu^kw4.
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i?8E4#2b45*SE`5F2+n5:$[J42,/*@au�?EAp
�ITJB-Y�5?[2+I\_8(-.

!KmBi-i?8pf2@q9-cz2H(:5*T{P27&45
F-#CW@+mp#P2W7&45#_W(#:5?W(#JW(F23(�0WQE4

#JWB�2%kFh2WW+45#JW7k2(FRu^WWkw43(F#JW(F2
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J@n5��45#VX9#Y8G6#2+\)L- . (

!C@+m6Fcz2H+45$E45KI&Eps@tHE45908E+45
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f2B0&%45V@]50m45F.

Y8Z)L-  (
#$T2H'45#P2�045#P5*vE`5V7&+6#d:#P{#^\0+6

#i2z0QI4#i?`9*k-#/?X#|*7(#�2%p926#^@+EB#�@,
F#~I+Aps@7q#�2@+I4#~�2'E(5#Y(27(F#�*Z ,#PF23(F

d0S45F#�*vI4.
)N(

KmBi-i?8pi2\9-|2'p5f59D?45f2@q9r26�n5?A426JB0n5:J7k2(V\50E4�2`Fr5i?8pFJIb`
s@tHE450@vSE45F0@b&E45FJ+8A(FcI�45J(?AI(C(f2@q9r5.



 !"#$%&'"($%)*"+$% ,-.$%: /0'"1'2% 3"4"0567% 80965# ":5;<=> ?%@.A$ /0@"*B*$% 3"#AC5*$%.

-!N-

 CC+* &A0 "*0D>)j-h (S91M% !0CO5 3%@"#5=% aP>0:

)X(

 CC+*)j-h( S91M% !0CO5 3%@"#5=%.
)d(

S@B5,-%>.$%":'^#$%I06EV$%^O'0G=,#"95G05F"*"cN@"5I06>Q/65D&DaC1!0CO5$% GJN*0
GQq>H5@"#\$%"0@5N#$%>>Q3"'b"N$%/90;F$%.

tD>_"O'K&'"#*3"*F+$%/06-$%7a*10F>4>#,-%>D>Q3%@\(G0#aC1M%/0b":'$% !0CJO5A$
!40>GQ8A\5Y"N6o#)'"45>/-"+>&D8C"'*$%/0$"5$%7a*10%zF#QF>4>#,-%>D":#:

 G0#3%@I>$%/0P@M%>G16510>GQG>N0&;<5$% E@b%F.

 G0#3"O'#/*F+$%Cb%>6$%>)%@5'>"N3,*"B*$%c<(*Cb%>6$%> (.

(1)
http://www.huntsmancancer.org , 3/2011. 
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 G0#!0$%>F$%3"0P@M%>>QCb%>6$%.

 G0#3%I0:45$%/96A*$%3"0P@M%>>QCb%>6$%.

 3"0P@M%Cb%>6$%>3"#0CO5$%>G"N@M%>&DGN"*QF%F=KY"BC$%8C"'*> F>J4> /J0VnM%
/0$F0-$%>8C"'*>G0I+5%Y09B5$!40GQG>N5/0$"+G*EQ,-%>D>QI063% GJ16510>

GQG>N0&;<5$%R E@b%F!40>GQYI5A53"C%@5O7"#/06-$%/*"B$%.

 8C"'*$%/;@5+*$%@01%>*$"#!0#"'M%>>Q3"5NF$%3"0P@M"#Cb%>6$%>!40GQ8A\5Y"N6o#
F%>*#/B'"*!@15A$F1>3%>4.$%W$VN>"zP0QGN"*Q%,-%>.$/0b"O'2%.

)X(

 "*0D%F=$%I063%/04<B$%/-"+$%&5$%!AC55!0CO5 F%>J*#>% 3"C%@5JO /J-"+ "JzB#5
":5"#AC5*$U'"D&DSA5+*3"n%@.$%/*"B$%8C"'*>3"6%@51%/b0ZG0A*"B$% IN@*$"#_%I4M%>
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(3) Elastal, Ahmed (2008), "Lecture of Openings", Institute of Design Graphics, Egypt .
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(3) 
HCAMC in association with University of New South Wales (November 2006), " Australasian Health 

Facility Guidelines", Australia and New Zealand, Australasian HFG, page 346 .
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Yee, Roger (2008), page 14.

(4) Yee, Roger (2008), "Healthcare Spaces 4", New York, Visual Reference Publications, INC, page 111.
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(1) 
M. Miller, Kristine (2006), "Planning Design and Construction of Health Care Facilities", Joint 

Commission Resources, U.S.A .
(2) 

Ibid .
(3)

 M.Piotrowski, Chiristine and A. Rogers, Elizabeth (2007), page 264.
(4) Ibid, page 264.
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(1) 
NSH Estates, Authorized by the Department of Health Gateway number 1018 (2006), "Improving the Patient 

experience, Friendly healthcare environment for children and young people", TSO (the Stationery Office),  

London .
(2)

 Malkin, Jain (1992) . 
)K(']F"/']FLM'QCf'Ih p8:;)GHH�('J'I65R.

(4) Yee, Roger (2006), "Healthcare Spaces 3", New York, Visual Reference Publications, INC, page 274.
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Joe Dimaggio Children's 
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)m(

)6(']F"/'�C8D'IAq%j":;)GHHS('J'IRR.
)G(']F"/']FLM'QCf'Ih p8:;)GHH�('J'I64H.

(3) 
Yee, Roger (2006), page 186.

(4)
 NSH Estates, Authorized by the Department of Health Gateway number 1018 (2006).

(5) Malkin, Jain (1992) .
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q"24OQ A(O"%l(Mary Hare)S%O24Od?G%.O"%R-./OQ4+O>(OI]OWN!Os4FP4g*4O"PR-!O52P,Ni2?O#%
W(%4Ir\OC%"4OF42]iOF44G4O0"%^GOF7"cOQ'VOU'G./O54OQ/JO24OWN!O@LOZOF?/`V OFA%)M(5P-. OZ
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)6('INO P'QCFL'3F*M)6RRS(J'I656.
)G('J'IsO >'yqE/65G'I64K.
)K('�j2'(> d'E#Fr'IA& #9:;)GHH4(J'IGHK.

(4) Hare, Mary (1986), "Physiotherapy In Psychiatry", Lois Dyer, page 42.
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)G('�j2'(> d'E#Fr'IA& #9:;)GHH4(J'IGH4.

(3) Yee, Roger (2006), pages 2,4.
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Yee, Roger (2006), page 62.
(3)

 L. Miller, Richard and S. Swensson, Earl, FAIA (2002), "Hospital and Healthcare Facility Design", WW 

Norton &Co Inc, 2ed .
(4) Malkin, Jain (1992) .

\Q-)m -_~(
):(OT2+ 4V4OQ-\OB7Ob2R1/O>%4G(

?J%SOP?O"2E(N/ The Christ Hospital, Cancer 

Center, Cincinnati, Ohio 



OU2?./BN2R./n42H./OQG9./:OF%N2,Ni/OT2V2%(S@/O$%AS(?O2Y(]*+ Oo/"9&.OF%"24'4./OT2?&#(4./.

-R�-

/OQ4'(,4&.OB#'( OZO#%S4./O#, ./Os4OQG/ (./O !Oh.`- OW(] .OJ-"4./O0"/ILO>/"(S/OqI4O5+Op2+2?#N
J-"4./OF]IOqI4O5+5%"g/J./ OBa"4./Os4OQ42'(./OB7OQ-.Oda/  Oq %SOs] 4?O5 -(O5!OQa9% OZ

.2?O54J%S.
)_(

QHI4./O"(N 2-.Oq"24'4./ODG ./:

N 2-O >4G%OU`V%O b%S?O Q2?A(,@/O "(

O k2?(N/O W&-\" Y4V./On2%A4O s4O U,2N(% 
52,Ni/+29("/O u /"(%7WO 54<�X<OB.L
_�:<O54O p*-.O U,2N4./O 829("@/O  l O >

n.2V./ OD]/ ./OZOQG/ 7OF72aLO5-4%O24-
OK&+OE29S&.OQ2?A(,@/OU(2-4O5%?

O 5%?O b%IS./O F%G GHO0",!
C%"4./Q2?A(,@/ODE 4 ZOQ- 
O DE 4-O )2(S%O Q2?A(,/2O"(N 

OQ #?_�:<>OK&+Op2a%!Oq (S% 

O FS2,4O "?('( O )/"I!y�<<>:OKNI1/O IS./O  l
Q2?A(,@/ODE 4OQ4'.OB72-./Od#,4&..

-O > A%O5!O F.2SOB7Oh.` O p*R4OT2+24,.2-O Q2?A(,@2?O F%( G./O >EN./O "%7 (O K+/"% 2OQ2?A(,@/O"(N 
 7 "-%4.2?OKa"4&.Oe2+I(,@/O F4IHO>%IA(?OQ-.OK#'(OB(./O>2]"12?Oe2+I(,@/O>(%O5!OQa9%O 24-O5

JVS./OIN+OC%"4Z OI J%O5!OK+/"%QHI4./OQ24'(,@O0Jl2VOF-"S(4OB,/"-?C%"4./OFV2S./OIN+
OK.LOh"S(4OB,"-OQ-O)2(S% J%SOQI2'%_�<<>:ZOI J%O24-J%SOT2? "\4./O>%IA(.O5-"?OQHI4./

--2H.O k"%c O p*R4Oq2\./O >%IA(.O "(N O/`LO FG2HO F%V"2H./O 0I2%'./O K&+O 0II"(4./O 0"%?-./O I/I+1/O F4I

F42+O5 9%&(OFN%?2-OQ]1/OK&+O[GH%O24-O>VS./O0"%?-OTN2-O0",!OF4IH.OC%"4./.
)=(

TAU'$!86*E234*

 D"^./O B7g/J&.O B,"- OC%"4&.O B,"-O I V O >J&%O F%I"9./O[2HO U@ I O 0IaN4 O "
"%",O0IaN4  ,\(Ou2(94O5 -%O5!OUV% O5 %J9%&(./OQ%^\( OFa"44./Oe2+I(,/ O 0"2Ni/OQ%^

OF7"^./OQHI4OIN+O0I V 4./OF42'./O0e2ai/Ou2(94OD*H?OC%"4./O"%",O"/ V?OIV O5L.

)6('INO P'QCFL'3F*M)6RRS(J'I64S.
(2)

 Jeong, Kwang Young (2005), "In Detail 05 – Hospital", Archiworld co.,Ltd, Korean, page 22. 
)K(']F"/']FLM'QCf'Ih p8:;)GHH�('J'I6K.

c=�)4-6R()G(��O'0 9B)>;'E)r+ D'c#� b&
Kidspapa Dental Clinic



OU2?./BN2R./n42H./OQG9./:OF%N2,Ni/OT2V2%(S@/O$%AS(?O2Y(]*+ Oo/"9&.OF%"24'4./OT2?&#(4./.

-RS-

 F%?#./OT/J2^./OF-?\?OD"^./OC'?OI% J(OB+/"% ,OJ-"4.2?O2l"7/ (OF.2SOB7.

 2HOU@ IOC%"4OQ-.O5 -%O"%",O54O"R-!O2Y?OB(./OD"^./OB7OE9S.O[OW(2A&'(4 OW,?*4
F%GH\./ ,OFa"44./O e2+I(,/Ou2(94 OW?O[2H./O 0"2Ni/O Q%^\(Ou2(94?O "%",OQ-O I J%O 24-

OC%"4OQ-.OB,"- O"%",O0IaN4 .
)_(

 OU%-"(O >(%0IS O "%",./OD&HK4,(bed head unit 4O lO 24O 2YN4 OB,!"O  lO 24O 2YN

BA7! OZO54O0" "a.2?OT/J2^./O)"2H4OK&+Oq (S(5%V,-!N(&.n9Ze/ l O0IS  O# ^a4
0"2NLB7O >-S(./OJ2YV O Fa"44./O e2+I(,@On"VO 2Y?O >-S(O 0IS  O 0e/"A&.Od(7O54Oh2?\./

Oh.`- O$&c "/"J!"%",./OF%'a OB7O>-S(./Ze2?"Y-&.O)"2H4O>a(O 24-OQ%^\(.0JYV1/
F%72ai/#^a./On2%A.O0IS Oh.`- O>]"OQ-\.2?Oda 4O24-)m -:<. (

):(

Q-\)m -:< (OF%&H/I./OFS/"./ OT2?&#(4./O$%AS(.OBa"4./OD"cOB7Osa (OB(./OT2%NA(./OC'? Ot"9./On,!.
)=(

O5%(A%"#OIV %OFa"44./Oe2+I(,@ :

@ ! :HO54O2Yg2+I(,/O5-4%0IS .2?OI V 4./O>-S(./OJ2YVOQ* Oh2NlO5 -(OF.2S./Ok`lOB7 OZO0IS

QHI4./OU2?O$ 7O0I V 4O0e2aLOB?&(O24IN+ OZOB-.O0e2ai/O0IS OQG9( OQHI(Oe/IN./OFa"44./
OW(%?&(O>(Oe/IN./O5! OF7"^./OQH/I?OFa"44Oh2NlO5!OT2a"44./OF,%g"OD"'(.

p2%N2R :OUN2V?OT?R4./Oe2+I(,@/OJ2YVO54OFa"44./Oe2+I(,2?OW,9N?OU%?#./O> A%Oz"/ #./OF.2SOB7
 G./Ok`l Oz"/ #OF4&-O2Y424!O"YE%OF.2S./Ok`lOB7 OU2?./Oe2+I(,@/OJ2YVOda (O0" .OQ-\O>R

Oz"/ #./OF.2SOB7OU2?./O$ 7OF(?R4./O0e2ai/O0IS .
)M(

(1) 
HCAMC in association with UNSW (2006), page 347. 

) (!"#$%#$%!#&'(!#)*&!+,-.) /0/(!"" !"#$%!&'()*+,-.%!&/&0"1%!&2345&67&()89%9:;,%!<&=>)?%!&=)%@8AB""1$234'&!56'-7"!5$89
5-#:;6<"=1>'?6<!5@&'4A!"0BC.

(march equipment.htm-medical-unit-head-bed-/product_desc/pid861477/medicalhttp://www.nobodybuy.com
)3(

2011) .
)D(!"#$%#$%!#&'(!#)*&!+,-.) /0/(A!"0BE .



 !"#$%&'"($%)*"+$% ,-.$%: /0'"1'2% 3"4"0567% 80965# ":5;<=> ?%@.A$ /0@"*B*$% 3"#AC5*$%.

-FG-

 D0$E ,>->$% ,:1 3"F@**$% G"=H51% I"5.*> J"+ K#9*# L"0* M@>H >N O"*6 ,P H0>Q5 !40

 R@%>C$% /$"6 &S.
)T( O;@ ,PU$"# VF>* >W "*P)X-YT. (

 ,PU)X -YT( /*Z'[% \H6N 3"F@**$% G"=H517.
)Y(

(1)
 HCAMC in association with UNSW (2006), page 345 .  

.Smart Hospital2011), (hdl.com-www.smart
)2(

(3) The American Institute of Architects (1996), "Health Facilities", Rockport Publishers Inc, Washington, D.C .

,PU)X -YY ( /4>HQ* /S@]$ ^_>*'

 &F@*$% `0# ,-.$%> a@.$% !>A1N>.
)b(



 !"#$%&'"($%)*"+$% ,-.$%: /0'"1'2% 3"4"0567% 80965# ":5;<=> ?%@.A$ /0@"*B*$% 3"#AC5*$%.

-FF-

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

&-+U$% )"09*$% 80965 `P*05 \06# /*H+51*$% \"([% cC; ,<+ `* ,.CA$)00"d9* cd* !d1"'5

/0'"1'2% ,.C$%`"P*2% @H9# ,>"60 `N O*-*$% &A= !40 "*P ef"d.5@%> 3"dC06*$% Od46 @0]-5

 D50g@ C+ !1"'5$ ,.C$"# /C06*$% G"0U[%.
)T(

 V5".$% @F+[%> @.-[%> ehH@>$% K0#[% `>A$"P ,".C[% /S@i &S /4:#*$%> /jH":$% `%>$[% @"5+'>

,".C[% /B0#C c* OG<50 `N H# <S O0*-5$% ,PU "*Ne /'P%H$% `%>$[% `= HB5#'> RH":$% k>*$%>Hd9S

/#d1'$"# l$_dP> /d0'>5@P$% 3"0-+U$"P O:$ /##6* 3"0-+U$ O>1@ \"([% cC; KB# mA= O1@0

M@46$"# /-"+$% @j"51$%> M@1n[% /0CiN> 3"U>@.*A$ee/d0@%H4$% 3"d6>A$% KB# cF> m1'' 7>

!BA$% KB# 80AB5> ,PU# VF>* "*P)X-Yb(>)X-Yo(M@1[% mA= /'>A*$% Hj"1>$% KB# @("'5> ee

1P2% /#"(*# G"0U[% L_:S `"P*A$ /A*P*$% /'0Q$% cC;> @%>1.
)Y(

HIJ)K- B(
)B(L$(MN!58O'@6<

 Hope Children's Hospital, Oak Lawn, 

Illinois

HIJ)K- D(
)D(!P!QR1&!5S1T Janet Sinegal 

Patient Center, Seattle WA

%/#012! %. 3$4*%0 4"! 4%5601! %+$ 027 .

-0 k@> M@0]- HF"'*> `0*H9A$ H'"1*# /0H@S /60@* &1%@P# /6%@517% H>Q5 `N !4

!d0#"'[ ^@"d+*> Cj%>d6$% &dS /0j"#@:P ^@"+*> `>0Q.0A5 Q":4# H>Q5> !5PA$

G"=H5d17 )@d4> Cj"d6$% &A= /9AB* M@>- kA+ &.+5 \06# C.U$%> `041P[%

 K0@*5$% /C6*# ,-5* 3"F@**$%.

-@517"# 86A0 `N !40 @%>Q$% O%H+517 /*j<* L"0* 3%@>H /6%.
)X(

)0(!#)*&!UL:9!"V4W8*6<) //E("A0//.
(2) 

M. Piotrowski, Christine (2002), "Professional Practice for Interior Designers", John Wiley and Sons .
(3) 

Yee, Roger (2006), page 178.
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,U*E R,? n?F*E k/BS b)VE%*E `
 [AV R6 bo2.O*E `,U*EH

 k,BK a.o`*E R6 n-E3_ 7E%OBCE
 J&q.]BGE eF4H a2.O)* FpZ*E

 `IF(*E 3o R8 .6 123W?
 r)8 %8.^,*+_EF*EH mH%&*E

 FK3B*E !,)hKH.

%;!<!=>#$% $?92@$.

 `,U*.? @.K.]Z*E 7E%OBCE k/BS
 =H2 T'],* liZ*.? mH%&*E

+_EF*EH.

H5"5=L#$%MN!OP$.

 b)8 %8.^K +,o.os @.Ut^6 7E%OBCE
 .&* .&GM T,_ +,',]t*E 1m.>fE [3Vu

 v,hUK b0 F,]I 2HumH%&*EH +_EF*E.

%H5_!>8#$%MN!OP$.

 %8.^S 1F#.]6 F,�*E 1m.>fE 7E%OBCE
 R6 3o F,03K r)8mH%&*EH +_EF*E ,

 =3>3* b0.I H J-A6 1m.>fE P3B^6
 vhUS .(6 `,U*E @.G3"6*EH R6QE +6A^

 +,WO�*E.

%H5>Z#$%V!)_-$3%;!X([#$.

 b)8 !('K +,Z0 [.(8MH @._3* 7E%OBCE
 =H2 T'?H b]W'*E n�/*E R6 !,)hB*E

+_EF*EH mH%&*E.

%T!U-$.

J,(WK JK�'? F,03B* +)WiZ6 %8.h(*E
+,43WO*E v,hUKH*E`,UbWO�*E

 !(8 !/i(*E R(0 1F,�4 +,("? R"*H
3KH +)WiZ6 %8.h(*E 9,(o !"�? .&'Ss

 +,43WO*E F,03B* c*� R6 !/0M %,o
 bWO�*E `,U*EH +SuH%U*.? 23'�*EH.

 b>F(*E %8.^,* `,U*.? L3S`i,)K F,03K
 +#.�*E J�_ R"*H y:3*E m./: b)8

 YC.Z6 F,{ j':36H `,U*.? YC.Z6 F,{
 `,U*E mE`oM 9,(o R6 PFS D.

(Q>#$%R$(S.

03,0 �D`GDE 9Z(S y,I3(*E 7E%OBCE a.,B_DE F+,WO�*E +6A^*EH R6�*
 Y,_FB*.? b_3SH L."(*E me%? g.^_w bt'SH |.

 �.h]\ @.,i�B^(*.? +4.O*EH }hCQ.? +,G%'(*E @.\A]*E 7E%OBCE
 +,(*.'*E @.i4E3()* ) +?3\F)* +6H.h6– vSFU)* +6H.h6– .SFB"])* 7H.h6

 .SFB"]*E 3(Z? k(^K D L.q%*E +h]\ T,_–pZB*E +)&C },– b)8 !('K
 m3/*E 2.�BGE– @3W)* �.6 ( m.>3/*E R6 %U*E b)8 %8.^S Ed*
 +o.U*E F,03KH+_EF*EH mH%&)* , r)8 !('S ./SM +6A^*EH R6QE

+,WO�*E .SFB"])* jB6H.h6 [AV R6.
%;!5<(8#$ : %8.^S @3W)* �.6 3qH @.,>2QE b0 y,I3(*E [.('BCE

.U*E F,03KH m.>3/*E R6 %U*E r)8 +omH%&)*.

 2.pBGDE RI.6M
+,/SF(B*E @E%_3*.?
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-:$ %AAF".)6 -Q!:.)6 4'3O/0 !$2$40R# G+#56 H4S)6# TC8.)6 U#"+.)6 TCJ V64#56 MWJ 9 /,'
:.)6-K*!$,$"+)6 /0 %,+ XC.J O-'# 9YZ[Z %:+'\]^_64$4+ %:+' !$)!8#``^ 4$4+.

-K:.)6 %$a4/.#2)6V64#b): c#"+.)6 /CJ I!G4+)6 %C3S. 74A!8.# %;)!:. /0 7-!$4)6 H$28"
/.$CPL6 *&!;. /0=!8'56MW:)6# V$C:")6# <$4-")6#.

 -K:.)6 %)!+4/.#2)6V64#b):4' 4$0#" d.6?+O# I!G4+)6 I. MW:)6# %$!P#)6 @!;. /0 %C.!3".

 %C.!S=!8'56 c#"+.)6 /CJ ?0!," 7e$.". 4-6#3 d$4F") V$C:")6# <$4-")6#/.$CPL6 4$0#" ()f3#
/APO !20# -K:.)6 /CJ I$--4".)6 /E4.C) %$'G %$!J4=-85!K' g4":.)6 %$.)!:)6 MW:)6 VN,.

Y

b) /.#2)6 -K:.)6 I#3"$/,!'. %>W> I. V64#:

Y - /)!.S)6 /,'.)6 : V!J X8!""06 V"YZ[Z I. I#3"$# @.!S -$-;" !$)!8 h-$-;" V"$#] 46#-O
 1+$#\]^ 4$4+.

\ - I. I#3"$# G+#56 /,'.)6i 46#-O.

j - /'#,;)6 /,'.)6 : V!J X8!""06 V"YZkZ I. I#3"$# !$)!8 X.$.4" V"$#Yj 4#-.

, 6/2011http://www. nci.cu.edu.eg1

 -!-"- $9:(4;+$<,4=+:$012,+: )$>(/&=+:– !"#. (

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

(*0"1&' "2, (*"34,506

!"#$%&' (1,$5& /0$73.

 -)*1&' "2%&' 8"$90 /%*

 :*)&' ;*)"3< -=>3.

 !"#$%&'()#$

 !"#)$ -% (&'()*+ ,-./01 2345
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 F+>GC, +353 H> -)0,&' :2D7 I'"JK L$E

(G*E,&' M"G&' -5"$K&' I$J3J&' H, :=%7&

".373$*7EN'OI3+4&'3 (E'"=& -)$C)P'.

$4)<& LQ3&' BD) -. +*5&' "R),&' ".37 :G* @*E

 :*)&' S=> -)0,&'.

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

 &9: ;<=)*+ ,-:>&-)+> 23/?@+> ABC DE
 2&0<E DF 23/=F A/=GHIJ> KH:L/M NO

C>P Q/=# R*C K=H(S 2K-T5 ,1KU !
 JV W !C&)+> ;*F ,-<EX> Y"ZH+> ,[G:
 DF !)(H\)+> ]4(S JL ;^"S J /':O
 _K(H+> ]KT` a/EB(HIJ> KH:L/M

/")+> b*FN W cSJJP DF dZ=+>L
 e-fKH+/` 34(g+> hGZ? J /0?OL.

 DE P/#3i> !=I R(j /0?O k0H?
 lK-UL a/H1J.

*H` m/)HnJ> m&F ;*F A&? /)E ,-=
 !)(H\)*+ ,-:/\:i> a/o/-HfJ>.

*0123#$%456)#$

%7!18(9#$.

 234p+> DE k0H? /0?OL ,-:>&-)+> 23/?@+> ABC DE
 m&FL W KS4H+>L q/j40+/` ,r-*)+> &'()+> ,r-`

 LO ;G-I4)+/M s/pFX> DE t&'? KuvE wO m>&xHI>
 y3@+> ]>4fOL a/S/=<+> m>&xHI> LO 2341/: P4oL.

:!;<$.

 c<E ,=?Kz LO !C&)+> @-Z` 3/{H:> &F/GE K1>4S m&F
 e(SL !C&)+> ,+/p` m/fP|J> ;+V wPv? /)E

 mP/z !)(H\E wO }/n3VL c-1 4n /)E K~MO �?K)+>
 ;<=)*+.

* &'()+/` !-)9S @MKE LO /?>&n aBZE K1>4S m&F.

* ;:/\:V �/-Hf> K=H(? d-f &'()+/` ;*pE K1>4S
 w4-fN/<r)�B+`L ;+/H+/ qL&'+>L ,f>K+>.
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 K{: ,?�3 ;1 ,-:�KG+> ,?�/` ,`/H"+> m>&xHI>
 ;*F &F/\S d-f !C&)+> ;+V mP/G+> �?K)+>
 &'()+/` m/)HnJ> m&F k0H? D"+L N/<r)�J>

 m/)HnJ> YH? Y+L ,?�/` _LKf �(zL d-f
 DF y/=[:J> ;[(? /)E /'*-)9SL /')-EKH`

)Hn> m&F 3>L@+>L ;jK)+/` 23>Pi> m/.

#!=%>'?"#$@1A%*+,!-#$.

 @-Z+>L ;*C>&+> @-Z+> D-` �`K+> m&F k0H?
 w&+ ;=p(+> KS4H+> DE &?@? /)E ;o3/x+>

 !)(H\)+>.

%7!8!B/#$.

 ]>4fO LO a/S/=: wO m>&xHI> m&F k0H?
 !C&)+/` y3|.

(C/#$%D$(E.

�.>4Z+>L a/-j3X/` �-:>K9+> m>&xHI>
-+ A/)9+>L �`/[+> ,)-z R-0?L A/)9+> K14

 b*F &F/\S ;H+> a>Kuv)+> DE 4nL qL&'+>
,f>K+>L }LKZ*+ ,jKF K-U �-:>K9+>L W

 b*F PK-1 ,+4'\` R{<?L �&x*+ mL/GEL
 ;:/\:i> �/-HfJ>,-pxg+> ,EB\+>L DE�+

 �/0?O.

F!BGHIJ$%7$@1KL%45$6)#$

%>E!"#$%7!M$3N#$

* m>&xHI> &(? /<n m4?KSX>@-f;^-�L !)(HI> d-f ;'-1KS �-+L �Z`
 ,-*-)9S ,?3/)(E K5/<F w�` l&?L@S YH? Y+L ;\-.K+> !C&)*+ ,+/pM.

* &F/\? m4?KSX> &?&ZS b*Fc+/)(HI/` ,+4'\` l/9SJ> LO �oKE ,[G<M
(+> ;1 &F/\S b<=)+/` 2@-)E ,EBF h?K[+> b*F 34~.

*?| ;*F &F/I m4?KSX> P4oL 2P/,-(-=[+> 2q/ji> !C&)+/` /E &f ;+V.

 (O38<$%@1K

%>OD!P,Q$%7!E?"#$ : !M a/?4HZEL &'()+> q>@oOL a/:4"E ,)./z K1>4S
+ ;:/\:i> �/-HfJ> b*F PK*+ �+�L &(p)+> 3>49` 3LP b*F _K(H*

cS/E&CL N/")+>.
 /')9f D"+L lBFO 234p+/` kj4E /)M ,?P/#3i> a/H1B+> K14HS /0?O

o K-T5 /'F@: !'I ;H+>L }34+> ,E/C DEL >&.
%>NRH-)#$%7!S#!")#$%*T%U(/H#$ : ,^*Hx)+> a/9+/()+> ;1 y4<H+> m&F �f4+

 !*)+> ;+V wPv? /)E e-[gH+> P>4EL N>4+X>L 2q/ji/M.
%V$(#<$ :> cH-+/(^` q40+> N/\"(? d-f �-`X>L �-=+> N4*+> m>&xHI

?L @-Z+> y/\S/` �/\fi> DE N>&?@?L ;*F N>&F/\s/pFX> ,.&'S.

 !)(H\)+> w&+ 3/z4+>L qL&'+> d(=? d-f ;<=+> N4*+> a/o3&S m>&xHI>
 c*(9?LN/EX>L 24G+/` K(g? c(E �-=+> N4*+> !C>&S �E W.

%>1"1BW#$%XY!ZQ$ : !C&)+/` �G1 ,-(-=[+> 2q/ji> ;*F P/)HFJ> k0H?
 !pS J ;H+>L ,)*{)+> h�/<)+> �(` &o4? D"+L 2q/^"` 2q/ji> /'-+V
 h-GZS ;1 K-=M 3LP /'+ ,-(-=[+> 2q/ji> NO d-fqL&'+>L ,f>K+> w&+

 !)(H\)+>.
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%*+,!-#$%@1A#!=%>'?"#$ : 3/{H:J> DM/EO
 ;<=)*+ ;o3/x+> @-Z+> ;*F ,*[E K-U /'(-)o

 ,-o/o| a/Z[\E LO �1>4: &o4? JL.

%>1[!/9#$%XY!ZQ$ : a>@-f 2q/jV &)H(S
> �E W �G1 ,-F/<p+> 2q/ji> ;*F 3/{H:J

 @-Z+> !(9? ,^-(j ,-F/<5 2q/jV m>&xHI>
 2q>KG+> ;*F &F/\? JL k?KE K-U.

7!18(9#$ : ,-S45 a/I/"(:> P4oL �f4+
 ;+� q/F&HI> ,){:O &o4? J c:O /)M @-Z+> !C>P

 ,-54px*+ �/-HfJ> �?K)+> &G^? /)E.

@1K,!.H\J$%7$

:!;<$ : 3/{H:> &F/GE K1>4S m&F
1/M ,Z?KE K-U &F/GE m>&xHI>L W ,-

 LO !5>4^` NL&`L &-o �K1 NL&`
9-H: /'Sq/^M DE !*G? /)E &:/\E, m&F

 L ,f>K*+ ;:/\:i> �/-HfJ> h-GZS
 /0?O W ,-54px+> /0?OL ,?PL&Z+>
 d-f /-\^: k?KE K-U /'(jL ,G?K�

 _4^5 !"# ;1 /'53 YS.

 a>@-Z` N4?@^-*S 2@'oO K-14S m&F
-f 3/{H:J> q/0z ;*F &F/\? d

 ;=p(+> �T0+> DE !-*GH+>L �z4+>
 �L3 d(`L,f>K+>L qL&'+>.

*P4oL ,-+/H+> 234p+> DE K'{? &(p)+> m/EO 3/{H:J> &F/GE
 cE>&xHI> m&FL.

%7!8!B/#$ : w�` y3| ]>4fO LO a/S/=: wO m>&xHI> m&F k0H?
 &'()+> !C>P @-f.

>1/N#$%F!)[<$ : 4o h*x+ ,-<1 a/f4+ LO A/)FO wO m>&xHI> m&F
 q/CKHIJ>L ,f>K+> DE.

>1"1BW#$%XY!ZQ$ : 234p+> DE k0H?
 YS d-f ,-(-=[+> 2q/ji> m>&xHI> m&F

 �>3/': 234p+> �CO.

%:!;<$ : ,1K()+ �./f ,F/I K1>4S m&F
 N4^-*S D./=M K-14S m&FL �z4+>

HfJ> &GH^: /)E a>@-Z+/` ;:/\:i> �/-
 �-Z)+> �I4+> �E !5>4H*+.

%>OD!P,Q$%7!E?"#$ : a/H1B+> K14HS
 D"+L 234p+/` kj4E /)M ,?P/#3i>
 }34+> ,E/C DEL >&o K-T5 /')9f

 /'F@: !'I ;H+>L.

 @-ZM 34')9+> /'*)(H\? a>K))+> &fO
 k?KE K-UL h.J K-U !"g` 3/{H:B+.
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>]3A#$%7$,!0E

Q$%7!E?"#$>OD!P,.
 a>&fL K))` ,?P/#3i> a/H1B+> K-14S

 &-o �z4)` �GSL l/9SJ> &?&ZH+ �?K)H+>
 234p+/` kj4E 4n /)M K))+> ;*F> .

:!;<$.
 h-GZH+ ,G*(E �./f ,F/I K1>4S

 �-Z)+> �I4+> �E !5>4H+>.
(C/#$%D$(E.

/H\`4"+> K-14Sa 2&F/\)+ �.>4Z+/`
J> K�/xE DE Y'H?/)fL ;jK)+> }J@:

 ,EB\+>L DE�+ �/-HfJ> b*F PK*+
 ,-pxg+>.

 a/-j3X/` �-E>K-\+> m>&xHI>
 c^-{<S ,+4'\` @-)H? d-f �.>4Z+>L

 a/?L/)-"*+ cHEL/GEL . b*F PK? /)E
 �/-HfJ>,EB\+>L DE�+.

 ,G*()+> RGIX> m>&xHI> ) a/�B`
 P34` m4\=-9+> ( ,^x` @-)HS d-f

L e-MKH+> ,+4'IL N|4+> ,:/-p+>
 W a4p*+ ,5/EL h?KZ*+ /'HEL/GEL

 4)<+ ,-+/(+> /'HEL/G)` @-)HS /0?OL
 /'HEL/GEL R-{<H+> ,+4'IL W /?KH"=*+

 ,`4�K*+.

 ,f>KHI> LO 3/{H:> @-ZM K))+> m>&xHI> lBFO 234p+/` kj4E 4n /)M
 ,-0?K)H+> a>&f4+/` ;jK)*+ ,f>KHI> K1>4S m&(+ >K{: ;jK)*+.

$%XY!ZQ$%>1[!/9# : W �G1 ,-F/<p+> 2q/ji> ;*F a>K))+> 2q/jV &)H(S
 J /)E lBFO 234p+/` kj4E /)M ,^-(j ,-F/<5 2q/jV m>&xHI> �E

 ,-pxg+> ,EB\+>L DE�+ ;:/\:i> �/-HfJ> hGZ?.

%V$(#<$.

 kS/^+> K0CX> N4*+> m>&xHI>
 �.>4Z+> DE q>@oOL a/-j3X/`

: ;*F &Mv? d-f s>4`X>L ,E4(
 b<(E ;^0?L ,-j3X> qL&'+>

,<-:�)[+>L.

 DE w4*(+> q@9+/` �-=+> N4*+> m>&xHI>
 d-f RGIX/` �-`X>L �.>4Z+>

 DE N>&?@?L cH-+/(^` q40+> N/\"(?
 ;*F N>&F/\?L @-Z+> y/\S/` �/\fi>

s/pFX> ,.&'S.
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(C/#$%D$(E :-j3X/` �-:>K9+> m>&xHI> K14-+ �.>4Z+>L a/
 ;H+> a>Kuv)+> DE 4nL A/)9+>L �`/[+> ,)-z R-0?L A/)9+>

 b*F &F/\S,f>K+>L qL&'+> }LKZ*+ ,jKF K-U �-:>K9+>L W
 ;:/\:i> �/-HfJ> b*F PK-1 ,+4'\` R{<?L �&x*+ mL/GEL

,-pxg+> ,EB\+>L DE�+ �/0?O.

 K[C DE D-*)(H\)+> ,?/)Z+ Y*\+> a/o3P D-gxS YS }J@:J>
 ;+V ;:/\:i> �/-HfB+ ,`/9HI/ML,-pxg+> ,EB\+>L DEX>.

 ,G*()+> RGIX> m>&xHI> ) P34` m4\=-9+> a/�B` ( @-)HS d-f
 h?KZ*+ /'HEL/GEL ,:/-p+>L e-MKH+> ,+4'IL N|4+> ,^x`

 W /?KH"=*+ 4)<+ ,-+/(+> /'HEL/G)` @-)HS /0?OL W a4p*+ ,5/EL
L/GEL R-{<H+> ,+4'IL ,`4�K*+ /'HE.

 ;1 /'(-)o ,-\-.K+> &F/p)+>L Y+B\+>
,=\<+/` ,Zj>L K-U DM/EO D-*)(H\)*+

 P&9+>.

%>1[!/9#$L%>1"1BW#$%XY!ZQ$.

 a/ZH^+> m>&xHI> YS Y+B\*+ ,=\<+/`
 ,r?P3 ,-(-=� 2q/jV ;*F A4pZ*+

 /EO W >&o ,^-(j ,-F/<p+> 2q/ji>L
 2q/ji> b*F &)H(? /'){()1 a/zK[+>

 /'S&# aL/^HSL �G1 ,-F/<p+>.

 ,*z �E &F/p)+> m/EO ,-1/M ,f/\E P4oL m&F
 l�'` &?&g+> Yf>@H+> ;+V wPv? /)E &F/p)+> P&F

 ,G[<)+>.
 ;jK)+> D-` &F/p)+> A/)(HI> ;1 !C>&H+>

 &?&# Yf>@S ;+V wPv? /)E !)(+> Yz/�L 3>L@+>L
 �?K)+> ,-54px+ ;:/\:i> �/-HfJ> &G1L.

;*F 234p+> DE k0H? ,:/-p` A/)ni> D-)-+>
 m&(` �`/� ;[(? /)E /'=-[gSL &F/p)+>
 DEX/` �/\fi> &G1L ;jK)+/` m/)HnJ>
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 3L&*+ ;G1X> �G\)+>
 �`/\+>L �P/\+>.

^O3)H#$%7$6KL

 _KU y4<S
 DE ;jK)+>
 ,?PK1 _KU

 ,Z<oO wKCOL
 /'` wKCOL7

 ,?/<(` 2KIO
wKCOL ,5/C

 s K`/<F� 2KIO
 LO� 2KIO.

 ,~f/=+> a&oL
 A4CP ;1 ,`4(5

 _KT+> Y{(E
 �+�L K?4pH+>L
 ;jK)+> !=z DE
 ;*F �/^Z*+ �+�L

 Y'H-54pC.

6

�

7
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%*GT<$%_G0)#$%*T%&O`(H#$L%41abH#$.

 K#/=E A/pS> ;*FL ,=?Kz _KT+> �-)o
 ;z/`L q/=�X> _KUL �?K)H+> ,[Z)`

)H+> a>&f4` ,5/x+> a/E&x+> �?K.

 W ,1KU !"` �/C m/)f P4oL k0H?
 /)M D-f/<o !M D-` QKHgE m/)f P4oLL

 ,-G1X> �z/\)+/` kj4E 4n.

 K1>4S m&F ,-G1X> �z/\)+> DE /0?O k0H?
 ;jK)*+ ,f>KHI> LO 3>L@+> 3/{H:J @-f.

%>1"1BW#$%XY!ZQ$.

 2q/ji> K-14S ,-G1X> �z/\)+> DE k0H?
L _KT+> �-)9+ ,-(-=[+> /'+ NO d-f K`/<(+>

 h-GZS ;1 K-=M 3LP q/CKHIJ>L ,f>K+>.

%*GT<$%_G0)#$%*T%&O`(H#$L%41abH#$.

 ,5/x+> ,?/<(*+ _KT+> �(` �-pxS /<+ k0H?
 PK-+ ,1KT+> !C>P �?K)S ,[ZE /'`L ;jK)+/`

 ,EB\+>L DE�+ ;:/\:i> �/-HfJ> ;*F.
kj4E /)M K=<F !"` �/C m/)f P4oL k0H?

 ,-G1X> �z/\)+/`.

41abH#$L%*GT<$%_G0)#$%*T%&O`(H#$.

 ;G1X> �G\)+/` kj4E 4n /)M �B(+> ,1KU �GS
 ,MKZ+> ,?3/[` R*C ) &F/p)+> ( N/")` �GS d-f

 q/j4jL ,1KT+> m/EO m/fP|> e=\?L eI/<E K-U
 2K-T5 ,f/\)`L W ;jK)*+.

>&H+> /0?O ;G1X> �G\)+> DE k0H? ,MKZ+> ;1 !C
 ;jK)+> ,MKfL 3>L@+> ,MKf D-` !p^+> m&FL

 !)(+> Yz/� ,MKfL.
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�
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*Z3)#$%c3M

%:!;<$ : KC�>L K?KI !M D-` 23/HI K-14S
 ;*F �/^Z*+,-54pC �/\fi>L �?K)+>
+>L ,?PL&Z+/`@-Z ;pxg+>.

 K-14S)bed head unit ( a/=*[H)+> h-GZH+
 2@-`K� K-14S W �?K)*+ ,f>K+>L K?KI !"+.

 K.>@+> K[0? /)E ,1KT+/` &F/GE &o4? J
 &G^? /)E �?K)+> 3>49` K?K\+> ;*F �4*9*+

 q/CKHIJ>L ,f>K*+ �/-HfJ> �?K)+>.
 K-U D"+L N4?@^-*H+> 4nL c-1KS !./IL P4oL

 ;jK)+> �-)9+ ;.KE.
� m&F ,-:>&-)+> 23/?@+>L 34p+> DE k0H?

X> ,1/{: ,5/C ,1/{<+/  ̀m/)HnJ> /)E a/-j3
 ]>KEX>L �L&(+> !G: ;+V wPv?.

%>NRH-)#$%7!S#!")#$%*T%U(/H#$ : ;F>K? Y+
 ,9'=+> d(=S ;H+> N>4+X> m>&xHI> ;1 y4<H+>

 ;1 y4<H+> ;F>K? Y+L W !^[+> �^: !C>P
 ;F>K? Y+L W /'+/"#OL 2q/ji> a/?4H\E

H+>L RG\+> a/?4H\E ;1 y4<H+> c` !-"g.

%d!1G)#$%*9-b#$ : �/-G)+> ;F>K? Y+
 ,?3/)()+> K5/<(+> ;1 !^[*+ ;pxg+>
 kj4E 4n /)M m/)Z+/` ,5/C ,^*Hx)+>

 ,*-IL m>&xHIJ !)(H\)+> �9+ >�+ 234p+/`
 !^[*+ wKCO) �-HIB=+> ,-:4<+> ( K-U /'<"+L

 ]>KEX> !G:L �L&(+> d-f ,<E�.
>1/N#$%F!)[<$L%7!K(R#$ :? Y+ wO m>&xHI> YH

 ,-<^+> A/)FX>L a/E4IK+> LO A/"#X> DE.

%V$(#<$:N4*+> m>&xHI> 4nL �.>4Z+>L a/-j3X/` kS/^+> |LK+>
 ,f>K+/` �/\fi> ;[(? W y/\SJ/` ;f4? W �1>PL �gE N4+

 ;jK)+> A/^�X> w&+ ,9'=+>L A�/^H+/` 34(g+>L �K)+>L .

RG\+/` �-`X> N4*+> m>&xHI> &?@?L cH-+/(^` q40+> �"(? d-f
  /(=:J> P&9? h*[)+> q/G<+> N4+ 4nL ,1KT+> y/\S/` �/\fi>

 �/H:V ;*F ]KZ?L ,z/[+>L ,f>K+>L qL&'+> k<)?L ;fLK+> "

 D-:4SLK-\+> " D?|/'9+> ;+V N|>4H+> &-(? /)M W m4<+> Y{<? w�+>
 w&\9+>L ;:4EK'+>– ,?KZ+/` 34(# /0?O k<)?L ;\^<+>.

 ;jK)+> K`/<F) A/^�X>(
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%*9-b#$%d!1G)#$.<F eI/<S �E @-Z+> K5/
 ;:/\:i> �/-G)+> ,f>K*+ �/-HfJ> c` ;=*:

 !)(H\)+> w&+ ,-\^<+>.

%>1"1BW#$%XY!ZQ$ : ,-o/o| a/Z[\E m>&xHI>
 /':O d-f ,-(-=[+> 2q/ji> A4CP ;*F &F/\S

 h-GZS ;1 K-=M 3LP /'+qL&'+>L ,f>K+>.

Q$%>1[!/9#$%XY!Z : K-T+> 2q/ji> m>&xHI>
 DE 4o K-14S b*F &F/\? 2K#/=E ,f>K+>

qL&'+>L , ;1/M L Y.BE 2q/ji> w4H\E
 hGZ? /)E @-Z+> a/:4"E �4j4+ DEX>

 ,-pxg+> ,EB\+>L.

%:!;<$ : /)E KC�>L K?KI !M D-` !p^+> m&F
 ,-54px+/` �/\fi> �?K)+> &G^?.

%V$(#<$:m>&xHI> kS/^+> K0CX> N4*+>
 ;<(E ;^0?L ,(-=[+> N4+ 4nL a/-j3X/`

 D"\E N4+ 4nL ,1KT+> !C>P ,<-:�)[+>L qL&'+>
 DE R^x?L �?K)+> ,.&'S ;1 A/(1L m4<EL

 d-f �.>4Z+/` �-=+> N4*+> m>&xHI> W m&+> �Tj
 y/\S/` �/\fi> &?@?L cH-+/(^` q40+> �"(?

W s/pFX> ,.&'S ;*F &F/\?L ,1KT+> m>&xHI>
 q40+> �"(? d-f RG\+/` �-`X> N4*+>

 4nL ,1KT+> y/\S/` �/\fi> &?@?L cH-+/(^`
 ;fLK+>  /(=:J> P&9? h*[)+> q/G<+> N4+

 ;*F ]KZ?L ,z/[+>L ,f>K+>L qL&'+> k<)?L
 �/H:V " D-:4SLK-\+> " /)M W m4<+> Y{<? w�+>

 w&\9+>L ;:4EK'+> D?|/'9+> ;+V N|>4H+> &-(?
–^<+> ,?KZ+/` 34(# /0?O k<)?L ;\.

(C/#$%D$(E : m/)Z+> �.>4fL a/-j3X/` �-E>K-\+> m>&xHI>
 a/?L/)-"*+ cHEL/GEL c^-{<S ,+4'\` @-)H? d-f . b*F PK? /)E

 �/-HfJ>,EB\+>L DE�+ ,1/{<+/` YH'S J ;^gH\)+> 23>PV D"+L W
EX> �?K)+> &G^-1 �L&(+>L ]>KEX> !G: e=\? /)E ,EB\+>L D

 D"EO /E !5>41 wO NL&` e-[gS P>4E m>&xHI> !0^? /0?OL.

 ,G*()+> RGIX> m>&xHI> ) P34` m4\=-9+> a/�B` ( @-)HS d-f
 h?KZ*+ /'HEL/GEL ,:/-p+>L e-MKH+> ,+4'IL N|4+> ,^x`

 W /?KH"=*+ 4)<+ ,-+/(+> /'HEL/G)` @-)HS /0?OL W a4p*+ ,5/EL
EL/GEL R-{<H+> ,+4'IL ,`4�K*+ /'H.

 &G^<1 !C>&*+ kH^? ,1KT+> m/)f s/`,EB\+>L DEX>.

 ;jK)+> K`/<F) 3/="+>(
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#!=%>'?"#$@1A%*+,!-#$.

 ;*C>&+> @-Z+> D-` �`K+> k0H?
 m>&xHI> ABC DE ;o3/x+> @-Z+>L
 k0H? /)M D"+L �/o@+> DE Q/=#

 2K-T5 ,f/\)` ,1KT+> 234p+> DE
 ,G?K[` ;jK)+> ;I>KM �jLL J

 ABC DE �3/x*+ K{<+> Y'+ k)\S
 Q/=g+> >�n.

%:!;<$ .

 ;jK)+> D-` !p^+> m&F /<n &9:
 ;*F �/^Z+> &G^<1,-54pC

 �/\fi>L �?K)+> ,?PL&Z+/`
+>L@-Z �/\fi> &G^: ;+/H+/`L

 qL&'+>L ,f>K+/`.

 /)E �B(*+ ,-1/M ;I>KM P4oL m&F
 ;*F �4*9*+ �?K)+> K[0?

KE K-U �-HIB` ;IKM 4n /)M k?
 �?K)+> &G^? /)E 234p+/` kj4E

 ,f>K*+ ;:/\:i> �/-HfJ>
 q/CKHIJ>L.

�B(+> ,1KU

%*GT<$%_G0)#$%*T%&O`(H#$L%41abH#$.

 /<n k0H? &G^: ;+/H+/`L �B(+> q/<uO a>&-\+>L A/oK+> D-` !p^+> m&F
 ;pxg+> @-Z*+ ;:/\:i> �/-HfJ>.

%>1"1BW#$%XY!ZQ$ :&F/\? ;o/o| k[\E m>&xHI> 2q/ji> A4CP ;*F
 h-GZS ;1 K-=M 3LP /'+ NO d-f ,-(-=[+>qL&'+>L ,f>K+>.

%*GT<$%_G0)#$%*T%&O`(H#$L%41abH#$.

M &F/p)+> ,+/5 m&xHIJ q49*+> YH1 ,-0?K)H+> a>&f4+/` 3/{H:> N/"E K1>4S m&F@-Z 3/{H:>.

%:!;<$ :>4S m&F �/0?O ]3X> ;*F �4*9*+ N4*)(H\)+> �9*1 &F/GE K1.
%>1[!/9#$%XY!ZQ$ : DE 4o K-14S b*F &F/\? 2K#/=E K-T+> 2q/ji> m>&xHI>qL&'+>L ,f>K+> , 2q/ji> w4H\E

 hGZ? /)E @-Z+> a/:4"E �4j4+ ;1/M L Y.BEDEX> ,-pxg+> ,EB\+>L.

 3/{H:J> DM/EO
,-0?K)H+> a>&f4+/`
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%41abH#$G0)#$%*T%&O`(H#$L%*GT<$%_.

 @-f !C>P �I4HE �z4)` �?K)H+> ,[ZE P4oL
 ,FKI ;1 2q/^M ;*FO hGZ? /)E ,-0?K)H+> 2&f4+>

 /)E wL/\H+/` _KT+> �-)o ;+V �?K)H+> ,r-n A45L
 ;:/\:i> �/-HfJ> hGZ?,EB\+>L DE�+ �?K)*+.

%>NRH-)#$%7!S#!")#$%*T%U(/H#$ : ;1 y4<H+> m&F �f4+
[ZE KH:L/M ,9+/(E ;1 y4<H+> &9:L W �?K)H+> ,

 d(=? /)E N>4+X> m>&xHI>qL&'+>L ,f>K+> �4^: ;1
 ;jK)+>.

%>1[!/9#$L%>1"1BW#$%XY!ZQ$ : 2q/jV P4oL m&F
 aL/^HS ,-F/<5 2q/jV m>&xHI> �E W @-Z+/` ,-(-=�

 /'S&#.

�?K)H+> ,[ZE

%>OD!P,Q$%7!E?"#$: ,F|4E ,?P/#3V a/f4+ m>&xHI>
 &'()+> q/Z:O R*HxE ;1 K-U K-T5 Y9Z` /'<"+L

 234p+/` kj4E /)M ,=I/<E K-U 2P/E DEL ;.KE
 �./Z+> b*F ,z4p*E ,z3L DF 23/=F lBFO.

%V$(#<$ : a/-j3X/` kS/ +̂> K0CX> N4*+> m>&xHI>
 ,E4(: ;*F &Mv? d-f s>4`X>L �.>4Z+> DE q>@oOL

 b<(E ;^0?L ,-j3X>,<-:�)[+>L qL&'+>.

 �-=+> N4*+> m>&xHI> �.>4Z+> DE w4*(+> q@9+/`
 cH-+/(^` q40+> N/\"(? d-f RGIX/` �-`X>L

 ;*F N>&F/\?L @-Z+> y/\S/` �/\fi> DE N>&?@?L
s/pFX> ,.&'S N4+ &(? d-f }3|X> N4*+> m>&xHI> W
 K=p+>L qL&'+>N/�K\+> ]KE ,9+/(E ;1 A/(1L.

(C/#$%D$(E : a/-j3X/` �-E>K-\+> m>&xHI>
 cHEL/GEL c^-{<S ,+4'\` @-)H? d-f �.>4Z+>L

 a/?L/)-"*+ . �/-HfJ> b*F PK? /)E DE�+
,EB\+>L.

 ,G*()+> RGIX> m>&xHI> ) m4\=-9+> a/�B`
 P34` ( e-MKH+> ,+4'IL N|4+> ,^x` @-)HS d-f

 W a4p*+ ,5/EL h?KZ*+ /'HEL/GEL ,:/-p+>L
"=*+ 4)<+ ,-+/(+> /'HEL/G)` @-)HS /0?OL W /?KH
 ,`4�K*+ /'HEL/GEL R-{<H+> ,+4'IL.

:!;<$: K1>4S W a/)-*(H*+ ,f4+L �./f ,F/I
 ,`/H"*+ N/"E W ,-*C>&+> aJ/pSB+ m/{:L N4^-*S

 !-\U ]4f W c`/# /EL aB9\+> �^Z+L
w&?X>.
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%41abH#$%*GT<$%_G0)#$%*T%&O`(H#$L.

 /'(jL YSL ;jK)+> A/^��+ e(+ ,G[<E K-14S
 _KT+/` qL&'+> N/)0+ ;jK)+> _KU DF 2&-(`

 ;:/\:i> �/-HfJ> b*F PK*+qL&'+>L ,f>K*+.

e(*+> a>@-f K-14S �/-HfJ> b*F PKS ,MKZ*+
e(*+>L,o/Z+>L A/^��+ ;F/)HoJ> !F/^H*+.

%4NWR#%*9-b#$%d!1G)#$.

 W ,-)-)pH+> K5/<(+> ;1 !^[+> �/-GE 2/F>KE YS
 3/)FX> Y{(E eI/<S a>@-'9S P4oLL.

 RG\+> y/^S3> 2/F>KE YS.

%>1"1BW#$%XY!ZQ$.

 /'+ NO d-f ,-(-=[+> 2q/ji> A4CP K14H?
 h-GZS ;1 K-=M 3LPK+>qL&'+>L ,f>.

(C/#$%D$(E.

 d-f a/-j3X/` �-E>K-\+> m>&xHI>
a/?L/)-"*+ cHEL/GEL c^-{<S ,+4'\` @-)H?
 ;1 D\+> 3/T5 A/^��+ DE� K-U c<"+L

 e(*+> m>&xHI> !0^-1 W }J@:J> ,+4'\+
 K14?L }J@:J> �<)-+ a/-j3X/` �-M4)+>

 A/^��+ ,EB\+>L DE�+ �/-HfJ>.

%*T%U(/H#$%>NRH-)#$%7!S#!")#$.

 �L3 d(=? /)E N>4+X> ;1 y4<H+> qL&'+>
,f>K+>L.

%V$(#<$.

 ;[(?L ,MKZ+> N4+ 4nL K)fX> N4*+> m>&xHI>
\fi> 4nL K^5X> N4*+> m>&xHI> W 24G+/` �/ N4+

 b*F ;^0-+ K0CX> N4*+> m>&xHI> W ¡/g<+>L ,z/[+>
 ;1 A/(1L ,<-:�)[+>L qL&'+> ;<(E ;*C>&+> @-Z+>
 }3X> aJ/f ;1L e0T+> ,FKI aJ/f ,.&'S

 m&+> �Tj DE R^x? 4'1 e(H+>L.

%>1/N#$%F!)[<$L%7!K(R#$.

4+L �./Z+> b*F 345 m>&xHI> �^*S ,E4IKE a/f
 K14-1 A/^�X> l/=H:>qL&'+>L ,f>K+>.

A/^�X> e(+ DM/EO
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(>$'2%&(=?*$%&

 !"#$%

&'()*+,-&./0)

'(1"*2%

&3.& 4&56")

(1"*2%&'#*".,7'
829!.%!& :);+%!&<(=21+)
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 !!"#$%  !!"#$%  !!"#$%

&"'#!( $ &"'# &"'#!( $ &"'# &"'#!( $ &"'#

* * * -)(*+)!(*,(-.!/0123$/4(567/43(89:;(<=;(>/3:?#@A%(6#B+(C+D+$/4( @#!+.

&8A&B:5#+%!#&C:6D+%!

8EAF!&1E*)%!

G+
()
.9

#&
'(

6)
%!&

8
2H

&I
"0

+%!
#&

<
@@

.%
!&'

H&
J
?=

%!

* * * -)(*+)!(*,(-.!/(<=;(>/3:?#@A%(6#B+(8!@!E6$%(6/F#BA%(8"GB34(67/43(0/H#%.

* * * -(6/F#BA%(&G/B3(0:1(*3(<B43=$(8!=1%2$%(I%J.K%+(8!@!E6$%( $:@=$(0+H+$%(8$+L@.

* * * -(&!6G$%(<=;(6+M?$%(<N(2;/@!(2!.(<.6/1(6FB3(2+.+. %(=&KLM0%!5:?8>"(9%!

* * * -(8!O6=$(83J:$%(5I/DP%(6N+##(*,(-.!. NO(PQ!

* * * -4(2/76Q(G+G1(6N%+#(>/!D6K/. #/,%!&.!#)

* * * -(8!2/76Q(>/3:?$%(<N(*%+$K%( %21#@%. '!#%F!

* * * -(*,(-.!$%(R!3.4(8!2/76P%(>/3:?$%(6N+##J!'(S#/321+(*/)3$%(<=;(T6?#$%(8$+L@$(>%.

&K:.(D"Q!&<()M0%!

K:,R%!&<(?#2%!#

* * * -(*,(-.!!'4(8!2/76P%(>/3:?$%(R"#(R!3.=$(C+D+$/4( @##(U.

* * * -(*,(-.!(VD%+(8!2/76P%(>/3:?$/4( 21#@3$%(G1$%(*+)!.

* * * -(&!6G$%(<=;(6+M?$%(<N(/L3%21#@%+(8!BW$%(>/'+=$%(6N%+#.

* * * -(84/96$%+(56G!@$%(>'#(01%23$%(*+)#(*,(-.!.

&8A&B:5#+%!#&C:6D+%!

8EAF!&1E*)%!

')F!

K)M*%!#



(U$/M$%(-/4$%-(X2/@$%(0HW$% :(8!='3$%+(8!3$/?$%(-6/.#=$(8!=!='#(8@%62.
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* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'. NO(PQ! &')F!

&K)M*%!#

K:;9D%!
* * * -(&AJBA%(6G/13(RB3$(>/!D6K/4(I/@=3(6!Z(VG@,(0/3?#@%(-.!. #/,%!&.!#)

* * * -(>/!D6K/4(2/.@$%( %21#@%(0:1(*3(<D63$%(6!@(0!L@#.

* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!(G!'3$%(G@+$%(R3(0H%+#=$. NO(PQ!

1:
?)

%!&
1*

#%
!&B

)&
C;

!#
+%!

* * * -(*+W!=#(*E/4)(6!N+#.

J(SF!* * * -(GE/'(8;/@(6!N+#$/4(*3(0)$(VD%++(Y+!'(R9+34J!'.

* * * -6!N+#<$[(T%6H(8B!)/3.

* * * -(J)63$/4(*!=3/?$%(I/4GK/4(83E/9(2+.+. K:.(D"Q!&<()M0%!

* * * -(0123$%(2B;( :;,(+,(8!B[69(8![(+,(0:\(+,(Y6/3?3(6HB?)(0123=$(5J!33(83:;( %21#@% K:,R%!&C()HF!

* * * - +!6#K/4(<B43$%(2!+J#.

&8A&B:5#+%!#&C:6D+%!

8EAF!&1E*)%!

,Q
!&T

(:+
?@

!
O(
9"

+*
@!
#&

O#
./

%!#
&K

?!
"2
%&8

,(*

* * * -<=H3(2+.+.

* * * -/!%2\(0'3(2+.+.

* * * -<D63=$(0!3.#(J)63(2+.+.

* * * ->%6+N/B(2+.+.

* * * -$%(6H/B;(-@/B#J!'(<B/@BP%(X/!"3$%(R3. 8;9D%!&U(:E)%!

* * * -+3( %21#@%(<N(]+B#$%(/LB%+$,(]+B#+(-!G7#$%(2%.

&<(>%(0)%!&8A&V#,+%!

KR2+9)%!

* * * -(8W=#13$%(0:F$%(<=;(0+H'=$(XG/Z+(J6/4(*3(6#B+/)$%(>/!+#@3(<N(]+B#$%(*)3!.

* * *
-(5I/DP%( %21#@%(<N(]+B#$%(R3(T"@K/4(8W=#13$%(-!@/B3$%+(>:!)7#$%(03;(*)3!

8!;/BH$%.

* * * -03?#@3$%(XWB(<N(/!4/.!Q(%6!M^#(6MO#(U!'4(84@/B3$%(*%+$K%(6/!#1%. '!#%F!

* * * -$/4(]6J$%(_%+',+(>/#/4B$%(6/7#B%J!'. <(+(=,%!& !.9+*!
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* * -$%(6H/B;(-@/B#J!'(<B/@BP%(X/!"3$%(R3. 8;9D%!&U(:E)%!

* * -LB%+$,(]+B#+(-!G7#$%(2%+3( %21#@%(<N(]+B#$%(/.

&<(>%(0)%!&8A&V#,+%!

KR2+9)%!

* * -(/L4!G7#+(/L$/)7,(]+B#+(6/F#BA%(2;/"3( !3H#(<N(]+B#$%.

* *
-(5I/DP%( %21#@%(<N(]+B#$%(R3(T"@K/4(8W=#13$%(-!@/B3$%+(>:!)7#$%(03;(*)3!

(8!;/BH$%.

* * -( /̀.J$%+(>/'#W$%(*3(8!N/)(>/'G@3(2+.+.

KLM0%!%(=5:?8>"(9%!
* * -(2!.(<.6/1(6FB3(2+.+.

* * -03?#@3$%(XWB(<N(/!4/.!Q(%6!M^#(6MO#(U!'4(84@/B3$%(*%+$K%(6/!#1%. '!#%F!

* * -(8'!63$%(8!?!4G$%(5I/DP%(6N%+##(*,(-.!.

NO(PQ!* * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'.

* * -(567/43(6!Z(8321#@3$%(8!;/BH$%(5I/DP%(*+)#(*,(-.!.

* * -$%(0G!(A,(-.!J!'(I/D+D(62/H3(Y,(<=;.

<(:+#;%!* * -(>+H=$(8H/3(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!.

* * -(I/D+D=$(844@3$%(8!#+H$%(>/@/)?BA%(5/;%63.

* * -(6/7#B%$/4(]6J$%(_%+',+(>/#/4B$%J!'. <(+(=,%!& !.9+*!

* * -(8=HWB3+(8'!63(2;/"3(6!N+#(5/;%63.

J(SF!
* * -(6/F#BA%(2;/"34(Y2!a$(2B/@3+(0H%+N(6!N+#(5/;%63.

* * -(8!BW$%(0/3;K%+(>/'+=$%(0/3?#@%. !<(?#2%C()HF!#K:,R%!
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&8)#E%!&./0)%!

 !"#$%

&'()*+,-&./0)
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829!.%!& :);+%!&<(=21+)

<
(>

(:+
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 !!"#$%  !!"#$%  !!"#$%

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

-%6#':$(8=4/9(6!Z+(&AJB:$(8?B/3(>/!D6K/4(8321#@3$%(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!(&

(J/#3#+(b21=$( +/"3+(>+H=$(8H/3+(I+D$%(6/7#B%(<=;(03?#+(/!6#)4=$(83+/"3+(T!FB#$%(8=L@+

03'#$%(5+"4.

#/,%!&.!#)

&K
?!

"2
%&8

,(*
,Q

!&T
(:+

?@
!

O(
9"

+*
@!
#&

O#
./

%!#

* *
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#B%(<=;(>+H=$(8H/3+(I+D$%(6/7.

* *
-(03?#+(T!FB#$%(8=L@+(&%6#':$(8=4/9(6!Z(T"@K/4(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!

(>+H=$(8H/3+(I+D$%(6/7#B%(<=;.

* * -(0/3.$%(R4/G(<WD#(8321#@3$%(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!.

. $%&'()* : +,-.)* - ( K6"?%!&<!"(*) ) : (mef) 0+2.

* * * -4(567/43(89:;(<=;(*+)#(*,(-.!J!'(6%+2K%(R!3.4(67/43(0/H#%(<=;+(<@!E6$%(0123$%.
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* * * -(>/!D6K/4(2/76Q(G+G1(6N%+#. #/,%!&.!#)

* * * -(8!2/76Q(>/3:?)(*%+$K%( %21#@%. '!#%F!

* * * -(*,(-.!(R!3.=$(C+D+$/4( @##(U!'4(8!2/76P%(>/3:?$%(R"#.

&K:.(D"Q!&<()M0%!

K:,R%!&<(?#2%!#
* * * -(*,(-.!(>/3:?$/4( 21#@3$%(G1$%(*+)!(VD%+(8!2/76P%.

* * * -(&!6G$%(<=;(6+M?$%(<N(/L3%21#@%+(8!BW$%(>/'+=$%(6N%+#.



(U$/M$%(-/4$%-(X2/@$%(0HW$% :(8!='3$%+(8!3$/?$%(-6/.#=$(8!=!='#(8@%62.

- 1" -
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* * * -(&AJBA%(6G/13(RB3$(>/!D6K/4(I/@=3(6!Z(VG@,(0/3?#@%(-.!.
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* * * -(g+2?$%(0/"#B%(RB3$(0!@h=$(8=4/9(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!.

* * * -(>/#@4+)$/4( $:@$%(2!+J#+( $:@$%(>/.62(*!71#(-.!.

* * * -/L4(_6%+;( %21#@%(R3(8!6E%2(>/96G$%(T%+'(*+)#(*,(-.!.

* * * -( '%J#(Y,(-4@#(A(U!'4(84@/B3(>/!6/G4$%( /3,(8"GB3$%(8'/@3(*+)#(*,(-.!.

&8A&B:5#+%!#&C:6D+%!

8EAF!&1E*)%!

* * * -8#@4+)$%(]/W#6%(-@/B#(<B/@BP%(X/!"3$%(R3. 8;9D%!&U(:E)%!
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KR2+9)%!* * * -(8!;/BH$%(5I/DP%( %21#@%(<N(]+B#$%(R3(T"@K/4(8W=#13$%(-!@/B3$%+(>:!)7#$%(03;(*)3!.

* * * -( /̀.J$%+(>/'#W$%(*3(8!N/)(>/'G@3(2+.+. %(=&KLM0%!5:?

8>"(9%!* * * -/1(6FB3(2+.+(83/?$%(>%633$%(S!=;(0G#(2!.(<.6.

* * * -03?#@3$%(XWB(<N(/!4/.!Q(%6!M^#(6MO#(U!'4(84@/B3$%(*%+$K%(6/!#1%. '!#%F!

* * * -(8)6'$%(&!?#(A(U!'4(]6J$%(_%+',+(>/#/4B$%(6/7#B%. <(+(=,%!& !.9+*!

* * * -(8'!63$%(8!?!4G$%(5I/DP%(6N%+##.

O(PQ!N* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'.

* * * -(567/43(6!Z(8321#@3$%(8!;/BH$%(5I/DP%(*+)#(*,(-.!.

* * * -$%(0G!(A,(-.!J!'(I/D+D(62/H3(Y,(<=;.

<(:+#;%!* * * -(>+H=$(8H/3(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!.

* * * -(I/D+D=$(844@3$%(8!#+H$%(>/@/)?BA%(5/;%63.

* * * -(C+D+$/4( @##(*%+(8!2/76P%(>/#N:$%+(>/3:?$%(6N+##(*,(-.!. !K:.(D"Q!&<()M0%
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-(8=4/9(6!Z+(&AJB:$(8?B/3(>/!D6K/4(8321#@3$%(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!
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* * *
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* * * -(*,(-.!$%(R!3.4(8!2/76P%(>/3:?$%(6N+##J!'(S#/321+(*/)3$%(<=;(T6?#$%(8$+L@$(>%.
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* * * -(*,(-.!(R!3.=$(C+D+$/4( @##(U!'4(8!2/76P%(>/3:?$%(R"#.
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* * * -(*,(-.!(VD%+(8!2/76P%(>/3:?$/4( 21#@3$%(G1$%(*+)!. K:,R%!&<(?#2%!#
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* * * -(`/.J$%+(>/'#W$%(*3(8!N/)(>/'G@3(2+.+. %(=&KLM0%!5:?!8>"(9%
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#/,%!&.!#)* * * -"#B%(RB3$(0!@h=$(8=4/9(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!(g+2?$%(0/.

* * * -(`6/1=$(8N6h$%( /3'(-/4(V#W!(*,(-.!.

* * *
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&K:.#.?%!
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* * * -(6!6@(0)(6%+.4(2?"3(6!N+#(5/;%63.

* * * -#(*,(-.!(C+D+$/4( @##(*%+(8!2/76P%(>/#N:$%+(>/3:?$%(6N+#. !K:.(D"Q!&<()M0%

* * * -(6!6@(0)(6%+.4(09K%(<=;(2?"3(6!N+#(5/;%63. J(SF! &K>(?%!
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* * *
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* * * -(/LB%+$,(]+B#+(-!G7#$%(2%+3( %21#@%(<N(]+B#$%.
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* * * -( /̀.J$%+(>/'#W$%(*3(8!N/)(>/'G@3(2+.+.

%(=&KLM0%!5:?8>"(9%!* * * -(2!.(<.6/1(6FB3(2+.+.

* * * -(i6!6@(<=;(<"=#@3(+\+(<.6/1$%(6FB3$%(8!O6(_!63=$(*)3!.

* * * -03?#@3$%(XWB(<N(/!4/.!Q(%6!M^#(6MO#(U!'4(84@/B3$%(*%+$K%(6/!#1%. '!#%F!

* * * -(8'!63$%(8!?!4G$%(5I/DP%(6N%+##(*,(-.!.

NO(PQ!* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'.

* * * -(567/43(6!Z(8321#@3$%(8!;/BH$%(5I/DP%(*+)#(*,(-.!.

* * * -$%(0G!(A,(-.!J!'(I/D+D(62/H3(Y,(<=;.

<(:+#;%!
* * * -(>+H=$(8H/3(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!.

* * * -(C+D+$/4( @##(*%+(8!2/76P%(>/#N:$%+(>/3:?$%(6N+##(*,(-.!. !&K:.(D"Q!&<()M0%

#C()HF!K:,R%!* * * -(8!BW$%(0/3;K%+(>/'+=$%(0/3?#@%.
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* * * --.!6h$/4(_!63(0)$(-A+2(6!N+#(8N.

* * *

-(8=4/9(6!Z+(&AJB:$(8?B/3(>/!D6K/4(8321#@3$%(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!
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* * *
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. $%&'()* : +,-.)* - ( TM0%!&KA"X ) : (oef) 0+2.
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* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'. NO(PQ!

K:
;

9D
%!&

K)
M*

%!#
&'

)F
!

* * *

-(8=4/9(6!Z+(&AJB:$(8?B/3(>/!D6K/4(8321#@3$%(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!

/!6#)4=$(83+/"3+(T!FB#$%(8=L@+(&%6#':$(>+H=$(8H/3+(I+D$%(6/7#B%(<=;(03?#+

03'#$%(5+"4(J/#3#+(b21=$( +/"3+.

#/,%!&.!#)
* * *

-(T!FB#$%(8=L@+(&%6#':$(8=4/9(6!Z(GE%+'$/4(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!

(>+H=$(8H/3+(I+D$%(6/7#B%(<=;(03?#+.

* * *
-(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!(T!FB#$%(8=L@+(&%6#':$(8=4/9(6!Z(T"@K/4

(>+H=$(8H/3+(I+D$%(6/7#B%(<=;(03?#+.

* * * -$%(6H/B;(-@/B#J!'(<B/@BP%(X/!"3$%(R3.

8;9D%!&U(:E)%!

O(
9"

+*
@!
#&

O#
./

%!#
&K

?!
"2
%&8

,(*
,Q

!&T
(:+

?@
!

* * * -(-@/B#$%(-@BJ!'.

* * * -%+3( %21#@%(<N(]+B#$%(/LB%+$,(]+B#+(-!G7#$%(2.
&<(>%(0)%!&8A&V#,+%!

KR2+9)%!* * *
-(5I/DP%( %21#@%(<N(]+B#$%(R3(T"@K/4(8W=#13$%(-!@/B3$%+(>:!)7#$%(03;(*)3!

(8!;/BH$%.

* * * -$%(0G!(A,(-.!J!'(I/D+D(62/H3(Y,(<=;.

<(:+#;%!
* * * -G7#$%(2%+3(R!3.(*+)#(*,(-.!(>+H=$(8H/3(-!.

* * * -(`/.J$%+(>/'#W$%(*3(8!N/)(>/'G@3(2+.+.

%(=&KLM0%!5:?8>"(9%!* * * -(2!.(<.6/1(6FB3(2+.+.

* * * -(<@6)$%(<=;(<"=#@3(+\+(<.6/1$%(6FB3$%(8!O6(_!63=$(*)3!.

* * * -/.!Q(%6!M^#(6MO#(U!'4(84@/B3$%(*%+$K%(6/!#1%03?#@3$%(XWB(<N(/!4. '!#%F!
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* * * -(8'!63$%(8!?!4G$%(5I/DP%(6N%+##(*,(-.!.

NO(PQ!* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'.

* * * -(567/43(6!Z(8321#@3$%(8!;/BH$%(5I/DP%(*+)#(*,(-.!.

* * * -K%+(>/'+=$%(0/3?#@%(8!BW$%(0/3;. !<(?#2%C()HF!#K:,R%!

. $%&'()* : +,-.)*  - ( Y:")+%!&K1?) ) : (pef) 0+2.

* * *
-(01%2(G@+#3(R9+3(<N(_!63#$%(8G'3(R"#(*,(-.!J!'(*+)#+(8!D!63#$%(52'+$%

(T6h$%(R!3.4(567/43(89:;(<=;.

&8A&B:5#+%!#&C:6D+%!

8EAF!&1E*)%!

<
@@

.%!
&'

H&
J
?=

%!
&'

(6
)%
!&8

2H
&I

"0
+%!

#

G+
()
.9

#

* * * -(8!O6=$(83J:$%(5I/DP%(6N+##(*,(-.!. NO(PQ!

* * * -(>/!D6K/4(2/76Q(G+G1(6N%+#. #/,%!&.!#)

* * * -(8!2/76Q(>/3:?)(*%+$K%( %21#@%. '!#%F!

* * * -(*,(-.!<=;(T6?#$%(8$+L@$(8!2/76P%(>/3:?$%(6N+##(S#/321+(*/)3$%.

&K:.(D"Q!&<()M0%!

K:,R%!&<(?#2%!#

* * * -(*,(-.!(R!3.=$(C+D+$/4( @##(U!'4(8!2/76P%(>/3:?$%(R"#.

* * * -(*,(-.!(VD%+(8!2/76P%(>/3:?$/4( 21#@3$%(G1$%(*+)!.

* * * -&!6G$%(<=;(6+M?$%(<N(/L3%21#@%+(8!BW$%(>/'+=$%(6N%+#.

* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!(G!'3$%(G@+$%(R3(0H%+#=$. NO(PQ! &C;!#+%!

&1*#%!&B)

1:?)%!

* * * -(VD%++(Y+!'(R9+34 GE/'(8;/@(6!N+#.

J(SF!
* * * -(*+W!=#(6!N+#.

* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'. NO(PQ! &')F!

&K)M*%!#

K:;9D%!

* * * -(&AJBA%(6G/13(RB3$(>/!D6K/4(I/@=3(6!Z(VG@,(0/3?#@%(-.!.

#/,%!&.!#)
* * * -(g+2?$%(0/"#B%(RB3$(0!@h=$(8=4/9(-!G7#$%(2%+3(*+)#(*,(-.!.
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&8)#E%!&./0)%!

 !"#$%

&'()*+,-&./0)

'(1"*2%

&3.& 4&56")

1"*2%&'#*".,7('
829!.%!& :);+%!&<(=21+) <(>(:+?@!

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

&"'#!( $ &"'# &"'#!( $ &"'# &"'#!( $ &"'#

* * * -$%(6H/B;(-@/B#J!'(<B/@BP%(X/!"3$%(R3. 8;9D%!&U(:E)%!

O(
9"

+*
@!
#&

O#
./

%!#
&K

?!
"2
%&8

,(*
,Q

!&T
(:+

?@
!

* * * -(>/!+#@3(<N(]+B#$%(*)3!(8W=#13$%(0:F$%(<=;(0+H'=$(XG/Z+(J6/4(*3(6#B+/)$%.

&<(>%(0)%!&8A&V#,+%!

KR2+9)%!
* * *

-(8!;/BH$%(5I/DP%( %21#@%(<N(]+B#$%(R3(T"@K/4(8W=#13$%(-!@/B3$%+(>:!)7#$%(03;(*)3!

.

* * * -(/LB%+$,(]+B#+(-!G7#$%(2%+3( %21#@%(<N(]+B#$%.

* * * -%03?#@3$%(XWB(<N(/!4/.!Q(%6!M^#(6MO#(U!'4(84@/B3$%(*%+$K%(6/!#1. '!#%F!

* * * -(8!?!4G$%(5I/DP%(6N%+#(*)3!.

NO(PQ!* * * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'.

* * * -(k(567/43(6!Z(8321#@3$%(8!;/BH$%(5I/DP%(*+)#(*,(-.!(_!4,(I+D(>%q+.

* * * -$%(0G!(A,(-.!J!'(I/D+D(62/H3(Y,(<=;.

<(:+#;%!
* * * -(>+H=$(8H/3(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!.

* * * -(-@/B3(_!63#$%(8G'3(6#B+/)(0+G(*+)!(*,(-.!.

J(SF!
* * *

-(-@/B3(>/3:?#@A%(6#B+/)(]/W#6%(*+)!(*,(-.!(*!=3?#@3$%(R!3.$ )(8D633–(_!63

(c6'#3(<@6)(<=;–(0/WGK%(<D63$%.(

* * * -(C+D+$/4( @##(*%+(8!2/76P%(>/#N:$%+(>/3:?$%(6N+##(*,(-.!. !&K:.(D"Q!&<()M0%

* * * -(8!BW$%(0/3;K%+(>/'+=$%(0/3?#@%.

!<(?#2%C()HF!#

K:,R%!
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. $%&'()* : +,-.)*  - ( 8P")%!&K?!"+*! ) : (ref) 0+2.

2.+!(A

* * -(_!63#$%(8G'3(*3(84!69(*+)#(*,(-.!. &8A&B:5#+%!#&C:6D+%!

8EAF!&1E*)%!

&'
(6
)%
!&8

2H
&I

"0
+%!

#&
<
@@

.%
!&'

H&
J
?=

%!

G+
()
.9

#

* * -(/L$:1(*3(8!=1%2$%(I%J.K%+(8!@!E6$%( $:@=$(0+H+$%(8$+L@.

* * -+##(*,(-.!(8!O6=$(83J:$%(5I/DP%(6N. NO(PQ!

* * -(>/!D6K/4(2/76Q(G+G1(6N%+#. #/,%!&.!#)

* * -(8!2/76Q(>/3:?)(*%+$K%( %21#@%. '!#%F!

* * -(*,(-.!$%(R!3.4(8!2/76P%(>/3:?$%(6N+##J!'(S#/321+(*/)3$%(<=;(T6?#$%(8$+L@$(>%.

&K:.(D"Q!&<()M0%!

#2%!#K:,R%!&<(?

* * -(*,(-.!(R!3.=$(C+D+$/4( @##(U!'4(8!2/76P%(>/3:?$%(R"#.

* * -(*,(-.!(VD%+(8!2/76P%(>/3:?$/4( 21#@3$%(G1$%(*+)!.

* * -(&!6G$%(<=;(6+M?$%(<N(/L3%21#@%+(8!BW$%(>/'+=$%(6N%+#.

* * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$(G!'3$%(G@+$%(R3(0H%+#=. NO(PQ!

&1
*
#%
!&B

)&
C;

!#
+%!

1:
?)

%!* * -(GE/'(8;/@(6!N+#$/4(*3(0)$(VD%++(Y+!'(R9+34J!'.

J(SF!
* * -(*+W!=#(6!N+#.

* * -(`/.J$%+(>/'#W$%(*3(8!N/)(>/'G@3(2+.+.

%(=&KLM0%!5:?

8>"(9%!

* * -(2;/"3$%(6!N+#(5/;%63(8=HWB3. J(SF! K:;#;9%!

* * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'. NO(PQ!

&')F!

&K)M*%!#

K:;9D%!

* * -(&AJBA%(6G/13(RB3$(>/!D6K/4(I/@=3(6!Z(VG@,(0/3?#@%(-.!.

#/,%!&.!#)* * -!@h=$(8=4/9(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!(g+2?$%(0/"#B%(RB3$(0.

* * -(>/!D6K/4(2/.@$%( %21#@%(0:1(*3(<D63$%(6!@(0!L@#.
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&8)#E%!&./0)%!

 !"#$%

&'()*+,-&./0)

'(1"*2%

&3.& 4&56")

(1"*2%&'#*".,7'
829!.%!& :);+%!&<(=21+) <(>(:+?@!

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

&"'#!( $ &"'# &"'#!( $ &"'# #!( $&"' &"'#

2.+!(A

* * -(22?=$(8!N/)+(8'!63(2;/"3(6!N+#(5/;%63.

J(SF! ( )*+,-&'
&'+.!-

/$%0&'
* * -(6/F#BA%(2;/"34(Y2!a$(2B/@3+(0H%+N(6!N+#(5/;%63.

* * -(C+D+$/4( @##(*%+(8!2/76P%(>/#N:$%+(>/3:?$%(6N+##(*,(-.!. !K:.(D"Q!&<()M0%

* * -(22?=$(8!N/)+(8=HWB3+(8'!63(2;/"3(6!N+#(5/;%63.

J(SF!
( 12-&'
(3,4256&
789'* * -(>/;+3.3+(*/)6,(56+H(<N(2;/"3$%(6!N+#(5/;%63.

* * -(GE%+'$%+(>/!D6K/4(2/.@$/)(8!$/3.$%(6H/B?$%(6!N+#(5/;%63.

#/,%!&.!#)
&K,(6)%!

K:H()+>@!

* * -(5/;%63(<B43$%(R3(*!=3/?#3$%(Y+#@3$(83E:3(-!G7#(2%+3( %21#@%.

* * -(8!BW$%(0/3;K%+(>/'+=$%(0/3?#@%. C()HF!K:,R%!

* * -$/4(]6J$%(_%+',+(>/#/4B$%(6/7#B%J!'. <(+(=,%!& !.9+*!

* * -( /̀.J$%+(>/'#W$%(*3(8!N/)(>/'G@3(2+.+.

%(=&KLM0%!5:?

8>"(9%!

&O
#.

/%
!#
&K

?!
"2
%&8

,(*
,Q

!&T
(:+

?@
!

O(
9"

+*
@!
#

* * -(8G!'3$%(&6G$%(*;(<B43$%(0HW#(I%6D1(>/'G@3(2+.+.

* * -(2!.(<.6/1(6FB3(2+.+.

* * -(8'+#W3$%(*)/3a$(<D63$%(`+61(8$+L@.

* * -$%(XWB(<N(/!4/.!Q(%6!M^#(6MO#(U!'4(84@/B3$%(*%+$K%(6/!#1%03?#@3. '!#%F!

* * -$/4(]6J$%(_%+',+(>/#/4B$%(6/7#B%J!'. <(+(=,%!& !.9+*!

* * -(C+D+$/4( @##(*%+(8!2/76P%(>/#N:$%+(>/3:?$%(6N+##(*,(-.!. !K:.(D"Q!&<()M0%

* * -$%(6H/B;(-@/B#J!'(<B/@BP%(X/!"3$%(R3. 8;9D%!&U(:E)%!
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2.+!(A

* * -#(2!.(<.6/1(6FB3(<=;(X+=.$%(*/)6,(S!.+.

&8A&B:5#+%!#&C:6D+%!

8EAF!&1E*)%!

O(
9"

+*
@!
#&

O#
./

%!#
&K

?!
"2
%&8

,(*
,Q

!&T
(:+

?@
!

* * -(/LB%+$,(]+B#+(-!G7#$%(2%+3( %21#@%(<N(]+B#$%.

&<(>%(0)%!&8A&V#,+%!

KR2+9)%!
* * -)7,(]+B#+(6/F#BA%(2;/"3( !3H#(<N(]+B#$%(/L4!G7#+(/L$/.

* * -(8!;/BH$%(5I/DP%( %21#@%(<N(]+B#$%(R3(T"@K/4(8W=#13$%(-!@/B3$%+(>:!)7#$%(03;(*)3!

* * -(8'!63$%(8!?!4G$%(5I/DP%(6N%+##(*,(-.!.

NO(PQ!* * - E:3(5I/DP%(Y+#@3(*+)!(*,(-.!$%(>/B+)3(C+D+$J!'.

* * -*,(-.!(567/43(6!Z(8321#@3$%(8!;/BH$%(5I/DP%(*+)#.

* * -(22?=$(8!N/)+(8'!63(2;/"3(6!N+#(5/;%63.

J(SF!
* * -(6/F#BA%(2;/"34(Y2!a$(2B/@3+(0H%+N(6!N+#(5/;%63.

* * -(-@/B3(*/)34+(C+D+4(S#!O64(V3@#(8'/@34(S#7/7+(*+!JW!=#(6!N+#(5/;%63.

* * -(>9+$%(I/D"$(T'H+(>:.3+(-#)(/L4(TN6,(6!N+#(5/;%63.

* * -$%(0G!(A,(-.!J!'(I/D+D(62/H3(Y,(<=;.

<(:+#;%!* * -(>+H=$(8H/3(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!.

* * -(I/D+D=$(844@3$%(8!#+H$%(>/@/)?BA%(5/;%63.

* *

-3(R!3.(*+)#(*,(-.!(8=4/9(6!Z+(&AJB:$(8?B/3(>/!D6K/4(8321#@3$%(-!G7#$%(2%+

( +/"3+(>+H=$(8H/3+(I+D$%(6/7#B%(<=;(03?#+(/!6#)4=$(83+/"3+(T!FB#$%(8=L@+(&%6#':$

03'#$%(5+"4(J/#3#+(b21=$.

#/,%!&.!#)* *
-8=L@+(&%6#':$(8=4/9(6!Z(GE%+'$/4(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!(03?#+(T!FB#$%

(>+H=$(8H/3+(I+D$%(6/7#B%(<=;.

* *
-(03?#+(T!FB#$%(8=L@+(&%6#':$(8=4/9(6!Z(T"@K/4(8321#@3$%(-!G7#$%(2%+3(*+)#(*,(-.!

(>+H=$(8H/3+(I+D$%(6/7#B%(<=;.

* * -(0/3.$%(R4/G(<WD#(8321#@3$%(-!G7#$%(2%+3(R!3.(*+)#(*,(-.!.
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Abstract

Through evolution and experience gained over the centuries it was possible to reach to the 

importance of characterizing design with the human dimension which provides integrated 

health care to patients and to provide psychological comfort and sense of security and comfort 

which is the first step in treatment and to characterize the interior design with flexibility for 

all functional changes according to the latest modern technologies.

 Therefore, the research focuses on the design requirements of the interior spaces that stem 

from the needs of the patient's humanity and psychological also the natural requirements 

for these spaces, and highlights on other which complement and enhancement that would 

develop and improve the performance of those spaces and attention Aesthetics that respond 

to human needs and psychological for the user. 

The interest in all of these factors in the interior spaces design into the architectural mind is 

the elements and the main requirements for the spaces design to be able to develop 
optimization for the new design attitudes to create comfortable healthy environment to verify 

users of the patients, visitors, or even doctors, nurses and building staff comfortable, where 
there are many human needs within each space in the building interior spaces. 

From this point there was to study the importance of the humanitarian needs of the 

oncology patient and taken into consideration when designing the interior spaces of buildings 
at the oncology Centers and greatly help to speed healing the sick and removing fear of death.

The research aims mainly to improve the performance of the interior spaces in oncology

centers in line with human needs and psychological to the user without affecting the

functionality of it.

Research divided in this issue on two main parts (theoretical part - applicable part), where the 

theoretical part of the will  be in Chapter one and two, and applicable part chapter three, then 

ending the research with reviewing results and recommendations.

First: Theoretical study

Part one: General characteristics and features of the oncology centers and 

needs of the patients.

Which is divided into two chapters: 
Chapter one: analytical study of the main elements to the Oncology Centers.

 It is specialized in  the  review  of the concept of Oncology center and the services that it 

provides, its objectives, elements of the Oncology center, and its components; it specializes 

in detailed study of the area of residence, public spaces, and routes of movement, and the two 
are under study research.

Chapter two: Psychological factors and the humanitarian needs of Oncology patients.
It reviews the design goals and its relationship to human needs, the factors, and mental 

disorders associated with Oncology patients, and levels and sequence of humanitarian needs. 
He also identified the important humanitarian needs of patients, and also interested in

studying the needs of the child patient and  their  impact  on designing spaces for children in
Oncology centers.
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Part two: Principles and parameters of interior design for 

the Oncology centers
Which divided in three chapters: 

Chapter three: interior design and engineering properties of the vacuum.

Reviews the concept, basics, and elements of interior design, also the engineering properties 

of the vacuum, composition and distribution in the horizontal projection, scale and profile of 

the patient, and the importance  of diversity in the different treatments. 

Chapter  four:  Requirements  for  the  natural  environment  of  the  vacuum  and  its  

relationship to achievement of the humanitarian needs. 

which studying the requirements of the natural environment of the space where contains the 

importance of the relationship of internal spaces with outer space, the air quality inside the 

center, lighting inside the center , sounding, and plants.

Chapter five: architectural requirements of the vacuum and its relationship to the 

achievement of humanitarian needs.

it is studied architectural requirements of the space where it contains colors and its effect on 
the perception gap, also contains the specifications of the floors finishing, ministries, walls, 

ceilings and partitions, also contains the elements of complementary and affecting the interior 
design and they are benchmarks artistic paintings, and furniture.

Second: Applicable study

Part three: Applicable study
Chapter Six: Analytical study of global and local experiences.
Contains the analytical study of international experiences (MD Anderson Cancer America -

 Institute Huntsman Cancer in America) and the local experience (National Institute of 
Oncology in Egypt) in accordance with the principles of the analytical study derived from the 

theoretical study, with a comparison between them to illustrate the study objectives results.

Chapter Seven: the field study.

This chapter contains the Field Study for Mansoura oncology center as a sample for the 

study of oncology centers in Egypt and to study the extent to which the humanitarian needs 

of patients in the center, and to study the compatibility of interior design spaces of the center 

with the bases of the analytical study.

Results and recommendations
This  part  extracts  the  results  through  a  process  of  monitoring,  analysis,  comparison  and  the  

possibility of achieving the humanitarian needs of the user of the buildings in oncology 

centers in Egypt and then prepare for the recommendations which recommended taking in the 

current projects and future and open the way to conduct research and studies complement the 

findings of this master from the results of monitoring the implemented goals. 



  
University of Mansoura
Faculty of Engineering
Department of Architecture  

  
Supervisors

  
Research title : �Effect of Human Needs on the Interior Design 
                        Criteria of Oncology Medical Centers� .

Researcher name: Heba Mohamed Ahmed Mohamed Abdu
Scientific Degree :  M.Sc. In Architecture

  
Supervision Committee  

SignaturePositionName  

.....................  
Professor, Department of 
Architecture , Mansoura 

University  
Prof.Dr. Lamis Saad El-

Deen Mohamed El-Gizawi
1  

......................  
Lecturer , Department of 
Architecture , Mansoura 

University  
Dr. Mohamed Mohamed 

Shawky Abou-Liela
2  

  
  

   Head of the Deaprtement                                  ViceDean for Post Graduate Studies and        
                                                                                          Reasearches

Prof. Mohamed El-azab                                 Prof. Kasem Salah El- Alfy   
  

  
  

Dean of the Faculty                    
      

  Mahmoud M. El.MeligyProf.            

  
  
  



  
University of Mansoura
Faculty of Engineering
Department of Architecture  

Examination Committee

Research title : �Effect of Human Needs on the Interior Design 
                        Criteria of Oncology Medical Centers� .

Researcher name: Heba Mohamed Ahmed Mohamed Abdu
Scientific Degree :  M.Sc. In Architecture

Supervision Committee  
  

SignaturePositionName  

.....................  
Professor, Department of 
Architecture , Mansoura 

University  

Prof.Dr. Lamis Saad El-
Deen Mohamed El-Gizawi

1  

.....................  
Lecturer , Department of 
Architecture , Mansoura 

University  

Dr. Mohamed Mohamed 
Shawky Abou-Liela

2  

  

Examination Committee  
  

SignaturePositionName  

.....................  
Professor, Department of 
Architecture, Alexandria 

University.

Prof.Dr . Mohamed Safi 
Eldeen Hamed  

1  

.....................  
Professor, Department of 
Architecture , Mansoura 

University

Prof.Dr. Lamis Saad El-
Deen Mohamed El-Gizawi

2  

.....................  
Associate Professor, 

Department of Architecture 
, Mansoura University  

Associate Prof.Dr. Sherif 
Ahmed Sheta  

3 

  
Head of the Deaprtement                                       ViceDean for Post Graduate Studies and      
                                                                                            Reasearches

Prof. Mohamed El-azab                                 Prof. Kasem Salah El- Alfy   
  

  
Dean of the Faculty                    

  
  Mahmoud M. El.MeligyProf.            



Mansoura University

Faculty of Engineering

Department of Architectural Engineering

Effect of Human Needs on the Interior Design 

Criteria of Oncology Medical Centers

A Thesis submitted to the Department of Architecture,  

in Partial Fulfillment of the requirements of the Degree of 

Master of Science 

 In Architecture

 By

Architect. Heba Mohamed Ahmed Mohamed Abdu 
Demonstrator, Dep. of Architectural Engineering 

Faculty of Engineering, Mansoura University

Under the Supervision 

of

Prof. Dr. Lamis Saad El-Deen El-Gizawi
Professor in the Architecture- Dep.  

Faculty of Engineering, Mansoura University

Dr. Mohamed Shawky Abou-Liela
Lecturer in the Architecture- Dep.  

Faculty of Engineering, Mansoura University

2012



  

 !"#$!%&'(%)*!"+,%-./!01!% 2+3
41!%"2256+%-

.(%72859
8:!%;

5<524=>!%"2?@4

!
"#

$
%&'(!

)
'#

*&'
72.2.=41!%79

!"01!

 !"!"#$% &'()*+,-./"%012%34'+5*% !6!7+*'
8'(9:'

;9:'%<=>*'

8'(9:'%?@+5*% !A-6AB'%C-D-!EFG'9% !6>.*'%<H'I/*'
?A-J*'%<=>*'

'#+,'(-./(01'#2&(!234&'(532)&'+(67389&':;#2&'(53<3"=>'+(?

@+,'(A3B&'

"*% !&K.L*'%M'IN*'9%?"O'K*'%P!5=E*'3!# Q*-J*'%<=>*'

"*% !/!RS*'% T!R*'%C-R"SEH3!#%U!V#EW%-LEX129
 !A-6AB'%C-D-!EFG' YW'+*'%<=>*'

"*% Z(-5/5*'%C-R"SE5*'3!#%U!V#EW%-LEX129
 !A-6AB'%C-D-!EFG' =>*'[H-N*'%<

"342+(C)D?'#+,'(-./(01'#2&(:E9'*&'(?"28=&'(#"

:%3F&'(A3B&'

 !"#5*'9% !5*-/*'%\(-]E"*% !"!"#$% &'() ^)-6*'%<=>*'

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

72.2.=41!%79!"01!

A15?1!%B5,1!

!8
.
9&'

G73=%&'

53"8+=&'

%_Q#R*'%C')K#H%_%Q#R*'%C-!@+`%_%Q#R*'%a'Kbc%_% !J#R*'% "T&:'
%?J#R*'%d-.R*'.

!&3)#&'(!2*H2



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

 -!-*#+),-.)#/0,%(#$121234#$5),&)#6,-78%()#$9%:;–#$12<=&()–,7%. (

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

 -!-"-0%1#)+,%234/+, .

 -!-"- -.(/+,%&,567.

 -!-"-8,-.(/9+%1#)+,%:.';+.

 -!-"-<%=(4>?/+,%1,(47%-.(/+%@'9'9A*+,%@B,(5+,.

 -!->#6?:@0#A&%#+11'4/13#$@24B%()#$18:58C)#D:;:143E(#6,-78%()#+),-F#/0,%#D).

 -!-0-"4%:C,5/+,-'A%:#$D*BE,%F,.

 -!-0-0-'A%(#G*?E,%F,.

 -!-0- %@.(A+,%F,(#B/.

 -!-0-8%HI(/+,%&(J.

 -!-0-<%K'(/*+,%@LA/.

 -!- $1'1GH4()#$5),&()#IJ:48#6,-78%()#+),-F#/0,%(.

 -!-K#LG:5()#M7@()#$7EB.

LG:5()#M7@()#D:1-43%

 !"#$%&'( !$%)*%&(+,)-."%( !"!"#/( 0&,1 21)3%&(456%&

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

$121234()#$5),&()

N(:O()#P:G()



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- !! -

 $% 341567,1$ -.,*/$%8 -./",/9% :";".6<=% >.?<6 @01 34A -./%0.1$% -,%20$% BCD 3E F256/ G7.< :%
 H%28I% JKA GL%21# -.4M%0$%$% H.1)6 3E N08;81$% ".%G1$%8 !8.5$% -E251$ O$C8 PG.<-7.4M%0$% :%

 N2"6M1$% -/.5$"# )$% -51";# H%28I% GL21 N28)/1($% O46 Q%0R NQ"*L @01 34A 2'S6 36$%8G.< :%.

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

T-+#"7U$% V.7#8 -.4WX0$% -YE"<1 -1)"A "W/R &.< N2.#L$% V01$% +#"U V.# N28)/1$% -/.01 +1;6
 Z2?$%8 GL%21$% V1 0.05$% V1 "W5#6. "1$ [%2Y/ 3*.2$%.

\- F/).H%28I% JKA GL21/1$"#-51";$% :".*]6,1 V1^ V1 N28)-.1.456$%.

 !"#$%&# 01 2%3&#:

VD%27$% +7^8$% (7.4<6 (K7M V1 3145$% &<#4$ -.2Y/$% _82*$% -<) 2"#6M% H%28I% G7L21$
34A F256$% _2`# N28)/1$"# :

T->?<6 Z01 -./",/9% :";".6<=% GL21$% -a.# 3E (156,14$ -.,*/$%8.

\-01 -,%20% >E%86 @$ 34M%0$% H.1)6$G.<% :%GL21$ -.4.4<6$% -,%20$% b,R +1.

 !"#$%&# 4#5%/ :

6-1$% &<"#$% (#X V1 -./%0.1$% 28)$% H%0M6,"# -Y<K.

7-+X81$% -Y<K1.

8-V".#6,=% :%2"16,% (KM V1 -L2"]1$"# -Y<K1$%.

9- -.,0/W$% :"1.1)6$%8 Ua%2M$%8 :%0/6,1$%8 >a"'8$%.

:-]=% &.< V1 (.4<6$% -.1$"5$% !2";6$% V1 "W6.1DR :6#'R 36$%8 "D2E%86 (^*1$% :"U%26.

 ;<51=$5>?'1&# !>'(%1:

U".10 c2*$ 3X2]$% !/";$% d4A N28)/1$% -/.01 +?6,+71 -./"L1$% :"XK5$% d4A 2.#L 2'R "W5X81$8
V01$%,"6$0$% H.4Xe 3E "W# -U.<1$% Z2?$%8  .

!'(%1@& !('*A1&# !(1BC#:

)/1$% -/.01>2] N0.<8$% (")6=% -U?/ 3D N28,3$%87< f4#6 -E",1 3E "6$0$% U,88ghV.7# H7L
"#8/; 08/1,8 ="1] V.#2]. 310M !C; -?U/1 "W/R "1L)31.456– 3<)(.....'168 -U<1 -/.01$% (

N2D"?$% V.# dU,8,(<",$% V018P"W/R "1L-.<"., :"18?1 O4616 ,N00561 -.W.E26 .

@867,1 374A "W# 2M*/ -.1$"A -.#U GL%21 34A @86<6 &.< -.#U -1)"A N28)/1$% -/.01 2#6568
 H$"5$%.

8-D-E&# !1%F1.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- !" -

8-D-6-6*. 2($G+&# HA$1&:

Ri]/ H8. N0?5/1$% -a"1$% 05# V.2]5$% j6,4;# -51";$% b4;1 2%2X d4A Q"/# GL21$% V.7/'=%>7E%81$%
\k/Th/Tklg 0X8H7X2 -751";$% b74;1 -,4;# GL214$ -.4M%0$% -<aK$% 0"16A% H6m\gn.2"76#

\o/p/\hhT.

#$%&)! - ('()*+,-./'0/)12'345-6'7859:./.

');+-./ :<=>?./@.

8-D-6-7 I*G&# ;<51&#.

(7M%0 N287)/1$% -7.%0# 3E H%28I% GL21 +?.
 3E +?. P351";$% H2<$% -<",1 080<\ohhH\P

B0<. V"./#1 ("1]$% V1)37/#18 V87.5$% 37/#1
 -.7).M]6$%8 -.;K5$% -5]I%(!7/";$% V718 P

3X2]$%)3,.U"/`1$% V./2$% 3/#1 (!7/";$% V18
 3#8/;$%)VL7,$% 3/"#18 -?U/1 VA j4)*. 28,
351";$%(.

)T(

8-D-6-8HA$1&# 2#%B/:

 .a"X8$% 8 -41"L61$% -.;K5$% :"10M$% -E"L H.0?6 "6$0$% :"YE"<1# V./U%81$% +.1;$ N28U61$% -

N"/?$% 8 . 

  N0"<$% 8 -;2<$% :="<$% Z8C V1 d^214$ -.<)$% -."A2$% 2.E863E:"7))M6 +.1;
 H%28I% ) 31^W$% G"W;$%- 0#L$%- H0$%- H"Y5$%-"M/$% c2G :="<c. (

  Q"#Uq$ 31.456$% Z86,1$"# Q"?62=%3E28I% JKA :=";1 8 JK54$ -*46M1$% >2U$"# H%3E
 2L#1$% F]L$% 8 -."X8$% :=";1.

) (';A>&';-B&'CDE*FG) HHH('C" !"#$%&'()* !+,-(*./(0$-()*1#!23%4$-("./'CI8J*:./1'5K,./1'@L>?$F.'M6>N')/O'CP15Q6'C'CD.1R/'@9?$
STUT.

8-D-6 I#$5C# HA$1& !(@(@J+ !"#$%) =$5?'1&# !G1*K– !(@3<%&#–$?1(.

VWX)!-  :(345-F.'@QY>Z['()*E

F./)6$%

31.456

r)M6$%

H%28R

2%80I% 00A

 H820# +

 3^2R + 0<R
280 2]A

-'0/)1R/'\]1'@=/5^./'_`9./1
'DY>Q-QW./TTa585b.

-'0;./'c/5&2 d(5b2.

-'e>%,./'e)Ja(5b2.

(5bR/'7Q,+f 2.2,$"# -5,$%

\oh
 2.2,



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- !H -

  !KU4$ b.206$%3E O$CL 8 -*46M1$% c2Eq$ V.1.?1$% Q"#UI% !.206 8 b8.28$"L#$% -4<21
 V8#s%2$% ".45$% :",%20$% !KU3EB%286L07$% 8R 2.67,;"1$% -7;20 d4A (8)<$% 37E

>.X0$% r)M6$%.

 U$% 20%8L$% !.206 N0A",1$% -.#3Er)M6$% (";1.

  -.#.2;6$% 8 -.4151$% 8 -.L./.4L9% &"<#I% Q%2;e3E5$% 8 -.1.0"LI% H%28I% :=";1K-7.;

 "D2.'t6 Z01 8 -U.<1$% -a.#$% -,%20 d4A G.L26$% +1 -.a"X8$% 83E-7$8"<1 8 (";1$% %CD
"W.E HL<6$%.

 ;$% +1 -L26]1$% -.'<#$% :"A82]1$% Q%2;e8 -7.4<1$% H%28I% G7L%21 8 Z27MI% :"51"
-.1$"5$% . 

 V"U2,$% VA 2L#1$% F]L$%.

8-D-6-9 HA$1@& I*G&# LA(3&#:

H820#$% 280 : Q"#2WL$% F2s-s :%G"-B".1 -;$"51 -U<1- :"/%GMB".1- (,"`1-n#7U1-

-.CsR :";K'- -1"1X +1;1- d681 G.;6 8 -<2]1- b#K1 2..`6.

280$%3^2I%:(M%01$% (1].- d^21$% :"<%26,%- -.$0.)$%-(%26/7,$%--7#X%21$% -7E2s
 -./826L$9% .

(8I% 280$% :H%28I% -7<%2; N07<8$ -.;2"M$% :%0".5$"# -)"M F]L F2s -6, d4A (1].-m
 -.<%2;$% 2.Y"/1$% -41"] :".41A F2s- -5,# 0<%8$% H8.$% d^21$% -1"Xe 2#"/ATp.2, 2 .

3/"'$% 280$% : -.;2"M$% :%0".5$"# -)"M F]L F2s -6, d4A (1].-07<%8$% H87.4$ -1"Xe 2#"/A
 -5,# H%28I% !U N0<8$Tp 2.2,- H0$% O/#- :%0".5$% (1"51- @8"1.L$% JK5$% !.L26 VL"1R .

&$"'$% 280$% : V.*Y814$ -.2%0e !6"L1 d4A (1].- @GL21$% F..L6$% -U<1 .

%+#%2$% 280$ : :";201$% (1]. 31.456 280- -#6L1$%- ".2.6E"L$%- b.206$% -a.D Q"^AR !6"L1 .

b1"M$% 280$% : H%28I"# -?4561$% -))M61$% (1"51$% (L (1]. GL21$"# (1"51$% 280.

b0",$% 280$%: d$e -E"^9"# :".41A F2s b1M d4A (1]. 8 NGL21$% -."/5$% 8 :".415$% 280\h
 NGL21$% -."/54$ 2.2, .

2]"5$% 280$% d6< 8 +#",$% 280$% : -*46M1$% GL21$% H",Xt# -)"M$% -1"X9% F2s d4A (1]..

2]A @0"<$% 280$% : c"M/$% c2G$ -41"L61 N0<8.
)T(

.(August 2011)http://www.mans.edu.eg/centers/ocmu/default.htm(1) 



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "d -

 

T
g

a

a

U

(M%01$% (1]. - d^21$% :"<%26,%
 - -.$0.)$%- (%26/,$% - -E2s

 -./826L$9% -#X%21$%.

T- GL214$ 3,.a2$% (M01$%.

\- -.;2"M$% :%0".5$% (M01.

m--.,.a2$% -L2<$% -.2"U#.

g- -)"M$% -L2<$% -.2"U#
% :%0".5$"# -.;2"M$.

o- !82W$% H$K,.

20)1$%:

 0.2E 01<R PNG1<)Tkku( P"M$*1G1&# I(1?+&# !)51K1"N2D"?$% P.

 (L])u -\ ( 3^2I% 2804$ 3?ER U?,1.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "  -

 F2s -6, d4A (1].
 :%0".5$"# -)"M F]L
 -<%2; N0<8$ -.;2"M$%

 H%28I% -m F2s
 2.Y"/1$% -41"] :".41A

 -.<%2;$%- -1"Xe 2#"/A
 0<%8$% H8.$% d^21$%

 -5,#Tp 2.2,.

 (L])u -m ( U?,1
 (8I% 2804$ 3?ER.

 F2s -6, d4A (1].
%0".5$"# -)"M F]L :

 -.;2"M$%- -1"Xe 2#"/A
 !U N0<8$ 0<%8$% H8.4$

 -5,# H%28I%Tp 2.2,
 - H0$% O/# - (1"51

 :%0".5$% - !.L26 VL"1R
JK5$% @8"1.L$%.

 (L])u -g ( U?,1
 3/"'$% 2804$ 3?ER.

20)1$%:

 0.2E 01<R PNG1<)Tkku( P"M$*1G1&# I(1?+&# !)51K1" N2D"?$% P.

5#6%7(*8/#9:
0%7)#/

5#6%7(*8/#9:

0%7)#/

5#6%7(*8/#9:

*8/#9:
5#6%7(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "T -

 !6"L1 d4A (1].
 V.*Y814$ -.2%0e-

 F..L6$% -U<1
 @GL21$%.

 (L])u -o ( U?,1
% 2804$ 3?ER&$"'$.

 (1]. 31.456 280
 :";201$% - -#6L1$%-

 ".2.6E"L$% - !6"L1
 b.206$% -a.D Q"^AR.

 (L])u -p ( U?,1
$% 2804$ 3?ER+#%2.

20)1$% :

 0.2E 01<R PNG1<)Tkku( P"M$*1G1&# I(1?+&# !)51K1" N2D"?$% P.

*8/#9:
5#6%7(

#;0!%<#/



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "g -

 GL21$"# (1"51$% 280
 (1"51$% (L (1].

 -?4561$% -))M61$%
 H%28I"#.

 (L])u -u ( U?,1
 b1"M$% 2804$ 3?ER.

 -."/5$% 8 :".415$% 280
 d4A (1]. 8 NGL21$%
 :".41A F2s b1M

 d$e -E"^9"#\h 2.2,
 NGL21$% -."/54$.

 (L])u -l ( U?,1
 b0",$% 2804$ 3?ER.

20)1$%:

 0.2E 01<R PNG1<)Tkku( P"M$*1G1&# I(1?+&# !)51K1" N2D"?$% P.

5#6%7(*8/#9:

#;0!%<#/

0%7)#/



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "U -

 F2s d4A (1].
 H",Xt# -)"M$% -1"X9%

 -*46M1$% GL21$%.

 V.60<8 34A @86<.8
 _.216R P! (L#

 N0<8\o2.2,.

 (L])u -k ( U?,1
 +#",$% V1 2804$ 3?ER

 2]"5$% 3$e.

T- c2G$ -41"L61 N0<8
c"M/$%.

\-<8N0H0$% _%21I.

m--1"Xe N0<8.

 (L])u -Th ( 3?ER U?,1
$% 2804$2]A @0"<.

20)1$% :

 0.2E 01<R PNG1<)Tkku( P"M$*1G1&# I(1?+&# !)51K1" N2D"?$% P.

T

 

g

2

h



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "a -

T

) (');+-./ :=>?./i'@<.

'j&'k`G'@Ql/;Q-./' ()>83./;^l'm/5ZG'P>B$n&
'j&' VFo:.' @$QB-./' p5$./' jL' D,?-./' V+qf
'Dl>nlr/' _>Q:=s/' 5[*f1' DA)>%./' m>t*Z./
'D[' ;Q^./' 5u,-./' 5[*f' >vl2' >-4' m1;v./1' @=/5F.

wN*./'Mql)*+.>6'xt*&'*y'>-4.

8'z*.'*y1'P>vA/*./'D['{Q?./'z*F./'0/;%:b/';L>n
'h>+LR/'@Y;vf'DFL.

'k`G'j&'z>&R/1'j&|.'Dl>nlr/'_>Q:=s/' (>L/5&' }f
'@[5~' >v6' @-%[' @6/*61' DA)>G' )*n6' 345-./' @]>=�
'@6/*?./'}Q-+f'I&'C'�`L2'()*+.>6'xt*&'>-4'�)>=

VQ-A' VWK6' >8)>-9&\Q=5:.>6' )*9KF.'}b/' @6>:4' I&
'@&`94' >vQFL'345-./@8O>X)�F-9:n-.'0O>o./'345-./'D

'_>Q:=s/'DFL' O58' >-&' �Q.�Dl>nlr/'DFL' )*<9./' D[
'�85$./.

'@6/*?./'z>yO'D['D,?./'z*F./'0/;%:b/'m1;v./'�9?8'�Q=
'�F9^81'V-9:n-./'�;.')>N*./1z>&R/1'(*o.>6'59K8.

'VWX)! - T (*E'@vA/*.'@Ql/;Q&'()
'345-./.) (

'VWX)! - U ('@Ql/;Q&'()*E'P/O>Q9./'VG;-.
'_)>%./'j&'@QA)>%./.) (

'c596' >y�>Kl�' }f' DnQY5./' VG;-./' }.`b��Ta'I&' 0
KF.' e)3./' c/*=21' P>f>?,.>6' >Z82' >v,Q83f')*9

' 0/;%:b/' I&' C' \Q=5:.>6g'h>6' V4' k*G;F.' h/*62
'c596 �!d'0.

' @:[s' 0/;%:b/(5Q?4'}b/' >v6' xt*&' VG;-./' c596
'�6'@E>%./'@&`9./1'345-./.

'VWX)! - g ('DnQY5./'VG;-F.'@Ql/;Q&'()*E
'_)>%./'j&'345-F..) (

'VWX)! -   ('j&'345-./'@6/*?.'@Ql/;Q&'()*E
&> .̂/'05B./'VG/O'D9.) (

' @QA)>%./' P/O>Q9./' VG;&' }.`b' >y�>Kl�' }f'c596
!�Ta0')*9KF.'e)3./'c/*=21'P>f>?,.>6' >v,Q83f' I&

'k*G;./'V?N'm1;v./1'@=/5./'DFL'V-9./1'\Q=5:.>6.

./'(O>Q9./'@6>:4'(>L/5&'}f';L>nQ.'VG;-./'DFL2'@QA)>%
'�85$./'DFL')*<9./'D['�85-./.

g-!- -a'()*+,-./'0/)12'345-.'@QFQFB:./'@b/);./ .



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "� -

T

\

) (';85[';-=2'C(3-=) HH!('C"=5#$>$-(*?!$,%-(* "@$A9"'(5y>o./'C.
)T(');+-./ :'@<i=>?./.

-'#on-./'j&'xZ:8
'@[5~';A/*f'Do[R/

'm/;,.>6'@E>G
;./'@[5~'1'DFG/

'@.>+6'k/5:,b
'DnQY5./'VG;-./

'D.�'_>Q:=s/'�QoB:.
'#b*./'I&'VE/*:./

#QB-./.

-'#on-./'j&'xZ:8
'()>83./'k`G'j&1
'5[/*f'0;L'@Ql/;Q-./

'>8/;v./1')*y3F.'VB&
'VG;-./'@.>+6

'>Z821'C'DnQY5./
'P/)1O'5[/*f'0;L

'@?85N'�>Q&.

0%7)#/

5#6%7(*8/#9:

*8/#9:
5#6%7(

*8/#9:
5#6%7(

*BC<D(*EC4$-(*B<*F;G@%-()*H!I3%-(.

�'�*t*6'P>&`9:bs/'5:l1>4'It1'}f
'�/58'z2'�%X'�R'jW-8'�QB6'VG;-./'@.>+6

�*t*6-4�`L2'Do[R/'#on-.>6'xt*&'*y'> ,

1'>Z82')>u:ls/'@o$,-6'5X>?&'k>+f/'DFL.

'5:l1>W./'k*]!�dd's'\b>,&'k*]'*y1 0
'�&>&2'}=/3:./'\?n8.

'DFL'�59:F.'V-9:n-./'_>Q:=/'D?Fl'�.�61
z>W-./'�.`G'j&.

�'VG;-./'VG/O')>u:ls/'j4>&2'O;9f'>Z82'�5l
`9:bs/'5:l1>4'j&'>v65N'I&'@.*vn.'P>&

'V&>9:./ ,'@45B./'@8)>$?.'k*E*./'@.*vb'I&
'>v.`G'j&'345-F.'@QFG/;./'m/3AR/1 .'�.�61

V-9:n-./'_>Q:=/'D?Flz>W-./'DFL'�59:F.
�f>&;G1.

�'jQ6'V+q./'Do[R/'#on-./'j&'xZ:8
'_>Q:=s/'DFL'O5Q.'@45B./'P/)>n&@QE*+%F.

*B,J3-(*K#!C$-(.

./'5E>,L'\b>,f3QBI&Dl>nlr/'�>Qo-./'>-4
()*+.>6'xt*&'*y.

'V-9:n-./'�;.'@Qnq,./'@=/5F.'_>Q:=s/'�6'D?Fl. 'VWX)! - � ('5:l1>4'xt*f'@Ql/;Q&'()*E
'DnQY5./'VG;-.>6'P>&`9:bs/.)T(

�'0/;%:b/'0;L'xZ:8'@Ql/;Q-./'()>83./'k`G'j&0*85fR/
'345-.>6.

�'Dl>nl�'_>Q:=/'5?:98'�Q='345-.>6'DF+&'5[/*f'0;L
'�*Q='m1;v./1'@=/5./'D.>:.>61'z>,�-]`..

B<*L@M%-(* 2N%J$-(*1#A-#>$-( :'DL/58'}.'@^.>9&'D['e*,:./
r/1'\Q$K:./'O/*&'VQWKf'D['e*,:./'0;L'>Z821'C'(m>t

'�?Q$Kf'O/*&1'�l/*.21'5:l1>W./.

 (L])u-To (4$ 3?ER U?,13,.a2$% (M01.
) (

B4!O0-(*HPQ$-(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "! -

T

) (');+-./ :'@<i=>?./.

.(August 2011)http://www.mans.edu.eg/centers/ocmu/default.htm(2) 

'VWX)! - ! () (

'@.>+6'�/)*:4O'@KN>,&'m>,�2'@Ql/;Q&')*E
QY5./'VG;-./'Dn.

'VWX)! - " () (

'VWX)! - H () (

�'@<=>?./'P;A1'@Ql/;Q-./'()>83./'k`G'j&:

'P/1;,F.' @L>o4' DnQY5./' VG;-./' @.>E' 0/;%:b/
f�-./1'5Q:nA>-F.' jQ<=>?./' @KN>,&1' P/5-

'S>%./' )1;./' \Q$Kf' 0;9.' �/5ul' C' �/)*:4;./1
'P/5-f�-./'@L>o6 )'I6/5./')1;./ ('z�/'�:=.

'@QA)>%./' P/O>Q9./' VG;&' 0/;%:bs' �O2' >-&
'VG;&' �&/;%:b/' I&' 345-F.' DnQY)' VG;-4
'#o[';=/1'VG;&'345-F.'x?E2'D.>:.>61'P/O>Q9F.

'>-&z/;o['D.�'�O�8@8O1;B.>6'�>n=r/./13QB
'D+%K./.

@-D(*R( :/'7on.>6'�Q6R/'z*F./'0/;%:b
'j&';8381'�:Q.>9q6'm*Z./'MW98'�Q=

./'e>qf)>6'�>n=r/3QB'DFL';L>n81
h>+LR/'@Y;vf.

'm1;v./'�9?8'�Q='D,?./'z*F./'k>-9:b/
'�F9^81'V-9:n-./'�;.')>N*./1'59K8

z>&R/1'(*o.>6'�9&'{Q?./'z*F./'VG/;f'I&'C
.

�e>qf)/'(O>8J')*+.>6'xZ:83Q='VG;-./
./'@=>n&'5?W.'/5ul'DnQY5./3QB';^l'D.>:.>61

'\n,6'\b>,f3Q='59KQ.'DnQY5./'VG;-./
6'V-9:n-./@=/5.>'k*G;./'m>,�2.

'VWX)! -Td (G;-./'VWX'xt*8'j4>&2'I8J*f'@o85]1'V
')>u:ls/)/;%:b/'V?N'()*E'��yP/1;l'@L>N'�&(.)T(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "" -

T

) (';85[';-=2'C(3-=) HH!(.
)T(');+-./ :'@<i=>?./.

3%-(*EC4$-(* B<* F;G@%-()* H!I
*BC<D(.

'VG;-./'VG/O')>u:ls/'j4>&2' O;9f
'P/O>Q9./' @Q.;QE' j&' >v65N' I&
'@81OR/'�5E'@.*vn.'@QA)>%./,
'@8)>$?.' k*E*./' @.*vb' I&

@45B./.

*S#TD(.

;%:b/'z1;61 @B85&'5Q~';L>o&'0/
'j&' VFo8' >-&' ;l>n&' 12' VE/*q6

^Q:l' >vfm>q4@'_>Q:=s/'�QoBf'0;L
'>Z821' @8O1;B./1' @=/5F.'Dl>nlr/
'>v9t1'@o85]'>Z82'C'@QE*+%./
'>vE)' }f' �Q=' >Qnql' x85&' 5Q~

'�*qE'VWX'D[.

'z*83qQFf' (3vA2' 5Q[*f' 0;L
63QB'�Q=' VG;-.>6' )>u:ls/' P/

' m>ZN' DFL' ;L>n8'VQFo:./1' wN*./
'�1)' �961' D?+9./' #�Z./' j&

@=/5./1'm1;v./.

*1#U#VM-(*W(QJ%X(.

'VG;-.>6' P>f>?,./' 0/;%:b/' xZ:8
'�1)'�9?Q.@=/5./1'Mq,.>6'm1;v./

 (
L]

)u
 -

\T
 (

 -
.;

2"
M$

% :
%0"

.5$
% (

M0
1$ 

3?
ER 

U?
,1

.
)T(

5#6%7(*8/#9:

@Ql/;Q-./' ()>83./' k`G' j&�`L2' ()*+.>6' xt*-./1'@<=>?./' P;A1
' 0/;%:b/3Q=>Q9./' VG;-6' S>%./' P>&`9:bs/' 5:l1>4'@QA)>%./' P/O

'Do[R/'#on-.>6'xt*-./1'V-9:n-./';oq8'>-&'C'�5B./';Y>N'@[5~'z*WQ.
'>Z82' ;A1' �Q=' �f>&;G1' z>W-./' DFL' �59:./1' Pss;./' jL' �B?./

'�5Q~1'P>:[s'j&'O>X)r/'V?b'D['79t.

'VWX)!-TT ('VQqof'xt*f'@Ql/;Q&'()*E3Q=
'�5B./';Y>o.'@[5~'x?+Q.'P>&`9:bs/'5:l1>4.)T(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

- "H -

T

) (');+-./ :'@<i=>?./.

-#Y* Z[>-(.!+*B&5#J-(.

./' jQ6' #65./' xZ:83QB./1' DFG/;./3QB
:b/' k`G' j&' DA)>%./'j&' #Y/*=' 0/;%

'_)>%F.'5u,./')/13./1'Dt5-F.'xQ:f'_>A3./
'345-./' *A' jL' >&' ()*+6' }vy>?:l/'�5E1

' �FL' ;L>nQ.@=/5./1' m1;v./'5f*:./' VQFof1
' D?+9./' C' jW.1' �.�' �oBf'@qQ9t' ()*+6

'�Q=' )>nQ./' DFL' ()*+.>6' xt*&' *y' >-4
'()*+.>6' xt*-./' #o[' z>B$n&' ;A*8

'@v^./'j&'5G�/1�5GR/'C'5u,./'xQ:8'�Q=
'#o['�&>&2')>u:ls/'Db/54'DF-9:n-..

�'P>8>q]'0/;%:b/')*+.>6'xt*&'*y' >-4
'�oB:.'@[>n&'V4'�85='j&R/@&`n./1.

* 2N%J$-(*1#A-#>$-(*B<*L@M%-( :

'(m>tr>4' @qF:%-./' P>^.>9-./' D[' e*,:./' 0;L' �=*.
&1'z/*.R/1\Q$K:./' O/*1'VF-./'D.�'�O�8' >-&'VF-./

�85-./'�;.'�>?=r>6'�>n=r/'j&';838.

 !"#"$%&' ()*+,' : !"#$% &'(#() *#+,$- ./!012/
 3'45 678 #9: #9;< ='> &'?'4,:/ @A#BC/ DEF8 GH"

 I'J+% GKA7!9:/7 &>/3:/.

 !"-*./&' ()*+,' : @3L#4- 3'M:/ @A#BC/ ./!012/
 N- E( 3'KE% OH" !"#$PA7!9:/7 &>/3:/ , QE1$-

:/ *#;ER- SEBE: GK#5 7 TUV- @A#BC/W'+ #X-
 IJ+P &'Y0Z:/ &-V$:/7 N-[/.

 0/12&' 3*"45&' :\#]" ^2#]%:/ 3W'+
G;#$;C/ _#'JX:/ `- aBE- Eb #X5

@6EY:#cd GH" 83': &>/3H: e#'1>f/
 gX?1$X:/ Q!: &'$h]:/.

 6'7&8' :/ iJ$:#c j'c[/ kEH:/ ./!012
 N- !PWP7 l1':#?hc AEm:/ nR?P ='>

:/ o#h%6#c _#$>C/W'+ GH" !"#$P7
p#Y"[/ &U!9%.

 A7!9:/ =?4P ='> G]4:/ kEH:/ D#X?12/
/7 lH?qP7 gX?1$X:/ Q!: 6#rE: @EJ:#c 3?ZP

k#-[/7 l?- s'4:/ kEH:/ gF/!% `- d.

 9*:*$.&' ;'<1=>': *#%#4]:/ ./!012/
 S76 =?4': gF!X:#c nh]:#c A7!9:/

&>/3:/7.

7?.&' @'7A :&'B6tc .#F3:/ ./!012/uU/E>7 @EJc )#1XP7 d gF!X:#c &':#X( &$X: .#F3:/ G,?P ='> gF!X:/
 i'v]1:/7 &;#'Y:/ &:E927 gX+1:/ l\#Y1-f &mh0]X:/ &cEw3:#c )#1XP7 d *#P7#X'RH: l1-7#J-7/@6/3+H: x,4:.

 gRL)y -z{ ( aBE% &';/!'- @6E\
W'> */8#'?:/ gF!Xc 6#v1;f/.)|(

 gRL)y -z} ( aBE% &';/!'- @6E\
W'>/ gF!Xc 6#v1;f/ */8#'?:.)|(

 gRL)y -z~ ( &';/!'- @6E\
 aBE%:/W'+&':!'Y:/ .#-<.)|(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�� -

3

)|(6!YX:/ : &��>#4:/.

 !B@*CD,' 9*AE#&' : 3KE1%
 aBE- #X5 &P8#L6C/ *#1KV:/

 6EY:#c &�V�:/ #9Xq> NR:7
( 3'M\9qP #X- /! !

 GH" 6E�?:/ GK gX?1$X:/
 IP3,:/.

� 6EY:#c aBE- Eb #X5
 g5 IP3> *#P#hw ./!012/

J+1: &K#$-' I&-V$:/7 N-[/
 IP3+:/ D#X"< !B.

F"GD*H=IJ' 9'

K*L8' :% .!" &'K#5 6#v1;/ !"#J- 3K/E
 �6[/ GH" nHqP jP3- Q3; #X5

 gRZc)y-z� ( 3'� !"#J- ./!012/7 d
 k7!c7 !'( �3K k7!c &+P3-

q'1; #9%A#h5 N- gHJP #X- g\/Ehc&
 7 &>/3H: G;#$;C/ e#'1>f/ I'J+% .!"
 #mP< d &'\EY0:/ #mP<7 &P87!+:/
 ='> #'$h; aP3- 3'� #9?B7 &JP3w

gRL GK #9\6 T% Eb #X5 �Eh\
 gRZ:#c aBE-)y-zy. (

� &K3?X: uU#> &"#2 3K/E% .!"
 kEh'H% NU#45 3'KE% .!"7 �rE:/

:#cW'+ G;#$;C/ e#'1>f/ !J1h; #X- */
 u'+X:/ u2E:/ `- g\/E1H:.

 04M8' N4O5&' 0M PBQ7=&'R S"T2=&'.

*#-V?12f/ 31;7#5 `B7 T% �#4L7
g'q$1:/ Q[ NRXP ='+c SEBEc

 SEBEc �/3P k< �0L , GH"7
 DEw d 6#v1;f/ &J,]Xc 3L#4- D#Y%/

 31;7#R:/ f7 ^2#]- �#4Z:/7 ^4$P
 T>/W1:/ . gX?1$X:/ e#'1>/ G4H; �:�c

k#RX:/ GH" �3?1H:.
 9*:*$.&' ;'<1=>': *#%#4]:/ ./!012/

cW'+31;7#R:/ S76 =?4': A7!9:/
&>/3:/7 nh]:#c.

 !".U&' V*5-8' : &']K D#X"< ./!012/
 G4Y?:/ uMm:/ N- g'HJ1:/ GH" gX?%

 _#$>C/7A7!9:/7 &>/3:#c.

 gRL)y -z� ( aBE% &';/!'- @6E\
 GB3X:/ gF!-7 g'q$1:/ 31;7#5

D7[/ 67!:#c */8#'?:/ 3XX:.)|(

 gRL)y -zy ( &';/!'- @6E\:W'+ 6#v1;f/
 D7[/ 67!:/ */8#'?c �#0:/ .)|(

 gRL)y -z� ( &';/!'- @6E\
 �#0:/ *#-V?12f/ 31;7#R:

 D7[/ 67!:/ */8#'?c .)|(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�| -

3

)|( 6!YX:/ : &��>#4:/.

 !"#"$%&' ()*+,' : *#+,$- ./!012/
 @A#BC/ DEF8 GH" !"#$% &'(#()

&'?'4,:/ GK 3'45 678 #9: #9;< ='>
 I'J+%A7!9:/7 &>/3:/.

 !"-*./&' ()*+,' : @A#BC/ ./!012/
 N- E( 3'KE% OH" !"#$P @3L#4- 3'M:/

A7!9:/7 &>/3:/ , TUV- @A#BC/ QE1$-
:/ *#;ER- SEBE: GK#5 7W'+ IJ+P #X-
 &'Y0Z:/ &-V$:/7 N-[/.

&*W !XE#&'F"Y 0ZD*1&': uc3:/ am1P
 N'c:/W'+:/7 GHF/!:/W'+ N- G(6#0:/

 a'1% e#(W:/ N- uU/E> ./!012/ DVF
 T9b#41;/ �3\7 e6#0H: 3v]:/ GB3XH:
 OH" !"#$': W53X:/ E( N" #- @6EYc

&>/3:/7 A7!9:/ G4Y?:/ 3%E1:/ g'HJ%7
 6#v1;f/ A#]�<.

7?.&' @'7A :12/ &'B6tc .#F3:/ ./!0
:/ uU/E>7W'+='> &$X: .#F3:/ G,?P

(&':#X &:E927 gX+1:/ @EJc )#1XP7 d
 d *#P7#X'RH: l1-7#J-7 i'v]1:/7 &;#'Y:/
 l\#Y1-f &mh0]X:/ &cEw3:#c )#1XP7

@6/3+H: x,4:/ .

 &JH?X:/ iJ2[/ ./!012/ ) *#wVc
 86Ec .E$4'q:/ ( k)E:/ &h0c W'X1% ='>

 #91-7#J-7 &;#'Y:/7 ^'531:/ &:E927
X1% #mP<7 d *EYH: &\#-7 IP3+H: W'

 &:E927 d #P31R4H: EX]: &':#?:/ #91-7#JXc
 &cEw3H: #91-7#J-7 i'v]1:/.

9*":7/&'::/ gF/8 &'%E\ *#2#R?;/ 8E(7 �>E:W'+ f l;< #X5
 &'\EY0H: e#'1>f/ jP3X:/ !JhP #X- G:� A#"!12/ &Xv;< !(EP.

 0/12&' 3*"45&' ::/ 3\#]" ^2#]%W'+ G;#$;C/ _#'JX:/ `- d
 67!:/ o#h%6/ ^2#]%7){�{� . ( k#$;C/ o#h%6/ `-.

G4H; G:#1:#c7 gX?1$X:/ Q!: &'$h]:/ &>/3H: e#'1>f/.

 !U[=15&' 9*\&*#5&' 0M ]7.=&' : *#q:#?X:/ GK oE]1:/ .!" �>E:
Z1:/ 8/E-7 k/E:[/7 @A#BC#5 &hH10X:/ gHX:/ G:� Q8�P #X- ^',

7jP3X:/ Q!: �#4>C#c _#$>C/ N- !PWP gHX:/.

� .#-< kEPWh'H% &L#L 8E(7
 l'K3% &H'2E5 6#v1;f/ &J,]-
 A#mr GH" !"#$P T9'Hb<7 GB3XH:
 N- g'HJ1:/7 6#v1;f/ A#]�< �rE:/

 S76 =?c7 G4Y?:/ uMm:/ A7!9:/
&>/3:/7 gRZ:#c aBE- Eb #X5

)y-z��z� (NR:7 &L#Z:/ Tq>
 `'Xq: ^2#]- 3'� 3'M\

 NP3v]X:/.

� �#4L 6/Eqc N'1;#5 8E(7
c 35/�1:/W'+ gRL �EZ%7 6#v1;f/

:/W'+gRZ:#c aBE- Eb #X5)y -
{� ( .!?: /3v; �:�7 d 3K/E%

 W53X:#c GB3XH: #P31K#5.

 gRL)y -z� ( aBE% &';/!'- @6E\
7 g'q$1:/ 31;7#5W'> 6#v1;f/

 G;#�:/ 67!:/ */8#'?c �#0:/.)|(

 gRL)y -{� (@6E\ aBE% &';/!'-
W'> 67!:/ */8#'?c �#0:/ 6#v1;f/

 G;#�:/.)|(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�z -

3

)|( 6!YX:/ : &��>#4:/.

2=&' 04M8' N4O5&' 0M PBQ7=&'R S"T.

 @!>E:/ gF!- .#-< 6#v1;f/ N5#-< `J%
 N- &4P3r kER% G:#1:#c7 &'mP3X1:/

 jP3X1:/ &,+-.

 &:E92 am1P:/DE\E#9]-G:� &P6#,c
c &'$'U3:/ &53+:/ W53X:#.

 !"#"$%&' ()*+,' : *#+,$- ./!012/
 @A#BC/ DEF8 GH" !"#$% &'(#()
 GK 3'45 678 #9: #9;< ='> &'?'4,:/

 I'J+%A7!9:/7 &>/3:/.

 !"-*./&' ()*+,' : @A#BC/ ./!012/
 N- E( 3'KE% OH" !"#$P @3L#4- 3'M:/

A7!9:/7 &>/3:/ , TUV- @A#BC/ QE1$-
*#;ER- SEBE: GK#5 7:/W'+ #X-

 IJ+P &'Y0Z:/ &-V$:/7 N-[/.

K*L8' : d &'K#5 6#v1;/ !"#J- 3K/E% .!"
 �3K k7!c &+P3- 3'� !"#J- ./!012/7
 gHJP #X- !;#$- 7< g\/Ehc k7!c7 !'(

q'1; #9%A#h5 N-& e#'1>f/ I'J+% .!"
&P87!+:/ 7 &>/3H: G;#$;C/ #mP< d

 T% ='> #'$h; aP3- 3'� #9?B7 &JP3w
6 �Eh\ gRL GK #9\.

- ='> kEPWh'H% @W9(< 3'KE% .!"
 N- g'HJ1:/7 �rE:/ A#mr GH" !"#$P

 S76 =?c7 G4Y?:/ uMm:/ A7!9:/
&>/3:/7d uU#> &"#2 3K/E% .!"

 kEh'H% NU#45 3'KE% .!"7 �rE:/ &K3?X:
 `- g\/E1H: G;#$;C/ e#'1>f/ !J1h; #X-

 u'+X:/ u2E:/.

&*W !XE#&'F"Y 0ZD*1&'.

:/ N'c uc3:/ am1PW'+:/7 GHF/!:/W'+
 N- uU/E> ./!012/ DVF N- G(6#0:/
 3v]:/ 6/7W:/7 GB3XH: a'1% e#(W:/
 N" #- @6EYc T9b#41;/ �3\7 e6#0H:

 OH" !"#$': W53X:/ E(&>/3:/7 A7!9:/
 G4Y?:/ 3%E1:/ g'HJ%7.

R 9*G7[&'!".U&' V*5-8' : ./!012/ .!"
E: 7< D#X"< Q<&']K *#>:#cW'+ IH0:

 A#F312f/7 &>/3:/ N- E(.

 !B@*CD,' 9*AE#&' : *#1KV:/ 3KE1%
 &P8#L6C/&P3P�+1:/ *#-V?:/7 NR:7

 gX?1$X:/ !9qP #X- /!( 3'M\ #9Xq>
 IP3,:/ GH" 6E�?:/ GK.

7?.&' @'7A :12/:/ uU/E>7 &'B6tc .#F3:/ ./!0W'+='> G,?P
&':#X( &$X: .#F3:/ &;#'Y:/ &:E927 gX+1:/ @EJc )#1XP7 d

 &mh0]X:/ &cEw3:#c )#1XP7 d *#P7#X'RH: l1-7#J-7 i'v]1:/7
@6/3+H: x,4:/ l\#Y1-f .

012/ &JH?X:/ iJ2[/ ./! ) 86Ec .E$4'q:/ *#wVc ( W'X1% ='>
 &\#-7 IP3+H: #91-7#J-7 &;#'Y:/7 ^'531:/ &:E927 k)E:/ &h0c
 &:E927 d #P31R4H: EX]: &':#?:/ #91-7#JXc W'X1% #mP<7 d *EYH:

 &cEw3H: #91-7#J-7 i'v]1:/.

 6'7&8' :/hc AEm:/ nR?P ='> iJ$:#c j'c[/ kEH:/ ./!012 l1':#?
:/ o#h%6#c _#$>C/ N- !PWP7W'+ GH" !"#$P7p#Y"[/ &U!9%.

 gX?1$X:/ Q!: 6#rE:/7 A7!9:/ =?4P ='> G]4:/ kEH:/ D#X?12/
 lH?qP7k#-[/7 @EJ:#c 3?ZP l?- s'4:/ kEH:/ gF/!% `- d.

 gRL)y -{| ( aBE% &';/!'- @6E\W'>
 �#0:/ 6#v1;f/ jP3X1:/ */!>Ec.)|(

 gRL)y -{z ( aBE% &';/!'- @6E\W'>
 jP3X1:/ */!>Ec �#0:/ 6#v1;f/.)|(

!"^B_5=&' 9'<G7&*W D*H=IJ' `a*Ab



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�{ -

3

)|( 6!YX:/ : &��>#4:/.

 gRL)y -{{ ( &';/!'- @6E\
 &'(6#0:/ */8#'?:/ TH$:.)|(

 gRL)y -{~ ( &';/!'- @6E\
 &'(6#0:/ */8#'?:/ TH$:.)|(

 gRL)y -{} ( G$'U3:/ TH$H: &';/!'- @6E\.)|(

 9*:*$.&' ;'<1=>'.

 8E?Y:/ &P/!c !]" *#%#4]:/ ./!012/ S76 =?4':
&>/3:/7 nh]:#c A7!9:/.

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

#c #X5 @3'M\ *#+1K ./!012/ T% T:V$H: &4$]:
 gRZ:#c aBE- Eb)y -{}( GH" DEY+H:

 @!'( &'"#]Y:/ @A#BC/7 &�P86 &'?'4w @A#B�
 #9%!L *7#h1%7.

 A#]�< SEBEH: GK#5 7 TUV- @A#BC/ QE1$-
 IJ+P #X- 8E?Y:/ &'Y0Z:/ &-V$:/7 N-[/.

 0/12&' 3*"45&'.

 ^2#]%T:V$:/ 8#?c<G;#$;C/ _#'JX:/ `-
 &(6!:/ �3" ='>{�w7 T2 #9:E

|�}� #9"#h%6/7 .|}d T2 GH" 83':
gX?1$X:/ Q!: &'$h]:/ &>/3H: e#'1>f/ !]"

8E?Y:/.

 6'7&8'.

/ ='> iJ$:#c j'c[/ kEH:/ ./!012
 _#$>C/ N- !PWP7 l1':#?hc AEm:/ nR?P

:/ o#h%6#cW'+ GH" !"#$P7 &U!9%
p#Y"[/.

 A7!9:/ =?4P ='> G]4:/ kEH:/ D#X?12/
:/ Q!: 6#rE:/7 lH?qP7 gX?1$X @EJ:#c 3?ZP

k#-[/7l?- s'4:/ kEH:/ gF/!% `- d.

?.&' @'7A7.
12/TH$:/ k/6!(7 &'B6tc .#F3:/ ./!0='>

&':#X( &$X: .#F3:/ G,?P @EJc )#1XP7 d
 l1-7#J-7 i'v]1:/7 &;#'Y:/ &:E927 gX+1:/
 &mh0]X:/ &cEw3:#c )#1XP7 d *#P7#X'RH:

@6/3+H: x,4:/ l\#Y1-f .

- N'HX?1$X:/ &P#X+: TH$:/ *#(68 N'Z0% T%
 e#'1>V: &c#q12#57 �fW;f/ 3,F N-

 G:� G;#$;C/ &'Y0Z:/ &-V$:/7 N-[/.
-3X:/ !"#$1: &1$cE5 8E(7 GH" GB

 3'KE%7 8E?Y:/&>/3:/ #mP< !"#$%7 T9:
 GH"&-V$:/7 N-[/ dT9:`T&R N- �XX\

 &-V$:/7 N-[/ i?mP #X- uJK @!>/7 &'>#;
Q3F[/ &'>#]:/ N- 8E?Y:/ !]" jP3XH:.

!a_Y&' 9'D*OA!">b_&'



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�~ -

3

)|( 6!YX:/ : &��>#4:/.

 gRL)y -{y ( &';/!'- @6E\
 !"#YX:/ &:#Y: &'$'U3:/.)|(

 gRL)y -{� (% &';/!'- @6E\ aBE
!]" 3P�+1:/ *#-V"!"#YX:/.)|(

 !B@*CD,' 9*AE#&'.

1% &P3P�+1:/ *#-V?:/7 &P8#L6C/ *#1KV:/ 3KE
 gX?1$X:/ !9qP #X- /!( 3'M\ #9Xq> NR:7

 IP3,:/ GH" 6E�?:/ GK.

R 9*G7[&'!".U&' V*5-8'.

:#c &']K *#>E: 7< D#X"< Q< ./!012/ .!"W'+
 A#F312f/7 &>/3:/ N- E( IH0:.

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

!"#$P @3L#4- 3'M:/ @A#BC/ ./!012/ OH"
 N- E( 3'KE%A7!9:/7 &>/3:/ , QE1$-

:/ *#;ER- SEBE: GK#5 7 TUV- @A#BC/W'+
 IJ+P #X- &'Y0Z:/ &-V$:/7 N-[/.

2=&' N4O5&' 0M PBQ7=&'R S"T
 04M8'.

 GK &'$'U3:/ &53+:/ &P6#,c `J%
 #9;/ ='> W53X:#c ^2#]- `rE-
 gF!X:#c 3L#4- D#Y%/ GH"

- D#Y%/ GH"7 G$'U3:/ 3L#4
 6/78[/ `'Xqc.

� .#-< &'K#5 &>#$- 3'KE%
 3'KE%7 T>/W1:/ `]X: !"#YX:/

 &(#+:/ &-V$:/7 N-�:
&'Y0Z:/ , &(#+:/ 3'KE% #mP<

:/7 &P87!+H:W'+GY0Z:/.

 gRL)y -{� ( &';/!'- @6E\
 G$'U3:/ TH$H: DEF!:/ !]".)|(

 !U[=15&' 9*\&*#5&' 0M ]7.=&'.

 &hH10X:/ *#q:#?X:/ GK oE]1:/ .!" �>E:
 #X- ^',Z1:/ 8/E-7 k/E:[/7 @A#BC#5

7 gHX:/ G:� Q8�P _#$>C/ N- !PWP gHX:/
jP3X:/ Q!: �#4>C#c.

� &K#$- g5 IP3> *#P#hw ./!012/
 I'J+1:&-V$:/7 N-[/ IP3+:/ D#X"< !B

 &P8#L6� &>E: GH" *#X'H?1:/ a'BE% `-
 aBE- Eb #X5 IP3> �7!> &:#> GK

 gRZ:#c)y-{�. (

!"4M8' !a_Y&' 9'D*OA



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�} -

3

)|( 6!YX:/ : &��>#4:/.

 0/12&' 3*"45&'.

:/ 3\#]" ^2#]%W'+ _#'JX:/ `-
 G;#$;C/ 67!:/ o#h%6/ ^2#]%7 d

){�{� . ( k#$;C/ o#h%6/ `-. G:#1:#c
G4H; Q!: &'$h]:/ &>/3H: e#'1>f/

 gX?1$X:/.

 !B@*CD,' 9*AE#&'.

 *#-V?:/7 &P8#L6C/ *#1KV:/ 3KE1%
 #X- /!( 3'M\ #9Xq> NR:7 &P3P�+1:/

 IP3,:/ GH" 6E�?:/ GK gX?1$X:/ !9qP.

 @'7A7?.&'.

 !"#$1: �6/E?c 3XX:#c uU/E+:/ !P7W%
 IJ+P #X- &53+:/ !]" jP3X:/ N-[/

 &-V$:/7.

 gRL)y -~| ( &';/!'- @6E\ N'1;#RH:.)|(

 gRL)y -{� ( &';/!'- @6E\
: &-#rC/ @!>7 3XX.)|(

 gRL)y -~� ( &';/!'- @6E\
C/ @!>7 gF!- .#-< &-#r.)|(

 3'KE% T%W'> &'4H1: N'1;#5 l-/!012/7 W53X:#c
 d #b3'�7 *#c73ZXH: N'HX?1$X:/ *#(#'1>/

 ^',Z% .!?: �/3v; /�b7W'>P3'1K#R:/# �#0:/
 nP6!1:/ &�'b A#m"tcO1> k�/.

 #P31K#5 �VwC/ GH" T9: 3KE1P VK GB3X:/ #-<
 7< T?,- 7<O1> &>/312/ T9:.

Fa_5&' *B_"=M*a

 6'7&8':Q7#X$:/ �6)[/ kEH:/ ./!012/ T% *#'B6[#c
&'B6[/ &-E?; GH" �/!'5t% G,?': g?qP7 d:/W'+P 7!4

�#r/3L� 3�5< .

 uU/E+:/ :='>/ `- �6)[/ N';EH:/ .!012/s'4:
 T9]'c g'RZ1:/7 N'?H: Ib3- kERP !r g'RZ1:/ /�b NR:7

 k78 uU/E+:/ `'Xqc l-/!012/ `- dGB3X:/ j?4:
 i'mP �6)[/ kEH:/ #mP< ./!012/ k< #X5 doE]%

6E?Z:/V$:/7 &]';tX,:/7 N-[#c . j?c i'mP l]R:7 d
 l?- NF#2 kE: ./!012/ gmhX:/ N- �:�: @8734:/ 3"#Z-

E1:/ IJ+':3h\[#5 k)/g-#R1:#c G>E': G:#J%34:/ 7<
iJ$:/: o#h%6#c _#$>C/ !PW'K j'c[/ kEH:/ ./!012/

 A#F312f/7 A7!9:/ =?4P7 iJ$:/.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�� -

3

)|( !P3K !X>< d@WX>)|��y. (

c

d

e

 N4O5&' 0M PBQ7=&'R S"T2=&'
 04M8'.

 GH"7 &4P3r �3M:/ `'X(
 jP3X1:/ &,+Xc 3L#4- D#Y%/
 *#-!0:/ Gr#c7 A#4w[/ �3�7

/ */!>Ec &\#0:/ jP3X1:.

 gRc �#F .#X> 8E(7 am1P
 d &(78W- 7< &P83K &K3�
 &4P3r 3c#]?H: *#-#X> 3'KE%7
 uJ$X:#c aBE- Eb #X5 #9]-

 GJK[/.

 GJK[/ uJ$X:/ N- #mP< am1P
 3K/E% .!"W'> 6/7W:/ 6#v1;f

GB3XH: &>/312/ 7< gF/8
NR:7 d @!>E:/ 3KE1PW'> .#-<

 e#'1>f/ /�b &'4H1: @!>E:/.

� GH" QE1+% @!>E:/z}
 3P32.

� N- GB3X:/ �3� oE]%
 &+](< Q3F<7 &P83K �3�
 3c#]" Q3F<7 &(78W- Q3F<7

 p� @32<.

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

 3'KE% GJK[/ uJ$X:/ N- am1P
 �3M:/ `'Xq: &'?'4,:/ @A#BC/
 3'45 678 #9: k< ='> 3c#]?:/7

 I'J+% GK A#F312f/7 &>/3:/.

 (45)6 -78 ( 9:;< =:,1

-1">?% @%0AB C0A?.)|(

!A*X,' 9'<GR

f

|- 34]"� @32<.

z- &(78W- &K3�.

{- NP3P32 @83h- &K3�
 &\#F &Z'?Xc.

~- NP3P32 @83h- &K3�.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�y -

3

)|( !P3K !X>< d@WX>)|��y. (
)z( 6!YX:/ : &��>#4:/.

 04M8' N4O5&' 0M PBQ7=&'R S"T2=&'.

 GH" QE1+': 34]?:/ T'XY% T%� NR:7 d @32<
:/ �3K !]"W'+ `B7 T% @32[#c� d @32<

 #9c 3c#]?:/ j?c7� @32< . jP3X:/ !JhP #X-
:/ N- AW(W'+ @32[/ p3r7 d l: �Y0X:/

N- G;#$;C/ e#'1>f/ jP3X:/ !Jh'K #9m?c
 &P87!+H: ^4$c gb[/ @!;#$X: e#'1>f/ !JK7 d

 8E(7 .!"W'> G235 !(/E1': @32[/ N'c
 6EY:#c Q3; #X5 3U/WH:.

 0/12&' 3*"45&' :]" ^2#]%:/ 3\#W'+ `-
:/ ^$; ^2#]%7 d G;#$;C/ _#'JX:/W'+ NR:7

3X:/ 3?Z'K &J'B @32[/ N'c &4$]:/ jP
 I'm:#c7&>/3:/ .!".

0+_5&' _$.-

 K*L8' : 3'KE%)bed head unit (

 jP3- gR: &>/3:/7 *#4H,1X:/ I'J+1:.
 @6#12 3'KE% d3P32 gR: @W'c3w 3'KE%

 GH" �#h+H: NP3P32 g5 N'c&'\EYF
 .!" d jP3X:/E%K/ 3 kEh'H% g\/E1H:

u'+X:/ u2E:/ `- kEPWh'H% 3K/E% d
:#cW'+�/3P f 3'M\ Tq+c NR:7 N- g5
:#cW'+:#c G2/35 3K/E% `- d /!'(W'+

 #9'H" .E]H: &+P3- 3'� #9]R:7.

 !"#"$%&' ()*+,' : ./!012/
 GH" !"#$% &'(#() *#+,$-
 #9;< ='> &'?'4,:/ @A#BC/ DEF8

 I'J+% GK 3'45 678 #9: &>/3:/
A7!9:/7.

 !"-*./&' ()*+,' : ./!012/
 OH" !"#$P @3L#4- 3'M:/ @A#BC/

E% N- E( 3'KA7!9:/7 &>/3:/ ,

 GK#5 7 TUV- @A#BC/ QE1$-
:/ *#;ER- SEBE:W'+ IJ+P #X-

 &'Y0Z:/ &-V$:/7 N-[/.
!".U&' V*5-8'R 9*G7[&' : T1P T:

 *#-E23:/ N- Q< ./!012/
 &']h:/ D#X"[/7.

 gRL)y -~~ (34]"GB3X:/.)z(

 gRL)y -~} ( GB3X:/ 34]".)z(

 (45)6-7D ( 2#"/E C0A? 9:;< =:,1

 9F21$%)3(.
)|(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�� -

3

)|( 6!YX:/ : &��>#4:/.

 !U[=15&' 9*\&*#5&' 0M ]7.=&'.

2/ GK oE]1:/ G"/3P T: G1:/ k/E:[/ ./!01
 T:7 d gh,:/ nh; gF/8 &q94:/ =?4%
 @A#BC/ *#PE1$- GK oE]1:/ G"/3P
 GK oE]1:/ G"/3P T:7 d #9:#RL<7

 lc g'RZ1:/7 iJ$:/ *#PE1$-.

 K*L8' : 3P32 g5 N'c gYh:/ .!"
 lJK/3-7 jP3X:/ !JhP #X- 3F�/7

 &'\EY0:#c _#$>C/.

#> GK �K/E]:/ GH" 3U#12 ./!012/ .!" &:
 @A#BC/ GK &4�3:/ .

 G2/35 3K/E% .!" &'K#5 jP3X:/ GJK/3X:
 `- 3P3$:/ GH" _EHq:/ 3,mP #X-

 6EY:#c aBE- Eb #X5 jP3X:/.

!"#"$%&' ()*+,': ./!012/ T%7
 DEF8 GH" !"#$% &'(#() *#+,$-
 SEB7 GH" gX?'K &'?'4,:/ @A#BC/
 #9;EHc &K3M:/ *#;ER- `'X( &P 67

GJ'J+:/ .

!"-*./&' ()*+,':'> ./!012/ T% =
 j'c< kE: */� iJ2[#c *#K#Z5
j?c gF/8 !'( 3'� gRZc &")E-7

 !(E% ='> �3M:/GK &P/!c iJ2
 uJK &K3M:/.

 3*"45&' 0/12&' : _#'JX:/ G"/3P T:
 &P6#X?X:/ 3\#]?:/ GK gh,H: GY0Z:/

 &hH10X:/:/ gF/8W'+.

7?.&' @'7A : �'-/3'$:/ ./!012/
 &:E9$c W'X1P ='> uU/E+:/7 *#'B6[#c

 lh'v]% *#P7#X'RH: l1-7#J-7 . OH" 83P #X-
 e#'1>f/&-V$:/7 N-�:.

 iJ2[#c �'12Vc k#b8 ./!012/.

&*W !XE#&'F"Y 0ZD*1&'. N'c uc3:/ am1P
:/W'+:/7 GHF/!:/W'+ DVF N- G(6#0:/

 jP3XH: a'1% e#(W:/ N- uU/E> ./!012/
 �3P32 GH" GJH1$- Eb7 e6#0H: 3v]:/

 OH" !"#$': A7!9:/A#F312f/7 g'HJ%7
 gHX:/ 3$57 G4Y?:/ 3%E1:/.

 @67#qX:/ @32�: 3c#]?:#c �:� IJ+1P NR:7
 uJK �K/E]H:.

V*Ug8' 0+_5&' _$.-

 gRL)y -~� ( @6E\
 D#hw[/ 34]?: &';/!'-.)|(

 gRL)y -~� ( @6E\
 D#hw[/ 34]?: &';/!'-.)|(

 gRL)y -~y ( @6E\
 D#hw[/ 34]?: &';/!'-.)|(



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-|�� -

3

)|( !P3K !X>< d@WX>)|��y. (
)z( 6!YX:/ : &��>#4:/.

 gRL)y -}� ( &';/!'- @6E\
: &(78W- &K3M.)z(

 (45)6-7G ( C0A? 9:;< =:,1

 -HB0I1$% J2K$%)8(.
)|(

 gRL)y -}z (@6E\ &K3M:/ .#X+: &';/!'-.)z(

 gRL)y -}| ( &(78W- &K3M: &';/!'- @6E\.)z(

 04M8' N4O5&' 0M PBQ7=&'R S"T2=&'.

 GH" QE1+1: &K3M:/ T'XY% T%
:/ �3K !]" NR:7 d NP3P32W'+

 `B7 T% @32[#c{ !JhP #X- d@32<
:/ N- AW( jP3X:/W'+ l: �Y0X:/

 !Jh'K #9m?c N- @32[/ p3r7 d
 &P87!+H: G;#$;C/ e#'1>f/ jP3X:/.

M_h!!ZR@FA

 !"#"$%&' ()*+,' : *#+,$- ./!012/
 @A#BC/ DEF8 GH" !"#$% &'(#()
 GK 3'45 678 #9: #9;< ='> &'?'4,:/

 I'J+%A7!9:/7 &>/3:/.

 !"-*./&' ()*+,' : @A#BC/ ./!012/
 N- E( 3'KE% OH" !"#$P @3L#4- 3'M:/

A7!9:/7 &>/3:/ , @A#BC/ QE1$-
7 TUV-:/ *#;ER- SEBE: GK#5W'+

 IJ+P #X- &'Y0Z:/ &-V$:/7 N-[/.

 !".U&' 9*G7[&': &']K *#>E: Q< .!01$% T:
='> jP3X:/ #b!J1hP #X- �3M:#c #9'K &P 3:/

#9c k/E:[/ ./!012/7 &>/3:/7 A7!9:/ =?4P
 jP3XH:.

� gF/!H: a1hP &K3M:/ .#X> p#c !Jh]K N-[/
&-V$:/7.

7?.&' @'7A : .#X+:/ uU/E>7 *#'B6[#c �'-/3'$:/ ./!012/
 *#P7#X'RH: l1-7#J-7 lh'v]% &:E9$c W'X1P ='> . 83P #X-

 e#'1>f/ OH"&-V$:/7 N-�: f GhZ1$X:/ @6/8� NR:7 d
 !Jh'K ¡7!?:/7 �/3-[/ gJ; ^4$P #X- &K#v]:#c T19%

 jP3X:/ &-V$:/7 N-[/ gRZ:#c aBE- Eb #X5)y -}z (

K NR-< #- g\/EK Q< k7!c ^',Z% 8/E- ./!012/ gmh'.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-z�� -

3

)|( !P3K !X>< d@WX>)|��y. (
)z( 6!YX:/ : &��>#4:/.

 gRL)y -}~ (: &';/!'- @6E\@83h- &K3M.)z(

 (45)6 -LD ( 9:;< =:,1

 M02*1$% J2K$% C0A?)D( .)|(

 gRL)y -}} ( @6E\
 &K3M:/ .#X+: &';/!'-.)z(

 6'7&8'.

 *#'B6[/ : �/!'5t% G,?': Q7#X$:/ �6)[/ kEH:/ ./!012/ T%
&'B6[/ &-E?; GH"d�#r/3L� 3�5< 7!4% &K3M:/ g?qP7 .

 uU/E+:/: kEH:/ g'RZ1c j'c[/ `- �6)[/ N';EH:/ .!012/ ='>
dGB3X:/ j?4: N'?H: Ib3- kERP !r g'RZ1:/ /�b NR:7 �6)[/

2/ `- #mP< ./!012/ k< #X5 doE]% k78 uU/E+:/ `'Xqc l-/!01
 DVF .V$:/7 &]';tX,:/7 N-[#c 6E?Z:/ i'mP �6)[/ kEH:/
 gmhX:/ N- �:�: @8734:/ 3"#Z- j?c i'mP l]R:7 d.E]:/
 G:#J%34:/ 7< 3h\[#5 k)/E1:/ IJ+': l?- NF#2 kE: ./!012/

mF[/ kEH:/ ./!012/ T%7 dg-#R1:#c G>E': kE: Eb7 ^':/7!H: 3
&>/3:/7 A7!9:/ =?4P ='> &?'4,:/d `'Xq: GU3- 3'� l]R:7

d^2#]- 3'� l;#R- `BEK /�: GB3X:/ G]4:/ kEH:/ .!012/7
k#-[/7 &cVY:/7 @EJ:#c 3?ZP jP3X:/ g?q'K 3U#1$:#cd #X5

 kEHc l:E> )/734:/7 �#4L lc 8E(EX:/ uU#+:/ kERP k< G"76
4% IH0P f O1> a%#K k< ='> 6#9]:/ AEB `- QEr 3K#]%7 NP#

N'?H: 8#9(�7 _<3:#c �#"/!\ ^4$P !P!Z:/ NP#41:/ .
 iJ$:/: iJ$:/ o#h%6#c _#$>C/ !PW'K j'c[/ kEH:/ ./!012/

 A#F312f/7 A7!9:/ =?4P7.

� !Jh]K gF/!H: a1hP &K3M:/ .#X> p#c
&-V$:/7 N-[/.

 K*L8' : 3'KE%)bed head unit (

 jP3XH: &>/3:/7 *#4H,1X:/ I'J+1:.

 .!" d &K3M:#c @W'c3w 3'KE% .!"
E%K/ 3 kEh'H% u2E:/ `- g\/E1H:

u'+X:/:#c kEPWh'H% 3K/E% dW'+ NR:7
 gRZ:#c Q3; #X5)y-}~ ( `B7 T%

 .!?: G235 GH" kEPWh'H1:/ )#9(
 3K/E% `- d@W'c3w 7< l: �6 3K/E%

:#c G2/35W'+ &+P3- 3'� #9]R:7
 #9'H" .E]H:.

 0M PBQ7=&'R S"T2=&'
 04M8' N4O5&'.

'XY% T% QE1+1: &K3M:/ T
 !]" NR:7 d NP3P32 GH"

:/ �3KW'+ T% @32[#c
 `B7{ !JhP #X- d@32<

:/ N- AW( jP3X:/W'+
 p3r7 d l: �Y0X:/
 !Jh'K #9m?c N- @32[/
 G;#$;C/ e#'1>f/ jP3X:/

 &P87!+H:.

M_h!(@_UA



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-z�| -

3

)|( 6!YX:/ : &��>#4:/.

 gRL)y -}� ( jP3X1:/ &,+X: &';/!'- @6E\
3X:/ D#hw[/ &-#r� */!>Ec GB.)|(

 gRL)y -}� ( jP3X1:/ &,+X: &';/!'- @6E\.)|(

 gRL)y -}y ( jP3X1:/ &,+X: &';/!'- @6E\
 GB3X:/ D#hw[/ &-#r� */!>Ec.)|(

 S"T2=&' 04M8' N4O5&' 0M PBQ7=&'R.

 gF/8 u2E1- `rEXc jP3X1:/ &,+- 8E(7
W'> @A#h5 GH"< IJ+P #X- &'mP3X1:/ @!>E:/

 '̀X( G:� jP3X1:/ &�'b DE\7 &"32 GK
 G;#$;C/ e#'1>f/ IJ+P #X- Q7#$1:#c �3M:/

&-V$:/7 N-�: jP3XH:.

0M ]7.=&' !U[=15&' 9*\&*#5&'.

 &,+- 31;7#5 &q:#?- GK oE]1:/ .!" �>E:
7 d jP3X1:/ .!" #mP< ./!012/ GK oE]1:/

k/E:[/l'K .!" duJK j'c[/ kEH:#c l;< ='>
 31;7#R:/ GH"< iJ$:/ *#PE1$- GK oE]1:/.

7?.&' @'7A :/ ./!012/ *#'B6[#c �'-/3'$:
k/6!q:/7 lh'v]% &:E9$c W'X1P ='>

 *#P7#X'RH: l1-7#J-7 . e#'1>f/ OH" 83P #X-
&-V$:/7 N-�:.

&JH?X:/ iJ2[/ ./!012/ ) .E$4'q:/ *#wVc
 86Ec ( &:E927 k)E:/ &h0c W'X1% ='>

 &\#-7 IP3+H: #91-7#J-7 &;#'Y:/7 ^'531:/
 EX]: &':#?:/ #91-7#JXc W'X1% #mP<7 d *EYH:
 #91-7#J-7 i'v]1:/ &:E927 d #P31R4H:

 &cEw3H:.

R 9*G7[&'!".U&' V*5-8' : ./!012/ .!" Q<
:#c &']K *#>E: 7< D#X"<W'+% ='> E( IH0
 A#F312f/7 &>/3:/ N-.

 !"#"$%&' ()*+,' : *#+,$- ./!012/
 &'?'4,:/ @A#BC/ DEF8 GH" !"#$% &'(#()

 I'J+% GK 3'45 678 #9: #9;< ='> &>/3:/
A7!9:/7.
()*+,' !"-*./&' : 3'M:/ @A#BC/ ./!012/

 N- E( 3'KE% OH" !"#$P @3L#4- &>/3:/
A7!9:/7 , GK#5 7 TUV- @A#BC/ QE1$-

:/ *#;ER- SEBE:W'+ #X- @A/3J:/7 &c#1R:/7
 IJ+P &'Y0Z:/ &-V$:/7 N-[/.

 0/12&' 3*"45&'.

:/ 3\#]" ^2#]%W'+- dG;#$;C/ _#'JX:/ `
 67!:/ o#h%6/ ^2#]%7){�{� . ( o#h%6/ `-

 k#$;C/.G4H; G:#1:#c &>/3H: e#'1>f/
 gX?1$X:/ Q!: &'$h]:/.

iB_5=&' !%YA

K*L8': 3K/E% duU#> &"#2 3K/E% .!" kEh'H% d *#X'H?1H: &>E:
Vq$:/ �h+:7 &c#1RH: k#R- d &'HF/!:/ *f#Y%V: .#v;7 #-7 *

 lc#L &P78[/ �h+: &(V� 3K/E% d 3%E'4X5 )#9( `-.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-z�z -

3

)|( 6!YX:/ : &��>#4:/.

 gRL)y -}� ( &';/!'- @6E\
 D#hw[/ ^?: &J,]X:.)|(

 gRL)y -�� ( &';/!'- @6E\
 D#hw[/ ^?: &J,]X:.)|(

 gRL)y -�| ( &';/!'- @6E\
 D#hw[/ ^?: &J,]X:.)|(

 S"T2=&' 04M8' N4O5&' 0M PBQ7=&'R.

 T%7 GB3X:/ D#hw�: ^?: &J,]- 3'KE%
 k#Xm: GB3X:/ �3� N" @!'?c #9?B7
 G;#$;C/ e#'1>f/ OH" 83H: �3M:#c A7!9:/

A7!9:/7 &>/3H:.

 3'KE%W'> e#'1>f/ OH" 83% ^?H:/ */ &53+H:
^?H:/7&(#+:/7 D#hw�:(f/ g"#h1H: G"#X1.

 SU%[& 0/12&' 3*"45&'.

 3\#]?:/ GK gh,:/ _#'J- @#"/3- T%
 Tv?- ^2#]% */W'9q% 8E(7 .!" d &'X'XY1:/

:/ 7 d 6#X"[/W'+ &26#XX: /!( 3'M\
 &P3+c p#?:[/.

 !jG*$&' 9<ZR !"I'<"5&' (D*BF&' )*.Lb
 !4[kA `T&R (@7Z7A l#[&' !4%.A 6mW

 ![k=OA _"hR.

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

 ='> &'?'4,:/ @A#BC/ DEF8 3KE1P
 I'J+% GK 3'45 678 #9: k< &>/3:/

A7!9:/7.

7?.&' @'7A.

 3KE'K �fW;f/ `]XP �'5EX:/ ./!012/
 e#'1>f/$:/7 N-�:&'Y0Z:/ &-V.

 !".U&' V*5-8'R 9*G7[&'.

 &-E23- *#>E:7 uU#+:/ OH" 6E\ ./!012/
#41;/ �hH% 3KE'K D#hw[/ �A7!9:/7 &>/3:/.

 6'7&8'.

 Ghm': *#'B6[#c 3mF[/ kEH:/ ./!012/
:/ OH"W'+ &]';tX,:/7 A7!9:/ G]?- GHF/!:/

 GK7 ^mM:/ &"32 *f#> &U!9% GK D#?K7
 uMB N- ih0P E9K ^?1:/7 �6[/ *f#>

 .!:/.

 =?4% G1:/ k/E:[/ ./!012/ GK oE]1:/ .!"
:/ D#hw�: &q94:/ GB3X.

V*Ug8' l#& !4%.A



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-z�{ -

 Tr6 u,0-)y-z( T''J% &JP3wW'> @6EY]X:/ ./67< W53- */.

6!YX:/ : &�>#4:/.

 (4# -)"N (B%0H M0E 9O. "1.;BI.AAP "1 QFBP$% ROP# 9ON%0$% S.1)P$% @"#O=P1 T1 U:I.A I421$"# @%:

 ;'DRb Fa_A
(D7/.5&' 0[n'<&' o"5/=&' 9*$[%=A

9
*Z

*"=
GJ

'

 T:
IJ+1P

IJ+%

 *  - SEBE:#c T$1P7 gF!X:#c @3L#4- &rV" GH" *#-V?12f/ 31;7#5 kERP k< ^qP.

 0M PBQ7=&'R S"T2=&'
04M8' N4O5&'

 9
JJ

<&
' `

- 
p

Y$
&'

q:
*A

<n
R 

6*
T5

&' 
0

[-
 r

_#
=&'

R

 *  - &'$'U3:/ 6#v1;f/ &J,]Xc 3L#4- D#Y%/ GH" *#-V?12f/ 31;7#5 kERP k< ^qP.

 *  - 6#v1;f/ Iw#]- DVF N- G]4XH: &'HF/!:/ A/W([/7 &'$'U3:/ T:V$H: DE\E:/ &:E92.

*  - IP3,:/ GH" 6E�?:/ GK !"#$P !'( G(6#F 3v]- 8E(7.
E#&'&*W !XF"Y

0ZD*1&'

 *  - &P 3H: &-)V:/ @A#BC/ 3KE1% k< ^qP. ()*+,'

*  - *#'B6[#c 8#L6� �E,F 3K/E%. 7?.&' @'7A

*  - &P8#L6� *#-V?:/ GK k/E:[/ ./!012/. 6'7&8'

 * 
 -:/ `'Xqc &P8#L6C/ *#-V?:/ 3KE1% k< ^qPW'+ k#RX:/ GH" �3?1:/ &:E9$: */

%#-!F7 l.

 !B@*CD,' 9*AE#&'
!".U&' 9*G7[&'R

*  - `'XqH: SEBE:#c T$1% ='+c &P8#L6C/ *#-V?:/ `J% k< ^qP.

*  - aB/7 &P8#L6C/ *#-V?:#c .!01$X:/ u0:/ kERP k< ^qP.

*  - IP3,:/ GH" 6E�?:/ GK #9-/!012/7 &']h:/ *#>EH:/ 3K/E%.

 *  -% gF/!X:/ kER% k< ^qP &c#r3:/7 @3,'$:/ �+.
 0M PBQ7=&'R S"T2=&'

04M8' N4O5&' `A
8'

 !
AE

O
&'R

!"
/

1
2

&'

 *  -:/ *#;ER- SEBE: TUV- @A#BC/ QE1$- kERP k< ^qPW'+. ()*+,'

 *  - �fW;f/ 3w#0- `]X: *#'B6[#c A#$H- 3'� a,2< D#X?12/ ^qP. 7?.&' @'7A

*  -DVF N- GB3X:/ 3'2 g'9$% *#'B6[#c 8#q$:/ ./!012/.

 -!-"-#$%&'()*+(,-.%&/01234(%5(.

 -!-"%67/89%:)*%;--12,-.%<8=2'*+(%<->/3>?(%5/@/-2.A+%6B$C>*+(%;(B$D%,9B*%5(.

%6
7/
89
%:
)*
%;
--1
2

,-
.

%;
(B
$D
%,
9B
*%
5
(

B$
C
>*
+(

<8
=2'
*+
(%<
->/
3
>?
(%5

/@
/-2
.A
+%6

.

 -.O.OAP$% -,%20$% V,< (WN T1 M2BX)/1$% S%2B< I421 9OE "Y:.#=PB ,

WN T1B -:#",$% -.O.OAP$% -,%20$% (WN T1 R$Z QFP.B -)"N (B%0H (

 (4#I.A 9ON%0$% S.1)P$% @"#O=P1 T1 U:AP "1 QFBP$% ROP#I.A @%.

$"# 9F21$% [<2 ZN\ T".#P,% @%2"1P,% +.IBP (WN T1I.A -*OPN1$% @%

 M2B) 9; ]%2^% _Z` 0)2 SPB -,%20$% (A1QXFBP -X./".# @"1B,2

O$ 9ON%0$% S.1)P$% 2)"/E U.:AP M]"*4 [01I.A -./",/?% SYP"H".PAa @%

 -*OPN1$%.

JR
b

�
s*"I

*L

 D7!()y -| (7 gF/!X:#c GHF/!:/ T'XY1:/ *#4H,1- N- IJ+% #-W'> D#4J12f/ */.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-z�~ -

 ;'DRb Fa_A
(D7/.5&' 0[n'<&' o"5/=&' 9*$[%=A

9
*Z

*"=
G

J'

 T:
IJ+1P

IJ+%

*  - u'+X:/ u2E:/ `- g\/E1H: TUV- @A#BC/ QE1$- kERP k< ^qP. ()*+,'

 N
>

7&
' P

A 
St

'7
=&'

N"
Y5

&'

*  - kEh'H% NU#45 3'KE%.

K*L8'*  - uU#> &"#2 3'KE%:#c N- gR: aB/77 QE'> `rEXcW'+.

*  -G:� �/3\ &]'5#- 3'KE%.

*  - W53X:#c N'H-#?:/ A#4w[#c &XU#r 8E(7. !B@*CD,' 9*AE#&'

*
 - !]" .V"< 7< &';�3r &P� 7< DVb 7< Q6#X?- 3Y]?5 gF!XH: @W'X- &-V" ./!012/

 gF!X:/ !".U&' V*5-8'

*  -]4X:/ !P7W% .EP3%[#c G.

 0M PBQ7=&'R S"T2=&'
04M8' N4O5&'

)*
n_

=>
J'

R 
)R

<?
&'R

 !
G'

_[
& 0

I*O
I,

' u
*"=

GJ
'

*  - !"#$ %&'(.

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

*  - !012"3 .4256 781$ %&'(.

*  - 9+:&;)< %&'(.

*  -3+ 1=)>? @A)>674/ !<)B<C+ D)4E23+ F$.  !"#$%&'()*+$%

*  - )G<+&3H I&>6( @4JKL3+ %+&$ M+,NLA+ !; I&>L3+.

&,(-$(.+$%& /&0123$%
4563"+$%

*  - OP"LN23+ QRS3+ !"? Q&#/"3 TU)V( W:)X Y$ 1L<()Z3+ 9)*&LB$ !; I&>L3+ YZ2*.

*
 - [\)0C+ M+,NLA+ !; I&>L3+ F$ ]EA^)X OP"LN23+ @4A)>23+( 9R4ZKL3+ .2? YZ2*

O4?)>#3+.

*  -3)X I:73+ _+&`H( 9)6)a>3+ :)KL<+74/. ,(7(82$%&9%:"3;%

*  - b)'73+( 9)/LP3+ Y$ O4;)8 9)/JB$ %&'(.

$(<&4=>.$%?)@
 AB("$%

*  - OJ4/23+ c1J3+ Y? !>a23+ .#P6 \+1de 9)/JB$ %&'(.

*  - ,4' !':)e 1S>$ %&'(.

*  -P23+ Y8)$f3 !0123+ b(1e O3&GA O`&L.

*  - O/*123+ O4g4aJ3+ [\)0C+ 1;+&L6 hH @5*.

CD(EF%*  -3+ 9)<&Z$ i&0&3 jkR$ [\)0C+ l&LB$ h&Z* hH @5*74/.

*  - [1m)a$ 14V O$,NLB23+ O4?)>#3+ [\)0C+ h&Z6 hH @5*.

*  -3+ .J* nH @5*74/ \)0&0 :%)#$ lH !"?.

,()71!$%*  -Z6 hH @5* 9&#"3 O=)$ @4JKL3+ %+&$ F42' h&.

*  - \)0&d"3 OaaB23+ O46&#3+ 9)A)Zg<n+ [)?+1$.

*
 - O"X)o 14V( cn7<R3 Og<)$ 9)40:^)X O$,NLB23+ @4JKL3+ %+&$ F42' h&Z6 hH @5*

 p,N"3 M()E$( 9&#"3 O=)$( \&d3+ :)KL<+ !"? .2g6( ]4S>L3+ O"GA( c+1L`R3
L3+ [&EX W)L26( .2/.

1G2$%&H%1I
*

 - ]4S>L3+ O"GA( c+1L`R3 O"X)o 14V qk+&/3)X O$,NLB23+ @4JKL3+ %+&$ h&Z6 hH @5*
 9&#"3 O=)$( \&d3+ :)KL<+ !"? .2g6(.

*
 - ]4S>L3+ O"GA( c+1L`R3 O"X)o 14V ]EA^)X O$,NLB23+ @4JKL3+ %+&$ h&Z6 hH @5*

9&#"3 O=)$( \&d3+ :)KL<+ !"? .2g6(.

*  - Q)253+ FX)U !Pd6 O$,NLB23+ @4JKL3+ %+&$ F42' h&Z6 hH @5*.

 FX)6 Q(,')r -s (( .e+,23)X !"e+,3+ j42#L3+ 9)a"JL$ Y$ tE/6 )$74` Q)aELAn+ 9+.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-uvw -

*  - j`+76 @aB* n( @A)>$ 9)$RgLAn+ 1L<()8 Q&U h&Z* hH @5*.

J(KL%
*

 - Y4"2gLB23+ F4253 @A)>$ 9)$RgLAn+ 1L<()8 I)P6:+ h&Z* hH @5* )x*1$–

]y&$–z1/L$ !A18 !"? x*1$–+̂ !0123+ Q)PU.(

*  -.2gLB23+ TP< !; )4X)5*{ +14|}6 1|~6 �4/X OaA)>23+ h+&3 +̂ :)4Le+. M%1$L%

*  - O4>P3+ Q)2?^+( 9)̀ &"3+ Q)2gLA+. 4)25$%&N(+OL%

 FX)6 Q(,')r -s(( .e+,23)X !"e+,3+ j42#L3+ 9)a"JL$ Y$ tE/6 )$74` Q)aELAn+ 9+.

:,#23+ : O�`)a3+.

0

10

20

30

40

50

60

70

80

90

100

 
!"
#$
%#&
'(
)*

+%#
&,
-.!
/+
0

12&34.%#
,55$%#
678+%#9
:-;)%#& !2

10<#
=0>?%#9
=(*@A%#

B0&CD#E+%#
FGE%#
F(4)%#

H-(+I5#
=I#7!%
J9$K%#9

=(L-?LM#&,-N-(+I5#

OPE*Q)%#&R#P9S&TU70

0

5

10

15

20

25

30

35

40

45

=0$@%# 0 9 28 8

OT()+0 =0$" O$(N =0$" &=%E.V0 =0$" =WXYP =0$"

 .Zm)r -�u (( .e+,23+ t4E/6 l,$ �0&* !<)4X jA:74`Q)aELAn+ 9+`R3 9)')4L
OP"LN23+ O4<)B<C+3+ TA^ �)EaU O4"4"/L3+ OA+:,.

 :,#23+ :O�`)a3+

0

5

10

15

20

25

30

35

40

45

C;U& Q.)%#&=%-I 23 7 5 0

&Z-+)0 $(N [E.V0  \70 7(]

 .Zm)r -�� ( I)aJ<+ �0&* !<)4X jA:
!0123+ F$ jG"$)g6 QRe Y$74` .e,23+.

 :,#23+ : Y? O� )̀a3+"h)4aLAn+ [:)2LA+."

 .Zm)r -�� ( I)aJ<+ �0&* !<)4X jA:
 !0123+ .Z8 M+:( +̂ 781$ O3)` Y?.

 :,#23+ : Y? O�`)a3+"h)4aLAn+ [:)2LA+."



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-uv� -

&9%BPQ&?RSI
CB1!2+$%

 6T%:$%&U)+!3$%&,(86V3I

,
(A
()3
WX
%

 j3
tE/L*

tE/6

*  - O4B4k13+ :)SL<n+ OEJ>2X 1m)a$ Q)#6+ !"? 9)$RgLAn+ 1L<()8 h&Z* hH @5*.  !"#$%&'(!)#* &'(

+,-.(!/,01'(!+-

&M
(Y
+$
%& 
6O
&Z
S.
3$%
P&
,
XX
:$
%&[
O&
\
@8
$%

]7
(I
:T
P

*  - :)SL<n+ tU)>$ QRe Y$ !>a2"3 O4"e+,3+ \+7' +̂( O4B4k13+ j3RB"3 Q&=&3+ O3&GA.

*  - O*�1"3 O$WR3+ [\)0C+ 1;&L6 hH @5*. 23456(

*  - 9)40: )̂X %)m:{ �&Je 1;+&6.  78'(!9( 1

*  - O*%)m:{ 9)$Rg8 h+&3 +̂ M+,NLA+. :( '.(

*
 -3+ F425X O*%)m:C+ 9)$Rg3+ 1;&L6 hH @5*74/ h)Z23+ !"? �1gL3+ O3&GB3 9+

 �6)$,e(.

!;#94%<6(!=41>?'(

;#8@'(!=4A B'( 
*  - F425"3 i&0&3)X jBL6 �4/X O*%)m:C+ 9)$Rg3+ FE6 hH @5*.

*  -h&Z* hH @5* �0+( O*%)m:C+ 9)$Rg3)X M,NLB23+ qN3+.

*  - t*1J3+ !"? :&�g3+ !; )G$+,NLA+( O4>P3+ 9)`&"3+ 1;+&6.

*  - q4/23+ qA&3+ F$ .=+&L"3 jkR$ [\)0C+ l&LB$ h&Z* hH @5*. 23456(

&^
;
1$
%&_
I&
`a

%1
3$%

^)
@+
$%

*  -3)X Y$ .Z3 �0+(( l&4` Fo&2X qk)` O?)A 14;&674/.
C4D.(

*  - h&P4"6 14;&6.

*  - b)'73+( 9)/LP3+ Y$ O4;)8 9)/JB$ %&'(.
'4E!;F>?'(*#A

+G<4H'(

*  - !012"3 \+,>3+ ,>? jAn+ Y$ n,X O*%&8 M)o:H M+,NLA+ [)?+1$.

C4D.(
4)
a
1!

"
$%

*  - O"#P>$ ,?)E23+ 14;&6 [)?+1$.

*  - [\)0C+ l&LB$ h&Z* hH @5*3+ 9)<&Z$ i&0&3 jkR$74/. 23456(

&4
I>
b
$%P
&[
IL
%

4)
!
"#
$%

*  - cn7<n+ 1U)N$ F>23 9)40:^)X \)B"$ 14V �JAH Q)2gLA+ @5*.

 78'(!9( 1*  - �(,g3+ Q)EL<+ F>23 .4B�"3 O"X)o O$,NLB23+ @4JKL3+ %+&$ h&Z6 hH @5*.

*  -)5B3+ M+,NLA+ QRe Y$ !0123+ 14A .4GB6 9)40:^)X %.

*  - %,g"3 O4;)8( O"#P>$( O/*1$ ,?)E$ 14;&6 [)?+1$.
C4D.( &4cHP:@$%

$%P?)@
 !"#$%

*  - :)SL<n+ ,?)E2X l,*f3 ,<)B$( .=+&; 14;&6 [)?+1$.

*  - i&0&3)X jBL6 h+( O*%)m:C+ 9)L;R3+( 9)$Rg3+ 1;&L6 hH @5*. (;#94%<6(!=41>?'

*  -?+1$ %,g"3 O4;)8( O"#P>$( O/*1$ ,?)E$ 14;&6 [).

C4D.(
&4A(@$%
&C:d(b+$
`eL%*  - 9)?&25$( h)8:H [:&= !; ,?)E23+ 14;&6 [)?+1$.

*  - qk+&/3+( 9)40:^)X %)5B3)8 O43)253+ 1=)>g3+ 14;&6 [)?+1$.

1G2$%&H%1I !;84$1'(
*  -&LB23 O2kR$ @4JK6 %+&$ M+,NLA+ [)?+1$ !>a23+ F$ Y4"$)gL23+ l.

I-J-K-K*#A<4L&8M(!=(.

 Q(,')r -u ()a"JL$ Y$ tE/6 )$X !"e+,3+ j42#L3+ 974/ :)SL<n+ 9+.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-uvr -

&9%BPQ&?RSI
CB1!2+$%

 6T%:$%&U)+!3$%&,(86V3I

=
4G
4#&
AM

(

 j3
tE/L*

tE/6

*  - O4>P3+ Q)2?^+( 9)̀ &"3+ Q)2gLA+.
&N(+OL%P&,(W16$%

4)25$%

!;
84$
1'
(

;#
N4
1&
GM

(

*  -3)X I:73+ _+&`H( 9)6)a>3+ :)KL<+74/. ,(7(82$%&9%:"3;%

*  -H @5*3+ .J* n74/ \)0&0 :%)#$ lH !"?.

,()71!$%

34
H<

&0
M(
 !
3 

97
'( 
!;
A(
<B
'!+

840
86
(!O

4#&
AM

(

*  - 9&#"3 O=)$ @4JKL3+ %+&$ F42' h&Z6 hH @5*.

*  - \)0&d"3 OaaB23+ O46&#3+ 9)A)Zg<n+ [)?+1$.

*  - ,4' !':)e 1S>$ !"? D&"53+ h)8:H �4'&6.
&_cf13$%P&`)Y#3$%

& / */L%&^*b+$%

*  -3+ 1=)>? @A)>674/ !<)B<C+ D)4E23+ F$.  !"#$%&'()*+$%

*  - )G<+&3H I&>6( @4JKL3+ %+&$ M+,NLA+ !; I&>L3+.

& /&0123$%
4563"+$%&,(-$(.+$%

*  - )Ga4JK6( )G3)ZmH I&>6( :)SL<n+ ,?)E$ j42#6 !; I&>L3+.

*
 -A)>23+( 9R4ZKL3+ .2? YZ2* [\)0C+ M+,NLA+ !; I&>L3+ F$ ]EA^)X OP"LN23+ @4

 O4?)>#3+.

*  - b)'73+( 9)/LP3+ Y$ O4;)8 9)/JB$ %&'(.

$(<&4=>.$%?)@
 AB("$%

*  - OJ4/23+ c1J3+ Y? !>a23+ .#P6 \+1de 9)/JB$ %&'(.

*  - ,4' !':)e 1S>$ %&'(.

*  -&LP23+ Y8)$f3 !0123+ b(1e O3&GA O`.

*  -.2gLB23+ TP< !; )4X)5*{ +14|}6 1|~6 �4/X OaA)>23+ h+&3 +̂ :)4Le+. M%1$L%

*  -3)X I:73+ _+&`H( 9)6)a>3+ :)KL<+74/. ,(7(82$%&9%:"3;%

*  - O/*123+ O4g4aJ3+ [\)0C+ 1;+&L6 hH @5*.

CD(EF%*  -9)<&Z$ i&0&3 jkR$ [\)0C+ l&LB$ h&Z* hH @5*3+74/.

*  - [1m)a$ 14V O$,NLB23+ O4?)>#3+ [\)0C+ h&Z6 hH @5*.

*  - %,g"3 O4;)8( O"#P>$( O/*1$ ,?)E$ 14;&6 [)?+1$.

J(KL%
*  - :)SL<n+ ,?)E2X l,*f3 ,<)B$( .=+&; 14;&6 [)?+1$.

*  -6 14;&6 [)?+1$ h&*7P4".

*  -@L8 )GX ];:H 14;&6 [)?+1$ �o&3+ \)dE3 ]/=( 9R5$(.

*
 - O"X)o 14V( cn7<R3 Og<)$ 9)40:^)X O$,NLB23+ @4JKL3+ %+&$ F42' h&Z6 hH @5*

 9&#"3 O=)$( \&d3+ :)KL<+ !"? .2g6( )*1LZa"3 O$()E$( ]4S>L3+ O"GA( c+1L`R3
.2/L3+ [&EX W)L26( p,N"3 M()E$(.

1G2$%&H%1I*
 -3+ %+&$ h&Z6 hH @5* ]4S>L3+ O"GA( c+1L`R3 O"X)o 14V qk+&/3)X O$,NLB23+ @4JKL

 9&#"3 O=)$( \&d3+ :)KL<+ !"? .2g6(.

*
 - ]4S>L3+ O"GA( c+1L`R3 O"X)o 14V ]EA^)X O$,NLB23+ @4JKL3+ %+&$ h&Z6 hH @5*

 9&#"3 O=)$( \&d3+ :)KL<+ !"? .2g6(.

*  -3+ @4JKL3+ %+&$ F42' h&Z6 hH @5* Q)253+ FX)U !Pd6 O$,NLB2.

*  - i&0&3)X jBL6 h+( O*%)m:C+ 9)L;R3+( 9)$Rg3+ 1;&L6 hH @5*. &4cH(gBF%&,(I>.$%
&N(+OL%P&,(W16$%P

4)25$%*  - O4>P3+ Q)2?^+( 9)̀ &"3+ Q)2gLA+.

 FX)6 Q(,')r -u(X !"e+,3+ j42#L3+ 9)a"JL$ Y$ tE/6 )$74/ :)SL<n+ 9+.

:,#23+ : O�`)a3+.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-uv� -

&9%BPQ&?RSI
CB1!2+$%  6T%:$%&U)+!3$%&,(86V3I

,
(A
()3
WX
%

 j3
tE/L*

tE/6

*
 -X [1m)a$ OoR? !"? h&Z6 hH @5*74/ F425X 1m)a$ Q)#6+ !"?( !B4k13+ .e,23+

 :+(%^+.

&_cf13$%P&`)Y#3$%
 */L%&^*b+$%& /

&Z
S.
3$%
P&
,
XX
:$
%&[
O
&\
@
8$%

Y+
$%&
 
6O

]7
(I
:T
P&
M
(

*  - O*�1"3 O$WR3+ [\)0C+ 1;&L6 hH @5*. CD(EF%

*  -O*%)m:C+ 9)$Rg3+ 1;&L6 hH @5*.

&4cH(gBF%&,(I>.$%
4)25$%&,(W16$%P

*  - F425"3 i&0&3)X jBL6 �4/X O*%)m:C+ 9)$Rg3+ FE6 hH @5*.

*  -O*%)m:C+ 9)$Rg3)X M,NLB23+ qN3+ h&Z* hH @5* �0+(.

*  - t*1J3+ !"? :&�g3+ !; )G$+,NLA+( O4>P3+ 9)`&"3+ 1;+&6.

*  -3+ 9)<&Z$ i&0&3 jkR$ [\)0C+ l&LB$ h&Z* hH @5*74/. CD(EF%

4)
!
"
#
$%&
4I
>
b
$%P
&[
IL
%

*  - �(,g3+ Q)EL<+ F>23 .4B�"3 O"X)o O$,NLB23+ @4JKL3+ %+&$ h&Z6 hH @5*.

1G2$%&H%1I
*  - 9)LBX&Z3)X j3RB3+ ,*(76( j3RB3+ 9)':% Y4KN6 @5*.

*  - O*1k+% 9)o1J3+ �+&` h&Z6 hH @5*.

*  -@5*X _:+&? M+,NLA+ 9)o1J3).

*  - j +̀76 lH @aB6 n �4/X OaA)>$ 9)*:)Ja3+ M)$H OEJ>23+ O`)B$ h&Z6 hH @5*.
&_cf13$%P&`)Y#3$%
 */L%&^*b+$%& /

*  -A)>6 !<)B<C+ D)4E23+ F$ OLBX&Z3+ I)P6:+ @.  !"#$%&'()*+$%

D(
TS
3;
X%
P&
DP
:G
$%P
&4
W%
S6
$& 
d(b
dF
%&h
()3
WX
%

*  - )G<+&3H I&>6( @4JKL3+ %+&$ M+,NLA+ !; I&>L3+.
& /&0123$%

4563"+$%&,(-$(.+$%*
 -+ M+,NLA+ !; I&>L3+ F$ ]EA )̂X OP"LN23+ @4A)>23+( 9R4ZKL3+ .2? YZ2* [\)0C

 O4?)>#3+.

*  - b)'73+( 9)/LP3+ Y$ O4;)8 9)/JB$ %&'(. $(<&4=>.$%?)@
 AB("$%*  - O$)g3+ 9+1223+ �4"? .J6 ,4' !':)e 1S>$ %&'(.

*  -.2gLB23+ TP< !; )4X)5*{ +14|}6 1|~6 �4/X OaA)>23+ h+&3^+ :)4Le+. M%1$L%

*  -3+ O4g4aJ3+ [\)0C+ 1;+&L6 O/*12.

CD(EF%*  -3+ 9)<&Z$ i&0&3 jkR$ [\)0C+ l&LB$ h&Z* hH @5*74/.

*  - [1m)a$ 14V O$,NLB23+ O4?)>#3+ [\)0C+ h&Z6 hH @5*.

*  -3+ .J* nH @5*74/ \)0&0 :%)#$ lH !"?.

,()71!$%*  - 9&#"3 O=)$ @4JKL3+ %+&$ F42' h&Z6 hH @5*.

*  -[)?+1$ \)0&d"3 OaaB23+ O46&#3+ 9)A)Zg<n+.

*  - O81/3+ t4g6 n �4/X I:73+ _+&`H( 9)6)a>3+ :)KL<+. ,(7(82$%&9%:"3;%

*  -R3+( 9)$Rg3+ 1;&L6 hH @5*O*%)m:C+ 9)L;. 4cH(gBF%&,(I>.$%

*  - O4>P3+ Q)2?^+( 9)`&"3+ Q)2gLA+.
&,(W16$%P

4)25$%&N(+OL%P
Q(,')r -�( O81/3+ 9+:)B2X !"e+,3+ j42#L3+ 9)a"JL$ Y$ tE/6 )$.

:,#23+ : O�`)a3+.

I-J-K-I!;$<A'(!=(<401.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-uv� -

0

10

20

30

40

50

60

70

80

90

100

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

[O&\@8$%
,XX:$%

 6O&ZS.3$%P
M(Y+$%

[IL%
4I>b$%P
4)!"#$%

_I&`a%13$%
^;1$%
^)@+$%

h()3WX%
4W%S6$
DP:G$%P

4)a1!"$% 4cHP:@$%
i%S5$%P
 !"#$%

4A(@$%
`eL%&C:d(b+$

4d(Y+$%
4)O(+3AF%

=(L-?LM# ,-N-(+I5#

0

10

20

30

40

50

60

70

80

90

100

 
!"
#$
%#&
'(
)*

+%#
&,
-.!
/+
0

,55$%#&12&34.%#
 !2&678+%#9
:-;)%#

=0>?%#9&10<#
=(*@A%#

=I#7!%&H-(+I5#
J9$K%#9

=(L-?LM#&,-N-(+I5#

!41#- PQ<!R>/&0M!9S<!+B#!:4#E&0M(!=(<41&0(!">H!:1!2< S81'(!T(< Q!*$<1E!;14?'(!=4U(<@'(!:N!+5<1'(:

 Q(,')r -� ([:&#>23+ M+:(H 7812X O$)g3+ 9)V+1P3+ Y? !0123+ lH: IRJLAn ,=:.

jQS$%&0>V3;%& /& ES+6$&]A1+$%&N%kb$%. !"#$%&'()*#+.

 !"#$#%!&'()!*$#+,-./(!0-1)$2!3456!78!9:;<=>!">4?@!A:B

,-./0 %'12&3'4*5'6+7'&89:;.

'<=3(>>*?@:A9&'B&C:>>*D9&'EFG>>H'I&GA#>>$%'J&4>>K+
LM:NO>23':>LM'B:>;3P&'QKDH':RS7'TU*V@'EFG

EFG>LW'B:H!D#>$&'4#+3:>M'C8?3'IGX'YH'EZ;'[H
'(*?@:A9&'B&C:*D9&.

 !">!C;D:>$E!F.$:#!GH(4I>(!34>!78\/,,0 %']V&8O9&'^89'Q_9'`$:NH']ab.

'Ecd), -/- ('e*aOf'gGH'128S'T+:*W'Q$@h*i@:K#+%&'B&'(*+:U+j&'B:?:*#i!9
'(*k*kO#9&'($&@G9&'l$P'J:aZm'(nk#AL9&.

'@GoL9& :(pi:Z9&

'Ecd), -// ('e*aOf'gGH'128S'T+:*W'Q$@(M4O9&'B&@:UH'(*+:U+j&'B:?:*#i!9
'(*k*kO#9&'($&@G9&'l$P'J:aZm'(nk#AL9&.

9&'@GoL :(pi:Z9&



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-qr0 -

 !0?J!34>!7KLM!78
!>$NE!7KLM!3(4>O(!PQR!S,:E!CE$TU(!V1$2!(WXYZI )0N<[O(–0LN\O(

–(!]^_O–&M$NNNNL>(!9`NNNNDL:;>(–&M$NNNNL>(!0NNNNK?O(–!P@^4NNNNN>(–

!9>$aM0;>(–!&M$L>(!9:;>(–!bZEO(–!P@$#0>( (0-?(c !3(4>%

/\.-0 %'g4F7'^&897'^8kRnS.

'TkX7s'Qt'`UN9&'Tb'^&897 )'u*WP&–'4RFP&
'1f:n9&–'gC@89&. (

9NR!FNd0M!e%!9N:;<>(!f$NT^%!7N5E!AN[()!34N>!e(Ag-N.(!9R!Fd0M!78
 !3(4>O(!@A,M

v\.-0 %'^&89P&'CGDf'^8kRnS.

>$E!h@4T4<>(!CZ,Z;i>(!hf$'j>!C;D:>$E!k06AaM!$#YZI ,s.\0 %'w'x:#LHq/./0 %G*?
>$E!CB_4<>(!CZB$:l>(!hf$'j>!C;D:>$E!k06AaM!$#YZI ,s.\0 %'w'x:#LHq/./0 %G*?

B$:l>(!hf$'U(!e%!CZ,Z;i>(!hf$'U(!m(^$n1!7KLM!(W$# !CZ'(*D*Z"9&'yz:2j&'ERb'Y*L)9&.

*(0ZNNNl:\O()!CZNNNDZH0>(!S>+NNND=>!o4NNN\4>(!9NNNR!CE4,NNN\!ANNǸ M!7NNN8
 !9:;<=>!CZ=?(A>(!f(YTO()

{,.v0 %'(W8D|'G)+'%'&89:;.

>$E!AB$a<>(!@AB!78YZI !p$2)!F.$:#'QkX7'%'}:;'[H'Q_NH3'%'}:;'[H'Q_NH'Y*L)9&.

0-L>!".4=T!A:B!CI60#!AB$a<>(!78 !C=64q!*(q\.-0%'Q_9'(ZUN9:W'1S4H']ab.

f$NNN:r%!CZNNN\4lg>(!"NNN>!0R4NNNM)!$nNNNK,E!sNNNB!C=NNNlL:#!ANNNB$a<>(!7NNN8
 !t4=`>(

'%'}:;'Y*L)9&.

 !h^4R$1!@4T)!Y20<>(!">4?@!A:B!Vu[/!78'%'}:;'Y*L)9&.

 !Y20<>$E!9>J!p(0\!C:Z2$#!@4T)!Vu[/!78'%'}:;'Y*L)9&.

Z=M!sH$;2!@4T)!Vu[/!78 !34L'%'}:;'Y*L)9&.

>$E!GH$[!*$B$.!@4T)!Vu[/!78YZI '%'}:;'Y*L)9&.

!>$NE!346YLZ=M!@4T)!Vu[/!78YZIf$N:r%!VNv4>(!f$NKv!9N=B!AB$ND6
 !^$u-1/(

~'6#S�49'(Z$:NH'6#d:d'(i:UH'^8Shn*k#9&'E_b'QDNW'(W:?j&'�+:M'&=�

'[c93'wQD+'}:;'Y*L)9&\v.{0%'(i:UH'^7'&89:;
&'(d:d'(Z$:NH'4*53'y4*�|'^8Shn*k#9.

>$E!CZ:R!o$<B%!)%!*$[4>!P%!@4T)!Vu[/!78YZI '%'}:;'Y*L)9&.

 !o$;a-./(!wx4#!e%!@$y^U(!GH(0?!7KLM!$<n6%
\0 %wC:>>>>>d@j&']V&4>>>>>F'E>>>>>Rb/0 %'E>>>>>Rb

'}:Za#$%&'��8H.

 !9:;<>$E!C6@$y^X!C[4>!P%!V#Ag-.(!78qv.{0%@�'B:i89'&8HGA#$&'[H']ab'(SC:d.

 !z4'4>$E!C6@$y^U(!*$#+,>(!SD-M!78
q0 %w�8>289:W'QU#f'}:;'[H']abs,.v0 %'%

'^8LkDS.

 !">!C;D:>$E!&'()!C6@$y^U(!*$#+,>$E!eAg-D<>(!Gg>(!78
q0 %w�8>289:W'QU#f'}:;'[H']abs,.v0%'%

'^8LkDS.

 !*$Z'^O$E!@$y^X!{4i?!@4T)!Vu[/!78'%'}:;'Y*L)9&.

W$# !@$y^U(!]0q!s#!7KLM!(
\.-0 %w6>>D;8H'1>>28f'T>>#9&']V&4>>A9&'^8k>>RnS

s,.v0 %'%'T;:Z9&3'wyz34aL9&'B:i8k9&'^8kRnS
'^8b4DS.

0,N|M!9N->(!CL=-g<>(!f$'4K>(!^@$l#!s#!}$B_U(!CT^@!9=B!S=B
>$E!$nEYZI 

v0 %'E*k;'�:Xxj&'^7'&89:;.

4>(!f$Kv)!hf(0a=>!wI\)!*+`#!@4T)!Vu[/!78 !Vv'%'}:;'Y*L)9&.

>(!7?(@!C;.$:#!h^(0I>(!CT^@!78YZI '(SC:X'y@&4O9&'(?@C'^7'}:;'Y*L)9&.

>(!(~nE!h0R4-#!$8(0M!9->(!CLl>(!^$-?(YZI {s.\0%'y4b8#L9&'(no9&'^7'^34S"eka9&. "

 !Y20<>$E!7Z<`M!Y20#!AT(4M!9R!Fd0M!78/.,0%'^8Z54S'[H']ab.

T(4M!9R!Fd0M!78!A !Y20<>$E!^48Y>()!$6(An=>!7I#vq,s0%'^8Z54S.

 !Y20<>$E!S,i#!)%!$60Z-R$2!@4T)!Vu[/!78'%'}:;'Y*L)9&.

>$E!*$M$;:>(!^$|-1(!78YZI !">!C;D:>$E!9'0#{r.q0%'Q_9'(ZUN9:W'T24H.

'YW:f'}3G?), -\ (y@8oNL9&'I&@37'hM4LW'(H:D9&'B:5&4n9&'[X'T24L9&'g7@' !"#$%'G|@.

@GoL9& :'^:*Z#$%&'B&@:L#$&'[X'(pi:Z9&.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-qrr -

!e(^)%!Y20#
h^4l:<>( 9=?(A>(!SZ<l->(!*$;=i-# *$T$Z-[/(
'Q9
eaO#S

eaOf

*
 -'T;:W3'z:ZmP&'�453'uS4L#9&'("OLW'4d:ZH'}:of&'TkX3'(ZS4;'�4�9&'Y*L?

'uS4L#9&'B&Gi8W'(|:A9&'B:HGA9&. !7Z5|->(!9R!�6_4->()
9aRO(!GaD<>(

!3
$5
<>
(!9

=B
!p

0,
->(

)!
*
//

A>
(!s

B!
�
I;

>(
�M
$#
A?

)

*  -'T24L9&'(i&4#$&'[H'(ZS4;'�4�9&'Y*L?.

*  -'(S�4k9'(Hx!9&'yz:2j&'4b8#f'^7'`)S. hf$'U(

*  -'B:*2@P:W'C:d@�'�8"F'4b&8f. 4n:>(!@(4#

*  -'(SC:d@�'B:H!DM'^&89P&'I&GA#$&. 3(4>O(

*
 -9&'Y*L)W'(SC:d@j&'B:H!D9&'4b8#f'^7'`)Sh*O'^:cL9&'TkX'�4D#9&'(98_U9'B&

'6f:HGF3.

!C6@$y^U(!*$#+,>(
CZ:L>(!*$[4=>()

*  -'Y*L)k9'�8289:W'QU#f'�*OW'(SC:d@j&'B:H!D9&'Yaf'^7'`)S.

*  -'12&3'(SC:d@j&'B:H!D9:W'IGA#UL9&']A9&'^8cS'^7'`)S.

*  -'eS4"9&'TkX'@8pD9&'Tb':_H&GA#$&3'(*Nn9&'B:i8k9&'4b&8f.

*  -']*OL9&']$89&'YH'E|&8#k9'QV!H'yz:2j&'g8#UH'^8cS'^7'`)S. hf$'U(

!�
#!
7\

(4
->(

GZ
I<

>(!
G.

4>
(

*  -'(b4�9:W'[H'Ec9'12&33'g8*i'Y;8LW ]V:i'(X:$'4*b8f.
�$rO(

*  -'(b4�9:W'^8n*kf'4*b8f.

*  -'�:?h9&3'B:O#n9&'[H'(*b:M'B:O"UH'C8?3.
>$E!Cv+,>(YZI

9T^$g>(

*  -9&'B:+8cH'�8289'QV!H'yz:2j&'g8#UH'^8cS'^7'`)Sh*O. hf$'U(

!C
#+

D
>()

!s
#O

(
CZ
l

g|
>(

*  -'�%h+%&'4m:AH'YNL9'B:*2@P:W'z:UkH'4*5'1"$7'}:LD#$&'`)S.

4n:>(!@(4#*  -H'^8cf'^7'`)S'�3GD9&'}:a#+&'YNL9'E*U�k9'(kW:;'(HGA#UL9&'`*"�#9&'C&8.

*  -'�@:Ak9'(b4�9&'I:Li'�:W'1#nS'^7'`)S.

*
 -'4*b8f'`)Sh*i'}!F'[H'4W:ND9&3'(*?3h9&'�4�9&'EF&C'uS4H'EcW'�:F

'y@&4)9&'4V:#U9&. �$rO(
!C6@)AI>(

>()YZI
9lg|>(*  -S4$'EM'@&8)W'GDaH'4*b8f'y:X&4H'4.

*  -'4S4$'EM'@&8)W'E;P&'TkX'GDaH'4*b8f'y:X&4H. �$rO( !CT$I>(
!hA1$D<>
78O(*  -'4*b8fh*i'uS4L9&'(kV:DW'�:F. !9R!�6_4->()!7Z5|->(

9aRO(!GaD<>(
*  -'(ON?P&3 (SC4n9&'�4�9&'[H'CGX'4ZM7'4*b8f'y:X&4H.

CZ\4lg>(
*

 -'4*b8f'`)Sh*iC'uS4H'EcW'�:F'}!F'[H'4W:ND9&3'(*?3h9&'�4�9&'EF&
'y@&4)9&'4V:#U9&.

�$rO(

*  -'TNZL9&'YH'[*kH:D#L9&'g8#UL9'(LV!H'`*"�f'C&8H'I&GA#$&'y:X&4H. 4n:>(!@(4#
!C1$5<>(

CZB$<-T/(*  -'(*Nn9&'}:LXP&3'B:i8k9&'}:LD#$&.
!o$<BO()!*$[4=>(

CZ:L>(

*  -'[H'CGX'4ZM7'4*b8f'y:X&4H'(SC4n9&'�4�9&. !9R!�6_4->()!7Z5|->(
9aRO(!GaD<>( !C[(0>(

f)An>()
*  -'T24L9&'(i&4#$&'[H'(ZS4;'�4�9&'Y*L?.

*  -ELD#UL9&'ln+'Tb':*W:)S�'&4*��f'4��f'�*OW'(Z$:NL9&'^&89P&'@:*#F&. 3(4>O(

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

'}3G?), -- ('T24L9&'�4�W'TkF&G9&'Q*Lo#9&'B:Zk"#H'[H'eaOf':H.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-qrq -

!e(^)%!Y20#
h^4l:<>( 9=?(A>(!SZ<l->(!*$;=i-# *$T$Z-[/(
'Q9
aO#Se eaOf

*  -9&'4|:NX'`$:Nfh*O'T+:U+j&'�:*aL9&'YH.
9lg|>(!t$Za<>(

f$
?0

-.
/(
)!
f)

An
>()

!C
[(

0=
>!9

1$D
1U

(!}
$Z-

[/
(

*  -9&'`U+'`$:Nfh*O.

*  -':_H:)i73'�4�9&'}:cd7'Tb' 8N#9&.

!*$`>$,<>(!9R!�4:->(
CL=-g<>(

*  -&897' 8Nf3'`*"�#9&'C&8H'I&GA#$&'Tb' 8N#9&':_+.

*
 -'I&GA#$&'Tb' 8N#9&'YH'�a$P:W'(nk#AL9&'`*$:NL9&3'B!*c�#9&'ELX'[cLS

(*X:No9&'yz:2j&

*  -'�:?h9&3'B:O#n9&'[H'(*b:M'B:O"UH'C8?3.

>$E!Cv+,>(YZI
9T^$g>(*  -'G*?'T?@:F'4KNH'C8?3.

*  -4S4$'TkX'Tak#UH'8t3'T?@:A9&'4KNL9&'(S�@'uS4Lk9'[cLS'�.

*  -'(OS4L9&'(*D*Z"9&'yz:2j&'4b&8#f'^7'`)S.

hf$'U(*  -9&'B:+8cH'�8289'QV!H'yz:2j&'g8#UH'^8cS'^7'`)Sh*O.

*  -'y4d:ZH'4*5'(HGA#UL9&'(*X:No9&'yz:2j&'^8cf'^7'`)S.

*  -9&'E"S'%7'`)Sh*O'z:282'@C:oH'g7'TkX.
*$ZM4l>(

*  -'^8cf'^7'`)S'B8ok9'(|:H'`*"�#9&'C&8H'Y*L?.

*  -!9&3'B:H!D9&'4b8#f'^7'`)S(SC:d@j&'B:#b. !C6@$y^U(!*$#+,>(
CZ:L>(!o$<BO()*  -'(*Nn9&'}:LXP&3'B:i8k9&'}:LD#$&.

* 'uS4Lk9'(i&49&3'B:Zk"#L9&'e*aO#9.  bed head unit  -'4*b8f'`)S

�$rO(
*  -'EV:$3'4*b8f'`)S'6*b4f )'^8Shn*kf. (

*  -'uS4Lk9'Q_*kX'I8N9:W'^8OLUS'[*OS4H'(ZNM'37'T$4M'4*b8f'`)S.

*  -'(b4�9:W'uS4H'Ec9'�%3C'4*b8f'`)S.

*
 -'4*53'�%h+!9'(D+:H'B:*2@P:W'(HGA#UL9&'`*"�#9&'C&8H'Y*L?'^8cf'^7'`)S

3':S4#cZk9'(H3:aH3'�*KN#9&'(k_$3'�&4#i!9'(kW:;'(|:H3'z8R9&'@:�#+&'TkX'ELDf
ELO#9&'y8aW'x:#Lf3'�GAk9'I3:aH3'B8ok9.

4n:>(!@(4#*
 -'(k_$3'�&4#i!9'(kW:;'4*5']V&8O9:W'(HGA#UL9&'`*"�#9&'C&8H'^8cf'^7'`)S

'B8ok9'(|:H3'z8R9&'@:�#+&'TkX'ELDf3'�*KN#9&.

*
 -:;'4*5'�a$P:W'(HGA#UL9&'`*"�#9&'C&8H'^8cf'^7'`)S'(k_$3'�&4#i!9'(kW

'B8ok9'(|:H3'z8R9&'@:�#+&'TkX'ELDf3'�*KN#9&.

*  -'}:L)9&'YW:m'TnRf'(HGA#UL9&'`*"�#9&'C&8H'Y*L?'^8cf'^7'`)S.

'YW:f'}3G?), --('T24L9&'�4�W'TkF&G9&'Q*Lo#9&'B:Zk"#H'[H'eaOf':H.

@GoL9& :'(pi:Z9&.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-qrs -

#!e(^)%!Y20
h^4l:<>( 9=?(A>(!SZ<l->(!*$;=i-# *$T$Z-[/(
'Q9
eaO#S

eaOf

*
 -'EF&C']$8#H'Y;8H'Tb'uS4L#9&'("OH'Yaf'^7'`)Sh*i'^8cf3'(*RS4L#9&'yGi89&

'�4�9&'Y*L)W'y4d:ZH'(;!X'TkX.

!�6_4->()!7Z5|->(
9aRO(!GaD<>(!9R

!9
=B

!p
0,

->(
)!
*
//

A>
(!s

B!
�
I;

>(
�M
$#
A?

)!
3
$5
<>
(

*  -'(S�4k9'(Hx!9&'yz:2j&'4b8#f'^7'`)S. hf$'U(

*  -'B:*2@P:W'C:d@�'�8"F'4b&8f. 4n:>(!@(4#

*  -'(SC:d@�'B:H!DM'^&89P&'I&GA#$&. 3(4>O(

*  -'6f:HGF3'^:cL9&'TkX'�4D#9&'(98_U9'(SC:d@j&'B:H!D9&'4b8#f'^7'`)S.

!C6@$y^U(!*$#+,>(
Z:L>(!*$[4=>()C

*  -'Y*L)k9'�8289:W'QU#f'�*OW'(SC:d@j&'B:H!D9&'Yaf'^7'`)S.

*  -'12&3'(SC:d@j&'B:H!D9:W'IGA#UL9&']A9&'^8cS'^7'`)S.

*  -'eS4"9&'TkX'@8pD9&'Tb':_H&GA#$&3'(*Nn9&'B:i8k9&'4b&8f.

*  -']*OL9&']$89&'YH'E|&8#k9'QV!H'yz:2j&'g8#UH'^8cS'^7'`)S. hf$'U( !�#!7\(4->(
!G.4>(
GZI<>(

*  -'12&33'g8*i'Y;8LW ]V:i'(X:$'4*b8f.
�$rO(

*  -'^8n*kf'4*b8f.

*  -9&'B:+8cH'�8289'QV!H'yz:2j&'g8#UH'^8cS'^7'`)Sh*O. hf$'U( !s#O(
!C#+D>()
CZlg|>(

*  -%h+%&'4m:AH'YNL9'B:*2@P:W'z:UkH'4*5'1"$7'}:LD#$&'`)S'�.
4n:>(!@(4#

*  -'�3GD9&'}:a#+&'YNL9'E*U�k9'(kW:;'`*"�#9&'C&8H'^8cf'^7'`)S.

*  -9&'4|:NX'`$:Nfh*O'T+:U+j&'�:*aL9&'YH. 9lg|>(!t$Za<>(

f$
?0

-.
/(
)!
f)

An
>()

!C
[(

0=
>!9

1$D
1U

(!}
$Z-

[/
(

*
 -!K9&'TkX'}8oOk9'lm:53'x@:W'[H'4#+3:c9&'B:S8#UH'Tb' 8N#9&'[cLS'}

'(nk#AL9&.
!9R!�4:->(

CL=-g<>(!*$`>$,<>(*
 -'yz:2j&'I&GA#$&'Tb' 8N#9&'YH'�a$P:W'(nk#AL9&'`*$:NL9&3'B!*c�#9&'ELX'[cLS

'(*X:No9&.

*  -':_+&897' 8Nf3'`*"�#9&'C&8H'I&GA#$&'Tb' 8N#9&.

*  -9&'ln+'Tb':*W:)S�'&4*��f'4��f'�*OW'(Z$:NL9&'^&89P&'@:*#F&ELD#UL. 3(4>O(

*  -'(*D*Z"9&'yz:2j&'4b&8f'[cLS.

hf$'U(*  -9&'B:+8cH'�8289'QV!H'yz:2j&'g8#UH'^8cS'^7'`)Sh*O.

*  -'u*W7'z82'B&=3'w'y4d:ZH'4*5'(HGA#UL9&'(*X:No9&'yz:2j&'^8cf'^7'`)S.

*  -9&'E"S'%7'`)Sh*O'z:282'@C:oH'g7'TkX.
*$ZM4l>(

*  -'B8ok9'(|:H' *̀"�#9&'C&8H'Y*L?'^8cf'^7'`)S.

*  -'`$:NH'uS4L#9&'("OH'4#+3:M'}8m'^8cS'^7'`)S.

�$rO(
*

 -'[*kLD#UL9&'Y*L)9'`$:NH'B:H!D#$%&'4#+3:M' :nf@&'^8cS'^7'`)S )'(24LH–

'<4O#H'T$4M'TkX'uS4H–'}:nmP&'T24L9&.(

*  -&3'B:H!D9&'4b8#f'^7'`)S!9(SC:d@j&'B:#b. !C6@$y^U(!*$#+,>(

*  -'(*Nn9&'}:LXP&3'B:i8k9&'}:LD#$&.
!o$<BO()!*$[4=>(

CZ:L>(
'}3G?), -/('uS4L#9&'("OLW'TkF&G9&'Q*Lo#9&'B:Zk"#H'[H'eaOf':H.

@GoL9& :'(pi:Z9&.

 -!-"--$./'(0)*$123(.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-qr\ -

0

10

20

30

40

50

60

70

80

90

100

 !
"#

$%
&$

'(
)*

+&$
,

-."
/+

0

sB!�I;>(
*//A>(
p0,->()

3$5<>(!9=B

s#O(
C#+D>()
CZlg|>(

�#!7\(4->(
G.4>(
GZI<>(

}$Z-[/(
C[(0=>
f)An>()

CZ\4lg>( C6@)AI>(
�(0L>()
9lg|>(

CT$I>(
hA1$D<>
78O(

C1$5<>(
CZB$<-TU(

 1(2-324$ ,-5-(+67$

89:*;)&$ <$9=> ?@A0

0

10

20

30

40

50

60

70

80

90

100

!
"#

$%
&$ 

'(
)*

+&$
 ,

-."
/+

0

BC DE.&$
,77%&$

!"C FAG+&$=
H-I)&$

J0 KL$:+&$
M(E)&$ MN:&$

B0O$
10P3&$=
1(*QR&$

S-(+67$
16$A"&

T=%U&$=

1(2-324$ ,-5-(+67$

4$5(/6./'(0)*$7*834$9:$%&'()*$;<'$=>20?@$8A'$%B/AC()*$D*'4<$EF'(G95/G0?@*$7*'5(0?*$H>I$9($J'4:

'}3G?), -, ('[X'T24L9&'g7@' !"#$%'G|@'uS4L#9&'B&Gi3y@8oNL9&'I&@37'hM4LW.

P%0>(!�+i-.(!9R!9'0<=>!�T4<>(!o(�D>(. !"#$%&'()*#+.

 !"#$%!"&'(!)*!+*,-./ !,&+0!"-120,3!4,-56 7!89:;<0=
,-./,%01233*4#5'(33567'8339+:';<=33>,?.@,%

0163*A'(3567'89+:';<=>/B.@?%(C3DEF8G'(3FHCI5
'JK8CF&'85:'0L9F/,.?@ %(M>NO'(567'89+:';<=*P.

=!">:;;0 !4,*'<? !@A!"0BC?!'DE!F%
QR.SS%T8U6#33$&'J33P'(FH933$';<633)>'V335'W33IP

'(X=44F&.

GBH7!IJKL!F%=!+<A:M!)&!"-9:N!+0!"K :<? !)O,&PYS.Q?%(Z&=#$&'V[85:'\:'NHA<'&H]Z!>'LF.

=!+<A:Q3!RS,K!"*,?!'HB9!F%'%'^8K'_*4)F&.

=!+<A:Q3!TBU$VE!'HB9!F%'%'^8K'_*4)F&.

'`ab)B -QY ('c*Ide'\65'fXH>'J+8*G'L$Og>=4#F&'("d5'(*+8D+h&'i8A8*#Z!F
'(*j*jd#F&'($&O6F&'k$l'm8ICn'(oj#p4F&.

'O6q4F& :(rZ8CF&

'`ab)B -QB ('c*Ide'\65'fXH>'J+8*G'L$OJX=4F&'s=t'(*+8D+h&'i8A8*#Z!F
'(*j*jd#F&'($&O6F&'k$l'm8ICn'(oj#p4F&.

'O6q4F& :(rZ8CF&



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-S/R -

=!+<A:Q3!TB9WU$VE!'HB9!F%
u'v#>w=F'(C$8E5'v#b8b'(Z8D5';H>2o*j#F&'`9P'LxEG'(G8Ah&'y+8['&z{

)F&L3x+'^8K'_*4V3aF<SQ./?%(Z83D5';:'&HF83K
'(C$8E5'=*t<'1=*|}';H>2o*j#F&'(b8b.

=!+<A:Q3!"$2A!X,;*P!7P!Y,KB0!ZP!'HB9!F%'%'^8K'_*4)F&.

=!+<A:M!F( G!+3![,(!\L7G!+0!:AB<9!F%'Lx+'^8K'_*4)F&.

=!+<A:M!F( G!:9:10 !] BD3!'^_&!+0!:AB<9!F%'Lx+'^8K'_*4)F&.

!,;C9P=!)9:(`!@>:&!a&!"&,Nb !cP!"9G:U0 !"A:Q0 !FdUE
,-./,%0(333>N=oF&'s=333|F&';Hj333~o>,@.Y?%

0(33A<N24F&'s=33|F&';Hj33~o>SQ./?%';Hj33~o>
'=CExF&.

!FCA!:-2*!7P!"H7GW&!"A:M!F( G!)9:(`!@>:&!a&!e$_&!I2O! fg
= "$hBij0,3!:^kE

BY.Q?%'(*}HqpF8G';<=x�>.

/P7!'$H!@H],(!:J2&!Z:E!F%=!l:9:?!@V*!@_V<1&!IRQ.R?%'6*)F&'=]E4F&';<=>'V5'WIP.

=!TB0!)&!:mOP!cP!+<A:M!@A!'K 7!TB0!c 'j<? !@A!nM:E!F%
SQ./?%'0633333Z&HF&';H33333jF&';Hj33333~o>RQ.Q?%

';H4jx>'%'JK8CF&<'0;&HFl&'N6xe';Hj~o>.

=!+<A:M!F( G!"&'j<1;0 !T B06 !)*!+*,-./ !,&
?Y.B?%01�833#45'8339+:';<=33>@B.Y,%;<=33>

'016333*A'83339+:/,.?@%0L3339F'(C333DEF8G'(333FHCI5'83335:
'JK8CF&,?.@,%'L9F'(*X=5'=*|P.

=!:(`!TB0!FdUE!F%Q?,YB%'=7�';HF';Hj~o>.

0,3!FdUE!T B06 !ZoA!e^23!"3,Hb !I/,O! fgW$p )!:;K6 –!:Uh6 
–!q]r6 –!sE,U0 !@D1U2-0 –!sE,U0 !:d(6 –!ZG]B0 –

0,_E:-0 !@–!sE,U0 !@2-0 –!8$36 –!ZG,&:0  (:<( t=!T B0P

'JjU:,'L�'�DEF&'JP';&HF: )'g*Gl&–'=~7l&
'fe8oF&–�O�l&. (

=!+<A:M!F( G!"-?,2&!u] :p0 !"H]G!F%-/.,?%'(>N8U'89+:';<=>.

=!+<A:Q3!uGBHB;0 !"$^$-.0 !u4,>v0!"-120,3!l:9'_E!,&'1�8#45'89+:'=K:'_*4)F&.

=!+<A:Q3!"*rB;0 !"$*,2i0 !u4,>v0!"-120,3!l:9'_E!,&
/,.?@%01�833#45'8339+:';<=33>SQ.?-%;<=33>

'016333*A'83339+:RQ.RS%83335:'0L3339F'(C333DEF8G'(333FHCI5
'JK8CF&?@,,R%'L9F'(*X=5'=*|P.

=!+<A:M!F( G!47'C0 7!"K :0 !+0!:AB<9!F%'Lx+'^8K'_*4)F&.

B^h!'DE!F%!+V%P!u'/,1;0!w,<pE!,&'2*=!+0f!@A!"3B,.-?%'(GHx}';<6)>.

'_G8e'^<6A)B -B ('VU'JX=4F&'\:O' !"#$%'6}O'g>=4#F&'i&6Z<1OHqE4F&'�&O<:'2[=4G.

O6q4F& :';8*C#$%&'i&O84#$&'VU'(rZ8CF&.

3/4-.5.#63$% -,%207$ -8.% 9%2:; <421$ -5#",$%"3/$% =$> (:):$% 93 ?2:)/1$ -.$"3$% @A:

 !"# :$% B1 2.'4$ ?2:)/1$% 9%2:; <421 053*.<.C-#D,/$"# =DE21$% "DF# 2'GD3. =D3$%: -1F1$% H%
 =$"3$"4 -./",/I% 9F3"8".3CJ:

  =,.A2$% (K01$% -$")# 2:L< :; ".%0L (C1 2M%:3 90N.

 N <421$"# =7)1 2M%:3 90N: O=E217$ (.183 <421 2M%:3 90.

 1 H%2:0 2M%:3 90N (K01$% -$") B1 -#.2P Q"..

 $% !.6R3$ -.0"1 H"./"41> 2M%:3 90S$ T%2U/ <421$"# 9S61 :; ".2.3M"4 2M%:3 90N<.C.

  2M%:3 90N<.C V.213$% H%0C:# =E217$ -C%23,% :; 2%:<$% 2"U3/J.

$-%-$&'(')*+,-.&/-01,-.234+5.60"758,-.9-0"#.:;08,.



 !"#$%&$"'$%$% ()*$%+#",:-./%0.1$% -,%20$%.

-S/Q -

 4'54<:$% HJ"1S3,% =M (K%03 08:.<.C 2'G3. =3$%: -.0"1 H"./"41> 0:8: 90S$ T%2U/ H%V.2D1$% "F#
 =$"3$"4 T"E.%:

 W"DK$% 2:0$% !.6R3 90S$ T%2U/ H%213X1$%: H%:0/7$ -N"54 =,.A2$% (K01$% -$") 9%0K3,%
 H%213X1$% -N"5# ) +#%2$% 2:0$% ( BY% Z3C.

  9%0K3,%<.C[2DC 0A"5$ -M2\ B:4.$ -.82"K$% H%0".S$% (K01# W"K$% H"1]S3,J% 23/:"4

"41 2M%:3 90S$ <421$% ^$ B.

 4<,4< :H"D8".3C% +D1 !,"/3. J "F/1 2.'4$% B; 08: =7K%0$% 9.1)3$% 2)"/S$ -.1.1)3$% H%2"#3NJ%
 =$"3$"4 -./",/I% V.21$%:

  =E217$ -##C1 B%:$; 9%0K3,%_2`$"#F1%0K3,% B4$:" C. J (4DR#a:0DF$%: -DC%2$% bD5
=E217$ BD1 0.<.M O^3M2\ B1 (71$"# V.21$% =7N 2'X. "11c0D$ 6"D#CI"# ["D,CI%

`$% (4M _2`$% B%:$; =M d:/3$% 90N e$f4 OV.21$% B:D7$% [*/M 2#/N :; -)"K a%:, _2O
 90N +10.8 (4R# -.N"/)$% ?a"EI% +.<:3.

  -.X27$ -#,"/1 2.\ %08 2.`) "F18C B4$: <421$% a"C/; +.18# -.0"R2I% H"3M]$% 2M%:3.

  9%0K3,% 90N c;H"C:$$"# -./MV.213$% H%0C: :; -1"S$% H"\%2*.

  Q2.\: ?a"EI%: !.6R3$% 0%:14 -*73K1$% H"8$"S1$% =M d:/3$% =N%2. 9$.

 -1"S$% H"\%2*$"# c0.g$ 0/",1: ()%:M B:0.: -C.21 2.\ 0N"51 9%0K3,% 93M &"'g$ -#,/$"#.

 # "FR2M 0/N B4$: ?2,h% B1 B.S1 00N =7N c:3C3$ -1"PI% _2\ 9.1)3 93 +E: 93 +P%:$"
-DC%2 =D7N 2D.#4 2.'GD3 2'X. "11 <421$% ?2,; 00N ?0".<$ !:761$% B1 2'4; ?2,; 00N

 ^3.):)K: V.21$%.

 $ i3*3 "FS.18 -1"PI% _2\ 9"1C !"#H"*D)%:1$"# b#"D61 2.\ %fL: (K%0790DN "DE.; O

9"13LJ% V%21h% (5/ !#,. "11 T%0.8 H"1"1C$% -M"U/#j:0S$%:.

  90N2M%:3B:*.73 BA"#4: O6A"C -N",# =$k _%2) -/.4"1: O<.C (44 <421$% H%.

 $"# -.3:) H","4S/% 0:8: UC:$<.C=D7N U"D*C7$ =D$k a"N03D,% -1U/; 08:. J "14 H%
 V.21$% -.):)K.

 V.2D1$% 0D5*. %fD$ ?2,h% B.# ()*$% =N%2. 9$ ("*6g$ -))K31$% V.213$% H%0C: =M
-.):)K$"# [",CI% ^5M%21:.

 $%<.C T"1A%0 b7`1: (`3,1 2.\: %08 2.`) ("*6h% !S7$ W)K1$%.

 $% (K%0 -.2"1S1$% 2)"/S$% =M (*67$ =)KR$% [".51$% =N%2. 9$<.C ^# -)"K$% H%.
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- !" -

2".34% 53 627+/1$% 5%278 9:21 -)%20$% -/.;<=>1 ?>1@A$% &B#@$ -.2C/$% D72,$% -B+ 2"#34

 =E%2$% (F7$% *.@B3 *G49:21@$?@; H2A3$% D2I# :

J-KLB3 M01 -./")/N% O"P".3B<% 9:21$% -Q.# ?R *1A3)1@$ -.),/$%7.

S-01 -)%201+3$% KR%73 T$ ?@4%0$% 5.9.B9:21$% O% -.@.@B3$% -)%20$% U)8 (1.

77 -.@.@B3$% -)%20$% U)8 K.#V3# *G4 =16W">,: T0>1 5.>.L3 9>.B627>+/1$% 5%278 9>:21 O%

-,@341$% -./")/N% O"P".3BG$ X$Y =; Z3/:

-2>+"/A$ -.1.1>+3$% O%2">#3;<% =1 2.':$% 0L3,. 627+/1$% 5%278 9:21$ ?@4%0$% 5.1+3$%

2.7V3$% =1 2.':$ ["3B. \/]R ?$"3$"#7 ?@4%0$% 5.1+3$%-./">)/N% O">P".3B<% ?>@; 02>.$
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 !"#$%&'$()*!%+&'

- !" -

,"-"./%&'$( ,"012&'(3%!"45+(3&( 3%'6.( 7*!8(719(:1;'<&'( 7"0#%&'(=>?(3%'4"@A%$(3%BB<( 3&(=C( !0D
?,"E"5$&'$(,"&!0F&'$BG$F"C==$D"7"0#%&'>H<'4,2"1/&',"+E&'H<4F0&'IJKL$>!0+IF"=C=$D%

M6NH<'4O',19!E%0P0 !F!K=!J+O':LQ1%,*".&'?(:%A%(:E"5$&'(<2.&'(,"0NC(=C(:&>(H4!RO'(4<F%$

(S"-K%(:&>(T<U"(,E"5$&'(S"-K%( 4.%9'( ,@"<K&'( !N!F%B'(=0( '4"@D(=C(4!.%9!.(:&!0F&'( <2.&'(V.8
H4$4W&!.(V!0F&'.

Q&6$(XK.&'(,0<-0(:L(!YK4/(T6&'(,"@K.&'(,1*JZ'(=9(XK.&'(I!FC(<8$(:19(<"DA%&'(V[;(=0
 !"W4E&'( ,K#(=A.( ,-12%0&'$(XK.&'( !YW4%L'(:%&'"%&' '4$/(:1;'<&'( 7"0#%&'( V!F0(:L( ,@"<K&'

7'4$Z'( :W40&( H<"F( ,"JE+( ,*".( \"%%"?"(  !F!"%KB'( ,J'4<,"+!J+O'7'4$Z'(]"40&( !N6;C$:L

&'( 7"0#%( <+9( 4!.%9B'G"K( ,"1;'<&'(  ':+!.0&'4$Z'( GD'4074J(^19( 4".D( VDR.( <9!J"(_!ER( ,9
 $0&'(=0 7YL$;(,&'G>$(:W40&'".

(S"-K%(IF"(3+C(,"45+&'(,J'4<&'( "+.(<8$&!.(:W401&(,+"20(,"+!J+>( !F!"%K'G"K(,"1;'<&'( '
(7'4$Z'(`[9(GD'40. )(,J'4<&'(VK0 ((:&!%&!D(!Y%"0NZ(a!2.%(!Y0"J-%(7%$:

(:N$(,"0NC(4@DZ'( !F!"%KB':

b -c42%&'$( BB<&'(=9(XK.&'(3%!0<;$(=!D0&'(:19    .

d -(,"#;R&'(,0[J&'$(=0Z'   .

e -_!;4%JB'$(_$<Y&'.

f -/"K0&'(/J$&'(P0(V#'$%&'.

(:N$(,0!Y&'( !F!"%KB':

b -(,"<$<K&'    .

d -&'G"K:#;R&' .

e -VNZ'(=0(H<+!J0&'(^&>(,F!K&'$(,9!0F&'(^&>(_!0%+B'.

(:N$(,"0NC(V8Z'( !F!"%KB':

b -EK1&(,"#$#;&'(^W40&'(4'4JC(^19(5!.

d -,"9!0%FB'(,+!D0&'.

e - !8'<#&'(="$D%.

(:&>(V$#$&'(7%( ,"-"./%&'$( ,"1"1K%&'( ,J'4<&'$( ,"45+&'( ,J'4<1&(,F"%+$&( ,#!;&'()*!%+&'(]2.(S"-K%
,-.!J&'(,"+!J+O'( !F!"%KB'(=0(`!"%K'(VD(VD(V;'<G"K(=0G"K,J'4<&'(VK0( '(:&!%&!D:

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



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

- !# -

(`!"%KB'(S"-K%&$+-)(./0# 1(2.+, 345 678)+,# 9""/+, 15 :;<4(:%g'(:9'4":

V[;(=0:-LZ'(/-J0&'(:L(P"G$%&'$(V"DR%&':

 -(h$W$&!.(7J%"$(V;<0&!.(H4R!.0(,8[9(:19( !0[2%JB'(4%+$!D(=$D"(=C(IF"(4R!.0(V!#%'(:19$(,-/+0.
,"J"*4&'(4!5%+B'.

 -(_'GFZ'$(,"J"*4&'(7&[J1&(V$#$&'(,&$YJ(4!5%+B'(S/!+0(V[;(=0(:+.01&(,"1;'<&'.

 -(c4i&'(P"0F(=$D%(=C(IF"(_!./Z'(c4j$(:W40&'(,K'4%J'$(]"40%&'(,/K0.(4R!.0(V!#%'(:19$(,."48
(]"40%&'( '<K$.(,#!;&'( !0<;&'(:8!.$.

 -(V;'<(/J$%0(P8$0(:L(]"40%&'(,/K0(P-%(=C(IF"G"K(,"W"40%&'(H<K$&'.

 -'(7&[J1&(V$#$&'(,&$YJ(]"40%&'( '<K$.(:W40&'(,K'4%J'(V[;(=0(,"J"*4&.

,E1%;0&'( !F&!20&'(:L(k$+%&' :=0L(,"J"*4&'(V!.-%JB'(,&!#D(7$"4%Z'(7'<;%J'(=D00&'.

&!.(,8[2&'G"K:F4!;&':(3+lL0(S"4/&'(:19(4$@2&'(:L(<9!J"(<"F(:F4!;(45+0(<$F$(=D00&'(=.

H_!WO':IF"LC'(H_!WO'(4L$%%(=(VD(V;'<(,"U41&(,0G[&G"K.

$Y+&'(<'$0:L<-( !"W4Z!.(<!R4>(/$/;(V02.(<!R4O'(,-"4/(7<;%J%.

='$&Z' :0L(,"<!R4>( !0[2&'(:L(='$&Z'(7'<;%J'(=D00&'(=.

,"+E&'( !K$1&'$(,"<!R4O'( !0[2&':

 -&'(P"0F.(,"<!R4O'( !0[2&'(4L$%%(=C(IF"G"K&'(:19(c42%&'(,&$YJ&( '(3%!0<;$(=!D0.

 -"4O'( !0[2&'(P-%(=C(IF$(?(P"0F1&(h$W$&!.(7J%%(X"K.(,"<!R(7<;%J0&'(/;&'(=$D"(=C!Y.(\W'$.

 -(S"4/&'(:19(4$@2&'(:L(!Y0'<;%J'$(,"+E&'( !K$1&'(4L'$%(=D00&'(=0.

 -(S"4/&'(:19(4$@2&'(:L(<9!J%(HG"00(,0[9($C(PF40(,/-+D(7$"4%Z'(7'<;%J'.

S"-K%& 1.=,>?@0A+, >.BC+,#(:%g'(:9'4":

(V[;(=0:-LZ'(/-J0&'(:L(P"G$%&'$(V"DR%&':

 -(,.!84&'$(H4/"J&'( K%(V;'<0&'(=$D%(=C(IF".

 -(7K'G%(TC(I.J%(B(X"K.(,.J!+0( !"4!/.&'(7!0C(,-/+0&'(,K!J0(=$D%(=C(IF".

H_!WO' :IF"&'( !+$D0(h$W$&(7*[0(H_!WO'(T$%J0(=$D"(=CG"K.

Z'X!@ :(,K"40$(,+0m(c'$K.(<9!-0&'(=$D%(=C(IF".

$Y+&'(<'$0
 -( <'$0( P"0F(=$D%( =C(IF"$Y+&'(S'4%K[&(,1.!8( 4"j$(SBG+[&(,2+!0$( _!J10(4"j( !"W4Z!.( ,0<;%J0&'

(H$-.( G!%0%$(n<;1&( 7$!-0$( $#1&( ,#!0$( _$W&'( 4!R%+'( :19( V02%$( !"4%D.1&( ,0$!-0$(c"5+%&'( ,1YJ$
V0K%&'"+"E&!D$( "+'4F&'$(7!;4&'$(V$%&'() H.D.F .

 -( <'$0(=$D%( =C(IF"$Y+&'(:19(V02%$(c"5+%&'( ,1YJ$( S'4%K[&( ,1.!8( 4"j(c-JZ'$(/*'$K&!.( ,0<;%J0&'
( $#1&(,#!0$(_$W&'(4!R%+'!D*$%+,-./01* 2%345*$%&+678/1%9* :,%;1-<*=3>?%9* :&@AB/1-*$%5C41-* D-A;7>

:&/1%B1-.

 -[J&'( !F4<(="R;%(IF"( !%J.$D&!.(7&[J&'(<"$G%$(7&.



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

-  E -

 -!Y.(]4'$9(7'<;%J'(P0(,"4*'<( !84/&'(c'$K(=$D%(=C(IF".

 -(`4!;1&(,0!8O'(c4j(7!0K(I!.(\%E"(=C(IF".

S"-K%&D(07)C",# D#/E+,# >;,74+ 3*(C*F, G(?);",(:%g'(:9'4":

:-LZ'(/-J0&'(:L(P"G$%&'$(V"DR%&':

 -Z!.(:+.0&'(<"$G%(=D00&'(=07$"4%(?(:W401&(V"0F%(GD40(4"L$%(?!"'<N(VK0(4"L$%(?:1#0(4"L$%.

 -.( '4$L!+(<$F$(=D0C(=>G"K(V;<0&'.

 -(]"40%&'( '<K$.(,"<4E&'(c4i&'(=0(<<9(4.DC(4"L$%(H!9'40.

 -.(o$1F&'(=!D4C(3"F$%(VWE"G"K(<"F(:F4!;(45+0(:19(:W40&'(,K'4%J'$(4!5%+B'( '.

:#;R&'(o!"-0&':

 -%"(=C(IF"&'(4#!+9(IJ!+G"K(:+!J+O'(o!"-0&'(P0.

 -&'(IJ+(IJ!+%"(=C(IF"G"K.

,E1%;0&'( !F&!20&'(:L(k$+%&':

 -(<'$0(7'<;%J'(:L(k$+%&'(IF"$Y+&'(!Y+'$&C(k$+%$.

 -(,E1%;0&'(V[5&'(:19(V$#K1&(o/!j$(G4!.(=0(4%+$!D&'( !"$%J0(:L(k$+%&'(=D0".

 -E1%;0&'(I"J!+0&'$( ["DR%&'(V09(=D0"(,"9!+#&'(H_!WO'(7'<;%J'(:L(k$+%&'(P0(c-JZ!.(,.

 -(!Y."/R%$(!Y&!DRC(k$+%$(4!5%+B'(<9!-0(7"0#%(:L(k$+%&'(=D0".

='$&Z':(?]".Z!D( ,K%!E&'( ='$&Z'( ,#!;( V02%J0&'( oE+( :L( !".!F">( '4"@A%( 4@U%( X"K.( ,.J!+0&'( ='$&Z'( 4!"%;'
$(\%!E&'(T$!0J&'(S4GZ'$(?\%!E&'(4W;Z'$(<K'$(=$&(7'<;%J'(I+F%(H!9'40(P0(?(:+.&'.

 !%!.+&'(7'<;%J' :(,0!2&'( !j'4E&!.(k4G&'(]'$KC$( !%!.+&'(4!R%+'(=D00&'(=0.

,"+E&'(V!09Z' :'?,"+E&'(V!09Z'$( !K$1&'(V!02%J&'(]2..(,%L!;&'(:-"J$0&'(4"L$%(P0G"K( '.

&!.(,8[2&'G"K:F4!;&':

 -(`!FG&'$( !K%E&'(=0(,"L!D( !K/J0(<$F$(=0(<.B(P0<"F(:F4!;(45+0(<$F$.

 -(,/"K0&'(S4/&'(=9(:+.0&'(V#E%(_'4W;( !K/J0(<$F$(=0(<.B.

 -(,K$%E0&'(=D!0p&(:W40&'(`$4;(,&$YJ(=D0C(=>.

H_!WO':

 -(,K"40&'(,"2"./&'(H_!WO'(4L'$%%(=C(IF".

 -J0&'(,"9!+#&'(H_!WO'(=$D%(=C(IF"(H4R!.0(4"j(,0<;%$&'( !+$D0(h$W$&(7*[0(H_!WO'(T$%J0G"K.

 !"%$#&':

 -&'(V/"(BC(IF"G"K(_!W$W(4<!#0(TC(:19.

 -(<'$0(P"0F(=$D%(=C(IF"$Y+&'( $#1&(,#!0.

 -(_!W$W1&(,..J0&'(,"%$#&'( !J!D2+B'(H!9'40(=0(<.B.

$Y+&'(<'$0 :"(<'$0(P"0F(=$D%(=C(IF$Y+&'EW%(,0<;%J0&'(V!0F&'(P.!/(:.



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

-  ! -

X!@Z':

 -B'( 4%+$!D( V$/( =$D"( =C( IF"$( ?7K'G%( I.J"( B$( IJ!+0(  !0[2%JC39!E%4'( =$D"( =(P"0F&( IJ!+0
(="102%J0&' )]"40–c5$0–Q4K%0(:J4D(:19(]"40–(V!E/Z'(:W40&'(.

 -(<<21&(,"L!D$(T<"p&(<+!J0.$(,1#E+0$(,K"40(<9!-0(4"L$%(H!9'40.

 -"1%(4"L$%(H!9'40(IJ!+0(=!D0.$(h$W$.(3%"U4.(\0J%(,K!J0.(3%R!R$(=$"GE.

 -.( 8$&'(_!W-&(cK#$( [F0$(I%D(!Y.(cL4C(4"L$%(H!9'40G"K(4!5%+B'( '.

 -4"L$%(IF" bed head unit(]"401&(,K'4&'$( !.1/%0&'(S"-K%&(,0!8O'(c4j(V;'<.

 -7Y"19(7$+&!.(=$K0J"(="K"40(,.+D($C(:J4D(4"L$%(IF"<(4"L$%(P0]"40(VD&(IB$(,0!8O'(c4i..

S"-K%& 3*(C*F, G(?);",+H?;.+, HC#+, I. J@,#)4(:%g'(:9'4":

H_!WO' :(/"K0&'(/J$&'(P0(V#'$%1&(7*[0(H_!WO'(T$%J0(=$D"(=C(IF".

X!@Z':

 -(,0!8>(,L4j(VD.(=$E"1%(4"L$%$(?,0!2&'( !j'4E&!.(=$E"1%(=*!.D(4"L$%.

 -$0.(/*!K(,9!J(4"L$%&!.(=0(VD&(\W'$$(T$"K(P8G"K.

 -(:&m(c'4#(,+"D!0(4"L$%.

,"<!R4O'( !0[2&':.(GD40&!.(="10!2&'(_!./Z!.(,0*!8(<$F$(=0(<.BG"K(V;<0&'.

,"+E&'(V!09Z':(V;<0&'(<+9(7[9C($C(,"+m48(,"m($C(V[N($C(T4!020(4#+2D(V;<01&(HG"00(,0[9(7'<;%J'.

&!.(,8[2&'G"KF4!;&'::(`!FG&'$( !K%E&'(=0(,"L!D( !K/J0(<$F$(=0(<.B.

S"-K%& 3*(C*F, G(?);",++,# >?/#/;4K?;3@0A+,(:%g'(:9'4":

X!@Z':

 --0(4"L$%(H!9'40?<<21&(,"L!D$(,1#E+0$(,K"40(<9!(4!5%+B'(<9!-0.(T<"p&(<+!J0$(V#'$L(4"L$%.

 -(4"L$%(IF"G"KF$G&'(c4i&'(V;'<(]"40(VD.(q!;(H4'4F&'(4*!%J&'(V[;(=0(4.!+2&'$(,".

 -(,0!8O'(c4i.(4"4J(VD(4'$F.(<2-0(4"L$%(H!9'40.

,"<!R4O'( !0[2&' :(h$W$&!.(7J%%(='$(,"<!R4O'( !%L[&'$( !0[2&'(4L$%%(=C(IF".

S"-K%&JL=, M/*(C.+ >N(;+,(:%g'(:9'4":

X!@Z':

 -VD(4'$F.(V8Z'(:19(<2-0(4"L$%(H!9'40(,0!8O'(c4i.(4"4J.

 -.(<<21&(,"L!D$(,1#E+0$(,K"40(<9!-0(4"L$%(H!9'40G"K(:W40&'(,K'4%J'$(4!5%+B'( '.

 -( !9$0F0$(=!D4C(H4$#(:L(<9!-0&'(4"L$%(H!9'40.

:-LZ'(/-J0&'(:L(P"G$%&'$(V"DR%&':

 -(4"L$%G"K(]"40&'(,1*!2.(q!;.

 -4E&'(c4i&'(=0(<<9(4.DC(4"L$%(H!9'40(,K+FZ'$ ,"<.



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

-    -

S"-K%& 3*(C*F, G(?);",+4>?@#@0(:%g'(:9'4":

X!@Z':

 -(:W401&(_'<+&'(<+9(7JB'(=0(B<.(,"<$D(7!84C(7'<;%J'(H!9'40.

 -(,1#E+0(<9!-0&'(4"L$%(H!9'40.

 -(4"L$%(IF"G"K(H4'4F&'(4*!%J&'(V[;(=0(4.!+2&'$(,"F$G&'(c4i&'(V;'<(]"40(VD.(q!;.

R%&':-LZ'(/-J0&'(:L(P"G$%&'$(V"D :(,K+FZ'$(,"<4E&'(c4i&'(=0(<<9(4.DC(4"L$%(H!9'40.

S"-K%&>?5(.)N", >*(2.+,(:%g'(:9'4":

 -"4"%L!D&'(<$F$!(!W"C( !8'<#&'(="$D%(:19(<9!J"$(:+.0&'(:102%J0(,+!D0(4Y5"(:+.0&!.(72/0&'$.

$Y+&'(<'$0 :-!0F&'(4#!+2&'(4"L$%(H!9'40(/*'$K&'$( !"W4Z!.(<!FJ&!D(,"&.

-(:+.0&'(P0(="10!2%0&'(T$%J0&(,0*[0(I"/R%(<'$0(7'<;%J'(H!9'40.

,"+E&'(V!09Z'$( !K$1&' :(,"+E&'(V!09Z'$( !K$1&'(V!02%J'.

 !%!.+&'(7'<;%J' :&!.(k4G&'(]'$KC$( !%!.+&'(4!R%+'G"K.

 (V@0Z'(7'<;%JB'(=0(=D0%+(:D&1&G"K(<+%J"(=A.(XK.&'(:#$"L(7'4$Z'(`[9(GD'40.(,"1;'<&'( '
(,"&!%&'( '4!.%9B'(:&>(:1;'<&'(7"0#%&':

b -1&( :1;'<&'( 7"0#%&'( ,J'4<( :+.%( =C( IF"G"K'<&'(  '( 7'4$Z'( `[9( GD'40.( ,"1;(:19
E"5$&'(3%'4"@A%$(:1;'<&'(7"0#%&'(712.(,-"8<(,L420(,E1%;0&'(,"JE+&'$(,".

d -(V;'<( ,E1%;0&'( ,"+!J+O'(]"40&'( !F!"%K!.( ,10!D( ,"'4<( :19( 70#0&'( =$D"( =C(IF"

&'G"K(P"4J&'(_!ER&'(q4L(H<!"G(:L(7N!J"(:D&(30"0#%(7%"(T6&'.>(T4!020&'(3"F$%$(:&
(:W401&()&!20&'(I"./&'(=9(a!+AR(V-"(B(T6&'(M4$<(,"0NC.

 (IF"%&'(=0(H<!E%JB'(:L(,"0&!2&'(I4!F(:L(!YK!F+$(!Y%_!ED( %.@C(X"K(:1;'<&'(7"0#%&'(V!F0
(,-.!J&'(,"1"1K%&'(,J'4<&'(:19(a'_!+.(Q&6$(,"+!J+O'(]"40&'( !F!"%K'(:19(<4%&(V!F0&'('6N.

 &'( 7"0#%(<+9( !Y+0( H<!E%JB'$(V!F0&'( '6Y.( ,#!;&'(X!K.Z'( 79<$( ,"!94(IF"G"K(,#!;&'( '
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Abstract

Through evolution and experience gained over the centuries it was possible to reach to the 

importance of characterizing design with the human dimension which provides integrated 

health care to patients and to provide psychological comfort and sense of security and comfort 

which is the first step in treatment and to characterize the interior design with flexibility for 

all functional changes according to the latest modern technologies.

 Therefore, the research focuses on the design requirements of the interior spaces that stem 

from the needs of the patient's humanity and psychological also the natural requirements 

for these spaces, and highlights on other which complement and enhancement that would 

develop and improve the performance of those spaces and attention Aesthetics that respond 

to human needs and psychological for the user. 

The interest in all of these factors in the interior spaces design into the architectural mind is 

the elements and the main requirements for the spaces design to be able to develop 
optimization for the new design attitudes to create comfortable healthy environment to verify 

users of the patients, visitors, or even doctors, nurses and building staff comfortable, where 
there are many human needs within each space in the building interior spaces. 

From this point there was to study the importance of the humanitarian needs of the 

oncology patient and taken into consideration when designing the interior spaces of buildings 
at the oncology Centers and greatly help to speed healing the sick and removing fear of death.

The research aims mainly to improve the performance of the interior spaces in oncology

centers in line with human needs and psychological to the user without affecting the

functionality of it.

Research divided in this issue on two main parts (theoretical part - applicable part), where the 

theoretical part of the will  be in Chapter one and two, and applicable part chapter three, then 

ending the research with reviewing results and recommendations.

First: Theoretical study

Part one: General characteristics and features of the oncology centers and 

needs of the patients.

Which is divided into two chapters: 
Chapter one: analytical study of the main elements to the Oncology Centers.

 It is specialized in  the  review  of the concept of Oncology center and the services that it 

provides, its objectives, elements of the Oncology center, and its components; it specializes 

in detailed study of the area of residence, public spaces, and routes of movement, and the two 
are under study research.

Chapter two: Psychological factors and the humanitarian needs of Oncology patients.
It reviews the design goals and its relationship to human needs, the factors, and mental 

disorders associated with Oncology patients, and levels and sequence of humanitarian needs. 
He also identified the important humanitarian needs of patients, and also interested in

studying the needs of the child patient and  their  impact  on designing spaces for children in
Oncology centers.
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Part two: Principles and parameters of interior design for 

the Oncology centers
Which divided in three chapters: 

Chapter three: interior design and engineering properties of the vacuum.

Reviews the concept, basics, and elements of interior design, also the engineering properties 

of the vacuum, composition and distribution in the horizontal projection, scale and profile of 

the patient, and the importance  of diversity in the different treatments. 

Chapter  four:  Requirements  for  the  natural  environment  of  the  vacuum  and  its  

relationship to achievement of the humanitarian needs. 

which studying the requirements of the natural environment of the space where contains the 

importance of the relationship of internal spaces with outer space, the air quality inside the 

center, lighting inside the center , sounding, and plants.

Chapter five: architectural requirements of the vacuum and its relationship to the 

achievement of humanitarian needs.

it is studied architectural requirements of the space where it contains colors and its effect on 
the perception gap, also contains the specifications of the floors finishing, ministries, walls, 

ceilings and partitions, also contains the elements of complementary and affecting the interior 
design and they are benchmarks artistic paintings, and furniture.

Second: Applicable study

Part three: Applicable study
Chapter Six: Analytical study of global and local experiences.
Contains the analytical study of international experiences (MD Anderson Cancer America -

 Institute Huntsman Cancer in America) and the local experience (National Institute of 
Oncology in Egypt) in accordance with the principles of the analytical study derived from the 

theoretical study, with a comparison between them to illustrate the study objectives results.

Chapter Seven: the field study.

This chapter contains the Field Study for Mansoura oncology center as a sample for the 

study of oncology centers in Egypt and to study the extent to which the humanitarian needs 

of patients in the center, and to study the compatibility of interior design spaces of the center 

with the bases of the analytical study.

Results and recommendations
This  part  extracts  the  results  through  a  process  of  monitoring,  analysis,  comparison  and  the  

possibility of achieving the humanitarian needs of the user of the buildings in oncology 

centers in Egypt and then prepare for the recommendations which recommended taking in the 

current projects and future and open the way to conduct research and studies complement the 

findings of this master from the results of monitoring the implemented goals. 
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='$&Z' :0L(,"<!R4>( !0[2&'(:L(='$&Z'(7'<;%J'(=D00&'(=.

,"+E&'( !K$1&'$(,"<!R4O'( !0[2&':

 -&'(P"0F.(,"<!R4O'( !0[2&'(4L$%%(=C(IF"G"K&'(:19(c42%&'(,&$YJ&( '(3%!0<;$(=!D0.

 -"4O'( !0[2&'(P-%(=C(IF$(?(P"0F1&(h$W$&!.(7J%%(X"K.(,"<!R(7<;%J0&'(/;&'(=$D"(=C!Y.(\W'$.

 -(S"4/&'(:19(4$@2&'(:L(!Y0'<;%J'$(,"+E&'( !K$1&'(4L'$%(=D00&'(=0.

 -(S"4/&'(:19(4$@2&'(:L(<9!J%(HG"00(,0[9($C(PF40(,/-+D(7$"4%Z'(7'<;%J'.

S"-K%& 1.=,>?@0A+, >.BC+,#(:%g'(:9'4":

(V[;(=0:-LZ'(/-J0&'(:L(P"G$%&'$(V"DR%&':

 -(,.!84&'$(H4/"J&'( K%(V;'<0&'(=$D%(=C(IF".

 -(7K'G%(TC(I.J%(B(X"K.(,.J!+0( !"4!/.&'(7!0C(,-/+0&'(,K!J0(=$D%(=C(IF".

H_!WO' :IF"&'( !+$D0(h$W$&(7*[0(H_!WO'(T$%J0(=$D"(=CG"K.

Z'X!@ :(,K"40$(,+0m(c'$K.(<9!-0&'(=$D%(=C(IF".

$Y+&'(<'$0
 -( <'$0( P"0F(=$D%( =C(IF"$Y+&'(S'4%K[&(,1.!8( 4"j$(SBG+[&(,2+!0$( _!J10(4"j( !"W4Z!.( ,0<;%J0&'

(H$-.( G!%0%$(n<;1&( 7$!-0$( $#1&( ,#!0$( _$W&'( 4!R%+'( :19( V02%$( !"4%D.1&( ,0$!-0$(c"5+%&'( ,1YJ$
V0K%&'"+"E&!D$( "+'4F&'$(7!;4&'$(V$%&'() H.D.F .

 -( <'$0(=$D%( =C(IF"$Y+&'(:19(V02%$(c"5+%&'( ,1YJ$( S'4%K[&( ,1.!8( 4"j(c-JZ'$(/*'$K&!.( ,0<;%J0&'
( $#1&(,#!0$(_$W&'(4!R%+'!D*$%+,-./01* 2%345*$%&+678/1%9* :,%;1-<*=3>?%9* :&@AB/1-*$%5C41-* D-A;7>

:&/1%B1-.

 -[J&'( !F4<(="R;%(IF"( !%J.$D&!.(7&[J&'(<"$G%$(7&.
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 -!Y.(]4'$9(7'<;%J'(P0(,"4*'<( !84/&'(c'$K(=$D%(=C(IF".

 -(`4!;1&(,0!8O'(c4j(7!0K(I!.(\%E"(=C(IF".

S"-K%&D(07)C",# D#/E+,# >;,74+ 3*(C*F, G(?);",(:%g'(:9'4":

:-LZ'(/-J0&'(:L(P"G$%&'$(V"DR%&':

 -Z!.(:+.0&'(<"$G%(=D00&'(=07$"4%(?(:W401&(V"0F%(GD40(4"L$%(?!"'<N(VK0(4"L$%(?:1#0(4"L$%.

 -.( '4$L!+(<$F$(=D0C(=>G"K(V;<0&'.

 -(]"40%&'( '<K$.(,"<4E&'(c4i&'(=0(<<9(4.DC(4"L$%(H!9'40.

 -.(o$1F&'(=!D4C(3"F$%(VWE"G"K(<"F(:F4!;(45+0(:19(:W40&'(,K'4%J'$(4!5%+B'( '.

:#;R&'(o!"-0&':

 -%"(=C(IF"&'(4#!+9(IJ!+G"K(:+!J+O'(o!"-0&'(P0.

 -&'(IJ+(IJ!+%"(=C(IF"G"K.

,E1%;0&'( !F&!20&'(:L(k$+%&':

 -(<'$0(7'<;%J'(:L(k$+%&'(IF"$Y+&'(!Y+'$&C(k$+%$.

 -(,E1%;0&'(V[5&'(:19(V$#K1&(o/!j$(G4!.(=0(4%+$!D&'( !"$%J0(:L(k$+%&'(=D0".

 -E1%;0&'(I"J!+0&'$( ["DR%&'(V09(=D0"(,"9!+#&'(H_!WO'(7'<;%J'(:L(k$+%&'(P0(c-JZ!.(,.

 -(!Y."/R%$(!Y&!DRC(k$+%$(4!5%+B'(<9!-0(7"0#%(:L(k$+%&'(=D0".

='$&Z':(?]".Z!D( ,K%!E&'( ='$&Z'( ,#!;( V02%J0&'( oE+( :L( !".!F">( '4"@A%( 4@U%( X"K.( ,.J!+0&'( ='$&Z'( 4!"%;'
$(\%!E&'(T$!0J&'(S4GZ'$(?\%!E&'(4W;Z'$(<K'$(=$&(7'<;%J'(I+F%(H!9'40(P0(?(:+.&'.

 !%!.+&'(7'<;%J' :(,0!2&'( !j'4E&!.(k4G&'(]'$KC$( !%!.+&'(4!R%+'(=D00&'(=0.

,"+E&'(V!09Z' :'?,"+E&'(V!09Z'$( !K$1&'(V!02%J&'(]2..(,%L!;&'(:-"J$0&'(4"L$%(P0G"K( '.

&!.(,8[2&'G"K:F4!;&':

 -(`!FG&'$( !K%E&'(=0(,"L!D( !K/J0(<$F$(=0(<.B(P0<"F(:F4!;(45+0(<$F$.

 -(,/"K0&'(S4/&'(=9(:+.0&'(V#E%(_'4W;( !K/J0(<$F$(=0(<.B.

 -(,K$%E0&'(=D!0p&(:W40&'(`$4;(,&$YJ(=D0C(=>.

H_!WO':

 -(,K"40&'(,"2"./&'(H_!WO'(4L'$%%(=C(IF".

 -J0&'(,"9!+#&'(H_!WO'(=$D%(=C(IF"(H4R!.0(4"j(,0<;%$&'( !+$D0(h$W$&(7*[0(H_!WO'(T$%J0G"K.

 !"%$#&':

 -&'(V/"(BC(IF"G"K(_!W$W(4<!#0(TC(:19.

 -(<'$0(P"0F(=$D%(=C(IF"$Y+&'( $#1&(,#!0.

 -(_!W$W1&(,..J0&'(,"%$#&'( !J!D2+B'(H!9'40(=0(<.B.

$Y+&'(<'$0 :"(<'$0(P"0F(=$D%(=C(IF$Y+&'EW%(,0<;%J0&'(V!0F&'(P.!/(:.
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X!@Z':

 -B'( 4%+$!D( V$/( =$D"( =C( IF"$( ?7K'G%( I.J"( B$( IJ!+0(  !0[2%JC39!E%4'( =$D"( =(P"0F&( IJ!+0
(="102%J0&' )]"40–c5$0–Q4K%0(:J4D(:19(]"40–(V!E/Z'(:W40&'(.

 -(<<21&(,"L!D$(T<"p&(<+!J0.$(,1#E+0$(,K"40(<9!-0(4"L$%(H!9'40.

 -"1%(4"L$%(H!9'40(IJ!+0(=!D0.$(h$W$.(3%"U4.(\0J%(,K!J0.(3%R!R$(=$"GE.

 -.( 8$&'(_!W-&(cK#$( [F0$(I%D(!Y.(cL4C(4"L$%(H!9'40G"K(4!5%+B'( '.

 -4"L$%(IF" bed head unit(]"401&(,K'4&'$( !.1/%0&'(S"-K%&(,0!8O'(c4j(V;'<.

 -7Y"19(7$+&!.(=$K0J"(="K"40(,.+D($C(:J4D(4"L$%(IF"<(4"L$%(P0]"40(VD&(IB$(,0!8O'(c4i..

S"-K%& 3*(C*F, G(?);",+H?;.+, HC#+, I. J@,#)4(:%g'(:9'4":

H_!WO' :(/"K0&'(/J$&'(P0(V#'$%1&(7*[0(H_!WO'(T$%J0(=$D"(=C(IF".

X!@Z':

 -(,0!8>(,L4j(VD.(=$E"1%(4"L$%$(?,0!2&'( !j'4E&!.(=$E"1%(=*!.D(4"L$%.

 -$0.(/*!K(,9!J(4"L$%&!.(=0(VD&(\W'$$(T$"K(P8G"K.

 -(:&m(c'4#(,+"D!0(4"L$%.

,"<!R4O'( !0[2&':.(GD40&!.(="10!2&'(_!./Z!.(,0*!8(<$F$(=0(<.BG"K(V;<0&'.

,"+E&'(V!09Z':(V;<0&'(<+9(7[9C($C(,"+m48(,"m($C(V[N($C(T4!020(4#+2D(V;<01&(HG"00(,0[9(7'<;%J'.

&!.(,8[2&'G"KF4!;&'::(`!FG&'$( !K%E&'(=0(,"L!D( !K/J0(<$F$(=0(<.B.

S"-K%& 3*(C*F, G(?);",++,# >?/#/;4K?;3@0A+,(:%g'(:9'4":

X!@Z':

 --0(4"L$%(H!9'40?<<21&(,"L!D$(,1#E+0$(,K"40(<9!(4!5%+B'(<9!-0.(T<"p&(<+!J0$(V#'$L(4"L$%.

 -(4"L$%(IF"G"KF$G&'(c4i&'(V;'<(]"40(VD.(q!;(H4'4F&'(4*!%J&'(V[;(=0(4.!+2&'$(,".

 -(,0!8O'(c4i.(4"4J(VD(4'$F.(<2-0(4"L$%(H!9'40.

,"<!R4O'( !0[2&' :(h$W$&!.(7J%%(='$(,"<!R4O'( !%L[&'$( !0[2&'(4L$%%(=C(IF".

S"-K%&JL=, M/*(C.+ >N(;+,(:%g'(:9'4":

X!@Z':

 -VD(4'$F.(V8Z'(:19(<2-0(4"L$%(H!9'40(,0!8O'(c4i.(4"4J.

 -.(<<21&(,"L!D$(,1#E+0$(,K"40(<9!-0(4"L$%(H!9'40G"K(:W40&'(,K'4%J'$(4!5%+B'( '.

 -( !9$0F0$(=!D4C(H4$#(:L(<9!-0&'(4"L$%(H!9'40.

:-LZ'(/-J0&'(:L(P"G$%&'$(V"DR%&':

 -(4"L$%G"K(]"40&'(,1*!2.(q!;.

 -4E&'(c4i&'(=0(<<9(4.DC(4"L$%(H!9'40(,K+FZ'$ ,"<.
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S"-K%& 3*(C*F, G(?);",+4>?@#@0(:%g'(:9'4":

X!@Z':

 -(:W401&(_'<+&'(<+9(7JB'(=0(B<.(,"<$D(7!84C(7'<;%J'(H!9'40.

 -(,1#E+0(<9!-0&'(4"L$%(H!9'40.

 -(4"L$%(IF"G"K(H4'4F&'(4*!%J&'(V[;(=0(4.!+2&'$(,"F$G&'(c4i&'(V;'<(]"40(VD.(q!;.

R%&':-LZ'(/-J0&'(:L(P"G$%&'$(V"D :(,K+FZ'$(,"<4E&'(c4i&'(=0(<<9(4.DC(4"L$%(H!9'40.

S"-K%&>?5(.)N", >*(2.+,(:%g'(:9'4":

 -"4"%L!D&'(<$F$!(!W"C( !8'<#&'(="$D%(:19(<9!J"$(:+.0&'(:102%J0(,+!D0(4Y5"(:+.0&!.(72/0&'$.

$Y+&'(<'$0 :-!0F&'(4#!+2&'(4"L$%(H!9'40(/*'$K&'$( !"W4Z!.(<!FJ&!D(,"&.

-(:+.0&'(P0(="10!2%0&'(T$%J0&(,0*[0(I"/R%(<'$0(7'<;%J'(H!9'40.

,"+E&'(V!09Z'$( !K$1&' :(,"+E&'(V!09Z'$( !K$1&'(V!02%J'.

 !%!.+&'(7'<;%J' :&!.(k4G&'(]'$KC$( !%!.+&'(4!R%+'G"K.

 (V@0Z'(7'<;%JB'(=0(=D0%+(:D&1&G"K(<+%J"(=A.(XK.&'(:#$"L(7'4$Z'(`[9(GD'40.(,"1;'<&'( '
(,"&!%&'( '4!.%9B'(:&>(:1;'<&'(7"0#%&':

b -1&( :1;'<&'( 7"0#%&'( ,J'4<( :+.%( =C( IF"G"K'<&'(  '( 7'4$Z'( `[9( GD'40.( ,"1;(:19
E"5$&'(3%'4"@A%$(:1;'<&'(7"0#%&'(712.(,-"8<(,L420(,E1%;0&'(,"JE+&'$(,".

d -(V;'<( ,E1%;0&'( ,"+!J+O'(]"40&'( !F!"%K!.( ,10!D( ,"'4<( :19( 70#0&'( =$D"( =C(IF"

&'G"K(P"4J&'(_!ER&'(q4L(H<!"G(:L(7N!J"(:D&(30"0#%(7%"(T6&'.>(T4!020&'(3"F$%$(:&
(:W401&()&!20&'(I"./&'(=9(a!+AR(V-"(B(T6&'(M4$<(,"0NC.

 (IF"%&'(=0(H<!E%JB'(:L(,"0&!2&'(I4!F(:L(!YK!F+$(!Y%_!ED( %.@C(X"K(:1;'<&'(7"0#%&'(V!F0
(,-.!J&'(,"1"1K%&'(,J'4<&'(:19(a'_!+.(Q&6$(,"+!J+O'(]"40&'( !F!"%K'(:19(<4%&(V!F0&'('6N.

 &'( 7"0#%(<+9( !Y+0( H<!E%JB'$(V!F0&'( '6Y.( ,#!;&'(X!K.Z'( 79<$( ,"!94(IF"G"K(,#!;&'( '
"0F(V;'<(:W40&!.( !"ER%J0&'$(,"F[2&'(GD'40&'(k'$+C(P.

 (,"4$<&'( ,"!94&'$(,+!"#&!.( 7!0%NB'(IF"(4"$/%&'$(=0W"(=C( 3+AR(=0(Q&6$(:+!.0&'( M6N(V@0&
(,0<!-&'(V!"Fp&(:+!.0&'(Q1%(V!-%+'$(_!-.$(,0'<%J'.

 (4@U%(:%&'$(r4;Z'(,E1%;0&'( '4@U0&'(P"0F.( !J'4<&'(V#'$%(H4$4W.(XK.&'(:#$"(!0D(^19
(]"40&'(V2F%(:%&'(,.2#&'(]'40Z'(=0(!N4"j$(7'4$Z'(:W40(,#!;(,"JE+&'(]"40&'(,K'4

(7Y+0( $0&'(I4-.(7N4$2R&(,F"%+(,.2#&'(,"JE+&'(V0'$2&'(=0(!N4"j$(I!*%DB!.(42R".(Q&6$
(4#0(:L(P"4J&'(_!ER&'(q4L(H<!"G(:L(7N!J+(:D&.

!(?*(O :9(&&&&&&&&&?@#)+,
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Abstract

Through evolution and experience gained over the centuries it was possible to reach to the 

importance of characterizing design with the human dimension which provides integrated 

health care to patients and to provide psychological comfort and sense of security and comfort 

which is the first step in treatment and to characterize the interior design with flexibility for 

all functional changes according to the latest modern technologies.

 Therefore, the research focuses on the design requirements of the interior spaces that stem 

from the needs of the patient's humanity and psychological also the natural requirements 

for these spaces, and highlights on other which complement and enhancement that would 

develop and improve the performance of those spaces and attention Aesthetics that respond 

to human needs and psychological for the user. 

The interest in all of these factors in the interior spaces design into the architectural mind is 

the elements and the main requirements for the spaces design to be able to develop 
optimization for the new design attitudes to create comfortable healthy environment to verify 

users of the patients, visitors, or even doctors, nurses and building staff comfortable, where 
there are many human needs within each space in the building interior spaces. 

From this point there was to study the importance of the humanitarian needs of the 

oncology patient and taken into consideration when designing the interior spaces of buildings 
at the oncology Centers and greatly help to speed healing the sick and removing fear of death.

The research aims mainly to improve the performance of the interior spaces in oncology

centers in line with human needs and psychological to the user without affecting the

functionality of it.

Research divided in this issue on two main parts (theoretical part - applicable part), where the 

theoretical part of the will  be in Chapter one and two, and applicable part chapter three, then 

ending the research with reviewing results and recommendations.

First: Theoretical study

Part one: General characteristics and features of the oncology centers and 

needs of the patients.

Which is divided into two chapters: 
Chapter one: analytical study of the main elements to the Oncology Centers.

 It is specialized in  the  review  of the concept of Oncology center and the services that it 

provides, its objectives, elements of the Oncology center, and its components; it specializes 

in detailed study of the area of residence, public spaces, and routes of movement, and the two 
are under study research.

Chapter two: Psychological factors and the humanitarian needs of Oncology patients.
It reviews the design goals and its relationship to human needs, the factors, and mental 

disorders associated with Oncology patients, and levels and sequence of humanitarian needs. 
He also identified the important humanitarian needs of patients, and also interested in

studying the needs of the child patient and  their  impact  on designing spaces for children in
Oncology centers.
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Part two: Principles and parameters of interior design for 

the Oncology centers
Which divided in three chapters: 

Chapter three: interior design and engineering properties of the vacuum.

Reviews the concept, basics, and elements of interior design, also the engineering properties 

of the vacuum, composition and distribution in the horizontal projection, scale and profile of 

the patient, and the importance  of diversity in the different treatments. 

Chapter  four:  Requirements  for  the  natural  environment  of  the  vacuum  and  its  

relationship to achievement of the humanitarian needs. 

which studying the requirements of the natural environment of the space where contains the 

importance of the relationship of internal spaces with outer space, the air quality inside the 

center, lighting inside the center , sounding, and plants.

Chapter five: architectural requirements of the vacuum and its relationship to the 

achievement of humanitarian needs.

it is studied architectural requirements of the space where it contains colors and its effect on 
the perception gap, also contains the specifications of the floors finishing, ministries, walls, 

ceilings and partitions, also contains the elements of complementary and affecting the interior 
design and they are benchmarks artistic paintings, and furniture.

Second: Applicable study

Part three: Applicable study
Chapter Six: Analytical study of global and local experiences.
Contains the analytical study of international experiences (MD Anderson Cancer America -

 Institute Huntsman Cancer in America) and the local experience (National Institute of 
Oncology in Egypt) in accordance with the principles of the analytical study derived from the 

theoretical study, with a comparison between them to illustrate the study objectives results.

Chapter Seven: the field study.

This chapter contains the Field Study for Mansoura oncology center as a sample for the 

study of oncology centers in Egypt and to study the extent to which the humanitarian needs 

of patients in the center, and to study the compatibility of interior design spaces of the center 

with the bases of the analytical study.

Results and recommendations
This  part  extracts  the  results  through  a  process  of  monitoring,  analysis,  comparison  and  the  

possibility of achieving the humanitarian needs of the user of the buildings in oncology 

centers in Egypt and then prepare for the recommendations which recommended taking in the 

current projects and future and open the way to conduct research and studies complement the 

findings of this master from the results of monitoring the implemented goals. 
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