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APPLICATION FOR PREAPPROVAL 

SPECIAL SEISMIC CERTIFICATION OF EQUIPMENT AND COMPONENTS 
 

For Office Use Only      
APPLICATION NO. Check whether application is: NEW  RENEWAL X 

      
OSP – 0079 -10      

      
 
1.0 

Temtrol George Halko 
Manufacturer  Manufacturer’s Technical Representative 

106 N. Industrial Blvd, PO Box 409, Okarche OK 73762 
Mailing Address 

405-263-7286  ghalko@temtrol,com 
Telephone  E-mail Address 

 
2.0 

ITF Series Air Handling Units  Custom Air Handling Units 
Product Name  Product Type 

Product size limits are shown in the attachments. Casing construction consists of 16 ga. galv. steel panels fastened to a 
unitized interior steel frame from outside with mechanical fasteners. Fans within the AHU shall be internally isolated and AHU 
shall be rigid mounted to the floor without external isolators. 

Product model No (List all unique product identification numbers and/or serial numbers) 
General Description: These units are custom sized air handling units using standard Temtrol mechanical frame 
construction methods. Internal components include plenum fans, housed fans, Fanwall Technology®, condenser fans, coils, 
dampers, filters, louvers, sound attenuators, air blenders, air to air exchangers, humidifier grids, motor disconnect, electrical 
starter panel, electrical control panel, VFD’s, motor OL panel, compressors, UV lights, indirect gas heaters, internal fan 
isolation bases and Fanwall back draft dampers. All changes incorporated into the test units and those required to address 
anomalies observed during tests shall be incorporated into the certified unit. 

 
3.0 

The VMC Group John P. Giuliano, PE 
Applicant Company Name  Contact Person 

113 Main St, Bloomingdale NJ, 07403 
Mailing Address 

973-838-1780  john.giuliano@thevmcgroup.com 

Telephone  E-mail Address 

I hereby agree to reimburse the Office of Statewide Health Planning and Development for the actual 
costs incurred by the department for review. 

 8/24/12 

Signature of Applicant  Date 

President  The VMC Group 
Title  Company Name 

  

mailto:customer@customer.com
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4.0 

Registered Design Professional Preparing the Report 
The VMC Group 

Company Name 
Mr. Kai Yin Ho  SE4941 

Contact Name  California License Number 
113 Main Street, Bloomingdale NJ, 07403 

Mailing Address 
973-838-1780  silas.ho@thevmcgroup.com 

Telephone  E-mail Address 

 
5.0 

California Licensed Structural Engineer Review and Acceptance of the Report 
The VMC Group 

Company Name 
Mr. Kai Yin Ho  SE4941 

Contact Name  California License Number 

113 Main Street, Bloomingdale NJ, 07403 
Mailing Address 

973-838-1780  silas.ho@thevmcgroup.com 
Telephone  E-mail Address 

 
6.0 

Anchorage Pre-Approval 
 

 Anchorage is pre-approved under OPA-        

(Separate application for anchorage pre-approval is required) 
 

 Anchorage is not Pre-approved 

 

 
70. 

Certification Method 
 Testing in accordance with:   ICC-ES AC-156   Other (Please Specify): 

 

 Analysis 

 Experience data 

 Combination of Testing, Analysis, and/or Experience Data (Please Specify): 

 

 
8.0 

Testing Laboratory (if applicable) 
PEER, UC Berkeley Wesley Neighbour 

Company Name  Contact Name 

1302 South 46th St., Richmond Ca 94804 
Mailing Address 

510-665-3409 wdn@berkeley.edu 
Telephone E-mail: 
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8.1 

Testing Laboratory (if applicable) 
Trentec Timothy Geers 

Company Name  Contact Name 

4600 East Tech Dr, Cincinnati, OH 45245 
Mailing Address 

513-528-7900 tgeers@curtisswright.com 
Telephone E-mail: 

 
8.2 

Testing Laboratory (if applicable) 
Clark Dynamics JR Antenucci 

Company Name  Contact Name 

1801 Rt 51, Jefferson Hills, PA 15025 
Mailing Address 

412-387-1001 jrantenucci@clarkdynamics.com 
Telephone E-mail: 

  



  

Office of Statewide Health Planning and Development 
 

  
OSH FDD 759 State of California – Health and Human Services Agency 
Page 4 of 3 Edmund G. Brown Jr., Governor 

 

 

 
9.0 

Approval Parameters 
 
Design in accordance with ASCE 7-05 Chapter 13:  Yes  No 
 

Design Basis of Equipment or Components (Fp/Wp) = 4.35   

SDS (Spectral response acceleration at short period) =1.93 g  
ap (In-structure equipment or component amplification factor) =2.5 

Rp (Equipment or component response modification factor) =2.0 

Ip (Importance factor) = 1.5 

z/h (Height factor ratio)= 1.0 

Equipment or Component fundamental period(s) = See Attached Matrix 

Building period limits (if any) =N/A 

Overall dimensions and weight (or range thereof) = See Attached Matrix 

 
Equipment or Components @ grade designed in accordance with ASCE 7-05 Chapter 15:  Yes  No 
 
Design Basis of Equipment or Components (V/W) =       

SDS (Spectral response acceleration at short period) =      

S1 (Spectral response acceleration at 1 second period) =      

R (Response modification coefficient)=1.0 

Ω0 (System overstrength factor) =1.0 

Cd (Deflection amplification factor) =1.0 

Ip (Importance factor) =1.5 

Height to Center of Gravity above base =       

Equipment or Component fundamental period(s) =     Sec 

Overall dimensions and weight (or range thereof) =      

Tank(s) designed in accordance with ASME BPVC, 2007:  Yes  No 
 

10.0 List of attachments supporting the special seismic certification of equipment or components:  
 Test Report    Drawings    Manufacturer’s Catalog 

   Calculations   Others (Please Specify): 
 

 

11.0 
 

OSHPD Approval (For Office Use Only) 

                              8/31/12 December 31, 2016 
Signature & Date  Approval Expiration Date 

M. R. Karim, SHFR  SDS (g) =   1.93          z/h =   1.0 
Name & Title  Special Seismic Certification Valid Up to 

Condition of Approval (if any): 
 

 



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!!" #$ % &'( )*+,-.' /.(01* % 234 5 $627 5 $89:
!"#$%&' !(%)'*+,'$(% -+.."*/0

!"#$%#&%' ()*+#$,*#- .&#/)0 1#-2#$,3)% 4#$)-5' 1#-26 7 !! 8,$)&5' 9: ;#5) <-==&
!"## $%&'("# -+.."*/0

>+&)) ?#--5 =$ @$," AB$% !)*",=$C
!(.1(%&%' -+.."*/0

D")/

E,/)$5,=$5 8=?)5" F#"@&#-
.&)G@)$*H

8)$I"+
;-'<

J,%"+
A,$C

K),I+"
A,$C

J),I+"
AD;C

.LM
AK3C

!L!
AK3C

N
AK3C

O#;,$)" PQ RSP RTU 9'STT RS6V SU69 SW6V
!=@$% X"")$@#"=& RRS UQ YW VTT RS6Y FZX FZX
(=2#;-) M-#%) E#/[)&ZX*"@#"=& RSS RQ UQ R9V FZX FZX FZX
>)/"&=- (="=& \2)&-=#% 4#$)- SW RT SW S9 FZX FZX FZX
.#$?#-- X&&#H L U]U ?ZRQ: V +[ <#$5 UU PS RSU U9PV RS6S SS SV
^#5_#?# N.E L B9M A8#&I)C WY ST V9 U9V RV69 RV6P FZX

``> aR



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!!" #6 % &'( )*+,-.' /.(01* % 234 5 $627 5 $89:
)"*+,%- )',.-/01-+', 20&&"/34

!"#$%#&%' ()*+#$,*#- .&#/)0 1#-2#$,3)% 4#$)-5' 1#-26 7 !! 8,$)&5' 9: ;#5) <-==&
!"## $%&'("# 20&&"/34

>+&)) ?#--5 =$ @$," AB$% !)*",=$C
)'&5',%,- 20&&"/34

D")/

E,/)$5,=$5 8=?)5" F#"@&#-
.&)G@)$*H

8)$I"+
A,$C

J,%"+
A,$C

K),I+"
A,$C

J),I+"
AD;C

.LM
AK3C

!L!
AK3C

N
AK3C

O#;,$)" PQ RSP RTU Q'SWS UU69 P6R FZX
.,-")& b#*_ L PQ]RSW A.-#" <,-")&5C RSW RS PQ 9U9 R96W FZX FZX
N.E L B9F L 8#&I) A^#5_#?#C UU RY VR RWS RQ6S ST6U FZX
>)/"&=- !"#&")& 4#$)- L VT K4 ST RT UY WS FZX FZX FZX
cLM=] Q Q U V FZX FZX FZX
K=@5)% .#$ L X.TRLWP: VT +[ YW PQ YT SYRV U6W U6Y FZX

``> aS



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!!" #= % &'( )*+,-.' /.(01* % 234 5 $627 5 $89:
)"*+,%- )',.-/01-+', 20&&"/34

!"#$%#&%' J)-%)% .&#/) A>)5" $=" @5)% <=& 2)&,<,*#",=$ =< @$," *=$5"&@*",=$C
!"## $%&'("# 20&&"/34

>+&)) ?#--5 =$ @$," AB$% !)*",=$C
)'&5',%,- 20&&"/34

D")/

E,/)$5,=$5 8=?)5" F#"@&#-
.&)G@)$*H

8)$I"+
A,$C

J,%"+
A,$C

K),I+"
A,$C

J),I+
"
AD;C

.LM
AK3C

!L!
AK3C

N
AK3C

O#;,$)" PY RUR PY Q'SVU RR6W Y6T UU6S
K)#" >&#$5<)& O=,- L J,"+ /,%%-)
5@[[=&"5 L WV]RST RST RS WV RYQT FZX FZX FZX

(=2#;-) M-#%) E#/[)&ZX*"@#"=&
RSQ]WY RSQ WY Y SYT FZX FZX FZX

4-)$@/ .#$ L 4.TSLWW: VT +[ VW RRT 9S RPTT U6R W6Q FZX
.,-")& b#*_ L YW]RTY RTY Q YW SRT RR6W FZX FZX
N.E L B9M L ()%,@/ A^#5_#?#C SS RW P 9V RU6U R96R FZX
O=$"&=- 4#$)- WY WR RQ RQT FZX FZX FZX

``> aU



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!!" #> % ?)@A11? !'-, % 234 5 237 5 23:
)"*+,%- )',.-/01-+', 20&&"/34

!"#$%#&%' ()*+#$,*#- .&#/)0 1#-2#$,3)% 4#$)-5' 1#-26 7 !! 8,$)&5' 9: ;#5) <-==&
!"## $%&'("# 20&&"/34

F= ?#--5 &)/=2)% AB$",&) @$," 5+#_)$C
)'&5',%,- 20&&"/34

D")/

E,/)$5,=$5 8=?)5" F#"@&#-
.&)G@)$*H

8)$I"+
A,$C

J,%"+
A,$C

K),I+"
A,$C

J),I+
"
AD;C

.LM
AK3C

!L!
AK3C

N
AK3C

O#;,$)" PQ PQ PQ U'P9V RS6T R96Y FZX
(=2#;-) M-#%) E#/[)&ZX*"@#"=& RY RY 9 SV FZX FZX FZX
K=@5)% .#$ L X.LRT: R +[ UT UT SY R9V U6Q Q6Y U6P
4-)$@/ .#$ L 4.LRS: V +[ SY SY UR SSV S6Y U6P W6P
N.E L NRTTT L 8#&I) A^#5_#?#C Q Q RU R9 FZX FZX FZX
!*&=-- O=/[&)55=& L !/#-- AO=[)-#$%C RY RY US YW FZX FZX FZX
1#5 K)#")& AK)#"*=C WS QQ WS SU9 FZX FZX FZX
O#;,$)" E==& RW6S RV6P FZX

``> aW



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!!" #9 % ?/*(-0@? !'-, % 234 5 $>>7 5 $>>:
)"*+,%- )',.-/01-+', 20&&"/34

!"#$%#&%' ()*+#$,*#- .&#/)0 1#-2#$,3)% 4#$)-5' 1#-26 7 !! 8,$)&5' 9: ;#5) <-==&
!"## $%&'("# 20&&"/34 6)0&0#"-+(%7

ARC F= J#--5 &)/=2)%0 ASC \$) ;#*_ [#$)- &)/=2)% dE=@;-)L?,%) @$,"e0 AUC B$% 4#$)- &)/=2)%
dEJ `$," L B$% 5)*",=$e
)'&5',%,- 20&&"/34

D")/

E,/)$5,=$5 8=?)5" F#"@&#-
.&)G@)$*H

8)$I"+
A,$C

J,%"+
A,$C

K),I+"
A,$C

J),I+"
AD;C

.LM
AK3C

!L!
AK3C

N
AK3C

O#;,$)" PQ RWW RWW V'YPT W6R P6T SV6T
K@/,%,<,)&5 Y SW SW UY FZX FZX FZX
KB4X .,-")& .&#/) SQ RT SQ SV FZX FZX FZX
.,])% M-#%) 8=@2)&5 AK=&36C SW SW Y RV FZX FZX FZX
4-)$@/ .#$ L 4.LRT: R +[ ST RW RV RU9 FZX FZX FZX
.#$?#-- .#$ L RS: R +[ A@$," Z &)"&=<,"C SQ SS SQ R9V W6U P6R FZX
O=$%)$5)& .#$ L 8#&I) UQ UQ RY RWV FZX FZX FZX
N.E XOKVVT AXMMC RV SR UY RUV FZX FZX FZX
O=$"&=- 4#$)- SW Q SS QT S6Y FZX S969
K)#" >&#$5<)& O=,- L !/#-- L F=
D$")&/)%,#") !@[[=&" SW Y RY U9 FZX FZX FZX

``> aV



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!!" #3 % ?4ABC*? !'-, % $>>4 5 $>>7 5 $>>:
)"*+,%- )',.-/01-+', 20&&"/34

!"#$%#&%' ()*+#$,*#- .&#/)0 1#-2#$,3)% 4#$)-5' 1#-26 7 !! 8,$)&5' 9: ;#5) <-==&
!"## $%&'("# 20&&"/34 6)0&0#"-+(%7

ARC F= J#--5 &)/=2)%0 ASC >?= )$% [#$)-5 &)/=2)% d(,%%-) 5)*",=$e0 AUC M#*_ [#$)- &)/=2)%
dEJ `$," L (,% 5)*",=$e
)'&5',%,- 20&&"/34

D")/

E,/)$5,=$5 8=?)5" F#"@&#-
.&)G@)$*H

8)$I"+
A,$C

J,%"+
A,$C

K),I+"
A,$C

J),I+"
AD;C

.LM
AK3C

!L!
AK3C

N
AK3C

O#;,$)" RWW RWW RWW 9'WUV V6T Q69 RQ6Q
.#$ J#-- .#$ L SS: RS +[ A@$," Z
&)"&=<,"C UT WT WT WRT FZX FZX FZX

4-)$@/ .#$ L 4.LSS: RT +[ UR SQ SQ URT FZX FZX FZX
X,& "= X,& B]*+#$I)& AD$$)&IH")*+C SW SW SW R99 FZX FZX FZX
O=$%)$5)& .#$ L SW: UT UT RS RUT FZX FZX FZX
.,])% M-#%) M-)$%)&5 AM-)$%)&
4&=%@*"5C SW Q SW 9V FZX FZX FZX

.,])% M-#%) 8=@2)&5 AN)&"6C SW Y SW 9T FZX FZX FZX

.,-")& b#*_ SW S SW U FZX FZX FZX
N.E L XO!UST AXMMC RS P VW U9 P6T W6R RV6T
!*&=-- O=/[&)55=& AO=[)-#$%C SQ US UQ YW FZX FZX FZX
O=$"&=- 4#$)- SW Q SS WT FZX W6R S96W
O#;,$)" E==& P6R W6U FZX

``> aQ



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!"#$%&
'(#)

*(+%&
'(#)

,"($&%
'(#)

*"($&%
'-.)

!"# !$% !!& &'%!& ()*+,-. /0-1),234,5 6(7
# 8& !8 &" ()*+,-. /0-1),234,5 9 :4)*)2; <3*=), 9 >?+@3+-,
" !8A &# !%A B@;C42 9 D-2)EF).. :<G%A :),4); 9 >?+@3+-,
" 8& !8 &" B@;C42 9 2-2) H<G%A :),4); 9 >?+@3+-,
!8 8& !8 88 B@;C42 >4, I)3;@,42J :+3+4-2
$ !8 8& &A B@;C42 >4, I)3;@,42J K-@1),
$ &# L% $$A B@;C42 :+3+4-23E K-@1),
!$M& !8"M" "NM! !%$A 622),JE ()?O I4J,3+42J B)P,4J),32+ H-4.
!% !A$ !A$ !!88 622),JE ()?O L%Q <43
"M" 8& 8" "$ D)3+?,3P+ $ ,-F' %P=4
N L% $% !$8 D)3+?,3P+ 8 ,-F' %P=4
%M" !" !NMN" 8" I3,C). R24+ D)3+),
%M" 8N $L LA <,4G:+)3* R.+,3:-,S
LM# 88 8# #A T-,+)? R.+,3:-,S
8$ !# 8$ $! <3E+-2 8AQ <4,)?+ <,41)
!A !% &8 !8A ()*+,-. /0-1),234,5 H-*=-2)2+ .4;+ +- P-..-F
& & !" !A U3,3J-2 >4, I)3,@,42J :+3+4-2
& & $&M" !# U3,3J-2 >4, I)3,@,42J :+3+4-2
& & !" !A >4, I-24+-, H-,=M >4, I)3,@,42J :+3+4-2
& & $&M" !# >4, I-24+-, H-,=M >4, I)3,@,42J :+3+4-2

K-F);+ T3+@,3. 7,)V@)2?E W X Y Z [)2-+); ?-*=-2)2+ F3; =,);;@,4\)[ F4+O 24+,-J)2 ?O3,J)
-P H3S42)+ /D\5 %M% "M& #M! [@,42J +);+M R24+ =3;;)[ =,) 32[ =-;+ ;O3C) P@2?+4-32.4+E +);+;M

])2+4.3+4-2 732
H-2+,-. U32).

>4,P.-F :+3+4-2G:*3..

H3S42)+ ^3.. H-2;+@?+4-2

_@+),

U32). ^4[+O I3` ^4[+O 8&Q

!# J3 >.@*42@*
74S),J.3;; 9 7-3*

H-2+,-. <3*=), F9 >?+@3+-,

//0 12 3(4 ,5#+-"4 /#(% 6 789! : 7;<* : 77=,

H-2+,-. <3*=), F9>?+@3+-,
:*-C) <3*=), F9 >?+@3+-,

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

>%"?
@(?"#A(B#A

C5#DE5F%D4"4 @"AF4(G%(B#

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

>4,P.-F :+3+4-2G:*3..

:*3.. D)3+?,3P+ B)P,4J),32+ H-4.
K3,J) D)3+?,3P+ B)P,4J),32+ H-4.

622),

B@;C42 a>I:

a.)?+,4? D)3+),
D@*4[4P4),

>4,P.-F :+3+4-2GK3,J),

B@;C42 aIa K-@1),
B)P,4J),32+ D)3+=4=)

62;@.3+4-2

B@;C42 >IK K-@1),

!& J3 >.@*42@*

:+32[3,[' :: I)?O324?3. 7,3*)b >.@*42@* U32).' >.@*42@* K42),;' NQ S3;) P.--,
2*33 4&#"5*3 ()##*+,-

/!5 _2) F3.. ,)*-1)[ 32[ ?-22)?+)[ +- RR( c#b /85 (F- F3..; /42.)+ d -@+.)+5 ,)*-1)[ 32[ ;+32[ 3.-2)b /$5 (O,)) F3..; ,)*-1)[
32[ ;+32[ 3.-2)

K3,J) D)3+^O)).

>4,P.-F :+3+4-2GK3,J),

D@*4[4P4),

H3S42)+

``> 9



!"#$%& '() *+,-.(,/ 0,($#
12#$2- !%&3%,2,$# 4"&&+)5

!"#$%&
'(#)

*(+%&
'(#)

,"($&%
'(#)

*"($&%
'-.)

!"# !$% !!& !A'"AA 0-1),234,9I3**-+O 6(79^7
!ANMN" &LM" !#M8" LAA 0-1),234,9Y4)O. $%Q <43' $ DU I-+-,
&!M$L 8!MN% 8LM&% $"A a*),;-2 a*),;-2 H-*=,);;-,;
!8#M8" &"M#N" 8A #AA 0-1),234, 742.);; (@S) e@2[.)
8#MN" !&M" !8 ""A 6(( e d 0 $O= U@*=
!! LM" 8AM%8" !AA :^aU 9 7.3+ U.3+) U.3+) D)3+ a`?O32J),
!" "# "# "AA 622),JE ()?O &#Q <43
$" N NM!8" $A B)P,4J),3+4-2 B);)3,?O K4V@4[ B)?)41),

!$M#N" !8M$!8" "MA%8" 8A U3?C.);; <-@S.) ^-@2[ D).4` $ (-2;
!# !NM" NM$N" %" U3?C.);; <-@S.) ^-@2[ D).4̀ NG!98 (-2;
LNMN" $L %MN" %A 0-1),234, U]H U4=)

K-F);+ T3+@,3. 7,)V@)2?E W X Y Z [)2-+); ?-*=-2)2+ F3; =,);;@,4\)[ F4+O 24+,-J)2 ?O3,J)
-P H3S42)+ /D\5 %M& %MN #M8 [@,42J +);+M R24+ =3;;)[ =,) 32[ =-;+ ;O3C) P@2?+4-32.4+E +);+;M

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

>%"?

//0 19 HI5GB45%B4 JB#+"#A"4 CB+D-" 6 789! : 7;K* : 7L9,
!*./%&' !"%0'+)1'/""% ()##*+,-

:+32[3,[' I)?O324?3. 7,3*)b :+)). U32).' 03.1M d :: K42),;' NQ S3;) P.--,
2*33 4&#"5*3 ()##*+,-

/!5 T- F3..; ,)*-1)[ 32[ ?-22)?+)[ +- RR( cNb /85 T- F3..; ,)*-1)[ 32[ ;+32[ 3.-2)

@(?"#A(B#A
C5#DE5F%D4"4

H-*=,);;-,;
:*3.. a13= H-2[)2;), H-4. Z

H-2[)2;), U@*= Z
U.3+) D)3+ a`?O32J), Z

@"AF4(G%(B#

H3S42)+
H-2[)2;), 732;

.,;)&I-#55 Z .=#/

:=,3E (,))

:*3.. D)3+^O)).
B)?)41), Z

:*3.. H_>W D)3+ a`?O32J), Z
K3,J) H_>W D)3+ a`?O32J), Z

O#;,$)" J#-- O=$5"@*",=$

4#$)- J,%"+ (#] SW:

\@")& RQI# !"))- AO#;,$)"C Z STI# !"))- AO#;,$)"C
D$$)& STI# 1#-2 AO#;,$)"C Z STI# UTW !! AO=$%)$5)&C

D$5@-#",=$

``> Y



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

620 !)./)0"0$ 12-3" 7
!" # $ % & #'( #) () $) *) %) +) &% #))

,-./01 *$ *$ %% #)2 #&( $(* %(% +*) ++( #)$+ #)*& #$)(
3.4- #)

,-./01 5(

3.4- #(
,-./01 #(+

3.4- #$
,-./01 #*$

3.4- #%
,-./01 #&)

3.4- #+
,-./01 ((&

3.4- #2
,-./01 $)%

3.4- ()
,-./01 $&)

3.4- ((
,-./01 *#)

3.4- (*
,-./01 %((

3.4- (&
,-./01 +#)

3.4- $)
,-./01 &$(

3.4- $$
,-./01 25&

3.4- $+
,-./01 #)2)

3.4- *)
,-./01 #$$)

3.4- **
,-./01 #+#)

3.4- *5
,-./01 ($%+

3.4- %*
,-./01 (5$)

!"#$%&'( )*+,-".$ !"+'/".$ 0',(1,# !(-$.+,-" 2.('
67178 9 :;<=78 9 >?;< @7<1;/- ()2'($)@ A *+)@ BCCD( A CCD*E
,0--< F7GH18?I1.7G 9 H1--<
!7?H.G/ F7GH18?I1.7G 9 H1--<

3."%4.#+%/'/

D-
J
187
<9
K
7L
-8
G;
.8

M M

M M M MM MM M M M

MM

MM

M MM M

M MM

M (M M M

M M M M M M MMM

M

M

M M MM M M MM M M M

M M

M M

M M MM

MMM M M M

M M M M M

M

M

M M M

M M MM M M M M

M M M

M

M M M

M M

M

M

M

M MM M

M

M

M

M M M M M

M M

M

M M MM M MM

M

M

M

M

M

M MM

MM

MM

M

M M

M

M M

M M M

M MM M M

M

M

M

M M M

M

M

M

M M

M

M

M

MM M

M M

M

M

M M M

MM M

M M

M M M M

M M M

M

M M MM M

MM

D-H1
CG.1

M M M M M M *M

M M

8)*4"'
620

MM M M M M M

M

M M



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

620 !)./)0"0$ 12-3" 9
!" # $ % & #'( #) () $) *) %) +) &% #))

,-./01 *$ *$ %% #)2 #&( $(* %(% +*) ++( #)$+ #)*& #$)(
3.4- #)

,-./01 &(

3.4- #(
,-./01 2&

3.4- #$
,-./01 25

3.4- #%
,-./01 #)*

3.4- #+
,-./01 #)&

3.4- #2
,-./01 #*%

3.4- ()
,-./01 #&$

3.4- ((
,-./01 #5%

3.4- (*
,-./01 (#2

3.4- (&
,-./01 (5%

3.4- $)
,-./01 $&$

3.4- $$
,-./01 *)%

3.4- $+
,-./01 *2(

3.4- *)
,-./01 &&$

3.4- **
,-./01 5+)

3.4- *5
,-./01 #)%5

3.4- %*
,-./01 #(5$

67178 9 :;<=78 9 ()2@N ($)@N *+)@
,0--< F7GH18?I1.7G 9 O<?J.G?J 78 H1--<
!7?H.G/ F7GH18?I1.7G 9 O<?J.G?J 78 H1--<

620 !)./)0"0$ 12-3" :

3."%4.#+%/'/

D-
J
187
<9
K
7L
-8
G;
.8

M

M $

M M

M

M

M M

M M

M

M

M M

MM M M

M

M M M M

M

M

MM

M

M M M M

M

(3"0*.
620

D-H1
CG.1

M M M M M M

M

M

M M MM MM M M M

M MM M

M

M

M M

M

M

M MM

M

M M M MM

M

M

M MM

M

M

M M M M

M M M

M M M

M

M MM

M M MM M M M M M

M M

M

M

MM M

M

M

M M M M

M

MM M

M M

M

M

M

M M M M M M M M

M

M

M M M

M M M

M

M

M

M

M

M

MM

M MM M M M

M M

M

M

M

M

M M %

M # A *

M M

M

M

MM M

M M

M M M M

M M

M M M M

M

M

M

M

M M M

M M M

M M M

M

M

M M +M

M M

M

M

M

M

M

620 !)./)0"0$ 12-3" :
!" # #P% ( (P% $ $P% * *P% % %P% + +P% & &P% 2 2P% 5 5P% #) #)P% ## ##P% #(

,-./01 *% %*
3.4- #)

,-./01 #&)

3.4- #(
,-./01 ((%

3.4- #*
,-./01 (*)

3.4- #+
,-./01 (2%

3.4- #2
,-./01 $#)

3.4- ()
,-./01 $5)

3.4- ((
,-./01 *#)

Q;GR;<< 9 3J;<<N 6-=.?JN OG= S;8/- Q,D F?T-H D-H1-= ,.10 Q:>
Q;GR;<< :;IU=8;V1 BQ:>E WGI<?=-= BD-H1 CG.1H % A +E
Q;GR;<< X-187V.1 F?T-H OYY87L-=
67178 9 :;<=78 9 ()2@N ($)@N *+)@ 5'(+'&
,0--< F7GH18?I1.7G 9 O<?J.G?J
!7?H.G/ F7GH18?I1.7G 9 O<?J.G?J

!)0'"04"# 6204 ;<%# !))3"' 12-3" = ,+#)33 !)./#"44)#4 12-3" >

, ! S

(*Z + [" 3-8.-H B3J;<<E % #2 $( #2 * 67=-< ["%*\$] 30;U- D-H1-=
$)Z % [" 3-8.-H BS;8/-E *) (( (5P% *#P* 2 67=-< ["D*&)\F]9D,>9(%# D-H1-=

F7JY8-HH78 @7<1;/- 9 ()2@N ($)@N *+)@ D-H1-= ^ ^ ^ ^
[" 3-8.-H BS;8/- E $) $( $+ (+ + 67=-< ["$2%\F] 30;U- D-H1-=
67178 9 ()2@N ($)@N *+)@ D-H1-=

CCD
6;G?V;I1?8-8

,-./01

2*

F7Y-<;G=
$%)
^
$5)

M

MM

M

M M

^

#$)
K7L-8G;.8

#*%

67=-< D7GH
CG.1 >.J-GH.7GH

+M

3.4- ,-./01 BSTE
D-H1
CG.1

6;G?V;I1?8-8

M MM M

M MM M

MM M M M

MM M

M MM M MM M M M M M

M M M M M M M M

M

M M

M M

M M M M M

M MMM M M M M M M

#

M M M M M M M M M

M MM M M M

M M

M M M M M M M

M M M M

M M M M M MM M

M M M MM M M M M M

M M M MM MM M %

M M M M M M M

M M

M MM M M M

M MM M M

MM M M M

M M

M M M M

M MM M M M

M M M M M M M M

620?233 D-H1
CG.1%2 2% #)% #%* #&) 34/

D-
J
187
<9
K
7L
-8
G;
.8



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

!)%3 !)./)0"0$ 12-3" @

#( #2 (* $) $+ *( *2 %* +) ++ &( &2 2* 5) 5+ #)( #)2 ##* #() #(+
#( M M M M M M M M M M M M M M M M M M M M
#% M M M M M M M M M M M M M M M M M M M M
#2 M M M M M M M M M M M M M M M M M M M M %
(# M M M M M M M M M M M M M M M M M M M M
(* M M M M M M M M M M M M M M M M M M M M
(& M M M M M M M M M M M M M M M M M M M M
$) M M M M M M M M M M M M M M M M M M M M
$$ M M M M M M M M M M M M M M M M M M M M
$+ M M M M M M M M M M M M M M M M M M M M
$5 M M M M M M M M M M M M M M M M M M M M
*( M M M M M M M M M M M M M M M M M M M M
*% M M M M M M M M M M M M M M M M M M M M $__
*2 M M M M M M M M M M M M M M M M M M M M
%# M M M M M M M M M M M M M M M M M M M M

`3!"> OYY87L-= I7.<Ha
3.G/<- F7.< 3.4- 6.G.J?J Q! b #(Z Bc#P%Z .GI8-J-G1HEN 6;d QS b (#+Z B#Z .GI8-J-G1HE
6?<1.9H1;IU-= I7.<H ;L;.<;T<- B(N$ 78 *E I7.<H 0./0 Be7 I7.< 8;IU 8-f?.8-=E
F7.< @;8.;T<-Ha
#P D?T- ,;<< b P)#&N P)()N P)(%N P)$%N P)*5
(P Q.G 6;1-8.;< b O<?J N F7YY-8
$P Q.G D0.IUG-HH b P))+N P))2N P)#)
*P Q.G 3Y;I.G/ BQ"WE b *N +N &N 2N 5N #)N ##N #(N #$N #*
%P X7RH b #N (N $N *N +N 2N #)N #(
+P F7.< F;H.G/ b K;<L;G.4-= 78 31;.G<-HH 31--<
DgY- F,N !,N eQ3 A >M ;8- `3!"> ;YY87L-=P

AB CD2/)#2$)# !)%3 ; 8"2$+#2&$ 12-3" @<

+ ^ (* ^ *2 *2P# ^ 5+ 5+P# ^ #** #**P)# ^ #5(
+ M M M M M M M M M M M M M M
5 M M M M M M M M M M M M M M
#( M M M M M M M M M M M M M M
#% M M M M M M M M M M M M M M
#2 M M M M M M M M M M M M M M
(# M M M M M M M M M M M M M M
(* M M M M M M M M M M M M M M
(% M M M M M M M M M M M M M M &
(& M M M M M M M M M M M M M M
$) M M M M M M M M M M M M M M
$$ M M M M M M M M M M M M M M
$+ M M M M M M M M M M M M M M &

6V8

(#
+Z
96
;d
PQ
.G
S-
G/
10

_
Q.
G
!
-.
/0
1

D-
J
187
<'
K
7L
-8
G;
.8

D-H1
CG.1

Q.G S-G/10

( D?T- 30--1H * D?T- 30--1H

6V8
#5
(Z
96
;d
PQ
.G
S-
G/
10

!
-;
1F
8;
V1

D-H1
CG.1

_
Q.
G
!
-.
/0
1

) D?T- 30--1H # D?T- 30--1H

Q.G S-G/10

`3!"> OYY87L-= I7.<Ha
3.G/<- F7.< 3.4- 6.G.J?J Q! b +Z Bc#P%Z .GI8-J-G1HEN 6;d QS b #5(Z B#Z .GI8-J-G1HE
6?<1.9H1;IU-= I7.<H ;L;.<;T<- B(N$ 78 *E I7.<H 0./0 Be7 I7.< 8;IU 8-f?.8-=E
WGI<?=-H ] 3-8.-H ;G= F 3-8.-H F7.<H

F7.< @;8.;T<-Ha
#P D?T- ,;<< b
(P D?T- >.; b
$P Q.G 6;1-8.;< b
*P Q.G D0.IUG-HH b
%P Q.G 3Y;I.G/ BQ"WE b 6 7 8 9 : ;< ;; ;= ;> ;6 $ 87R N + V.GHN (%Z d (*ZN I77Y-8 V.GHN K;<L I;H.G/N D> P%ZN D, P)#+ZN QD P))&%Z
+P X7RH b ; = > 6 7 9 ;< ;= $ 87R N + V.GHN $+Z d 5+ZN O<?J V.GHN K;<L I;H.G/N D> P$&%ZN D, P)#+ZN QD P))&%Z
&P F7.< F;H.G/ b

33 D-H1-= 7G >M F7G=-GH-8 F7.<

)P%Z

( D?T- 30--1H * D?T- 30--1H

)P)()Z

)P))5%Z

)P)(%Z

)P))&%Z

)P)*5Z)P)$)Z )P)$%Z

D-H1-=a

) D?T- 30--1H # D?T- 30--1H

F7YY-8

33 B`Y1EK;<L B31=PE

)P))+Z
O<?J
)P$&%Z
)P)#$Z )P)#+Z



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

E24 8"2$ ; F0'%#"+$ 12-3" G C3"+$#%+23 !)0$#)3 (20"3 12-3" H

#() (* #2 +) %

($& * $) $) #))

$&2 *+ $+ #%)

2) +* $)) $

*( #+ #%) &

I6A 12-3" J >7 (* 5) &
6;G?;< 31;81-8 "871-I178 B63"E ,.10 O?d.<<;8g F7G1;I1H ()2'($)'*+)@OF
"7R-8 :<7IU ?,(*$.@ 3-&%$' 5-%#A 0#/''"

( #()'(*@OF D8;GHV78J-8 >.HY<;g 67=?<- \-gY;=
# 31;81-8H e]6O # `8 $X ]GI<7H?8-
$ F7G1;I178H Q?H-H
* F.8I?.1 :8-;U-8H >./.1;< 3I87<< F7G187<<-8
% O<-817G ' OSF ' 3.-J-GH >>F F7G187<H B%//'"+ 5/."(&%#'/
+ #()'(*@OF X-<;gH':;H-H

D.J-8H

,$2#$"# (20"3 !;G='`VV'O?17 3R.1I0-H
WG=.I;178 S./01H
"0;H- 67G.178

(( #'( #) #* F?88-G1 3R.1I0-H ;G= F?88-G1 D8;GH=?I-8
(+ #)P% (# WG9";G-< >.HI7GG-I1
*( #+ $2 K87?G= S?/H
$2 () *( ( 318;G=-= F7YY-8 ,.8.G/ BD!!eN D!,N 6D,E
%+ (* *&

K)$)# LD"#3)2' (20"3 12-3" 77
K;HU-1-= e]6O $X'#( ]GI<7H?8-
e7G9O?17J;1.I F.8I?.1 :8-;U-8 3R.1I0 ,.10
Q<;G/- 67?G1-= >.HI7GG-I1 !;G=<- #( #( &
DgY- *M Z!;G=9`VV9O?17Z 3R.1I0P #( #+ #) %
6;/G-1.I e]6O 3.4- 31;81-8 ,.10 $ "0;H- #+ () #&
`L-8<7;= ";G-< () #+ #5
eP`P OG= ePFP O?dP F7G1;I1H () () (*
>?;< ]<-J-G1 67178 Q?H.G/ () (* (%
#() @7<1 F7G187< D8;GHV78J-8 ,.10 "8.J;8g (* () (%
OG= 3-I7G=;8g Q?H.G/ (* (* (& #
F7G187< D-8J.G;< 318.Y (* $) $%
K87?G= S?/H $) $) $5
318;G=-= F7YY-8N D!!e ,.8.G/

()2'$()'*+) @7<1
6`" WGI<?=-H 6;G?;< 31;81-8 "871-I178 B63"E

!-./01

O::

CCD 6;G?V;I1?8-8

D-J187< ' K7L-8G;.8

6;G?V;I1?8-8
B!6O 3-8.-HE

OF3$()93J;<<

@#)))9S;8/- #& h;HU;R;
]&:96-=.?J &% h;HU;R;

67=-<

#$%

12-3" 7M

]&e9S;8/- #*( h;HU;R;
$&% h;HU;R;

O::
$&

]&:9S;8/-

OF!%%)9S;8/-

,-./01

,-./01
BSTE

CCD
STP

6;G?V;I1?8-8CCD!-./01 ,.=10
D-H1
CG.1

CCD

D-
J
187
<'
K
7L
-8
G;
.8

,-./01
BSTPE

!-./01 ,.=10
,-./01
BSTPE

,.=10

6;G?V;I1?8-8

()) 6:!

!-;1I7*)) 6:!

+)) 6:!

6;G?V;I1?8
-8

WGY?1
,-./01
BSTPE

D-J187< ' K7L-8G;.8

,.10 O?d.<.;8g F7G1;I1HN 31;81-8 67G.178.G/ D-8J.G;<H
"7R-8 D-8J.G;<H OG= "7R-8 :<7IU
e]6O * ]GI<7H?8-



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

A2./"# !)./)0"0$ 12-3" 79

+ #( #2 (* $) $+ *( *2 %* +) ++ &( &2 2* 5) 5+ #)( #)2 ##* #() #(+ #$( #$2 #**
+ M M M M M M M M M M M M M M M M M M M M M M M M
#( M M M M M M M M M M M M M M M M M M M M M M M M
#2 M M M M M M M M M M M M M M M M M M M M M M M M *
(* M M M M M M M M M M M M M M M M M M M M M M M M
$) M M M M M M M M M M M M M M M M M M M M M M M M
$+ M M M M M M M M M M M M M M M M M M M M M M M M #
*( M M M M M M M M M M M M M M M M M M M M M M M M
*2 M M M M M M M M M M M M M M M M M M M M M M M M $
%* M M M M M M M M M M M M M M M M M M M M M M M M
+) M M M M M M M M M M M M M M M M M M M M M M M M

_ 3.G/<- >;JY-8 3.4- B+)Z d #**ZE

A2./"# !)./)0"0$ NO*4P%0Q 12-3" 79<

2 #( #2 (* $) $+ *( *2 %* +) ++ &( &2 2* 5) 5+ #)( #)2 ##* #() #(+ #$( #$2 #**
2 M M M M M M M M M M M M M M M M M M M M M M M M
#( M M M M M M M M M M M M M M M M M M M M M M M M
#2 M M M M M M M M M M M M M M M M M M M M M M M M
(* M M M M M M M M M M M M M M M M M M M M M M M M &
$) M M M M M M M M M M M M M M M M M M M M M M M M
$+ M M M M M M M M M M M M M M M M M M M M M M M M
*( M M M M M M M M M M M M M M M M M M M M M M M M
*2 M M M M M M M M M M M M M M M M M M M M M M M M &
%* M M M M M M M M M M M M M M M M M M M M M M M M
+) M M M M M M M M M M M M M M M M M M M M M M M M

_ 3.G/<- >;JY-8 3.4- B+)Z d +)ZE
WGI<?=-H F>9+) ;G= 3>9+) 67=-< >;JY-8H
WGI<?=-H #()@ ;G= (*@ OI1?;178H

L$R"# !)./)0"0$4 !)D"#"' ST 1R%4 L,(
12-3" 7:

%
+
&

&

#
+

D-J187< ' K7L-8G;.8

>-HI8.Y1.7G

D-H1 CG.1

_
!
-.
/0
1

D-H1 CG.1

X?HU.G

X?HU.G

Q.d-= :<;=- @-81.I;< S7?L-8

Q.d-= :<;=- @-81.I;< S7?L-8 R' O.8 67G.178

_
!
-.
/0
1

WGG-8/g D-I0
D-J187< ' K7L-8G;.8

6;G?V;I1?8-8

O.8 D7 O.8 ]dI0;G/-8

D-J187< ' K7L-8G;.8
Q.d-= :<;=- !78.47G1;< S7?L-8

37?G= O11-G?;178

,.=10

D-H1
CG.1

Q.d-= :<;=- @-81.I;< S7?L-8

,.=10

6V8

D-
J
187
<'K
7L
-8
G;
.8

6V8

D-
J
187
<'K
7L
-8
G;
.8

+
(
+
%
+
%
8
8
9

8"2$/%/" !)./)0"0$ 12-3" 7:<

(* $+ *2 +) &( 2* 5+ #)2 #() #$( #** #%+ #+2 #2) #5( ()* (#+ ((2 (*)
%
#)
#%
()
(% M M &
$)
$(

`3!"> OYY87L-= I7.<Ha
3.G/<- F7.< 67=?<-a (% D?T-H WG Q;I- 7G<g
3.=-9Tg93.=- 67=?<- Y-8J.11-=P
3.G/<-9H1;IU-= I7.<H ;L;.<;T<- 7G<g Be7 I7.< 8;IU 8-f?.8-=E
F7.< @;8.;T<-Ha
#P Q.G 6;1-8.;< b O<?J 7G<g
(P Q.G 3Y;I.G/ BQ"WE b ## 7G<g
$P X7RH b + 7G<g
*P F7.< F;H.G/ b 31;.G<-HH 31--<

D-H1
CG.1

6V8

D?
T-
H
.G
Q;
I-

3
.G
/<
-
3
1;
IU

WG
G-
8/
g
D-
I0

0,"C$' 1-&%$' 0,&' D@ 0,&' 1-&%$'(

X-V8./-8;1.7G X-H-;8I0X-I.-L-8 9 3.4- >-Y-G=H 7G ?G.1 I;Y;I.1g

Q.<1-8 Q8;J-H 9 !]"O

S-G/10 31= WGI8-J-G1H

:<-G=-8 "87=?I1H
D-J187< ' K7L-8G;.8

e781-I

D-J187< ' K7L-8G;.8Q.<1-8 Q8;J-H 9 DgY- 2 !7<=.G/

!?J.=.V.-8 K8.=H
!?J.=.V.-8 K8.=H >8.931-;J

WGG-8/g D-I0O.8 D7 O.8 ]dI0;G/-8

!?J.=.V.-8 K8.=H @;Y;I

Q.d-= :<;=- :<-G=-8H
D-J187< ' K7L-8G;.8

Q.<1-8 X;IU 9 DgY- 2 9 #()Z d #$(Z



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

8"2$?R""3 !)./)0"0$ 12-3" 7=

*2 %2 %2 &() 2
%* +* +* &5)
+( &( &( 5#)
&) 2) 2) #)2)
&2 2& 2& #($)
22 5% 5% #*))
5+ #)$ #)$ #%+) &
#)2 ##% ##% #2))

L$R"# !)./)0"0$4 !)D"#"' ST 1R%4 L,( 12-3" 7> C3"+$#%+ 8"2$"# U9MHV9:MI W =@MIU 12-3" 7><

% , ! >

( #% #&P2 +P% &
&
& D-H1-= 9 ()2@ A *+)@
&
&

8 E 9

!)2X 8"2$ CX+R20Y"# 12-3" 7@ (32$" 8"2$ CX+R20Y"# 12-3" 7G

, ! S , ! S

#)P+ * #$ #) (# 2 2
#)P* %P# #(P%
#(P$ % #* 2
#(P* +P# #*P$
#*P# % #+P$
#%P* + #&
#%P(% &P(% #&P2
#&P% &P* #2
#)P+ * #$
#)P* %P# #(P%
#(P$ % #*
#(P* +P# #*P$
#*P# % #+P$

CG.1 >.J-GH.7GH

F`OM9((%#9i

67=-<

(%

CG.1 >.J-GH.7GH

%#)) 3-8.-H

F`OM9(()#9i

F`OM9($%#9i

>FG

=

,.=10
,-./01
BSTPE

>.; 6;G?V;I1?8-8!-./01

WG
G-
8/
g
D-
I0

F`OM9($)#9i

]T187G

,-./01

>-HI8.Y1.7G
D-H1
CG.1

6;G?V;I1?8-8

O.8 67G.178 31;1.7G ";8;/7G

C@ X-H7?8I-H

6;G?V;I1?8-8

O.8 67G.178 31;1.7G

!71 K;H :gY;HH @;<L- ;G= F7G187<<-8 W:9+ 3Y78<;G
C@ S./01

H%1.$,'/C@ S./01

,-./01

#))

O.8 67G.178 31;1.7G X?HU.G

,-./01

>F> I GF<

67=-<

67178 >.HI7GG-I1

D-H1
CG.1

6;G?V;I1?8-8

6;8U-<

CG.1 >.J-GH.7GH
JK L.+,"C

Q<;1 "<;1-

67=-<

0KMN

D-H1
CG.1

6;G?V;I1?8-8

";IU<-HH

()

D-H1
CG.1

CCD

>FG

B.*.#,+@

7

=FG

5'1+/-$ O P-Q'/".,/

6

F`FM9(()#9i
F`FM9((%#9i

F`FM9(*)#9i
F`FM9($%#9i

>

F`OM9(%)#9i
6

F`OM9(+)#9i
F`OM9(&%#9i 8FG

D7GH

=
=FG
>

G

F`FM9($)#9i

F`OM9(*)#9i

N-R'/
;=<S

=<9I67<S
=6S
=6S
=6S
;=<S
=6S

#*P# % #+P$
#%P* + #&
#%P(% &P(% #&P2
#&P% &P% #2 2

`?1-8 30-<<a 31--<
!""'/ 5%D'T B-**'/U B%*/-IV,#W'$

F`FM9(&%#9i +%

6

8FG

G
7F`FM9(+)#9i

F`FM9(*)#9i
F`FM9(%)#9i



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

AA! ,"04)#4 12-3" 7H
5'(+ +
X",+

)%+(,&' 5'1*'.+%/' ."& Y%1,&,+@ 8
?%#+ 5'1*'/.+%/' 0'"(-/ 8
01-W' ?'#+'#+-/ R,+A (.1*$,"C +%D' 8
01-W' ?'#+'#+-/ I !-",Z.+,-" 8
?,44'/'"+,.$ N/'((%/' 5/."(1,++'/ 8
?,44'/'"+,.$ N/'((%/' 0R,+#A 8
?,44'/'"+,.$ N'((%/' 0R,+#A R,+A L'('+ 8
5A'/1,(+'/ 5@*' = I ;<J I ?%#+ 8
5A'/1,(+'/ 5@*' = I ;<J [Q'/.C,"C 8
L'1-+' 2%$D 5A'/1,(+'/ I >< +- ;=< 8
H-R H,1,+ 5A'/1,(+'/ R,+A /'('+ 8
[,/ N/-D' 8
[,/ N/-D' 0R,+A 8

[#+,Q' B-1*-"'"+( %(' D@ ??B #-"+/-$$'/( ," 5[2HM 9 +A/-%CA-%+ +A' .,/ +%""'$ +- 1'.(%/' ."& /'#-/& &.+.F
;I B-1*-"'"+ *-R'/'& D@ =6S
=I B-1*-"'"+ *-R'/'& D@ ;=<S
B-"+/-$ (,"C.$ +- ,"*%+ -4 #-"+/-$$'/ ,( ',+A'/ < +- ;<SU 61[ +- =<1[ -/ /'(,(+."+ Q.$%'

CD2/ !)0'"04"# K)'*3"4 12-3" 7J

, ! S

#$+ #(2 #%2

!)0'"04"# 6204 12-3" 7J< !)0'"04"# (*./4 12-3" 7JS

$+Z 2 $ 0Y 2
67178 9 *+)@ D-H1-=

67178 9 ()2@N ($)@N *+)@ D-H1-=

!)0'"04"# !)%3 12-3" 7J!
BF7.< WG !78.47G1;< F7GV./?8;1.7GE

5( #(5
+ M M F7.< @;8.;T<-Ha
5 M M #P D?T- ,;<< b
#( M M (P D?T- >.; b

K7L-8G;.8 ' 6;JJ710

WDD :-<< A K7HH-1

)P%Z

6;G?V;I1?8-8

D-H1
CG.1

#(%

6;G?V;I1?8-8,-./01 BSTE,-./01 BSTE

,-./01

#)N%))##)

67=-< j

0BMIMB3;I;;I;;<I6I0IVIM

K7L-8G;.8

D-H1
CG.1

CG.1 >.J-GH.7GH

2

; -/ =

6;G?V;I1?8-8

;
VO[
; -/ =

0'"(-/ 5@*'

)P)(%Z

D-H1
CG.1

6V8

*()

D-H1
CG.1

3.4-

F7.< S-G/10

e7J.G;<
F77<.G/
F;Y;I.1g

3.4-

D7GH

N-R'/

VO[
;
;

;
VO[
;
VO[

;

VO[

#% M M $P Q.G 6;1-8.;< b e'O
#2 M M *P Q.G D0.IUG-HH b e'O
(# M M %P Q.G 3Y;I.G/ BQ"WE b e'O
(* M M +P X7RH b
(% M M 2 7 8 9 : ;< ;; ;= ;> ;6 ;G ;7
(& M M F7.< !-./01 L;8.-H T-1R--G +Z ;G= $+ZN =-Y-G=.G/ 7G G?JT-8 7V 87RH
$) M M &P F7.< F;H.G/ b 31;.G<-HH 31--< B31;G=;8=E
$$ M M 2P F7.< F7GH18?I1.7G b :8;4-=
$+ M M 2
$5 M M
*( M M
*% M M
*2 M M

_
F
7.
<,
.=
10

K
7L
-8
G;
.8
'6
;J
J
71
0

$ 1?T- H0--1H



































FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI


FPOLINSKI
Typ. AHU Section 

FPOLINSKI
Typ. ECM Section 

FPOLINSKI


FPOLINSKI


FPOLINSKI
OSHPD
Evaporator Condenser Section, ECM-1 




