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!
$%&'!()*+(,!&'!,+!)-./0.,)!+-)(.//!1)'&23!+4!,%)!5678!9.1:!7;%++/!+4!

<.3.2)=)3,>'!=);%.3&;./!':',)=?!
!
@,!',.(,'!+44!A&,%!.!B0&;C!+-)(-&)A!+4!,%)!D0&/1&32>'!0')!.31!,%)!=.&3!

;+=*+3)3,'!+4!,%)!=);%.3&;./!':',)=!.()!/&',)1!A&,%!.!D(&)4!1)';(&*,&+3?!!$%)3!,%)!
()*+(,!2+)'!+3!,+!1&';0''!,%)!=.&3!1)'&23!+DE);,&-)'!.31!()B0&()=)3,'?!

!
$%(+02%+0,!,%)!()*+(,F!=:!4&31&32'!4(+=!=:!4&(',!,A+!,);%3&;./!()*+(,'!.()!

1&';0'')1!.31!=:!;./;0/.,&+3'!;+=*.()1!,+!,%.,!+4!,%)!1)'&23!)32&3))(?!!G4,)(!,%.,F!
,%)()!&'!.!=+()!1),.&/)1!1)';(&*,&+3!+4!,%)!D0&/1&32>'!=);%.3&;./!':',)=!.31!%+A!&,!
+*)(.,)'?!

!
$%)!()*+(,!,%)3!1&';0'')'!,%)!;+','!+4!,%)!':',)=!&3!,)(='!+4!+*)(.,&+3!.31!

4&(',!;+',?!!$%)')!-./0)'!A)()!,%)3!,0(3)1!&3,+!.!;+',!*)(!'B0.()!4++,!+4!*(+2(.=!.().!
&3!+(1)(!,+!)-./0.,)!,%)!':',)='!)44&;&)3;:?!!H.')1!+3!,%)!-./0)'!4+031F!,%&'!D0&/1&32!
+*)(.,)'!-)(:!)44&;&)3,/:?!

!
G!IJJ8KL6!)-./0.,&+3!A.'!,%)3!*)(4+(=)1!.31!1),)(=&3)1!,%.,!,%)!D0&/1&32!

&'!&3!4.;,!.!IJJ8!'&/-)(!;)(,&4&;.,&+3!)B0&-./)3,?!
!
G,!,%)!)31!+4!=:!()*+(,F!.!;(&,&B0)!+4!,%)!4.;&/&,:>'!=);%.3&;./!':',)=!A.'!

1+3)?!!@!1&';0''!,%)!1&44)()3,!.'*);,'!+4!,%)!':',)=!.31!%+A!A)//!,%):!*)(4+(=?!!G,!
,%)!)31!+4!,%)!)-./0.,&+3!@!%.-)!*(+-&1)1!'+=)!*+''&D/)!&1).'!,+!/++C!&3,+!4+(!
()1)'&23&32!3)M,!')=)',)(?!

!
!
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!
#$%&!'!

!
()*+,-.*,/!0123)4!56)76.)8!

!
&+)!9:0;!%,<1!0*+==/!=>!4,-,?)4)-3!.2!,!7=@?+/1!ABCDDD!0EC!23,3)F=>F3+)F

,73C!/),7-.-?!>,*./.31!<)<.*,3)<!3=!3+)!<)6)/=G4)-3!=>!3+)!-)H3!?)-)7,3.=-!=>!2*.)-*)!
,-<!3)*+-=/=?1!I@2.-)22!/),<)72J!!&+.2!I@./<.-?!.2!+=4)!3=!,!*=4I.-,3.=-!=>!
/),7-.-?K7)2),7*+!>,*./.3.)2C!>,*@/31!=>>.*)2C!,-<!23@<)-3!2)76.*)2!=>>.*)2J!!0=4)!
2@23,.-,I/)!<)2.?-!G7.-*.G/)2!3,L)-!.-3=!*=-2.<)7,3.=-!>=7!3+.2!G7=M)*3!8)7)N!O>>.*.)-3!
/.?+3.-?C!7)*1*/)<!4,3)7.,/2C!,-<!-,3@7,/!6)-3./,3.=-J!!'-!,<<.3.=-!3=!3+)2)!>),3@7)2C!
3+)1!G/,-!=-!@3./.P.-?!2=/,7!)-)7?1!8.3+!G+=3=6=/3,.*!G,-)/2!3+,3!,7)!3=!I)!.-23,//)<!
.-!3+)!>@3@7)J!!!

&+)!4)*+,-.*,/!/=,<!=-!3+)!I@./<.-?!8.//!I)!4,.-/1!*==/.-?!/=,<!I)*,@2)!=>!
3+)!I@./<.-?Q2!/=*,3.=-!,-<!@2,?)J!!$.7!.2!<.237.I@3)<!3=!3+)!.-3)7.=7!2G,*)2!I1!,-!
=6)7F+),<!R$R!2123)4!8.3+!7)+),3!*=./2J!!&+)!R$R!2123)4!.2!2@GG/.)<!I1!3+7))!$S9Q2!
3+,3!,7)!7==>!4=@-3)<!3=!4,H.4.P)!3+)!@2,I/)!G7=?7,4!,7),J!!!
!
$S9Q2!
!
&+)!>,*./.31!@3./.P)2!3+7))!7==>F4=@-3)<!,.7!+,-</.-?!@-.32!8.3+!6,7.,I/)!>7)T@)-*1!
<7.6)2J!!&+)!,.7!+,-</)72!2@GG/1!,.7!,3!UV5E!3+7=@?+!3+)!@2)!=>!*+.//)<F8,3)7!*==/.-?!
*=./2!,-<!@3./.P)!,!4.-.4@4!=>!VDW!=@3<==7!,.7J!!&+)1!+,6)!,/2=!I))-!=6)72.P)<!.-!
=7<)7!3=!/),6)!7==4!>=7!>@3@7)!)HG,-2.=-J!
!
$S9FB!+,2!,!*,G,*.31!=>!"DCDDD!:E(!,-<!2)76)2!3+)!-=73+)7-!8.-?!=>!3+)!I@./<.-?C!
2)76.-?!4,.-/1!*/,227==42!,-<!>,*@/31!=>>.*)2J!!!&+)!*@77)-3!<)2.?-)<!,.7>/=8!.2!
VVCXXD!:E(!,3!4,H.4@4!/=,<!8.3+!BACVXY!:E(!=>!=@3<==7!,.7!7)T@.7)<J!
!
$S9FZ$!,-<!$S9FZ[!,7)!*=4I.-)<!.-3=!=-)!2123)4!,-<!8=7L!3=?)3+)7!*==/!3+)!
=3+)7!38=!7)4,.-.-?!8.-?2!=>!3+)!I@./<.-?J!!&+)2)!$S9Q2!,7)!2.4./,7!3=!$S9FBC!I@3!
3+)1!+,6)!,!2/.?+3/1!24,//)7!*,G,*.31J!!&+)1!*,-!),*+!+,-</)!VUCDDD!:E(C!2=!3=?)3+)7!
3+)!*=4I.-)<!2123)4!*,-!+,-</)!@G!3=!\DCDDD!:E(J!!&+)!*@77)-3!<)2.?-)<!,.7>/=8!
=-!3+)2)!,.7!+,-</)72!.2!=-/1!XDCXBD!:E(!,3!4,H.4@4!/=,<!8.3+!ZZCXXZ!:E(!=>!
=@3<==7!,.7!7)T@.7)<J!
!
E:9Q2!
!
&+)7)!,7)!,!3=3,/!=>!2)6)-!>,-!*=./!@-.32!/=*,3)<!3+7=@?+=@3!3+)!I@./<.-?J!!&+)2)!@-.32!
,7)!/=*,3)<!.-!7==42!8.3+!+.?+!,4=@-32!=>!+),3!?)-)7,3.=-!2@*+!,2C!3+)!2)76)7!7==4C!
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#$#%&'()!#*+,-.#/'!)((.0!&/1!.&,/!#$#2'),2&$!)((.0!'(!3#$-!.&,/'&,/!'3#.!&'!'3#!
1#4,5/#1!'#.-#)&'+)#6!!73#8!&)#!&$4(!$(2&'#1!,/!'3#!.&,/!&/1!,/'#).#1,&'#!2)(44!
2(//#2'40!93,23!&2'!&4!3+:4!;()!2(//#2',/5!'#$#2(..+/,2&',(/4!#*+,-.#/'6!73#!
<=>?4!'&@#!&,)!,/!&'!ABC<0!2(($!,'!1(9/!'(!""C<!&/1!)#D2,)2+$&'#!,'!'3)(+53(+'!'3#!
)((.!,/!()1#)!'(!.&,/'&,/!&22#-'&:$#!&.:,#/'!'#.-#)&'+)#6!
!
=#/')&$!>',$,'8!E$&/'!F=>EG!
!
73#!=>E!,4!1#4,5/#1!9,'3!(/#!H0BBB!'(/!I()@!C7!4'#&.!'+):,/#!1),%#/!2#/'),;+5&$!
23,$$#)!93,23!3&/1$#4!'3#!.&J(),'8!(;!2(($,/5!)#*+,)#.#/'40!&4!9#$$!&40!&!K0BBB!'(/!
I()@!IL!#$#2'),2!2#/'),;+5&$!23,$$#)!'(!3&/1$#!-#&@!$(&14!&/1!(;;D3(+)!)#*+,)#.#/'46!!
73#!2(.:,/&',(/!(;!&!4'#&.!&/1!#$#2'),2!23,$$#)4!,4!'(!-)(%,1#!>=MN!9,'3!.&O,.+.!
#/#)58!#;;,2,#/28!&/1!;$#O,:,$,'86!!!
!
=3,$$#1!P&'#)!M84'#.!
!
=3,$$#1!9&'#)!,4!4+--$,#1!:8!'3#!+/,%#)4,'8?4!=>E!&'!QKC<!&/1!2,)2+$&'#1!'3)(+53(+'!
'3#!:+,$1,/5!:8!&!QQ"!RES!:&4#D.(+/'#1!-+.-0!&4!9#$$!&4!&!"B!RES!,/D$,/#!-+.-!
;()!(;;D3(+)!$(&146!!73#!23,$$#1!9&'#)!4+--$,#4!'3#!H!)((;'(-!&,)!3&/1$#)40!&4!9#$$!&4!
'3#!4#%#/!;&/!2(,$!+/,'46!!
!
T('!P&'#)!M84'#.!
!
T('!9&'#)!,4!4+--$,#1!:8!&!U#$$!V!R(44#''!9&'#)D'(D9&'#)!>D'+:#!3#&'!#O23&/5#)6!!
73#!3#&'!#O23&/5#)!2&/!3#&'!WQ"!RES!(;!9&'#)!;)(.!WQBC<!'(!WABC<!9,'3!'3#!+4#!(;!
3,53!'#.-#)&'+)#!9&'#)!4+--$,#1!:8!'3#!=>E!&'!H"BC<!&/1!XB!RES6!!73#!3('!9&'#)!,4!
'3#/!4+--$,#1!'(!'3#!:+,$1,/5?4!YZY!)#3#&'!2(,$4!&/1!1(.#4',2!9&'#)!3#&'#)!:8!&!WQ"!
RES!:&4#D.(+/'#1!-+.-6!!!
!
[O3&+4'!<&/4!
!
73#)#!&)#!&!'('&$!(;!X!)((;D.(+/'#1!#O3&+4'!;&/4!,/!'3#!:+,$1,/5!'(!4#)%#!'3#!
:&'3)((.40!#$#2'),2&$!2$(4#'40!&/1!.#23&/,2&$!)((.6!!73#!;&/!4#)%,/5!'3#!.#23&/,2&$!
)((.!.(%#4!:#'9##/!XBB!&/1!K0BBB!=<S0!&/1!&$$!('3#)4!&)#!1#4,5/#1!;()!Q0BBB!
=<S6!!
!
!
!
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;*3(?/%6@A*48(B*3C%<*D'(#*+*/83C%E%F/>5'*/4*3!
!

#$%&!''!
!

()*+,-!./0)12+3)*4!%)56+7)8)-2*4!9!'-:;6)-1)*!
!

! &<)!%=>?!@1<AA;!A:!B=-=,)8)-2!+*!>)*+,-)>!2A!/)!=!*2=2)CA:C2<)C=72!
-)2DA7E+-,!=->!3+>)A1A-:)7)-1+-,!:=1+;+2?4!=*!D);;!=*!2<)!@1<AA;!A:!B=-=,)8)-2F*!
)>61=2+A-!=->!7)*)=71<!/=*)G!!'2!+*!>)*+,-)>!2A!)-1A67=,)!+-2)7=12+3+2?!/)2D))-!
*26>)-2*4!/6*+-)**!;)=>)7*4!=->!:=16;2?G!!&<)!/6+;>+-,F*!8+**+A-!+*!2A!>)3);AH!
)-27)H7)-)67*!=->!+--A3=2A7*!+-2A!*611)**:6;!*1+)-1)!=->!2)1<-A;A,?!;)=>)7*G!!!

&<)!/6+;>+-,!+*!;A1=2)>!A-!2<)!-A72<)7-!H=72!A:!1=8H6*!=->!2<)7):A7)!<=*!
*H)12=16;=7!*+,<2*!A3)7!2<)!#=1+:+1!.1)=-!=->!*677A6->+-,!8A6-2=+-*G!!&<)!)I2)7+A7!
,;=J+-,!8=E)*!:A7!)I27=A7>+-=7?!3+)D*4!=*!D);;!=*!H7A3+>)*!=8H;)!>=?;+,<2+-,G!!
! '2!D=*!=!7)56+7)8)-2!A:!2<)!K-+3)7*+2?!2<=2!2<+*!:=1+;+2?!/)!>)*+,-)>!2A!LMM(!
1)72+:+1=2+A-!*2=->=7>*G!!&<)!:=1+;+2?!D=*!>)*+,-)>!2A!/)!)56+3=;)-2!2A!=!LMM(!*+;3)7!
1)72+:+)>!/6+;>+-,4!=;2<A6,<!1)72+:+1=2+A-!D=*!-)3)7!=HH;+)>!:A7G!!L=2)7!+-!2<)!7)HA72!
=-!A3)73+)D!D+;;!/)!,+3)-!A:!2<)!LMM(!1)72+:+1=2+A-!HA+-2*4!=->!3)7+:+)>!2<=2!2<+*!
:=1+;+2?!+*!+-!:=12!=!LMM(!*+;3)7!)56+3=;)-2G!
! '-!=>>+2+A-!2A!2<)*)!7)56+7)8)-2*4!2<+*!/6+;>+-,!86*2!=;*A!/)!>)*+,-)>!2A!/)!
+-!1A8H;+=-1)!D+2<!$@N%$M!@2=->=7>!OPGQ4!D<+1<!>)=;*!D+2<!8+-+868!)-3);AH)!
7)56+7)8)-2*4!=*!D);;!=*!>):+-)*!*2=->=7>*!:A7!=!;+2=-?!A:!8)1<=-+1=;!*?*2)8!
1A8HA-)-2*G!!$;*A4!2<)!8+-+868!A62>AA7!=+7!7)56+7)8)-2*!=*!>):+-)>!/?!$@N%$M!
"RGQ!86*2!=;*A!/)!8)2G!
! $*!=;D=?*4!1A*2!+*!=!:=12A74!2AAG!!&<)7)!+*!=;D=?*!=!>)*+7)!2A!>)*+,-!=!*?*2)8!
D+2<!=!*8=;;!AH)7=2+-,!1A*24!/62!8A*2!A:!2<)!2+8)!2<+*!8)=-*!=!<+,<)7!:+7*2!1A*24!
D<+1<!+*!-A2!=;D=?*!>)*+7=/;)!:A7!2<)!/6+;>+-,!AD-)7G!!$;*A4!2<+*!+*!=!H6/;+1!/6+;>+-,4!
D<+1<!2)->!2A!,A!2A!2<)!;AD)*2!/+>>)7G!!'-!2<+*!1=*)!2<A6,<4!+2!*))8*!2<)?!<=3)!=!,AA>!
/=;=-1)!/)2D))-!:+7*2!1A*2!=->!AH)7=2+A-=;!1A*24!H7A/=/;?!>6)!2A!>)*+,-!+-1)-2+3)*G!!
&<+*!HA+-2!D+;;!/)!>);3)>!+-2A!>))H)7!;=2)7!+-!2<)!7)HA72G!!!
! $;A-,!D+2<!=;;!A:!2<)*)!>)*+,-!17+2)7+=4!+2!D=*!-)1)**=7?!2A!;)=3)!)I27=!*H=1)!
:A7!)IH=-*+A-!A:!2<)!/6+;>+-,!+-!2<)!:6267)G!
! !
!
!
%
%
%
%
%
%
%
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%
6'8)00#%"/)%@/)00#%;*3(?/%:0/)(8(0/3%

%
#$%&!'''!

!
()*+,,-!./+!'/+,,-!01234/!5,/+3*3,/2!

!
! &61!%.+7!896,,:!,;!<./.41=1/*!32!:,9.*1+!3/!>.!?,::.@!5$@!A6396!32!:,9.*1+!
B)2*!2,)*6!,;!8./!0314,C!!'/!,-+1-!*,!9-1.*1!./!1/1-47!=,+1:!,;!*61!D)3:+3/4@!,)*+,,-!
./+!3/+,,-!+1234/!9,/+3*3,/!/11+1+!*,!D1!;,)/+C!!&61!,)*+,,-!+1234/!9,/+3*3,/2!3/!
E34C!'''FG!26,A!*61!+.*.!)21+!*,!9.:9):.*1+!D)3:+3/4!:,.+2@!.2!2H193;31+!D7!*61!
$8I%$J!I./+D,,K!LMMNC!
!
!

E34C!'''FG!
!
!
!
!
!
!
!
!
!
!
!
!
!
! '/!.++3*3,/!*,!*61!,)*+,,-!+1234/!9,/+3*3,/2@!*61!+123-1+!3/+,,-!+1234/!
9,/+3*3,/2!=)2*!D1!12*.D:3261+C!!O1:,A@!E34C!'''FL!26,A2!A6.*!*6121!9,/+3*3,/2!.-1@!
.2!2H193;31+!D7!*61!+1234/!+,9)=1/*2C!
!
!

E34C!'''FL!
Indoor Design Conditions 

Cooling Supply DB 75oF 
Cooling Driftpoint 78oF 
Heating Supply DB 75oF 
Heating Supply Driftpoint 72oF 
Relative Humidity 50% 

!
!

Outdoor Design Conditions 

Latitude 32o 
Longitude 117o 
Elevation 50 ft 
Summer Design DB 81oF 
Summer Coincident WB 67oF 
Summer Daily Range 10.5oF 

Winter Design DB 46oF 
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!

#$%&!'(!
!

)*+,-.!(*./,01/,2.!%*34,5*6*./+!
!

! $78%$9!:;<=>;??@!*+/1A0,+B*+!/B*!6,.,646!24/C225!1,5!5*34,5*6*./+!D25!1!
A4,0C,.-<!!$.!1.10E+,+!2D!F26G0,1.F*!/2!/B,+!+/1.C15C!H1+!C2.*!1.C!,/!F2.D,56*C!/B1/!
/B*!A4,0C,.-!C2*+!G52I,C*!1!+4DD,F,*./!1624./!2D!24/C225!1,5!/2!61,./1,.!1!B*10/BE!
,.C225!*.I,52.6*./<!!J*02HK!L,-<!'(>=!+B2H+!/B*!24/C225!1,5!5*34,5*6*./+!
F10F401/*C!1+!F10F401/*C!AE!6*K!1+!H*00!1+!/B*!C*+,-.*5M+!D,-45*+<!!!
!
!

L,-<!'(>=!
OA Requirements (CFM) 

 AHU-1 AHU-2A&B 
Designer 19,368 22,662 
Calculated 17,221 19,638 
% Diff 11.09% 13.34% 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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@038!93"A5*!.7"4*!
!

#$%&!'!
!

()*+!,*-./0!12-30!
!
! $4!05-/6-+7)4!)8!+90!:039-473-/!*;*+0:!/-;)6+!74!+0<:*!)8!/)*+!6*-./0!*2-30!
=-*!>)40!+)!*9)=!9)=!=0//!+90!>0*7?40<*!:-@7:7A0>!+90!2<)?<-:!-<0-B!!C7+9!+90!-7<!
9-4>/0<*!/)3-+0>!)4!+90!<))8!-4>!4)!)4D*7+0!397//0<*!)<!.)7/0<*E!50<;!/7++/0!*2-30!=-*!
/)*+!74!+0<:*!)8!+)+-/!2<)?<-:!-<0-B!!F8!+90!<)6?9/;!"GEGGG!8+H!.67/>74?E!)4/;!HE"IG!8+H!
=-*!/)*+!>60!+)!:039-473-/!3):2)404+*B!!J)+!)4/;!+9-+E!.6+!+90!:-74!:039-473-/!
<)):!7*!)50<D*7A0>!-*!)8!4)=E!>60!+)!+90!8-3+!+9-+!<)):!400>*!+)!.0!/08+!8)<!
0@2-4*7)4B!!K0/)=E!L7?B!'DM!*9)=*!+90!.<0-N>)=4!)8!/)*+!6*-./0!*2-30E!-*!=0//!-*!+90!
20<304+-?0!)8!+90!+)+-/!.67/>74?!-<0-B!
! !

L7?B!'DM!
!

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

Lost Usable Space (ft2) 
Mechanical Room 1580 
Vertical Mechanical Shafts 1400 
Total Lost Space 2980 
% of Building Area 3.31% 
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"#!
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!
!*42"/(4"5%.=38*+%;*3(?/%"/)%67*#"8(0/%
!

$%&'!()!
!

*+,-./0,.1!2345+6!7+408/!./9!:;+<.50=/!
!

! '-+!&.93!2,-==1!=>!*./.8+6+/5!-.4!.!?+<3!406;1+!./9!45<.08-5>=<@.<9!
9+408/A!!B=<!-+.50/8!;C<;=4+4!5-+<+!04!.!-08-!5+6;+<.5C<+!@.5+<!1==;!./9!>=<!,==10/8!
;C<;=4+4!5-+<+!04!.!,-011+9!@.5+<!1==;A!!)5!04!4=!406;1+!D+,.C4+!5-+!,+/5<.1!C501053!
;1./5!04!0/!,-.<8+!=>!9+10?+<0/8!,-011+9!@.5+<!./9!-08-!5+6;+<.5C<+!@.5+<E!4=!5-+<+!04!
/=!/++9!>=<!./!=/F405+!,-011+<!;1./5!=<!D=01+<4A!
!
G-011+9!H.5+<!2345+6!
!
! B=<!,==10/8!;C<;=4+4E!,-011+9!@.5+<!04!9+10?+<+9!5=!5-+!DC0190/8E!><=6!5-+!
I/0?+<4053J4!,+/5<.1!C501053!;1./5E!.5!KL=B!./9!.!6.M06C6!<.5+!=>!KNO!P$*A!!'@=!
;C6;4E!+QC0;;+9!@05-!?.<0.D1+!><+QC+/,3!9<0?+4R!(B74SE!.<+!5-+/!C4+9!5=!,0<,C1.5+9!
5-+!@.5+<!5=!5-+!<==>5=;!.0<!-./910/8!C/054E!.4!@+11!.4!5-+!DC0190/8J4!4+?+/!>./!,=01!
C/054A!!:/+!;C6;!04!D.4+!6=C/5+9!./9!-.4!.!6.M06C6!9+408/!,.;.,053!=>!KKN!P$*A!!
'-04!;C6;!04!9+408/+9!5=!9=!.11!=>!5-+!;C6;0/8!9C<0/8!/=<6.1!=;+<.50=/.1!-=C<4A!!'=!
<+9C,+!+1+,5<0,053!,=/4C6;50=/E!5-+<+!04!.14=!./!0/F10/+!;C6;!@05-!.!6.M06C6!
9+408/!,.;.,053!=>!N#!P$*!5=!T++;!@.5+<!,0<,C1.50/8!5=!./3!=>!5-+!DC0190/8J4!<+QC0<+9!
1=.94!9C<0/8!=>>F-=C<!=;+<.50=/A!!!

70>>+<+/50.1!;<+44C<+!5<./46055+<4!R7$'4S!,=/5<=1!5-+!(B74!5-.5!<+8C1.5+!5-+!
;C6;4J!>1=@!<.5+4A!!'-+4+!7$'4!.<+!1=,.5+9!=/!5-+!4C;;13!./9!<+5C</!10/+4!,=60/8!
><=6!+.,-!=>!5-+!5-<++!.0<!-./910/8!C/054A!!'-+<+!.<+!.14=!7$'4!1=,.5+9!=/!+.,-!=>!5-+!
(%(!D=M+4!5=!<+8C1.5+!.0<>1=@!5=!5-+!U=/+4A!!'-+!BGI4!.<+!<+8C1.5+9!D3!5-+<6=45.54!
./9!6=5=<0U+9!,=/5<=1!?.1?+4A!!!

B=<!.!4,-+6.50,!=>!5-+!,-011+9!@.5+<!1==;E!;1+.4+!<+>+<!5=!%;;+/90M!%E!B08A!%F"A!!
2,-+9C1+!0/>=<6.50=/!=/!5-+!%VI4E!BGI4E!./9!(%(!D=M+4!,./!D+!>=C/9!0/!%;;+/90M!
WA!!G-011+9!@.5+<!;C6;!9.5.!,./!D+!>=C/9!0/!B08!()F"!D+1=@E!.4!@+11!.4!0/!%;;+/90M!WE!
'.D1+!WAOA!!
!

!
!

B08A!()F"!
Chilled Water Pump Schedule 

!"#!$ .@.1-!% A9!A%1@A-%
;-.BCD%:,A,:B1@%

ECA!F%
;-.BCD%G-,;%

EH1F%
CHWP-1 CHILLED WATER BASE MOUNTED 445 80 
CHWP-2 CHILLED WATER INLINE 50 35 

!
!
!
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!
#$%!&'%()!*+,%(-!
!
! .$)!/('%012!34)3$,(,5!/02/!%(-3()'%4)(!6'%()!0,!7(809()(7!%$!%/(!:40870125!
;)$-!%/(!<(1%)'8!4%080%+!38'1%5!'%!=>?$.!'17!'!)'%(!$;!@?!ABCD!!E/0,!/02/!%(-3()'%4)(!
6'%()!0,!7(,021(7!%$!3',,!%/)$42/!%/(!,/(88F,07(!$;!%/(!6'%()F%$F6'%()!GF%4:(!/('%!
(H</'12()!%$!01<)(',(!%/(!%(-3()'%4)(!$;!%/(!:4087012I,!/$%!6'%()!%/'%!)41,!%/)$42/!
%/(!%4:(F,07(D!!E/(!,/(88F,07(!6'%()!8('9(,!%/(!/('%!(H</'12()!'%!J>?$.!'17!0,!
<0)<48'%(7!:'<K!%$!%/(!LGBD!!!M1!%/(!%4:(!,07(!$;!%/(!/('%!(H</'12()5!6'%()!(1%(),!'%!
"N?$.!'17!'!-'H0-4-!)'%(!$;!"N>!ABCD!!O;%()!/('%!%)'1,;()!:(%6((1!%/(!,/(88!'17!
%4:(5!%/(!6'%()!(H0%,!%/(!/('%!(H</'12()!'%!"P?$.D!!E/0,!6'%()!0,!4,(7!%$!/('%!
7$-(,%0<!6'%()5!'17!'8,$!,4338+!%/(!:4087012,!QOQ!:$H!)(/('%!<$08,D!!!

E/(!/$%!6'%()!0,!7(809()(7!%$!%/(,(!,+,%(-,!:+!'!:',(!-$41%(7!34-3!60%/!'!
7(,021!<'3'<0%+!$;!"N>!ABC!'17!'!Q.RD!!E/(!Q.R!)(248'%(,!%/(!34-3!,3((7!:',(7!$1!
70;;()(1%0'8!3)(,,4)(!%)'1,-0%%(),5!S4,%!80K(!%/(!</088(7!6'%()!34-3,D!!!

.$)!'!,</(-'%0<!$;!%/(!/$%!6'%()!8$$35!38(',(!)(;()!%$!O33(170H!O5!.02D!OFJD!!
*</(748(!01;$)-'%0$1!$1!%/(!/('%!(H</'12()5!7$-(,%0<!6'%()!/('%()5!'17!QOQ!:$H(,!
<'1!:(!;$417!01!O33(170H!TD!!R'%'!$1!%/(!/$%!6'%()!34-3!0,!8$<'%(7!01!.02D!QUFJ!
:(8$65!'17!<'1!'8,$!:(!;$417!01!O33(170H!T5!E':8(!TD=D!

!
!
!

!
.02D!QUFJ!

Pump Schedule 

!"#!$ .@.1-!% A9!A%1@A-% ;-.BCD%:,A,:B1@%ECA!F% ;-.BCD%G-,;%EH1F%
HWP-1 HEATING WATER BASE MOUNTED 145 20 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!
!*42"/(4"5%.=38*+%@(#38%:038%
!

$%&'!())!
!

*+,-./0,.1!2345+6!70845!9:45!
!

! ;+1:<=!70>?!())@"!4-:<4!.!A8+.BC:</!:D!5-+!6+,-./0,.1!4345+6E4!D0845!,:45?!!
'-+!6+,-./0,.1!4345+6!D0845!,:45!<.4!410>-513!:F+8!GH!60110:/!./C!.,,:I/5+C!D:8!
J?KL!:D!5-+!5:5.1!,:45!:D!,:/458I,50:/=!<-0,-!<.4!.A:I5!GH?K!60110:/?!!'-04!D0845!,:45!
M+8!4NI.8+!D::5!D:8!5-04!D.,01053!04!GOP?JQ?!!!'-04!04!.!M8+553!1:<!/I6A+8!0/!5+864!:D!
5-+!.F+8.>+!,:45!:D!.!6+,-./0,.1!4345+6?!!'-04!04!CI+!5:!5-+!D.,5!5-.5!5-+8+!.8+!/:!:/@
405+!,-011+84!:8!A:01+84?!!'-+!6+,-./0,.1!4345+6!04!F+83!406M1+!./C!C:+4!/:5!-.F+!
6./3!,:6M:/+/54!.4!,:6M.8+C!5:!5-+!.F+8.>+!D.,01053!:D!5-04!40R+?!!;+,.I4+!:D!5-04=!
5-04!4345+6!04!F+83!0/+SM+/40F+?!!
!
!

!
!

70>?!())@"!
First Cost 

!"#$%&'()*)(+,-./)0123(% "#$%! "#$%&'(!
HVAC – Mob/Demob  $17,670   $0.28  
HVAC – Submittals  $84,716   $1.34  

HVAC – Equipment/Material  $1,060,719  
 

$16.84  

HVAC – Installation  $1,420,385  
 

$22.55  
HVAC – Start Up  $35,340   $0.56  

HVAC Controls – Submittals  $39,249   $0.62  
HVAC Controls – Materials  $196,247   $3.12  

HVAC Controls – Instillation  $147,185   $2.34  
HVAC Controls – Start Up  $9,812   $0.16  

!"!#$% %ABCDEECBFB%% %AGHIJD%%

!
!

!
!
!
!
!
!
!
!
!
!
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!*42"/(4"5%678(0/%
"#!

9:.;%<")=%.42005%0>%!"/"?*+*/8%

;*3(?/%@*"8(/?%"/)%:005(/?%A0")3%
!

$%&'!()))!

!

*+,-./!0+12-/.!1/3!4556-/.!7513,!

!

8,-/.!'91/+!'&%4:!;<<=!1!>?-63-/.!+/+9.@!A53+6!B59!2C+!&13@!DEC556!5B!

F1/1.+A+/2!G1,!E9+12+3H!!'C+,+!9+,?62,!G+9+!E5AI19+3!25!2C+!3+,-./!+/.-/++9J,!

+/+9.@!A53+6!GC-EC!G1,!E9+12+3!?,-/.!:/+9.@$95!#H"H!!K+65G=!L-.H!()))M"=N=O#!

E5AI19+,!2C+!9+,?62,!5B!2C+,+!2G5!+/+9.@!A53+6,H!

!

L-.H!()))M"!

!

!

!

!

!

!

!

L-.H!()))MN!

Heating Load 

Design (ft2/ton) 578.3 
Calculated (ft2/ton) 315.3 
% Diff 45.48% 

!

L-.H!()))M#!

!

!

!

!

!

!

!

!

! %,!@5?!E1/!,++!B95A!2C+!9+,?62,=!A@!+/+9.@!A53+6!C13!1!B+G!I95>6+A,H!!)2!G1,!

C193!25!1EE?912+6@!A53+6!2C+!3-BB+9+/2!6513,!5/!1!>?-63-/.!2C12!9+E+-P+,!166!-2,!

?2-6-2-+,!B95A!1!E+/2916!?2-6-2@!I61/2H!!L95A!2C+!3+,-./+9J,!A53+6!2C5?.C=!@5?!E1/!,++!

2C12!2C-,!>?-63-/.!G1,!3+,-./+3!25!>+!P+9@!+/+9.@!+BB-E-+/2H!!'C+!25216!3+,-./!+/+9.@!

E5/,?AI2-5/!G1,!E16E?612+3!25!>+!N;HQR!>+65G!2C12!5B!GC12!-,!9+S?-9+3!>@!'-26+!NT!

5B!416-B59/-1J,!>?-63-/.!9+.?612-5/,H!!K+E1?,+!-2!-,!2C12!A?EC!65G+9!2C1/!2C+!'-26+!NT!

9+S?-9+A+/2,!-2!S?16-B-+,!B59!>52C!5G/+9!1/3!3+,-./+9!-/E+/2-P+,H!!%!?2-6-2@!-/E+/2-P+!

G59U,C++2!-,!-/E6?3+3!-/!%II+/3-V!4=!165/.!G-2C!1!EC192!,C5G-/.!2C+!3+,-./+3!

I+9E+/21.+,!5B!+/+9.@!E5/,?AI2-5/!E5/E+9/+3!G-2C!2C+!3-BB+9+/2!2@I+,!5B!>?-63-/.!

6513,H!!L95A!2C+!-/E+/2-P+!,C++2!@5?!G-66!,++!2C+!5G/+9!9+E+-P+3!WTT=T;X!-/!

-/E+/2-P+,=!1/3!2C+!3+,-./+9!W"T=Q";H!

Cooling 
 "#$%&$#'()! *(+,-.! /!*,00!

Load (ft!"#$%& 549 812 32% 
Supply Air (CFM/ft!& 1.98 1.47 35% 
Ventilation Air (CFM/ft!& 0.86 0.67 28% 

Annual Energy Use 
 123450'6789!

Designed 129.47 
Calculated 153.14 
% Diff 18% 
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67*#"8(/?%@(380#=%
!

$%&'!()!
!

*+,-./012!304/5-6!
!

7-58!/9,!.4404/.1/!:.8+;4!,1,-26!8.1.2,-<!(!=.4!.>?,!/5!5>/.01!,1,-26!
;/0?0@./051!A./.!.?512!=0/9!.B,-.2,!:54/!-./,4!C5-!,.:9!/6+,!5C!4,-B0:,!-,D;0-,A!C5-!
/9,!&.A6!E:955?!5C!F.1.2,8,1/G!!'9,!A./.!4;++?0,A!=.4!C-58!H;?6!IJK!/5!H;1,!IJLG!!
M,?5=<!702G!()N"<O<P<Q#!4;88.-0@,!/9,!851/9?6!:514;8+/051!C5-!,.:9!4,-B0:,G!!
!

702G!()N"!R?,:/-0:0/6!S514;8+/051!

!
702G!()NO!R1,-26!S514;8+/051!C5-!S90??,A!T./,-!

!
!
!

!N!!!!
!"JJ!!
!OJJ!!
!PJJ!!
!#JJ!!
!UJJ!!
!VJJ!!

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

!N!!!!
!OJ<JJJ!!
!#J<JJJ!!
!VJ<JJJ!!
!KJ<JJJ!!
!"JJ<JJJ!!

2$%3*+#3#*4',5("1'
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!*42"/(4"5%678(0/%
"#!

9:.;%<")=%.42005%0>%!"/"?*+*/8%

$%&'!()*+!,-./&0!12-34567%2-!82/!927!:;7./!
!

!
!

$%&'!()*<!=25.37%>!:;7./!12-34567%2-!

%
%

1256;/.?!72!50!.-./&0!52?.@A!7B.!>;@>4@;7.?!.@.>7/%>%70!>2-34567%2-!C;3!
8;%/@0!>@23.'!!DB.!.-./&0!52?.@!3@%&B7@0!2E./!.37%5;7.?!7B.!.@.>7/%>%70!>2-34567%2-A!
F47!2-@0!F0!G'H+I'!!$2/!50!27B./!/.34@73A!(!C;3!-27!;F@.!72!?.?4>.!50!27B./!.-./&0!
52?.@!/.34@73!%-72!;!F/.;J?2C-!7B;7!C24@?!F.!>256;/;F@.!72!7B.!%-82/5;7%2-!(!
/.>.%E.?'!!%
%
%
%

!*!!!!
!#K!!
!"KK!!
!"#K!!
!LKK!!
!L#K!!
!+KK!!
!+#K!!
!<KK!!
!<#K!!

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

!*!!!!
!LKK!!
!<KK!!
!GKK!!
!HKK!!

!"AKKK!!
!"ALKK!!
!"A<KK!!
!"AGKK!!
!"AHKK!!

/"0'1#23$%&#'($)455$6#7.$
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67*#"8(/?%:0383%
!

$%&'!(!
!

)*+,-./01!234.4!
!

50+,16!738,9+4!-0:!&-.+4!
!
! 7/09+!.;+!&-:6!79;33<!3=!>-0-1+?+0.!/4!=+:!@6!.;+!A0/B+,4/.6C4!9+0.,-<!8./</.6!
*<-0.D!4.-0:-,:!8./</.6!,-.+4!:3!03.!-**<6E!!';+!-44/4.-0.!9-?*84!+0+,16!?-0-1+,!
F-4!-@<+!.3!1/B+!?+!-!@,+-G:3F0!3=!.;+!,-.+4!=3,!+-9;!4+,B/9+!.;+6!,+9+/B+E!!H+<3FD!
I/1E!(J"!1/B+4!.;+4+!8./</.6!,-.+4!-4!.;+6!-**<6!.3!93048?*./30!:-.-!*,3B/:+:E!
!

I/1E!(J"!
!

!"#$#"%&'(")*&
+$),"-#,#"%& "#$%&'()!
./#$$)0&1(")-& "*&+,-.!
23"&1(")-& "//#0&+,-.!
435)*"#,&
1(")-& "0#1&/$$!234!

!
%008-<!)*+,-./01!234.!

!
I,3?!,-.+4!-0:!93048?*./30!;/4.3,6!*,3B/:+:D!K!F-4!-@<+!.3!9-<98<-.+!.;+!

-008-<!934.!3=!3*+,-./30!.;/4!=-9/</.6!=,3?!L8<6CMN!.3!L80+CMOE!!H+<3FD!I/1E!(JP!/4!-!
9;-,.!.;-.!@,+-G4!:3F0!.;+!-008-<!934.4!=3,!+-9;!8./</.6!4+,B/9+E!K!;-B+!-<43!*,3B/:+:!
-!?30.;<6!@,+-G:3F0!3=!.;+!934.!3=!,800/01!.;/4!=-9/</.6!/0!I/1E!(JQ!30!.;+!0+R.!*-1+E!!!
%4!638!9-0!4++!=,3?!.;+!:-.-D!.;/4!@8/<:/01!/4!B+,6!/0+R*+04/B+!.3!3*+,-.+!/0!
93?*-,/430!.3!3.;+,!@8/<:/01!3=!/.4!4/S+E!!';/4!/4!:8+!?34.!</G+<6!:8+!.3!.;+!=-9.!.;-.!
.;+!A0/B+,4/.6C4!9+0.,-<!8./</.6!*<-0.!48**</+4!.;+!@8/<:/01!9;+-*<6!-0:!+==/9/+0.<6E!!
';+!T8-</.6!3=!:+4/10!-<43!*<-64!-!@/1!*-,.E!!';+,+!/4!03!:38@.D!.;-.!:+4/10/01!.;+!
@8/<:/01!PUEOV!-@3B+!.;-.!,+T8/,+:!@6!'/.<+!PW!F/<<!*-6!3==!/0!.;+!<301!,80E!

!
!

I/1E!(JP!
!
%

!
!
!
!
!
!

6778($&9:)-("#7;&.3*"&

Electricity (41.1%) $50,266.80 
Chilled Water (15.1%) $18,456.00 

Hot Water (19.6%) $23,943.00 
Domestic Water (24.2%) $29,560.20 

<9<6=& "/55655*#$$!
<9<6=>?"@& "/#7/!
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%
%
%
%
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%
%
%

$%&'!()*!
%
%

%
%
%
%
%

+!
,+++!
-+++!
.+++!
/+++!
"++++!
",+++!
"-+++!
".+++!
"/+++!

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

0123!456!
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@--;%:#*)(83%
!

$%&'!()!

!

*++,!-./0123!

!

! $.45/62!2/783!010!942!:;.3;/!*++,!6/.21<1672149=!7>2?4;@?!12!A73!./B;1./0!CD!

2?/!;91E/.312D!2?72!2?/!C;1>019@!C/!0/31@9/0!A12?!*++,!327907.03!19!8190F!!G/>4A!13!

7!27C>/!3?4A19@!2?/!C./7H04A9!4<!:4331C>/!*++,!6./0123F!!)2!13!3?4A9!2?72!/E/9!

2?4;@?!2?/!C;1>019@!13!942!*++,!6/.21<1/0=!12!13!/B;1E7>/92!24!7!*++,!31>E/.!6/.21<1/0!

C;1>019@F!!

!

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

$././B;1312/!"I!!-4932.;62149!%621E12D!$4>>;2149!$./E/92149!J!K+L!

!

$././B;1312/!MI!!+9E1.498/927>!L12/!%33/338/92!J!K+L!

!

-./012!NFMI!!%>2/.9721E/!'.793:4.272149!O!G16D6>/!L24.7@/!790!-?79@19@!&4483!

• G16D6>/!.76H3!7./!:.4E10/0!A12?19!6>43/!:.4P1812D!24!2?/!C;1>019@!766/33F!

!

! $41923I!!"!

!

-./012!QF"I!!L12/!,/E/>4:8/92!O!$.42/62!4.!&/324./!R7C1272!

• %9!/.43149!790!3/018/9272149!6492.4>!:>79!A73!1964.:4.72/0!19!2?/!6492.762!

046;8/9272149!790!18:>/8/92/0F!

!

! $41923I!!"!

!

-./012!QFMI!!L12/!,/E/>4:8/92!O!S7P181T/!U:/9!L:76/!

• V/@/272/0!4:/9!3:76/3!/B;1E7>/92!19!7./7!24!2?/!C;1>019@!<442:.192!7./!

:.4E10/0!7>>!7.4;90!2?/!C;1>019@F!

!

! $41923I!!"!

!

-./012!WF"I!!R/72!)3>790!+<</62!J!X49J&44<!!

• &/0;619@!?/72!13>790!/<</62!49!2?/!312/F!R7.0367:/!49!2?/!312/!?73!7!L4>7.!

&/<>/62796/!)90/P!@./72/.!2?79!MY!790!7!3;C3279217>!7./7!4<!2?/!64;.2D7.0!13!

3?70/0!CD!2.//3F 

!

! $41923I!!"!

!

!

!

!
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$%&'()!*+,-!!.&/)!012/3'!455&6)!7!8995!
• .&/)!(12/3'!&55&6)!93!):&!%995!(1!%&';6&'!<=!):&!;)(2(>/)(93!95!!?6992!%995@!)9A!

6/A!1:&&)!):/)!:/1!/!:(B:!C92/%!8&52&6)/36&!03'&D+!
!
! E9(3)1-!!"!
!
$%&'()!F-!!G(B:)!E922;)(93!8&';6)(93!

• G(B:)!A922;)(93!%&';6)(93!93!):&!1()&!(1!/6:(&H&'!<=!):&!;1&!95!:(B:!&55(6/6=!
5(D);%&1!)9!%&';6&!2(B:)(3B!A9I&%!/3'!(22;J(3/)(93!(3)&31()=+!

!
! E9(3)1-!!"!
!
!"#$%&'(()*)$+*,-&
!
E%&%&K;(1()&!"-!!L/)&%!M1&!8&';6)(93!7!,NO!8&';6)(93!P!Q4C!
!
$%&'()!"-!!L/)&%!455(6(&3)!G/3'16/A(3B!

• L/)&%!&55(6(&3)!2/3'16/A(3B!(1!/6:(&H&'!<=!):&!;1&!95!3/)(H&!/3'!/'/A)(H&!
A2/3)(3B!69JA9;3'&'!I():!&55(6(&3)!(%%(B/)(93!1=1)&J+!!

!
! E9(3)1-!!,!)9!R!
!
$%&'()!,-!!0339H/)(H&!L/1)&I/)&%!S&6:3929B(&1!

• 0%%(B/)(93!1=1)&J!:/1!<&&3!'&1(B3&'!)9!;1&!%&62/(J&'!/3'!)%&/)&'!
I/1)&I/)&%!5%9J!):&!$9;3)=+!

!
! E9(3)1-!!,!
!
$%&'()!T-!!L/)&%!M1&!8&';6)(93!

• E2;J<(3B!5(D);%&!I/)&%!;1&!%&';6)(93!I():!):&!;1&!95!29I!529I!5(D);%&1+!
!
! E9(3)1-!!,!)9!R!
!
'+$%.,&"+/&0#12345$%$-&
!
E%&%&K;(1()&!"-!!U;3'/J&3)/2!$9JJ(11(93(3B!95!V;(2'(3B!43&%B=!C=1)&J1!PQ4C!
!
E%&%&K;(1()&!,-!!W(3(J;J!43&%B=!E&%59%J/36&!PQ4C!
!
E%&%&K;(1()&!T-!!U;3'/J&3)/2!8&5%(B&%/3)!W/3/B&J&3)!P!Q4C!
!
$%&'()!"-!!XA)(J(>&!43&%B=!E&%59%J/36&!

• S:&!)9)/2!&3&%B=!1/H(3B1!59%!):&!A%9Y&6)!(1!,FO!9H&%!):/)!%&K;(%&'!<=!S()2&!,R!
/3'!TFO!9H&%!):/)!1)(A;2/)&'!(3!ZC.8Z4!#N+"+!!

!
! E9(3)1-!!"!)9!"#!
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!
$%&'()!"*!!+,-.()&!/&,&0123&!4,&%56!

• 7!8931%!1%%16!(8!8:;&'<3&'!=9%!(,8)1331)(9,!9,!);&!%99=!);1)!0(33!>%9?('&!1!
8<28)1,)(13!>9%)(9,!9=!);&!3(5;)(,5!391'!9=!);&!2<(3'(,5@!

!
! A9(,)8*!!B!)9!C!
!
$%&'()!D*!!4,;1,:&'!$9EE(88(9,(,5!

• F;&%&!018!1,!&G)&,8(?&!:9EE(88(9,(,5!>%9:&88!9=!);&!2<(3'(,5!&,&%56!
868)&E8@!!
!

! A9(,)8*!!"!
!
$%&'()!H*!!4,;1,:&'!/&=%(5&%1,)!I1,15&E&,)!

• 733!JK7$!868)&E8!(,!);&!>%9L&:)!1%&!=%&&!9=!;6'%9:;39%9=3<%9:1%29,8!1,'!
:;39%9=3<%9:1%29,8!0();!>%&8&,:&!9=!1,6!(,!);&!8<2!868)&E8!>31,,&'!=9%!1!
>;18&-9<)M!&==&:)(?&36!E(,(E(N(,5!1,6!9N9,&!'&>3&)(9,@!

!
! A9(,)8*!!B!
!
$%&'()!O*!!I&18<%&E&,)!1,'!K&%(=(:1)(9,!

• .&>1%1)&!E&)&%(,5!(8!(,8)133&'!)9!E9,()9%!);&!;&1)(,5!1,'!:993(,5!
%&P<(%&E&,)8!=9%!);&!2<(3'(,5@!F;&!518!1,'!&3&:)%(:!8<>>36!(8!1389!8&>1%1)&36!
E9,()9%&'!=9%!&==(:(&,:(&8@!

!
! A9(,)8*!!"!
!
$%&'()!Q*!!R%&&,!A90&%!

• 7!8931%!1%%16!(8!8:;&'<3&'!=9%!(,8)1331)(9,!9,!);&!%99=!);1)!0(33!>%9?('&!1!
8<28)1,)(13!>9%)(9,!9=!);&!3(5;)(,5!391'!9=!);&!2<(3'(,5@!

!
! A9(,)8*!!"!
!
!"#$%&"'()"*+),$(-.%/$(0)
)
A%&%&P<(8()&!B*!!.)9%15&!1,'!$933&:)(9,!9=!/&:6:3123&8!-!S4.!
!
$%&'()!D*!!I1)&%(138!/&<8&!

• F;&!&G)&%(9%!8T(,!188&E236!(8!'&8(5,&'!18!1!%1(,!8:%&&,!868)&E!0();!);&!
E1L9%!9>1P<&!&3&E&,)!9=!);&!188&E236!2&(,5!:9E>98()&!>1,&38!UF%&8>1V!);1)!
;18!1!39,5!1,'!<8&=<3!3(=&!1,'!:1,!2&!>9)&,)(1336!%&<8&'!9%!%&39:1)&'@!!

!
! A9(,)8*!!B!)9!"!
!
!
!
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$%&'()!*+!!,&-.-/&'!$01)&1)!
• 21!3''()(014!)5&!6)%&7839!831&/7!-017(7)!0:!388%0;(<3)&/.!#=>!807)?(1'@7)%(3/!

A37)&B!!
!
! C0(1)7+!!#!)0!"!
!
$%&'()!=+!!,&D(013/!E3)&%(3/7!

• F!<3G0%!3%&3!0:!)5&!-3%8&)(1D!(7!<31@:3-)@%&7!(1!3!8/31)!/0-3)&'!A()5(1!3!=HH!
<(/&!%3'(@7!:%0<!)5&!G0I7()&B!
!

! C0(1)7+!!#!)0!"!
!
$%&'()!J+!!,38('/.!,&1&A3I/&!E3)&%(3/7!

• K5&!831&/7!3%&!-0<8%(7&'!0:!-&//@/07&!0%!A00'!:(I&%7!:%0<!53%L&7)&'!:0%&7)7!
)53)!<3M&!@8!NH>!0:!()7!)0)3/!-01)&1)B!O3%L&7)&'!:0%&7)7!3%&!-017('&%&'!
P%38('/.!%&1&A3I/&9B!

!
! C0(1)7+!!#!
!
!"#$$%&'"()%$"*+",-.&/0-.),12&
&
C%&%&Q@(7()&!#+!!E(1(<@<!21'00%!F(%!R@3/().!C&%:0%<31-&!?!STU!
!
C%&%&Q@(7()&!"+!!T1L(%01<&1)3/!K0I3--0!U<0M&!VTKUW!$01)%0/!?!STU!
!
C%&%&Q@(7()&!X+!!E(1(<@<!F-0@7)(-3/!C&%:0%<31-&!?!STU!
!
$%&'()!"+!!21-%&37&'!Y&1)(/3)(01!

• E&&)7!<(1(<@<!L&1)(/3)(01!&::&-)(L&1&77!%&Q@(%&<&1)7!A()50@)!
'(78/3-&<&1)!L&1)(/3)(01B!
!

! C0(1)7+!!#!
!
$%&'()!XB#+!!$017)%@-)(01!2FR!E313D&<&1)!C/31!Z![@%(1D!$017)%@-)(01!

• K5&!:3-(/().!537!3!-017)%@-)(01!(1'00%!3(%!Q@3/().!8/31B!
!

! C0(1)7+!!#!
!
$%&'()!XB"+!!$017)%@-)(01!2FR!E313D&<&1)!C/31!Z!\&:0%&!]--@831-.!

• K5&!:3-(/().!537!3!807)!0--@831-.!(1'00%!3(%!Q@3/().!8/31B!
!
! C0(1)7+!!#!
!
!
!
!
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#$%&'(!)*!!+,-./0'(('12!34(%$'456!
• 78%!%9(%$',$!7$%6:4!:41%56!&,!1,(!;,1(4'1!<$%4.=,$045&%8>&%!41&!'6!

;5466'='%&!46!4!5,-!%0'(('12!04(%$'45?!
!
! @,'1(6*!!A!(,!)!
!
#$%&'(!B?"*!!#,1($,554C'5'(>!,=!D>6(%06!E!78%$045!#,0=,$(!

• 3%%(6!(8%$045!;,0=,$(!41&!:%$041%1(!0,1'(,$'12!-'(8!41!4<(,04(',1!
6>6(%0!(84(!;41!0,1'(,$F($%1&!455!$,,0!6(4('6(';6!41&!%G<':0%1(!
:%$=,$041;%?!
!

! @,'1(6*!!A!
!
#$%&'(!H?A*!!78%$045!#,0=,$(!E!I%6'21!

• 3%%(6!(8%$045!;,0=,$(!41&!:%$041%1(!0,1'(,$'12!-'(8!41!4<(,04(',1!
6>6(%0!(84(!;41!0,1'(,$F($%1&!455!$,,0!6(4('6(';6!41&!%G<':0%1(!
:%$=,$041;%?!
!

! @,'1(6*!!A!
!
#$%&'(!H?"*!!78%$045!#,0=,$(!E!J%$'=';4(',1!

• 78%$045!;,0=,$(!846!C%%1!K%$'='%&?!
! @,'1(6*!!A!
!
#$%&'(!L?A*!!I4>5'28(!41&!J'%-6!E!I4>5'28(!

• I4>5'28('12!'6!:$,K'&%&!(,!HMN!,=!455!'1(%$',$!6:4;%6?!
!
! @,'1(6*!!A!(,!O!
!
#$%&'(!L?"*!!I4>5'28(!41&!J'%-6!E!J'%-6!

• @41,$40';!K'%-6!,=!(8%!@4;'=';!P;%41!41&!(8%!0,<1(4'16!
• Q!6%$'%6!,=!6($4(%2';455>!:54;%&!7%$$4;%6!4(!%4;8!5%K%5!:$,K'&%!=$40%&!K'%-6!,=!

(8%!-4(%$=$,1(!
!
@,'1(6*!!A!

!
#$%&'(!AR*!!3,5&!@$%K%1(',1!

• 3'6(!%5'0'14(,$6!41&!='5(%$6!84K%!C%%1!:$,K'&%&!(,!'18'C'(!(8%!2$,-(8!,=!0,5&?!
!
! @,'1(6*!!A!
!
!!! S$,0!(8%!%K45<4(',1!4C,K%T!'(!68,-6!(84(!(8'6!=4;'5'(>!;,<5&!G<45'=>!=,$!
41>-8%$%!=$,0!OM.HA!:,'1(6?!!U(!-46!K%$'='%&!C>!(8%!&%6'21!(%40!(84(!(8%>!$%;%'K%!MO!
:,'1(6T!-8';8!'6!%5'2'C5%!=,$!+//I!6'5K%$!;%$('=';4(',1?!
!
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!*42"/(4"5%.=38*+%:#(8(@'*%
!

$%&'!())!
!

*+,-%./,%0!123'+4!5&/'/67+!
!

! 89'+&!'-:&:7;-!+<%07%'/:.!:9!'-+!=51>!?%@2!1,-::0!:9!*%.%;+4+.'A3!
4+,-%./,%0!323'+4B!/'!3++43!0/C+!'-+!@+3/;.!'+%4!-%3!@:.+!%!37D+&E!F:EG!!H-+2!-%<+!
,&+%'+@!%!323'+4!'-%'!I:&C3!+99/,/+.'02!I/'-!%.!:D+&%'/.;!,:3'!:9!:.02!JKGLKM9'"G!!!!!
H-+2!4%.%;+@!':!@:!'-/3!I-/0+!3'/00!4%/.'%/./.;!%!0:I!9/&3'!,:3'!%'!JNOGPQG!!)'!I:&C+@!
/.!'-+/&!9%<:&!'-%'!'-+!E7/0@/.;!/3!37DD0/+@!I/'-!,-+%D!+.+&;2!E2!'-+!=./<+&3/'2A3!
,+.'&%0!7'/0/'2!D0%.'B!E7'!+<+.!/.!0/;-'!:9!'-/3B!'-+2!@/@!.:'!.+;0+,'!':!,&+%'+!%!-/;-02!
+99/,/+.'!323'+4G!!H-+!E7/0@/.;!+R,++@3!'-+!4/./474!&+67/&+4+.'3!E2!%!9%/&02!0%&;+!
%4:7.'!/.!3+<+&%0!,%'+;:&/+3G!!)'!/3!"PS!%E:<+!'-+!H/'0+!"N!&+67/&+4+.'3!%.@!#PS!
%E:<+!81T?8U!LQGK!3'%.@%&@3G!!)'!/3!.:!@:7E'!%!<+&2!+99/,/+.'!323'+4!%.@!/4D&:</.;!
:.!'-+!@+3/;.!I/00!E+!%!':7;-!'%3CG!!V.+!'-/.;!':!0::C!/.':!I/00!E+!'-+!9+%3/E/0/'2!:9!
73/.;!@/99+&+.'!373'%/.%E/0/'2!D&/.,/D%03G!!H-+2!D0%.!':!/.3'%00!%!3:0%&!%&&%2!/.!'-+!
97'7&+B!%.@!+<%07%'/:.!:9!%!3:0%&!323'+4!4/;-'!E+!3:4+'-/.;!':!0::C!/.':G!!8.:'-+&!
D:33/E/0/'2!I:70@!E+!':!%@@!4:&+!3:D-/3'/,%'+@!,:.'&:03!':!'-+!323'+4B!:&!4%2E+!
%0'+&!3:4+!%&,-/'+,'7&%0!9+%'7&+3G!!!!
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$%&'!()*!+,%--./!012.3!4556!78,.912%8!
!
!

!
!
!

$%&'!()"!:52!012.3!4556!78,.912%8!



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

!*42"/(4"5%678(0/%
"#!

9:.;%<")=%.42005%0>%!"/"?*+*/8%

%

%

%

%

%

%

,@@-A;BC%D%

-E'(7+*/8%;"8"%

%

%

%

%

%
!



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

!*42"/(4"5%678(0/%
"#!

9:.;%<")=%.42005%0>%!"/"?*+*/8%

$%&'(!)*+!
AIR HANDLING UNIT SCHEDULE 

UNIT LOCATION 

AIR 
VOL. 
(CFM) 

SA 
TEMP 
("#$ 

SUPPLY FAN 
PRESSURE 
(IN. WG.) 

SUPPLY FAN 
MOTOR SIZE 

(HP) 
OA VOLUME 

(CFM) 
AHU-1  ROOF 40000 53 4.5 50 12,000 

AHU-2A ROOF 35000 53 4.5 40 10,500 
AHU-2B ROOF 35000 53 4.5 40 10,500 
!
!

!
$%&'(!)*"!

Heat Exchanger Schedule 
Fluid 
Type 

Temp In 
(oF) 

Temp Out 
(oF) 

Max. PD 
(ft) GPM 

Pressure 
(PSIG) 

Tube Side 
Water 140 180 5 145 400 

Shell Side 
Water 350 250 5 60 150 

!
!
!

$%&'(!)*,!
Pump Schedule 

!"#!$ .@.1-!% A9!A%1@A-%
;-.BCD%:,A,:B1@%

ECA!F%
;-.BCD%G-,;%

EH1F%

CHWP-1 
CHILLED 
WATER BASE MOUNTED 445 80 

CHWP-2 
CHILLED 
WATER INLINE 50 35 

HWP-1 
HEATING 
WATER BASE MOUNTED 145 20 

!
!
!

$%&'(!)*-!
Domestic Water Heater Schedule 

Unit DWH-1 
Storage Capacity (Gallons) 130 
Inlet Water Temp. (oF) 40 
Outlet Water Temp. (oF) 140 
Heating Capacity (GPH) 480 
Heating Water Inlet Temperature (oF) 180 

Heating Water Outlet Temperature (oF) 155 
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Fan Coil Unit Schedule 

Unit Number FCU-1 FCU-2 FCU-3 FCU-4 

Room Served 
1st FLR 

MCC 
2nd FLR 

ICC 
3rd FLR 

ICC Server 
Rated CFM 425 200 200 200 
ESP (IN. W.G.) 0.3 0.25 0.25 0.25 
HP 1/8 1/12 1/12 1/12 
Entering Air Temp DB/WB 
(oF) 80.5/64.5 80.5/64.5 80.5/64.5 80.5/64.5 
Leaving Air Temp DB (oF) 55 55 55 55 
Inlet/Outlet Water Temp (oF) 42/60 42/60 42/60 42/60 
Sensible Cooling Capacity 
(BTUH) 7800 3400 3400 3400 
Cooling Control Valve (GPM) 4 2.5 2.5 2.5 
Cooling Coil PD. (ft) 5 5 5 5 
Maximum NC Level 30 30 30 30 
!
Unit Number FCU-5 FCU-6 FCU-7 

Room Served 4th FLR ICC 
Elevator 

Equipment Main Elec. Room 
Rated CFM 200 1500 6000 
ESP (IN. W.G.) 0.25 0.3 0.3 
HP 1/12 .5 2 
Entering Air Temp DB/WB (oF) 80.5/64.5 80.5/64.5 80/67 
Leaving Air Temp DB (oF) 55 55 55 
Inlet/Outlet Water Temp (oF) 42/60 42/60 42/60 
Sensible Cooling Capacity 
(BTUH) 3400 42000 152000 
Cooling Control Valve (GPM) 2.5 8 27 
Cooling Coil PD. (ft) 5 5 5 
Maximum NC Level 30 30 30 
    
!
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VAV Schedule 
!"#$%$&'(% :@!%<,AB-%

A 0-250 
B 0-350 
C 0-500 
D 0-750 
E 0-900 
F 0-1000 
G 0-1600 
H 0-2200 
J 0-2900 
K 0-5600 



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

!*42"/(4"5%678(0/%
"#!

9:.;%<")=%.42005%0>%!"/"?*+*/8%

$%&'(!)*+!
AHU Fan Schedule 

Unit  RF-1 RF-2A RF-2B 
Service AHU-1 AHU-2A AHU-2B 
Location AHU-1 AHU-2A AHU-2B 
Max. CFM 32000 28000 28000 
Min. CFM 9600 8400 8400 
Static Pressure (In. W.G.) 2 2 2 
Outlet Velocity (FPM) - - - 
Wheel Diameter (In.) 44 44 44 
Fan RPM 800 750 750 
Fan Type Airfoil Airfoil Airfoil 
Style Plenum Plenum Plenum 
Motor HP 20 20 20 
Motor BHP 16 13.5 13.5 
Motor RPM 1750 1750 1750 

!
!
!
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Exhaust Fan Schedule 

Unit  E-2 E-5 E-6 E-7 E-8 E-9 

Service Mech. 
Room 

Toilet Exhaust 
Area A 

Toilet Exhaust 
Area B 

Elec. Closet 
Area A 

Elec. Closet 
Area B 

Elec. Closet 
Area C 

Location Roof Roof Roof Roof Roof Roof 
Max. CFM 2000 4000 4600 4000 4000 4000 
Min. CFM 600 4000 4600 4000 4000 4000 
Static Pressure 
(In. W.G.) 1 1 1 1 1 1 
Outlet Velocity 
(FPM) 1965 2170 2065 2170 2170 2170 
Wheel Diameter 
(In.) 13 18 20 18 18 18 
Fan RPM 1700 1320 1170 1320 1320 1320 
Fan Type BI BI BI BI BI BI 
Style Utility Utility Utility Utility Utility Utility 
Motor HP 1 2 2 2 2 2 
Motor BHP 0.75 1.35 1.5 1.35 1.35 1.35 
Motor RPM 1750 1750 1750 1750 1750 1750 
       
       

!
!
!
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!
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Lighting Loads 

TIME LIGHTS 
12 AM-6AM 5 
6AM-7AM 80 
7AM-8AM 90 
8AM-5PM 95 
6PM-7PM 80 

7PM-12AM 90 
!
!
!

$%&'(!)*,,!
Equipment Loads 

TIME EQUIPMENT 
12 AM-7AM 5 
7AM-8AM 80 

8AM-10AM 90 
10AM-12PM 95 
12PM-2PM 80 
2PM-4PM 90 
4PM-5PM 95 
5PM-6PM 80 
6PM-7PM 70 
7PM-8PM 60 
8PM-9PM 40 

9PM-10PM 30 
10PM-12AM 20 

!
!

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

Roof 0.033 
Walls 0.054 
Glass 0.3 

!
!
!

Lighting Power Density 

  ENTIRE BUILDING CLASSROOMS OFFICES HALLWAYS RESTROOMS 
LOAD (W/SF) 0.95 1.1 1.3 0.5 0.5 
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