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Appendix A: Trace Outputs

Air Handling Unit 2 System Output

Proscenium Theater Loads
Zone 1 — First level not under the balcony
Zone 2 — First level under the balcony
Zone 3 — Balcony
Zone 4 — Plenum of the Proscenium Theater
Orchestra Pit

28



9J0 z ebed odal swinsyosy) WeIsAS | - AleuUIs)Y

2Iv40 19pPN\id

:alWwep jesejeq

900Z/#0/¥0 U0 |Nd 6€£:90 }& PaIendled |'yA 00 @IOVHL Sy oy} Joj JBlue)  awep 198loid
z'8ve- I1ejoy
00 00 O 00 s 3do
00 00 O 00 #plwny| | o 0 0 llem GgGle €9z rejoy
0 0 €09 jooy
00 00 O 00 %o;o#_ oSl J14x3 00 00 00 00 00 00 O 00 00 00 umm> ydo
00 00 O 00 IH Xny £98°L Med 00 00 00 00 00 00 O 00 00 00 19 xny
06, 1’65 120Vl z'8ve- BIH urep 00S°Z Jool4 6'€S 105 Z0S vvY9 9%9 S8 120Vl 6812 GGle €92 61D ure
4o 4o WP ugin (%) =M arb 4. 4. qib 4, 40w ugn uan uoj
BA7 ju3 mopary [109 Ayoede) sse|9 lejo] ssoi9 yH/amaaq aneaT yH/am/ga 1eug  mopny 1oy “ded suag  Ayoede) |ejoL
NOILD313S 1100 9NILV3IH SVIv NOILD3T3S 1100 9NITO0D
g 0000} 920'G9z- 061'601- <==[eJ0] pueiD | 00'00} SLS'ELL 10000} +G0°LEY 220'L.L 98/'L.1 <== [e}0] pueID)
20s ajdoad ‘oN | ,
60°€e-  L0TP H-1u/mg ” 1000 0 uBisaq je Jeayay
¥2'682 uoll | | 000 0 Jeayay [euonIppy | 16,0y 11£'162 0 dmjd jesH jonq
G'EEs uoywyd | | 00°0 0 "HiQ yeayaid vy | 162°€ 08202 082'0Z jesy ued jay
18°L 1871 W2 | [ 000 0 "Hid ¥eayaid VO 162°€ 08202 jesH ueq ‘dng
vl vl VO%||LEL-  viv'E JeaH jsneyxy | '¥G'0-  60V'E- 60%'¢c- jeaH jsneyxy
Bunesy Bul0o0d 8/°/€  8¥L'00L- 8¥1'001- Buizig upun/AQ | 00°0 0 1000 0 0 Buizig apun/A0
cL'zs  L8LselL- 0 peouone|usA ' 000 0 'SP/l 880°0LL 0 0 peoq uope|uap
SYJ ONIY33ANIONT 000 0 A peoq Bued | ,0Z-  8YE‘Z 10070 0 G68°C G682 peoq Buiie
| |
000 0 0 <==[BJOL GNS | €001 800l '£9'LE  029'661 299'92 8G6°2LL <== [ejo] qnS
0 0 Keenixny | | 000 0 0 oSN €€V SLB'Y 1810 GL6Y 0 GL6'Y sl
0 0 yx3 wy || 000 0 0 oidoad ' €8'¥L  OV6'Y8 1082 068yl 068yl a|doad
L0EZ L0E'C Isneyx3 | | go'g 0 0 sybim 1 82T ¥SLYE 1608 G18°0S 299'9Z ¥S1'v sybI
120 120yl QC._SuON_ speo jeusaju] ” ” SpeoT |eusdjul
0 0 yy/doysuiy | |
120V l20'v) Addng | [ot'LL zegz'oe- 8c8’/.- <==[eJoL qns | €9'L  GG8'l 160 118'se G60'vC zely <==[eJ0] QNS
0 0 ur| {000 0 0 uonesyul 1 000 0 100°0 0 0 uoneyu|
L0g'z L0€'C WaA || ¥L'Z 0L9'G 0.9'G- Joojl4 pesodx3 | 000 0O 1000 0 0 Joo|4 pesodx3
Bunesy buioon 80  99L'T 891°C- uoniued 1 €9') 668l 1120 AN AN} uoniued
000 0 0 puodjlem 000 O 000 0 0 0 puoy |lepm
SMO14dIV 000 O 0 puo) sse|o m 000 O m 000 0 0 0 puo) sselo
000 O 0 Jejogssel ;000 O 10070 0 0 0 Je|og sse|n
'8 ¥8eTe- 0 puop ooy 1000 O 128'€ S60'vC G602 0 puo jooy
000 O 0 puog euAS 1000 O 10070 0 0 0 puod ejiANS
00 60 Ppujud| (000 O 0 Jlejog w__a_w 1000 0 1000 0 0 0 Jlejog wﬂ__a_w
00 0 awtpeig u4 SpeoT ado|dAuUz] | | speoT ado|aAau3z
00 10 AL ud || (%) u/mg u/mg 1 (%) u/mg 1 (%) u/mg u/mg u/mg
0'8S G'L8 VOA9Y | | [B30L JO suas joL suag asedg ' 1eJ01 JO @lqisuss '[E1OL 4O [BloL e + 'Suag ‘je + ‘suag
089 G9/. uinjay Juadidd )eed |10D yead womaw | Juadiad womaw ,ucwo._wn_ SN wnus|d momaw
9'99 18 wnus|d ! !
0G. 089 aavs ¥L 9avo ” 68 :4avO ” 201 / ¥ 1 68 *HH/gM/EAVO 1Y 9pISINO
Buneay Buioon L/€L dH/ON 9L/ /L UH/ON ! Gl /L HH/ON ‘2wl je payesd
SUNLVIIdNTL MV3d 7100 ONILVIH MVv3d 32VdS 910 MVv3d 7100 9NITO0D
auoz a|buig Z-NHVY
ae A
:OEQO ﬁmoqﬁmﬂooz m Sy DSH .HO,« .EHQDQ

9)nYoS UdIeY

swins)o9y) wajsAsg

oreme[o( Jo ANSIoAIUN




L0l J0 86 9bed Wodal sWNsS)}OaYD WOOoY | - SAIRUISYY

ol

V40 [BPN\id

:aweN jesejeq

900Z/G0/#0 U0 INV 00:Z| ¥& peje|noled | 'yA 002 @30VYL SMY 8y} Jojusjue]  :aweN josfold
G'v6- I1e301
00 00 0 00 e ¥do
00 00 O 00 JpIwny| | 0 0 0 llem 0L 06 r1ejoy
0 0 0 Jooy
00 00 O 00 %o;mi 051 44x3 00 00 00 00 00 00 O 00 00 00 umm> o
00 00 O 00 H xny 0¥9 Hed 00 00 00 00 00 00 O 00 00 00 19 xny
06, 885 G¥Z'S S'v6- B1H urey 0041 ool 6'€S L0S 20§ V€9 v'€9 §'8L S¥T'S 98 0L 06 B1D urep
4o do W ugn (%) 24 aub 4, 4. qub 4, 4o W ugin ugin uoy
BA7 3 mopaty 10D Apoede) sse|9 [ejo) ssoi9 ¥H/aM/aa @Aed  MH/AM/GQ J9jug  Mojuly 109 “ded suag  Ayoede) [ejoL
NOILO313S 1100 ONILVIH SVIAV NOILO3T3S 110D ONIT00D
g 0000} 6GH'¥6 ze8' oy <==[€J0] pueis | 00°00} Z£8'0F 100°00L 80€£'SlZ 8¥¥'9 19/°19 <== [e]0] pueID
00z a|doad "oN | |
96°66-  €££'€9 Aaumg | 000 0 JeaH wnuajd waysAs | 000 0 uBisaq je yeaysy
05'681 uol4 ({000 0 Jeayay [euoIppy | 10Lvy 82’96 0 dmyd jeaH jonQ
69485 uoywyd || 000 0 "HiQ ¥edyaid vy | 119 V212 V21 JesH ue4 J9y
60°€ 60°€ MW (1000 0 "Hi@ Jedydid VO | 119°¢ VLL'L JeoH ued ‘dng
0Ll 0/l VO%|[|000 O JeaH jsneyxy | 190- €2€')- £ze')- JedH jsneyx3
Bunesy Buioon vroe  8Ly've- 8lv've- Buizis Jpun/A0 1 000 O 1000 0 0 Buizis 1pun/AQ
11798 129°€S- 0 peo uoneusA ' 000 0 1,002 €L0'ch 0 0 peoT uonejuap
SYJ ONRIFANIONA 000 0 0 peoqBuiied 1000 0 1000 0 0 0 peo Buijed
| |
000 0 0 <==[BJOL QNS |1 J0'L6  9£9'6E 191’82 9€9°09 0 9€9°'09 <==[BJ0] QNS
0 0 1xny |1 000 0 0 osIy ;000 O 1000 0 0 0 osIN
0 0 uxgwy || 000 0 0 oidoad 1 GE'6L  00v'CE 1087 00F'€S 00%'€S |doad
£68 €68 Isneuxa || gog 0 0 swb 1 2LLL 98Tl 98¢ 9€T°. 0 9ez', s|ub
S¥Z's S¥e's QC._SuQN_ speoT jeusaju] ” ” SpeoT |eusdju|
0 0 yy/doisuiin | |
S¥e's  §¥e's Addng | 1629 GLY'O Sly'o- <==[e]ol QNS |€6'C  L6L') €50 zeL'l 0 zeLL <==[e]0] QNS
0 0 ur|jooo 0 0 uonesyul 1000 0 1000 0 0 uoneyu|
£69 £68 WeA (009  0/9G 0/9'G- Jooj4 pesodx3 | 000 0 1000 0 0 Joo|4 pesodx3
BunesHy Bui0on 6.0  Svi- Gvi- uopied €67 L6k’ €50 zelL'L AN uoniped
000 0 0 puod jlemM 000 0 1000 0 0 0 puoD [lBM
SMO1ddIv 000 © 0 puop sselo 1000 0 1000 0 0 0 puog ssej9
000 O 0 lejogsse|9 000 O 1000 0 0 0 Jejog sse|9
000 © 0 puog ooy 1000 O 1000 0 0 0 puoy Jooy
000 © 0 puod &yIAS 1000 0 1000 0 0 0 puoD SYIAS
00 60 pujuld|000 0 0 lejog w__a_w 1000 0 1000 0 0 0 lejog M_z__a_w
. . awtpeig u4 SpeoT ado|aAu3z speoT ado|aAau3z
W.m m.w AL ud || (%) u/mg u/mg m (%) u/mg m (%) u/mg u/mg u/mg
8'8G g8l VOf9Y | | [eI0L JO Ssuss joL suag aoedg '18J01 JO dlqisues '[eJ0L JO Iejol Je] + 'SUdg e + 'Sudg
089 €9/ uinjay Juadidd )eed |10D yead womaw | Juadiad womaw | jusdiead I8N wnus|d womaw
089 (7 wnuald ! !
0'GL 089 aavs vl :8avo ” 68 :davo ” 20l / ¥. /68 :HH/AM/EAYO 1Y 9pIsiNO
BunesHy Bulood L/€L HH/ON 9L/ /L UH/ON ! Gl /L 4H/ON :owi] je pexesd
STANLVHEIdNTL MVv3ad 7100 ONILVIH Mv3ad 30VdS 910 MVv3ad 7100 9NIT00D

uondQ [eo1uRYOIN
9)nYoS UdIeY

ae Ag

sSwNs)29y) wooy

av4n Buness usjeay] | sauoz

SIY 9Y) 10] 1)U
oreme[o( Jo ANSIoAIUN



L0l 40 66 9bed Wodal swNs)oaYD WO0oY | - SAIRUIS)Y

o'v40 18pn\:id

:awie jeseleq

9002/S0/¥0 U0 NV 00:Z) 1 paiejnojes | yA 00 @30VHL SV By} Joj Jslue)  awep 1o8loid
161~ 1ejoy
00 00 O 00 jusp 3do
00 00 O 00 uplwny| | o 0 0 em 6’85 6 ejoy
0 0 0 jooy
00 00 O 00 jeayaid 0 Jdx3 00 00 00 00 00 00 O 00 00 00 juap do
00 00 O 00 ByH xny ¥9¢ Med 00 00 00 00 00 00 O 00 00 00 619 xny
06, Z09 T66°C L6t~ ByH utepy 00L‘L Jooj4 6'€S L'0S Z0S 809 179 T8L T66T G'op 6’85 6 619 urey
4o 4o Wy ugan (%) 4 QM6 4, 4 qiH6 4, 4. wp ugan ugamw uoy
BA7  ju3 Moty 10D Ayoede) sse|9 lejo] ssou9 HH/aM/9Q @Aea] dH/am/gq 18z mopy 109 ‘ded suag  Ayoede) |ejol
NOILO3T3S 710D ONILVIH SVIadv NOILD3T3S 110D ONIT00D
00°00L LLL'6Y- 682'ce- <==[eJO pueiD | 00'00L 682'E€T 00°00L 690°LLL G6L'S 20.L°2¢ <== |p}O] puein
06 ajdoad "oN
S9vp-  LZ'€ES H-1u/nig | | 000 0 jeaq wnud|d wajsAs 00°0 0 ubisaq je Jeaysy
16622 uoyl4 || 00°0 0 jeayay [euonippy 689  S68'YS 0 dnyd jesH jonq
LE'€L9 uoywyd | [ 00°0 0 ‘1410 yeayaid vy 6L€ vy AN A jesH ued j9y
2Lz 2Lz /U | | 00°0 0 ‘1@ yeayaid VO 6L€ zev'y jeaH ue4 ‘dng
ol ad VO % || 000 0 jesH ysneyxg ¥G0-  LE9- 1€9- jesH jsneyx3
Bunesy Bujjoo) 96’9y  §98'Ce- G98'ze- Buizis Jpun/Ao0 | 00°0 0 000 0 0 Buizig Jpun/ro
867G  £28'Gz- 0 peo- uoie|yuaA | 00°0 0 GL'gL  ovz'ie 0 0 peo] uonejuap
SO ONIY33ANIONT 000 0 0 peoqBuned | 000 0 000 0 0 0 peo Buijie)
000 0 0 <==[ejoL qNS | 0.6  109'CC 8€/Z  150'CE 0 160'2¢ <==[BJOJ qnS
0 0 IXny | | 000 0 0 osIN  |000 O 000 0 0 0 asIN
0 0 yx3 wy | [ 000 0 0 ajdoad 1929  08S'vL €602  0£0'¥C 0€0'v2 s|doed
(0[5 (0[5% Isneyx3 | | go0 0 0 s | L¥vE  120°8 989 120'8 0 120'8 sb
266°C 266°C uinay SpeoT] |euaju| sSpeoT |euaju]
0 0 Yy/doysuiiy
266'C 766'C Addng | | 980 A vZy- <==[gJoL NS | €6'C 189 GG0 ¥9 0 ¥¥9 <== [gjoJ gns
0 0 13Ul || 000 0 0 uosenyul | 000 O 000 0 0 uonesyu|
ocY (5% JUaA | | 000 0 0 Jooj4 pssodx3 | 000 O 000 0 0 Jooj4 pssodx3
Bunesy Huioo9 98'0 vey- vy uoned | €62 189 GG'0 ¥¥9 19 uoned
00°0 0 0 puod e | 000 O 000 0 0 0 puog |lepm
SMOT4HIV 000 0 0 puopssels | 000 0O 000 0 0 0 puo) sse|o
00°0 0 0 Jejogsse 000 O 000 0 0 0 Je|og sse|n
000 0 0 puopjooy | 000 O 000 0 0 0 puo) jooy
000 0 0 puop als  [000 O 000 0 0 0 puo) ayIANS
00 60 Ppujud || 000 0 0 Jeogams (000 O 000 0 0 0 Jejog ayfis
00 €0 awtpeig u4 speoT] on_o_w>cm speoT] 0Q0_0>:m
00 1’0 aLim ud || (%) u/mg y/mnig (%) y/mg (%) u/mg u/mig u/mig
z09 z8. VOfAaY | | 1e101 JO suss jol suag aosedg Iejol JO 9|qIsuag lejol JO [ejoL e + 'suag ‘je + ‘suag
089 €9/ uinjay | | Juaduad yead [109 yead aoedg jJuddIad aosedg Juddiad 19N wnua|d aoedg
089 06 wnua|d
0G. 0'89 aavs ¥L 8avo 68 :9avo Z0L / ¥. / 68 "dH/AMWEAVO Iy 8pIsinO
Bunesy Huioo) L/€L HH/ON 9L / L “JH/ON Gl /2 H/ON awi| je payesd
STANLVHIdINTL MVv3d 7102 ONILVIH MV3d AIVdS 910 MVv3d 7102 9NITO00D

uondQ [eo1uRYOIN
9)nYoS UdIeY

ae Ag

sSwNs)29y) wooy

J9jeayl @v4n g suoz

SIY 9Y) 10] 1)U
oreme[o( Jo ANSIoAIUN




10l J0 001 8beq Modas swnsyoay) Wooy

| - oAneuIB)Y

ol

V40 [BPN\id

:awie jeseleq

9002/S0/¥0 U0 NV 00:Z) 1 paiejnojes | yA 00 @30VHL SUy 8y} Joj Jayuan  :awen 199loid
118 1ejoy
00 00 O 00 jusp 3do
00 00 O 00 uplwny| | o 0 0 em 6'98 z. ejoy
0 0 0 jooy
00 00 O 00 jeayaid 0 Jdx3 00 00 00 00 00 00 O 00 00 00 juap do
00 00 O 00 ByH xny 662 Med 00 00 00 00 00 00 O 00 00 00 619 xny
06, 695 610 L'Lg- BiH ure 009} Jooj4 6'€S L'0S Z0S 299 L'¥9 06. 6L0F €9 6'98 z!. 619 urey
4o 4o Wy ugan (%) 4 QM6 4, 4 qiH6 4, 4. wp ugan ugamw uoy
BA7  ju3 Moty 10D Ayoede) sse|n lejo] ssou9 HH/aM/9Q dAeaT] dH/am/gq 18z mopy 109 ‘ded suag  Ayoede) |ejol
NOILO3T3S 710D ONILVIH SVIadv NOILD3T3S 110D ONIT00D
00°00L €€L°L8- 68Z'L¢- <==[eJO pueiD | 00'00L 68Z°LE 00°00L 9£8°¢c/L Gzl'y 65105 <== |p}O] puein
08l ajdoad "oN
LL0S-  ZEPS H-1u/nig | | 000 0 jeaq wnud|d wajsAs 00°0 0 ubisaq je Jeaysy
06022 uoyl4 || 00°0 0 jeayay [euonippy svZy  €6L'€l 0 dnyd jesH jonq
Z6°7SS uoywyd | [ 00°0 0 ‘#1d Jesyaid vy ev'e GG6'G GG6'S jesH ued j9y
162 162 /U | | 00°0 0 ‘1@ yeayaid VO eve GG6'S jeaH ue4 ‘dng
102 102 VO % || 000 0 jesH ysneyxg L2'0-  0€T'L- 0€Z'L- jesH jsneyx3
Bunesy Bujjoo) vL'8¢  L¥B'0E- L¥6'0e- Buizig 1pun/AQ | 00°0 0 000 0 0 Buizig Jpun/ro
SV'19  £¥8'6h- 0 peo- uoie|yuaA | 00°0 0 862  S¥T'6E 0 0 peo] uonejuap
SO ONIY33ANIONT 000 0 0 peoqBuned | 000 0 000 0 0 0 peo Buijie)
000 0 0 <== [ejo] gns 1286  0£.°0€ GG'8Z  0£9'6¥ 0 0£9'61 <==[BJOJ qnS
0 0 XNy |1 000 0 0 osIN  |000 O 000 0 0 0 asIN
0 0 ux3 wy || 000 0 0 o|doad | 0Z€6 091'6C G9'/Z  090'8¥ 090'8Y a|doad
0€8 0€8 Isneyx3 | | go0 0 0 sybq | 20°S 0.5°L 060 0.5°L 0 0.5t sb
610V 610V uinjay speoT |eusaju) SpeoT [eusdiu]
0 0 Yy/doysuiiy
610'% 610y Addng | | ¢t°0 8ve- 8ve- <==[eJoL QNS | BL') 655 0€0 625 0 625 <== [BJ0] QNS
0 0 13Ul || 000 0 0 uosenyul | 000 O 000 0 0 uonesyu|
0€8 0€8 JUaA | | 000 0 0 Jooj4 pssodx3 | 000 O 000 0 0 J1oo|4 pesodx3
Bunesy Huioon S A0) 8ve- 8ve- uoned 621 6GS 0€0 625 625 uoned
000 0 0 puoDjleM |[000 O 000 0 0 0 puog |lepm
SMOT4HIV 000 0 0 puopssels | 000 0O 000 0 0 0 puo) sse|o
000 0 0 Jejogsse 000 O 000 0 0 0 Je|og sse|n
000 0 0 puopjooy | 000 O 000 0 0 0 puo) jooy
000 0 0 puop als  [000 O 000 0 0 0 puo) ayIANS
00 60 Ul ud | 000 0 0 Jeogams (000 O 000 0 0 0 Jejog ayfis
00 €0 awtpeig u4 speoT] ono_w>:m speoT] 0Q0_0>:m
00 1’0 aLim ud || (%) u/mg y/mnig (%) u/mig (%) u/mg u/mig u/mig
6'95 062 VOfAaY | | 1e101 JO suss jol suag aosedg Iejol JO 9|qIsuag lejol JO [ejoL e + 'suag ‘je + ‘suag
089 €9/ uinjay | | Juaduad yead [109 yead aoedg jJuddIad aosedg Juddiad 19N wnua|d aoedg
089 06 wnua|d
0G. 0'89 aavs ¥L 8avo 68 :9avo Z0L / ¥. / 68 "dH/AMWEAVO Iy 9pIsSINO
Bunesy Huioo) L/€L HH/ON 9L / L “JH/ON Gl /2 H/ON awi| je payesd
STUNLVHEIdNTL MVv3d 7102 ONILVIH MV3d AIVdS 910 MVv3d 7100 9NITO0D

uondQ [eo1uRYOIN
9)nYoS UdIeY

ae Ag

sSwNs)29y) wooy

J9jeayl @v4n € suoz

SIY 9Y) 10] 1)U
oreme[o( Jo ANSIoAIUN




L0l 40 10| 8Bed Wodal swnsyoayD Wooy | - SARUIS)Y

o'v4D 18pn\:id

:awe leseleq

9002/S0/¥0 U0 NV 00:Z) 1 PajeInoles | yA 002 @3OVHL SUy 8y} Joj Jsuan  :awen 109loid
z6 1ejoy
00 00 O 00 jusp 3do
00 00 O 00 uplwny| | o 0 0 em 8'9¢ [ 1ejol
0 0 £v0'9 jooy
00 00 O 00 jeayaid 0 Jdx3 00 00 00 00 00 00 O 00 00 00 juap do
00 00 O 00 B4 xny 655 Med 00 00 00 00 00 00 O 00 00 00 619 xny
0S. 999 955 z6- BiH ure 008'Z Joojd L'Le vey 08 g/ 899 L08 9SS 8'9¢ 8'9¢ L'e 619 urely
4o o wyo ugan (%) 4 QM6 4, 4 qiH6 4, 4. wp ugan yan uo}
BA7  ju3 Moty 10D Ayoede) sse|n lejo] ssoi9 HH/aM/9Q dAeaT] dH/am/gq 18z mopy 109 ‘ded suag  Ayoede) |ejol
NOILD3T3S 1100 ONILVIH SVIadv NOILD3T3S 110D ONIT00D
0000l t9L'G- GZE'r- <==[B}O] puei9 | 00°00L 0598 0000l S6G‘CL YIS coL's <==[e}0] pueio
0 a|doad "oN
¥8L- vLEL MH-Umg | | L6'€6E  0VE0Z jeaH wnus|d wajsAg 000 0 ubisaq je jeayey
LLEL6 uoyl4 || 00°0 0 jeayay |euoIppy Gg'el  ¥6LOL 0 dnyd jesH jonq
81181 uoywyd | | 00°0 0 ‘H1d Jesyaid vy Ll €28 €28 jesH ued j9y
0zZ0 0zZ0 /U | | 00°0 0 "#1d yedyaid VO zLL €8 jeay ue4 ‘dng
00 00 VO % || 000 0 jeay jsneyx3 000 0 0 jesH jsneyx3y
Bunesy Bujjoo) 8Ly 69T 69Y'C- Buizig 1pun/AQ | 00°0 0 000 0 0 Buizig Jpun/ro
000 0 0 peoT uone|yusA | 00°0 0 000 0 0 0 peo uonejuap
SO ONIY33ANIONT 000 0 GOZ'L- peo Bued | Gg1°/2-  8¥EC- 000 0 G68'C G68°Z- peoT Buijie)
000 0 0 <==[8J0L QNS | 88'CEL 08S'LIL 96°'LG  Z¥T'se 29992 08S‘LL <==[Bj0J NS
0 0 1IXny | | 000 0 0 osIN | 289G  GLB'Y 89'9 Gl6'Y 0 Gl6'Y asIN
0 0 Ux3 Wy | 1 00’0 0 0 s|doed 000 0 000 0 0 a|doad
0 0 ¥sneyx3 | [ g0 0 0 sbm | 90722 G999 8z'Sy  lze'ee 299'92 G99°'9 sybn
9GS 999 uinjay speoT |eusaju) SpeoT |eusadju]
0 0 yy/doysuiiy
955 965 Addng | | 60'9vy S€0°€2- 1G9~ <== [ejo) gnS €19 78S G6'le  zZls'ez G602 Z86- <== [BJ0] QNS
0 0 13Ul || 000 0 0 uonenyul | 00°0 0 000 0 0 uonesyu|
0 0 JUBA | | 000 0 0 Jlooj4 pesodx3 | 000 0 000 0 0 J1oo|4 pesodx3
Buiesy Huijoon 192l LS9~ 1G9~ uoned | €29  Z8G- 6,0~ 285" z8s- uonied
000 0 0 puo e\ | 000 0 000 0 0 0 puog |lepm
SMOT4HIV 000 0 0 puog ssel | 000 0 000 0 0 0 puog sse|9
000 0 0 Jejog sse|o | 00°0 0 000 0 0 0 Jejog sse|9
sy'eey v8eCe- 0 puoQ jooy | 00°0 0 v,z S60'vC G60'vT 0 puo) jooy
000 0 0 puog auIAS | 000 0 000 0 0 0 puo) ayIANS
00 60 Ppujud || 000 0 0 Jejog auAS | 000 0 000 0 0 0 Jejog ayfis
00 €0 awtpeig u4 speoT] OQO_w>:m speoT] 0Q0_0>:m
00 1’0 aLim ud || (%) y/mg y/mnig (%) y/mg (%) u/mg u/mig u/mig
999 108 VOfAaY | | 1e101 JO suss jol suag aosedg Iejol JO 9|qIsuag lejol JO [ejoL e + 'suag ‘je + ‘suag
999 1'08 uinjay | | Juaduad yead [109 yead aoedg jJuddIad aosedg Juddiad 19N wnua|d aoedg
9'99 18, wnua|d
0G. 0'89 aavs ¥L 8avo 68 :9avo 201 / ¥2 / 68 “dH/aM/GAVO Iy 9pIsSINO
Bunesy Huioo) L/€L UH/ON Gl / L H4H/ON Gl /L “4H/ON awi] je payesd
STUNLVHEIdNTL MVv3d 7102 ONILVIH MV3d AIVdS 910 MVv3d 7102 9NITO00D

uondQ [eo1uRYOIN
9)nYoS UdIeY

ae Ag

sSwNs)29y) wooy

J9jeayl @v4n y suoz

SIIY AU} JI0J IJU)

oreme[o( Jo ANSIoAIUN




L0l J0 29 ebed Wodal swns)oayD Wooy | - dARUISYY

ol

V40 [BPN\id

:aweN jesejeq

9002/50/70 U0 NV 00:Z | 18 Pa1e[nojed |'yA 002 @30VHL SMY 8U} Joj Jsjus]  :BWEeN Josfoid
€8l- Ie301
00 00 O 00 wep 1do
00 00 O 00 Jp1wny| | 0 0 0 llem 9'6e 1'C 1e301
0 0 0 Jooy
00 00 O 00 %9_2“_ 0 J4x3 00 00 00 00 00 00 O 00 00 00 amm> o
00 00 0 00 IH XNy 0 ued 00 00 00 00 00 00 O 00 00 00 19 xny
06, ¥'19 GLZ'L £8L- B1H utrey 00€ Joo|4 6'€S 105 Z0S 99 8€9 6LL STl 181 96z (R BIo ure
4o 4o W yam (%) =M amub 4, 4. aub 4, 4o WP uga ug uo}
6A71 u3z mopay 109 Ayoeden sse|9 [ejo) ssoi9 ¥H/aW/ga enes]  ¥H/AWSEQJeug  mopay 109 ‘de) susg  Ayoede) [ejo)
NOILD3T3S 7100 ONILVIH Sv3yv NOILO3T3S 7100 ONITO0D
g 0000} €¥E'8L- GGY'6- <==[J0] puei9 | 0000} SSV'6 10000} LVZ'LS 08G‘L G506l <== [€]0] pueID
ze a|doad "oN ! !
vL'L9-  L¥G8 Mumgalio0o 0 JeaH wnuajd waysAs | 000 0 uBisaq je yeaysy
0s°ovL uol}||000 0 Jeayay [euonIppy | lev'ey 88222 0 dnyd jesH 3onq
£8'896 uoywy | 1000 0 "Hid ¥esyaid VY | 116G 66L°') 66211 jeay ued J8y
S0¥ So0v U2 || 000 0 "Hi@ Jedydid VO | 116°€ 6611 jeoH ueg ‘dng
z'z) zzlL VO %||000 0 JeaH Jsneyxy | '€V0- 6lE- 6l2- jeaH isneyxg
Bunesy Bul0o0d GS'LS  GS¥'6- GG1'6- Buizis Jpun/A0 1 000 O 1000 0 0 Buizis 1pun/AQ
S8y 888°s- 0 peo uoneueA ' 000 0 €7V ¥2§'9 0 0 peo uoneuaA
SYJ ONRIFANIONA 000 0 0 peoqBuiied 1000 0 1000 0 0 0 peo Buijed
| |
000 0 0 <==[BJOL GNS 10000} SSY'6 '8L°/E  SS0'6) 0 G506l <==[gJ0] qng
0 0 xny |1 000 0 0 osIy ;000 O 1000 0 0 0 osIN
0 0 uxawy || 000 0 0 sidoad 1.0'€6  008'8 106°GE  00v'8L 00t'8l e|doad
vl vl Isneuxa || gog 0 0 siybm  1€69 SS9 1821 659 0 669 Sy
Slel Giel Q:._Juwm speoT [euwsaju] ” ” SpeoT |euidju|
0 0 yy/doisuiin | |
GIZ'L ST Aiddng (1000 © 0 <==[eJoL gns 1 000 O 1000 0 0 0 <==[eJ0/ QNS
0 0 U000 O 0 uopesul 1000 0 1000 0 0 uone |
8l Sl WOA||000 O 0 Jooj4 pesodx3 | 000 0 1000 0 0 Joo|4 pesodx3
BunesH Bui0on 000 © 0 uopied 1000 0 1000 0 0 uoped
000 0 0 puod lemM 000 0 1000 0 0 0 puoD [lBM
SMO14dIV 000 © 0 puop sselo 1000 0 1000 0 0 0 puog ssej9
000 O 0 lejogsse|9 000 O 1000 0 0 0 Jejog sse|9
000 © 0 puog ooy 1000 O 1000 0 0 0 puoy Jooy
000 © 0 puog &jIAS 1000 0 1000 0 0 0 puoQ elIAYS
00 60 pujud || 000 0 0 lejog w__a_w 1000 0 1000 0 0 0 lejog M_z__a_w
. . awtpeig u4 SpeoT ado|aAu3z speoT ado|aAau3z
W.m m.w AL ud || (%) u/mg u/mg m (%) u/mg m (%) u/mg u/mg u/mg
v'19 6°LL VOfA®Y | | 18301 JO suas joL suag asedg '18J01 JO dlqisues '[eJ0L JO Iejol Je + 'sueg ‘je + 'sues
089 €9/ uinjay Juadidd )eed |10D yead womaw | Juadiad womaw | jusdiead I8N wnus|d momn_w
089 0'G. wnuald ! !
0'G. 089 aavs vl :8avo ” 68 :9aVO ” 20l / ¥ / 68 :dH/aM/AAYO 1Y 9pIsiNO
BunesH Buioon L/€L UH/ON L GL/LUH/ON ! Gl /L HH/OW :owi] je pexesd
STANLVHEIdNTL MVv3ad 7100 ONILVIH Mv3ad 30VdS 910 MVv3ad 7100 9NIT00D

uondQ [eo1uRYOIN
9)nYoS UdIeY

ae Ag

sSwNs)29y) wooy

}d e23saY2I0

SIY 9Y) 10] 1)U
oreme[o( Jo ANSIoAIUN




93

¢C0 ¥v°0 % VO UIN
910 Ge0 9Z Xe
180¢€ L9Yv€ A
060 080 "3
€112 €11C A
0[0rA 4" 0061 MO|H
Ay |e101 2-NHY
ubisa
ubisepay EuibLO
ubisepay Buneag
9L'0 oocvl 00Z'vl LLee €9¢ oLsc 900 ] 2c0s 18€Y Bunesg aljesayl 11°7 %
wnuo)pny | wniusosold
Bbunesag
. h . , Buness
Ggeo 0061 006 L €lLlc €9¢ oLsc 900 ] 08 18V WINLIO aljeayl 11°7 8
HOUPNY 1 iniusosou
! d
MOJLIY MOJLIY MOLIY .
co\_mwmhﬂ wnwiuip Aewd oopin0 | zvey | zddy |zu /nNdD uossad AouednooQ om_m:cwv cowmummmn_ aweN wooy Lwﬂwsz
WO LRG| B - /N0 \ S S

00C-1'C9 plepuelS HVYHSYV g Xipuaddy

uondQ [ed1ueyIIN
9INYOS uaIey

SIVETIR S EE)
dreMB[O(] JO AJISIDATUN)




University of Delaware
Center for the Arts

Karen Schulte
Mechanical Option

Appendix C: Diffuser Specifications

Nailor Industries Inc.
Floor Swirl Diffuser
Round Fixed Discharge Pattern
Model NFD

e
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Nailor

Industries Inc.

FLOOR "SWIRL" DIFFUSER

FIXED DISCHARGE PATTERN =« ROUND
UNDERFLOOR AIR DISTRIBUTION SYSTEMS
MODEL: NFD

DESCRIPTION:

The Nailor NFD floor diffuser is designed for use in
raised access floor air distribution systems, where the
fioor cavity is used as a pressurized supply air plenum.
The MFD core desion produces a high velocity helical
*swirl" discharge air pattern. This design achieves high
imduction rates of room air which oplimizes mixing for
maximum comtort condiions.

FEATURES:

Constructed of high impact polycarbonate plastc
compiying with UL Standard 94-5V lor fammability.
Mominal size 8" {203) da. Low profile design.
Dustidirt collecton basket catches anyihing thal might
lall through diffuser face. Removable for claaning.
Opticnal tlow regulator damper adjustable without
removing the diffuser core, features visual open/
dlosed indicaton and mcledes built in end stops.
Adiustable minimum volume stop.

Low pressure drop corefdamper assembly design.,
Architecturally pleasing face design compliments
contemparary decor. Lies flush with trim ring flange,
with or without dampar.

Rugged trim ring design secures carpetl and
pravents edges from fraying.

Unique adjustable mounting clamp design adapts to
any floor panel thickness and provides simple and
secura instaliation. Permits installation Trom above
tie floor without removal of the flicor paned or carpet.
Optional underfloor mounting ring available.
Standard limish 15 GR Gray or BK Black core and
trim ring. Dampar’basket are black.

SELECTION:

1.

2

d TR Trim Ring {standard)

1 None

Dirt Basket/'Damper

U BDA Atachad to Core {standard)
1 BDL Loose

Il BOO Basket Only

W=

———r—

N D

CURVED SLOT HELICAL
—— THROW DIFFUSER

CORE

T A [197) DIA.

=

MANLUALLY ADJUSTED
FLOW BEGULATOR
DAMPER C/W
ADJUSTABLE MINIMUM
VOLUME STOP (GFTICNAL)
RECUIRES DUST/DIRT
COLLECTICN BASKET

DUSTIOAT
- COLLECTION BASKET
[OPTIONAL)

~=— TRIM RING

ADSUSTABLE
MCHLINTING CLAMPS
{STANDARD)

UNDERFLOCA
=— THREADED MOLUNTING
RING (OFTHONALL

- 0.5 = 0 54 [237) DiA. - -

I—"— HOLE OPENING =B 14" (290} DA, ————— ==

4

A g

a.|: w— FLANGE

1 Mona

Mounbng (requires Irm ring):

- MC Mounting Clamgs {standard)
L MR Mounling Ring {option) £ 104" (408)
Finish: |

1 GR Gray

-] BK Black *

QFTIOMAL
MOUNTING

I~ =)

bt

i

RiNG

NG

Fy

I
ol
25 - 51}

=

STANDARD
= MOUNTING
CLAMP

I |
1!

1 SP Spedial {custom color by architect)
Speciiy

X-BECTION

SCHEDULE TYPE:

Dimensions are in inches {mm).

PROJECT:

ENGINEER:

DATE

B SERIES

SUPERSEDES

DRAWING MO.

CONTRACTOR:

9-26-03

NFD

5-29-03

HFD-1

Mzilor Industries [ne. reserves the rignl B change any information conceming product ar gricing withouwt notice.
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u Nailor

Industries Inc.

FLOOR “SWIRL” DIFFUSERS

FIXED DISCHARGE PATTERN » ROUND
UNDERFLOOR AIR DISTRIBUTION SYSTEMS
MODELS: NFD, NFD-VAV

Performance Data

Airtlow, cim 30

40

s0 | 60 0 80 a0 wa | 1o | 1z

Plenom Fressure 0.012 0

02

0029 | o040 | oos0 | 0063 | 0077 | 0083 | 0108 | 0425

i 150, 100, 50 fpm

Vertlcal Projection, 1. 1 1.4 512 | 0.4-1.020

081828122635 [ 153442 224148 | 314653 | 3.9-5.1-58 | 465562 | 3.2-58-66
{

Horizontal Spread, 1. | 000 g
| @150,100,50fpm |

1.0-1.0-2.40

3.1-3.7-5.4 | 3.5-3.6-33

151827 | 1729847 [ 19-4.0-55 | 21-4.1-58 | 253857 | 29-36-50

NG -

= = 15 18 20

Correction Factor for Retum Air Applications:  Multiply Plenum Pressure by x 2.65 1o determine static pressure drop.

Correction Factors for other supply air temperature differentials.

AT (*F} -6 -8

-10

Az 14 18

Projection, ft.| x1.33 K 111

% 1,080

% 096 x0.92 o 051 |

Spread, f « 087 x 054

¥ 1.00

x 1.06 ER R %116

Performance Notes:

1. Projection and Spread data
were determined in a room with a
11 ceiling height and 10°F AT,
betwesn supply air and averaged
gocupied room temperature.

2. Vertical projection {throw) is the
maximum height above the floor
where terminal velocities of 150,
100 and 50 fpm were observed.
Horizontal Spread is the total
widlh of the isovel where lerminal
velocities of 150, 100 and 50 fom
were obsenved.

3. Moise Criteria (values) bascﬂ
on 10 dB room absorption, re 10
walls. Dash (-} in space denotes
an NC value of less than 15.

4. Pressure is in inches w.g..

5. Tests conducted with dir
basket'damper installed. Damper
fully open. Ak = 0.104

6. Data derived from independent
tests conducted in accordance
with  AMNSKASHRAE Standard
70 - 1891,

Height above floor (1)

i i VR .

VERTICAL PROJECTION

3
i L | |

0.8 1.0 1.5 2.0 2.5 3.0 35 40
Distance from diftuser center (ft.)

High induction "Swirl" Pattern. 100 cfm supply @10"F AT.
Cutline indicates maximum room air velocity of 50 fpm.

[ 1 1
4.0 35 30 25 2015 1.0 05

BUHELE IR Dimensions are in inches (mim).
PROJECT

ENGINEER DATE B SERIES | SUPERSEDES | DRAWING NO.
CONTRACTOR 2-26-04 NFD 9-5-02 NFD-2

38




6¢

ued [eotueydoN
[9AQ] JudWdsey

SUB[ [EJTUBYOJJA 19JBdY [, WNIuddsold :(q xipuaddy

tondQ [edrueydIN SIVETIR S EE)
NYOS UdIBY| areme[o( Jo AJISIQAIU)



Karen Schulte

University of Delaware
Center for the Arts

Mechanical Option

First level

Mechanical plan

ALEAT

T

]

40



Iy

[ B
Loy ¥
- |
i) m\ N 4 0N
omA’ _ u.;.u””
I [[ars o
. g, AT T
_ ELLE |
_ L__w“.ﬂ: il
[ ‘ are a4
| AERON )
“l
ueld [eotueyOIN i @J 1
(Kuooreg)  [lz= &
[9AJ] PU023S s |
HOHTSHY 3L
S TIEL |
———
05z || .
A
uondQ [edTuBIIN SIIY 9y} I0J IdIUd)

NYOS UdIBY| areme[o( Jo AJISIQAIU)



(44

"Ly

|

Jb.: _

, =
®

N

A

| =
r—1 i +
' — T ==
— 0 T |
=h0 i | sl
P N L 1 =@ ] | | |
4 I N Y 4 A M | | -
J9)eay [, WINIuadsoIJ T - | _ e “ _ . in
 S— T T 1 [
o) SOAISS 1B} S e _ . - ! ]| i
[ [ i 1
¢ wun Surpuey 1y i__, ] \_\\ SHimHE | e
 m e | B
I § : .__Illlllw.l—m 1 [ i H ' il :
=i il | - | q |
R m m .,___.f___“__.___ m # _ /// EM“ _ . m m _ _
e Al ——— =
A B i LN
By — i A =1 e = 1 R S | Al W_
TondQ) [BITUBYISIN STV o 10J 191Ua))

NYOS UdIBY| areme[o( Jo AJISIQAIU)



University of Delaware Karen Schulte
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Appendix E: Rebar Calculations

Assuming fixed on both ends.

Load: w, =1.2D +1.6L

2

End moment for fixed-fixed beam: M, = %
wi?
Middle Moment for fixed-fixed beam: M, = E

a
oM, = ¢A F (d —5) >M,

AF,

a=——7

0.85/.b
¢ =0.90
F, = 60ksi
f. = dksi
b=12in
d=11n

Assume dead load of 150psf for weight of concrete and 60psf for seating. Assume live Load of
100pst.

w, =412 psf
End M, = 3435 fi-Ib
A =0.069in’ yrebar
Middle M, =1716 ft - Ib
A =0.0347in° rebar

For shrinkage and temperature: 0.0018(144in> )= 0.26in> = use #5 rebar

Because of the thickness of the slab (slab > 10”) the rebar should be put in the top and bottom of
the slab, therefore use #4 rebar in each face both directions.



University of Delaware Karen Schulte
Center for the Arts Mechanical Option

Appendix F: Steel Calculations

Beams

Dead load — assume 150psf for concrete and 60psf for fixed seating
Slab = 18.8kip
Seating = 4.3kip

Live Load — assume 100psf
7.2kip

w=1.2(23.1)+1.6(7.2)

w =39.3kip

M =393kip x5'

M =196.3 ft - kip

From the Beam Design Moments graph in AISC: W16x31

Columns

Unbraced length = 24’

Table 4.2 in AISC:

Original column W10x45 can carry 138kip

Elevated slab doubles the amount of concrete column will need to carry twice as much
W10x60 can carry 280kip
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University of Delaware Karen Schulte
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Appendix G: Theater Calculations

Balcony Sightline Angle

Maximum angle 30°

Horizontal length from APS to back row of balcony = 58’
Vertical distance from APS to eye level = 24’

Balcony sightline angle = 22°

Riser Height
R =Di[EB +(N-1)C]+C

B
T=3ft (row to row spacing)
D, =465 ft (horizontal distance from APS to eye position at front row of balcony)

E,=1651t (elevation of eye level at front row of balcony above APS )
N =5 (number of rows)

C = 5in (sightline head clearance )
R=137ft
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Appendix H: TAP Outputs

Octave Band Data - Supply air fan to first level seating area
Octave Band Data - Supply air fan to balcony level seating area
NC Curve - First level seating area

NC Curve — Balcony level seating area

RC Curve - First level seating area

RC Curve - Balcony level seating area

46
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