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Air Infiltration
Chr Bt nergy Conditioning : Other Air
Cleaner Rec?wry Alr Cleaner Unit T Cleaner
Location | 4 | Ventiation Location | - J— Location
; X System — A\ ! r==n
— ' — ! i Local
|_> ! ! > |—P- ——11 Supply Air H | & Makeup
| 1 I L1 Air
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Outdoor Air Local
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<4——(eneral Exhaust Air 4—— Return Air
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« PM10 1%l Filter MERV 6 aiuld (uweion®

N N $% v £ d‘y dl U %
Cooling Coil #ae fiagld MERV 8 2nldinailaen
Cooling Cail)

o PM2.5 %1% Filter MERV 11 2iuly

« Ozone 1#l4 Air Cleaning Device 714
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@13197 1: National Ambient Air Quality Standard (NAAQS) %aﬂﬂizmﬁa%%ﬁam%m

(‘*7154’1: ASHRAE Standard 62.1-2013)

LREPTTIY AVNASFIUHED nalFlumsmdem
N . ., 9 ppm (10 mg/ms) 842 Tuq"
mam3sveuvouen luq (CO) ,
35 ppm (40 mg/mz) 15T

AzN7 (Pb)

0.15 ug/m3

3 1#9U (Rolling)

Malulasulaoenlad (NO2)

100 ppb

19 T3e"

0.053 ppm (100 pg/mS)

17 (arithmetic mean)

fuazessuinalumu 10 luaseu (PM10) 150 pg/m’ 24 9 Tq"

12 pg/m3 17 (arithmetic mean)
fuazeasvinalunu 2.5 Tuaseu (PM2.5) '

35 ug/m3 24 7 Tag"
e T Tosu (03) 0.075 ppm 8 ¥ Tue’

75 ppb 1-42Tue”
23 @ o' o
Maamlos laoonlud (SO2) ,
— 3927309
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nnleldiiutas 1 @59 anewmas 3 1
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. 99th percentile vasaNHdindugegalunieiluaiuna iy wiuanenrie 3 1
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5. Air Classifications
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Class 1 |

Examples: mall common areas,

supermarket, spectator areas,

Recirculation
within same

Class 2 ’

Examples: retail store, pool
& gym floor, transportation

theater, classroom Space platform, printing, college lab
r Y ¥ 1‘
ONLY IF SIMILAR
POLLUTANTS
v
Class 1 | Class 2 '
Examples (cont.): guard station, Examples (cont.): locker room,
residence. casino. office. etc prison cell, commercial laundry,
dining, kitchen, bar, enclosed
garage, bath, etc.
ONLY IF—
SIMILAR
f —POLLUTANTS
h 4

Class 3

Examples: refrigeration
machinery room, soiled laundry
storage, chem/bio lab, autopsy
room, janitor closet, trashroom,
etc.

Class 4 ,

Examples: chemical storage,
paint spray booth, kitchen hood
exhaust, etc.

3‘1/77 2: Recirculation Restrictions for Classified Air ( in1: ASHRAE Standard 62.1 User Manual)

119 LAZNIIVINBINFAN Zone b 8¢l Class
0215 909 Air Class luan3199 2 uaz 7 15unns
rﬁ’mummmmwmmﬁﬁazgmzmaaaﬂ 938
Return aanann Zone 149 aHAUMNALA LAY
(9¢] Class zl3) Tasviluda n3 Recirculation

wazN3 Transfer 551319 Zone $199 ANNIATF I

| v
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L 4 . . .

o AUADUN 2 AU LULAAT Ventilation

Zone L1519 9IN5aNNIANUE NI NI DN 9508
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X
(V)
o TUADUN 3 FUIDINLULAA Ventilation
System (AHU) 31d@adtarainianiguansiilan
ydl U 1 v dl 1
N AHU Tudasnededesfigarinla (V)
a :j dl v a | =S
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Does
Outdoor air meet
national standard

for PMM
?

Provide filters
with MERY 2 11

Is .
Provide ozone
Ozone non-attainment air cleaner with 40%

“serious” or worse as efficiency unless

exceptions
defined by EPA apply

Select oceupancy category and fine Rp and R, from Table 2

Determine occupancy and floor area and caleulate

breathing zone outdoor air rate (Vl)z Equation 1)

Determine zone distribution effectiveness (EITable 3) and
calculate outdoor air rate (Vﬂz Equation 2) for the zone.

Yes
N
0
Single Zone Multi-Zone Recirculating
Determine max zone outdoor air ratio (th Equation 8)

1
0 _‘_I
I Determine ventilation efficiency (E, Table 4) Determine
6 ventilation efficiency
0 - — - (E Appendix A).
A Determine occupant diversity (D Equation 7) '

Calculate uncorrected outdoor air rate (V ou Equation 6)

V =V / =Sum (V ) ;o-y ;
ot oz ot 0z V .=V _J/E (Equation5)
(Equation 3) (Equation 4) o™ oy

3‘1/71' 3: Ventilation Rate Procedure Flow Chart (ﬁ’&l’l: ASHRAE Standard 62.1 User Manual)
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6.1 Zone Calculations

AMIAUWIMUTHID NN AN EUDNNAZAD 99N
£ [l dl 2 o v > qu
121§ Zone ANANTIN 2 GL%mmmmsjgmmu

an V,, = Breathing Zone Outdoor Air Flow

I

b1k cfm
A, = ﬁuﬁﬁauﬂumﬂwm
P, = dwnudadardumelurias
R_ = Outdoor Air Flow Rate saqi

(Ane13199 2) 1T cfm/au
R. = Outdoor Air Flow Rate AaWu#i#ias

(mﬂm'ﬁwﬁ 2) 1Tu cfm/m31ena
Vop = RyxP,+R,xA, (1)

laafieindn Breathing Zone (3U7 4) visnady
UIUADINADINITNNTIZUNDNNNE WAINNA
mm;ﬁqagﬁiﬁ&’m@i 75 HNAUDY 1,800 NN LA
W19ANTIUWINNGAIU 600 W, mmqﬁéﬁmﬁmﬁ
. U 3

wenwee Breathing Zone 8anannNUWIAVB9%0IN

LWL NTLeT I mmﬁmﬂuaﬂéﬁmgﬂﬁ%mm

a'miuu%nmﬁﬁ%agjmﬁﬂ vLaJMLmVLUdqu%g@ﬁ
laifif{oronde 1w ﬁgjwm 9 lusaadudu

dioldsunn vV, ANFHNTR (1) w2 Has
dIanadenanalunn Zone Outdoor Airflow (V. )
ANEANNIT

Vor = Vi /B, (@)

AN E, 13031 1fuen “Uszansualu

N1INITANYDINATLUNY” (Zone Air Distribution

Effectiveness) a1 E, fwiussuun1snseans

g naszuanuueng 9 Wuldaiuaisen 3

81 Zone lafszuUNIINIZANYDINATIUNLNA
a E, ﬁazgﬂ (E,=1.0) LADITZULNITNTZANE

I A a B . !
DNNNATZUNLWE ¥B30HNNT Short Circuit 5233719
a1meszuneiu Exhaust System @1 E, fiazein

WU E, = 0.5 Judu

Tun1se1wIss@n Zone Outdoor Airflow

dl v 1 = 1 1 dl
ANNFNNITA (2) FBIBLIANIT ATUAITIN 2
Lﬁu@'wmﬁﬁwL%’wmmﬂmﬂuaﬂlué’mwﬁ’wq@
(Minimum Outdoor Air Rate) wazein E, lunih

)
a 1 Aa =V v o gj A
INHATIDNALYNINNTINAAN L6 JSUUNTILNB
[ L =2

A a =3 & a A
WNHLAN wazn1sUadulanitas a9t uganag

N32Y1N

6.2 lunsei Single-Zone Systems
ANIZUVTZUNEBNNE ahalmmﬂu%qw%iﬂé’e
l—ﬂl tdl v £

TaLfe anmanauaniinasgaidinan (Outdoor

[

Air Intake Flow (V_) faziewyinnuniy Zone

ot
Outdoor Airflow

vot = Voz (3)

§288190 1 Restaurant Dining Room
1 dJ = v

LAINIRVUNANTIS 10 bNAT 8717 20 LHAT WA
g9 4 1as awm‘%mmmmw%qw%ﬁéﬁmLau
il lussuudsuannie/ssungannie

A
ANAITNN 2

People Outdoor Air Rate (R) = 7.5 cfm/ai

o)
Area Outdoor Air Rate (R,) = 0.18 cfm/asa.
’oi”m:;u@ul@srﬂ‘szmmammiwﬁ 2

= (70/100) x 10 x 20 = 140 A%
(MHELAE: ’oi’ﬁmu@uﬁlLLNuﬁﬁﬂﬁﬂﬁmwwm

Furniture Layout)
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31./177' 4: Breathing Zone (' ﬁ"m: ASHRAE Standard 62.1 User Manual)

Anann1sn (1) azl@in Breathing Zone
Outdoor Air Flow (V,,) azfayiifiy

vV 7.5x140 + 0.18 x 10 x 20 x 10.76

bz

1,050 + 388

1,438 cfm.
Iuaaudntl Aa n15K1 Zone Outdoor
Airflow (V) 411
voz = vbz/ Ez
dl 6\ I v a 1
wiavannlang lulduansigasdaann sy
ANSNIZAYMATEUNa LN lS 1SN ANNA I

!
54 1 a a a al = a0
FTUUAINAIHYTEENSNAALUNANAE E, Hen
Uz 0.8 (lunstng1ui1szuun1snszans
= a 1 £ % dl
ameszuneieazidenaeels Waansei 3
R TaNMAIMUAaN E, Aivsnzam)

V

0z

1,438/0.8
1,798 cfm

50 UNAOINdINIS 1sar 20
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Tulanddas THFanang19%itad 1@ a
Tue15199 2 Air Class 209Wwiiae 2 Hakiain
1ANFN Return aanannNAaIn g INITAUIN
Recirculate 1@ Tdandudng Exhaust aanyiall
LA LA 197 2 Air Class #etdu 4 a1me
d‘ v dqj 1 o
A Return aananHadhaz byl @ ni1sauInn

Recirculate 1@ #a9 Exhaust aanyisluwag

6.3 lunsi 100% Outdoor Air Systems
Iumﬁ‘ﬁtﬁmmﬂLﬁ%@ﬂﬂmﬁqw?ﬁwm@
ot
ot = EaII zones Voz (4)
6.4 lunsdi Multiple-Zone Recirculating
Systems
8192 UUIEUIgRNA a'mmmﬂu%ggw'ﬂﬂ
golruransg lruniang nua1 Outdoor Air
Intake (V) azda9finsd DR AN

\/ =

ot

V. JE, (5)
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miwﬁ 2 : Minimum Ventilation Rates in Breathing Zone (ﬁm: ASHRAE Standard 62.1-2013)

People Area Default Values
Outdoor | Outdoor Occupant Combined
Air Rate | Air Rate Density Outdoor Air
dastammalFau Notes
R, R, (see Note 4) |  Air Rate Class
(see Note 5)
cmp | etmsr’ #100m’ cfm/p
Nananiu (Correctional Facilities)
oanudainTny (Cell) 5 0.12 25 10 2
Y03duNUINS (Dayroom) 5 0.06 30 7 1
Wou (Guard stations) 5 0.06 15 9 1
‘}?I’mi 8 (Booking/waiting) 7.5 0.06 50 9 2
auAnE (Educational Facilities)
fUOUTIAR NN (84 4 YD) (Daycare (through age 4)) 10 0.18 25 17 )
Woudnihalugueiismnadndn (Daycare sickroom) 10 0.18 25 17 3
ﬁﬂﬂﬁ ou (91g 5-8 ?J) (Classrooms (ages 5-8)) 10 0.12 25 15 1
Woaiseu (B'Iqé’\‘ll,wi 9 %ullﬂ) (Classrooms (age 9 plus)) 10 0.12 35 13 1
Woal3euILITTONY (Lecture classroom) 7.5 0.06 65 8 1
Molszauussesuia lng (Lecture hall (fixed seats) 7.5 0.06 150 8 1
Wioalioudailz (Ant classroom) 10 0.18 20 19 2
viaail§iiAn1sneInenaans (Science laboratories) 10 0.18 25 17 2
ioalfiiams Tuuminende (University/college laboratories) 10 0.18 25 17 2
Woalfifams ol lany (Woodmetal shop) 10 0.18 20 19 2
WouliiansneuiNaaes (Computer lab) 10 0.12 25 15 1
quﬁﬁams (Media center) 10 0.12 A 25 15 1
Wo3AUAT/azA5/8U31 (Music/theater/dance) 10 0.06 35 12 1
Woesepneunlszaan (Multiuse assembly) 75 0.06 100 8 1
ermuu?m‘mmmmmﬂéméﬂ;u (Food and Beverage Service)
UMD UANIAG (Restaurant dining rooms) 7.5 0.18 70 10 2
Huemsusmsauayiuemisvhadila (Cafeteria/fast-food dining) 7.5 0.18 100 9 2
113 fionma 18119 (Bars, cocktail lounges) 7.5 0.18 100 9 2
Woan3 (#71113991H13) (Kitchen (cooking)) 7.5 0.12 20 14 2
aguiiih (General)
104%in15A (Break rooms) 5 0.06 25 7 1
N1 (Coffee stations) 5 0.06 20 8 1
Wiosduuuionlszy (Conference/meeting) 5 0.06 50 6 1
Toamadu (Corridors) - 0.06 - 1
ﬁ'ﬂanﬁmmmﬁW‘%amaﬁﬁﬂuﬂé (Occupiable storage rooms for liquids or gels) 5 0.12 B 2 65 2
Tsausu Tandia Saodn won (Hotels, Motels, Resorts, Dormitories)

Woaueau/foniuay (Bedroomliving room) 5 0.06 10 11 1
Tsauou (UBUTING ﬁ"l.l) (Barracks sleeping areas) 5 0.06 20 8 1
WoarnsnaIuna (Laundry rooms, central) 5 0.12 10 17 2
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@13199 2 : Minimum Ventilation Rates in Breathing Zone (¢18)

People Area Default Values

Outdoor | Outdoor Occupant Combined

Air Rate | Air Rate Density Qutdoor Air

szannslia Notes
R, R, (see Note 4) | AirRate | (Class
(see Note 5)

cmp | e’ #100m’ cfm/p
Hosdranisluthuiiogorrs (Laundry rooms within dwelling units) 5 0.12 10 17 1
vioa lnarinnesioasomsuand (Lobbies/prefunction) 75 0.06 30 10 1
Woailszpnounilszasn (Multipurpose assembly) 5 0.06 120 6 1

21IATE1INAIH (Office Buildings)
WasWnisa (Breakrooms) 5 0.12 50 7 1
¥oa109n191Man (Main entry lobbies) 5 0.06 10 11 1
ﬁm!ﬁmamﬁaﬁﬁﬂuaﬂ (Occupiable storage rooms for dry materials) 5 0.06 2 35 1
Aufidaudninam (Office space) 5 0.06 5 17 1
AuiSadeus (Reception areas) 5 0.06 30 7 1
Ay Insdnioud DY@ (Telephone/data entry) 5 0.06 60 6 1
ﬁuﬁ#ﬂamﬁﬂmﬁﬂ (Miscellaneous Spaces)
ﬁ'ﬁi WUOITUIATT (Bank vaults/safe deposit) 5 0.06 5 17 2
fuitdanntoaTnefuse¥09511A5 (Banks or bank lobbies) 7.5 0.06 15 12 1
Wosnaunuand (LuimsRum) (Computer (not printing)) 5 0.06 4 20 1
V{u'ﬁﬁ" mﬁﬁmsﬁmﬂmﬁu (<10° C) (Freezer and refrigerated spaces (<50°F)) 10 0 E 0 0 2
fufidaumssaaiialy (hisaudmgaamnssuniinuagaunszuIumsnaa
'ﬁ‘lﬁﬂﬁlﬂﬁ) (General manufacturing (excludes heavy industrial and processes 10 0.18 7 36 3
using chemicals))
indnssy (AR AT EuET) (Pharmacy (prep. area)) 5 0.18 10 23 2
1¢)A 18616119 (Photo studios ) 5 0.12 10 17 1
fufisudadum (Shipping/receiving ) 10 0.12 B 2 70 2
uiidauen 1399 U328 (111) (Sorting, packing, light assembly) 7.5 0.12 7 25 2
‘éﬁﬂi fn ‘ﬁ (Telephone closets) — 0 — 1
ﬁfuﬁtﬁammwuﬁa (Transportation waiting) 7.5 0.06 100 8 1
TnAa (Warehouses ) 10 0.06 B = 2
I — (ﬁﬂumﬂuﬁnﬁ'm (Public Assembly Spaces)
worlsze 1S mMURd MRS (Auditorium seating area) 5 0.06 150 5 1
A0 TU A3z NOURENTIUM AT (Places of religious worship ) 5 0.06 120 6 1
¥04#913219R (Courtrooms) 5 0.06 70 6 1
Yosilssyuan1iAtyod (Legislative chambers) 5 0.06 50 6 1
WoaeyA (Libraries) 5 0.12 10 17 1
Woslnaninaey (Lobbies) 5 0.06 150 5 1
ﬁﬁﬁﬁmﬁ(ﬁ]ﬂ%ﬂtﬁﬂ) (Museums (children’s)) 7.5 0.12 40 11 1
Wis S vefail (Museums/galleries) 75 0.06 40 9 1
flogeriis (Residential)

flufidufiogetdio (Dwelling unit) 5 006 | EG F 1
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@1319% 2 : Minimum Ventilation Rates in Breathing Zone (¢18)

People Area Default Values
Outdoor | Outdoor Occupant Combined
Air Rate | Air Rate Density QOutdoor Air
dszanmsliau Notes
R, R, (see Noted) | AirRate | Class
(see Note 5)
chp | cfore’ #100m’" cfm/p
104M191AU5IU (Common corridors) — 0.06 1
511 (Retail)
ufivioves onduividaniiszyduai) (Sales (except as below)) 75 0.12 15 16 2
1959 I v s swAud (Mall common areas) 75 0.06 40 9 1
$1udANY (Barbershop) 75 0.06 25 10 2
%'wm?nmmm:ﬁnﬁu (Beauty and nail salons) 20 0.12 25 25 2
Sunedadiaes (ufidat) (et shops (animal areas)) 75 0.18 10 26 2
ap11l03115177 (Supermarket) 7.5 0.06 8 15 1
Fudrtauuumooaisosy (Coin-operated laundries) 7.5 0.12 20 14 2
fwwazanssuwia (Sports and Entertainment)
Wosoanmidame, mufn @Wuiiduim) (Gym, sports arena (play area)) 20 0.18 E 7 45 2
i dm 3l (Spectator areas) 75 0.06 150 8 1
sz e (asziayseifies) (Swimming (pool & deck)) - 0.48 C == 2
ﬁuﬁ Aalindus (Disco/dance floors) 20 0.06 100 21 2
I!aﬁﬁﬂ 1 viosnnIsin (Health club/aerobics room) 20 0.06 40 22 2
|isavindy wosomimin (Health club/weight rooms) 20 0.06 10 26 2
Tusas (dauiinda) (Bowling alley (seating) 10 0.12 40 13 1
@ 1u (Gambling casinos) 75 0.18 120 9 1
F1in1 (Game arcades) 7.5 0.18 20 17 1
|rﬁwhqq g7 1o (Stages, studios) 10 0.06 D 70 11 1
wnemgiah:

1. gaslumaaties 18R dedlodosmuatugimualunasgu 62.1 185unsUfiRauda

2, miNﬁﬁﬁ'ﬂ?‘i‘uﬁﬂaﬂﬂnﬁquw‘%

3. Snsms Inadaiasfiszaiiuf Standard Conditions Sas1iierfimadFunlasumunammimivvesemafinaasiet 14 usnasg i 185y lddeai
4, 19191 Default Occupant Density ﬁdﬂlﬁﬁ]'1li‘ﬂi1ﬂﬁ1ﬂ11nﬁu1!!ﬂuﬂ?ﬂﬂﬂi§ﬂ#ﬂVﬂ;

5. i1 Default Combined Outdoor Air Rate §Nfi11731910f1 Default Occupant Density

6. Wunsdifdsznnas 1amiidesns luflsyyegumsed WldsanmsszueRusuiudsznmns aiiinundondsiumd

MNYMQIRNETIEMS:

A dmsudesayalulsadoudsouuazRosayaluuminends 1Wdmvestesaya lumnafuiimesae

o & A Yo dou d oa oW A ﬂ o
B. Bﬂ5'114B'lil’DBI‘]i.llﬂﬂ\i‘ﬂ'ﬂiﬂ'lﬁﬂ'l'ilﬁlﬂllllﬂ'ﬁﬂﬂﬂﬂﬂ"l‘lﬁflﬂ'li]l HOUATIEY

o A 1a a4 @ W & g a2 A g3 A4 g4 & 2 Yooy a
(e5 Bﬁi"Iﬂ'ﬁis‘:'l.l']ﬂ'l.l‘11]l.IFI’J'IM!ﬂUTUENﬂ‘]Jﬂ'ﬁﬂ’JUF]Hﬂ'J"Ill']f‘N EI'WﬂENHﬂ']T!WlIﬂ'ﬁi:U"IUH781’!‘1?158n'lflﬂﬂTli.l'llelWElli]'lﬂTl'Uﬂfui]ﬂﬂﬂl"l‘lj HONIIMNUUUAINWUNTZIUEN

- ; : 3 - Lo aw % . 2 . ST
vinusevaszivzmainzitlonlusznhams aszlnd orvvzuds wu delidiauhasllegluaszuds lunstitionde ldhszdosdenanni1didlon uazernie
g & 4 A yy o & dy g g
Auituiivszamaula wu Auiidau dudy

@ @ v Aada ' o @ a a a 2 @ A
D. 8as1danan lismnsdintimalasslovionnenaiudmivmailnfiruuni wu Teszmeiududs wieaiudow dudu

. - . L

E: faziimsdgilnsaifiimsen vl luaununie luifnauaunidesdaliiimsszinsameaniensatuquuantiz igaduilaiady

: { o 19 2 4 "4 {2 ¥
F. 1 Default Occupancy w83iiine fioaziiumosnudmsu Studio iiaz One-bedroom Unit uazifiudnnilsausoniifosouiiiivau

i o P & o & dd i o o
G. mmiamnfidnenduuanilades hinyudouviagnaau ludsiuhauuenivinadoniuy
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@135197 3 : Zone Air Distribution Effectiveness (inn: ASHRAE Standard 62.1-2013)

2 =2 Y a X A o ' Y
m/s WANNINITEAU 1.4 1UAT muawuwsammw"lﬂ

; g o3 1
ﬁﬂn’ﬂ‘”@: i%ﬂi&'f&!ﬁﬁﬂﬂ7ﬂﬁﬂ?7ﬂ!5?ﬁ7ﬂ?7uu EZ =038

W \

anPUINIIVEAN EZ
' <
NYAVIUINNATY 1.0
' P v o AR
NeanTounmwaua Iiaunaunwy 1.0
' A ' Ay A ' ] o A
NeauNguUNINgAUNIHe 8°C HisNINNNIMWAIIIaz TaunaumaIy 0.8
' A ' Ay " a ] o A 1o v VoA <
maawququmwgwm"lmﬂu 8°C MmaULaL IWaunaURAMaIY AIamMs IR nszuaaneninNG 0.8 1.0

' < ¥ o A 4 1 a 1 § J
eamduaniiuuas Ifaunduimaiu Taeh Vertical Throw IA1ganun110.25 m/s N5202gana 1.4 1was 1.0

' = A &
N7310.25 m/s NITYLINUDNU 1.4 1UAT

] < { v A { o a
Neandunniuuaz Ifaunduimau Meszuy Low-velocity Displacement Ventilation i lina

Unidirectional Flow t48¢ Thermal Stratification 3052V Underfloor Air Distribution 91 Vertical Throw Haniee

1.2
' 9 & ] o A4 1.0
Neaviouniiuaz Iaunaduinu .
' Y Y o A
i]wamaummwmmmﬂwauﬂaumwmu 0.7
a Yy 9 9 v 9 [ = A ' @
2IMANNYNAAVINDIATUATINUVINNUFOIADINIALTY ¥ TD YoIaunal 0.8
a Y 9 Yo = A ! @
’f]WﬂWHLG'IZJQﬂﬂﬂﬂlWWﬂﬂﬁlﬂﬁﬂ‘U“ﬁﬂﬂ@ﬂ@WﬂWﬁlﬁﬂ NI0 yodaunal 0.5

Hnawa:

ab ay

< ' {
1. "auegu"” Tiiﬂflﬁi aumaﬁiqmﬂﬂummmmwnwm

& a «

v oA a ' ay
2."ausou" Wlﬂﬂﬁ\i 'mJmﬂﬂiqm‘wguqaqumwguwm

3. "MINANNINNAI" WY Fe9T1waNegganI1 Breathing Zone

' & ' ] (5 .
4. "M INYANINWU" ‘Vilﬂﬂai ﬁ%maumﬂagmﬂm Breathing Zone

: DAY Yo o1 . < ) { v
5. mudensnmenisuenmile lnnmsldadredu B, eraufsonldium Air-change Effectiveness avamnsnnt ldnnismsamdissy 13

TuniAsgIu ASHRAE 129 dam5umsnigaunnuuy oni3uuny Unidirectional Flow

laef1 vV, @8 Uncorrected Outdoor Air Intake

li! v >3 1 &Id
FIV LAANFNNITAIFD bR D

Vou =D EaH zones (Rp X IDz) + EaII zones

(R xA) (6)
Taedi D @@ Occupant Diversity Ratio @9
1o ngns
D = Ps / EaII zones I:)z (/)
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Taed P, fadmuNagadagegaasolu
Turiinsauung@ diu E, Ao System Ventilation
Efficiency @ennl@annasned 4

AN Max (Z,) Tupn5797 4 Aoenans Z,, P
ﬁwgﬂ‘ﬁqﬁlumim Zone #199 dnmasdldann
a3

Y

Zo, = Vo Vy, (8)

1ae? V., B Supply Air CFM luusias Zone
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@519 4 : System Ventilation Efficiency (fisn: ASHRAE Standard 62.1-2013)

Max (sz) E,
<0.15 1.0
<025 0.9
<035 0.8
<0.45 0.7
<0.55 0.6
> 0.55 Use Appendix A Tudn11asg1u 62.1
113“?]!11@:

= 1 2 o A o w A 4
1. "Max (ZPZ)" NUYIMPIFAVD sz Famuam lasaunsi (8) MUTUNANUNITZUIWDINA

(Ventilation Zones) ¥8435£11U3¥1180 1A 149 (Y03 AHU Hi139)

2. 115 UAIVDI Max @,) fiegszn 119 0.15 /10 0.55 A1ves E, @mnsan 18 Taems interpolation f1

Tuanse

v .
3.MUNE, Tuaanail 1]WWﬂﬂ15al“f;ﬂ?ﬁﬂﬁ’)uﬂ?ﬂ1ﬁﬂ1ﬂuﬂﬂ@l€l@1ﬂ1Pf‘l]wmaill‘l/ﬂﬂll 0.15 d M5

Aar o oo & = <1 Y1 A5 a ~ad Yan
szuuifimdadauiigainni a1 g, luamseiiennldmidunnhull lunsail ms1455msu

Normative Appendix A 9 1iAfiaumgaurani

§a0819% 2 a1a13FTneI e eniledl
Typical Floor Plan éw“ummlugﬂﬁ 5 92Ul
Usuameluusazdudiu VAV 8 AHU ag}'%ﬁaﬁ’s
#9850 Pre-conditioned Outdoor Air ain
OAU %ﬂ%ﬁaguu%um@% (OAU @9nanaang
Pre-conditioned Outdoor Air 1t AHU lunniiu)
g‘uﬁl 5 MMIAIUVNHBUERAS VAV Zoning P9t
TaoluuaazlouinnsAnaenass VAV wou
Fan-powered lunnlau atdszdnsualunis
nIzangaInaIzung (E) ﬁm%funﬂ Zone Qg
MvualdyinAy 1.0 Zone Details uansalu
miw‘*ﬁ 5 lagawina (Design Occupancy) ¥
1#a7n Furniture Layout wazinislden Design
Occupancy 111U 1.7 & %31 Private Office #iag)
(ﬁuwaﬁ@h Design Occupancy &1%3U Private
Office ﬁazmma%ﬂuﬁaaﬂwﬁ 5) @1 Design
Total Supply Air to Zone l@xnains1anis Cooling
Load Calculations 28936703 S1UIHANAZIN

wiuau (Mladlevan Fumiture Plan) asfiagisiu

198U 73 A1 29%131 Designed Outdoor

Requirement w89 AHU luguitinazianyinlag

v

a1 lden System Ventilation Efficiency Tuanse

1
=1

7 4 TunnsenwIos
Winganlandludiag19n 2 didunso
Multiple-Zone System 13739@slbann1sn (5)

04 (8) lumsenwaniman vV, dail

[

dl ISP
We9an Py HAWVINNL 73 WAT Y, ,ones Py

(% |
[

HAWNAU 150.4 G9HUAINFNNITTN (7)

D 73/150.4

= 0485

YIMIAIIMNT V,, anaunis (6) azla

Vo, = 0.485x 752 + 905
= 1,270 cfm
Taefien Dol zones (Rp X P,) W8T Yo sones

(Ry X A) Lan9agluanaen 6
i MaxZ, MNENNTN (8) handaglumsng

716 WU Waz Max (Z.) = 0.34 LAn2un Zone

p)
VAV-20
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Gl dwlE 9B  dis
L 1 I [ I 1 [ [ 1

VAV | VAV-2 | VAV T VAV-4 TVAV—S rVAV—B 1\/#\\/—7 VAV-8

ﬁl%aﬁf”ﬁﬁ & gcgi

L R —
VA1

VAY-18 N

VAV-16

VAV-9

VAY-20

L}
M Va-21

VAV-22 N
VAY-10

VAY-23 [ |

VAV-14 VAV-13 VAV-12 VAV-11 N

= = = = = "

31/17' 5: Typical Floor Plan wavmmsﬂ"'iu"nmu?uﬁ"aaz/wﬁ' 2 (ﬁ"m: ASHRAE Standard 62.1 User Manual)

ANAN197 4 azl@dn System Ventilation

Efficiency (E.) asf@wvinny 0.81 (laenis

\

Interpolation Alua13199 4)
AITUANENNITN (5)
Voo = VolBy

1,270/0.81

= 1,568 cfm

nMsewInAlinsth Multiple-Zone fundia
azlalldvingledla doruaruisnandlvan
Spread Sheet 1899 USGBC LEED 62MZCalc.xls
antelunsenunnld uwonanniuaae System
Ventilation Efficiency (E,) Tun131efi 4 o1al

|
a k% =

@hvl,sigﬂ@”aaaﬂmsl WADIAINAIRINAIINIAN

| %

FINUNINDATIEIUIZAINBINANEUBNN

aenandlaidulyauanyfgmdnedu e E, fiana
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azAnldle ludeeg1en 2 fa1l% Spread Sheet
299 USGBC 11538 lunseuisasnuInanua s
E, azﬁ@'wagzlﬂm 0.75 wazazyinlims leaUsuo

2INNATZUNEAN YT 1 ,693 cfm

o
S

nauazaulusided 0d18nas931USH M
2IMEAUIFNTNINMEUBNAINAIIIN 2 ST
APNgaNaInIgIUauLIe USGBC (US Green
Building Council) Faidunsieauiilin1siuses
1399 LEED atluayumainaudnsinsssunsiuan
30% AINAITUAININHIATIIUA Laan1glh
Credit twWaluiada Indoor Environmental

Quality Yan3352¥eludaiifna awmsuszuy VAV

|
a

WA NN 30% N AHU anaazldla 30% lu
Breathing Zone uazt1azl# b 30% 1w Breathing
Zone aNa@aANUSHIMN AHU 2udy 50% N

Duwlule
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7. Exhaust Ventilation

Tuufiunedazsnm snnagiue2.1 fvuels
AaefimIszungeINNeLULgABaN@IE (Exhaust
ﬁamm@‘ﬁ'@”a@@@aaﬂmﬂﬁuﬁuazﬁﬂaaﬂiﬁuaﬂ
91A13) Iasdl Exhaust Makeup Air o1audu
avavsznavlagnlduasarneaniauan (Outdoor
Air) eanaviguIsu (Recirculated Air) Lag
Transfer Air 9131971 7 uaessfinvasiud uas
ﬂ%mmmmﬁ‘ﬁﬁm@@aaﬂ%mil’wmmwiazﬁuﬁ

NNMIRNIINUTAN YD IR LALAN1 971 2
A2 7 $INAWS AN SR AN N B9
$9nN3L@H Fresh Air (01mememanfis=ana) waz

v

A15 Exhaust WAzl NAUNANAINHADINITILE

1Y
a =

= | | = ad A da
WWedagglaag1anis TunsHANuNNnaIsons

PR UAARNITLANTS Fresh Air wa Exhaust

I51RF D INYINM IR TNRNANEN T USHnns
dolwn snieaninfn wazazdesinisiamn
AsAnodnels tolElEsnde Zone Pressuriza-
tion Amnnzas lunsdifi Exhaust Air S5m0
HINNIN MSANUSHI NN UAN (NLAN
Sﬂmﬂﬁizyiumﬁwﬁ' 2) 138 Makeup lagld

21NN Zone dUNHE Air Class NANIZEN

|
A

Aonavild wazifinEoefidosfansonidunsdily

Tunsdiinufifnason ddarmualdiau
Fresh Air a1xa13197 2 uelalddarwuals
Exhaust 9aneuAIsei 7 ALAAIIRUTTY
ADUT LN LAZHNAZHAIMNADINITANAY
Juwan lwnsdifiisfinazial¥ins Exhaust

900 IINAU Return Air waza@ @i UTN I

a13519% 5 : Zone Details ludaeefi 2 (fisn: ASHRAE Standard 62.1 User Manual)

Zone Name Zone Tag Occupancy Category Floor Area of Design Design Total
Zone Population of | Supply to Zone
sq.ft Zone cfm
Corner Open Office VAV-1 Office space 290) 8 545
North Private Office VAV-2 Office space 162 1.7 175
North Conference Room VAV-3 Conference/meeting 267 10 265
North Private Office VAV-4 Office space 187 1.7 180}
North Private Office VAV-5 Office space 187 1.7 180|
North Conference Room VAV-6 Conference/meeting 267 10 265
North Private Office VAV-7 Office space 162 1.7 175
Corner Open Office VAV-8 Office space 290) 12 390|
East Open Office VAV-9 Office space 873 6 990'
East Open Office VAV-10 Office space 615 4 700|
Corner Open Office VAV-11 Office space 484 8 710|
South Open Office VAV-12 Office space 1,435 10 1,900]
South Open Office VAV-13 Office space 1,435 8 1,835
Corner Open Office VAV-14 Office space 484 8 1,365
West Open Office VAV-15 Office space 1,188 8 1,585
West Open Office VAV-16 Office space 1,462 8 2,095
Interior Open Office VAV-17 Office space 1,294 8 760)
Interior Private Office VAV-18 Office space 965 6 565
Reception VAV-19 Office space 465 7 445
Interior Conference room VAV-20 Conference/meeting 443 10 325
Interior Private Office VAV-21 Office space 210} 1.7 135
Interior Private Office VAV-22 Office space 210] 1.7 135
Interior Private Office VAV-23 Office space 210] 1.7 135
Interior Private Office VAV-24 Office space 1,160' 7.5 610|
Server Room VAV-25 Computer (not printing) 335 0 100|
Totals 15,080| 150.4 16,565
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General Exhaust Uszaigh 90% 299U3N 04

[
a (%

Fresh Air ﬁmmgjﬁuﬁ

(7 '
= a =

TunsBIARUARAAITIN ST DR 19nalH
Exhaust aehotfienanuansed 7 ualdfidamsne
%163 Fresh Air auaN397 2 ALEAIIN Wit
ADUDIIENUTN WAZHNATHANNADINITAIINAU
Huay lunsdithafsnasdaldinsidnainie
W ldrereludSunadszano 90% wasdsun
Exhaust Air ﬁgjﬂ@@aaﬂamﬁuﬁ mmﬁﬁtﬁu
dnluraed orafiuenmanenaniiazanavie
oM@aIn Zone auRlE uddasd Air Class #
ANIZEN

@089 3 luFEad Art Class Room Uu@

1919 10 WA 8173 12 LHAT LLazﬁéﬂ%ﬁmﬁwmu

30 A1 AIWNINAZHDIAA HANITIZUILINEA
pe19 bsluLSunuilating

mﬂm‘mﬂ‘ﬁl 2 e 7 azWuI1 Art Class Room
ﬁaqﬁﬁg@mi@@awmm%aaaﬂwgﬂﬂ LAZLANBINE
u’%q%'ﬁfﬁmﬂuﬁnmﬁﬂ%ﬂmm@é”na

(%

dl a a dl
NNANTNN 7 YSnaeimeniefidasgaaan
N9l (Vey) azamladoiiae
Ve, = 0.7x10x12x 1076

904 cfm

N7 2 ﬂ%mmmm@u’%qwﬁéﬁmﬁw
vihda (auydld E, = 1.0)
Voz = 30x10+0.18 x 10 x 12 x 10.76
= 300 + 2324
= 533 cfm

dl o U/ I dl
A13199 6 : S18NIEIIlUG D19 2

Zone Name Zone Tag | People Outdoor | Area Outdoor | Zone Qutdoor | Primary Airflow | Primary OA
Airflow Airflow Airflow to Zone Fraction
cfm cfm cfm cfm
Corner Open Office VAV-1 40 17.4 57 545 0.11
|North Private Office VAV-2 8.5 9.72 18 175 0.10
INorth Conference Room VAV-3 50 16.02 66 265 0.25
|North Private Office VAV-4 8.5 11.22 20 180 0.11
INorth Private Office VAV-5 8.5 11.22 20 180 0.11
|North Conference Room  |vAv-6 50 16.02 66 265 0.25
INorth Private Office VAV-7 8.5 9.72 18 175 0.10
|Corner Open Office VAV-8 60 17.4 77 390 0.20
|East Open Office VAV-9 30 52.38 82 990 0.08
|East Open Office VAV-10 20 36.9 57 700 0.08
Corner Open Office VAV-11 40 29.04 69 710 0.10
South Open Office VAV-12 50 86.1 136 1900 0.07
South Open Office VAV-13 40 86.1 126 1835 0.07
Corner Open Office VAV-14 40 29.04 69 1365 0.05
West Open Office VAV-15 40 71.28 111 1585 0.07
West Open Office VAV-16 40 87.72 128 2095 0.06
|Interior Open Office VAV-17 40 77.64 118 760 0.15
|interior Private Office VAV-18 30 57.9 88 565 0.16
|Reception VAV-19 35 27.9 63 445 0.14
|Interior Conference room  |VAV-20 50 26.58 77 225 0.34
|interior Private Office VAV-21 8.5 12.6 21 135 0.16
|Interior Private Office VAV-22 8.5 12.6 21 135 0.16
|Interior Private Office VAV-23 8.5 12.6 21 135 0.16
|interior Private Office VAV-24 37.5 69.6 107 610 0.18
Server Room VAV-25 0] 20.1 20 100 0.20
Totals/Maximum 752 | 905 1,657 16,465 0.34
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@1319% 7 : Minimum Exhaust Rates (‘ﬁlm: ASHRAE Standard 62.1-2013)

Uszanmsldau Exhaust Rate | ExhaustRate | #aeve Air
cfm/unit cfm/ft2 Class
A (Arenas) — 0.50 B 1
Houseudaily (Art classrooms) — 0.70 2
@:cﬁam DoUA (Auto repair rooms) — 1.50 A 2
Frudan (Barber shops) — 0.50 2
uaSuasuaz iy (Beauty and nail salons) — 0.60 2
Y @ o v Y . .
wamumuniwuwaaumu (Cells with toilet) — 1.00 2
Woalunenasuazarediin (Copy, printing rooms) — 0.50 2
Roadavlan (Darkrooms) — 1.00 2
Woulfiiamsmainerenans luaniufine (Educational science — 1.00 2
laboratories)
v 1< 7 o E3 Y A a .
W@Q!ﬂﬂﬂqﬂﬂﬁm“ﬂ']ﬂ??hﬁgfﬂﬂ HoNVue wmilquma (Janitor closets, — 1.00 3
trash rooms, recycling)
Woansane (Kitchenettes) — 0.30 2
Hoansusanaiys (Kitchens-commercial) — 0.70 2
ﬁ’mum&a/sﬁmm (Locker/dressing rooms) — 0.25 2
ﬁ'mé’ﬁamna% (Locker rooms) — 0.50 2
I .
ysa 1l56d (Paint spray booths) — — F 4
T59900350 (Parking garages) — 0.75 C 2
v o o A Ao < .
FIUVYARUAYY (WUNTA) (Pet shops (animal areas)) — 0.90 2
WounaToaanudu (Refrigerating machinery rooms) — — F 3
H9an321uNNe A (Residential kitchens) 50/100 — G 2
Y < Y .
Hounuranilsn (Soiled laundry storage rooms) — 1.00 F 3
ﬁ}@ﬂlﬁuﬁ 13103 (Storage rooms, chemical) — 1.50 F 4
Houiaiua (Toilets—private) 25/50 — E.H 2
#0411 1eN515¢ (Toilets—public) 50/70 — D, H 2
ﬁ’aﬁin/ﬁ'mﬁau—ﬂu"lﬂ' (Woodwork shop/classrooms) — 0.50 2
T’WHEJWWJ:

o oA A It a e YA oA A ' Y o = =~ 9| o < o =
A: ﬂi\WﬂlLﬁuﬂﬂlﬂiﬂﬂﬂuﬁMﬂWiLﬂulﬂ5@\WI'E)ﬂilizuﬂﬂﬂ‘lﬂI,ﬁEJ“VIL“’U@ll\?]i‘JIﬂU(ﬂ5\1Hﬂﬂll‘Vl@uli’)!.ﬁﬂuﬁ$11fﬂil]@JﬂuﬂWiLﬁﬂﬁﬂﬂﬂl@\iﬂ'}u‘l@LﬁU
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mi'mﬁ 8 : Air Intake Minimum Separation Distance (ﬁm: ASHRAE Standard 62.1-2013)
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