XD LUDAPY

WO DUDISJUDAPD MMM
"ou[ “3Unnsuo)) JAUeAPY

JISIJUSIDG SWISAG urpring
H'd “AUd oM A [eeYdIA

hiyvn() sy J00puj puv
‘So1uou00q ‘haioug

8008-4LL6F

00T ‘9¢ Toquuaydag
ePLIO[] ‘O[eplopne] ‘Lo
s[euorssajorJ A31aug jo A19100G PLIO] ISEayInog




DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

Ayrpruny Y3y 3ur[jomuod
SI9[1J ADUSIDIIJo-USIY SUI[[e3sul
MOTJ 3sneyxa 10 /pue MoJ} Y sursrel
'S1S00 ASIOUD 9SeaIdul
Ued S2INSeal JUSWAOIdUIT V] SWOG
syoeq)as arnjeradurs) SuWAIIXd
S9jel MOTJITe Jsneyxs / YO Ul Uondnpal
MOTJ ITe JOOPINO WIIISAS PIXIJ UM AV A

‘swarqoid QY] UL j[nsal
UEeDd S2INSeawl ADUSIDIJJO ASI9UD aW0g

houaa1ffq hdioug puv OVI



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

.. 15092 91qrssod 1S9M0] Ay} Je wdjqoxd
OV] U3 JO asned 1001 Y} SIAJOS Ajjuaurunrad
1eY) U0 dY) SI uonnjos 1s9q ayy ‘mnd Ajdung,,

;U01IN10s v putf 03 hvm 3saq ayj st JvYpm
; UAa0U00 OV a3 Jo asnva ayfy st Jvyp/
¢1saq s1hgojout(oa1 QT HoUAA

Sua1qQoiJ O VI SU1210S puv Suijudanaid



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

‘syuednddo oy} 03 shAemyed pue “‘sayis
uoneqnoul /uorjedyijdure ‘sjueurIe}uo0d JO 3dINO0S
93} SUIULI9P 0} UOIJLINISIAUL UL UM UI39g

'S}S0D A3I9UD I9MO[ pue
uonnjos jusueuriad e 0} Spedy sL039V
2A1IVSNY7) J00Y 94} JO UOHEOIFIUSP]

sI9jeay adeds 10 sisyrprunyap arqeirod
SIOPO 9ONPAI 0} SUOZO IO SI)[I UOqIed

‘SjuawIlea} dijewo}duiAs SUIMO][0]
90BJINSII IO USSIOM Ud}JO SWI[OI]

Suo1In]og 1edy ‘sa dyewrojdurAg



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

" uopel ‘auozo ‘uafjod ‘sa1ods ‘jsneyxa aIya4 “‘sapionsad
S92.11N0G 100PINO

sjonpoad 0doeqo) pue ‘poom ‘sed “io
S921Nn0g Uol}snquio))

SYea] 9yesuapuod ‘sued UreIp ‘SIomo} 3urjood
“I9UI] 10N SsSe[319q1J PIjeIOLId)aP ‘SJULUIUILIUO0D [ED130]01q

SwalsAS DV AH
S[edTUIaY ) 9DUBUDJUIRIA PUE 3Uurues])

** UOTIe[NSUI 3UIUTLju0d-sojsagse “ured ysaij ‘syonpoid
poom passaid ure}1ad Jo apew dINJIUINg 10 A1RUIqed
4odxed durep 10 j3om ‘Jodieo mau ‘siardooojoyd ‘saalsaype

s3urysiuin, pue s[eLajeN 3ulp[mg

$3JAN0SG JUVUIUDIUO))



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

"PIZIWIUIW 3 Ued SII30[01q

JO UIMOI3 9} Apruuny sAIe[ad SUI[[oIjuod Ag
‘Ajddns poof v puv “a4n3viaduua;

2IVAAPOUL “24NJSI0UL YS11 PIIU SI150]01g

'SUIX0} pue sarods anqrysip

AJIpeal ued pue sd130]01q 10} SPUNoI3
3UTpasIq a1e SWIISAS HV A pajeurureuo)
uajjod ‘satapox200 ‘szl 3Snp

‘AIPUDP IVUUIUDY ‘SISNALQ ‘Map]iul ‘SploLUL ‘D11a1ovg

SJUPUIUIDIUO)) (VI130]01E



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

Buipjing ojul mojuIy Pa|jouoduUN, "Z1
alenbapeul si jey} Ajioeded uoneauipiwnyaq, ‘L1
soyejul Jie ysaJj Jesu Jamo| Buijood ol

punoJb 10 JOOoJ Uo Ja)em uied Jo Buipuod ‘6

S]oNp JUs)SIX8-Uou Jo buiyea,

paues|o Alueinbal 1o ues|d Jou ale Jeyj s|io),
S90JN0S JUBUIWBIUOD Jeau ayeju| JIy ysal4
yonw 00} J0 3|)1i] 00] SI ey} Junowy JIy ysaid,
buissedAg Ja)|i4 pue si9)|1{ Aousioiyg Mo,
Jajem Buipuels yiim sued ulei ajesuspuo)
Jom aJe jeyy saji| Buiie)d

paues|o weals Ajiejnbal jou sijey) 1adien

~ NS DO N~®

(ssopnf i1aua.) Y3z 0 (] A1 Y]



DPLIOL DIDPAPRDT 1O 1007 ‘97 12quiaydag
Ad “AYd 52M Y 199YIIN

Buip|ing ojul Moy pajjosyuooun, ‘Z|
alenbapeul si ey} Ajloede) uonesyipiwunyad, | |
SO ejul JIe Ysaly Jeau Jamo ] buljood 0|

BN |00J uoJ8]em uiel Jo buipuod

1ONp JUs]SIXS-Uou Jo bunjes,

ILUBJUOD Jeau ayeju| Iy swmgu_
yonuwi QE 10 SJl 00] SI 1ey] Junowy Iy ysaua4,
buissedAqg J@ll|1{ pue sia)|i{ Aousioiyg Mo,

Jomiale jeyl sajL. builjien
Pbis Alueinbasiou si Jey) 1odien

TN TN ONO0D

@Sﬁ:g\ h8iouq a4v ¢ Jo 9,
S10390f JVAH v T1 J0 6



DPLIOL DIDPAPRDT 1O 1007 ‘97 12quiaydag
Ad “AYd 52M Y 199YIIN

NHY SSed [eng

buijooaging JEISIIUNY
uoljeziinssalid aoedg LR L
uorezIwo}y aremoaly

uoneipelll 1910l
7oaT i |

Ael

N
7

uoiyepixg Afjejednjoly =

wopenpy ¢

[ WAL !—M-P-M—ufm @um
uoneziuof Jljipiwnyag jueaarsaq
@s__g@@_@m@s@ mZONo

liogie? pajenijaly

9199 abung

Jojeyidiaaig 21yeysois3)3

13U0I}IPU093I
I EL: sadid JesH

(SUO1IN]0S [V a1} 24 YIMM



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

Spoyjaul 3Uruead
e uaAoid ysnomyy syueinjjod saAouIay]

Buiuea|n JIy

UOIJE[IJUSA I JOOPINO
y3noayj syueinyjod ysneyxs pue ani(q

uoljej3uap
ﬁOES:OQ mO SIAIINOS @rﬁ- ﬁOH—GOU JO @a@ﬁﬂaﬂm

|0JJUOD 921N0S

SadAT uonjos ¢ 031 umop 1109 hayJ



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

wdd 91°(0 9A0Qe ST UOTIBIIUIIUOD IFBIIAE
INOY U0 PAdAdxa Yy udym papraoad
3q [[BYS QUOZO JOJ SIOIAJP SUIUBI[I-IIY/,,

sajey] Isneyxy WnWIuIjA

1 bs 1od wiyd 7170 + vosiad 1ad wyd T :swooisse)D

3003 axenbs 1ad wyd 90 + vosiad 1ad wiyd g
:SWIO00J}INO0D) ‘SWnNLIoHpNY ‘S[93J0H “S3ad1J10

BIIY + 9]d09 ] :SyuswaIInbar y( omJ,
(10/7t/6 mawaioygnd) 17 7g prepuels HVIHSY

uolje|JUSA



- Nd 10
- Y 1001
-V 10'9

r AV L0

r Nd L0:0l

r Nd 109

r Nd L0¢

PV L00L S

CAVY L0 S

- z 9
Wv Loz Q

- N L0101
r (q\]

rNd 10:¢
I AV 100l
I AV 10:9
r AV 10
I Nd 10:0}
I Nd 10:9
rNd 10:¢
I AV 100l
I AV 10:9

Fresh Air / Ventilation Trend

L
(&)
(1]
4]

m
(+})
=
-
=}
o

2
(%)

=

L
O

-
©

o

=
(-
%)

(01]

r AV LO:C
Ik Nd 10:0L
- Wd LO0L 2 L d 109
- Nd 109 = oz
- INd 10T PN | Loios
AV L0:0L Fwv 1o
= CWY 10T

8 I Nd L0:0L

[wdd] jaAa apixoig uoqued I Lo
T Nd 10:¢
r NV 100l
Ik AV 109
i NY L0:C

Time of Day [March 26-30, 2001]

r ANd L0-0L
r Nd 10:9
rNd 10:¢

AV 100l

kol Anpiuny aane|ay

/)
)
c
Q
2
e
&
O
(T -
LLl
O
=
L1
e
c
Q
>




DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

IOSUSS JP 10 3unyder} MO[JIIe BIA [0I3U0))
uone[ejsut uodn asueeq 3 snipe 4so]
2IeM}JOS 3Ulsn saInssald auoz Jo1pal ]
SOUO0Z 3Ulp[Ing Uaam}aq MOJJIIe auLJa(]
SSaUIY3I) UO spuadap wijd [erjuaiajji(g
(ed 2T 03 £) 3mu1 G0"0 03 £0"Q WNWIUIN
JNO SjUBUTWEIuO0D J00pIno sdaay]

MOTJUI YO Uey) SSo] MO[JINo jsneyxy

uolnezrLnssaid



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

VJAH - s9sniIp

IL-AJAIN

JOUO ], ‘@youwig
CL-AJHIN

erIojoeqg swog
S-AdIIN

sa10dg “pPIoON
7-AdAIN

SN Isn(]. “U9[[0d

suney AdUSIIIH ¢'CS
uoljelijid

P B A g

4
.
L ]
3
d
L |




DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

[eST3LID SI 93eso(]
'SJUPUILUDIUOI A1V J0OPUL JQOUIIL OF
1v13uajod 31111] SVPY IU0ZO0 ‘S[IAI] IS} IV
‘adewrep 3unj 1o uoljeLLIr Aloyelrdsar
proae o3 wdd 0T 03 60°0 91 VdId ‘VAd
‘HSOIN “VHSO - syiwr] amsodxg auozQ

"U93AX0 woij sarpradoad [es130]001x0)
JUSIDJJIP AJISEA UIIM Se3 JIX0]} B SI dUOZ()

ITe 10J SUIpea[SIW o9q ued ‘19jeM 10} usAoid
- SJUBUTWRJUOD PUE SIOPO dAOWII 0} PIjIIeIN

SJoje.lauorc) 9auU0Z(



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

‘(anoy 10d 3w gpF 03 0OS Parel) SUOIIIPUOD UTL}Iad
opun wdd gg o 03 ZT°0 2onpoid ued s103eIdU3 WG

Juasaid are a1doad JT uI9dUO0D Y3eay e ‘erisjoeq pue
I3UnJ saul0ogire J0IJU0D 0} PaPadu [9A3] VHSO XOT 03 XG

uarod se yons sajernonted 9AOWSI JOU S30P SUOZ()
"“UIS[0IDY djewloIe 000eq0) Y} YIM S}OBIIL dUO0Z()

'S]9A] DOA I2Y3IY Ul s3Nsad pue sapAyspe a1oul
soonpoid ng ,‘10po 3odied mau, Ym s30eal auoz)

“ITe I0OpUI Ul punoj sjueinjjod
WIS YIIM (SUIUOW 0} SYI9M) AJMO[S AI9A $}0BII dU0Z()

SJoje.lauorc) 9auU0Z(



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

uonelnq x Ajisusiu| = abesoq ST AdY]
UOIJeUTUILIUOIRP I9)eM IO0J [NJSSIIONS AI9A UIAOIL]

9SESIp asned pue Ajdinuw

0} AJI[Iqe 1193} SAOIISIP snyj pue spjout

puUe SIsSNIIA ‘eLId}deq Jo YN 94} SeyeAndesap
uoheIpeLI] [epITULIdN) J9[0IARL ) - [DA]

wIu ()0 031 Wu gI¢ WolJ “Y-A ) pue ‘wu
GI§ 03 WU ()7 WOIJ ‘g-A[)] ‘Wu g7 0} (Wu) s1sjouwroueu

ooa th ‘J-A[ :91e S93ULI Y}SUI[OABM A ] I}
| i W N 8 (DAN) YISUS[PABRM-1IOYS

3ybi17 38j01ARIY N




DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

‘(Iv2Ya.1) poyioul Ju2101ffo 1SD3] UOWULOD ]SO
Y] uvyj 21p42do 0} $§3] 94()/-09 IS0 $I132)D.A1S
j0.4JU0D AJipruuny Jua1o1ffo A84ouUo JSoul oY |

'AjIpruany [013U0D [pinoys] swajsAs DV AH

"ePLIOT] St Yons sajewlI]d pruny
29 J0 Ul swa[qoid )y Jsowl asned sII30[01g

"UOIJEUTWBIUO0D [RIJOIIW O} Sped|
goueURUIEW 100d pue Ayprany ssadxy

Yur] DOVAH-AOIYINT-OVI 4V



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

sinoy 09.8 - L/yZ ‘UM 4ad 120°0$ ‘21 ¥3TF ‘UOL/MN | “1d alllauosyoer

1eaA Jad gz¢ sI wio 00| J8d 1s02 ABlisus DAN

‘1eah Jad 09¢ 01 0€$ SI 1S02 Juswaoe|da.

11 LL-AY3IIN "Jedh sad 0G$ sis0d pue wiyo 0001
Jad dy |0 saJinbai youi-z/ Jo sso| ainssald Js)|i4

leaA Jad Q0L $~ SISO2 Jie ysad} Jo Wid 000 yoe3

0,07 01 %G| AQ S1S02 Jemo] ued spoyjaul
Jusioiya Ablaug 9,6z 1noge Aq s)soo Abisus
S9SBa.JOUl uonealipiuunyap Joj jeaysal buisn

§1S0)) Ndiaug Su1vuir)sy



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

.. SanITIqrssod JAISN[IX
AJenynu snordwinu SUoe WOLJ UOIINJOS 1839 )
sunuawdrdur pue Surdo[oAdp JO poylow paseq
-1S09 ‘JUISISUOD © JOJ YIomauwrel) ay) sapraoxd--

}10S91 )Se] e se pajear) a1e suorjdo aarsuadxa 3SON

P3I3PISUO0D 3q 0} JSIIJ Y] I SIINSELIW }S0D }SOMO]
WId)SAS [9AJ[-3ALJ © 0JUI SUOIIN[OS JO UOTJEILJISSE]D

yovosddy d13sousvi(q pasvyd



DPLIOL DIDPAPRDT 1O 1007 ‘97 12quiaydag
Ad “AYd 52M Y 199YIIN

apeabdn pue anoway «-| sjuswaoe|day
WQ_H___QNQNO ¢>°LQE_ PR WCO_”_.__U_U<
HC@EQ_SUN @N_E_”—Qo O wCO_”—mO_“_._ UO_\/_ _
U
I
wmc_ﬂu.@w @N_E_H.Qo IPYTII J . SO0e-SONROO WHCQEH.WD—.Uaﬂs N

JnO sjueuiweluo) doady .

............ oAllelusAald

yovoiddy asvyJ-<



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

*AJ3S0D SI Juawade[dal pue 3urues]) ‘1adred
ur pue 1oded [[em ‘sa[1} 3UI[I9d UO Y}MOI3
[EIqOIOTW SMO[[E AJIpTruany adeds ssaoxH

'SI9MO0} 3UI[00D pue

‘S1ONP “S[10D WIRISAS DV AH UI JusauysLimou
pue aInjsiow pulj eLajdeq pue 1aun,]
‘swa[qoid 9A13Sa31p pue ‘swajqoid 3uryjyeaiq
‘A3IeU39] ‘SSoUIZZIP “3UIY3N0D ‘SSaUasIeoy

‘SOA9 A1dyeMm ‘SIUSEI 9sned ‘Suo1joeal
DI3I9[[e I933LI}“9Za3Us NOA axewl Ued sd130]01g

su21qo4d OVI pa3viay-hnprungy



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

‘AJjipruunyap A[ajenbape jou op ua3jo SwIISAS
DV AH ‘suoseal 19jo Aueur pue 3sayj 10,

"PeO[ 3UI[00D J[qISUaS 3y} paonpal aaey
SOIDUSIDIJJo SUIIYII] PUL SINJRA-Y PISLIOU]

(GEHT D) SAep 3Sa1[1Ed AI9A JU3} 03 Moeq d)ep
saonoeld uoryedyIprUINYap WdlsAs DV AH AY

‘OV] 2A01dWI 03 ]G Ul pasealdul
AJ3e913 9I0M Sd)el MO[J 11k Usalj palmbay]

"UOL39.1 9)eWI]d
prauny zp J0Y 943 JO 9pIsino St 'S’ Y3} JO Yonj\

$32110V4J U31Sa(J Pa1v1-Nipruungy



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

wnus|d Jie uin)al se pasn Buljiag papuadsns Ol
Aouednoa90 a|gejolpaldun 10 s|geleA

UMOP-|009 pidel 1oJ pazisiaAo juswdinb3 °

SpPOO0OY )}sheyxa Jo Suej }sneyxs abueT -

suoleJqiauad JOOJ pue ||lem SnoJawny -

sjuiol Auew yum juldioo} xsjdwo? -

9)IS papeys ‘SMOpPUIM pue JooJ anjeA-y YbiH

waisAs bunybil Asusiolys ybiH -

o/ 0Z uey) Jayealb uoijoed) die apising

MOJ} JIe 8pIS]NO Pa[|0JJUoIUN 10 JUBISUOY) °

— N MO WONOOWOD

SSUIUAV AN USISI(T ,0L 4o],



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

syurejduwod )] woij aansodxa Ajiqer] aonpay

saonoead 3urpring OV SUIMo[[oy
SI 3UIpIng 9y} Jey} UOI}RJUSWINIOP SPIAOL]

ypne Ajfenb 1re 1oopur ue yoei],

OV] 107 sad1a1as 3utdasyasnoy adeueu 193394
OVT] 103 urerdoid soueusjurewt aAjuaAdId aurjoy
Ayanpnpoid saoxdur pue yoeny quawindoq

53500 OV pue adurUajuIeW ‘A3I9Ud Mdel],

:santiqeded aremijos (INVAYG-T) [PPOIN FUSWISSISSY
pue uogednpy 3ulp(ing Ayeng) Iy Ioopuj

yovoiddy aarsuayaiduio)



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

*uondadaad Jowo3snd pue ‘Yyredy ‘Jrojwod pasorduwi 03 dnp (1A
12d 000°0S$) %% 7 Aq Ay1andnpoad ddLo[dwd asedrour os[e Aew pue ‘(1edA
12d 000°0Z$ JO sSurAes) 9,0 Aq $3S0 ASIIUJ IINPAI PINOI sdansedw V]

“(uorIu I§) ¢, S 1€ SFUIULILI Jou pue (000°00T$) yunowe
SIY) JO 0/ dJB $)S0J ASIdU ‘(uoI[[rux 7$) junowre iy} Jo 2,01 SI [[o14ed

*SSUISN( [IB)I.I B 10J JBIA J3d uoriua (7§ 318 sdfes ss013 Aes Qrdwexy 10,

urdrew j1joid saseardur AJ30a11p sasuadxs 3urdnpay
53S0 ASIoUqg ToMOT]

syurejduwod )y aaey seaiojduwia 1e3ar jo 9 QL
ANAIONPOIJ 92Ao1dwyg

9NUIASI SSOI3 Y}IM PIJEID0SSY
JHOJWO)) JoWO0)Sn))

[v1on1) st OV] pooo



s¥3004alno

FIE I

P
-

ledsins .m._.m_._.n__.._xm
Jupiryog B W
F

ST T
i B e

&P

rew ¥

G i | swping |

voLnd 14

WILSAS WAH

el L R g

J1y

| juswdinbg
_ ubisac]

Fraroy i talh | W
@ shomyyod | N uonnjog

Juogng e d 1yt JOOpUT

=

ALTIYNE
dI Y HO0amI

p 3 |
adajsaug
e E |

aunyod sdia] | e
JOOpU]

v
L

BS50[0 =

AL B L g el
— BT .

SHIRGIY DU SIAO0RT (7

dauglalayY |BensiA

0¥ 10} buibeuep

UOINISUD
MApN puT uoEADUSY

Aauamyg Abraug pue pvy|

swa|qold ovi
buiajog pue buisoubei(]

buidaayasnoy
pue ajueuauIey DY

I¥AH

EFJIasE 4

oy

i

=

YaEag

@

=3 d=H

e R E L )

SWoH dojs | premiog [ 4oEg

0| JO S|ejuawepun

W

Q| |2

Uuagdlas weaqg-| uley

W38 J0 MalAdaa)

SLDISIEALIDT  S800n0sal

zaIcpajeRy  Alessof]  swmod QT

W¥3g-1 ™

24vm3JoS JuaaSVUVIANl O VI



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

ssau([[ 9oAojduryg :wa[qoi]
edwe] ‘Areiqr] Ajuno)) :Ajoeq
Z# Apnig ese)
SO[L], BUI[I9D) UO Y}MOID) P[OJN ‘WS[qOI]
OpUBLIQ “IUd) SSOUIL 29 UI[EIL] :A[Ide]
L# Apms ase)

salpn)S ase)



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

*3UI19D papuadsns a3
aA0qe doeds ayj Jo ,Jno Ire pruny jusA , 03
PO[[LISUL Udaq peY Uej }Sneyxs a31e] AIoA

: uonnjos, dryewojduwAg
sa.n)xij 1ybiy wouy buiddup Js1epn
s9|i] buljled buibbeg
sa|l) bulieo. uo buimolb pjow
‘papnjoul swoyduwAg

A9JUd)) SSaUL ‘L# fipnis asv)



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

d¢.
Iy 9oedg

uoljesuspuo?

A9JUI7) SSIUILT ‘T# hpns asv)



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

d¢.
Iy 9oedg

$$%

T11d
pREhE] s |

L LINN OV

¢ LINN DV -
Ue4 jsneyxy I

L, UO01IN10S 100, ‘14 ivms asv)



DPLIOL DIDPAPRDT 1O 1007 ‘97 12quiaydag
Ad “AYd 52M Y 199YIIN

4¢.
Jy aoedg

l LINN OV
¢ LINN OV

4 9/2-0/ Jutod maqg
Ay apisinQ

,U01IN10S 1YY, ‘1# hpnis asv)



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

'SI9UONIPU0d-31d JueddIsap pasodoxd
Y3 ypm paredwiod s3uises A31ouo ur 1ea4

12d 000°0%$ sn1d 000’01 T$ Jo ssuraes 109[01]
"TOAI[ 350D Ydea Je suonnjos do[aaap
0} pasn sem yoroadde onpsouerp paseyd v
ssau||| JoYJONA JO ouapiou] YbiH
$00g UO YIMOID) Plo
U1%06-0/ 0 Aypiwny
papnjou] swojdurAg

Rivaq1T Aguno)) :g# ipnyg asv)



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

Ayoeded uonjedjipruanyap Mo
IDPUIGN00q WOIJ SAUINJ anjo)

[[eurs 003} SI9)]1j -- SI931J SulssedAq Iy
[10D 3UI[00D Ul 3UIMOI3 sn3uny o[,

S9SSNI} JOOI PUE SI[I} UO YMOI3 PIO]A
SI9}1J ADUSIDIJJO-MOT]

9}l MO[J e 9PISINO PIJeururILjuod ‘SSadxXH
SIOOPINO 03 pajuaA wnuald uinjal 3urraD)

:S3UIPUL]

AiviqrT hjuno)) :g# Apnis asv)



DPLIOL DIDPAPRDT 1O 1007 ‘97 12quiaydag
Ad “AYd 52M Y 199YIIN

S311] SU1]130) AP]OTA] <tk firms asv)



DPLIOL DIDPAPRDT 1O 1007 ‘97 12quiaydag
Ad “AYd 52M Y 199YIIN

WU J ALY UANa¥ SU1113)) ApjoJN ‘T# fivmis asv)



DPLIO]] “DIDPAIPRDT 140 1002 ‘9z 42qu21dag
qd “AYd 152M Y 19PYIIN

st ool

..___

N

___4, L RO 1) A P

110D %ENQQU AP O <tk fipms asv)



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

SIYVIUT ALY YSIL] AVIN P]OJA TH fipmis asv)



DPLIO]] ‘2[DPA2PNIT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

Spuog Jooy ur p1oJ\ ‘t# fivnas asv)



DPLIOL DIDPAPRDT 1O 1007 ‘97 12quiaydag
Ad “AYd 52M Y 199YIIN

SIYVIUT AVIN] 400 SUL00)) Tk fipms asv)



DPLIO]] DIDPAIPNDTT A0 100C ‘9T 42quiaidag
qd "AYd 15oM N 19PYOIN

poIvuliviuo) LalpAl 43MmMOJ, -c# ApniS asv)



DPLIO]] “DIDPAIPRDT 140 1002 ‘9z 42qu21dag
qd “AYd 152M Y 19PYIIN

panuiuod ymmolab pjow aswos ‘sjule|dwod Jama +
(%0602 woy) YJ 9%,08-GG 0} paddoup sjoAs| Ajpiwny +

-11NS3d

paoe[dal 10 pauead soog
IDPUIq00( I9A0 UEJ jsneyxa patreday

s11[ly pajrea[d TI-AYHIA Pa[[eIsu]
I9MO0} SUI[00D pUE JOOI Pauea])

NHV pue [10D pazZIjtues pue paues|)
SI00PINO WOoLJ Wwnuad UInjal pafesg

SOINSEA|A\l SAIIRJUBARIL ‘| B4 X0 4L SKEE Y]




DPLIO]] “DIDPAIPRDT 140 1002 ‘9z 42qu21dag
qd “AYd 152M Y 12PY21N

Uimolb pjow mau ou pue sjuie|dwod Joma +
Ul %0./-0G 0} paddolp sjaAs| Ajpiwny +

-11NS3d

>ads udisap 03 wiyd pue paads uej 319G
3unjas jeayradns AX I 39Sy
junowe 12doid 03 MOT} I1e 9pISINO 319G

sjuswisnipy || g a02ETE




DPLIO]] “DIDPAIPRDT 140 1002 ‘9z 42qu21dag
qd “AYd 152M Y 19PYIIN

papisgns sjuie|dwo) +
Ul %09-0G 0} paddolp sjaAs| Aypiwny +

-11NS3d

seare YOe)s pue ‘9d1Jjo

‘ea1e JUTPUI] U2IM13( SI[[LIS Iojsure} paj[eisu]
suejJ }sneyxs Wool }SaI pue Iopuiqyooq
[01}U0D 0} s10suas Aouednddo pay[eIsuy

pardnodoun usym 3so 03 sa¥ejul
ITe 9pISINo uo rduwep djewiojne paj[eisyu]

VTR cou fipnas asv)




DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

| 0G  [%€6 091482 | %82 Jeev'sG$| 00 «1VIOL

& IVAONTYH LNVNINVLINOD
1HOISHIAAO ANV ONIF3IINIONS

NOILVId3N3H

Sdd111d ANV S1100 TvL014dNS
SH3L1d dIV AON3IOId43 HOIH T1VLSNI
S1100 ONITO0D AJV1d3d

4+ SH41711d ANV S1100 30V'1d3d

%L ¥2[0LS5971LS S103rodd SONIAVS 1Tv.L01d9NnsS
%0 A9 AVO1 LHOIN 30NAa3y

STOYLNOD ONILHOIT

+ NOILVZINILJO 2ad Y3MOL - ¥3T1IHD

W42 000°98] 43ZINONOD3

IAIYA a33dS I1gVINVA dNNd MHO

S3IAIYA A33dS F19VIYVA NV A1ddNS

IAIYA A33dS F1GVIYVA 93 T1IHD

S123rodd 9NIAVS ADHIANT

[¥OMV | 1500 |d3AvS%|SONIAVS| |

S1S0OJ ANV SONIAVS 103rodd

saajasuwiayy 40f hvd uva s323losq OVI



DPLIOJ ‘2[DPAoPNDT 140, 100Z ‘9Z 42qui21dag
Td “dYd 152M Y [2DYOUN

‘sauraes
A319U5 y3im saApswayy 10j Aed ued s3oafoxd O]

yoeordde onysoulerp

paseyd e yym paygijusapl aq ued UOINjos 3saq 3y,
‘Ay1ARIdONpoId paseaIdul pue s3sod A3IDUD JoMO]

JO SjJaudq pappe oy} apraoid usjjo suonnjos [edy]
'sauo Juauewiad AJarel are suonnjos dnewo}dwAg

1500 9[q1ssod 3samof a3 Je wr[qoid OV 2U3
JO 9sned 3001 3y} SAA[0S AJ3uaueuLiad UorNnjos 3s9q ay .

SINIOd NIVIN



	Energy, Economics,and Indoor Air Quality
	IAQ and Energy Efficiency
	Preventing and Solving IAQ Problems
	Symptomatic vs. Real Solutions
	Contaminant Sources
	Biological Contaminants
	The Dirty Dozen (*energy factors)
	9 of 12 are HVAC factors*6 of 9 are Energy factors
	Which are the Real Solutions?
	They boil down to 3 Solution Types
	Ventilation
	Pressurization
	Filtration
	Ozone Generators
	Ozone Generators
	Ultraviolet Light
	An IAQ-ENERGY-HVAC Link
	Estimating Energy Costs
	Phased Diagnostic Approach
	5-Phase Approach
	Humidity-Related IAQ Problems
	Humidity-Related Design Practices
	‘Top 10’ Design Warnings
	Comprehensive Approach
	Good IAQ is Crucial
	IAQ Management Software
	Case Studies
	Case Study #1: Fitness Center
	Case Study #1: Fitness Center
	Case Study #1: “Poor Solution”
	Case Study #1: “Real Solution”
	Case Study #2: County Library
	Case Study #2: County Library
	Case Study #2: Moldy Ceiling Tiles
	Case Study #2: Moldy Ceiling Return Air Plenum
	Case Study #2: Moldy Cooling Coil
	Case Study #2: Mold Near Fresh Air Intakes
	Case Study #2: Mold in Roof Ponds
	Case Study #2: Cooling Tower Near Intakes
	Case Study #2: Tower Water Contaminated
	Case Study #2:
	Case Study #2:
	Case Study #2:
	IAQ Projects can pay for themselves
	MAIN POINTS

