
Jacobs HeatIng and AIr ConditIonIng Inc 

StLbrrlittal Data 
PDX DeIcIng # 0902 



Phone 503-234-5071 
2220 SE Ninth Ave, Portland, OR 97214 
Fax '503-233-0451 
800 ... 848-5199 

,SUBMITTAL 

PROJECT Portland InternatIonal Airport Deicing 

LOCATION Portland, OR 

ARCHITECT ---------------------------------------------------
ENGINEER ---------------------------------------------------

CONTRACTOR Jacobs Heating & Ale 

DATE SUBMITTED 10209 
~~~-----------------------------------------------------

CONTRACTOR P 0 
JAlrP CONTACT Mike Leavens/Hal Jacklin 

MATERIAL SUBMITTED _C_o_nt_ro_I_D_a_m .... p_ers _________________ _ 

SPECIFICATIONS 23330022 
--~~~-------------------------------------------

WE ARE PLEASED TO SUBMIT THE FOLLOWING LIST OF EQUIPMENT FOR APPROVAL BASED UPON INFORMATION RECEIVED 
WE BELIEVE THIS MATERIAL CONFORMS TO,HE SPECIFICATIONS IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY 

TO VERIFY SIZES AND QUANTrrlES PRIOR TO ORDER RELEASE MATERIAL WILL BE RELEASED TO PRODUCTION UPON 
RETURN OF APPROVED SUBMITTALS TO JOHNSON AIR PRODUCTS AT 2220 S E 9TH AVE. PORTLAND OREGON 97214 

MANUFACTURER Greenheck 

(please see attached hterature) 
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[§.GREENHECK 
Building Value In AIr 

1-1.376 
1 Max. 

.--¢Ita.::~ 

Notes All dimensions shown are In Ul'uts of Inches DRIVE: 
S]JIE:-

W & H furnished approximately 0 25 In undersIZed and OnlY refer to 
damper dimensions (sleeve thickness is not Included) 

Electrical accessory wlnng tennmates at the accessory 
Field WIfing IS required to Individual components 

CONSTRUCTION FEATURES 

Blade Action 
Frame Type 
Matenal 
Axle Material 
Axle Bearings 

Parallel 
Channel 

Galvanized 
Steel 

Bronze 

10# 

2-1 

2·2 

linkage Material 
Blade Seal 
Jamb Seal Mat. 
SIZIng 
Frame Thickness (ga) 

lag Qty 

1 

4 

Steel 
TPE 

304SS 
Nommal 

16 

W(ln) 

48000 

48000 

VC~D, .. ,313 

Printed Date- 10/2/2009 
,Job PDX DEICING 

Product Type Damper 
Mark DAMPERS 

,Ultra :Low leakage Control Damper 
Application & DeSign 
Ihe model VCD·33 IS a ruggedly bUilt low leakage control damper for 
appllcatron as an automabc control or manual balanctng damper A Wide 
range of electric and pneumatJc actuators are available Non-Jackshafted 
dampers Will be supplied with a blade drive lever for Internal actuator 
mounbng unless external actuator mounting IS specified In which case an 
extension pin with clip kit Will be provided Note The extension pin with clip kit 
Includes the extension pm and clip The VCD-33 IS Intended for applicatIOns In 
low to medium pressure and veloolty systems 
• FRAME GalvanIZed,S In x 1m hat channel, remforced corners low profile 
head and Sill on dampers 17 In high and smaller (When 304 S5 matenal IS 
selected the frame blades and all damper components Will be prOVided In 304 
SS except the actuator. mountmg hardware and ,ackshaft) 
- BLADES Airfoil shape double skm construction, 14 ga equivalent thIckness 
• LINKAGE Side Imkage out of air stream 
- AXLES 0 5 In drs 

H(m) Drive Ar~ Sldeplate 
A-Olm 

length {In} 

30000 11-1CEL- 8 15 

96000 12-2CEL-0 8 15 

CAP541957 G \Job Data FlIes\Mlchae1\SECURED 2009\M-R\PDX DEICING QCj Page 1 of 2 



, 'GREENHECK . Printed Date 10/2/2009 
Job PDX DEICING 

Damper '& Louver DriveJArran,gements 

1] o 
1] o 

11 1 FEL-O or 11 CEL·O 
12 2FEL-O or 12 2CEL 0 

CAPS41957 G \Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING gej Page 2 of2 



,Phone 503-234-5071 
2220 SE Ninth Ave, Portland, OR 97214 
Fax ,503-233-0451 
800-848-5199 

SUBMITtAL 

PROJECT Portland International Airport Deicing 

.. LOCATION Portland, OR 

ARCHITECT ----------------------------------------------------
ENGINEER -------------------------------------------------------

CONTRACTOR Jacobs Heating -& Ale 
DATE SUBMITTED ....;.1..;;,..0..;;;;;.2...;;,.0..;;;..9 _____ • _____________ _ 

CONTRACTOR P 0 
JAlrP CONTACT Mike Leavens/Hal Jacklin 

MATERIAL SUBMITTED Electric Unit Heaters ------------------------------------------------------
SPECIFICATIONS 23820021 

~~---------------------------------------------------

WE ARE PLEASED TO SUBMtT THE FOLLOWING LIST OF EQUIPMENT FOR APPROVAL BASED UPON INFORMATION RECEIVED 
WE BELIEVE THIS MATERIAL CONFORMS TO THE SPECIFICA nONS IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY 

TO VERIFY SIZES AND QUANTITIES PRIOR TO ORDER RELEASE MATERIAL WILL BE RELEASED TO PRODUCTION UPON 
RETURN OF APPROVED SUBMITTALS TO JOHNSON AIR PRODUCTS AT 2220 S E 9TH AVE. PORTLAND. OREGON 97214 

~MP\NUFACTURER Qmark 

(please see attached literature) 
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1Q' 
A Marley Engineered Products Brand 

c@us 
Fife # E21609 

SUBMITTAL SHEET 
MUM SERIES 

'HORIZONTAUVERTICAL 
UNIT HEATERS 

5== c: 
== 'en m ,= m 

i ·en 
} II 

!.:J: 
lO 
:D 

! IN 
i.O 

z 
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PORTLAND INTERNATIONAL AIRPORT DEICING ~ 
JOB NAME \ 

PORTLAND, OR LOCATION __________________________________ f m 
:D 

ARCHrrECT -I 

ENGINEER '0 
------J-A-C-UH-~-H-h-A-I-IN-V-&-N--C------·-------------------------------------· l> 

CONTRACTOR r-
c: SUBMITTEDBY _______________________________________________ , ;z 

DATE ____ l0_m_OO _____________________ .--__________________________________ ~ 

, 
CATAI.OO 

ITEM QTV NlINIrt:R 

3 MUH074 

ITEM CTY 

3 

ACCESSORIES 
3 

AND 3 

CONTROLS 

SUBMITTED BY 

ZSS-QMUHO 

TAG WATTS VOlTS 

UH-PS 1500 480 

CAT NO TAG 

MTI UH-PS 

MMBIO UH-PS 

MPDS25 UH-PS 

DATE APPROVED BY 

(12-04) 

111 

3 

GAiU.E CEll.l~G 
AMPS FINISH MOUNT 

9 

DESCRIPTION 

nJERMOSTAT 

MOUNTING BRACKET 

DISCONNECT 

DATE 

:J: 
m 
~ m :c 
(J) 



-? 

TYPE MUH 
'UNIT :HEATER 

Unit mounts either honzontally or vertically Totally 
versatile For fadones warehouses garages 
stores shlpptng rooms power stations alTCl'aft 
hangers Can be used for primary supplementary 
spot or dual~system heabng 

• Wide range of Optional control kits are field 
Installable increaSIng 1he MUH adaptabtllty 10 the 
speclficabon market 

• Forced air unrt heater With 10 power ratlngs from 
3KW to 50 KW heabng output 208 240 277 and 
480V 10 230 to 170 500 BTUlhr 

32 compatible models (no need 10 try to assemble 
a heabng sysiem from 70 or 80 models I) 

• Heavy gauge ale-formed steel houSing Two-toned 
smartly styled 

• Advanced pull1hro~h Sir flow design draws Blr 
.across-heatlng element for more aven an 
dlstrlbubon and cooler eten\ent operalJon 

Speaally destgned ventun outlat to meet that 
added throw as required In vertical position 

• Branch cirCUIt fUSing (when reqUired) 

Completely endosed fan motor 

• 1~ or 3-phase winng on 5 through 10 KW 208/240V 
and 15 KW 208V Units (field Interchangeable) 

SEL.ECTION CHART 

Alummum-fi nned copper clad steel sheath heabng 
element has longer useful h'e because of cooler 
sheath temoerature aod faster heat dISSIpatIOn 

24V control transformer standard on most models 
p10Vldlng a safer and more accurate means of 
temperature control 3KW and 5KW 208-277V 
have hne voltage controls as standard (24V 
control 8VS1labJe on made-to-order baSIS) 

• Automatic reset linear thermal cut~out capillaJy 
type provides protedlon over enbre length of 
element areas (Manual reset protection avaIlable 
on made-to-order basis) 

• 2-speed fan selector switch (25 to 50 K\N models) 

Fan delay feature ehmmates cold drafts Element 
heats up before tan cuts In 1hen fan contmues to 
dlsinbute heat after element shuts olf 

Ruggedly built yet lighter weight for easier 
installation No plpmg flues valves or traps 

• IndIVidually adjustable discharge louvers to control 
airflow 

CnoJCe of op1Jonel diffusers for vanety of air 
patterns ITlaXImlZlng heat concentration and 
coverage In the vertlC8l poslUon 

• Meets all UL NEC and OSHA reqUIrements 

c@us 
FILE #E21609 

, .. ·l~~~"··~c~'HftD1'I{Sl:~f.' !~~'I 
CA.rNO" ,",OLi$. I, VOll{lI" (OmreL f t I -' • ·HR,?W 

" /'N>T.U£C 
:,"JlR: , ~~~H)T: 
;Sl}f- \ 1\',nMC'K.:: 

MUHIJ3.a\ 208 11Z! 3.0 1D.2 146 208 I'#IA 350 800 
MlJH03.21 2IIBI24O 10 2.2J3.C 7511C.2 1,",YI2.S 2081240 iliA 350 800 
MlJHIU.71 "Z17 10 30 10.2 110 m NlA 350 800 
/IIIJHOl.J1 347 10 30 10.2 85 347 NlA 35D 800 
MlJH03.41 480 30 30 10.2 36 24 NIA 35C &00 
MUJt03.31 6CO 30 30 10.2 2.9 flOO NfA 350 !!CO 

NUHOU1 208 1-30 50 170 240 208 SA 350 BOO 
MlJH05.21 2D8f24O ~ 3.71S.D 12.61110 180010 2OIII24C Sol. 350 800 
MUH0S.71 277 ," 50 170 1aO "Z17 NlA 350 &00 
/IIUHOs.31 347 10 50 17.0 14.4 347 NlA 3SO 800 
MIJH05.41 480 3121 50 170 60 24 NlA 350 800 
MUHQ5.G1 500 30 50 170 4.& 600 NlA 3SO BOO 

MUHm~ :lOB 1-3Q1 75 256 380 24 59 eso 970 
MlJH.GT..2 208f2.40 1-311' 5.SI75 191125.6 270131.3 24 59 650 970 
MUHm7 m 10 75 '256 270 24 58 650 970 
Mlm4T.J 347 10 75 256 216 2<1 59 6$) 870 
MIJH.m-4 480 30 75 25.6 90 24 58 1i50 1170 
MlJH.07-6 6QO 3/21 15 25.6 7:.3 24 55 850 970 

MU»-10.8 2D8 1--30 10.0 34.1 48.0 24 sa 650 970 
MUH 1o.z 2D8I24O 1-30 751100 25.M41 3&.0J420 24 58 6SO 970 
MUH 1 B-1 "Z17 10 10.0 341 35.0 24 58 6SD 9iD 
NUH-'\I).;l 347 10 10.0 341 288 24 fiB 650 970 
MUH-1D-4 48D 30 10.0 341 12.0 24 55 660 970 
MUH-1~ 600 3121 10.0 34.1 97 24 58 eso 970 

MUM1~ 208 1-3121 15.0 512 72.0 24 SA 910 1640 
MUH 15-2 '2D8I240 3121 112/150 38.2.612 313/38,1 24 5C 910 1640 
MUH-15-4 480 S0 16.0 5.2 180 24 5C 910 1640 
MUH-1~ 600 30 150 51.2 1'15 24 5C 1110 1640 

MlJH.2D.lI 208 30 20.0 682 560 24 SA 1320 '2060 
MUM..zl..2 208/2IID 3Ql 15.ot.zoO 51.2Ai82 '11.21480 24 5C 13:a) 2060 
MUIf.2O.4 480 30 20.0 68.2 24.0 24 5C 1320 2060 
MU~ 600 30 :ZOO e&.2 193 24 5C 1320 2Il6O 

MI.JH.Z5-2 208/240 JIZ) 16712S0 S:UIIBS.2 52.0180 0 24 s,.. 210011800 21COOl13C 
I.t\JH.a.4 480 30 :ao 852 JOO 24 5C 21001\800 210C120l0 
IrIIUH~ 600 3Iil 25.0 852 24.2 24 5C 21CXlr1800 2100I2030 

MUH.30~ 208 30 3Q.O 102.3 840 24 SA 2100n8OO 2100I2030 
MIJH.3O..l 2081240 30 22.51300 7671102.3 630172.3 24 SA 21oot1BOO 210012Q31) 
MUH~ 480 JIZ) 3D.o 1023 38.0 24 5C 21O(W'800 210012030 
MUH~ 600 3IZl 30.0 102.3 290 24 5C 21001\800 210012030 

MUH-4Q.Z 2OIIQ40 3Iil 30.0'400 102.311384 83.cJ115.4 24 5A 3OOCV26D:I J:2S)t29()() 

NlJH.4O-4 48D 30 40.0 1364 48.0 24 SA 3:lOO/2SIX) 32IlII29OO 
MlJtI-4O.8 IiOO 30 <100 1364 38.7 24 SA 3~ 32IlOl2SOO 

MlJtI.S).a 208 30 500 1705 1390 24 SA 3000:2600 32S0129OO 
MUlf.Q).2 2081240 30 37.5/50,0 127 311705 104.2112D.4 24 SA 3OOIl'26DO 326llI2II00 
MUH$.4 480 3Iil 500 170.5 6Il2 24 5A 3000/2fi00 32flOI29OO 
MU~ 600 3Ql SOO 170.5 48.3 24 IiA 3C1OQ125OO 3260l200O 

Note 
1 All standard units are supplied Wlih a low voltage control transfom\er and contac:tor (24V) ex.cepI 

MUH-03 & 05 208 240 & zn volt models Low voltage control on thasa unrts are avallatlle on made 
to order All units are also avallallla on speCIal order for 120 volt control Internal and tranttonner or 
extemaJ wdhout tranlJfonner 
On dual voltage units CFM FPM and RPM are 6hown at hlghe IlQltage 

ZBL-OMUHO 10-06 

27 208 11500 1MDO 6 \I 12 AWG12 
27 2081240 1600 1M 00 a 9 12 AWG12 
xr "Z17 1600 11100 a 9 12 NNG1<1 
27 34T 1600 11100 8 II 12 AYVG1~ 
27 480 1600 1MOO 8 9 12 AWG14 
27 600 1600 1MOO e \I 12 AWG14 

(5 20B 1600 1"DO 8 9 12 PW310 
(5 2081240 11iOO lnoo 8 9 12 NNG 10 
45 m 1600 '''00 B 9 12 fJJNG10 
45 347 1lIOO 11100 8 9 12 fJJNG 10 
45 '180 1500 1MOO 8 9 12 AWG14 
4c 600 1600 11100 8 9 12 1WG10 

37 2DI! 1600 1130 9 14 18 1JNG6 
37 2081'2040 1800 1130 9 1~ 18 AWGB 
37 m 1600 1130 e '14 18 AVIIG B 
37 347 1600 1130 9 '14 18 IJWG 14 
'!IT 480 1600 1/X) 9 '14 18 IIWG ,. 
a7 600 1600 113) 9 14 18 AWG14 

49 208 1Il00 1130 9 14 18 PWG4 
'19 20&'240 1600 lf30 9 14 18 NNG6 
49 277 1600 1f30 9 14 18 NNG6 
49 347 1600 1f.lO 9 14 18 NNG14 
49 ~ 1800 1flO 9 ,~ 18 AWG14 
49 eoo 1600 1130 9 '14 18 AWG14 

52 20B 1530 1QO 
" 

20 35 NNG2 
52 208/2010 1530 1120 11 20 35 WiG 6 
62 <180 15JO 1120 1 20 35 PII<IG10 
52 600 1530 1120 11 20 35 AYVG12 

48 208 1500 1110 12 :23 41 ftWG4 
48 20812-40 1SOO 1110 12 :23 4' AWG<I 
41 480 1S00 ,no 12 23 '11 f-WG 10 
48 6QO 1600 1MO 12 23 41 PWG12 

38/44 2081240 16OOt1375 114 13 23 so PWG3 
38/44 480 11lOO11375 114 13 23 50 AWGI:I 
38144 600 160011375 1/01 13 Zl 50 PWG'O 

45'153 20Cl 160lIl1375 114 '2 2D 50 /WiG 1 
45153 2OBI24D 1600/"1315 1/4 '2 20 60 NoIG2 
45153 480 1SOO11315 11<1 12 20 ~ AWG6 
4S 153 600 160011316 1/11 12 20 50 NV08 

42149 2!18124C 152S11420 1/2 15 28 60 NNG1IO 
42149 ~ 1S2S1'142O 112 15 28 60 1WG4 
42/6 600 1!!25t1420 112 15 28 60 NNG6 

S3 161 208 152511A2O 112 15 25 IiO JlI!NG<I/O 
53 /81 2IlI!r.l40 1525f142D 1/2 15 25 60 1WG3IO 
63 1S1 '180 152S11420 1/2 15 25 60 AWG4 
53 1151 600 152511420 '\12 15 25 60 1-IHG3 

3 On dual phase units maldmum amp draw IS listed for respectIVe voltage 
4 25lhru 50 KW medals have !WO ,peed mOlorS and dual CFM ralmgs 

SA Standard 

68 OpfIonal made 10 order amp IOlld unbalanced an 3 Phas13 

SC OptIonal made to order amp load balanced on 3 Phase 

27 
7T 
27 
'Z1 
27 
'X7 

27 
'Z1 
7T 
'X7 
'X7 
7T 

38 
38 
38 

:~ 
38 
38 
36 
38 
38 
38 

53 
53 
53 
53 

IiO 
60 
6Q 
so 
93 
93 
93 

93 
93 
93 
93 

114 
114 
114 

114 
114 
114 
114 

~ 



ACCESSORIES 
~~~i~t~f!"~' i' ::: ~'- < 

"-'.' "~"'V"'~";"'"- '''~"$'-'''-'4'<J'''~ t"f_ ','.,',",~ ••• ", •••• ',',-f' >' ". , .-!t' 
DESCRIPTION: ).; : ,':, . , ~,- . ELECTRICAl;'RAT.ING ::.~ ';': ': ,; :;.r>~,·j .. ";':'" t) .. I9SE· WITH HEATER'NG>. '. ':." ~l .. ~ -x, u:'(~' 1 
~., 1, ". " ~~, ... --_:\ ~ ..... ~ .... ~ '" r ',-" l'.·rt""::-"" "'~t. ","",. 't,.{:.\! .. - ~ \ •• ~~ ,,!.;."': 4{i: =- ..... "_~' - '" .... ~';' .-,,, .... - • ,: .. 

MT-1 ~ SIngle Pale Intemal Thermosta! 2!JA 120 240V A C Res 
TemP RanQe 40°F - 85°F 22ft. 277VA C Res 

MT-2 Two Stage Internal Thermostat 25A, 120 240V A C Res 
,emp Ran~ 40"F - as"F 22A ZrlVA C Res 125VA Pilot Duty 

MCFS Internal Summer Fan Swrtch SA, 600V A C Res 2 HP 
250480 600VAC 1 2 Cl"3121 

MRF5-1 Remote Summer Fan SWItch (1.Jne \IbIIage) 2 HI> 2S0-480VA C 

NRFS-2 Remote Summer Fan SwItch with Relay &AFL 3SALR. 250V A.C 60 H7 
(24V Cof1..SlIlgle Pole Normally Open) 3 AFL 18ALR. 480V A.C 60 H?. 

MHRT Heater ReccNery Thermostat wrth Relay 6AFL 35ALR 250VA C SOH?. 
(24V CoIJ-Slngle Pole Nonnally Open) 3AFL 18A!..R,..48OVAC 60 I-tt 
HI-12O"F, Low - 60°F 

MPDS·25 Power DISCOnnect SwItch (3 Pole) 25A 600VAC Res 

MPOS-60 Power OIscoMect Switch (3 Pole) 63A 600VAC Res.. 

UNIVERSAL WALL & CEILING BRACKET BRACKET SIZE 
;".'~CA:T"l.::.OG NO. -, k" : USED ON : . :. ::: '. • 

MMB10 MUH-03 05 07 & 10 

MMB·20 MUH-15 &20 

MMB3Q MUH-25 & 30 

MMB50 MUH-40 &50 

((,~-II ~----
------------
c:i::=J 

MOUNTING LIMITATIONS 
Unit heaters should not be used In potenttally 
explOSive atmospheres The finISh IS not 
Intended for dIrect salt spray exposure In 
marine applications or the highly corrosive 
atmospheres of swImming pools, chemIcal 
storage bins, etc Do not Install unit heaters 
above recommended maxImum mounttng 
height Obstructions must not block unit heater 
air Inlet or dIscharge Heaters must be 
mounted at least 7' above the floor to prevent 
acc1dental contact With the heating element or 
fan blade Which could cause Injury 

A 

B 

c 

AD MUH Senes Heaters (except MUH05-21 30 and mUH025-81 30 whICh use MT 2) 

MUH05-21 ~ MUH0&81 30 MUH-1&8 MUH-.2().S MUH 25-2 
MUH-30-2 MUJ-I..30-8 MUH-4Q..2 MUH-50-2 MUJ-I..50-4 MUH-5O-B 

All MUH Senes Heater.; 

AD MUH Benes Heaters 

All MUH Benes Heaters (except MUH03-21 MUH03-71 MUH03-81 MUH05-21 
MUH05-7 f MUHD5-B1 Units unless optional c:onlmI transformer IS supplied 

All MUH Senes Heaters (=:ept MUH03-21 MUH03-71 MUH03-e1 MUH05-21 
MUH05-71 MUH05-81 Units unless opbonal conlJt)\ tmnsfonner IS suppHea 

MUHQ3-21 MUH03-41 MUH03-71 MUHQ3.81 MUH05-21 MUH05-4t 
MUH05-71 MUH05-81 MU~7-4 MUH-10-4 MUH 15-4 M1JH.20-4 

MUH~7'()2 MUH-07-7 MUH-07-8 MUH-10-2 MUH-10-7 MUH-10-8 MUJ-I..15-2 
MUH-16-8 ~ only MJH-20-2 MIJH.20-8 MUH-25-2 MUH-25-4 MUH-30-4 
MUH-40-4 MUH 50-4 

ttOpbonai tMlt-tn controls and acceuones faCloly 
installed only Not to be field installed 

DIMENSIONS 

• • 'J~:.!II;;_ 

MUH-03 & 05 15 14 7'1t' 

MUH-GT & 10 2W~ 19" 7'(2" 

MUH·16& 20 2'P}4 19 12314 

MUH-25 & 30 30 265/& 1131. 
MUH-40& 50 3D" 26~/8· 17'le 

I 
H 



Phone -503-234~50 71 
2220 SE INmth Ave, Portland, OR 972144-
Fax 503-233-0451 
800-848-5199 

<SUBMITTA'L 

-PROJECT Portland International Airport Deicing 

LOCATION Portland, OR 

ARCHITECT ---------------------------------------------------
ENGINEER ---------------------------------------------------

CONTRACTOR Jacobs Heating & Ale 
DATE SUBMITTED 10209 

~~----------------------------------------------
CONTRACTOR P 0 

JAlrP CONTACT Mike Leavens/Hal Jacklin 

MATERIAL SUBMITTED Exhaust FansNents ---------------------------------------------------------
SPECIFICATIONS 233400 

~~~----------------------------------------------

WE ARE PLEASED TO SUBMIT THE FOLLOWING LIST OF EQUIPMENT FOR APPROVAL BASED UPON INFORMATION RECEIVED 
WE BELIEVE THIS MATERIAL CONFORMS TO THE SPECIFICATIONS IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY 

TO VERIFY SIZES AND QUANTITIES PRIOR TO ORDER RELEASE MATERIAL WILL BE RELEASED TO PRODUCTION UPON 
RETURN OF APPROVED SUBMITTALS TO JOHNSON AIR PRODUCTS AT 2220 S E 9TH AVE I PORTLAND OREGON 97214 

MANUFACTURER Greenheck 

(please see attached literature) 
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lllGRE~NHECK 
-Building Value In AIr 

2438 

,- -" 

f 1 
I I 

23 75 

j 
.438 

Model: G8-081-6 

Printed Date: 101212009 
Job: -PDX DEICING 
Product Type: Fan 

Mark: EF .. 1 

Belt Drive Centnfugal Roof Exhaust Fan 
Tag EF-1 

Standard Construction Features. 
~ Aluminum houslOg - Backward inclined aluminum wheel - Curb cap with prepunched 
mounting holes - Motor and dnves ISOlated on shock mounts - Blrdscreen - Ball beanns 
motors - Adjustable motor pulley - Adjustable motor plate - Fan shaft mounted In ball 
beanng pillow blocks - Beanngs meet or exceed temperature ratmg of fan - Static resistant 
belts Corrosion resistant fasteners 

OptIons & Accessories 
Motor With Thermal Overload 
UUcUl 705 Listed - "Power Venblators" 

\1-1---19---1, I 175
J • Switch, NEMA-1. Toggle, Junction Box Mounted & Wired 

Roof Curb, GPI-19-G12, Under SIZed 1 '5 In Total 
Damper, WD-100-PB-12X12 Gravity Actuated (Shipped Loose) 

Dimensional 
Welghtw/o Welghtwrth Roof Opbonal 

Qty Accessones Accessones Opemng Damper 
(Ib) (Ib) (In) (In) 

1 55 77 145 x 14 5 12 x 12 

Performance 
Requested Actual Requested Actual Fan Operabng Elevation Airstream 

Volume Volume SP SP 
RPM Power 

(ft) 
Temperature 

(CFM) (CFM) (mwg) (In wg) (hp) (F) 
225 225 0375 0375 970 003 0 70 

M t o or 5 oun dP ower bOta I~' c ve B d an 
Motor SIZe Motor NEC Sound 

625 125 250 500 1000 2000 4000 8000 LwA dBA Sones V/CIP Enel Windings FLA* Data Mounted (hp) RPM . (Amps) Inlet 66 64 61 54 50 45 38 36 57 45 42 
Yes 1/6 115/60/1 ODP 1725 1 44 

07 ...----------------.,..-. -.. --.-.-_.-.. -. -.---r-------. 0036 

0.6 

0.5 -
'6') 
:: 
r::: 04 ..;:::. 

e 
:::I 
CD 

~ OJ 
rl:. 
0 

S 
0.2 (I) 

Q1 

00 
0 50 100 150 

--RF'MCUrve :.:.: :. =~CUrve 
-- Do not $'eled to I1e left of 1hls surge CLIIVe 

& ~~W' 
CAPS41957 

0030 

_ .... ________ 1.- _____ ...... __________________________ _ 
0026 

200 250 300 350 400 450 

Volume (CFM) 

0010 

0005 

0000 

500 

Notes 
All dmensloos shown are 10 units of Ill. 
"FlA based on tables 150or14SofNatlonai Electr1calCcda 
2002. Actual moter FlA may vary for SIZIng thenna! 
overload. consult factory 
LwA - A weIghted sound power 1eV9~ based on ANSI $1 4 
dBA A WSlghed sound pressLJllIeve~ based on 11 5 SA 
altenuatJon per Octave band at 50ft 
Sones· calculated USIng AMCA 301 at 50ft 

G \Job Data Ftles\Mrchael\SECURED 2009\M-R\PDX DEICING 9CJ 



[B..GREENHECK 
• :;Bu.khng value m AIr.. 

Disconnect SWitch 
Enclosure Rating NEMA.:1 

Standard Construction Features· 

Printed Date: 101212009 
Job: PDX DEICING 
ProductType: Fan 

Mark: EF-1 

Enclosure constructed for Indoor use-to provide a degree of protection to personnel against incidental contact 
with the enclosed eqUipment and to provide a degree of protection against falhng dust This enclosure meets 
the rod entry'and the mdoor corrosion .protectlon design tests The rod entry test IS Intended to simulate 
incidental contact with enclosure equipment 

Disconnect SWitch Configuration 
Type Toggle 
Manufacturer 
Overload Protection 
Mounting 

Pass and Seymour 
None 
Mounted and Wired 

[ 
435 

1 06 , 
1 65 

~ 

Motor Size 1/6 hp Voltage 
Cycle 60 Amperage 
Phase 1 Poles 
RPM 1725 Wiring (Exp Resist) 

Electncal Drawing Details 

0028 
(4 HOLES) 

o 

o 

l-2oo-l 

Notes All dimenSions shown are In Units of In 

CAPS 41957 G \Job Data Flles\Mlchael\sECURED 2009\M·R\PDX DEICING gq 

115 ULLlsted 
15 CSA Approved 

Rating 
None 

WIring 
Schematic 

Yes 
Yes 
1/2 hp 



[N.:GREENHECK 
• BulklllJ9 Value in AIr. 

Assembly Drawil19 
Type Belt Drive Centrifugal Roof Exhaust Fan 

Exhaust Damper & Ductwork 

Suggested 
Roof Opening 

Flat Roof Curb 

t---244---I 

""~-190 

Notes All dimenSIons shown are In umts of In 

237 

12.0 

f 

Printed .Date: 10/212009 
Job:-PDX DEiCING 
Product Type: Fan 

'Mark. _EF-1 

35.7 

The following accessones ship loose unless otherwISe speCIfied, Roof Curb Curb 
extensions, Curb Cap Adaptors, Windband Extensions, Dampers -

CAPS41957 G \Job Data Flles\Mlchael\SECURED 2009\M~R\PDX DEICING gCj 



GREENHECK 
Building Value In AIr 

fRoaf'Curb 
Model GPI 

Standard Construction Features. 

'Printed ,Date: 10/2/2009 
Job: POX DEICING 
"ProductType: Fan 

Mark" EF-1 

- Roof Curb fits between the buddrng roof and the fan mounted directly to the roof support structure - Constructed of either 18 ga galvanIZed steel or 0 064 In 

aluminum - Straight SIded without a cant - 2 in mounting flange - 1 In thick 31b denSity insulatIon - Height - Available from 8 In to 24 In as speCIfied In 05 In 

Increments 

Notes 
- The MaXimum roof opemng dimension should not be greater than the "Actual" top outside dimenSion minus 2 In 
- ihe minimum roof opening dimenSion should be at least 2 5 In more than the damper dimenSion or recommended duct sIZe 
- The Roof Opening DimenSion may NOT be the Structural Opening DimenSion 
- Damper Tray IS opbonal and must be speCified Tray size IS same as damper SIZe 

- Secunty Bars are optional and must be specified They are 0 5 In thIck steel rods welded e In on center and 'welded to the roof curb when coated with 
Permatector 

17.~Z.'5 

12.0 

ISOMETRIC VIEW 

Notes All dimenSions shown are In umts of In 

CAPS41957 G \Job Data Ftles'\Mlchael\SECURED 2009\M-R\PDX DEICING 9CJ 



/{ll.!GREENHECK 
Building Value In AIr 

HOrizontal Mount ~Exhaust 'Damper 
'Model WO-100 

Standard Construction Featu res 

Printed Date: 10/2/2do9 
Job: POX DEICING 
Product Type: Fan 

Mark· EF-1 

- HOrizontal mount exhaust damper (airflow up) Is constructed of 18 ga galvanl2 ed steel wIth pre-punched mounting holes - Damper blades are 0 025 In roll forrm:td 
aluminum WIth Vinyl seals on the closing edge • and spnng assisted for ease of opening - Steel axles are 0 168 In dIameter ZinC plated mounted In acetal bushings 
- Synthebc axle beanngs 

Accessory Configuration 
Actuator Type 

End SWitch 

Gravity 
No 

< > 12~~12 
TYP SECTION VIEW 

DAMPER 

Notes All dimenSions shown are In units oftn 
Width And height furnished approXImately 0 125 In undersize 

CAPS41957 G \Job Data FllesWilchael\SECURED 2009\M-R\PDX DEICING gq 



lJl:GREENHECK 
• .Building Value in AfI~ 

~p:.MCA Certification 
Air Movement Control ASSOciation International 

'Printed Date: 10/212009 
Job: POX DEICING 
Product Type: Fan 

Mark" EF-1 

AMCA Licensed for Sound and Air Performance. Power (BHP/kW) excludes drives. 

- Greenheck Fan Corporation certifies that the model;'shown herem IS licensed to bear the AMCA Seal
The ratmgs shown are based on tests and procedures_performed In accordance with AMCA Publication 
211 and AMCA Publication 311 and comply with the Irequlrements of the AMCA Certified Ratmgs Program 
- Performance certified IS for installation type A Free Inlet, Free outlet - Performance ratmgs do not Include 
the effects of appurtenances (accessories) In the alrstream- The sound ratmgs shown are loudness values 
mian sones at 5ft (15m) In a hemlsphencal free field calculated per AMCA Standard 301- Values shown 
are for Installation type A free Inlet fan sane levels - The AMCA Certified Ratrngs Seal applies to sane 
ratings only 

CAPS41957 

amea 
eERYlralD 
RATinGS 

G \Job Data Flles\MlchaeI\SECURED 2009\M-R\PDX DEICING gq 



flJ.GREENHECK 
• Buildrng Value In Air. 

,6675 

l 
3763 

U~I ~/'J---rrI ---t'~ J 
I ! 26 

4375 --l I f 
I. 58 --J 

NOTES All dimenSions shown are In units of Inches 

Fan weIght IS without motors and accessones 

DIMENSIONS 
Approx Fan Recommended 
Weight (Ib) RoofMlali Opening (In) 

920 505x505 

7538 

F!rinted Date: 10/2/2009 
Job: PDX DEICING 
Product Type: Fan 

Mark EF-2 

'Tube Axial Upblast Belt Dnve 

Tag EF-2 
'STANDARD CONSTRUCTION FEATURES 

HOUSING Curb cap,'wlndband motor cover and fan tube are heavy gauge coated 
steell • Butterfly dampers • Adjustable motor plate • Ball beanng motor • Corrosion 
resistant fasteners 
BEARINGS, SHAFT, AND PROPELLER Heavy duty, self-ahgnlOg pillow block 
beanngs • Extended lube hnes • Polished, solid steef shaft· Welded and painted 
stee.l propeller 
DRNES Vanable Pitch motor pulley on SIZes 24-42, fixed pitch motor pulley on 
sIZes 48--60. fixed pitch fan shaft pulley and static free belts 

SELECTED OPTIONS & ACCESSORIES 
Curb GPI-58--G12 
Aluminum Butterfly Dampers 
UUcUL-705 - "Power Ventllatorsn 

Inlet Guard 

Non -Standard Motor 

PERFORMANCE (Elevation ft:: 0 Airstream Temperature F:: 70) 

Volume SP(m Operating Qty Model (CFM) wg) FRPM Power (hp) SIZe (hp) 

2 TAUB-48H-75 32.000 0375 825 723 7112 

SOUND 
Intat Sound Power by Octave Band 

Lwa dBA 
625 I 125 I 250 I 500 I 1000 I 2000 I 4000 I BODO 
102 I 103 I 101 I 95 I 91 I 87 I 83 I 79 98 87 

~ 
2 

Ii: =-
E 
ii 

...... 
"'- ... 

II> 
I!! 

Do. 
u 
:: 
l! rn 

o 
o 10 15 20 

Volume (CFM) x 1,000 

___ RPM CUM! 
-, _ System Curve _ _ __ Blake Power curve 
j I I I DGllonelaetloU!eleftoflllwsUllF_ 

V/C/P 

460160/3 

Sones 

54 

30 

Motor Intormatlon 

End Motor RPM Windlngs1 

ODP 17251860 2 

LwA - A weIghted sound power level based on ANSI S1 4 
dBA - A weIghted sound pressure level based on 11 5 dB 
attenuation per octave band at 5 0 It Sones calculated uSing 
AMCA 301 at 5 0 It 

t6 

10 

5 

o 
35 
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[ll..GREENHECK 
BUIlding Value,," Afr 

A~IICA 

AMCA licensed for Sound and Air Performance Power (BHP/kW) excludes dnves 

Printed Date: 10/212009 
Job. PDX DEICING 
Product Type: Fan 

Mark. EF-2 

Greenheck Fan Corporation certifies that the model shown herein IS licensed to bear the AMCA Seal The ratings shown 
are based on tests and procedures performed In accordance with AMCA Publication 211 and AMCA Publication 311 and 
comply with the reqUIrements of the AMCA Cer11fied Rabngs Program Performance certified IS for installation type A Free 
mlet, Free outlet Power ratlOg (BHP/kW) does not Include transmission losses Performance ratings do not Inctude the 
effects of appurtenances (accessones) In the airstream The sound ratings shown are loudness values In fan sones at 5 ft. 
(15m) In a hemlsphencal free field calculated per AMCA Standard 301 Values shown are for Installation type A free Inlet 
fan sone levels The AMCA Certified Ratings Seal applies to sone ratings only 

CAPS41957 G \Job Data FEles\MlchaeI\SECURED 2009\M·R\POX DEICING gej 



ffJ.GREENHECK 
Btnld'mg Value In AIr 

CAPS41957 

G P.I Roof Curb 

Printed Date: 10/2/2009 
,Job: PDX DEICING 
Product Type: Fan 

Mark. 'EF-2 

STANDARD CONSTRUCTION-FEATURES 

• Welded Aluminum (0 064 In) or galvanized (18 ga) construction • Straight 
sided • 2 In roof mountmg flange • 1 In 3# density insulation • Wood 
nailer 
Roo; Opening - The'Maxlmum roof opening dimenSion should not be 
greater than the nActual" top outsIde dimension minus 21n With dampers, 
the MInimum roof opening dimenSion should be at least 2 5 In more than 
the damper dImension 
NOTES 
* The Roof Opening DimensIon may NOT be the Structural Opening 
DlmEmSlon _ 
* MaXimum Single piece shiPPing length IS 76ft 

* Security Bars are optional and must be specrfred They are 0 5 In steel, 
and will be placed 6 In on center These bars are welded to the frame, and 
the frame IS welded to the curb To prevent corrOSion, they are coated 
with Greenheck's high peliormance Permatector coating Securrty Bars 
are In lieu of damper and damper tray 

NOTES All dimenSIons shown are In Units of mches 

G \Job Data Flles\Mlchael\SECURED 2009\M-R\POX DEICING gq 



fll.,GBEENHECK 
.. ~Buildmg Value In Air 

4275 

t"" ...., 

Ir 

...... ---34 ----I 

Dimensional 
Welghtw/o Weight With 

Qty Accessonas Accessones 
(Ib) rib) 

31 5 

1 t 
J 575 

17S J • 

Roof Optional 
Opening Damper 

(In) (In) 

.Model: G8-220-5 

PrInted Date: 10/2/2009 
Job: PDX DEICING 
'Product Type. Fan 

Mark: EF-3 

Belt Dnve Centrifugal Roof Exhaust Fan 
Tag E-F-3 

Standard Construction Features: 
~ A1urmnum housing - Backward mclined aluminum wheel- Curb cap wIth prepunched 
moummg holes - Motor and dnves ISOlated on shock mounts - Blrdscreen - Ball bearing 
motor.; - Adjustable motor pulley - Adjustable motor plate - Fan shaft mounted in ball 
beanng pIllow blocks - Beanngs meet or exceed temperature ratmg of fan - StatiC reSistant 
belts - Corrosion resistant fasteners 

Options & Accessones· 
PremlumINEMA Premium EffiCiency Motor 
Motor with Thermal Overload 
UUcUL 705 LISted - "Power Venblators" 
Swrtctl, NEMA-1. Toggle, Junction Box Mounted & Wired 
Roof Curb, GPI-34-G12, Under SIZed 1 5 In Total 
Damper, WD-100-PB-24X24. Gravity Actuated (Shipped Loose) 
Beanngs w/Grease Fittings, L 10 life of 100,OOOhrs (LSD Ave Life SOO,OOOhrs) 

1 114 157 265x255 24 x24 

Performance 
Requested Actual Requested 

Volume Volume SP 
(CFM) (CFM) (In wg) 
3750 3,750 025 

M t o or 
Motor SIZe VlCIP Encl 

Mounted (hp) 

Yes 112 460160 13 OOP 

08 

07 

06 

~ 05 3: 
c:: 
'=' 
! 04 :::I 
(/) 

£ 03 t) 
.c 
J2 
U) 

02 

01 

00 
0 5 10 15 

Actual 
SP 

(In wg) 
025 

Motor 
Windings RPM 

1725 1 

, 
1.
i 

20 25 

Volume (CFM) x 100 

Fan 
RPM 

564 

NEe 
FLA* 

(Amps) 
1 1 

30 

Operating 
Power 
(hp) 
037 

s oun dP 
Sound 

Data 
Inial 

35 40 

Elevation Airstream 

(ft) 
Temperature 

(F) 

0 70 

ower .y c bOta ve B d an 
625 12S 250 500 

74 81 71 64 

040 

0.35 

030 

025 
~ e. 

020 ~ 
0 

Q.. 

015 ~ e 
CD 

010 

005 

000 
45 

1000 2000 4000 8000 LwA dBA [sones 

52 59 52 46 70 58 100 

Notes 
AY dimenSIons shown are In units of In 

ORA • based on tables 150 or 146 of National Electncal Code 
2002. Actuel motor FlA may vary for s~ thermal 
overload amsult factory 
LwA - A weighted sound power level based on ANSI S1 4 
dBA A weighed scund pressure level based en 11 5 BA 
attenuation per Octave band at 50ft 
Sones - calculated uslng AMCA 301 at 50ft 
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[[1:GREENHECK 
• Building Value In Air. 

Disconnect Switch 
Enclosure Rating NEMA-1 

Standard Construction Features: 

Printed Date: 10/2/2009 
Job: POX DEICING 
,ProducfType: Fan 

'Mark EF-3 

Enclosure constructed for Indoor use to provide a degree of protection to'personnel against incidental contact 
with the enclosed eqUipment and to provide a degree of protection agamstialhng dust This enclosure meets 
the rod entry and the mdoor corrosIon protection design tests The rod entry test IS Intended to simulate 
incidental contact wIth enclosure equipment 

Disconnect Switch Configuration 
Type Toggle 
Manufacturer Square D 
Overload Protection None 

Mounting Mounted and Wired 

E275 
288 

3 

o 

Motor Size 1/2 hp Voltage 460 
Cycle 60 Amperage 30 
Phase 3 Poles 3 
RPM 1725 Wlnng (Exp Resist) None 

Electrical DrawIng Details 

~ 

00 ~ I 0 

1 
425 

I 

56 If 

1! 04~ 1 63 
244 

Wiring 
SchematIc 

Notes All dimensions shown are In umts of In 

CAPS41957 G \Job Data Flles\Mlchael\SECURED 2009\M-R\POX DEICING 9q 

UL Listed Yes 
CSA Approved No 
Rating 10 hp 



l1I.:GREENHECK 
• Building Value mAlt. 

Assembly Drawing 

PrInted "Date: 101212009 
Job: POX DEICING 
Product Type" Fan 

'Mark: EF-3 

Type Belt Dnve Centnfugal Roof Exhaust Fan 

Exhaust Damper & Ductwork 

Suggested 
RoofOpemng 

Flat Roof Curb 

CAPS41957 

428 

If 1 j 
~ 58 

I 18J t 
...: 340 :1 

Notes All dimensIOns shown are In umts of In 

265 
sa 

I 

31 5 

12.0 

43 5 

The followmg accessones stup loose unless otherwISe specified, Roof Curb, Curb 
Extensions, Curb Cap Adaptors, Windband Extensions, Dampers 

G \Job Data FI!es'Mlchael\sECUREO 2009\M--R\PDX DEICING gCJ 



11l.GREENHECK 
• Building Value in AIr 

Roof.Curb 
IModel fGPI 

Standard ~Constructlon Features' 

Pnnted ,Date: 10/2/2009 
Job: PDX DEICING 
Product Type: Fan 

'Mark: EF-3 

• Roof Curb fits between the building roof and the fan mounted directly to the roof support structure - Constructed of either 18 ga galvanized steel or 0 064 In 

aluminum - Straight SIded Without a cant· 2 In mounting flange - 1 In thick 3 Ib density insulation - Height - Avadable from 8 In to 24 In as speCified In 0 5 In 

Increments 

Notes 
- The MaXimum roof opemng dimenSion should not be greater than the "Actua'" top outside dimenSion minus 2 In 
• The minimum roof openmg dimenSIon should be at least 2 5 In more than the damper dimenSion or recommended duct sIze 
- The Roof Opentng DimenSIon may NOT be the Structural Opening DimenSion 
- Damper Tray IS optJonal and must be speCIfied Tray sIZe IS same as dam pel sIZe 
- Secunty Bars are optJonal and must be specified They are 0 5 In thick steel rods welded 6 In on center and welded to the roof curb when coated With 
Permatector 

CAPS41957 

,/ 
,/ 

,/ 

I 
A 

,/ "-

ISOMETRIC VIEW 

Notes All dimenSions shown are In umts of In 

12.0 

G \Job Data Flles\Mlchael\SECURED 20Q9\M-R\PDX DEICING gO) 



!B."GREENHECK 
j • BuIldIng Value In Air 

Horizontal Mount <Exhaust ,Damper 
'Model ,WD-100 

Standard Construction Features • 

Printed Date: 101212009 
Job: P.DX DEICING 
Product Type: Fan 

!Mark- EF-3 

• Honzontal mount exhaust damper (airflow up) IS constructed of 18 ga galvanl7.ed steel with pre-punched mountmg holes - Damper blades are 0025 In roll formed 
aluminum with vinyl seals on the clOSing edge • and sprmg assIsted for ease of opening - Steel axles are 0 188 In diameter ZinC plated mounted In acetal bushings 
- Synthebc axle beanngs 

Accessory Configuration 
Actuator l)pe 
End SWitch 

Gravity 
No 

< '> 
24~~24 

TYP SECTION VIEW 

DAMPER 

Notes All dimenSions shown are In umts of In 

Width And height furnished approximately 0 125 In undersize 

CAPS41957 G \Job Data Flles\M.chaeI\SECURED 2009\M-R\PDX DEICING 90J 



IB:GREENHECK 
I • BUJ1cIing Value In AIr. 

AMCA 'Certification 
Air Movement Control Association International 

Printed :Oate: 101212009 
-Job. POX DEICING 
Product Type: Fan 

-Mark: EF-3 

AMCA Licensed 'for Sound and Air Performance. Power (BHP/kW) excludes drives. 

- Greenheck Fan Corporation certifies that the model shown herein IS licensed to bear the AMCA Seal
The ratings shown are based on tests and procedures performed In accordance with AMCA 'Publlcatlon 
211 and AMCA Pubhcatlon,311 and comply with the reqUirements of the AMCA Certlfled Ratings Program 
- Performance certified IS forJnstaliatlon type A Free Inlet, Free outlet - Performance ratings do not Include 
the effects of appurtenances (accessories) In the 81rs,tream - The sound ratings shown are loudness values 
In fan sones at 5 ft (15m) In a hemispherical free field calculated per AMCA Standard 301 - Values shown 
are for installation type A free anlet fan sane levels - The AMCA Certified Ratings Seal apphes to sone 
ratings only 

CAPS41957 

amea 
CERTlnED 
RATIOG. 
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fI/.:GREENHECK 
• Building Value m Air 

.2175 

,- --.. 

r 1 
t 

I 

14 63 

i 
4 

Model: G-080-G 

Prlnted.Date: 10/212009 
Job: PDXDEICING 
ProductType: Fan 

Mark: EF-4 

Direct Dnve Centnfugal Roof Exhaust Fan 
'Tag E-F4 

Standard Construction Features 
- Aluminum housing - Backward Inclmed wheel - Aluminum curb cap wtth prepunched 
mounting holes- Blrdscreen -Ball beanng motors (SIZeS 100-180). sleeve beanng motors 
(SIZes 60-95) - Motor ISolated on shock mounts· CorroSion resistant fasteners 

Options & Accessories 
UUcUL 705 listed - "Power Venblators" 
Switch. NEMA-1, Toggle, Junction Box Mounted & Wired 
Roof Curb, GPI-17-G12, Under SIZed 1 5 In Total 

t I 
1 

175 J 
17 

Damper, WO-10o-PB-10X10, Gravity Actuated (Shipped Loose} 

I 

Dimensional / 

Weaghtw/o Weight with Roof Optlona! 
Qty Accessones Accessories Opening Damper 

(Ib) (Ib) (In) (In) 

1 17 36 125 x 12 5 10 x 10 

Performance 
Requested Actual Requested 

Volume Volume SP 
(CFM) (CFM) (In wg) 

120 126 0375 

M t o or 
Motor SIZe 

V/C/P Ene! 
Mounted (hp) 

Yes 1/30 115/60/1 ODP 

01 

06 
, , 

I 
05 -~- --.... --- ---- . -

f 
c: 04 0;.. 

Ii! 
::I 
10 e 0.3 I , 
Q. 
e 

11: 

m 02 

§ 
01 l~~ 

-~ 
00 .. ' 

0 50 100 150 

Actual 
SP 

(In wg) 
0416 

Motor Windings RPM 

1300 1 

...... --- --- ....... 

, . 1 

200 250 

Volume (CFM) 

Fan 
Operating 

Elevabon 
AIrstream 

RPM 
Power 

(ft) 
Temperature 

(hp) (F) 
1,300 003 0 70 

s lOun dP b 0 ower .~ ctave B d an 
NEe Sound 625 125 250 
FLA* Data 

(Amps) Inial 71 74 54 
NA 

0035 

0030 

_______ - 0-

0025 

'" 

0020 
~ 
C 

I 
0015 Q. 

IP 
"'" 
~ 

0010 

0005 

0000 

300 350 400 450 

500 

58 

1000 2000 4000 8000 LwA dBA Sones 

53 50 40 40 62 51 61 

Notes 
All dmensions shown are 10 UllIts d lI1. 

~LA-basedontable$150or148ofNallonaIEIectncaICode 
2002. A<::b.IaI motor FLA may very for lIIZln; thermal 
overload c:omrult fadDly 
LwA A weighted sound power leve! based on ANSI S1 4 
dBA - A weighed sound pressure leVel based on 11 5 BA 
attenuation per Octave band at 50 fI 
Sones - calculated using AMCA 301 at 50ft 
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1ll:GREENHECK 
Bwklmg Value in AIr. 

~Disconnect Switch 
Enclosure Rating 'NEMA-1 

Standard Construction Features: 

1Pnnted Date: 10/2/2009 
Job: POX DEICING 
Product Type: Fan 

'Mark" EF-4 

Enclosure constructed for Indoor use to provide a det)ree of protection to personnel against Incidental contact 
with the enclosed equipment and to provide a degreE' of protection agalnstfalhng dust This enclosure meets 
the rod entry and the mdoor corrosion protection design tests The rod entry test IS Intended to simulate 
Incidental contact with enclosure eqUipment 

Disconnect Switch Configuration 
Type Toggle Motor Size 1/30 hp Voltage 
Manufacturer Pass and Seymour Cycle 60 Amperage 
Overioad Protection None Phase 1 Poles 
Mounting Mounted and Wired RPM 1300 Winng (Exp Resist) 

Electrical Drawing Details 

CAPS41957 

[ 
435 

1 06 

1 65 

i 

0028 
(4 HOLES) 

o 

o 

072~ 106 I I 
~250-'=-l 
Notes All dImensIOns shown are In units of In 

G \Job Data Flles\Mlchael\sEC URED 2009\M-R\POX DEICING 9CJ 

115 UL Listed 
-15 CSA Approved 
1 Rating 
None 

WIring 
SchematIc 

Yes 
Yes 
112 hp 



[fJ·GREENIfECK 
; • Bwlding Value In Air 

Assembly Drawing 
Type Direct Drive Centnfugal~Roof Exhaust Fan 

Exhaust Damper & Ductwork 

Suggested 
Roof Opening 

Flat Roof Curb 

21 8 Dla 

170 

~o 
18J 

Notes All dImensIons shown are In Units of In 

146 

i 
12.0 

t 

Printed Date: 101212009 
Job: POX DEICING 
ProductType: Fan 

Mark EF-4 

1 
26.6 

j 

The follOWIng accessones ship loose unless otherwise specified Roof Curb Curb 
"'Extensions, Curb Cap Adaptors, Wlndband Extensions. Dampers 

CAPS41957 G \Job Data Ftles\Mlchael\sECURED 2009\M-R\POX DEICING gq 



[JJ.GREENHECK 
Burldmg Value In AIr 

Roof Curb 
Model GPI 

Standard Construction Features. 

Printed Date: 10/2/2009 
Job: POX DEICING 
Product Type: Fan 

IMark: EF-4 

- Roof Curb fits bet¥Jeen the bUllchng roof and the fan mounted directly to the roof support structure ~ Constructed of either 18 ga galvamzed steel or 0064 In 
aluminum - StraIght Sided wrthout a cant -21n mountmg flange -1 In thlck31b density Insulation - Height - Available from 8 In to 24 In as speCIfied In 0 Sin 
Increments 

Notes 
- The Maximum roof opening dimenSion should not be greater than the "Actual" top outside dimenSion minus 2 In 

- The minimum roof opemng dimenSion should be at least 2 5 In more than the damper dImenSion or recommended duct sIZe 
- The Roof Opemng DimenSion may NOT be the Structural Openmg DimenSion 
- Damper Tray tS optIOnal and must be speafied Tray size IS same as damper sIZe 
- $ecunty Bars are optional and must be speCIfied They are 0 5 In thick steel rods welded 5 In on center and welded to the roof curb when coated with 
Permatector 

~ 15.5 115.5 

12.0 

ISOMETRIC VIEW 

Notes All dImenSions shown are In Units of In 

CAPS41957 G \Job Data Files\Mtchael\SECURED 2009\M-R\POX DEICING gCJ 



l1l..GREENHECK 
- • Suilchng Value in Air 

·Horlzontal 'Mount Exhaust ,Damper 
"Model WO-100 

Standard Construction ,Features' 

Printed Date: 10/212009 
Job: PDX DEICING 
Product Type. Fan 

Mark. EF-4 

- Honzontal mount exhaust damper (air flow up) IS constructed of 18 ga galvanl2 ad steel With pre-punched mountmg holes - Damper blades are 0 025 In roll formed 
alummum with vinyl seals on the clOSing edge • and spnng assisted for ease of opening - Steel axles are 0 188 In diameter ZinC plated mounted In acetal bushings 
- Synthetic axle beanngs 

Accessory Configuration 
Actuator Type Gravity 
End SWitch No 

r-25 
1-1 f f f f f 
t < > 10~~10 

TYP SECTION VIEW 

DAMPER 

Notes All dimenSions shown ,~re In units of In 

Width And height furmshed approximately 0125 In undersIZe 

CAPS41957 G \Job Data Flles\Mlchael\sECURED 2009\M-R\POX DEICING gq 



GREENHECK 
• BullcDng Value In Air 

AMCA Certification 
Air Movement Control ASSOcIation International 

Printed Date: 10/2/2009 
Job: POX DEICING 
Product Type: Fan 

Mark· EF-4 

AMCA Licensed for Sound and AirrPerformance. Power (BHP/kW) excludes drives. 

- Greenheck Fan Corporation certifies that the model shown herem IS licensed to bear the AMCA Sea)
The ratmgs shown are based on tests and proced ures performed In accordance with AMCA Publication 
211 and AMCA Publication 311 and comply with the (eqUirements of the AMCA Certified Ratings Program 
- Performance certified IS for installation type A Free mletl Free Qutlet- Performance ratings do not Include 
the effects of appurtenances (accessones) In the alrs1ream -The sound ratmgs shown are loudness values 
In fan sones at 5 ft (15m) In a hemlsphencal free field calculated per AMCA Standard 301 - Values shown 
are for installation iype A free Inlet fan sone levels - The AMCA Certified Ratings Seal applies to sone 
ratmgs only 

CAPS41957 

amca 
OERTlrlED 
RATIOGS 

G \Job Data Flles\Mlchael\sECURED 2009\M-R\PDX DEICING gq 



1lt:GREENHECK 
• Building ,Value In Air 

1938 

r -. 

If , 
~ 3 

I •• 
1 t--1 __ 17_-t.1175J 

Dimensional 
Welghtw/o Weight wrth Roof 

Qty Accessories Accessones Opening 
(Ib) (Ib) (In) 

1 12 30 105x105 

Performance 
Requested Actual Requested Actual 

Volume Volume SP SP 
(CFM) (CFM) (mwg) (m wg) 

125 125 0125 0125 

M t o or 

12 13 

Optional 
Damper 

(m) 

BxB 

Fan 
RPM 

1300 

Model: ,G-060-G 

Printed-Date: 101212009 
Job: PDX DEICING 
Product Type: Fan 

Mark EF-5 

Direct Drive Centrifugal Roof Exhaust Fan 
Tag E F-5 

Standard 'Constructlon Featu res 
- A1UlTllnum housing - Backward Inch ned wheel - Aluminum curb cap with prepunched 
mouniJng holes - Blrdscreen - Ball beanng motors (sIZes 100-180), sleeve beanng motors 
(SIZeS 60-95) - Motor lsolated on shock mounts - Corrosion resistant fasteners 

Options & Accessories 
Motor With Thermal Overload 
UUcUL 705 L.lsted - ''Power Ventilators" 
Switch, NEMA-1, Toggle, Junction Box Mounted & Wired 
Roof Gurb, GPI-17-G12. Under Sized 1 510 Total 
Damper, WD-90-PB-8X8, Gravity Actuated (Shipped Loose) 

()perabng 
Elevation 

Airstream 
Power 

(ft) 
Temperature 

(hp) (F2 
001 0 70 

s lOun dP b 0 ower .y ctave B d an 
NEe Sound 

'Motor SIZe Motor 625 125 250 500 1000 2000 4000 8000 LwA dBA ~ones VICIP Ene! Windings FLA· Data 
Mounted (hp) RPM 

(Amps) Inle1 55 58 55 45 46 46 36 29 52 41 21 
Yes 1/100 115/60/1 OOP 1300 1 NA 

O~ ~=-~------------------------------------------~ D012 

'CI> 
0.20 

~ 
c 
<;; 

e 015 :::J 
0 

£ 
(.) 

:i 010 
(I) 

oos -

~et1\- -
000 

0 20 40 

--RPM CUrve 

------:- ~:~~Curve 
- - Do not seled to !he leftcf Ihls surge curve 
st Desue<l cperabng polnl 
U Adualopemngpomt 

CAPS41957 

60 

0010 

0008 

0006 

0004 

0002 

0000 

80 100 120 140 160 180 

Volume (CFM) 

0: e 
~ 
0 

CL. 

~ e 
III 

Notes 
All dimeO$lOll$ shown are In \Jnlls of II'l 
-FLA - based on tables 150 or 148 ofNabonsl Eleclncal Code 
2002. Actual molor FLA may vary for SIZIng thermal 
Ollerload, cansult factory 
LwA - A weighted sound power level based on ANSI S~ 4 
dBA - A weighed sound pressum level based 0",11 5 SA 
attenuallon per Od.ave band at 50ft 
Sones -calculated USIng AMCA 301 at 50ft 

G \Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING 9CJ 



fIl:GREENHECK 
BuIlding Va~ue In AIr 

Disconnect SWitch 
Enclosure Rating NEMA-1 

Standard Construction Features 

Pronted IDale' 10/212009 
Job: PDX DEICING 
'Product Type: 'Fan 

'Mark: EF-5 

Enclosure constructed for Indoor use to provide a degree of protection to personnel against incidental contact 
with the enclosed equipment and to prOVide a degree of protection agalnstfalhng dust This enclosure meets 
the rod entry and the mdoor corrosion protection design tests The rod entry test IS Intended to simulate 
incidental contact with enclosure eq ulpment 

Disconnect SWitch Configuration 
Type Toggle 
Manufacturer Pass and Seymour 
Overload Protection None 
Mounting Mounted and Wired 

[ 
435 t 

1 65 

~ 

Motor Size 1/100hp Voltage 
Cycle 60 Amperage 
Phase 1 Poles 
RPM 1300 Wiring (Exp Resist) 

Electncal DraWing Details 

0028 
(4 HOLES) 

o 

o 

~200--J 

Notes All dImenSions shown are In Units of to 

CAPS41957 G \Job Data FUes\Mlchael\sECURED 2009\M-R\POX DEICING 9CJ 

115 UL Listed 
15 eSA Approved 
1 Rating 
None 

WIring 
Schematic 

Yes 
Yes 

1/2 hp 



[jJlGREENHI5CK 
Building Value"n AIr 

Assembly ,Drawing 
Type Direct Drive Centrrfugal Roof Exhaust Fan 

Exhaust Damper & Ductwork 

Suggested 
RoofOpemng 

Flat Roof Curb 

~ l 30 

18J 

Notes All dimensions shown are In umts of In 

t 
1 1 

12.0 

t 

PrInted Date: 1 01212009 
Job: PDX DEICING 
Product Type: Fan 

~Mark: 'EF-5 

24.1 

~ 

The followIng access ones sill!) loose unless otherwISe specifIed, Roof Curb, Curb 
Extensions, Curb Cap Adaptors, Windband ExterfSlons, Dampers 

CAPS41957 G \Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING gCJ 



11l:GREENHECK 
• Buildmg Value fn AIr 

Roof Curb 
Model GPI 

Standard Construction Features: 

Printed Date· 101212009 
Job: PDX DEICING 
Product Type: F-an 

Mark: EF-5 

- Roof Curb fits between the budding roof and the fan mounted directly to the roof'support structure - Constructed of either 18 9a galvanized steel or D 064 In 
aluminum - Straight Sided Without a cant -2 In mounting flange - 1 In thICk 3 Ib density Insulation - Height· Available from 8 In to 24 In as speCIfied In 0 5 In 

Increments 

Notes 
- The Maximum roof openmg dimenSion should not be greater than the "Actual" top outside dimenSion mmus 2 In 
-The mInimum roof opening dimenSion should be at least 2 5 In more than the damper dimenSion or recommended duct size 
- The Roof Opening DimenSIOn may NOT be the Structural Opening DimenSIOn 
- DamperTray Is opbonal and must be speCIfied Tray sIZe IS same as damper SIZe 

Secunty Bars are optional and must be speCIfied They are 0 5 In thick steel rods welded 6 In on center and welded to the roof curb when coaled with 
Permatector 

~ 1.5.5 15.5 

12.0 

ISOMETRIC VIEW 

Notes All dimenSions shown are In units of In 

CAPS41957 G \Job Data Fdes\MlchaeJ\sECURED 2009\M-R\POX DEICING 9q 



[fJ.GREENHECK 
I • Builchng Value In AIr. 

.Horizontal Mount Exhaust Damper 
'Model WO-90 

Standard Construction Features' 

Printed Date: 10/2/2009 
Job: POX DEICING 
,Product Type: Fan 

Mark: EF-5 

- Honzontal mount exhaust damper (air flow up) Is constructed of 18 ga galvantz.ed steel with pre-punched mounbng holes - Damper blades are 0 025 In roll formed 
aluminum With vmyl seals on the closing edge - Steel axles are a 188 In dlamoter zinc plated steel - Synthetic axle bushings 

NOTE ThiS damper IS only available In an 8 In X 8 In sIZe 

Accessory Configuration 
Actuator Type GravIty 

TYP SECTION VIEW 

DAMPER 

Notes All dImensions shown are In Units of In 
Width And height furnIShed approximately 0 125 In underSIZe 

CAPS41957 G \Job Data Flles\Mlchael\sECURED 2009\M-R\PDX DEICING 9q 



I1l.:GREf lEeK 
~ • Build'mg Value ;n A,r 

AMCA ,Certification 
Air Movement Control Association International 

Pranted Date: 101212009 
Job: PDX DEiCING 
Product Type: Fan 

Mark EF-5 

AMCA Licensed for Sound and Air Performance .. Power (BHP/kW) excludes drives. 

- Greenheck Fan Corporation certlfles that the model shown herem IS licensed to bear the AMCA Seal
The ratmgs shown are based on tests and proced urE~S performed In accordance with AMCA Publication 
211 and AMCA Publication 311 and comply with the requirements of the AMCA Certified Ratings Program 
- Performance certified IS for_installation type A Free mlet, Free outlet - Performance ratings do not Include 
the effects of appurtenances (accessones) In the aIrstream - The sound ratings shown are loudness values 
In fan sones at 5 ft (15m) In a hemlsphencal free field calculated per AMCA Standard 301- Values shown 
are for Installation type A free Inlet fan sone levels - The AMCA Certified Ratings Seal applies to sane 
ratmgs only 

CAPS41957 

amCQ 
CERTI"IED 
RITlne"). 

G \Job Data Flles\MlchaeI\SE("URED 2009\M-R\PDX DEICING gcj 



[jJ.GREENHECK 
• .Buildmg Value m ~ir 

Printed Date: 101212009 
Job: PDXDEIClNG 
·Product Type: Fan 

Mark: "EF-I 
2838 

,-- --.. 

[ 1 
~ 

I I ·175J 
I 19 I 

23 75 

t 
4 

t 

Belt Drive Centrifugal Roof Exhaust Fan 
Tag EF-I 

Standard Construction Features. 
- Aluminum housing - Backwarcllncllned aluminum wheel - Curb cap with prepunched 
mounting holes - Motor and dnves ISolated on shock. mounts - Blrdscreen - Ball beanng 
moton. - Adjustable motor pulley - AdJustable motor plate - Fan shaft mounted In ball 
beanng pillow blocks - Beanngs meet or exceed temperature ratmg of fan - Static resistant 
belts - Corrosion resistant fasteners 

Options & Accessories 
Motor with Thermal Overload 
UUcUL 705 LISted - IIPower Venblators" 
Switch, NEMA-1. Toggle, Junction Box Mounted & Wired 
Roof Curb, GPIP-19-G12. Under SIZed 1 5 In Total, 4 12 Pitch 
Damper, WD-100-PB-12X12, Gravity Actuated (Shipped Loose) 

Dimensional 
Werghtw/o Weight With Roof Opbonal 

Qty Accessones Accessones Openmg Damper 
(Ib) (lb) (In) (In) 

1 65 90 145x145 12x 12 

Performance 
Requested Actual Requested Actual 

Fan 
Operating Elevation AIrstream 

Volume Volume SP SP RPM Power (ft) Temperature 
(CFM) (CFM) (In wg) (mwg) (hp) (F) 
2,000 2000 0125 0125 1.455 032 0 70 

M t o or s aun dP ower .y c ve bOta B d an 
NEC Sound Motor SIZe V/elP Encl Motor WlI1dlngs FLA* Data 

625 125 
Mounted (hp) RPM (Amps) tnle1 76 78 

Yes 112 115/60/1 OOP 1725 1 98 

16 ~----------------------------------------------~----------------------~ O~ 

14 

12 

f 10 
.g 
! as ::I en en 
! 
D.. 0.6 .,g 
..!! 
fl) 

04 

02 

f ( ___ __ - __ • 

J .r 

-~-----.---+---- <- --------' 

I 

; _. I , 
"' 

, 
I , 
). ! 

035 

030 

010 

005 

00 

~- i ! 

~~~-_~ ____ ~~mm~~!-~f~-~~~~~-~-~-_-_____ -__ t_-_-_-~!-__________ . ______ ~~ 000 

0 2 

--RPM~ 
:.:.:. ~PoM!rOJrve 

4 6 

- - De> not select1D 1tIe left oI1hls surge CLII'II'e 
J2.. DesIred operalmg pornt 
V .Aclualopembng PQnt 

8 10 12 14 16 18 20 22 

Volume (CFNI) x 100 

250 500 

83 74 

I 

1000 2000 4000 8000 LwA dBA ~ones 

69 68 64 59 78 66 152 

Notes! 
An dimensIOns shown are Il'I units of In 
~ based on tables 150 or 148 of National E1ectncaJ Code 
2002. Actual motor FLA may vary fer sizing thermal 
overload consult fectoI'y 
LwA A weighted sound power level based on ANSI 81 4 
elBA A wetghed sound pJ8SSU1'e leve~ based on 11 5 SA 
attenuation per Octave band at 5 0 fI 
Sones - calculated usll'lg AMCA 301 at 5 0 it 

CAPS41957 G \Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING 9Cj 



f!J.GREENHECK 
, .. Building Value in Aft. 

Disconnect Switch 
Enclosure Rating "NEMA-1 

Standard Construction Features 

Printed Date: 10/2/2009 
Job: PDX DEICING 
Product Type" Fan 

Mark: EF-I 

Enclosure constructed for Indoor use to provide a deglree of protection to personnel agamst incIdental contact 
with the enclosed equipment and to provIde a deg ree of protection agamst falling dust This enclosure meets 
the rod entry and the Indoor corrosion protection design tests The rod entry test IS Intended to simulate 
incidental contact with enclosure equipment 

Disconnect SWitch Configuration 
Type Toggle 
Manufacturer Pass and Seymour 
Overload Protection None 
Mounting Mounted and Wired 

1 65 

1 

Motor Size 1/2 hp Voltage 
Cycle 60 Amperage 
Phase 1 Poles 
RPM 1725 WirIng (Exp Resist) 

Electncal DraWing Details 

0028 
(4 HOLES) 

o 

o 

~200--l 

Notes All dimensIons shown are In unrts of In 

CAPS41957 G \Job Data Flles\MlchaeJ\SECURED 2009\M·R\POX DEICING 9Cj 

115 UL LIsted 
15 CSA Approved 

Rating 
None 

WIring 
Schematic 

Yes 
Yes 
1/2 hp 



[fI.,GREENHECK 
• Bwlding Value In AIr 

.Assembly ,Drawing 
Type Belt Drive Centnf~gal Roof Exhaust Fan 

Exhaust Damper & Ductwork 

Suggested 
Roof Opening 

t----28 4----t 

I 
l 

40 

1SJ t 

Pitched Roof Curb 

~ 
412 PITCH 

Notes All dimensions shown are In Units of In 

238 

i 
120 

t 

Printed Date: 10/212009 
Job. 'PDX DEICING 
,Product Type: Fan 

<Mark: -EF-l 

358 

j 

The followIng accessories ship loose unless otherwise specified Roof Curb. Curb 
ExtensIons, Curb Cap Adaptors, Wmdband ExtenSions. Campers 

CAPS41957 G \Job Data Flles\Mlchael\sECURED 2009\M-R\POX DEICING 9q 



{GREENHECK 
• Building Value ,n AIr 

~Pltched _Roof Curb 
Model GPIP 

Standard Construction Features 

Pronted'Date: 10/2/2009 
Job: POX DEICING 
Product Type: Fan 

Mark: EF-I 

- Roof Curb fits between the bUilding roof and the fan mounted directly to the roof support structure· Constructed of either 18 ga galvanIZed steel or 0 064 In 
aluminum - Designed for pitched roofs ~ Straight sided without a cant - Wood nailer for attachment of roof flashing matenal- 2 In mounbng flange - 1 sn thick 3 Ib 
density insulation· Height - Available from 12 In to 24 In as specified In 05 In Increments 

Notes 
- The maximum roof opening dimenSion should not be greater than the "Actuar top outside dimenSIOn minus 2 In 
-The minimum roof opening dimenSIon should be at least 2 5 10 more than the damper dimenSion or recommended duct sIZe 
- The Roof Opening DimenSion may NOT be the Structural Opemng DimenSion 
- Damper Trays are not available on Pitched curbs 
- The draWing shown IS for Short Pitch Run If Long Pitch Run IS selected, the Actual Wand L and Flange Wand l on the curb drawsng would be reversed 

17,.~7.,5 

12.0 

~ 
412 PITCH 

ISOMETRIC VIEW 

Notes All dimenSions shown are In units of In 

CAPS41957 G \Job Data FllesWhchael\SECURED 2009\M .. R\PDX DEICING gCJ 



l1J.,GREENHEC~ 
. l3uiIdJng Value m AU' 

Honzontal'Mount Exhaust Damper 
Model WD-100 

~Standard Construction Features: 

'Prlnted'Date: 10/2/2009 
Job: ,POX DEICING 
Product Type: Fan 

Mark: EF-I 

- Honzontal mount exhaust damper (air flow up) IS constructed of 18 9a galvanized steel wIth pre-punched mounting holes - Damper blades are 0 025 In roll formed 
aluminum with vinyl seals on the closing edge I and spnng assISted for ease of openmg - Steel axles are 0 188 In diameter zinc plated mounted In acetal bushings 
- Synthetic axle beanngs 

Accessory Configuration 
Actuator Type Gravity 

End SWitch No 

r 25 

1-1 f f f f f 
f < > 

12~~12 
TYP SECTION VIEW 

DAMPER 

Notes All dmensJons shown are In Untts of In 
Width And herght furnIShed approximately 0 125 In undersIZe 

CAPS41957 G \Job Data Flles\Mlohael\SECURED 2009\M-R\POX DEICING gOJ 



f lJ.,GREENHECK 
Building Value In Air 

AMCA Certrfication 
Air Movement Control ASSOciation International 

Printed Date: 10/2/2009 
Job: PDX DEICING 
·ProductType: Fan 

Mark: EF-I 

AMCA Licensed for Sound and Air Performance Power (BHP/kW) excludes drives. 

- Greenheck Fan Corporation certifies that the model shown herein IS licensed to bear the AMCA Seal
The ratings shown are based on tests and procedures performed In accordance with AMCA Pubhcatlon 
211 and AMCA Publication 311 and comply with the reqUirements of the AMCA Certified Ratings Program 
- Performance certified IS for Installation type A Free mlet, Free outlet - Performance ratings do not Include 
the effects of appurtenances (accessories) In the airstream -The sound ratings shown are loudness values 
1n fan sones at 5 ft (15m) In a hemIspherical free field calculated per AMCA Standard 301 - Values shown 
are for Installation type A free Inlet fan sone levels - The AMCA Certified Ratrngs Seal applies to sane 
ratmgs only 

CAPS 41957 

amc:a 
CERTifiED 
RATinGS 

G \Job Data Flles\Mlchael\sECURED 2009\M-R\PDX DEICING gej 



!l1l.\GREENHECK 
, • Buildmg Value In Air 

355 

,.. -., 

f 1 

• 
~------30------~ 

175J 

Dimensional 
Welghtw/o We1Qhtwlth Roof 

2 8 

1 
55 

Optional 

Mode'l: G8-180-5 

Printed Date: 10/2/2009 
Job:-PDX DEICING 
Product Type: Fan 

Mark. EF-N 

Belt Drive Centnfugal Roof Exhaust Fan 
lag EF-N 

Standard Construction Features: 
- Aluminum housmg - Backward Inclined aluminum wheel - Curb cap with 'Prepunched 
mounttng holes - Motor and dnves Isolated on shock mounts - Blrdscreen - Ball bearing 
motor';. • Adjustable motor pulley - Adjustable motor plate - Fan shaft mounted In ball 
beanng pillow blocks - Beanngs meet or exceed temperature rating offan - StatiC resistant 
belts - Corrosion resistant fasteners 

Options & AcceSSOries 
Motor with Thermal Overload 
UUcUL 705 Listed - "Power Venblators" 
Switch, NEMA-1, Toggle, Juncbon Box Mounted & Wired 
Roof Curb, GPIP·30-G12 Under SIZed 1 5 In Total, 4 12 Prtch 
Damper, VVD-100-PB-18X18, Gravity Actuated (Shipped Loose) 

Qty Accessones Accessones Opemng Damper 
(lb) (Ib) (In) (m1 

1 92 131 20 5x 205 18 x 18 

Performance 
Requested Actual Requested Actual Fan 

Volume Volume SP SP 
RPM (CFM) (CFM) (In wg) (tnwg) 

3,000 3000 0125 0125 811 

Mto 0 r 
Motor SIZe Motor NEe 

V/CIP Ene! Wlndmgs FLA' Mounted (hp) RPM (Amps) 
Yes 112 115/60 11 ODP 1725 1 98 

OS 

07 

06 

'Q) 0.5 3: 
c: 

<;::. 

e 04 ::I 

~ a. 0.3 0 
:;;: 
S! 
(/) 

0.2 

01 

~~ 

!~!l'I.-00 

0 5 10 15 20 25 

Volume {CFM} x 100 

-_ --RPM ~S'r:ve ---- --= PowerCUlVe 
- - - Do not select 10 tie left of Ius 6U1'ge curve 

B =~=~mt 

Operating 
Elevabon 

Airstream 
Power 

(ft) 
Temperature 

(hp) (F) 
031 0 70 

s lOun dP ower .Y c bOta ve B d an 
Sound 

625 125 250 500 
Data 
Inle 74 78 73 68 

040 

0.35 

0.30 

025 
~ 
.s. 

0.20 I 
C!l 

015 ..10: 

!!! 
a:I 

010 

OOS 

000 

30 35 

1000 2000 4000 8000 LwA dBA Sones 

67 65 52 47 72 61 101 

Notes 
All dmerlSloos shown are III tmlts of In. 

"FLA-based on tables 150er 148 of Nallonal Electru:al Code 
2002 ActIJal motor FLA may vary 10' sIZing thamlal 
overload consult faClOry 
lwA - A welghted sound power level based on ANSI S 1 4 
dBA - A welghed SOI.ItId pressure level based on 11 5 BA 
attenuation per Octave band at 5.0 ft 
Sones - calaJlated USll"lg AMCA 301 at 50ft 

CAPS41957 G \Job Data Flies\Mlchael\SEGURED 2009\M·R\POX DEICING gCJ 



[§.GREENHECK 
• BuiidJn9>Value In Air 

Disconnect ,Switch 
Enclosure Rating 'NEMA-1 

Standard Construction Features. 

Printed Date: 10/2/2009 
Job: POX DEICING 
Product Type: Fan 

Mark:-EF-N 

~Enc(osure constructed for Indoor use to provide a degree of protection to personnel against incidental contact 
with the enclosed eq ulpment and to provide a degree of protection agamst failing dust This enclosure meets 
the rod entry and the Indoor corrosion protection deSign tests The rod entry test IS Intended to simulate 
incidental contact with enclosure equipment 

Disconnect Switch Configuration 
Type Toggle 

Manufacturer 

Overload Protection 

Mounting 

Pass and Seymour 

None 

Mounted and Wired 

435 
1 06 

l 

1 65 

072--;---1 

Motor SIZe 1/2 hp Voltage 

Cycle 60 Amperage 

Phase 1 Poles 

RPM 1725 Winng (Exp Resist) 

Electncal DraWing Details 

0028 
(4 HOLES) 

o 

o 

1 06 1 [ 

250~ 
Notes All dimenSions shown are In Units of In 

CAPS41957 G \Job Data Flles\Mlchael\SEGURED 2009\M-R\PDX DEICING gq 

115 UL listed 

15 eSA Approved 

1 Rating 

None 

WIring 
Schematic 

Yes 

Yes 
1/2 hp 



ffJ.:GREENHECK 
Bu,khng Value m AIr 

Assembly Drawing 

'Prlnted Date: 1012/2009 
Job. P,DX DEICING 
Product Type: Fan 

Mark" EF-N 

Type Belt Dnve Centnfugal~Roof.Exhaust Fan 

Exhaust Damper & Ductwork 

Suggested 
RoofOpenmg 

Pitched Roof Curb 

~-----355-----~ 

280 

400 

1+----30 0 -----+i 
120 

ce:=::::1 
412 PITCH 

Notes All dimensions shown are 10 umts of In 
The followtng accessones ship loose unless otherwise speafied. Roof Curb, Curb 
extensIons. Curb Cap Adaptor'S. Windband Extensions. Dampers 

CAPS41957 G \Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING gcj 



,[11. GREENHECK 
• Building Value ,n Arr. 

Pitched Roof .Cur.b 
Model GPIP 

Standard Construction Features 

"Printed Date: 10/212009 
Job: PDX DEICING 
'Product rype. Fan 

Mark:,EF-N 

- Roof Curb fits between the building roof and the fan mounted directly to the roof support structure - Constructed of either 18 ga galvanIZed steel or 0 064 in 
aluminum· Designed for pltcned roofs - Straight sided Without a cant - Wood nailer for attachment of roof flashing matenal - 2 In mounting flange· 1 In thIck 3 Ib 
density insulation - Height - Available from 12 In to 24 In as specified In 0 5 In Increments 

Notes 
- The maximum roof opemng dImenSion should not be greater than the "Actual" top outside dimenSion minus 2 In 
- The minimum roof openmg dimenSion should be at least 2 5 In more than the damper dimension or recommended duct sIZe 
- The Roof Opening Dimension may NOT be the Structural Opemng DimenSion 
- Damper Trays are not available on pJtched curbs 
- The drawmg shown IS for Short Pitch Run If Long Pitch Run IS selected, the Actual Wand L and Flange Wand L on the curb draWing would be reversed 

~ 
412 PITCH 

ISOMETRIC VIEW 

Noles Ati dimenSIOns shown are In units of In 

CAPS 41957 G \Job Data Flles""hchael\SECURED 2009\M-R\PDX DEICING 9q 



fll:GREENHECK 
• Building Value In A;r. 

Horizontal Mount Exhaust Da'mper 
Model WO-100 

'Standard Construction ~eatures: 

Printed Date: 10/2/2009 
Job: PDX DEICING 
·Product Type: Fan 

'Mark: EF-N 

( 

- Honzontal mount exhaust damper {sIr flow up) Is constructed of 18 ga galvanized steel with pre-punched mounting holes - Damper blades are 0 025 In roUformed 
aluminum WIth vinyl seals on the closing edge ,and spnll9 assIsted for ease of clpening - Steel axles are 0 188 In diameter zinc plated mounted In acetal bushings 
- Synthebc axle beanngs 

Accessory Configuration 
Actuator Type GravIty 
End SWitch No 

< > 18~~18 
TYP SECTION VIEW 

DAMPER 

Notes All dimenSIOns shown dre In umts of In 
Width And height furnished approximately 0 125 In undersIZe 
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:GREENHECK 
Building Value in AIr 

A:MCA Certification 
Air Movement Control ASSOciation International 

Printed 'Date: 10/2/2009 
Job: PDX DEICING 
Product Type: Fan 

'Mark: EF-N 

AMCA Licensed for Sound .and Air Performance. Power (BHP/kW) excludes drives. 

- Greenheck"Fan Corporation certifies that the model shown heretn IS licensed to bear the AMCA Seal
The ratings shown are based on tests and procedure~s performed In accordance with AMCA Publication 
211 and AMCA-Pubhcation 311 and comply with the-lreqUirements of the AMCA Certified Ratings Program 
- Performance certified IS for installation type A Free mlets Free outlet - Performance ratings do not Include 
the effects of appurtenances (accessones) In the airstream - The sound ratmgs shown are loudness values 
m fan sones at 5 ft (15m) m a herrnsphencal free field calculated per AMCA Standard 301 - Values shown 
are for installation type A free mlet fan sone levels - The AMCA Certified Ratings Seal applies to sone 
ratings only 

CAPS41957 

amc:a 
OERTBI' lED 
RATinG.' 

G 'Job Data FllesWhchael\sECURED 2009\M-R\PDX DEICING gCj 



Building Value En Afr. 

1A • Flush Exterior Standard Exhaust 

For Interior Service Applrcabons 

r 32 

Interior 

AirFlow 

1 

Printed 'Date: 101212009 
Job: POX DEICING 
Product Type: Fan 

Mark: EF-P 

Sidewall Direct Dnve Exhaust Fan 

Tag EF-P 
STANDARD CONSTRUCTION FEATURES 

• Fall panels of galvanized steel • Aluminum blade propeller • Ole formed, 
galvanized steel drive frame assembly· CorrosIon resIStant fasteners 

SELECTED OPTIONS & ACCESSORIES 
DamperWD·320·PB~16x16, 120 VAC Int Mnt 

2Q 25 Long Wall Hsg Flush.Ext:enor (1A-Exhaust) wi OSHA Guard 
Alummum Propeller 
UUcUL-705 - "Power Ventilators" 
Motor wI Thermal Overloads 

transformer for damper 

Note- Wall HOU!Img 81Z11$ 4! and Largar with heavy motors iIIId BII 

FIltered Wall Houslnp need additional brac.lng 

NOTES AU dimenSIons shown are In units of mches 
Fan weight IS without accessorIes 

DIMENSIONS 
Approx Fan Recommended OptJOnal 
We~ht (Ib) RooflWall Opemng (In) Damper (In) 

27 2125x2125 16 x 16 

PERFORMANCE (Elevation ft = 0, Airstream Temperature F = 70) 

Volume s~~n 
o~eratmg 

Qty Madel (CFM) FRPM ower 
(hp) 

1 SE1 ~ 14-436-A3 2,488 02 1,750 032 

SOUND 
Inlet Sound Power by Octave Band 

625 I 125 I 250 I 500 I 1000 I 2000 I 4000 I 8000 
72 I 77 I n I 71 I 70 I 69 

r 67 I 61 

15 

10 

0.5 

00 
o 5 10 15 

Volume (CFM) x 100 

-_--_-:~~IV'J _ _ _ ... Braa Power CuIV'J 
I I I I OOnotselecttotht lel'l CII''IIIIs lIUI'p CUM! 

Motor Information 

Size (hp) VlCIP Ene! Motor RPM Windings 

1/3 27716011 ODP 1750 1 

Lwa dBA Sones 

76 65 139 

--

20 

LwA -A weighted sound power level based on ANSI S1 4 
dBA • A weighted sound pressure level based on 11 5 dB 
attenuation per octave band at 50ft. Sones calculated 
uSIng AMCA 301 at 50ft. 

06 

04 

a: 
:S --- J 
0 a.. 
J 

0..2 I! 
It! 

00 
30 
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lJiGREENHECK 
Build,ng Value In AIr 

amca 
·CllTlnlD 
RATinGS 

AMCA 

AMCA Licensed for Sound and Air Performance Without Appurtenances 

Printed Date: 10/2/2009 
Job" PDX DEICING 
,Product Type: Fan 

Mark: EF-P 

Greenheck Fan Corporation certifies that the model shown herein IS licensed to bear the AMCA Seal The ratings shown 
are based on tests and procedures performed In accordance with AMCA Publication 211 and AMCA Pubhcatton 311 and 
comply With the requirements of the AMCA Certified Ratings Program Performance certIfied IS for Installation type A Free 
mlet, Free outlet Performance ratmgs do not Include the effl~cts of appurtenances (accessones) In the airstream The 
sound ratings shown are loudness values In fan sones at 5 ft (15m) In a hemlsphertcal free field calculated per AMCA 
Standard 301 Values shown are for mstaliatlon type A free mlet fan sone levels The AMCA Certified Ratmgs Seal 
applies to sone ratings only 

The AMCA licensed air and/or sound performance data has been modIfied for Installatlon 1 appurtenances or accessOries, 
etc not Included 10 the certified data The modified performance IS not AMCA licensed but IS provided to aid In selection 
and apphcatlons of the product 

CAPS41957 G \.Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING 9q 



ffirGREENHECK 
) • Building Value in Air 

Vertical Mount Exhaust Damper 
ST~NDARD CONSTRUCTION FEATURES 

Printed Date: 10/2/2009 
Job: PDX DEICING 
-Product Type: Fan 

Mark. EF-P 

Vertical mount exhaust damper IS constructed of 18 ga galvamzed steel with pre-punched mounting holes and a flanged 
frame 
• Damper blades are 0 025 In roll formed aluminum WIth vinyl seals on the closing edge • Steel axles are 0 188 In 
diameter ZinC plated steel mounted In acetal bushings • Synthetic axle beanngs 

CAPS41957 

Accessory Configuration 
Blade Actton 
Actuator Ty pe 

Parallel 
120VAC 

, 1.--1025-coo 
NOTES All dimensions shown are' to units of Inches 

Width and height fumlshed approximately 0125 In undersIZe 

35 L 
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fIt.iGREENHECK 
.. Building Value in AIr 

CAPS41957 

'WH Long Wall Housing 

,STANDARD CONSTRUCTION FEATURES 

'Prlnted'Date: 101212009 
Job: PDX DEICING 
~Product Type: Fan 

Mark: EF-P 

• GalvanIZed steel constmctJon • Heavy gauge mounting flanges • Pre-punched mounting 
holes • Inside flanges all()w damper to be mounted • OverlapPing weatherhooO flange keeps 
rain out • OSHA ProtectIVe guard of welded steel wire completely protects the drive side of the 
wall hOUSing 

~l 
1 5 

NOTES All dimenSIons shown are In umts of Inches 

G \Job Data Flles"\Mlchael\sEC,URED 2009\M-R\PDX DEICING gCJ 



flJ..GREENHECK 
• BUIlding Value in AIr 

2838 

r- -., 

If 1 t 
t 4 

• 
1-1.---19 ---I 

Dimensional 
Welghtw/o Weight with Roof 

Qty Accessones Accessones Opemng 
(Ib) (Ib) (In) 

1 57 82 145x145 

Performance 
Requested Actual Requested Actual 

Volume Volume SP SP 
(CFM) (CFM) (In wg) (In wg) 
1,400 1400 0125 0125 

Motor 

23 75 

Optional 
Damper 

(In) 

12x 12 

Fan 
RPM 

1,050 

lModel:: G8-131-4 

Pranted Date: 101212009 
Job: POX DEICING 
Product Type: Fan 

Mark: EF-S 

Belt Drive Centrifugal Roof Exhaust Fan 
Tag E F-S 

Standard Construction Features: 
- AJurrllnum housing - Backward Inclined aluminum wheel - Curb cap with prepunched 
mounlmg holes - Motor and drives Isolated on shock mounts - Blrdscreen - BaH bearing 
motol"3 - Adjustable motor pulley - Adjustable motor plate - Fan shaft mounted In ball 
baanng pillow blocks - Bearings meet or exceed temperature rating offan - Stattc resistant 
belts - Corrosion resistant fasteners 

Options '& Accessones. 
Motor WIth Thermal Overload 
UUcUL 705 Listed - "Power Ventilators" 
SWitch, NEMA-1, Toggle, Junction Box Mounted & Wired 
Roof Curb, GPIP-19-G12, Under SIZed 1 Sin Total, 4 12 Pitch 
Damper, WO-100-PB-12X12, Gravity Actuated (Shipped Loose) 

Operating 
Elevation 

Airstream 
Power 

(ft) 
Temperature 

(hp) (F) 
012 0 70 

s oun dP bOta ower .~ c ve B d an 
Motor Size Motor 

NEC Sound 
625 125 250 500 1000 2000 4000 8000 LwA dBA Sones 

VICIP Encl Windings FLA· 
Mounted (hp) RPM 

(Amps) 
Yes 114 115 f 60/1 ODP 1725 1 58 

07 

06 

0.5 -- ----- - ------ ----- _-"'lL - -----------

~ 
,§. 04 - -- :; ..... 

! :s 
(/) 

£ 03 

2 
"iii 
Ci) 02 

01 

00 
tern _ 

0 5 10 

Volume (CFM) x 100 

--RPM CUrve 
_. ~0J!ve 

...... - Brake Power CUrve 
- - Do not select to !he left of 1115 surge curve 

st DesIred oper:abng poml 
U Actual opemng pant 

Data 
Inle 73 72 72 

014 

012 

010 

OOS 
'C: 
C. 
Qi 
~ 
0 

006 D.. 

~ 
ell 

IIi 
004 

002 

000 

15 

66 61 60 52 46 69 57 85 

Notes 
All dImenSIOns shown are In unlts of III 
·FLA -based on tables 1500r 148ofNal!cnal Electncal Code 
2002 Actual molor FLA may vary for sIZIng \hennel 
overload consult factory 
LwA - A werghted sound power leve~ based on ANSI $1 " 
dBA • A wer~ sound presstll'e Ieve~ based on 11 5 BA 
attenU8lJcm per Octave band 815.0 ft 
Sones - calculated USIl'19 AMCA 301 at 5 0 fl 
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· GREENHECK 
• Building Value In Arr 

:Dlsconnect :SwitctJ 
Enclosure Rating INEMA-1 

Standard Constructaon Features 

'Printed Date: 10/2/2009 
,Job: PDX DEICING 
ProductType- Fan 

'Mark: .EF-S 

Enclosure constructed for mdoor use to provide a deg ree of protection to personnel against Incidental contact 
with the enclosed equipment and to provide a degree of protection against failing dust This enclosure meets 
the rod ,entry and the Indoor corrosion protection des,lgn tests The rod entry test IS Intended to simulate 
Incidental contact with enclosure eq ulpment 

Disconnect Switch Configuration 
Type Toggle 

Manufacturer Pass and Seymour 

Over1oad Protecbon None 

Mountmg Mounted and Wired 

1 65 

~ 

Motor Size 1/4 hp Voltage 

Cycle 60 Amperage 

Phase 1 Poles 

RPM 1725 Wiring (Exp ResIst) 

Electrical DraWing Details 

0028 
(4 HOLES) 

o 

o 

~200--l 

Notes All dlmens,ons shown are In Units of In 

CAPS41957 G \Job Data Fdes\Mlchael\SEC,URED 2009\M-R\POX DEICING 9q 

115 UL Listed 
15 CSA Approved 
1 Rating 

None 

WIring 
Schematic 

Yes 

Yes 

1/2 hp 



·GREENHECK 
• Bulldrng Value in AIr. 

Assembly JDrawing 
Type Belt Drive Centnfugal Roof Exhaust Fan 

Exhaust Damper & Ductwork 

Suggested 
RoofOpemng 

Pitched Roof Curb 

.---284---1 

~ 
412 PITCH 

Notes All dimensions shown are In Units of In 

t 
145 
sa 
t 

238 

12 a 

1 

PrInted 'Date: 10J2I2009 
Job: POX DEICING 
Product Type: 'Fan 

Mark: EF-S 

358 

The following accessones ship loose unless otherwise specriied. Roof Curb, Curb 
Extensions, Curb Cap Adaptors, Windband Extensions, Dampers 

CAPS41957 G \Job Data FllesWhchael\SECURED 2009\M·R\POX DEICING gq 



[§..GREENHECK 
• Building Value m AIr 

Pitched Roof Curb 
Model GPIP 

Standard Construction Features. 

Printed Date: 10/2/2009 
Job: POX DEICING 
Product Type: Fan 

"Mark: EF-S 

- Roof Curb fits between the bUlldmg roof and the fan mounted dIrectly to the roof support structure - Constructed of either 18 ga galvanIZed steel or 0064 In 

aluminum - DeSigned for pitched roofs - Straight sided Without a cant - Wood nailer for attachment of roof flashing matenal - 2 In mounting flange - 1 In thick 3 Ib 
denSity insulation - Height - Available from 12 In to 24 In as spectfied In 0 5 In Increments 

Notes 
-- The maximum roof opening dimenSion should not be greater than the nActuaJ" top outside dimenSion minus 2 In 
- The minimum roof opening dimenSion should be at least 2 5 In more than the' damper dimenSion or recommended duct sIZe 
-The Roof Opening DimenSion may NOT be the Structural Opening DimenSion 
- Damper Trays are not available on pitched curbs 
- The drawmg shown IS for Short Pitch Run If Long Pitch Run IS selected, the Actual Wand L and Flange Wand L on the curb drawmg would be reversed 

1'2.0 

~ 
412 PITCH 

ISOMETRIC VIEW 

Notes All dimenSions shown are In units of In 

CAPS41957 G \Job Data Files\Mlchael\SEGURED 2009\M-R\PDX DEICING gq 



mGB HECK 
SuI1dmg Value in Arr 

HOrizontal/Mount Exhaust 'Damper 
Model WD-100 

Standard Construction Features 

Printed Date: 101212009 
Job: POX DEICING 
Product Type: Fan 

Mark" EF-S 

- H onzontal mount exhaust damper (air flow up) IS constructed of 18 ga gaivanlZed steel With pre-punched mounting holes - Damper blades are 0 025 In roll formed 
alummum with Vinyl seals on the closing edge and spnng assisted for ease of opening - Steel axles are 0 188 In diameter zinc plated mounted In acetal bushings 
- Synthetic axle beanngs 

Accessory ConfIguration 
Actuator Type 

End SWitch 

Gravity 

No 

< > 12~~12 
TYP SECTION VIEW 

DAMPER 

Notes All drrnenSlons shown are In units of m 
Width And height furnIShed approximately 0 125 In underSize 

CAPS41957 G \Job Data Flles\MlchaeI\SECURED 2009\M-R\POX DEICING 9Cj 



f/J.GREENHECK 
• Suildrng Value In Arr. 

J.\MCA -Certification 
Air Movement Control ASSOcIation International 

-Printed Date: -1 01212009 
Job: POX DEICING 
Product Type: -.Fan 

iMark: EF-S 

~MCA Licensed for 'Sound and,Air Performance. Power (BHP/kW) excludes drives 

- Greenheck Fan Corporation certifies that the model shown herem IS licensed to bear the AMCA Seal
The ratings shown are based on tests and procedurE~s performed In accordance with AMCA Publication 
211 and·AMCA Publication 311 and comply w~th the requirements of the AMCA Certified Ratings Program 
- Performance certified IS for installation type A Free Inlet, Free outlet- Performance ratings do not mclude 
the effects of appurtenances (accessones) In the airstream - The sound ratmgs shown are loudness values 
In fan sones at 5 ft (15m) In a hemispherical free field calculated per AMCA Standard 301 - Values shown 
are for installation type A free Inlet fan sone levels - The AMCA Certified Ratings Seal applies to sane 
ratmgs only 

CAPS41957 

amea 
OEnTineD 
RATlnGlS 
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IIlGREENHECK 
BuIlding Value In A" 

18 • Flush Extenor Standard Supply 

>For Interior Service Applications 

r 32 

Interior ... 
AirFlow 

2025 

SS1 

'Prlnted Date: 10/2/2009 
Job: POX DEICING 
Product Type: Fan 

Mark:~SF-P 

SIdewall Direct Drive Supply Fan 

Tan SF-? 

STANDARD CONSTRUCTION FEATURES 

• Fan panels of galvanIZed steel • Aluminum blade propeller • Ole fanned, 
galvanIZed steel dnve frame assembly • CorrOSion resistant fasteners 

SEL ECTED OPTIONS & ACCESSORIES 
DamperWD·220-PB·16x16, 120 VAC Int Mnt 
Lon~l Wall Hsg , Flush Extenor (1 B • Supply) wI OSHA Guard 
Aluminum Propeller 
UUcUL-705 • "Power Ventilators" 
Motclr wI Thermal Overloads 

trsnwrmer tor damper 

No1e wan Housing Sizes 42 and Larve-r wIIh heavy motars and all 
FIltered Wall Hou91J1gs need ecllfdlonal bracing 

NOTES All dimensions shown are In units of Inches 

Fan weight IS Without accessories 

DIMENSIONS 
Approx Fan Recommended Optional 
Weight (tb) RoofIWall Opening (In) Damper (In) 

27 2125 x 2125 16 x 16 

., 

. 
PERFORMANCE (Elevation ft = a Airstream Temperature F = 70) 

Volume SP(rn Operating 
Qty Model (CFM) wg) FRPM Power 

(hp) 

1 SS 1-14436-A3 2,488 02 1,750 032 

SOUND 
Inlet Sound Power by Octave Band 

625 I 125 I 250 I 500 I 1000 I 2000 I 4000 I 8000 
72 I 77 I 77 f 71 I 70 I 69 I 67 J 61 

10 - ... 

06 

DO 
o 5 10 15 

Motor Information 

SIze (hp) VlCIP Enel Motor RPM Windings 

1/3 277/6011 ODP 1750 1 

Lwa dBA Sones 

76 65 

-. ....... 

20 

139 LwA - A weighted sound power level based on ANSI S1 4 
dBA· A weighted sound pressure level, based on ~ 1 5 dB 
attenuation per octave band at 50ft Sones calculated 
using AMCA 301 at 50ft. 

06 

....----- .... 

0.2 

0.0 
25 30 

Volume (CFM) x 100 
- __ RPMCUMI 

: _ : _ ~~;=Curve 
I I I I Do not select to the left of thls surge curve 

CAPS 41 957 G \Job Data Flles\Mlchael\SE(.URED 2009\M-R\PDX DEICING gcj 



[jj!GREENHECK 
BUIlding value In :Air 

amea 
CERTlnED 
lRRTlnOI 

AMCA Licensed for Sound and Air Performance Without Appurtenances 

Printed Date: 10/212009 
Job: PDX DEICING 
Product Type: Fan 

Mark. SF-P 

Greenheck Fan Corporation certifies that the model shown herein IS licensed to bear the AMCA Seal The ratings shown 
are based on tests and procedures petformed In accordance With AMCA Publication 211 and AMCA Publication 311 and 
comply With the requirements of the AMCA Certified Ratings Program Petformance certified IS for Installabon type A Free 
mlet, Free outlet Performance ratings do not Include the effects of appurtenances (accessorIes) In the airstream The 
sound ratings shown are loudness values In fan sones at 5 it (15m) In a hemispherical free field calculated per AMCA 
Standard 301 Values shown are for Installation type A free mlet fan sone levels The AMCA Certl'fied Ratings Seal 
applies to sone ratmgs only 

The AMCA Itcensed aIr and/or sound petformance data has been modified for installation, appurtenances or acceSSOries, 
etc not Included In the certified data The modified performcmce IS not AMCA licensed but IS provided to aid In selectlon 
and applications of the product 

CAPS41957 G \Job Data Fdes\Mlchael\sECURED 2009\M-R\PDX DEICING geJ 



tllGREEH CK 
• Building Value iii AIr. 

'Vertical ~Mount Intake ,Damper 
ST~NDARD CONSTRUCTION FEATURES 

Printed Date: 101212009 
Job: POX DEICING 
Product Type: Fan 

Mark: SF-P 

An electncally motonzed backdraft damper that opens when energIzed and spnng returns closed when de-energIZed 
The WD-220 IS designed for vertical mounting to prevent undesirable reverse aIr flow when Installed with roof or sidewall 
supply (mtake) fans 
• GalvanIZed frame wIth a flange Opposite the motor side of damper • Steel axle matenal • Synthetic axle beanngs .. 
Maximum temperature of 180 degrees F 
ElectrIc motor pack 1S shipped separately and requires mstallatlon In the field 

CAPS41957 

Accessory Configuration 
Blade Action 
Actuator Type 

Parallel 
120 VAC 

NOTES All dimenSions shown are In units of Inches 
Width and height furnished approxImately a 125 In undersIZe 
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llJ.:GREENHECK 
Bw1ding Value In Air 

CAPS 41957 

W,H Long Wall Housing 

'STANDARD ~CONSTRUCTION FEA TU RES 

'Prlnted Date: 10/2/2009 
Job: PDX DEICING 
'Product Type Fan 

IMark: SF-P 

• GalvanIZed steel construction • Heavy gauge mounting flanges • Pre-punched mounting 
holes • Inside flanges allow damper to be mounted • Overlapping weatherhood flange keeps 
rain out • OSHA ProtectIVe guard of welded steel wire completely protects the dnve side of the 
wall housing 

32~2025 

~1 
2025 

) 

~l 
1.5 

NOTES All dimensIOns shown are In unrts of Inches 
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[§GREENHECK 
1 • Building Value In AIr 

,- 32 

"I -I I .24 

I I 

I I 

NOTES All dimensions shown are In Units of mches 
Fan weight IS wlthou~ accessories 

DIMENSIONS 
Approx Fan 
Weight (lb) 

265 

~ 
19 

=:J 

~BCF 
Belt Drive Cabinet Fan 

Tag CF-1 

Printed Date: 101212009 
Job: PDX DEICING 
'Product Type" Fan 

'Mark: CF-1 

STANDARD CONSTRUCTION FEATURES 

• GalvanIZed steel housing • Hrnged access panel on sIZes (106, 206, 107,207), 
bolte'd access panels on all larger sIZes • Motor and dnve frame Isolated on shock 
mounts • Inlet and outlet duct connection flanges' Ball beartng motors • Fan shafts 
mounted In ball bearing pillow blocks • Adjustable motor pulley' Fan shaft pulley· 
Stabc free belts • Corrosion resistant fasteners 

SELECTED OPTIONS & ACCESSORIES 
Top I;onzontal DlScharge 
Brackets for Isolators 
UUcUL-705 - "Power Ventilators" 
Sloped Filter Box W/2" Filter Racks and Pleated Throwaway Filters 
Premium EffiCient Motor exceeds EPACT and NEMA 1210 

PERFORMANCE (Elevation ft =- 0 Airstream Temp erature F = 70) 

Volume SP(Jn Total °f>eratmg 
Qty Model (CFM) wg) SP(ln FRPM lower 

wg) (hp) 

1 BCF·110-10 2,000 05 0862 1,211 076 

SOUND 
Inlet Sound Power by Octave Band 

Lwa 
625 J 125 I 250 I 500 I 1000 I 2000 I 4000 I BOOO 
79 I 73 , 73 I 68 1 68 I 67 , 64 I 61 73 

15 

10 

05 

DO 
o 10 15 

Volume (CAlI) x 100 
___ RPM CLnVe 
_ _ Sy£lllm Curve ____ Btak8P_Curve 

I I I I Do not sal~ ID the 18ft Clf thIS surga CUM! 

Motor Information 

Size (hp) VlCIP Enel Motor RPM Windings NEe FLA ' 
(A) 

1 460/60/3 TEFC 1725 1 21 

dBA Sones 

FLA - Based on tables 148 or 150 of National Electncal 
Code 2002 Actual motor FLA may vary for SIZIng thermal 
overload consult factory 

62 120 

, , 
, , , , 

, 

20 25 

LwA - A weighted sound power Jevel based on ANSI S1 4 
dBA A weighted sound pressure level based on 11 5 dB 
attenuation per octave band at 50ft Sones calculated 
uSing AMCA 301 at 50ft 

15 

, , 
10 

, c: 
is. 
~ 

~ 
0.. 

1 
05 e 

!XI 

0.0 
30 
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tll.lGREENHECK 
• Bulldmg Value In Ak 

amea 
CERTltlED 
'RlTlnGS 

A~ACA 

AMCA Licensed for Air Performance Without Appurtenances Power (BHP/kW) excludes dnves 

Printed Date: 10/2/2009 
,Job: PDX DEICING 
Product Type: Fan 

'Mark. CF-1 

Greenheck Fan Corporation certifies that the model shown herem IS licensed to bear the AMCA Seal The ratings shown 
are based on tests and procedures performed In accordance with AMCA Publication 211 and comply with the requirements 
of the AMCA CertIfied Ratings Program The AMCA Certified RatIngs Seal applies to aIr performance ratmgs only 
Performance certified IS for installation type 0 Ducted Inlet, Ducted outlet Power rating (BHP/kW) does not Include 
transmission losses Performance ratings do not Include th~ effects of appurtenances (accessones) In the airstream 

The AMCA licensed air and/or sound performance data has been modIfied for Installation, appurtenances or acceSSOries, 
etc not Included In the certlfied data The modified performance IS not AMCA licensed but IS prov,ded to aid In selection 
and applicatIons of the product 
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{GREENHECK 
• Build,ng Value In A,r. 

II 44-

-I- 36 . 
I 

I 

tQb81/~ J. 56 .il 
NOTES All dImenSions shown are In unrts of Inches 

-Fan weight IS without accessones 

DIMENSIONS 
Approx Fan 
Welght (Ib) 

220 

Belt Dnve Cabinet Fan 

ian CF·N 

,Pranted'Date: 10/2/2009 
Job: PDX DEICING 
Product Type: <Fan 

-Mark: CF-N 

STANDARD CONSTRUCTION FEATURES 
.. GalvanIZed steel housing· Hinged access panel on sIZes {106. 206,107, 207}, 
bolted access panels on alt larger sizes" Motor and drive frame Isolated on shock 
mounts· Inlet and outlet duct connecbon flanges· Ball beanng motors· Fan shafts 
mounted In ball bearing pillow blocks .. Adjustable motor pulley • Fan shaft pulley • 
Static free belts • Corrosion resistant fasteners 

SELECTED OPTIONS & ACCESSORIES 
Top Horizontal Discharge 
Brackets for Isolators 
ULlcUL·705 - "Power Ventilators" 
Sloped Filter Box w/2" Filter Racks and Pleated Throwaway Filers 
Premium Efficient Motor exceeds EPACT and NEMA 1210 

PERFORMANCE (Elevation ft = 0 Airstream Temperature F = 70) 

SP(ln Total Operating Volume Qty Model (CFM) wg) SP(1n FRPM Power 
wg) (hp) 

1 BCF-208-15 3,000 05 0818 1,398 124 

SOUND 
Inlet Sound Power by Octave Band 

Lwa 
625 I 125 I 250 I 500 I 1000 I 2000 I 4000 I 8000 
81 I 82 I 78 I 70 J 71 I 70 1 68 1 67 77 
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II! 10 := 
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! 
1:1. 

i 
I:I.l 05 

00 
o Ii 10 15 20 25 

Volume (CFM) x 100 

SlZS (hp) 

1112 

dBA 

6S 

30 

Motor information 

VlCIP End Motor RPM Windings NEC FLA 
(A) 

460/60/3 TEFC 1725 1 30 

Sones 

161 

, , ,. 

, 

35 

FLA - Basad on tables 148 or 150 of National Electrical 
Code 2002. Actual motor FLA may vary for SIZIng thermal 
overtoad consult factory 

, 

LwA - A weighted sound pO'Ner level based on ANSI 51 -4 
dBA - A weJghted sound pressure level based on 1 '[ 5 dB 
attenuation per octave band at 50ft Sones calculated 
usrng AMCA 301 at 50ft 

2.0 
; 

; , 

16 

~ 

=-... 
10 II> 

~ ,. 0 ,. c. 
CD 

i 
05 

00 
40 45 
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[B.:GREENHECK 
~ • BuildIng Value m Arr. 

-"mea 
CERTlflED 
RATinG. 

A~~CA 

AMCA Licensed for Air Performance Without Appurtenances Power (BHP/kW) excludes dnves 

Printed Date: 10/2/2009 
Job: PDX DEICING 
Product Type: Fan 

'Mark. CF-N 

Greenheck Fan Corporation certIfies that the model shown herein IS licensed to bear the AMCA Seal The ratings shown 
are based on tests and procedures performed In accordancE' with AMCA Publication 211 and comply With the requirements 
of the AMCA Certified Ratings Program The AMCA Certified Ratrngs Seal applies to air performance ratings only 
Performance certified IS for installation type D Ducted Inlet, Ducted outlet Power rating (BHPIkW) does not Include 
transmiSSion losses Performance ratings do not Include the effects of appurtenances (accessones) In the airstream 

The AMCA hcensed aIr and/or sound performance data has been modified for installation, appurtenances or acceSSOries, 
etc not Included In the certIfied data The modIfied performcmce IS not AMCA licensed but IS provided to aid In selection 
and applications of the product 

CAPS41957 G 'Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING gq 



fB:GREENHECK 
• Building Value in Air 

,---I I _---J.i---+ ~ 

tQb;1/~ 
1 J. 56 .il 

NOTES All dimensIons shown are In uOits of inches 
Fan weight IS wrthout accessones 

DIMENSIONS 
Approx Fan 
Weight (Ib) 

120 

,Be 
Belt Drrve Cabinet Fan 

Tag CF-S 

Pnnted Date: 10/2/2009 
Job: PDX DEICING 
Product Type: Fan 

[Mark: CF-S 

STANDARD CONSTRUCTION FEATURES 

• Galvanized steel housing· Hinged access panel on sIZes (106. 206,107,207). 
bolted access panels on an larger StZes· Motor and drive frame ISolated on shock 
mounts· Inlet and ouHet duct connectJon flanges • Ball beanng motors • Fan shafts 
mounted In ball beanng pillow blocks • Adjustable motor pulley· Fan shaft pulley· 
StatIc free belts • Corrosion resIStant fasteners 

SELECTED OPTIONS & ACCESSORIES 
Top HOrizontal DISCharge 
Braclrets for Isolators 
UUcUL~705· "Power Ventilators" 
Sloped Filter Box w1.2" FIlter Racks and Pleated Throwaway Filters 

PERFORMANCE (Elevation ft = 0 AIrstream Temperature F = 70) 

Volume SP (In Total Operating MOO r infOrmation 
Qty Model (CFM) wg) SP (In FRPM Power 

SIZe (np) VlCIP Ene! MolorRPM Windings NEe FLA 
wg) (hp) {A) 

1 BCF-108-5 1400 05 0776 1,251 048 112 46016013 TEFC 1725 1 1 1 

FLA - Based on tables 146 or 150 of Natronal Electrical 
F::....=;;.:...:.;;;,..----:--:-:-::::--:-:::----:-~:-:---;::---:-------r_--__r--_;_---"""t Code 2002 Actual motor FLA may vary for sIZing thennal 

Sones overload consult factory 

SOUND 

625 
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8000 
Lwa 

56 69 

[I 
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/ " ..,. --... , 
II -......... ~~r 

9 1 LwA - A weighted sound power level based on ANSI S1 4 
___ ... dBA ~ A weighted sound pressure level based on 11 5 dB 

attenuatIOn per octave band at 50ft Sones calculated 
uSing AMCA 301 at 50ft 
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Volume (CFM) x 100 

G \Job Data Flles\Mlchael\SECURED 2009\M-R\POX DEICING gCj 



[§.GREENHECK 
, • Building Value '" AIr 

~amc:a 
CERTlnED 
:R8TiR6J 

A~IlCA 

AMCA Licensed for Air Performance WithOut Appurtenances Power (BHPIkW) excludes dnves 

Pranted Date: 101212009 
Job: POX DEICING 
Product Type: Fan 

'Mark: CF-S 

Greenheck Fan Corporation certifies that the model shown herein IS licensed to bear the AMCA Seal The ratings shown 
are based on tests and procedures performed In accordance With AMCA Publication 211 and comply with the requirements 
of the AMCA Certified Ratings Program The AMCA Certified Ratings Seal applies to air performance ratings only 
Performance certified IS for installation type D Ducted Inlet, Ducted outlet Power rating (BHP/kW) does not Include 
transmISSion losses Performance ratings do not Include thE' effects of appurtenances (accessones) In the airstream 

The AMCA licensed air and/or sound performance data has been modified for Installation, appurtenances or accessories, 
etc not Included In the certified data The modified performance IS not AMCA licensed but IS proVided to aid In selection 
and applicatIons of the product 

CAPS41957 G \Job Data Flles\Mlchael\SECURED 2009\M-R\PDX DEICING gq 



, 

lBGREENHECK 
,BUildIng Value In Air 

r 

3J L 
Notes All dimenSions shown are In units of Inches 

W & H furnished approximately a 25 In undersized and only refer to 
damper dimenSions (sleeve thickness IS not Included) 

CONSTRUCTION FEATURES 

SIZJng Nominal Operation Counterbalance 

:E:S-30 

'P rI nted Date 10/2/2009 
Job. PDX DEICING 

Product Type Damper 
Mark" CF FANS BDD 

Vertical Mount Exhaust Damper 
Apphcatlon & Design 
The ES-30 backdraft damper IS designed to prevent reversed airflow In vertical 
(wall) exhaust air appllcabons The damper IS opened by air pressure 
c:hfferenbal and closed by graVIty Temperatures In excess of 180 F may 
require special considerations 
• Frame 6063TS extruded aluminum 0 063 In nominal wall thickness mitered 
comers 
• Blades 6063T5 extruded aluminum a 05 In nomina! wal! thickness 

Blade Seals Vinyl 
• Lmkage 0 125 In 

10# Tag Qly W(ln) H (In) Act Trq 
(In-Ib) 

1-1 1 36000 10000 

1-2 1 24000 12 000 

1·3 1 
I 

18000 10 000 

CAPS41957 G \Job Data Flles\Mlchae\\SECURED 2009\M-R\PDX DEICING gq 



·Phone 503-234-5011 
2220 SE Ninth Ave I Portland l OR 97214 
Fax 503-233 .. 0451 
800-848-5199 

"SUB'MITT AL 

PROJECT Portland International Airport Deicing 

LOCATION Portland, OR 

ARCHITECT -----------------------------------------------------------
ENGINEER --------------------------------------------------------

CONTRACTOR Jacobs Heating & Ale 
DATE SUBMITTED 10209 

~~~--------------------------------------------------------
CONTRACTOR P 0 

JAlrP CONTACT Mike Leavens/Hal Jacklin 

MATERIAL SUBMlTIED Air Dlstnbutlon -------------------------------------------------------
SPECIFICATIONS 233700 

~--------------------------------------------------------

WE ARE PLEASED TO SUBMIT THE FOLLOWING LIST OF EQUIPMENT FOR APPROVAL BASED UPON INFORMATION RECEIVED 
WE BELIEVE THIS MATERIAL CONFORMS TO THE SPECIFICATIONS IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY 

TO VERIFY SIZES AND QUANTITIES PRIOR TO ORDER RELEASE MATERIAL WILL BE RELEASED TO PRODUCTION UPON 
RETURN OF APPROVED SUBMITTALS TO JOHNSON AIR PRODUCTS AT 2220 S E 9TH AVE PORTLAND, OREGON 97214 

MANUFACTURER Price Industries 

(please see attached literature) 



prl~E!® Price AII-In-One 

Detailed Submittal Schedule 
Grilles/Registers/Diffusers 

Sorted By Item location 

Job Name 

Job Number 

Entered By 

Reps Job No 

Location 

POX DEICING 

QP00001780 

Date 

Contractor 

Engmeer 

SDANo 

10102/2009 

F 

PORTLAND, OR 

SMD 24 24 3P 

SMO 2 4 24 24 3F' 

SMO 3 24 24 3P 

SMD 4 24 24 3P 

SMD 5 3 6 

CR POOR 6 3 22 10 3 

CR POOR 7 3 22 22 3 

CR 5300 a 12000 10000 F 

CE 80DAL 9 3 8000 8000 F 

CE 80DAL 10 26000 26000 F 

HE 5300 11 10000 10000 F 

HS 5200 12 36000 18000 F 

HR 5300 13 40000 24000 F 

5300 14 14000 14000 F 

5300 15 16000 16000 F 

5300 16 20 000 18 000 F 

The order and sale are made pursuant to the terms of the Sales Agreement and the Sales PoliCies set out In the latest 
Customer Service Handbook 
See SectIon AA In price lists 

Page 1 of 1 

2S 

4A 

3A 

4A 

2G 

l 

sW 

SW 

L 

L 

L 

l 

L 

S 

6 6 3 812 

9 9 B12 

12 12 B12 

12 12 812 

6 6 3 812 

24 12 812 

24 24 812 

A SW 812 

A 812 

A 812 

A SW 812 

A SW 812 

A SW 812 

A SW 812 

A SW 812 

A SW B12 



SMOI AMD MODULAR DIFFUSER 

D = LISTED DUCT SIZE ~ 

NECK OVERALL = D - ',." (3) l OPTIONS. 

3 COATED STEEL OPPOSED BLADE DAMPER (SHIPPED LOOSE) 
3L COATED STEEL OPPOSED BL4.DE DAMPER 
(FACE OPERABLE SHIPPED LOOSE) 

o 3AL ALUM OPPOSED BLADE DAMPER (SHIPPED LOOS:) 

t'L--54

) ~~~~=~ 
j L 1'/2" (38) TYPICAl SPACING 

o 3LAL A~UM OPPOSED BLADE DAMPER 
(FACE OPERABLE SrllpDED LOOSE) 

o SR SQUARE TO ROUND ADAPTOR (SHIPPED MOUNTED) 

o SR2 SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE:) 
, 0 SR3 SQUARE TO ROUND ADADTOR {SHIPOED LOOSE) 

WITH STEEL OPPOSED BLADE DAMPER (SHIPPED LOOSE) 

MATERIAL 

)it SMD - STEEL CONSTRUCTION 
(EXTR ALUM FRAME #33 T -BAR AND 
#6 BEVELLED - ONLY) 

d Ui!; n 

• :!II:: i l 
ANISH 

',. 
&'11 
; : 

>C 612 WHITE (OPTIONAL FINISHES AVAILABLE) 

FRAMES 

o 1 SURFACE MOUNT 

PANELS 

)(3P T-BAR ..., 
I.. CElLING MODULE 

o 33 T-BAR 

wJ ~O" -1/4 

il.. PANEL OVERALL 

o 4P SPLINE 
o 4PA 

o SR3L SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE) 
WITH FACE OPERABLE STEEL DAMPER (SrlIPPED LOOSE) 

o SR3AL SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE) 
WITH ALUM OPPOSED BLADE DAMPER (SHIPPED LOOSE) 

o SR3LAL SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE) 
WITH FACE OPERABLE ALUM DAMPER (SHIPPED LOOSE) 

o TRV THROW REDUCING VANE 
o SR8E SQUARE TO ROUND ADAPTOR (SHIPPED MOUNTED) 

WITH STEEL BlJTTERFLY VOLUME CONTROL DAMPER 
(SHIOPED LOOSE) DAMPERS ARE ONLY AVAILABUE IN 
DUCT SIZES 4 TO 15 

o SR9 SQUARE TO ROUND ADAPTOR (SHIPPED ~40UNTED) 
WITH RADIAL DAMPER (SHIPPED LOOSE) 

o 36 T-BAR o 6 BEVELLED 

o 17P FlNELINE 
o 17PA 

PANEL OVERALL 
= CEILING MODULE - 51!; • (i 6) 

ALL METRIC DIMENSIONS ( ) ARE SOFT CONVERTED IMPERIAL DIMENSIONS ARE CONVERTED TO METRIC AND ROUNDED TO THE NEAREST MilLIMETER 

PROJECT PDXDEICING 

ENGlNEER 

CUSTOMER 

SUBMITTAL DATE 10/02/2009 SPEC SYMBOL 

© CoPYn9ht E..H PRICE LIMITED 2008 

218791 

SEP 2008 
SHEET 1 OF 2 

SMD/AMD 

MODULAR 
CEILING DIFFUSER 

REV 0 



price" Submittal Srseet 
A V AILABlE D~FFUSER SIZES: 

I 

, 
1 SURFACE MOUNt &: 6 B~ -

MIN SQUARE NECK 1.IIA NECK 
~ 6x6 (152):152) 4 (102) 

MAX MAX ROUND NECK 
ott {6tOx610) 24 (610) .. -CEILING 3J T BAR 

MODULE SQUARE NECK R()I "'"' 
12x 12 (305)(305) 9x9(229x229) " i:>L,'78,203,229) 
24x12 (61Ox305) 21x9 {5~ 6789 (152 178203229) 

24>:24 (Fi :21x21 (533x533) 12 14 15 16 1 8.20 
'J (305,357,381 4-06457,508) 

01-

CEILING 36 T-BAR ~ 
MODULE SQUARE NECK ROUND N~~~ ~ 

12)(12 (305x305) 6x6 (152x152) 4,5f\ ~.152) 
24>::12 (610)(305) 18x6 (457x152) ~ 6 152) 

24x24 (610)(610) 18x18 L 
....... ~ 8,10.12,14,15,16,18 

~ 
f/ ) (203.254,305.357,381.406.457) 

....,.".~ 

30x'V1 oL) 24x24 (61Qx610) 12,14,15,16,18.20,22.24 
(305,357,381,406,457,508.059,610) 

CEIUNG 3P'" T -BAA PANEL 
MODULE SQUARE NECK RECTANGULAR NECK ROLIND NECK 

24x24 (610x610) 
6x6,9x9,12x1215x15 15x12. 15x9,15x6. 12x9 12x6,9)(6 45,6.7.8,91012,14,15 

(152x152 229x229,305x305,381 x381) (381x30538h229,381x152. (102127152.178,203 
305x229.305x152.229x152) 229,254 305,357,381 ) 

CEIUNG 4P /4PA SPUME &: 17P L17PA FlNEUNE PANEL 
MODULE SQUARE NECK Nt:.\..K 

12x 12 (305x305) 6x6 (152x152) 45,6 (102, 127, 1 52) 

24x24 (61 n,,~1"'\ 
... , • ;;)XI :>. 18x 18 4,5.6,78910,12.'415,16,18 

1. 1;;)4x152229x229,30Sx305,381x381.45lx457) (102 127 152,178203.229254,305357,381 406457) 
I'"" 

AVAILABLE CORE STYLES 
In-----------·----·------A--i 
i ffiillJ... ...ffiillJ... ~... ~... ..~ .. j """'-SQUARE CORE STYLES 

I .." , 

L!~ ___ ~ ____ ~ ____ ~ ______ 4!' __ .J 
r=-----A--------... -----.-- .------.----.-:1 
! •• ~ ...... ~ "4. ..,. ... ~~ ... i ____ RECTANGULAR CORE STYLES 

I 1A 18 2A 28 .. 2C 2D 2E 2F j 
... A A .. A 

! ~~ .. ~ .... ~ .. ~ .. ~~ .. !-----
I JA1 Y JA2 .36 ... 3C 3E I NOTES. 

I IJ2 < W < l W - L/2 W < L/1 i. DIRECTIONAL CORE REMOVABLE AT DIFFUSER FACE I" .. .. · ~ H ITfr§I]] I • RECTANGULAR UNITS ARE AVAILABLE IN USTED DUCT 
,.... .. .. It- .... I DIMENSIONS EXAMPLES 12" X 6" (305 X 152) 

4 48 ~ 4C .. 4E'" j · CORE STYlES SHOWN ARE PLAN VIEW 

L--AIlTETRiCi:iIMENSrONSC-) ARE- son-coNilbnEO- IMPE:RiALoiM'ENsioNS A'RTIONVERTED TO METRIC AND ROUNDED TO THE NtARESr MILLIMETER 

PROJECT POX DEICING prll:!l!" 
ENGINEER: ~ SMO/AMD 

CUSTOMER 218791 MODULAR 
CEILING DIFFUSER 

SUBMITTAL DATE 10/0212009 ISPEC SYMBOL" SEP 2008 
@) Copynght E.H PRICE UMITED 2007 SHEEr 2 OF' 2 REV 0 



Submittal Sheet 
SMDI AMD MODULAR DUFFUSER 

OPTIONS 

III D ;; LISTED DUCT SIZE ~ .3 COATED STEEL OPPOSED BLADE DAMPER (SHIPPED LOOSE) 

r' NECK OVERALL =- D - '/8- (3) ----'1', 0 3L COATED STEEL OPPOSED BLADE DAMPER 
, (FACE OPffiABLE SHIPPED LOOSE) 

o 3AL ALUM OPPOSED BLADE DAMPER (SHIPPED LOOSE) 

9/16'(14)7 I 0 3LAL AlUM OPPOSED BLADE DAMPER 

...:! 9 ~ (FACE OPERABLE SHIPPED LOOSE) f ~fir 0 SR SQUARE TO ROUND AOAP10R (SHIPPED MOUNTED) 
2
L

1
/S"(,54) ~ 0 SR2 SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE) 
. _ _ L_ r------""--.....:100-.--"'----- 0 SR3 SQUARE TO ROUND ADAPTOR (SH.!OPED LOOSE) 

j L WITH 'STEEL OPPOSED BLADE DAMPER (SHlcPED LOOS~) 
, 'It (38) TYPICAL SPACING 0 SR3L SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE) 

MATERIAL 

)t SMD - STEEL CONSTRUCTION 
(EXTR AlUM FRAME #33 T -BAR ANO 
#6 BEVELLED - ONLY) 

II ] N 

ANlSH: .tC B12 WHITE (OPTIONAL FINISHES AVAIlABLE) 

FRAMES 

PANELS 

o 3P T-BAR o 4P SPUNE 
o 3PA o 4PA 

CEILING MODULE 

WITH FACE OPERABLE STEEL DAMPER (SHIPPED LOOSE) 
o SR3AL SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE) 

WITH ALUM OPPOSED BLADE DAMPER (SHIPPED LOOSE) 
o SR3LAL SQUARE TO ROUND ADAPTOR (SHIPPED LOOSE) 

WITH FACE OPERABLE ALUM DAMPER (SHIPPED LOOSE) 
o iRV THROW REDUCING VANE 
o SR8E SQUARE iO ROUND ADAPTOR (SHIPPED MOUNTED) 

WITH STEEL BUTTERFLY VOLUME CONTROL DAMPEP 
(SHIPPED LOOSE) DAMPERS ARE ONLY AVAILABLE IN 
DUCT SIZES 4 TO 15 

o SR9 SQUARE TO ROUND ADAPTOR (SHIPPED MOUNTED) 
WITH RADtAL DAMPER (SHIPPED LOOSE) 

o 36 T-BAR K 6 BEVELLED 

o 17P RNELINE 
o 17PA 

9, "(14) 
lIS PANEL OVERALL 

= CEIUNG MODULE - ~ "('6) 

ALL METRIC 01MENSlONS ( ARE SOFT CONVERTEO IMPERIAL OIMENSIONS ARE CONVERTED TO UETRIC AND ROUNDED TO THE NEAREST MIlU"'ETER 

PROJECT POX DEICING prl~E! 

ENGINEER. 

CUSTOMER 

SUBMlTT AL DATE: 10/02/2009 SPEC SYMBOL: 

@ Cop)ln(Jht E.H PRICE L1MITEO 2008 

218791 

SEP 200B 
SHEET 1 OF 2 

SMD/AMO 

MODULAR 
CEIUNG DIFFUSER 

REV 0 



A V AILABLE DIFFllJSER SIZES. 

MIN SQUARE NECK 
6:<6 (152.x 152) 

MAX SQUARE NECK 
24)(24 (610x610) 

&: 6 BEVELLED 
MIN ROUND NECK 

4 (102) 
MAX ROUND NECK 

24 (610) 

CEILING ~ 33 T BAR 
MODULE SQUARE NECK ~ 

J-1-=2:-x~12~;;'" (3=:Oi::5:-x3=-:0::":5~i)-+-~9'::';X'9~(2:::=:2~9":'::x::::22~9-:-!)-+-----:"-:::~~=T78,20: 78,203,229) 

-

24x12 (610x305) 21x9 (1)<, 6789 (152178203229) 

24)(24 (r 
'/ 2h21 (533x533) 12 14.15.16,18,20 

(305,357,381 406457508) 

CEILING 36 T-SAR ~ 
MODULE SQUARE NECK ROUNC ~ 

12x12 (305x305) 6)(6 (152xi52) 4,5~,152) 

24x12 (610x305) 18)(6 (457x152) ~ 6 152) 

24 24 (610 ~10) 18 18 L ...... ;a-- 8,10,12,14,1516,18 
x xo ~ 'I) (203254.305.357,381,406,457) 

.,n""""" ) 121415161820,22.24 
~OL) 24x24 (610x610 (305,357381 406457508,559.610) 

3P /3PA T BAR PANEL CEIUNG 
MODULE SQUARE NECK 

6x6,9x9,12x12.15x15 
24x24 (610x610) (152)(1"? - .)t$lx381) 

RECTANGUI AR M~CY-

"', i JX~ 15~6,12x9 12x6,9x6 
(381x.305381x229,381x152. 
305x229.305x152 229x152) 

ROUND NECK 
4,5.6.7.8.9.'0,12,14,15 
(102127 152178,203, 
229,254 305,357381 ) 

CEIUNG 
MODULE 

12xt2 (305)(305) 

4P/4PA SPLINE &: 17P/17P 
SQUARE NECK 
6x6 (152x152) 

PANEL 
Nt:.CK 

456 (102,127 152) 

_ • ..:;. Ii.JX1!:> 18x18 

\ I';LX 152.229x229,305x305 381 x381,45 7x45 7) 
4,5.6,7,8,9 10 12 14 151618 

(102127152,178203,229254,305.357,381,406,457) 

AVAILABLE CORE STYLES 
~ ----------·----~------..:---I 

i ffillII'" "'ffillII"'~· ... ~ ... i .....- SQUARE CORE STYLES 
, ...... ' 
L:~ ___ ~ ____ ~ ____ 3~ _____ ~_~ 

!------A--------.----.----.-----~---T-~\ 

! .~ ~ .... ~ ~ ... b ~ ~ ... ~ ~~ i-RECTANGULAR CORE S1YL£S 

I 1A 1B 2A 2B ... 2C 2D 2E 2F J' 
& ... .. A • 

I ~~ ... ~~ 4~'" d ... ~[rram ... !-----
I 3041'" JA2 38 .., JC 3E I NOTES i A 1./2 < ~ < L ... ~ 1./2 w < 1./2 i. OlRECTIONAL CORE REMOVABLE AT DIFFUSER FACE 

,~ ~ ~ " • RECTANGULAR UNITS ARE AVAILABLE IN LISTED DUCT 
I"'~" ... ~ ...... ~... DIMENSIONS EXAMPLES 12' X f5' (305 Y 152) 

L 4B'" 4C ... 4E .. j · CORE STYLES SHOWN ARE PLAN VIEW 

---;6;CLIJEi'kiCDIMENsloNsn"""ARE' 'SOFr- cot~VE:RTED- IM?ER~DiIiAENsjoNSARTIoNvEmEo TO METRIC AND ROUNDED TO THE NEAREST MIL!.IMe:TER 

PROJECT PDX DEICING Flrll~I!" 

ENGINEER 

CUSTOMER 

SUBMITTAL DATE 10/02/2009 ISPEC SYMBOL 

© Ccpynght t: H PRICE LIMITED 2007 

R/ 
218791 

SEP 2008 

SHEET 2. OF 2 

SMD/AMD 

MODULAR 
CEILING DIFFUSER 

REV D 



VCS3 OPPOSI:D BLADE DAMPER 
TYPE "A OPERATOR 

SHOWN 
~~R f-- 1" (25) TYPICAL SPA:ING 

.... 

NOMINAL DUCT .. -I 
NOMINAL - ~" (8) _., ! 

o 0 I 
1 11/16 

(43) 

NOTES 

BLADES MOVE SIMUL1ANEOUSLY 
IN OPPOSITE DIRECTIONS 
(BLADE SHAPE MAY LHANGE) 

• VCS3 IS USED AS A GRILLE AND DIFFUSER ACCESSORY FOR 
MOUNTING BEHIND THE OUTLET 

• TYPE A SLOT OPERATOR IS THE STANDARD OPERATOR VCS3 
IS ALSO AVAILABLE WITh A LEVER OPERATOR OR AN EXTERNAL 
HEX OPERATOR, DEPENDING ON DAMPER APPLICATION 

• MINIMUM SIZE ~ 4 (102) x 2'12 "(54) 
• MAXIMUM SIZE = 24'(610) x 24' (610) 
• UNITS LARGER THAN MAXIMUM SIZE WILL BE SUPPUED IN 

MULnPLE DAMPER ARRANGEMENTS 
• TYPE 'fA OPERATOR MIN SIZE = 4"(102) x .3"(76) 
• FACTORY TOLERANCE ± ~/32" (1) 

, 

I 
I 

I 
I 

I 

-) 

o 

EO OPC:RAIOR 

o 

I 
_t _ ~==::::r~ 

-L-----I ____ I.....J 

AVAILABLE OPERATORS 

o { 
TYPE .. D OPERATOR 

[J l 
TYPE F' OPERATOR 

TYPE <oj OPERATOR 
(AMD/SMD/AMDE/ AMDEX) 

MATERIAL 

Q t 
TYPE "E' OPEPATOR 

o ( 
TYPE ,,' OPERATOR 

TYPE J OPERATOR 
(LCMD) 

• DAMPER - COATED STEEL CONSTRUCTiON 

All METRIC DIMEII.S!ONS ( ) ARE SOFT CONVERTED IMPERIAl DIMENSIONS ARE CONVERTED TO METRIC MID ROUNDED TO THE NEARES~ MILLIMETER 

PROJECT PDX DEICING prl~E! 

ENGINEER ~ VCS3 
~--------------------------------------------------------+---~--~ 
CUSTOMER 219285 OPPOSED BLADE DAMPER 

~--------------~~~~~-r------------------------------+-------~ 
SUBMITTAL DATE 10/02/2009 SPEC SYMBOL SEP 2008 

@ Copynght E H PRICE LIMITED 2008 REV I 



-PDOR, tAPDDR PLENUM ReTURN PERFORATED DIFFUSER 

I' 
NOMINAL DUCT 

CM - 2 (51) 

[1 3/8 (35) 
, 

-
I 

H II 

1. eM CEILING MODULC 

0 
0 
0 

0 
0 

~ 
0 
0 
0 
0 
0 
0 
0 

CEILING MODUL.E NOM. DUCT SIZE 
(eM) {SQUARE) 

12x12 10x10 

12x12 BxB 

-' 24x12 22x10 
<t 16x16 14x14 E: w 

20x20 18)(18 t 
24x24 22x22 

24:0:24 20)(20 

48x.24 46x22 

300x300 249x249 
600>::300 549x549 

(.) 
400x400 349x.349 ! 500x500 449x449 

::E 600x600 549x549 
120Ox600 1149x549 

17 NARROW MEMBER FRAME 
AVAILABLE ONLY IN 

-

f--

12x12, 24x12 24x24 CEILING MODULES 

MATERIAL. I PDDR - STEEL CONSTRUCTION 

17 6 6 dE 66li3 Ii £6. iSit 

F'INISH 
.812 WHITE 

'" !3 2 

. , 
I 

I 

I~ Ii 

• ! 

POOR 
STYLE 1 ONLY 

PODR 
STYLE 1 &. 3 ONLY 

FRAMES 

o 1 'SURFACE ,MOUNT 

o 2 SNAP-IN 

E}l~ 
04 SPLINE 

9/16" ~ I I
(14) 

5/16' 
(8) 

ALL METRIC DIMENSIONS ( ) ARE SOFT CONVERTED IMPERiAl DIMENSIONS ARE CONVERTED TO METRIC AND ROUNDED TO THE NEAREST MILL1METER 

PROJECT PDXDEICING 

ENGINEER 

CUSTOMER 

SUBMITTAL DATE. 10/0212009 SPEC SYMBOL CR 
© Copynght E.H PRICE LIMITED 2009 

219145 

JAN 2009 

prll:~l!" 
PDOR, APDDR 

PERFORATED DIFFUSER 
FOR NON-DUeTED 

RETURN APPLICATIONS 

REV F 



500 RETURN GRILLES &: REGISTERS 

BORDERS 

)Cr Ft.AT 
8= o 1;;' (32) '=-OPTIONAL 

1------ D = NOMINAL DUCT --- --V OPPOSED 
/ I BLADE DAMPER 

1. (6)Jij{32) , f • I 1 i2 ( , 38) 

o '. I ''''''-'[i J I"", ,{ 
I A = D - ~'(19) ---I B L 

i 
1 
(3 
~ 
2) 

OVERALL = A ~ 28 ----=--:.J--
MODEL 530 

MATeRlAL. 

• STEEL CONSTRUCTION 

FINISH. 

OPTION 

ltC!W COATED STEEL OPPOSED 
BLADE DAMPER 
(SPECIFY 530D OR 5350) · : 

OR 7. 

CORE STVlES 

MoorL 530D 

, • TYPE A FASTEN1NG - COUNTERSUNK ..,.
!NOTE 

SCREWHOLES FOR NO 85M S PER 
FACTORY STANDMD (SCREWS SUPPLIED) 

• AVAIlABLE SIZES 
MIN b X 4" (152 X 102) 
MAX - 48

v 
X 48"(1219 X 1219) 

(ONE PIECE CONSTRUCTION) 

'. OVERSIZE UNITS AVAILABLE C/W ~UCT 
MOUI\'TING CHANNEL 

• BLADE ORIENTATION - FRONT SET 
- L = PARALLEL TO LONG DIMENSION 
- 5 = PARALLEL TO SHORT DIMSNSiON 

ON NARROW 
B = U 1"(25 

MOUNTING FRAMES 

00 d DUCT SIZE + 

1 ~ (32) 

I 
--' 

DUCT - XG (1 5) 

SIZE 

ALL METRIC DIMEh'SIONS ARE SOFT CONVERTED IUPERIAL DIMENSIONS ARE CONVERTED TO METRIC AND ROUNDED TO THE NEAREST t.4llUMETER 

PROJECT POX DEICING 

219695 STEEL RETURN 

JULY 2009 
GRI LLES & REGISTERS 

SUBMITTAL DATlE. 10/0212009 SPEC SYMBOL CR,HE,HR 
© Copynght E H PRICE UMITED 2006 SHEET 1 OF 2 REV F 



80 RETURN GABlLES 8: REGISTERS 

.-., (s W) SIDEWAlL APPUCAllON 

YODEL. 80 

1 1/4 (32) 

,.. (25) I Jt=:::::;==:::::.::::::::::t-J.-.l...t-

\')( I F~ i 
OPTIONAL -t' 
oePOSED 

BLADE DAMPER 

T' Ii. 
1-1 ----0 NOMINAL 

CM = CEILING MOOULE 
rO ~ eM - 2' (51) 

-'-, ----iit-- --.l 
(25) 1/2 (13) 
:;::........u.;;;::=::::;~~~ 1:

CM = CEILING MODULE J::CM ::: CEILING MODULE 

~~~-~ ~ ~ 
1/2 (1.3) 1/2 (13) 1/2 (13) t -+I ~1 

1/8 (3rJ k OVE,-,l\'-Io-
- 5/16"(6) 

......:.t. 1- l' (25)-' JL -t 1" t 
~OVERALL = eM - 5/16" (8) B [3] ...... -Jf- OVERALL " 

1/8"(3, OVERAll. = CM - 1/4 (6) 
= CM - 1/4"(6) 

FlNSH 

.If B12 WHITE 

MATERIAL.. 

• ALUMINUM CONSTRUCTION 

OPTIONS 

• FOR OPTIONAL MOUNTING OR BORDERS 
REFER TO SHEET 2 

NOTES 
_~ • TYPE A FASTENING - COUNTERSUNK 
-, SCREW HOLES FOR NO 8 S M S PER 

FACTORY STANDARD (SCREWS SUPPLIED) 
• AVAILABLE SIZE 

MINIMUM DUCT SIZE = 6 X 4 (152 X 102) 
MINIMUM DUCT SIZE NF FRAME = 6" X :S' (152 X 
MAXIMUM WITHOUT MULLION 48" X 24" (1219 X 610) 

• OVERSIZED GRILLE WITH MUWON AVAILABLE UP TO 
96" X 46' (2438 X 1219) ONE PIECE FRAME CONSTRUCTION 

• UNITS OVER 96 X 48 (2438 X 1219) SUPPLIED IN SECTIONS 
c/w DUCT MOUNTING CHANNEL )C MODEL BODAL c/w ALUMINUM OPPOSED 

BLADE DAMPER NOT AVAILABLE WITH CH & 80 CORE • CH (CHANNEL) UNITS OVER 48 X 24" (1219 X 610) 
SUPPLIED IN SECTIONS c/w DUCT MOUNTING CHANN[L d [ til 

• CORE ONLY UNITS MAXIMUM SIZE 48" X 24' (1219 X 6 10) 

ALL METRIC DIMENSIONS ARE SOFT CONVERTED IMPERiAL DIMENSIONS ARE CONVERTED TO METRIC AND ROUNDED TO 1lfE NEAREST MILLIMETER 

PROJECT POX DEICING 

SlJii3MlTI At. OJ\. TIE 10/0212009 SPEC SYMBOL CE 
© Copynght E H PRICE UMITED 2008 

prl 

222015 

APRIL 2009 

SHEET' OF 2 

ALUMINUM RETURN 
GRILLES & REGISTERS 

REV l 



\~ -~' J "'ri' "'< 
..... ~7\...-_-::;, L ___ -. 

'80 ~SERIES MOUNTING AND OPTIONAL BORDERS 

BORDERS 

o f-.; NARROW MARGIN o EO EXPOSED DUCT 

~-- NOM DUCT 

t----- NOM DuCT 

UCAl10N IS SUPPUE[) COMPLEI'E WITH BORDER AND DUCT ,MOUNTING F'RAIdE 

MOUN11NG FRAMES 

o D 
~(10) NOM DUCT-r 8 ~ r- M(lO) 

NOM DUCT 

DUCT + l(6) 

FASTENING 

)fA COUNTER SUNK SCREW o c CONCEALED BRACKET 

fo------ NOM DUCT + 

~(6) 

j~(32) -r- NOM 

j(13) -1 ! 
L r;:::=&=;L:----rt 

I 1 (25) 

! i 
... 1 ---- NOM DUCT 

DUCT + 1lt; (43) li(32) 

I ~F!=:====f 

I 
i 
i NOM DUCT 
r-- (MAX WIDTH = 36") 

ALL METRIC DIMENSIONS ( ARE SOFT CONvERTED IMPERIAL DIMENSION ARE CONVERTED TO METRIC AND ROUNDED TO THE NEAREST MILLIMETER 

PROJECi PDX DEICING prll::!I!" 

CuSTOMER 

SU3Wn-Al DATE. 10/02/2009 SPEC SYMBOL CE 
© CopYright E H ?RICe: UMITED 2004 

222015 

APRIL 2009 

SHEET 2 OF' 2 

MOUNTING OPTIONS 
AND BORDERS 

REV L 



® 

500 SUPPLY GRILLES & REGUSTERS 

joeIj ,,------D ;;:;: DUCT SIZE -------0-1 
') OPTIONAL OPPOSED 

BLADE DAMPER ~ 

i ~~~~~ ! 1 1/J'(38) 

II! A '4 i! i},~ '1 1 i A ! : 
I. A = D 3/4"(19) .1 8 0 

1------- OVERALL = A + 2B ------J 
MODEL 510 

MATERIAL. 

• STEEL CONSTRUCTION 

FINISH 

)C 812 WHITE 

.. W 
OPTION: 

.-C/W COATED STEEL OPPOSED 
BLADE DAMPER 
(SPECIFY 5100 OR 520D) 

Ii !tiS 
• F 
liP nMi 

CORE STYLES 

MODEL 5100 

NOTE 

• STANDARD CONSTRUCTION WITH A MULUON 
A MULLION IS PROVlDE:D WHEN NOMINAL SIZE 
GRILLE DIMENSION<) EXCEED 24' (610) 
FOR UNEVEN NOMINAL SIZE GRILLE DIMENSIONS 
EG 45X6 THE MULLION IS POSmONED 1/2- (12) 
FROM THE CENTRE OF THE GRILLE 

• INDIVIDUALLY ADJUSTABLE BLADES 

TYPE A FASTENING - COUNTERSUNK 
SCREWHOLES FOI~ NO 8 S M S PER 
FACTORY STANDARD (SCREWS SUPPLIED) 

• AVAILABLE SIZES 
MIN - 6" X 4' (152 X 102) 
MAX - 36 X 36" (914 X 914) 
(ONE PIECE CONSTRUCTION) 

• OVERSIZE UNITS AVAILABLE C!W NARROW 
FLANGE OR DUCT CHANNEL 

• BLADE ORIENTATION FRONT SET 
..Jt.. - L = PARALLEL TO LONG DIMENSION 
--" - S = PARAlLEL TO SHORT DIMENSION 

)t 5201l 

• 

BORDERS 

F FLAT f y. 
1 j- (32) --! 

1
,0510 

:¥, • (5\ I I ~2 (33) 
16 J H = 

FASTENING. 

0520 
132

n 
(53) 

10510 
1 116 (34) 

H = 

J 0520 
2 J32' (52) 

\/16 u (1 5) 

DUCT SI7E 

o C- CONCEALED BRACKET 

ALL METRIC DIMENSIONS ( ) ARE SOFT CONVeRTED IMP£RIAL D1M£ NSIONS ARE CONVERTED TO METRIC AND ROUNDED TO THE NEAREST MILLIMETER 

PROJECT PDX DEICING prlr:::e'" 
ENGINEER 

CUSTOMER 

SUBMlTT AL DATE 10/02/2009 SPEC SYMBOL HS 
© Copynght E H PRICE LIMITED 2008 

219693 

OCT 2008 

510/520 
STEEL SUPPLY 

GRILLES & REGISTERS 

REV G 



Phone 503-234-5071 
2220 SE Ninth Ave I Portland, OR 97214 
Fax 503-233-0451 
800-848-5199 

SUBMITTAL 

PROJECT Portland Intematlonal Airport Deicing 

LOCATION Portland, OR 

ARCHITECT ----------------------------------------------------
ENGINEER ----------------------------------------------------

CONTRACTOR Jacobs Heating & Ale 
~DATE SUBMITTED 10209 ---------------------------------------------------

CONTRACTOR P 0 
JAlrP CONTACT Mike Leavens/Hal Jac.klln 

MATERIAL SUBMITTED Louvers 
~~~-------------------------------------------------

SPECIFICATIONS B9000 --------------------------------------------------
WE ARE PLEASED TO SLlBMIT THE FOLLOWING LIST OF EQUIPMI=NT FOR APPROVAL BASED UPON INFORMATION RECEIVED 
WE BELIEVE THIS MATERIAL CONFORMS TO THE SPECIFICATIONS IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY 

TO VERIFY SIZES AND QUANTITIES PRIOR TO ORDER RELEASE MATERiAL WILL BE RELEASED TO PRODUCTION UPON 
RETURN OF APPROVED SUBMITTALS TO JOHNSON AIR PROI:)UCTS AT 2220 S E 9TH AVE, PORTLAND, OREGON 97214 

MANUFACTURER Greenheck 

(please see attached literature) 



BUilding Value In AIr 

lInt.ernSJ.I! vaew ESJ-401 

ApplicatIon & Design 

Printed Date 10/2/2009 
Job PDX DEICING 

Product Type Louver 
Mark' LOUVERS 

ESJ-401 IS a weather louver designed to protect air Intake and exhaust opentngs 
In bUilding extenor walls Design Incorporates J style blades, sloped sill and hIgh 
free area to provide maximum resIstance to rain and weather whIte providing 
minimum resistance to airflow The ESJ-401 IS an exb'emeiy efficIent louver With 

AMCA LICENSED PERFORMANCE DATA enabling designers to select and 
apply with confidence 

WIdth and Height furnished approximately 0 250 In under size 

Construction Features 

Frame Depth (m) 
SIZing 
Shape 
FrameType 

4000 
Nominal 
Rectangular 
Channel 

Options and Accessories 

Finish Type 

Blrdscreen 
Welded Construction 

Summary 

ID# Tag 

15-1 

15-2 

15-3 

15-4 

KynarlHylar (70% 
Kynar) 
Internal 
No 

Qty 

2 

3 

1 

4 

I 

Frame Thickness (In} 
FIXed Blade Thiel< (In) 

Finish Color 

Bird Screen Type 

W(ln) H (In) 

24000 24000 

24000 48 000 

48000 30 ()OO 

48000 96000 

0081 
0081 

To Be Selected 

Mesh 

Free Area (ft2) 

172 

396 

494 

1767 

Matenal 

Bird Scm Matena! 

Sect Sect 
Wide HIgh 

1 1 

1 1 

1 1 

1 1 

Aluminum 

Aluminum 

Sect 
Ship 

2 

3 

1 

4 

Larger openings may requlI'e field assembly of multlpm louver panels to make up the overall opening SIZe IndMduallolM'li' panels are designed to WIthstand a 25 PSF wlnd-load (p1eaS8 consult 
Greenheck If the louvefS must withstand hlgherw.nd-load3) Design matenals and Il'lstafiatlonof structural reinforcement required to adequately StJppOrt large sections or multiple sectIOn assemblies 
within s large opeNng are not provided by Graenheck.. Unless speclfJCalIy indicated the foUolV1Og are NOT Included In the quote pl'OVIde 

Structural steel 
Installation hardware (anchcrs angle clips continuous angles, shms 

fasteners, Inserts backer rod and sealant) 
Field measunng andior InstallatlCl'l 
Mtseellaneous flashing tnm or enclosures 
Blank off panels 

Mullion <:overs or mulflon hardware 
Hinged framflS or removable aubframes 
Custom brrdfll"lSed screen 
3-eoat metallrc a'ltllor exotic palntfirnshes 
BItUminous paints for unlike metals 
Any applicable taxes 
Stamped and IKJaled structural calculations 

CAPS 41957 G \Job Data Flles\Mlchael\sECURED 2009\M-R\PDX DEICING 9q Page 1 of2 



fll:GREENHECK 
, • BUJ/drng Value," AIr 

amca 
'OElTlnED 
'RATinGS 

WBER 
PSlRILATIOn 

AIR 
PrRrOlUDancr 

AMCA 

Printed Date 10/2/2009 
Job POX DEICING 

·Product Type· Louver 
Mark. LOUVERS 

Greenheck Fan Corporation certifies that the louver shown herein IS licensed to beai the AMCA Seal The ratings shown 
are based on tests and procedures performed In accordance with AMCA Publication 511 and comply with the requirements 
of the AMCA Certified Ratmgs Program The AMCA Certified Ratings Seal applies to air performance and water 
penetration ratmgs The AMCA licensed performance data has been modified for Installation, appurtenances, accessories 
etc not Included In the certified data The modified performance IS not AMCA licensed but IS provided to aid In selection 
and applications of the air control device 

CAPS 41957 G \Job Data Flles\Mlchael\SECURED 2009\M·R\PDX DEICING gq Page 2 of2 



D 

D 

D 

D 

PERMIT #: 

09-I502I6-DFS I-CO 
landek 

Drawings (8 5xll or llx17) D Misc Documents 
Geotech X Structural Cales, Reports 

Special Inspections Form 

S \P & D\MPG FIles SOP\MPG Separator Page doc 
Created by Maim Slusarenko 4/3/2013 

D 

D 

~oning Plan Review 
I 

( 



.-~~-

Project Portland International Airport 
Deicing System Enhancements 
Portland, OR 

Contractor Jacobs Heattng and Air Condltlontng 
4474 SE Milwaukie Ave 
Portland, OR 97202 

SUBMITTAL 

Specification Section 238100- Decentralized Unitary HVAC Equipment 

December 11, 2009 

Part 2 1 Rooftop-Mounted, Vanable Speed, Packaged Alr-Condltlontng Untt 

Manufacturer AAON 

Quantity 
1 
1 

l§.g 
RTU-1 
CF-1 

460/60/3Cl> voltage 

Model 
RM-04 
RN-015 

Galvantzed steel casing with polyurethane topcoat 
Double wall access doors With stdlnless hinges 
Supply fan 
Power Exhaust 
Premium efficiency ODP fan motors With factory mounted Yaskawa VFD's 
Factory charged With R-410a refrigerant 
Copeland Scroll compressors 
5 min anti-short cycle delay 
20 second delay timer between stages (TAG CF-1 only) 
Fan cycling 
Fully modulating economizer With actuator and sensible limit 
2" 25% air filters 
Hot water COil (TAG RTU-1 only} 
Factory Installed GFI receptacle (field wired by others) 
Non-fused Untt dIsconnect 
Low voltage termmal stnp for dlrE>ct landing of controls by others 
Standard 1 year parts warranty 
5 year compressor parts warranty 
Sprtng Isolated and Insulated roof curb WIth seIsmiC calculations 

Notes 
1 Exceptton taken to Section 232923 VFD's are factory standard but not speCified brand Speclfl 

VFD's will not fit WIthin above untts or any manufactures unit of same capacity size Facto 
mounted VFD's do not contain manual bypass Yaskawa VFD's mounted Within the above 
units prOVided In lieu of speCified ..... 

2 1 ea vartable capacity Copeland (digItal) scroll can be provided per Untt In lieu of factory standCl¥·(!"IIII~"". 
on/off scroll compressorc, however the digital scroll Will require a 24volt enable as well as a 1-
5vdc analog signal In order to modulate ThiS Signal would be prOVided by others If supplied I 
Please confirm pnor to order If digital scroll compressors are desired Coordination Will have 
to be made for electrical may very slightly In addition to above stated controls requirement 

3 Untts prOVided With fan cycling allOWing DX cooling operation down to 35° F ambient In lieu Of~ 
F ambient operation as bpeclfled Per code, Untts will utilize economizer for "free" cooling 
low ambient conditions 

4 Others to prOVide and Install DOC controls 

Steve Patnode '-.... ~ 
Oregon Air Reps, Inc ~ 



~Guide Specificatlons - RM Model'Size 04 

TAG RTU·1 

A Description 

1 Self-Contained - Factory assembled and tested, designed for roof or slab Installation, 
and consisting of compressors, condenser, evaporator cOil, condenser and evaporator 
fans, hot water cOils, exhaust fans, filters, and dampers 

B Construction 

Unit shall be completely factory assembled, piped and Wired and shipped In one 
section 

2 Untt shall be specifically deSigned for outdoor rooftop application with a fully 
weatherproof cabinet 

3 Cabinet shall be constructed entirely of G90 galvanized steel with the exterior 
constructed of 20 gauge or heaVier matenal 

4 Paint flntsh shall be capable of withstanding at least 2500 hours, with no VISible 
corrosive effects, when tested In a salt spray and fog atmosphere In accordance With 
ASTM B 117-95 test procedure Untt exterior shall be "Gray" In color 

5 The unltToof shall be sloped or cross-broken to assure drainage 

6 Unit specifiC color coded wIring diagrams shall match the Unit color coded wIring and 
will be proVided m both pOint to-point and ladder form 

7 Diagrams shall also be laminated In plastiC and permanently affixed InSide the control 
compartment 

8 Access to filters, blower, heating section, and other Items needing periodiC checking or 
maintenance shall be through hinged access doors With quarter turn handles Door 
fastening screws are not acceptable 

9 Access doors shall have full-length stamless steel hmges and full perimeter gasketlng 

10 All openings tl1rough the base pan of the Unit shall have upturned flanges of at least 
1/2" In height around the opening through the base pan 

11 Air Side service access doors. shall have rain break overhangs 

12 The Intenor air Side of the cabinet on 4 ton model shall be entirely Insulated on all 
exterior panels With 1" thiCk, 1 1/2 Ib denSity fiberglass Insulation 

13 Untt shall have decals and tags to Indicate Unit lifting and rigging, service areas and 
caution areas Installation and maintenance manuals shall be supplied With each untt 

C Supply Fan 

Blower shall be entirely self-( ontalned on a slide deck for service and removal from the 
cabinet 

2 All direct drrve blowers shall have backward curved blades 

3 Adjustable V-belt drive shall be prOVided With a minimum rating of 140% of the motor 
nameplate brake horsepowel when the adjustable pulley IS at the minimum RPM 

4 Blowers, drives and motors shall be dynamically balanced 

RM Master Spec 070628 1 



5 For VAV systems, VFD dnve shall be factory mounted and wired to the fan motor 

6 Motors shall be premium efficiency Motors for use with a VFD shall be premium 
efficiency Inverter rated only Motors shall have ball bearings rated for 200,000 hours 
service and external lubrication connections 

o Outside Air 

Units shall have a 0-100% economIzer consisting of a motor operated outdoor air 
damper and return air damper assembly constructed of extruded aluminum, hollow 
core, airfoil blades With rubber edge seals and aluminum end seals Damper blades 
shall be gear driven and deslqned to have no more than 15 CFM of leakage per sq ft 
of damper area when subjected to 2" w g air pressure differential across the damper 
Damper motor shall be spring return to ensure closing of outdoor air damper dUring 
periods of Unit shut down or power failure Barometric relief dampers shall be provided 
as part of the economizer option 

Options 

a Economizer shall be furnished With a sensible temperature activated fully 
modulating actuator With dual minimum POSition option 

E Optional Fan Sections 

Power Exhaust 

a Shall use a belt drive forward curved fan 

b The control shall be on-01f With a VFD factory mounted and wired to the fan motor 

c Exhaust air rehef dampers shall be sized for 100% relief 

d Fan and motor shall be dynamically balanced 

e Motors shall be premium effiCiency Motors for use With a VFD shall be premium 
effiCiency Inverter rated only Motors shall have ball bearings rated for 200,000 
hours service and external lubrication connections 

F Condenser Options 

Air-Cooled Condenser Section 

a The condensmg section ~hall be equipped With vertical discharge aXial flow direct 
dnve fans Direct drive fans shall be directly connected to and supported by the 
motor shaft 

b The condenser Calls shall be sloped at least 30" to protect the Calls from damage 

c Condenser Calls shall be copper tubes With aluminum fins mechanically bonded to 
the tubes 

d Condenser COil fin design shall be sine wave rippled 

e Condenser Calls to be sized for a minimum of 10"F of refrigerant sub-cooling 

G Filters 

4 ton model sizes shall have 2" thick fiberglass throwaway filters With an ASHRAE 
effiCiency of 25% and a MERV ratmg of 4 

H Evaporator Calls 

RM Master Spec 070628 2 



Evaporator cOil shall be coppE~r tube with aluminum fins mechanically bonded to the 
tubes 

2 Evaporator cOil fin design shall be sine wave rippled 

3 Evaporator cOIl shall have galvanized steel end casings 

4 Evaporator cOIl shall have equalizing type vertical tube headers 

5 Evaporator cOil shall be furnished with a thermostatic expansion valve 

6 Evaporator cOIl shall be furnished with a double sloped drain pan for the positive 
drainage of condensate 

Refrigeration System 

Compressors shall be scroll type with Internal thermal overload protection and mounted 
on the compressor manufacturer's recommended rubber vlbratton Isolators 

2 Compressors shall carry a 5 year non pro-rated warranty 

3 Each compressor shall be Individually stage for capacity control All Units over 7 tons 
shall be multiple stage and shall have a minimum of 2 stages of capacity control 

4 Compressors shall be mounted In an Isolated compartment to permit operation of the 
unit without affecting air flow when the door to the compartment IS open 

5 Compressors shall be Isolated from the base pan and supply air to avoid any 
transmiSSion of nOise from the compressor Into the bUilding area 

6 Each refrigerant clrcUlt shall be equipped With thermostatic expansion valve type 
refrigerant flow control 

7 Each refrigerant CirCUit shall be equipped With automatic reset low pressure and 
manual reset high pressure mfrlgerant controls 

8 Each refrigeration CirCUit shall be equipped With Schrader type service fittings on both 
the high pressure and low pressure sides 

9 Each refrigeration ClrcUlt shaH be equipped With refrigerant liqUid line driers 

10 Unit shall be fully factory charged With R-41 OA refrigerant 

Options 

a Hot gas bypass shall be prOVided on the first refrigerant CirCUit 

b Unit shall be equipped With a 5 minute anti-short cycle delay timer for each stage 

c First stage cooling shall be proVided With condenser fan cycling to allow operation 
down to 35°F 

J Hot Water Calls 

Unit shall be prOVided With a 1 ~ row hot water heating coil, With coppe-r tubes and 
aluminum finS mechanically bonded to the tubes 

2 Hot water COil fin deSIgn shall be sine wave rippled 

K Controls 

Field Installed DDC Controls by Others 

L Power Options 

RM Master Spec 070628 

\ 



1 Unit shall be provided with a factory Installed and wired non-fused Internal disconnect 

2 Unit shall be provided with a factory Installed and field wired 115 volt, 20 amp ground 
fault service receptacle to be ileld wired 

RM Master Spec 070628 4 



lUn;' Ii fin9 
L425 South '\ ulon Ave Tulsa Oklahoma 74107 2'i':!8 Ph (918) 5832266 ral. (9181 583 60c}4 

6,..AONEcat::J2 ver 4 141 (S~ -050384 ~ROGD7UL) 

~ ~ ~ ~ ~ 0 - ~ ~ - - - - - ~ ~ ~ ~ 

R M - A 0,4 - 3 - 0 - B A 0 1. - E H N : ~ E A C - C 0 A - D B D - 0 0 0 - GAO A 0 0 H - 0 0 - 0 0 0 0 0 0 0 0 B 
Tag RTU-l 

Job Informatwn 

Job Name 
Job Numbel 
SIte AltItude 
Refngelant 

Statze Pressure 
E\.ternal 
Evaporator 
FIlters Clean 
Du t Allowance 

Cooltng Sectwn 

Total CapacIty 
Senl'lible CapacIty 
Latent CapacIty 
ML"\.ed Au Temp 
Entermg All Temp 
Lv AIr Temp (COlI) 
Lv AIr Temp (UOlt) 
Supply All Fan 
SA Fan RPM I WIdth 
E"\.haust An Fan 
EAFanRPM 

PIA DEICING 

oft 
R 410.4 

1 7511L wg 
023111 u..g 
o 07m wg 
015111 lLg 

Gross 
4878 
3884 
994~MBH 
8000 of DB 
80 00 OF DB 
5709 OF DB 
5906 of DB 
1 '\.150 @ 108 BHP 
1833/ 5160/ 

Net 
4532MBll 
3538111BH 

6700 of HB 
6700 of liB 
5699 of WB 
5775°FHB 

1 '\.RM12X9@ 0 -19 BHP 
741 

EvapOlatOl COlI 4 7 {t- / 3 Ron s / 1<1 FPI 
Evaporator Face VelocIty 3388 [pm 

EER - ARI L~st~ng Inforlnatzon 

SEER <E ARI CondItions 

Electrtcal Data 
Ratmg 
Umt FL..I\. 

Comprel'lsor 1 
Condenl'lel Fans 
Supply Fan 
E .... haust Fan 

460/3/60 
13 

Qty 
1 
1 
1 
1 

Cab~net Sound Power Levels'" 

Octave Bands 
DI&chalge LW(dB) 
Return LW(dB) 

63 
78 
80 

HP 

033 
200 
100 

125 
73 
72 

130 

VAC 
460 
460 
460 
460 

250 
77 
67 

~Sound POll el level. are [five" to! IIt/OIIllOtLOIIOI pllIrJoses on" The sound levels Ole 110/ glloJ a II teed 

Date Created/Mod,fied 12/912009 103903 AM Usmg Ver 4 141 (OSN# 7050384) 

Unzt Informatzon 

Appro}" Op IShiP Vi'eights 
Supply CFMIESP 
Fmal-Filtel FV I Qty 
E},.haust CFMIESPITSP 
OutsIde CFM 
AmbIent Temperature 
Retul n Temperature 

Econonuzel 
Heatmg 

Total 

Heat~ng Sectzon 
PreHea t Type 

HeatmgType 
Heatmg CFM 
Total CapacIt) 
OATemp 
RA Temp 
Entermg All Temp 
Leavmg All Temp 
Entermg Watel 
Leavmg Vi'atel 
GPM I Head 
V!latel VelocIt) 
FA I RD I FPI I ET 

992/9921bs 
1600/1 75 In ILg 

18000 {pm /4 
1600 / 0 25 / 0 56 In u g 
480 
95 OF DB / 75 aF liFE 
75°F DB / 62 aF WB 

o 05 til u..g 
o 10m wg 

235m wg 

Std (l'\'o Preheat) 

Hot n ater Heat 
1600 
676MBH 
100 DB / 9 OaF WB 
750°F DB / 620°F 11 B 
600°F DB / 450°F IT-B 
98 -1 OF DB / 606°F 11 B 
1800 OF 
1707 OF 
1S/47ft 
325 fps 
3 27 {t 2 

/ 1 / 12 / 489 8 

ApphcatIOn EER @ Op CondItIOns 95 

Mimmum CIrcUIt Amp 
Ma~lmulll OvercUl rent 

Phase RPM 
3 
1 1075 
3 1760 
3 1760 

500 1000 
82 76 
65 61 

14 
20 

FLA 

11 
34 
21 

2000 
77 
60 

RLA 
62 

4000 
70 
54 

8000 
61 
47 

Date Prrnted 1211012009 1 11 56 PM 
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JOB INFORMATION 
Job Name 
Job Tag 
Rep Firm 
Date 

PIA DEICING 
RTU 1 

1211012009 

OPERATING CONDITIONS· 
AIr Flow 
StatIC Pressul e 
PlenumDP 
Inlet Grill DP 
TSP 
SIte AltItude 
TSP @ Sea Level 

1,600 CFM 
235 LIt lo/g 
000 ut lo/g 
000 In Htg 
235ln Wg 
o OOFt 
235m Wg 

\\THEEL SPECIFICA.TION 
Max RPM 
DIameter },. Qt~ 
~TIdth,}o 

TIP Speed 
InertIa 

MOTOR SELECTION 
Rated HP I Bypass 
Frame SIze 
NOmInal RPM 
VAC/PHlHZ 
EffiClenc~ 

Enclosure Type 
Max InertIal Load 

2,200 
150 In \. 1 
100 
7,198 FPl\1 
3 WR2 

21 No 
145T 
1760 
46013160 
P,emw,n 1 0865 
aDP 
27WR2 

FAN SOUND POWER (Inlet/Outlet) FAN PERFORMANCE 
RPM 1833 Octave Band (Re IOA-12 watts) 
BHP 
Efficiency 
InJOut VelocIty 
Plenum Out VeloCity 

108 
5480.,0 
8121630FPM 
27 FPAI 

1 2 3 4 
71 71 75 77 
71 71 77 84 

SOUND POWER A-WeIghted 

Supply Fan Model: 150 @ 1833; RPM and 100% Width 
Design Conditions: 1600 CFM @ 2.35" SP 

5 
69 
79 

77/84 dB 

2~--------------+~----~~r-----~----~--------~r--------;-2 

6 7 
70 68 
80 74 

-RPM 
-BHP 
-SYSTEM 
- Efficiency 

D.. 
(/) 

FFIC EN' 54 84 
""C 

o~-------------+----------------~--------------~~------~ 
2 3 

CFM x 1000 

8 
62 
65 

Date CreatedtModlfied 1219/2009 1039-03 AM USing Ver 4 141 (OSH# 7050384) Date Printed 121101200911156 PM 



<AACI 12X9 FC Fan 
2425 South l\l1.on '\~e Tulsa Ohlahoma 'i410~ 2i28 Ph (918) 5832266 Fa \ (91&) 5836094 

AAO"Eca~32 Ver 4 141 (S}\ iO..,038.j..AROGDiUL} 

JOB INFORMATION 
Job Name 
Job Tag 
Rep FIrm 
Date 

PlADEICING 
RTU 1 

1211012009 

OPER ... ~TING CONDITIONS 
AIr Flow 
StatIc Pressure 
Rehef Dampers DP 

TSP 
SIte AltItude 
TSP @ Sea Level 

1,600 CFM 
025m Wg 
031 m Wg 

056m. Wg 
o OOFt 
o 56m Wg 

WHEEL SPECIFICATION-
Ma>..RPM 
Diameter>.. Qty 
CFM 
TIP Speed 
InertIa 

MOTOR SELECTION. 
Rated HP / Bypass 
Frame SIze 
Nommal RPM 
VAC/PHIHZ 
EffIcIency 
Enclosure Type 
Max InertIal Load 

1,440 
110m '\.1 
1600 
.2, 134 FPM 
3WR..! 

1 1 No 
143T 
1760 
46013160 
PI ennlllH 10855 
aDP 
15 WRJ 

FAN SOUND PO\VER (Inlet/Outlet) FAN PERFORMANCE 
RPM 741 Octave Band (Re 10A-12 watts) 
BHP 039 1 2 3 4 5 
EffiCIency 80 71 64 65 59 
In/Out VelocIty 80 71 64 65 59 
Plenum Out VelocIty 

367% 
8121630FPM 
27 FPNI SOUND POWER A-Weighted 80/80 dB 

Exhaust Fan Model: RIM 12X9 @ 741 RPM and 1000/0 Width 
Design Conditions: 1600 CFM @ 0.56" SP 

o7--------------------~I~----------'----------~-------------;-1 
065~------------------~----~~------------~------------~ 

06~------------------~------~~r---------~------------~ 

055~~~~~~~~~~~~~~~~~~------~--~4~O~%~======~ 

05~-------------------~----------*-Pr-~~~~~------~~~ 

045~------------------~------~#_--._~~~~----~~----~ 

04~-------------------~------#-----.---~~~~~--------~ 

~035~-------------------~--~#_-----~~----~~~----------~ en 
03~------------------+_~~--------._~~--~T_~--------~ 

025~-------------------~~-------7~~~-------+~T-T-------~ 

02~---------------~--~~-----~----O-3-9~--~~~----, 
015~-------------~~--~------------~-------+------~~----1 

01;---------~~------~------------~------_+------~~~~ 

005~----~~----------+_------------~------~----------~~ 

o~------------------~--------------------~----~~------~o 
2 

CFM X 1000 

6 7 
54 49 
54 49 

-RPM 
-BHP 
-SYSTEM 
- EffiCiency 

8 
44 
44 

Date CreatedlModlfied 12/9/2009 103903 AM Usmg Ver 4 141 (OSH" 7050384) Date PTlnted 12110/20091 1156 PM 



U ·f , ubrniffal 
242 .) South "i:ub.on A.ve Tulsa Ol.lahoma 74107 2728 Ph (918) 583 2266 Fa'\. (9IIl) 583 6094 

A.A.OhEcat32 \ er 4 141 (S}" 70:>0384 '\ROGD 7ULl 

RM-A04-3-0-BAOI-EHN BEAC-COA-DBD 
Tag RTV-I 

OOO-GAOAOOH-OO OOOOOOOcB 

Job l\ame 
Job Numbel 

Base OptlOn 
R I Selle". 

M GenerdtIon 

004 Unit SIze 

3 Voltage 

0 I nlellOl Protection 

B Refue-e18nt St\ Ie 

A umt Confi~ur8tl01l 

0 COIl CoatJuR 

1 CoohnglHeat Pump Stag-mE( 

E Healmg Tn>e 

H HeatlOg DeSHmatlOn 

N Heatmg Stagmg 

I Feature OptIon 
B lA RAfOA Sectlon 

PHDE1C1NG 

I DescrIption 
Roof Top Ulllt 

Eighth GenelatlOn 

rOUl 

460V 130/60Hz 

Standald 

R 410A 

All Cooled Cond + Std r;, a1l Cml 

Standald 

1 Sta~e 

Hot \\ atel Standard COIl 

] Ro\\ CoIl 

Half SelOentme 12 FPI 

DescrIptlOn 
I Economlzel + Powel E"\haust 

UnJt SubmIttal FOl 
Umt SubmIttal Date 

E IB RAIEA Blowel Configu13tJOn 1 Blowel - Plenuum EfficlellC\ Moto! .... 1 VFD 

A Ie RAlEA Blo\\el 12 ".9 For" ard Cun ed 

C 1D RAIE -\. Blowel Motal 10 hp 1760 rpm 

C 2 OA Conti 01 Fulh 1\lodulatll1g ActuatOl SPllsIble LimIt 

0 3 Heat OPtlon<: Standard 

A 4 Mamtenance OptIOn& 115v Com emellc£' Outlet Field Wiled 

D 5A S.<\ Blowel ConfiO'lllatIOn 1 Blowel - Prenuum Efficlenc\ Motal + 1 VFD 

B 5B SA Blo"el 115 Bac]..\\ald Curved Plenum 

D I 5C SA Motal 20 hp ]760IPm 

0 SA PIe Flltel T\ p~ Standald ~one 

0 I 
6B Unit Fdtel T\pe 12 Thlowa\\av I 

0 I 6C FIlter OptlOI1S I Standard 

G 7 RefllgeratlOn Contlol 5MTDR Off + Fan C, chng 

A 8 Refl"lgelatiOIl OPtions I Hot Gas B\ pa'lS Lead Stage 

0 9 RefllgelatJOn Accessories Standald 

A 10 PoweL Optlons Powel Switch 100 amp~ 

0 11 Safet\ Options Standard 

0 I 12 Conbols Standard 

H 13 Special ContlOl., Field Installed DDC ContI 01., b\ Othel<' 

0 14A Pleheat COllfiglllatloll I Standald 1\.one 

0 14B PI eheat SIZIng I Standald '-lone 

0 15 Blanh Standard 

0 16 Intellol Cabmet OptIOns I Standald 

0 17 E"\tertOl Cabmei OptIOns Standald 

0 18 Customel Code Standrud 

0 19 Code OptIOns Standald ETL lJ S .<\ LIStlllg 

0 20 Clatmg Standald 

0 21 Watel Cooled Cond I Standald NOllE' 

0 22 Contlol Vendols Stalldald 

B 23 T,pe Standald I neludes AAON Gla\ Pamt 

Date Created/Modilled 12/9/2009 10 39 03 AM Us/"g Ver 4 141 (OSN# 70S03B4) 

December 09 2009 

Date Printed. 121101200911156 PM 



RM SERHES A=CAB~~ET 
W~T[H ECONCMi~~ZER A[N][~ POWER EXHAUST O[PT~O[N]S 

= 2=1 TON 

UNIT SIZE 
LOCATION 2 So. 567 

~fil\ 36 
VENT SIDE ~S (FRONT) 

LEFT SIDE 6 
R1GHTSICE 48 

TOP UNoesTRUCTED 

ClPT1ONAI. POWER EXHAUST 

SEE DErAlLB-,. 

I 
1 

, , RETURN AIR 135 I 
Ii j I I~---------

1 
1 1 34 

COL 
23-125 

1--- ------------- j 1 SEE DETAIL 8, 
'Ii .875-f..----- -,-

-: I 
1 -=1 

: SUPPI.. YAIR 20.5 ~l 
§ i Ii 

I sl 

1 1 : 17TE 

0 j 

~-------74~1---------~1 

\. 

42181li----t/--j1/ 1_ 
CONDENSER 

COIL 

NOTES. 

3e.375 

~~==~~I 
[ 

1------$ HO .. 1NIl.1WIE-J 

RMA-00018 !REV.A 09J23J09 SJS 

All. DIMENSIONS ARE OUTSIDE TO OUTSIDE UNLESS NOTED OTHERWISE 

All.OW 625" SCREW CLEARANCE AROUND UNDERSIDE OF BASE. 

Date Created/Modified 12/9/2009 10 39 03 AM Using Ver 4 141 (OSN# 7050384) 

= 
IOETAIL A 

DETAILS 

NUMBER OF CONDENSER FANS 
2-5 TON - 1 FAN 
6-7 TON - 2 FANS 

/ I ~----50 316-----+/ --I, 

INS -11tS BASE 71731j-i!'----------' 

CONDENSATe DRAIN J OP1TQIoW. POWER EJOWJST ~ 

Date Printed 12110/2009 f 11 57 PM 



~D~ 
wwwaaoncom 

-----'il'>~ A Cab met (2-7 Tons) Hot Water HeatIng Coll Plpmg 

NOTE f0Z?2 

10D ~I \/ 

(--------/1 

---I RETURN AIR I 
~ 

Ic_ I 
------, 

=--=-7~ 

,,/ I; 
SUPPLY AIR :1 

II /" II 
'IL ___ ~11 

NOTE COlliS SLOPED TO THE HEADER SIDE 

COil piping can be brought up through service entry 
Shaded area represents possible routing for piping 

o 

7/8 0 D BRAZE CONI\) 
TYP 2 PLt.S 

CONTROL~ AND 
COMPPESSORS SECTION 

ALL DIMENSIONS SHOWN ARE IN INCHES 
DIMENSIONS ARE FOR REFERENCE ONLY 

I~ 
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r 

A 

DETAIL A 
SCALE I 12 

'UM~'~~~ (~~E~~fiRS) 

DETAIL B 
SCALE 1 8 

ISOLATOR WELDING 
SlANDARD OFFERlNG 

_ 3 

L 
6~ 

.. WELDED CONSTRUL"TJON 

.. PERJ.l\fEIER WOO» NAILER 

.. GASKETPACKAGI: 

.. FAClOKY INSTALLED HOJ ODOWNS 

.. OSllPD PRE APPROYJI 02 DI::r 
SFISrtUC RFSTRAINTS (OPAII0070) 

.----~7Jr!:!!!!!!!!~I..____ ~m~?r ~~~FWS 
(1 \'1' ENDS ANlI SIIJr) 

ISOCURB 
DE1AIL 

LLrrRlMt.ll'lt 
,~OODNAnIlR 

GAHIFrENElt 
I JI2 ,,7 "CURBJlEIGHT 

GA (..IJRP FIlt\nfE 

~ MicroMetl Corporation 
STRUCTURALLY CALCULAfED VIBRATION ISOLATION 

0403 MONA STU 21" TALLI CURB FOR AAON A STANDARD AND J'OWER EXHAUST 
CABINET, RM 02 07 

Sparh, NV (800) 8844661 STEELATT4CHMENT ~!OO~ft~~i1!fs1'lI~c~t tHICKNESS) 

Ind/anrrpol", IN (800) 662-4811 SEE STEEL A IT ACHMENT DETAIL SHEETS (38) IJh 3 SIMPSON SOS WfW ASUER 
CENTER ON CURD 'LANGE EVENLY 

Longl'{1!JII TX (903) 248 4800 r~~~i ~1~O~~D"i'NG SIDE 

nUl INFlJRI'IAnQIC ('"OII1AII<1ID I" ml8 DMWI/IC 18 TIlE sou;; rROFEltrf 01 NlCROlll£tL mRPORATIOlt ""'"Y IlIII'1IQJlVCTIOI\ IN rAnT OR ImIlLlI wrmOIlJ 1tIB WlIInT'N 1'ED11SSl0ll OF MlCRI»fP:IL CORrOIlAIJON. IS mOlllllIJED. 

1'NGOO7 

2007 CBC 
2006 me 

o 

c 

/ 
~ pJ~' 

~ ~ · c , --



~ I 7 J I> I 5 I 4 3 I 2 I I 

ISOCURB BA'iE S UBMITT AL 0403"AAONA SERIES 
114 ,3 WfWASHER CFNTER ON LUHB FLANoe 

/ ~~m,';'ilis','l:~~~~ImTYO' FVENLY 0403-ABRN SERIES 0403-ACRN SERIES , 

o J ~ '>lfrAfH[NGWllrRrOCnms ..... O_4_0_3_-A_A_O_N_D_S_E_~_R_I_E_S_.L.. ________ -; 

""\. J~ / I,)OCUR\BBA,)1 V4 Jt3W/WASHERCENLCRONCURIJfLANOE 
\. Jr.'t:i./iIiiIl::-,----, METAL DECK Sl:lCSELOWFORQUANIlTYOFFVENLY 

"PACED SDS S<.REWo; - .J- 'iHEI\THlNG WHrRl OC(,UHS ~ 

)1 ~~ 

RlP DLOCKING A') NFCESSARY fULL LENGTH - It OF SCREWS REQIDRED 
or ANGI E:: TO FILL HIG" OR LOW FLUTE ~mGH OR lOW fun I CURB LONG SIDE SHORT SIDE 

MBfALDCCK 0403 AAONA 81 10 9 
c It OF SCREWS REQUIRED 0403 AAONA ERV 12 8 < 

CURB LONG SIDE SHORT SlOE = ~ SllS'5~~g¥r~~:&I\M 0401 ABRN Sf 2l 20 
~AAONA 'if 10 9 0403-ABRN eR 21 16 
~O!'lA.I:RV 12 8 8 BLOCKING EACI1 HIGlI OR I OW FLUTE 0403-ACRN S r 26 23 

040~ ABRN-ST 2J 20 lUI' til nCl<lNr A'l NfCI '>"ARY 0403 ACRN I:R 33 2Q_ 
040l ABRN-I:R 23 16 0403 AAOND 51 I 14 I ~I 

- 0401-ACRN ST 26 23 0403-AAOND BRV 55 ~ i-
0401 ACRN ER 33 20 

-0403 AAOND ST 34 28 WOOD __ 
0403-AAOND BRV 55 40 _ ~'t.~.o~;-->... 

t..(,/4lIN f;:"'" 0\ 
It OF BOLlS REQUIRED i/ ?~~l t a ''>OlUHB n,\SE A3U7l/2 II '3 BOLTS wrwAsHrR CURB LONG SIDE SHORT SIDe It i, 

'~N1ERo~rUIUHLANGP SEETOTIlB 0403 AAONA ST '1 3 I' 
RIGHTfORQUANTITYOPPVFNLY 0403 AAONAERV 4 3 I !/ 
,)PACED BOLTS (1..P. .- Ploy 0' I 

0403 ABRN ST 10 7 (," ~!?~f ~i/ 
0403 ABRN ER 10 4 I'o.=i :- .o<'Y L / 

"illSx31\6 STEEL 0403 ACRN Sf 7 3 D J:_!./-r;';Z'fflJ? 
BY OTHERS --- 0403 ACRN ER S 3 --;-" 1 

- 0401 AAOND ST 12 10 §RAHO'lOA1E. ~ 10 ( L 
0403 AAOND ERV 16 12 

~ MicroMetl Corporation I Sl'EELDECKANCHORAGE I SfRUCI~~::'i-1fi1!A~[:lI~~t~~~~IJAlION 
TLUTBS rI:Rl'ENDlCULAlll Q FRAMING 

DAlE 0912Q08 
~ Sptrrh NI' (1100)884 4662 DRAIVNBY JD 

WEIGHT xu 
Ind(IUlnpofi5 IN (800) 662-4812 MEII1S'If'I'lMIC 

lU.QUIR£M.M1S FOR 
l.ongHew IX (903) 248 "'00 FOLLQIHI!« WI)ES 

2007 CBC 
TIlII Il'l'01t3IATION OO'ITAINF.D IN TIns DllAlVll'O IS Tim SOLI! rllOPI!RTY OP &llCIlOMK11. conroRAnn"l MfY REfROII{)I.."I10N INfAllT OR 1\ IIOLl! WflllOur nm WIUUEIi r.EllMlSSlOrl OP mCl!OMIi'n. COIU'OllAOOI'I. m pnC)IUllnw 2006 JBC 

PNf":W'l7 8 I 7 I A • r ... I 



B J G ARCHITECTURE -r ENGINEERING 

i 
i 
I 

RenoNVI 
Las Vegas I'.V I 
PleasSJitcn CA 

,Structural Calculations 
BJG# 20080043 

PrOject 

0403-AAONA-ST21 

Prepared for 

MicroMetl Corporation, 
905 Southern Way 
Sparks. NV 89431 

Date 

April 2008 

6995 Slerra Center Park\I\.lay SUite 200, Reno NV 89511 775827 1010 bJglnc CO'l, 

... \ 



Project MlCroMet! 
Job # 20080022 

Designer TRH 

""Overall height frorTl support substrate to 'top of curb 

**Helght of support curb from top of Isolators to bottom of unit 

.... Longltudlnal distance from center-to-center of transverrse curb 

HTransverse distance from center-to-center of longitudinal curb 

**Helght of Isolator 

**Dlst off long mernber end to Isolator 

** Dlst off short member end to holddown 

**Max Unit weight 

**Overall unit height above curb 

** Height above c urb to center of mass 

**Overal! unit length (longitudinal direction) 

**Overall Unit length (transverse direction) 

SeismIC Loading - 2006 Inernatlonal Budding Code (2006 ISo 

(2 IS worst case In NV, OR, WA, ~Z.) 
(1 0 at worst case SIte D, Ss ~ 1 23) 

Sms = Ss Fa = 2 

25ms 
SdsfBC = -3- = 1 33 

(1 5 at worst case Occupancy) 

1 6 SdslBC Ip 
FplBC = Wp = 2857 1 Ibf (ASD values will be used throughout uno) 

1 4 

Seismic Loadmg • 2007 California Budding Code (2007 eBc) 

(2 IS worst case in OA) 

(1 0 at wors~ case Site 0, Ss ~ 1 25) 

Sms = 5s Fa = 2 

2Sms 
SdsCBC = -3- = 1 33 

(1 5 at worst case Oc cupancy) 

1 6 Sd eBe r 
FpCBe = s p Wp = 28571 Ibf (ASD values will be used throughout uno ) 

1 4 

4/212008956 AM MlcroMeti Can ler Curbs 1of9 



ControUmg SeismiC Loads 

Wind Loading Check 

Max Projected Area (Anax) = hunrt * Max(LunJt or W unit) 

Project MlcroMeti 
Job # 20080022 

Designer TRH 

Equivalent wind pressure required to equal seismiC loading (PEQ)=FPmax/Amax 

OK by Inspection P EQ > 60psf 

Structural Design 

Connectors from Unit to Support 

use Self-dnlllng, Self TapPing Steel Screws, allowable load per Table IV-7 A of 
the cold formed steel manual #10 screw allowable load In 16 gage minimum 
mattenal 

NomInal Shear Strength 

Transverse or Longitudinal Loadmg.. 

2 FPmax 
V= =190S[bf 

1M) 3 

Transverse Load'ng 
Holddowns 

Number of hOlddowns per long side 

RHD1 ::: (FPma>- hem) _ Wp = 209 Ibf **Upllft 
NHD Wcurb 3 

Screws = max

l
ll2 .-;:(_RH_D_1_2_"T"_V_H_D_1...:,...2) (~)] = 2 min per HD 

Pm 

412120089 56 AM MlcroMeti Carner Curbs 20f9 



Isolators 

PrOject MlcroMetl 
Job # 20080022 

Designer TRH 

Rmax = [FPmax (han + hsupport)] .,.. 2 Wp = 24022 Ibf per side - Downwal d 
VVcurb 3 

Fo (h - h rt) vv 
R . max CIT' suppo _ 2 = 1152 Ibr 

IsoMIn = W curb 3 

v = 1905 Ibf per side 

Longltudmal Loading 
Holddowns 

RHD2 = (Fpmax ,hem) _ Wp = 901 Ibf 
Lcurb - - dHD 6 

**Uplrft Into end holddowns 

VHD = Y... = 952lbf 
2 

Resultant = J RHD2 
2 

+ VHD2;::; 1311 Ibf 

( Resultant] ScrewsHD ;:::: celll = 3 
\. Pns 

per holddown 

Isolators 

R
max1 

= [FPmax (hem + hsupport)] or 2Wp = 2225 Ibf 
Lcurb - 2 dl 3 

FPmax (hem + hsuppott) Wp 
R - =9751bf 

lsoMm1 Lcurb - 2 d
l 

3 

v = 19051bf 

4/2/20089 56 AM MlcroMeti Carner Curbs 30f9 



B J G i.",ITij<1' "" < "'I' -FF""", 

I 

Isolator Load Summary 

Project MlcroMetl 
Job:# 20080022 

Designer TRH 

Use Type OPA0070 Isolator restraints each long side for shear and vertic 

Use 11111 ,ype OPA0070 Isolator restraints each long side for sllear and vertic 

Max V = 1905 !bf per side 

V 
'vlso = ( ) = 952 [bf per (solator 

NlsoLong + NlsoShort 

Max Rlso = max(Rmax1 ,Rmax) = 1402 Ibper side 

Rlso 
R - = 1201 Ibfper Isolator lsoDown - N 

150~ong 

Max $.v= ma>-(R!SOMln1 ,RlsoMrn) = 1152 Ibf 

R 
R[soUplift = -N--- = 576 Ibf 

IsoLong 

PRE-APPROVED MAXIMUM ALLOWABLE LOADS 

per each Isolator 

per each Isolator 

m~-------------------------------------------------

4/2120089 56 AM 

Shear_Status = "OK" 

Vertical_Status = "OK" 

MlcroMeti Carner Curbs 40f9 



Tube Steel Support Assembly 

PrOject MlcroMetl 
Job # 20080022 

Designer TRH 

Use iOGA cold-formed overlapPing channels, 6" tall, 1 125" wide, Use propertle~ 
for hollow rectangle 
COndiTIonS and formulas per AIS] Cold-Formed Steel Speclficatlor (2007) 
Analyze as a beam 

Bending (Per C3 1) 

2 
A,,=2td=1614m 

b1 = b - 2 t = 0 856 In 

d1 = d - 2 t = 5 731 In 

beff = b - 3 t = 0 721 In 

hefi = d - 3 t = 5 596 In 

3 
d b3 d1 b1 4 

! = ----- =04124 In 
Y 12 12 

Allowed Latelal Undraced Length LA 

036 Cb'1r 
La = .JfGTI; = 291 1 In 

Fy\ 

Status_Lu = I "Lu<La OKAyn If Lu S; La 

IICheck Lu" otherwise 

Nominal Moment Mn 

Max Moment Mu 

,.k.= Lcurb - 2 dl = 6075 In 

= "Lu<La OKAY' 

max( Rma:x' Rmax1 ) L 
Mu = = 18 kl P rn 

8 
~~-------------------------------~---------------------------------

Status L = 'tu < La OKAY" - u 

Bendm&....Statu5 :: "Bending OK" 

412120089 56 AM MlcroMetl Carner Curbs 50f9 



d - = 44 61 
t 

Fv = 19 B ksl 

Nominal Snear Strength 

Vn = Ax Fv = 31 96 kip 

Vn 
- = 19 97 kip 
f!y 

Project lvhcroMerl 
Job # 10080022 

Designer TRH 

Max Shear Force 

ma.>..( Rmax , Rmax1 ) 
V = = 1 2 kip 

U 2 

~~------------------------------------------------------------------

Shear_Status = "SHEAR OK" 

412120089 56 AM MlcroMeti Carner Curbs 6of9 



Anchorage to Supoortmg Structure 

Project MlcroMetl 
Job:l/ 20080022 

Designer TRH 

Shear to each long side VL = V = 1905 Ibf 

Shear to each short sIde V 5 = V = 1905 Ibt 

Traflsverse Loadmg 

Foma>. (hcm -r hframe) Wp 
Ptu = '. -- = 2425 Ibf 

VVcurb 3 
**Uphft per sIde 

Longitudinal Loading 

FPmax (bem + hrrame) Wp 
Plu = . - - = 2103 [bf 

Lcurb - 2 d{ 3 
**Upllft per e'ld 

Anchorage to Concrete Pad 

4 In thick concrete pad - ITlln embedment of 3 In J min soaclnQ of 8 In , 
and min edge dIstance 01 6 In 

w/ 1/2" Simpson Tlten, HO, allowable shear 

HIli 1/2" SImpson Tlten, HD, allowable tension 

per long sIde at a minimum 

(+) ( P )G) 
El liptical Interaction Equation ( V 1 + tu = 0765 

TltenHDL Va) TltenHDL T a 

per shari side at a minimum 

( 

V 1(~) ( Plu )(~) 
Elliptical InteractIon Equation )1 + = 0 6-'8 

TltenHDs Va TltenHDs T a 

412120089 56 AM 

Elliptical Interaction Eouatlon must be less than 1 and have a min 
of 3 concrete anchors per side 

MlcroMetl Carner Curbs 8of9 



B J G A ::;C"-In=mlJ':;F , Ftl..) -.E'FFIN..s 

Frame Asserlbly Stlfreners 

Use 16 gage stiffener material 

Project MJcroMetl 
Job # 20080022 

DesIgner TRH 

Conditions and formulas per AISI Cold-Formed Steel SpecifIcatIon (2007) 

Astlrf = lsnfftst,ft + 2 (Wstrff - tstlff) ~ff = 0 591 m
2 

Lsuff Wst1ff
3 

- (t-stlff - 2 tsbff) (Wstrff - tstrff/ 
--------:.----;....;......----....:..- = 0 66·m 

Pn = AstlffFn = 18 65 kIp 

Pn 
- = 10 36 kip 
nc 

(Eq C4 1 1-1) 

(Eq C4 1-4) 

(Eq C41-2) 

(Eq C41-3) 

(Eq C4 1-1) 

Rmax 
Pu = -- = 1 2 kip 

2 

~r-------------------------
Stiffener_Status = IISTIFFENER OK" 

4J2J2D089 56 AM MlcroMetl Carner Curbs 7of9 



Anchorage to Wood sub-Structure 

With Simpson 1/4 x 3" SDS scn~ws 

Project MlcroMetl 
Job If 20080022 

Designer TRH 

Allowable Shear 

Allowableienslon 

per screw from simpson catalog 

assume 211 penetration per NOS Table 11 28 
#14 wood screw 

Number_ScrewsL = cetl(~) = 5 
Twood 

screws required for uplift long side 

( Plu J Number_ScrewsS = celi
t
-- = 4 

\. Twood 
screws required for uplift short sIde 

Number_Screws = cell(--V-J '= 5 
Vwood 

screws reqUired for shear both sides 

[ { 
~u~ ] Spaci ng~ongSlde = floo (_. ) In = 8 In 

lotal_ScrewsLongSlde In - 1 In 

Total_ScrewsShortStde = Number_ <,crewss .L. Number_Screws = 9 

[ { 
Wcurb ] 

SpacmgShortSlde = flao -( ) In = 6 In 
Total_ScrewSShortSlde In - 1 In 

Anchorage to Steel sub-Structure 

The steel sub-structure will have wood blockIng In place betvveen flutes of 
metal deck. therefore the required number of SDS screws will be the same 
as for the wood sub-structure 

4/2/20089 56 AM MlcroMetl Carner Curbs 90f9 
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Project MlcroMeti 
Job:# 20080022 

Designer TRH 
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Page 1 of6 

Anchor Calculations 

Anchor Designer for AC( 318 (Version 36.(1) 

Job Name' General Anchors 

1) Input 

Calculation Method: ACl318 Appendix D F"or Cracked 
Concrete 
Calculation Type AnalysIs 
Anchor, 1/211 Titen HD 
BUilt-up Grout Pads No 

Anchor L:ayout DlmenslOns (in). 
Cx1 6 
Cx2 4 
Cy1 32 
Cy2.6 
Bx1 .1.5 
Bx2 15 
By1 1 5 
By2 15 

Concrete Normal weight 

Cracked Concrete . Yes 

Condition: B 

Thickness, h 6 In 

Supplementary edge retnforcement . No 

Load factor source. ACI 318 Section 9 2. 
Nua ' Olb 

Vuay Olb 

Muy Olb*ft 

Datefflme 6/2212009 10 44 20 
AM 

Number of Anchors 1 
Embedment Depth I 3 75 In 

f c 3000 a pSI 

'¥c,V 1.00 

~F p . 1657.5 PSI 

Vuax 1600 Ib 

Mux Olb*ft 

Moderate/high seismic rIsk or mtermedlate/htgh design category. Yes 

about blank 6/2212009 



-~--r-----~----------~ 

SINGLE ANCHOR 
!Nua IS- POSmVE FOR TeNSION 

AND NeGiAiIVe: FOI1 COMPRESSION 

From C-SAS-2009. 
Anchor Model = THDSO do = 0.5 In 

Category = 1 hef = 2 78 In 

hmm = 5 833 In 

cm1n = 1 75 In 

Ductile = No 

Cae = 41875 In 

2) Tension Force on Each Individual Anchor 

Anchor jt1. Nua1 = 0 00 Ib 

e'Nx= 0.00 In 

e'Ny = 0.00 In 

3) Shear Force on Each Indlv1duaJ Anchor' 
Resultant shear forces in each anchor 
Anchor #1' V uai = 1600 00 Ib ry ua1x = 1600 00 Ib f V ua1y = 0 00 Ib ) 

e'vx= 0 00 In 

e1

vy = 0,00 m 

4} Steel Strength of Anchor in Tension [Sec. 0.5.11 

Nea = nAsefuta [Eq D~3] 

Number of anchors acting in tension, n = 0 
Nsa = 20130 Ib (for a smgle anchor) [C .. SAS-2009] 

~ = 065 [044} 
~Nsa = 13084 50 Ib (for a smgle anchor) 

about.blank 
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6) Concrete Breakout Strength of Anchor in Tension [Sec. D~5.2.1 

Ncb = ANiANco '¥ edrN'P c,N'P cp,NNb [Eq D4] 
Number of Influencang edges = 1 
het= 278 In 

ANco = 69 56 tn
2 fEq. D-61 

ANc = 68 14 ,"2 

Smallest edge distance, ca,mln = 4 00 In 

'Fed,N = 0 9878 [Eq 0-10 or D-11] 

Note Cracking shalf be controlled pell' D 5 2 6 

'¥ c,N = 1.0000 [Sec D 5 2 6] 

o/cp,N = 1 0000 [Eq 0-12 or D-13] 

Nb = kc " f' c hef
1 5 = 4315 95 Ib [Eq 0-7J 

k = 17 c 
Ncb = 4176.271b [Eq D-4} 

~ = 065 [D 44] 

~Ncb = 2714 58 Ib (for a single anchor) 

6) Pullout Strength of Anchor In Tension [Sec. 0.5.3] 
Pullout does not occur, and IS therefore not apphcabie 

7) Side Face Blowout of Anchor in Tension [Sec 0.5 4] 

Page 3 of6 

Concrete sJde-face blowout strength is only c(~lculated for headed anchors close to an edge, 
ca1 < 0 4hef Not applicable In this case 

8) Steel strength of Anchor In Shear [Sec 1).6.1] 
Veq = 4790 00 fb (for a smgle anchor) [C-SAS-2009] 

+ = 060 [0441 
~ Veq = 2874 00 lb (for a single anchor) 

9} Concrete Breakout Strength of Anchor In Shear [Sec D.6.2] 

I n x-direction 

Vcbx = Avc.JAvcox'¥ ed,V'f!c.vVbX [Eq 0-21] 

A = 7200102 
• 'Vex 

Avcox = 72 00 In2 [Eq D-23] 

qt ed,V = 1 0000 [Eq D .. 27 or 0-28] 

\f'c v = 1.0000 rSec. 0.62 7} 
I 

about blank 6/22/2009 



Vbx = 7(Ie'dO)O 2" dO" f C(Ca1)1 5 [Eq D-24] 

Vbx = 3056 67 Ib 

V cbx = 3056.67 Ib [Eq D-221 

~ = 070 [D.4 4] 

~VCbx = 2139 671b (for a single anchor) 

In y-dlrectlon 

Vcby = Avc/Avcoy'¥ed.v"¥ctVVOY [Eq D-21] 

Avcy -= 60 00 m2 

A,coy = 72 00 m2 [Eq D-23} 

P edN = 0.9000 rEq D-27 or [)"28] 

'¥c.v = 1 0000 [Sec D 6 2 7] 

Vby = 7(1e/do)O 2~ do" f c(C91 )1 5 [Eq D~24] 

Vby = 3056 671b 

Vcby = 2292.50 Ib [Eq D-21] 

$ = 0 70 [044] 

~ V cby = 1604 75 Ib (for a smgle anchor) 

Check parallel to edge condition 

limit + V cby by parallel to edge strength 

Vcbx = Avc.jAycox'PedN'Pc,VVbX [Eq D-21} 

Avcx = 72 00 102 

Avoox = 72.00 m2 [Eq D-23] 

':PedlV = 1 0000 [Sec D 62 1 (c)] 

'P e,V = 1 0000 [Sec D.S 27J 

Vbx = 7{1a'd,)O 2", do"" r c{ca1)1 5 [Eq D-24j 

Vbx = 3056 671b 

V cbx = 3056 67 Ib [Eq D-221 

V cby = 2 "" V cbx (Sec D 6 2 1 (0)] 

Vcby = 611334 fb 

~ = 070 [D 4 4] 

.Vcby = 4279 34lb (for a single anchor) 

LImit ~V cbx by parallel to edge strength . 

about:blank 
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Vcby = Avc/Avcoy'¥ ed,V'fIc,VVby [Eq D-21] 

A = 60 00 tn2 
, 'vcy 

Avcoy = 72 00 rn2 [Eq 0-23] 

qs edN = 1 0000 [Sec D 6 2 1 (c)] 

t:p eN = 1 0000 [Sec D 6 2 7] 

Vby = 7(1a'do)o 2", do ~ f c{ca1)1 5 [Eq D-24] 

VbY= 3056.67 Jb 

V cby = 2547 23 Ib [Eq D-21J 

Vcbx = 2 'It Vcby [Sec D.S 21(0)] 

V cbx = 5094 45 Ib 

~"= 070 [D 4 4} 
~VCbx = 3566 12 Ib (for a single anchor) 

Govermng strengths are 

~Vebx = 2139 67tb 

$Vcby = 1604.751b 

10) Concrete pryout strength of Anchor in Shear [Sec 0.6 3] 

V cp = kcpNcb [Eq. D-29] 

kcp = 2 [Sec D 6.3 1] 

Ncb = 4176.27 Ib (from Section (5) of calculations) 

Vep = 8352 54 fb 

+ = 070 [D 44] 
+ V cp = 5846 78 Ib (for a smgle anchor) 

11) Check Demand/Capacity Ratios [Sec. 07] 

Page 5 of6 

An additional 0.75 factor will be applted automatically to all design strengths related to 
concrete failure modes per Sec D 3 3 3 of ACI318 Appendlx D 
Tension 
M Steel 0 0000 
.. Breakout. 0 0000 
- Pullout· 0 0000 
.. Sideface Blowout N/A 

Shear 
- Steel • 0 5567 
- Breakout. 0.9970 
- pryout 0 3649 

about' blank 6/22/2009 



T.Max(O) <= 02 and V Max(1) <= 1 0 [Sec D 72] 

interaction check PASS 
Use 1/2" diameter Tlten HD anchor(s) with 3 -'5 10. embedment 

Page 6 of6 

~BRfTTLE FAILfJRE GOVERNS. Governmg anchor failure mode IS brittle failure Per 2006 IBC 
Section 1908 116, anchors shall be governed by a ductile steel element in struotures 
assigned to SeIsmic Design Category C, 0 1 E, or F Alternatively the mInimum design strength 
of the anchor{s) shall be at least 25 tImes th€' factored forces or the anchor attachment to the 
structure shan undergo ductile Yielding at a load leve! less than the design strength of the 
anohor(s) Designer must exercise own Judgement to determine If thIS deSign lS sUitable 

- . 
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Guide Specifications -'RN Model Size 15 

TAG CF-1 

A Description 

Packaged rooftop unit shall Include compressors, evaporator cOils, filters, supply fans, 
dampers, air-cooled condenser cOils, condenser fans, water-cooled condensers, 
exhaust fans 

2 Unit shall be factory assembled and tested including leak testing of the COils, pressure 
testing of the refrigeration Clre Ult, and run testing of the completed Unit Run test report 
shall be supplied With the umt In the controls compartment's literature pocket 

3 Unit shall have decals and tags to Indicate lifting and rigging, service areas and caution 
areas for safety and to assIst service personnel 

4 Unit components shall be labeled, Including pipe stub outs, refrigeration system 
components and electrical and controls components 

5 Estimated sound power levels (dB) shall be shown on the Unit ratings sheet 

6 Installation, Operation and Maintenance manual shall be supplied Within the unit 

7 Laminated color-coded wIring diagram shall match factory Installed wIring and shall be 
affixed to the interior of the control compartment's access door 

8 Unit nameplate shall be proVided In two locations on the Unit, affixed to the exterior of 
the unit and affixed to the IntE'rtOr of the control compartment's access door 

B Construction 

All cabinet walls, access doors, and roof shall be fabricated of double wall, Impact 
reSistant, rigid polyurethane foam panels 

2 Unit Insulation shall have a minimum thermal resistance R-value of 13 Foam Insulation 
shall have a minimum denSity of 2 pounds/cubiC foot and shall be tested In accordance 
With ASTM 0-1929 for a minimum flash Igmtlon temperature of 610°F 

3 Unit construction shall be double wall With G90 galvanized steel on both Sides and a 
thermal break With no metal path from inSide to outSide the cabinet Double wall 
construction With a thermal bl eak prevents mOisture accumulation on the Insulation 
proVides a cleanable InteriOr, prevents heat transfer through the panel, and prevents 
exterior condensation on the panel 

4 Unit shall be deSigned to reduce air leakage and infiltration through the cabinet 
Cabinet leakage shall not exe eed 1 % of total airflow when tested at 3 times the 
minimum external static pressure prOVided In AHRI Standard 340/360 Panel deflection 
shall not exceed U240 ratio at 125% of deSign static pressure, at a maximum 8 Inches 
of POSitive or negative static pressure, to reduce air leakage Deflection shall be 
measured at the midpOint of the panel height and Width Continuous sealing shall be 
Included between panels and between access doors and opemngs to reduce air 
leakage Refrigerant Piping and electncal condUIt through cabInet panels shall Include 
sealing to reduce aIr leakage 

5 Roof of the aIr tunnel shall be sloped to prOVide complete drainage Cabinet shall have 
rain break overhangs above access doors 

6 Access to filters, dampers, COOling COils, reheat COil, heaters, supply fans, exhaust fans, 
return fans, energy recovery wheels, com pressors, water-cooled condensers, and 
electrical and controls components shall be through hinged access doors WIth quarter 

1 



turn, zinc cast, lockable handles Full length stainless steel plano hinges shall be 
Included on the doors 

7 Extenor paint finish shall be capable of Withstanding at least 2,500 hours, With no 
vIsible corrosive effects, when tested In a salt spray and fog atmosphere In accordance 
With ASTM B 117-95 test procedure 

8 Units With cooling COils shall Include double sloped 304 stainless steel drain pans 

9 Unit shall be prOVided With base discharge and return air openings All openings 
-through the base pan of the Unit shall have upturned flanges of at least 1/2 Inch In 
height around the opening 

10 Unit shall Include lifting lugs on the top of the Unit 

C Electrical 

Unit shall be prOVided With standard power block for connecting power to the Unit 

Options 

a Umt shalt be provided With factory Installed and factory wired, non-fused disconnect 
SWitch 

b Unit shall be prOVided With factory Installed and flelo Wired 115V, 20 amp GFI outlet 
In the unit control panel 

o Supply Fan 

Unit shall Include direct drive, unhoused backward curved, plenum supply fans 

2 Blowers and motors shall be dynamically balanced and mounted on rubber Isolators 

3 Motors shall be premium effiCiency ODP With ball beanngs rated for 200,000 hours 
service With externallubncatlon POints 

Options 

a Vanable frequency dnves shall be factory wired and mounted In the Unit Fan 
motors shall be premium effiCiency 

E Exhaust Fans 

Exhaust dampers shall be sized for 100% relief 

2 Fans and motors shall be dynamically balanced 

3 Motors shall be premium effiCiency ODP With ball beanngs rated for 200,000 hours 
service With externallubncatlon pOInts 

4 Access to exhaust fans shall be through double wall, hinged access doors With quarter 
turn handles 

Options 

a Unit shall Include belt driven forward curved exhaust fans 

b Vanable frequency drives shall be factory Wired and mounted In the urut Fan 
motors shall be premium effiCiency 

G Cooling Calls 

Evaporator Calls 
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a COils shall be designed for use with R-410A refrigerant and constructed of copper 
tubes with aluminum (copper) fins mechanically bonded to the tubes and 
galvanized (304 stainless) steel end casings Fin design shall be sine wave rippled 

b COils shall have Interlaced circuitry and shall be standard (6 row high) capacity 

c Calls shall be helium leak tested 

d Calls shall be furnished With a factory Installed thermostatic expansion valves 

H Refrigeration System 

U nit shall be factory charged With R-41 OA refngerant 

2 Compressors shall be scroll type With thermal overload protection, Independently 
circUited, and carry a 5 year non-prorated warranty 

3 Compressors shall be mounte'd In an Isolated service compartment which can be 
accessed Without affecting unit operation Lockable hinged compressor access doors 
shall be fabricated of double \/IIall, rigid polyurethane foam Insulated panels to prevent 
the transmISSion of nOise out~,lde the cabinet 

4 Compressors shall be Isolated from the base pan With the compressor manufacturer's 
recommended rubber Vibration Isolators, to reduce any transmiSSion Of nOise from the 
compressors Into the bUilding area 

5 Each refrigeration CirCUit shall be eqUipped With thermostattc expansion valve type 
refrtgerant flow control 

6 Each refrigeration CirCUit shall be eqUipped With automatic reset low pressure and 
manual reset high pressure mfrlgerant safety controis, Schrader type service fittings on 
both the high pressure and low pressure SIdes, and factory Installed Iiouid line filter 
driers 

7 Unit shall Include 2 stages of capacity control 

Options 

a Each capacity stage shall be eqUipped With a 5 minute off, delay timer to prevent 
compressor short cycling 

b Each capacity stage shall be eqUipped With an adjustable, 20 second delay timer to 
prevent multiple capacity stages from starting all at once 

c Lead refrigeration CirCUit c,hall be prOVided With factory Installed hot gas bypass to 
protect against evaporator frosting and to prevent excessive compressor cycling 

d First capacity stage shall be proVided With on/off condenser fan cycling and 
adjustable compressor lockout to allow cooling operation down to 35°F 

Condensers 

Air-Cooled Condenser 

a Condenser fans shall be vertical discharge, aXial flow, direct drive fans 

b COils shall be deSigned for use With R-410A refrigerant and constructed of copper 
tubes With aluminum finS mechanically bonded to the tubes and aluminum end 
casings Fin deSign shall be sine wave rippled 

c COils shall be deSigned for a mInimum of 10°F of refrigerant sub-cooling 

d COils shall be helium leak tested 

3 



M Filters 

Unit shaH rnclude 2 Inch thick, fiberglass throwaway filters with an ASHRAE efficiency 
of 25% and MERV ratrng of 4 upstream of the cooling cOil 

N Outside Air/Economizer 

Options 

Unit shall rnclude 0-100% economizer consisting of a motor operated outside air 
damper and return air damper assembly constructed of extruded aluminum, hollow 
core, arrfoll blades with rubber edge seals and aluminum end seals Damper blades 
shall be gear drrven and deslqned to have no more than 15 CFM of leakage per sq ft 
of damper area when subjected to 2 rnches W 9 air pressure differential across the 
damper Damper assembly shall be controlled by spring return sensible temperature 
acttvated fully modulating with dual minimum position actuator Unit shall Include 
outside air opening bird screen, outside air hood with rain lip and barometric relief 
dampers 

G Controls 

2 Field Installed DDC Controls by Others 

a Controls shall be field proVided and field Installed by others 

4 



24:!o South luJ..on A\e Tulsa OJ-lahoma ,410; 2i28 Ph (918) 5832266 Fa\. (£lIb) a83 6094 
AAONEcat32 \ er "' l4l (<;1\ 70a0384 -\ROGD7LL) 

R N - 0 1 5 - 3 - 0 - B A 0 2 - 0 0 0 . '"B E AD - C 0 A - D R P - 0 0 0 - R A 0 A 0 0 H - 0 0 - 0 0 0 0 0 0 0 0 B 
Tag CF-l 

Job InformatIon 

Job Name 
Job Numbel 
SIte .\ltltude 
Refngelant 

Statlc Pressure 
E"{ternal 
Evaporator 
Filtel Eo Clean 
Dn t Allo\\ ance 

Coolmg SectIOn 

Total CapacIty 
Sensible Capaclt) 
Latent Capaclt} 
Ml'\.ed Au Temp 
:Cntel mg All Temp 
Lv ~r Temp (COlI) 
L, Au Temp (Umt) 
Supph All Fan 
SA. Fan RPM 1\\ Idth 
E"haust A.11 Fan 
EAFan RPM 

PIA DEICI\7G 

o {t 
R4J01 

075111 
027m 
011111 
o 13m 

wg 
ug 
ug 
wg 

GlOS'> 
17978 
12082 
5896MBR 
8000 OF DB 
8000 OF DB 
5164 or DE 

Net 
17561 MBR 
11665MBH 

6700 OF WE 
6700 OF WE 
5144 OF VIE 

32 59 OF DB 51 83 OF WE 
1 \. 220 @ 1 43 BHP 
1120/4871" 
1 \. RM 12X9X2 @ 1 2.1 BHP 
87"4/9000" 

Evaporatol COll 14 6 {t ; / 4 ROt( S / 14 FPJ 
Evapolatol Face VelocIt~ 2743 (pm 

EER - ARI Llstzng Infol matlOn 

EER @ ARI CondItIons 

ElectrIcal Data 
Ratmg 
UmtFLA .. 

Compre'lSOl 1 
Condense) Fans 
Suppl~ Fan 
E"haust Fan 

460/3/60 
32 

Qty 
2 
2 

Cabmet Sound Power~ Levels* 

Octave Bands 
DlSchalge LW(dB) 
Return L\V(dB) 

63 
84 
84 

HP 

075 
200 
200 

125 
84 
79 

115 

VAC 
460 
460 
460 
460 

250 
83 
74 

·SOllild POl( e) leI els are gll'ell fOl I1IfOl mallOl/ol purpOS<!5 011/\ The sOllnd Ie! el~ ale 110/ g(/(I''OlIleed 

Date Created/Mod,f,ed 12/10120093 2239 PM UsIng Ver 4 141 (OSN# 7050384) 

Unit InformatIOn 

APPIO'\. Op /Ship ~Ielghts 
Supph CFMlESP 
Fmal-Futel F\ I Qt\ 
E"haust CFlvflESPITSP 
OutsIde CFM 
AmbIent Tempelature 
RetUln Tempelature 

Economlzel 
Heatmg 
Cabmet 
Total 

Heatlng Sectlon 
PleHeat Type 

Heatmg Tvpe 

1892 / 1892/os 
4000 / 0 75 111 u'g 
288 00 {pm / -I 
4000 I 0 25 / 0 57 11/ II g 
1200 
93 OF DB / 75 OF H B 
75°F DB I 62 OF H B 

017 til ug 
000 In wg 
011 tIL wg 
154 t1l wg 

Std (1\0 Preheat) 

No Heat 

ApphcatIon EER @ Op CondItIons 110 

MmlDlum CllCUlt -''Uup 
Ma"lmum OVeiCUrIent 

Phase RPM 
3 
1 1075 
3 1170 
3 1760 

500 1000 
7() 71 
65 64 

FLA 

23 
3-1 
34 

2000 
69 
61 

35 
45 

RLA 
122 

4000 
64 
54 

8000 
58 
47 

Date Printed. 12110120094.10 18 PM 



JOB INFORMATION 
Job Name 
Job Tag 
Rep Firm 
Date 

PlADEICING 
CF 1 

12/10/2009 

OPERATING CONDITIONS 
Air Flow 
Static Pressure 
PlenumDP 
Inlet Gnll DP 
TSP 
SIte AltItude 
TSP @Sea Level 

FAN PERFORMANCE 
RPM 
BHP 
EfficlenC} 
InfOut Veloclt~ 
Plenum Out VelOCIty 

4,000 CFM 
154 m Wg 
000 In Wg 
000 tn Wg 
154 In Wg 
o OOFt 
154m Wg 

1120 
143 
678% 
1223/1347 FPM 
67FPM 

242;, South"\ uhon A\ E- 1 u1sd Oklahoma i410i 2i2b Ph (918) ;)83 2266 Fa"\. (918) 5S3 6094 
o\AONEcat32 veT 4 141 (S1\ 70;)0384 4.ROGD I UL) 

WHEEL SPECIFICATION 
MID.. RPM 
Diameter x Qty 
Wldth% 
TIP Speed 
Inertia 

MOTOR SELECTION 
Rated HP f Bypass 
Frame SIze 
NommalRPM 
VAC/PH/HZ 
Efficlenc~ 
Enclosure Type 
M~ InertIal Load 

2,200 
220m 1 
99 
6,451 FPM 
5WR2 

2/ No 
184T 
1170 
460/3/60 
Premwm 10875 
aDP 
72WR2 

FAN SOUND PO\VER (Inlet/Outlet) 
Octave Band (Re 10~ -12 watts) 

1 2 3 4 5 6 7 
83 83 83 77 74 7.2 67 
83 83 83 77 74 7.2 67 

SOUND POWER A-WeIghted 84 f 84 dB 

8 
61 
61 

Supply Fan Model: 220 @ 1120 RPM and 99% Width 
Design Conditions: 4000 CFM @ 1.54" SP -RPM 

-BHP 

0..1 
U) 

o~~--~--------~~--------~----,---~--------~~-------L 
2 3 4 5 

CFM X 1000 

Date Created/ModIfIed 121101200932239 PM Using Ver4 141 (OSN# 7050384) 
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JOB INFORMATION 
Job Name 
Job Tag 
Rep Firm 
Date 

PlADEICING 
CF 1 

1211012009 

OPERATING CONDITIONS 
i\tr Flow 
Static Pressure 
Rehef Dampers DP 

TSP 
SIte Altitude 
TSP @ Sea Level 

FAN PERFORMANCE 
RPM 
BHP 
Efficiency 
In/Out VelocIty 
Plenum Out VelocIty 

4,000 CFM 
025m Wg 
032m Wg 

057 LI"L Wg 
o OOFt 
057 m to/g 

874 
123 
291% 
2030/1575 FPM 
67FPM 

"2XSX2 ,Fe .Fan 
242" South Yu!.on A,e Tulsa O!.lahoma i ·HOi 2i2S Ph (918) 5832266 Fa\. (Q1S) 58<16094 

AAONEcat32 \Ie" 4 I-H (Sl\ 70,0.184 -\ROGDil L) 

VVHEEL SPECIFICATION 
Ma:x RPM 
DIameter :x Qty 
CFM 
TIp Speed 
Inertia 

MOTOR SELECTION 
Rated HP I Bypass 
Frame SIze 
NommalRPM 
VAC/PHlHZ 
Efficiency 
Enclosure Type 
Mru... InertIal Load 

1,440 
110m '1.1 
4000 
2,517 FPM 
3 WRJ 

2/ !Vo 
145T 
1760 
460 / 3/60 
PremIum / 0865 
aDP 
27WR ' 

FAN SOUND POWER (Inlet/Outlet) 
Octave Band (Re 10"-12 watts) 

1 2 3 4 5 6 7 
84 77 69 69 64 59 54 

0 0 0 0 0 0 0 
SOUND POWER A-\\Telghted 84 I 0 dB 

8 
49 

0 

Exhaust Fan Model: RM12X9X2 @ 874 RPM and 100% Width 
Design Conditions: 4000 GFM @ 0.57" SP -RPM 

-BHP 

08 

075 

07 -

065 

06 
055~------------------------------·~~~~ 

05 

D.fl45 

CI) 04 

035 

03 
025 

02 

015 

01 
005 

2 

O~--~~--------~------~~~----~--~--~--~~----~~O 
2 3 4 5 

CFM x 1000 

Date Cl'eatedlModtf,ed 121101200932239 PM USing Ver 4141 (OSN# 7050384) 

- SYSTEM 
- Efficiency 

Date Printed 12110120094 1018 PM 



RN-01S-3-0-BA02 
Tag CF-l 

"'~D·"'·al 
2420 South 't ul..on o\~E Tulsd Oklahoma 74107 27!!8 Ph (918) 583 22&6 Fa" (9181..>83609-1 

AAONEca!~2"\ er 4 141 (Sl\ 7050,84 AROGDillL) 

OOO.BEAD-COA-DRP-OOO-RAOAOOH-OO 

." -
"" "" 

OOOOOOOO.B 

Job Name 
Job ]Io;umher 

PIA. DEICING Umt SubmIttal For 
umt Subnuttal Date Decem bel 10 2009 

I Base OptIOn I DescrIPtIOn 
R Se le<, I RoofTop Umt 

N Generation i l\mth GeneratlOn 

015 IUmtSIZ<' I rlfteen 
/ 

3 1,lolta"e I 460V/30/GOHz 

0 I Intellol ProtectlOn I bLandald 

B Refll!!:el ant StylE' I R 410A Hu!h Efuclenc\ 

A I Ulllt Confielllation 
I 
I An Cooled Cond -r Std Evall Coli 

0 COli Coatme: I Stfmdald 

2 I CoohnelHeat PUlllP i:>talnng 12 Sta!!:E' 

0 Heatme: T\ J)e 1]10;0 Heatme: 

0 
I 

Heatllllr DeSl!'matlOll I No Heatme: 

0 Heatme: StalZme: I ~oHE'atmll 

Fe atu 1 e O~tIOn I DescnptIOn 
B I IA. RAID.<\. Section I EcOnOnU2.el + Power E,hallst 

E I IB RAJEA B10\\el COnfigUldUOn I 1 Blower + Plemlum 1:fficlenC\ "'10tOl + 1 VFD 

A I lC RAIE'<\' Blowel 12 '\ 9" Forwald Cmved 

D I 10 RAfEA. Blo\\el Moto' 120 h]) 17GO Ipm 

C 2 OA Conti 01 Fulh Modulatm<T ActuaTOl SensIble Lmut 

0 3 Heat OptIons Standald 

A 4 MamtenanCE' OptlOns 115\ Comelllence Outlet Fleltl \\ ned 

D 5A. SA,. Blowel ConiieUlutlOn 1 Blowel .... Plemillm 1:fficlenc\ Motol ... 1 \ FD 

R 5B SI\Blowel 122 Dllect DIl\e Bach.wald Curved Plenum 
p 

I 5C SA MOtOl 20 hI) 1170 lIlID 

0 I 6A PI e Flitel TYDE' Standald NonE' 

0 6B Vlllt Filtet T\ pe 2 Pleated 30'10 Eff 

0 6C rllter OntlOns Standard 

R 7 ReflIee! 1tl011 Contlo] 15MTDR Off + 20 STDR Staaml!' + Fan C"clmg 

A 8 Refl'll!elatlon OPtlOn~ I Hot Gac; B\ pass Lead Stal!'e 

0 9 Refng-elatlOn A,.cce~solle" I Standald 

A 10 Powel OptIOns PO\"el S\\ltch 100 amps 

0 11 Sufet\ OPtIOns Standald 

0 12 Connole; Standald 

H 13 Sneclal Control~ FIeld Installed DDe ContlOls b\ Others 

0 I 14A PI eheat Configm'thon Standald l\ione 

0 I 14B Plelleat SIZlng I Standalll NonE' 

0 15 Blank Standaul 

0 16 IntellOJ CabUlE't OptIon& I StandRid Double Wall- R 13 Foam Im,ulatloll + Strunle!>s Steel Dlam Pan 

0 17 E"tellol Cabmet Ot.ltlO~ I Slandald 

0 Cu~tomel Code 
I 
Standald 18 

0 
I 

I 19 Code OptIOns Standald E1L uS t\ Llstmg 

0 I 20 Clatmg St1ndald 

0 21 V\ atel Cooled Cond I St1ndard l\onE' 

0 I 22 Control \ endols I Standall} 

B 23 T"ne I Standflld Includec; AAON GIRv Pamt 

Date Created/ModIfIed 12110/200932239 PM Using Ver4 141 (OSN# 7050384) Date Prmted 12110/20094 10 18 PM 



CONO'NSEI! 
COlL ACCESS 

RlN 
CAlSHNJET W~ rECONO ~ZER = 9)=~ {5 TON 

AND POWE~ EXHAUST 

lOCATILOrNI o UNIT SIZE 
9·15TON 

O~~AIA ~a 
~T)SlDE 48 

LEFT SIDE S 
RIGHT SIDE 48 

TOP UNoesTRUCTEO 

NlUMIBER OF CONlDIENSIER FANS 

S 1.\ 11 TOO 1 FAN 

'Il3& 15TOJN 2 FANS 

\ 
RAISE I.IINII.<UI.I ~ ~::::.;HE / 

SUPPLY I'll< OPE/" 

FRONTVDr=W 

t---------------9~-------------

~---:j7~;---~~-------58l--------~ 

CO~Tf(()LS AliD HEATER 
ACCESS 

' ...... -------5SS ~SI~L!l 
r------sag'-------.-; 

RNB-OOOQ3 NEW 12/31/08 SJS 
NOTE ALL [JII\jENSlONS ARE IN INCHES 

I 

I 

\ 

--
" " li \ 

\ ( Hl("H VOl- \ e:NTRI' 1! 
LOW VOll 

EmF''!' 

) ' ~ 
ClAS ENTRV 

\ 
RAISE: IAINII.II.lt,t 

.I RE:1uRN AIR 

r:::::::::::::: ./ ENTRY OPf:NING'S 

------ " 
!DETA~l A 

TOP VIEW 

~I·-------------B~------------~ 

SEE DETAIL 
C 

I 
50~ 

RDGHIT SaDIE VDEW 

\ 

\ 

FOR lHE 

/ 
\8 

SEE OETAI~ 
B 

Date Created/Modified 121101200932239 PM USing Ver 4 141 (OSN# 7050384) Date Primed 12110120094 1lr19 PM 



c 

A 

-'-~2 
• WELDED COl\S1RUCTION 6~ liB V 2 I 
.. PElUl\fETER WOOD NAn r:R 
• GASKEf PACKM'C I D 

118 

ISOCURB TO HAVE A MINIMUM OF 
(4) ISOLATORS PER LONG SIDE 

~ MicroMetl Corporation 
1500 

• FACTORY INSTALLhD ROLDDOWNS 
• OSHPD PRE-APPROVED l DEF 

SEISMIc... Rlt-'TRAIN (S (OPAllOO70) 

SECllRE KOLDDOWN 
(12) ItOxlll TEll: SCREWe; 
(TYl' EACH HOLD) 

ISOCURB 
DETAil 

16 GA HOLDDOWN 
ATTACDTOllNlT 
(6) ItlOxl TEK SCRflVI 'I 
ffYP F.ACUHOLD) 

FUl.L PERl'MlITIlR 
"OODNAILER 

16 GA STIFFENER 
~(4 x 1 ~ CURB HEIGIiT 

16 cA CURB FRAMI! 

04(13 ABRN STIR 18 • TALL I STRUCTURALLY CALl.ULATED V1BRATION ISOLATION 
0403 ABRN-ST21 21" TALL CURB FOR AAON B STANDARD, POWER EXHAUST 
0403 ABRN-STU 24" TAU CABINET, RN 08 15 

.,n ...... IlV~U2.GE DETAILS TO ROOF ::~VN s::I:O: 
pa • DOUGI.II III (f MJIVRDCEDISTANCP 3314 BJlfBHDJ>BD)' MKKfSSElS'\UC. 

S rb NV (800)884-4661 SlEELAITACBII(ENT WOODAITACHII{CNT (JI1IJIJI'MM1NIM M cI 1 CKNESS) ~ WEICIIT 3131321!1343 

lndranapoll..t IN (BOO) 662-4821 SEE STEEL ATTACHMENT DETAIL SHEETS (82lV4x3 SlJIlPSOl'lStlS"'WASlmlt (lO)Jt1 SJl\IPSONTITENHDEVCNLY ~~~=rJJtf~R 
CENl'lIR ON CURB FJ ANL.E rvENLV 51'ACED C[4'frrut ON LURB PlI\N("E , . LonglillW, TX (903)248-4800 Sl'ACED (21)EI\CU LON(' SlOF ••••••• _._ ... _ 

2007 CBC 
2006IBC 

c 




