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2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.12

AMCA Publication 203: "AMCA Fan Ap-
plications Manual—Field Performance Mea-
surements’’

ANSI/ASME N510-1980: “Testing of Nu-
clear Air-Cleaning Systems’

ANSI $2.17-1980: ""Techniques of Machin-
ery Vibration Measurement”’

ANSI S12.2 (Proposed): “‘Procedure for
Measuring and Rating Steady-State Room
Noise'

ASHRAE ““Guide and Data Book”

ASTM F24-65: ’Measuring and Counting
Particulate Contamination on Surfaces”

ASTM F25-68: *'Sizing and Counting Air-
borne Particulate Contamination in Clean
Rooms and Other Dust-Controlied Areas
Designed for Eilectronic and Simifar Ap-
plications’’

ASTM 50-83: “Continuous Sizing and
Counting of Airborne Particles in Dust-
Controlled Areas Using Instruments Based
on Light-Scattering Principles’

Federal Standard 209B: ‘“Clean Room and
Work Station Requirements, Controiled
Environment’’

Recommended Practice |ES-RP-CC-001-
83-T: “HEPA Filters”
Recommended Practice {ES-RP-CC-002-

83-T: "Laminar Flow Clean Air Devices”

{IESNA) IES ‘“Lighting Handbook, Ap-
plication Volume”

zel g A% AR/ T

il

2.13 NEBB “Procedural Standards for Measuring

Sound and Vibration™

2.14 Buftalo Forge Company “Fan Engineering”

2 g ARG R Fae gH ¥
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AMCA— .

Air Movement and Control Association
30 West University Drive

Arlington Heights, 1L 60004

ANSI—

American National Standards Institute, Inc.
1430 Broadway

New York, NY 10018

ASHRAE~-

American Society of Heating. Refrigeration, and
Air Conditioning Engineers

1791 Tullie Circle N.E.

Atlanta, GA 30328

ASTM-—

American Society for Testing and Materials
1916 Race St.

Philadelphia, PA 19103

Federal Standard—

General Services Administration,
Specifications Activity, Printed
Materiats Supply Division

Bldg. 197, Naval Weapons Plant
Washington, DC 20407

IES—

Institute of Environmental Sciences
940 East Northwest Highway
Mount Prospect, 11. 60056

IESNA—~

{1luminating Engineering Society of North Amerkl
345 East 47th Street

New York, NY 10017
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NEBB-—

National Environmental Balancing Bureau
8224 Oid Courthouse Road

Vienna, VA 22180

Buffalo Forge Company—
465 Broadway
Buffalo, NY 14240
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Akt Folzbe] grelo] FAIS olo} ek

9. APt Al (FAHARED

o] AL FYAAIF7IZ AFHFHoR
23 F e & FTNEH QAES SF
37) 98 A PzkElEFe CRujol
A AZse AdddY dxE XAE F
Ae AL AlPH (witness plate) 22
oz} o] Al 9 YAELS HHEYUR
Z2P3712 3NN ARAL &S AAT
Azrsr Alge ARggAl, BAA, F
7HEA1e] Aulol Slol FElRbe] EHAHR]
g deiFe FNHFUA AFE B
gtk olaig Ao Rt AHgE $3%
v, Al@AR] A F& Fuizret Al zta
o] gejol wath

9.1. & 4

NQH5%d (witness plate) o AEL
AHeE BAUASAHFR o] Felol FHE
E ez Adsjo gtk AU ARHS
B dAEHNY 2ge #H29 2o
3 F& Aolnk



ol Ngg s AHgue ws sv|E
Rz oA, AaHs SPAE @
Y AN WAE 2HE £ deske s}
T4E TS0l 9k = & mekge
2e AEA o 205E A7tT MY A
YA F84 Fo] THY Y} -
MYY A¥HEE Aol ARe Haz
7) 5 pm olge] U 2As] SBME
R EYRAE YA slo} @) Aalad o]

B2,

FAE AT AR/ 17

H BAUASEA Y HasA A A"
2o we} A7 S 0.5~ 2
eme] EAYAE et HAH aAPR
= of Agely dolAe Ane ZEA L
ALGRFAl FAAIA F7] AslA] GHH
of girtk

$58uAASE ASTM F24-65°1 n}
gtA o] Foizjel @l

- Surface Particle
Detection Instrument

Suitable Witness Plate -

Manual microscope

or
Automatic microscope
and image analyzer

Automatic silicon wafer
surface particle detector

Blank silicon wafers
Microscope slides

Membrane filters

Glass Photomask substrates
Petri dishes

Blank silicon wafers

9.2. & H
9.2.1. AT E 93 dag 2E C

RA&Y (2277, A2, o, A,

il 5) o @aeivsl CREdo e 2
TFAVE o] BgtElA AR og  AESEX
& g%k

9.2.2. AHgA 8 TAMEE wHEEa CR
e} AFnco) A AgFidl AlY

Axde YR

9.2.3. &4 ANYHTHS 7EHYE & IA
s,

9.2.4. WA¥ X (“before” count) &
zgeln NYAER BV (oh) T H
ZURSE 7129

HEYAE _ AYAZR A9 I
o ARAZ R D (oh)
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Z) dlolYe] (membrane filter)E& Al
913 RE AlgAZRL WEYA F
TE Zo}7] 95t Al™ol AA¥

9.2.5. F¥UEF & &33A} control
2 AM23l7e] RS A NPAZAS

FHIPE HAE 3740149 AYHFT R
AzLAAE A A}g-5 oo} ) Contr-
ol & F¥PH ol =&5A Feotd o&
NEHFR FUsA AT

9.2.6. Control & X33 2E A¥A
8L CRAYALE o5 "U7Al A
& Bagsd pagdg

9.2.7. AY¥A SR I TR} A
gAHA $351 =28 & AEE o
EAY AXF=EH gt AXNE™H
¥7] H2 Ao APgAFTAE AL Ae
Qg "o Ferd
Y 9.2.8. Control & FAA] €A AA &
Aol w&stn ZA GAE s ArA
TE AP o] YaFE AYASTH A
Aol F7tElE YAE YErd

9.2.9. NYAFTHL H4a 4Tl 48
AL A= FEFY o =E2AAT o] =3
AZte CREES FFRE, AHEHE AY
2l Foll wt gebd & dew ALg Ak
[FAES 4T £ ole FEFIME

S 7H8 & JEF A H oo} F}

9.2.10. & ZAAHAAN HA33 ol
o] YAGEAIE S Pk

9.3. B3M AtYH

e 2ol YAAZ &S ALSE 1%

hig=s

9.3.1. t}& F4& o] &3l zZt control
ol FItHE YAFE ARG

ACZBC- eaunw 924 (O /od)
7] A

AC = “After” count

BC = “Before” count

A = A2 BAIF control o] HH

9.3.2. ¥ 2t control & AHAE ¢zt
+& 2% tdli & control & AFE Y
Sold B o] & ‘ HT control
F7h ’ ol FEH

9.3.3. Zt A¥AFTHAANY A=
<9 ¥4 g AR

AC - BC _Aca = NP(W/od)
A7 A
AC = "“After” count
BC = “Before” count
ACA = 7 control F7}¢
NP = &437 Qa4
A =2 BAY AURZBY WA

9.3.4. A AT GABHT &
BUR g AGF A FHREF A =EH
AW Alzto.2 Witk o] gho]l 99w -

GANT AU &o] ok
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ok AP P4z YRYAAEE
RoE 4 & A4 9En BEUA
48 J1290

9.4. 88tz
587158 AR A& Fuizist Azt
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10. Ad #4F€ A¥

o] N¥e HIAH T/} AREY FIS

& Bshol Uz fUEoZA AU
2ol 04g RLse A9 dAnE 23s
= Aotk

10.1. 3 =%|

C10.1.1. BN QAT EE FALE
10.1.2. FJF 2 1.0ft°/min(0.028

m/min) o], HAZAHA7] 0.54m ols}

8 Aes e AT AAAF7).

102, 9 g
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M 73 A% CReR Fu3e A
TEE AU o] YAFEE FHolx 10°
70 /£83(3.5 X 1050/ #2)  o]Fololok Fick
ef olBnt FErF FASE AxEAE

SAE AT AY/ 19

ol&3td T & F71AI%Inh

10.2.2. & HYF9 FHAANE 9
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EZ scan?it}

10.2.3. %9 ¥UFA el EdEo
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el &%

F) a54el +9 A= Foie Az
2o goo) e

10.3. 211A 34
¥ ¥ 0.1 %oNEHE FE& BT
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10.4. 3{E¢ic
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27} golste Aol o8] nEHYE ¢
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12. F¥871%3 23378 9
AR&% Ad

o] A9 B2 CRol $£E¥5e &
1% B2F7) A A 29 o) TEHE
H3371%, a2la gelsst zdo) &
S7IMZ A 249 dApgge AR 9
ol

ol

O

ro

12.1. & 4
12.1.1. Hot-wirel} vane-type £
7l (anemometer)
12.1.2. Pitot 1
12.1.3. ZARRHAIYG 71 A4 st&A
12.1.4. Tachometer
12.2. W H-F2I%

F3714e) A2 o3 $3He 3%
& thg 2ol 2R % ‘
12.2.1. AMCA Publication 203 €]
Aol o E BT ZHoRNE FF7| A

N 2ge] 2t £E7])9] sefm AA $EF L

ARg

12.2.2. ©&ol AlAE HEPF Holx &
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F) $FFE ALds71dd AMCA Pub-
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12.2.2.2. AMCA Publication 203
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12.2.2.3. AMCA Publication 203
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prefilter bank® scfm $5%& 2
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2UE 4% AW/

CLEAN ROOM TESTING REPORT

AOOM DESIGNATION:

ROOM TYPE: O Laminae Airtlow AOOM STATUS:
[J Turbulgnt Airflow
0 Mixed Alrflow, 1
ROOM SIZE:_______ . WEPA FILTER LOCATION:

3 As-8uilt Facility
O At-Rest Facility
3 .Operating Facility

SPECIAL CONDITIONS:

Test Required: (J Yes (] No
Tested !y‘ . ___Date:

BUYER-SPECIFIED VALUES:
Avcng- Vdocny. Ipni______Jdu.

S. [f yes, describe:

6, If yes, is velocity and uniformity retest required? [J Yes [J No

E 1. Anemometer: Type. . . . . ———Min.
g Mfr Modet Uniformity Range: &%
; 2. Measurements taken at________inches from HEPA fiiters. : :
=1 Minimum percentage
D U R A asmrement vaves | hamadinds e
easyremen cated, yal measurement val . ;
5 recorded must be attached. - uniformity range *
t 4.. Were corrections required to the airflow system ss a result of this N ﬂgfvm.m:
g test? O Yes ONo Average Velolty, fom——
o~ S. If yes, describe: Uniformity Range, fom——_Max.
> € SEN——T .}
% 3 Percent of readings within
o e > uniformity range %
0 =
< ACCEPTED FOR BUYER:
By. —-Date
Tn‘st Required: O Yes ([J No BUYER-SPECIFIED VALUES:
Tested By: Date:. Maximum Offset Angle o
= 1. Work Zone: M t Grid, ft. x 1t. y
: g Entrance Plane (A) = _______in. from HEPA TEST RESULTS:
Exit Plane (B) w o __in. from HEPA ” '
w Total Dist. (8 — A) = —____in. Offaet Range.
:tl 2. Maximum Offset Dist. (B — A) Tan « X in Percent of measurements
: ) - x . within limits %
g © (Tan 14° = .25)
c 3. Attach room measurement grid with measured offset distance and ;
'z 2 direction — recorded. |dentity all readings which exceed estab- ACCEPTED FOR BUYER:
S § lished timit.
.—L‘ (7] 4. Were corrections required 1o room airflow balance because of this By. Date
T35 test? [J Yes [J No
<@




2% F¥ANE A3

HEPA FILTER INSTALLATION LEAKAGE
Ret. SQcﬂon ]

TEST METHOO:

() Per 5.1 (] PerS5.2 []PerS3 (] NotReq:

Tested ly' J.!.."

. TEST METHOD 5.1, AEROSOL CHALLENGE AND PHOTOMETER
a. Photometer: Mfr. Modet

O Linear Readout {3 Logarithmic
b. Upstream Challenge Reading
¢. Maximum Downstream Leakage Reading

TEST METHOD 5.2, AMBIENT PARTICLE AND PARTICLE
COUNTER

a. Particle Counter: Mfr Model

k Flow Rate.________ Min. Part. Size
b. Upstream Particle Count____PPCF______am & Larger
¢. Maximum Downstream Count. PPCF, sm & Larger

TEST METHOD 5.3, TOTAL LEAKAGE

a. Photometer with finear readout:
Mir el

b. Upstream Chalienge Reading ' %
¢. Aversge Downstream Penetration %
d. Standard Deviation_

e. Average Filter Bank Efficiency %

Were repairs required as a result of this test?.

.- It yes, describe repair method.

BUYER-SPECIFIED VALUES:

Filter Bank Leakage Less than_____%
per Aerosol/Photometer Method.

of
Filter Bank Particie Penetration Less
Than % per Ambient/Particle
Counter Method.

of

Filter Bank Efficiency.
Total Efficiency Method.

% min. per

TEST RESULTS: ‘
Filter Bank Leakage meets minimum re-
quirements (5 Yes (] No
Comments:

ACCEPTED FOR BUYER:

By. Date.

RECOVERY TEST
Rel. Section 7

Test Required: O Yes ([ No

Tested By: Date:

. Particle Counter: M. Mode!

Fiow Rate__________, Min. Part. Size.

. For Laminar Alrflow, Number of Test Points:

. For Turbulent Airflow, At-RestLevel:____________PPCF

Number of Test Points:

TEST RESULTS:

Average Recovery Time.

ACCEPTED FOR BUYER:

By. Date__

INDUCTION LEAK
Ref. Section 10

Test Required: {J Yes (O No
Tested By: Date:
. Particle Counter: Mfr Model
Flow Rate. . Min. Part. Size

. External Count________. ____PPCF
. Maximum Allowable Internal Counte...___..____PPCF
. Were corrections required because of this test?

. If yes, describe locations and correction method

TEST RESULTS:

All areas tested meet minimum require-
ments 1 Yes {J No

Comments:

ACCEPTED FOR BUYER:

By _Date
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Test Required: O Yes [ No

Tested By: Date:
. Particle Counter: MIr. Modet
Flow Rate Min. Part. Size.

BUYER-SPECIFIED VALUES:

Alr Cleanli Class

TEST RESULTS:
O No counts sxceed cl

eaniiness re-

By

[
<
>
o
Q
w
od
Q
E 2. Total Number of Test Points quirement.
& @ 3. Number of Samples per Test Point T oy counts exceed cloaniiness re-
w E . Attach room measurement grid with the Average Particle Count " :
<= recorded at each location. Identity all readings which exceed . o
g g cleanliness requirement. ACCEPTED FOR BUYER:
P> )
& 3 Dute
- al
< By.
[
g Test Required: O Yes 3 No TEST RESULTS:
2 . Attach report listing Average Particles
8 Tested By Date per Sq. cm. per Hour and particle size
5 1. Witness Plate Description: distribution data.
o 2. Detection Equip Min, Part. Size ]
ACCEPTED FOR BUYER
'&.‘ 3. Totai-Number of Test Points
[T : 4. Number of Samples per Test Point By Date
3 -] 5. Exposure Time per Sample.
©
Oe 8. Attach room measurement grid with the Average Particle Count
E U) recorded at each location.
<'®
- S
4
(o) Test Required: O Yes (] No TEST RESULTS:
E [0 Room Pressurization meets design
ﬁ Tested By: Date: requirements
o 1. Test Gauge: Mfr. Model Comments:
a - 2. Attach list of rooms showing both the design and measured pres-
g)‘ had sure difterential with respect to ambient or with respect to adja-
[ cent room,
@ o
a = i
< 8 3. Were correctlon.s required because of this test? ACCEPTED FOR BUYER:.'
7] 4. It yes, describe.
O . .
g z By i Date
2 Test Required: ] Yes [ No TEST RESULTS:
o 5 Tested By: Date: Ave. lliuminance:
z E 1. Instrument: Mir Modei
';: [ 2. Lamp Seasoning Period prior to test:__________Hours ACCEPTED FOR BUYER:
_q T 3. Attach room diagram showing test locations and measured illumi-
-l 0T nance reading. By. Date
: u..;‘ s Test Required: O Yes [ No TEST RESULTS:
> e . . Maximum NC Sound Level:
iy K Tested By Date Attach measured NC curve of plotted
o © 1. Instrument: Mfr. Model. values
w 2 2. Attach r‘oom diagram showing measurement points and measure- ACCEPTED FOR BUYER:
(@] ' ment values.
2

Dats.
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MAIN 'AIR SUPPLY AND MAKEUP AIR SUPPLY

"Ref. Section 12

1.

Test Roqulud
Tested By:

Attach afl tan curve data sheets, caiculation sheets, -nd list of
equipment used to obhin system data listed below.

Initial (ciesn fliter) Performance

a. Calculated Main Al Su Volume:
(sum of alt individual.fans,

b. Calculated Makeup Air Supply Volume:

¢ Messured Main Alr Su Volume:
{por 1222.1, 12222, pngc‘.y)

d. Measured Makeup Air Supply Volume:

e. Initiai Main Alr Supply Static Load:

f. Initial Makeup Air Supply Static Load:

Main Alr Supply Filter Loading Capacity

a. Foradjustable fan delivery systems, fan h.p. and drive adlust-
ment available to malnuln the design airflow velocity at
max, filter static of:

b.Focﬂmundollv«ymmhnca city is available to
achieve a max. filter static of: pe

at a min, airflow veloclty aversge of:

O Yes O No

Date:.

. Makeup Air Supply Filter Loading Capacity

a. Fan system capabie of maintaining adequate makeup air vol-
ume at a max. filter static of:

TEST AESULTS OR CALCULATIONS:

s scim

b. scim

c scfm

a sctm

.. inch w.g.

1. inch w.g.
‘e inch wg.

b. inch w.g.

fpm
a. inch w.g.

ACCEPTED FOR BUYER:

By. Date.
Test Required: 0 Yes O No BUYER-SPECIFIED VALUES:

v Tested By: Date: Temp. Uniformity: = °F
a 1. Temp. Indicators: Humidity Range: % AH
§ Humidity Indienton' .
b4 2 A id i TEST RESULTS:

ttach room nt ith ture differ §
g g and RH‘valuo’: 7&3?: grid with temperature entisl values Max, Temp. Ot .
<T 3 No. of Temp. Test Poi RH Points. Humidity Range: 10 z% RH
. ® -
; 2 4. Waere corrections required becauss of this test?, ACCEPTED FOR BUYER: =
r H
E = 5. If yes, describe.
8y. n;c. _
Test Required: O Yes (O No TEST RESULTS:
© Tested By: Date: Maximum Vibration Level at.______cps
> : 1. Instrument: Mtr. Model. Disp miis
o
g %’ 2. Attach room diagram with measurement points and measurement Accel g pesk
< ® vaiues recorded. Vel. . in/sec pesk
c?
0
S ACCEPTED FOR BUYER:

By. Date.




