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(Gravimetric and Dust—Spot Procedures for Testing
Air-Cleaning Devices Used in General Ventilation
for Removing Particulate Matter)
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P e o e A e [ el e o e o e o]

1 T\ gosr mar

TRAY 1S ORIYEN " 15.9 {4,563
AT CONSTANT SPCED k?é{s;'ﬁ":o,g}:{dj. e !
™S WA SO g0 amen,

*
~~YENTURL

COMPRESSED AIR
FEED

] MINTHM LENGTH
457 (18)

—
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AIR COMPRESSOR

INCLINED MANOMETER
FOR DETECTION OF ZERO
PRESSURE DIFFERENTIAL

BLOMWER
{VOLUME
_______ ADJUSTABLE )
FoS22223N
3 9

PLENUM WITH
MINIMUM YOLUME =

FILTER-
ORYER

MUST INCLUDE
ALL PIPING USED
TO INTRODUCE DUST
T0 TEST DUCT

FLOW
0.25 w MEASUREMENT
PRESSURE REGULATOR 3 DEVICE
(8 f13)
: N\ YENTURI-
I —3 INJECTOR
DUST FEEDER
J HEPA FILTER

GAGE G 0-700 kPa ( 0 - 100 psi)
MEASURING PRESSURE INPUT TO
YENTURI INJECTOR

Note:Gis a gauge measu‘rinq gauge pressure of air supplied to the sjector tube supply line. The venturi calibration procedure determines
the pressure rend!ng required to achieve air output from the dust feeder pipe of 6.8 + 0.2 L/s (14.6 £ 0.5 scfm) when there is zero
pressure differential between the plenum and ambient {see Section 5.4).

1% 5-6 ASHRAE Z&T23 237|-2xB3379 wae 287

3te] ol&dE HAE 299 gle FHEI A 2t
£ AT A8 ZHAZRA 2" FE 2 HEY A2HY ALdE F A9 A
At ZYE 5% HAUFFES ANEY AdH
FERD Fo8x g & A9 vd A
55 EAWAH AFFA HEqA Y A& A 7tedd: 34
TAEAIR A g2 HEY FEEC AFe7t A2 QAGEE Fofdict o W
a9 5-7% 5-8ad A3 7le=HA U FHES F7H4Q 47 AdzAYe &F
of EHE AY7te *,BI 2 °E3‘—9: a¥ 5 Ay 2E 9 254 dEtq AFHL B
—%adl A Hols AAFZF AR o8 = AHATS BAdE @ gdFol7t F&
TAAY. Wi —.°ﬂ"1«] %d_rﬂ%‘aol Ll g MEYE Arte @EH%"*-‘-’*.E@Q =
e 4T Ay 53 % Hu FL &, & F%EG 4 #AT Ad FFES A
2o FF5 $45¢ 9A @A Aok W o FdstA A 2 Aelth. 27 5-9be
T & Hol A= ddEL (BF dART EAE Y A g Ee] FE 71A
o2 BEv) $54520% UAsA go I HAYHG
HA okre] ¢EE AFAAFH. oY o 23 wAAEAAE FrHA B &
F2A o] FFe AA Wi GFAst g0
20 kPa(60 in Hg) o]449 o A9 <A
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LEGEND

1,2. TARGET-HOLDER DISCS

3. TARGET

4. TARGET-HOLDER IDENTIFICATION

AND FLOW DIRECTION ARROW

S. REGISTRATION PINS

6. O-RING SEALS

7. INLET TIP

8. CLAMPING NUT

8. TIE RODS

10,11, TARGET-HOLDER CLAMPS

12. TARGET-HOLDER STOP
13. CRITICAL-FLOW NOZZLE ENTRANCE STATIC TAP
14. CRITICAL-FLOW NOZZLE DISCHARGE STATIC TAP
15. PIPE CONNECTION TO VACUUM PUMP

33 5-7 SNUY MEBY-ZYE

FIGURE SCALES

TOLERAMCES: £0.03 (%0.001} mm (in.) "
0 20 40 60 80
1 1 I 1 1 1 3 11
| T \ -
0-RING SEALS {inches)
(RETAINED)

] .
mw @
\ R N
oy 07, —
Y~ 19.05 21.79
o o o i 8 O i ~ (0.750) __ _ - (0.858)
[ J LD. DIAM.
— X
31.75
3/8 NPT € (1.250) >
1/8 W7 —1
Tie @H T 19.05 30.76
STATIC TAP 10.750) .
FITTING e Y
' 18.00 L ) . DIAM.
{0.709) i
ALTERNATE TIP /L ‘

FOR MEAR-ISOKINETIC VELOCITY
AT LOWER DUCT FLOWS

17 5-8 EEWH MBH-YAN Y



TOLERANCES: £0.03 (0.001)

OCKET
0.094) DIA.

ORIENTATION
NOTCH
1.6 (0.063) WIDE

E713371€ A1038 A23(1997)/89

0-RING GLAND
46.2 (1.820) 0.0.
3.6 (0.140) WIDE
1.5 (0.060) DEEP
T0 ACCEPT
AS-129 O-RING

3 I — A 0.5 (it~ 1.7 (0.067) DEEP B I
3.3 (0:300) et . (0.020) \. L 3% 6103 wioe 3
70 ACCEPT PIN 56 < 5.6
{0.220) ”\\\ i~ {0.220)
: 1
(0:350) 45° % - £L45° (o?go)
1.D. .0.
1.6 (0.063)] |ecm —] m-;s (o.osa)-
§5.4 . PINS
(2.180) RIM 0.0 . S \___ MATCH
.D. e S KOLES TN
{0.829) & TARGET
SOCKET (SEE FIG. 5-11A) £5.4
e | B
210 ACEEer pIM L g A-A B-B B | '
UPSTREAM PLATE DOWNSTREAM PLATE
2% 5-8 BRu MEe-EARH U
(@ R HA PHAM= sF ARG v AE BAI EA487] @i do=z
Ao ANEE ARAA AEAPoz 2 5Ed 0% 9 FEALFY o
A 4RSH 845 BAYd 598 95 sgdl ¥ WeFyel Basoh o
AEE VEES ATh 4R AEIN 43R Y 51009 BE W
e 850} 0% EEe A 2y #2989 Agdle ANBRA IF
o A% uf 60% F 6% ATUER AZHE g AFH&EE A9 A
TE8E. o3t Alo]EY e I 5- ofstA o
10a9t 18 5—10bo] TAE w#, & BAuA MEEe a9 5-1lad =
ol Wy, Elolg AxES E35 ANg AYE AR FHEFol BAE
o AeHeow FYY # Yok By & AFsn vk o] BASE 2™ 5
958 NPEL 35 AEAEA 02 ~8h9) §9HA2 Aol sz HE
% ON AZtg 243t o 0189 3 Wl AFEc. 2Awy BAES 3
715 vEe /M0 ARARAES A =dgRe 38 5-129 5-139 39
290, gelgs S3E AZslz BEdt
b § WA FHAHE FE AEEo 53 AZ7e $gEE 13 5-14
FYE fFog A&Hoz zAF AL o EAEH FEALEFS AEEoz
gt 85 BAde 98 4% © W 445202 fAH.
Ade d5rYg At 8B FxA RE AYEL 28 AANHA ¥oW mm
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O.D.

12.4
0.D. (0.490)
7.6

(0.300) 1.6 (0.063)
. =l

THROAT RADIUS

-f-________ 2.54 (0.10)

: . p——
\\\\\\\\\\\\\\\\\\\\\\\\\\\\'\\\\s 1.0. OF STRAIGHT
A 2.54 = 0.03

( ziso) (0.100 % 0.001)
0. 0 ol
5.1
| (0.200)
| 22.2
, (0.875)

38 5-9a ebiea vae|

O
O

— COUNTER- ___
BALANCE

70 PuMP : BELL
N

VOLUME
SCALE

CALIBRATION
ADAPTOR

L T T P, S

PINCHCOCK

! FIXED
._@__ | INDEX
e - T *
WATER
CALIBRATED _. DOWNSTREAN /' SEAL
CLAMP FROM /]
" SAMPLER
NOZZLE HOLDER
{ENLARGED SECTION)
CHAIN-COMPENSATED
GASOMETER

T8 5-%b A S WHE HHTH



SYMBOLS:
S1, 82 Samplers (Figure S-7)
SVi, sv2 Solenoid valves {mount as close to samplers as
possible)
VG Vacuum gauges, range 0-50 kPa {0-15 in. Hg)
cv Check valve to prevent backflow
ve Vacuum pump
12 5-10a £XH
ESSENTIAL COMPONENTS
S1 = Power switch (starts and stops a run)
ET1 = Upstream elapsed time meter, 120 min in 0.01
min units
ET2 = Downstream elapsed time meter, 120 min in
0.01 min units
PT = Proportional timer, 0-100%, 1 min. recycle
PT1 = Contacts on proportional timer
SV1 = Upstream solenoid valve
SV2 = Downstream solenoid valve
=L
ESSENTIAL COMPONENTS
S1 = Power switch (starts and stops a run)
ET1 = Upstream elapsed time meter, 120 min in 0.01
min units
ET2 = Downstream elapsed tlme meter, 120 min in
0.01 min units
PT = Proportiona! timer, 0-100%, 1 min. recycle
PT1 = Contacts on proportional timer
SV1 = Upstream solenoid valve
SV2 = Downstream solenoid valve
OPTIONAL COMPONENTS
RT = Recycling timer, 0-120 min sdjusteble period
RT1, RT2 = Contacts on recycling timer
A = Annunciator to indicate end of test

38 5-10c 2Zuty

— .0

S1

VG

vp cv
e )

F71%371& A10W A2E5(1997)/91

s2

SVl sv2

\[4

cEGEL i
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HOLES ARE ON

HOLE 30.2 (1.188)
2.4 (3/32) DIAM. CIRCLE
DIAM.

Note: Units shown are mm (in.).

HOLE
36.5 (1.438) 4.0 (5/32)
h)§

.

0.

TARGET PUNCHED
(AIR ENTERING SIDE SHOWN)

a8 5-1a 22ety MEY HASO| M

5 ( 131 ,
7 0.50 £ 0.05
6 3 L i H /] 6
S L4
4. g 4
' 1 I au b
-2 /
- 3 10
7 odh
, = 00000 888
\ 006006~10 2399
T 1 % 00000 809
A 3
\ 8
!
* it 2
\ _/ / 8 é:
MECHANICAL 5
LIGHT DAMPER
PERMITTED AS
ALTERNATE TO . <
BALANCING RESISTOR =
IN CIRCUIT TYPE A PHOTOCELL 8

NOT REQUIRED WITH
CIRCUIT TYPE C

LEGEND
EXCITER LAMP, PROVIDING A COLOR TEMPERATURE OF 2760 K + 250 K AND LINEAR OPERATION FOR PHOTOCELLS (1)
AND (8) AT THE VOLTAGE SUPPLIED BY THE DC POWER SUPPLY (PS) IN FIGURE 5-13.
CONDENSER LENS, MINIMUM 25 MM (LIN.) DIAMETER
FRONT-SURFACE MIRROR
TARGET HOLDER SUPPORT/POSITIONING PLATE
TARGET HOLDER
ACTIVE PHOTOCELL HOUSING/LIGHT TRAP
ACTIVE PHOTOCELL
REFERENCE PHOTOCELL {SAME TYPE AS ACTIVE PHOTOCELL)
COOLING FAN
VENT HOLES
CIRCULAR LIGHT-STOP, I.D. 12.7 £ 0.1 MM (0.5 % 0.005 IN.)

37 5-12 RAWE SHEAH7| -S| 88 WA
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LEGEND

PS: DC POWER SUPPLY, +0.05% VOLTAGE REGU-
LATION FOR +10% INPUT VOLTAGE VARIA-
PS RPC Rl APC '/\;ION: CURRENT AND VOLTAGE CAPACITY
N DEQUATE FOR EXCITER LAMP AND NULL

DETECTOR/BRIDGE SIMULTANEOUSLY.
N: NULL DETECTOR, PROVIDING CLEARLY VISIBLE
INDICATION OF 0.1% CHANGE IN SETTING OF
TYPE A. REFERENCE CELL WITH LIGHT DAMPER POTENTIOMETER R3 (E.G., 1-MM DEFLECTION
OF AN ANALOG METER, 1 COUNT ON DIGITAL
METER, OR SWITCH FROM ““HIGH" TO ‘LOwW’*

LIGHT-EMITTING DIODE INDICATORS.

L: EXCITER LAMP, PROVIDING LIGHT INTENSITY
+ 0] APPROPRIATE FOR LINEAR OPERATION OF

+o - PHOTOVOLTAIC CELL.
APC:  ACTIVE (PHOTOVOLTAIC) PHOTOCELL, PEAK
PS RPC) R2 R1 APC RESPONSE AT APPROXIMATELY 550 NM
(CLOSELY MATCHING HUMAN-EYE RESPONSE).
~0 +

ol PCC:  PHOTOCONDUCTIVE CELL, PEAK RESPONSE AT
APPROXIMATELY 550 NM. ,
TYPE B. REFERENCE CELL, REFERENCE CURRENT o Fipc: - REFERENCE PHOT FOCELL, SAME AS APC.
ADJUSTED BY RESISTORS R3:  WIREWOUND FEEDBACK RESISTOR.
A:  LOW-OFFSET-VOLTAGE OPERATIONAL AMPLL
FIER, NONINVERTING MODE.

+0

+0O O -

-0 -o 4 O+

+9] =

+0

PS R2 R1 APC

PS

AAAAAAAA
- §=INNVWWVY

+

TYPE C. NO REFERENCE CELL, REFERENCE CURRENT -
FROM POMER SUPPLY

0% 5-13a BAYH SHTANT| -] o 5 g3 mAUH SHEANT| - YHEMS
2T sl2x

Note: Units shown are mm (in.).

A
MILL RECESS TO ACCEPT l o e 1.2
GLASS PLATES e 1.6 (1/16) (0.440)
24.4 x 25.4 {1.00 x 1.00) vs
QB‘" 1178)
)
NOTE 1
- _T 19.1 10
v L(0.750)
SEAL
oLz e 1.6 (116)
ANODIZE - - 1.
SoACr 5.4 (2.180) N
|
) .
SECTION A-A

(1) SUFFICIENT LAYERS OF FINELY-GROUND PHOTOGRAPHIC SLIDE COVERS
TO PROVIDE DIFFUSE LIGHT TRANSMISSION EQUAL TO THE AVERAGE
LIGHT TRANSMISSION OF A DUST-SPOT TARGET PAPER + 5%. THIS
AVERAGE SHALL BE DETERMINED BY MEASUREMENTS ON 10 TARGETS.

O 5-14 BN BHEENI|-YEHUES
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CLEAR GLASS BOTTLE SIMILAR 7O
THAT IMN WHICH STANDARDIZED AIR
CLEANER TEST DUST IS SUPPLIED

THREADED

2718 A71%& 4108 A25(1997)/95

STEEL

SHAFT
10 (0.375)

0.0.

PADOLE

BOTTLE COVER
SHAFT SEAL 57 {2 1/3)
BEARING
FIXED SLEEVE L
M- —— g )
&
-

\ l
lf——— 152 (6)

PERFORATED PADDLE IS 18 GAUGE STEEL WITH

6.4 (1/4) HOLES ON 9.5 (3/8) CENTERS,
TWISTED AS SHOWN.

8 6—1 ZEE AH

2

A3 solo} 2zadom AAHe Yt
18 +39 o7t 29 6~29 Z=AH
7 A FEAAE ZHAA ¥
Fdd 2o o QA A48 AL £

= FEIHE AXNZH AW
o. Al 541 °'6='°ﬂ*1“ *EH 7}’6

o

X 41 W oo e m
X e M1 do
e

off rlr XL

AA
£l Hholm AAAA L &4 2 &4
VEE doigt g =mE A% "
Ae ot o] 2AES wFao}k ok

6.2.1 FLZedde EAFRAE Aol
e A4 AfodAolofof gt

622 FHLE 9 AFFEL ojHE £ ¥
E AR &4, AfEd, sRgd
e A 1 g& zHAstd FAJAAY 749
Axe e

6.2.3 ZdHE Y 2/EYEE FHolx 98

Note: Units shown ars mm (in.},

T E
% o|xolojol du}. 90 %—95 % HF
ASHRAE EANAEZELEE /1A= THE
dqutrh oz o] 2AL TE3F
6.24 ZYGZE oA HHAA
AAE 4719 274& BF=AE $38
71 gt B 740 wg Add 93 AF
glojof 3t}
F ARG A WA $¥9 FUUHEL
dtd oz 38 £ g FHRSOIATU Id
-3, 6—49 Fold ALEEL ZLHFolo
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AZRBEY F24 ALEE Hirdoz

6.3 #RAHELAF 0|
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Note: Units shown are mm (in.). MEDIA PAD

MINIMUM
FLANGE WIDTH
25 (1)
T /
*610
L, - ~ 771 Fiow
610 | A O
{24) ¢ L L8 |
75 75
(3) > < 3)

75
1070 318/

< " (42) ,
MED!A PAD AND GRID/FLANGE DIMENSIONS ARE MANDATORY MINIMA, EXCEPT FOR THOSE MARKED WITH ASTERISKS (),

WHERE THE TOLERANCES ARE +£3 (+1/8).
LONGER AND WIDER PAD LENGTHS ARE PERMISSIBLE. MAXIMUM BACKUP GRID WIRE SPACING IS 51 MM (2 IN.).

PAD ORIENTATION MAY BE CHANGED; ANGLE A’ MAY RANGE FROM 8° TO 90°.

33 6-2 ZTHEE  BEHY ol Hel

1. MAXIMUM BACKUP GRID WIRE SPACING IS 51 MM (2 IN.).
Note: Units shown are mm (in.). |2. TOLERANCES ARE 13 (+1/8).

Note: Units shown are mm (in.}.

MEDIA PAD MEDIA PAD
BACKUP GRID 560 x 3660 (22 x 144)
SUN W— APPROX. MASS 176 g S e e e
Soge o ooy A nonohonopoh
Jv dv Je 4y 4% JF R AT U A A
:‘_:‘;‘r;’rv:;‘; FLANGE R A A W B U R N A FLANGE
FoVow WY Y (opTIona) AN N AN (oeTIoNAL)
¥ 7T 7 7 ¥ 9 Yooy oy vy Y
600 (23.5) 1650 (65) 600 (23.5) 1650 {65)
- (MAXIMUM) > ™ (waxamom) [ * (MAXIMUM) ’ ™ twaximom) [
AIR AIR
FLOW FLOW
600 600
(23.5) > (23.5) >
MAXIMUM MAX IMUM

0% 6-3 ZHEE I FEYE DAY oMYl 13 6-4 ZUEH =R YH
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(SI =914

Q=5.9264 C DY AP/(p(1-4)))"
(I-pP 294)

e D —> e 0.6 0
_obo_ [ eutrese
UK

FINISH
0.8um N

(32 p 1n.)
Q(x/e in.) €T £12 m (1/2 in.)

D = Nozzle throat diameter, mm. (in.)

T = Nozzle wall thickness, mm (in.}
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Note: Wet-bulb depression is (tng - typ)

BAROMETRIC

PRESSURE, in.HG
1.5 zxyﬂ
_;.7J 0.090
’E 1.4 /” ./;fjag,-o,oes -,
g BAROMETRIC e W e a  w <
. 13 PRESSURE, kPA s e I T = L
’; , 105 s s = e N 0.0 ¥
g " TN i el s e D i 3
e L T I e Tl LB T Joon F
R i D I s i gl ooss
= w1 " . e
= "°,-7:;;:A'_‘/ 80y oo Z
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Q=A% m¥s (cfm) : 37 AAF A 100 Pa(0.4 In of Water)
C="%%44=0.9975—6.53 Re 5 ; 2ot Folde dEHM =FAAY FURE
D=%=2%A%, mm (in) ; 2 1% 5~-1& wehof &
W=9EZ, mm (in); 94 AL E2 XY %, F 44T

AP=x%%%8 78, Pa (In of Water) ;

=537 4 (2¥ 9-2 #=), kg/m’
(Ib/ft%)

=537 ARA+F ;

Re=KQ/D = KRAQ/D.

#=1.817X10"°Ns/m?® (1.22x107% lbm/ft's)

< o] &3,

KR=5.504x107 (SI &$A),

KR=16393 (I-P &44)
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