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MEASURED EFFICIENCY - SECOND DETERMINATION
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MEASURED EFFICIENCY - FIRST DETERMINATION
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CASE A: EFFICIENCY FOR SECOND
DETERMINATION IS WITHIN
THE ALLOWED RANGE

First determination 81.6%; second determination
79.4%.

Boundaries in Figure 10-1a show that the second
determination of efficiency must be between the
lower limit of 78.3% and the upper limit of
84.2% to meot Sections 10.5.2.10 and 10.5.3.5.
The second determination is within these limits,
so the reported efficiency is the average of the
two values, 80.5%.
CASE B: "EFFICIENCY FOR SECOND
‘DETERMINATION 1S OUTSIDE
THE ALLOWED RANGE

First determination 81.6%; second determination
77.6%.

Boundaries in Figure 10-1a show that the second
determination of efficiency must be between the
lower limit of 78.3% and the upper limit of
84.2% to meet Sections 10.5.2.10 and 10.5.3.5.
The second determination is outside these limits,
so three additional efficiency tests must be run,
Additional efficiencies of 82.4%, 79.5%, and
84.3% are observed. The reported efficiency is
the median of all five, or 81.6%.
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% EFFICIENCY
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EXAMPLE 1: ARRESTANCE MEVER FALLS
BELOM 85T OF PEAX,

80

60
% ARRESTANCE

50

OUST FEo

-'"1-]' "z+ “3-|- "4-|-"5+“s~i |
<| PEAK{-—‘-

80

70
3 ARRESTANCE

% EFFICIENCY
60

50

Ex < 20% ; NO FURTHER l
EFFICIENCY TESTS, I
|

-l

DEy

10 ., 20

RESISTANCE

O,

EXAMPLE 2: ARRESTANCE FALLS BELOW 85%
OF PEAX BEFORE R¢ 1S5 REACHED.

% EFFICIENCY

~ A0

RESISTANCE

DUST FED

(
*"1*‘*“24‘"34""”‘:2)4‘”6’]
| Sapt 'T— -—  PEAX ~

Wl
I

20 30

0 80

60
1 ARRESTANCE

L]

30 40

EXAMPLE 3: ARRESTANCE FALLS BELOW 75%
OF PEAK BEFORE Ry IS REACHED.

SAMPLE CALCULATIONS FOR Ayyq ¢
EXAMPLE 1:
Final resistance {s resched during final dust {ncrement.’
Agyg = (WAL ¢ Waky + M3hy ¢ Weke VW
EXAWPLE 2:

Arzestance falls below 85% of peak value for two dust
{ncrements, nefther of which 15 less thap 753 of peak value.

Aavg = (V1AL + Wady ¢ Wghy + Wyhy + Nghg ¢+ Wghg MW
EXAMPLE 3:

Arrestance falls betow 853 of genk value for two dust
tncrements, and is reduced to less than 753 of peak value

Apyg = (H1A) ¢ Wphy ¢ W3hy @ Uehy @ WA I
HOTE: Mg and Ag are not included since Ag < 753 of peak value
{23} {5ee 12.2.9)

Where; W = total weight of dust fed to final resistance
Wy = wefght of dust fed {a ath lncreseat

Wp » weight of dust fed in last {ncrement up to the
time at which final resistance s reached

Aq = Arrestance measured {n nth {acrement

Ag * Arrestance measured {n last allowed dust {ncrement.

a8 12-1 HREET Ao
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ASHRAE STANDARD 52.1

AIR FILTER PERFORMANCE REPORT

27134871% A10A A3E(1997)/89

DEVICE TESTED

Test Requested by

Report No.

Manufacturer

Test No.

Product Name

Sheet No. }

How Test Sample Was Obtained

Model No. Dimensions:

————

() High ¢ ) wide |

} Deep

Rated Performance Data from Manufacturer Catalog No. Dated

Afr Flow )

Inftial Resistance ( )

Final Resistance { )

Initial Atmospheric Dust Spot Efficiency, %

Average Atmospheric Dust Spot Efficiency, %

Average Synthetic Dust Weight Arrestance, %

ASHRAE Dust Holding Capacity

TEST RESULTS

Afr Flow ( )

Initial Resistance { }

Final Resistance ( )

Initial Atmospheric Dust Spot Efficiency, %

Average Atmospheric Dust Spot Efficiency, %

Average Synthetic Dust Weight Arrestance, %

ASHRAE Dust Holding Capacity

This portion of form has information
needed for all filter types

Filter Generfc Type

Type of Media

'
Svwn
& | -3 3
o5 | Effective Medfa Area { ) Type of Adhesive Amount. ( ) -3 :."j 2
EE Dust Feed Rate { ) '§ g%
oa — cagy
= Eal—% o4
R4 Py
= " h -1
w © - @
2‘2 r -3 08
= o= B = ®
Sw - a
Su | Test sectfon Duct Size -
=} (-3 L1
< -~ O
- On
el
ax
)
“wg 3
-3
Date Test Supervisor “‘i
18 13~1 ASHRAE o|OjZEf MEED HMOotLA | QR page (YA & H1}).
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ASHRAE STANDARD 52.1

AIR FILTER PERFORMANCE CURVES

REPORT NO. * 100 100 v
TEST NO. S S
= poe — ‘2‘
SHEET NO. 2 =~ 80 80 =
o . % v
— w
(TS (-
(79 (-4
w I~ e g
— 60 60
o =3 — b ~4
(-9 9
(%) by
- = w
- x
o - - (%)
=
(%] o
5 20 20 =
= | R -
-9 w
w =
= -
x - - =
20 o &
o -1 -—
400 .
= 1.5 &
L]
- - - x
£300 1 5
r .
w 1.0 °
DATE Ezoo it
o L 1 8
%) . =
-~ -10.5 =
=100 =
N 1 2
TEST SUPERVISOR o , =
o 100 200 300 400 500 600 700
DUST FED, ¢
CLEAN DEVICE - AIR FLOW VS. RESISTANCE
AIR FLOW {cfm)

0 1000 2000 3000
L LS R L) r[ T T T VY g rr Trrvroqrireid r] ’:
= 300| <
=300 ~ 2
: 1.0%
[ 3 >
gzoo_ . P
- i
L] 5 w
Iz F Ho0.5 w
@ 100 4 Z
-
vy
- - -
0 0 o
() 0.2 0.4 0.6 0.8 _ 1.0 1.2 1.4 =

AIR FLOW md/s

28 13-2 ASHRAE Of0fZEl 52D XY 2

-

L, page 2(NHs=M).
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ASHRAE STANDARD 52.1 TEST DATA

A. CLEAN RESISTANCE n )

Nozzle D ( )
Disch. Coef. Cq O. Q( )
Barom. Press. B { )
08Y {) WOt { )} % Rated Flow

Resistance ( )

8. SYNTHETIC DUST Duct Flow ) ] Feeder Press. ) r Feeder Flow R
WEIGHT ARRESTANCE

(STATIC) Dust Fecd Rate R | Inftial Weight of Final Filter lg)

Dust Increment
Number ;

Bar. Press. {

Dry Bulb Temp. (

Wet Bulb Temp. (

Afr Density (

Duct Flow - { )

Dust Wt, Fed
in_Increment Wy {g)

Final Filter Wt. (g)

‘Final Filter
Increment Wq {q)

Dust Wt. fn Duct (g)

Arrestance %)
Resistance { }
Dust-Spot Eff. (1)
Notes:

(1) Resistance and Final Filter weights fn the above table are for the end of each increment.
Use data from upper table (Clean Resistance) for starting value for increment E,

(2) “Dust Wt, in Duct” is the wei?ht of dust recovered from the duct between the tested device
and the Final Filter. Add this to Wy before calculating Arrestance.

{3) Dust-Spot Efficiencies for the beginning of each Increment are taken from the next table.

(4) The above table fs also used for Self-Renewable devices durfng their initial {ncrease to upper
operating resistance. Use to the fncrement which brings the filter to fts Rated Upper Resistance.

Dust Holding Capacity (g)

718 13—3 ASHRAE O|O{ZE Ns2D Koty | ARHO[E, part 1.
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{Continuation of

C. SYNTHETIC OUST WEIGHT ARRESTANCE FOR SELF-RENEWABLE DEVICES
DURING STEADY-STATE CONDITIONS

above test)

Dust Increment

Number :

Bar. Press. }
Dry Buld Temp. )
Wet Bulb Temp. )
Afr Density )
Duct Flow )
Dust Wt. Fed

in Increment Wy {g)
Final Filter wWt. (9}
Final Filter

Increment W4 - (q)
Dust Wt. in Duct (g)
Arrestance (1)
Resistance )
Dust-Spot Eff. (%)

Media Usage (

Note:

where it is shown above,

Lower Operating Resistance:

Units of media usage:

Media usage {e.g. feed of a certain length from a rol1) occurs at the start of the dust increment
Usage occurs when filter reaches Upper Operating Resistance, and is
-sufficient to decrease resistance to Lower Operating Resistance.

( )
Dust Holding Capacity (from plot): ( )

Upper Operating Resistance: ( )

18] 13—4 ASHRAE O|0{EZE Ms

20 Mot L A EH 08, part 2.
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D. ATMOSPHERIC DUST-SPOT EFFICIENCIES BY CONSTANT-FLOW HETHOD

Dust Increment
Number :

Upstream:

Initial ALT (Tup)

Fina)l RLT  (Tup)

opacity  (Y,)

Opacity Index {Z,)
0 e

Downstream:
Inftial RLT (7d,)
Final RLT  (Td,)

Opacity  (v4)

Opacity Index (Z4)

Dust-Spot Efficiency (%)
Meets Criteria?

E. ATMOSPHERIC DUST-SPOT EFFICIENCIES BY INTERMITTENT-FLOW METHOD

Dust Increment
Number :

Upstream:

Total “on* Time, S, ( )

Inftia) RLT (Tu;)
Final RLT  (Tu,)
Opacity {Y,)

Downstream:

Total “on" Time, Sq ( )
Initial RLT (Td;)

Final RLT  (Tdy)
Opacity (Yy)

Dust-Spot Efficiency (%)
Meets Criter{a?

12 13-5 ASHRAE o|0{Z & MSET1 M otA : A|-H 0[E, part 3.
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2000

Fgs = SLOPE OF LINE THROUGH
STEADY-STATE CONDITION POINTS

1500 |~ /
1000 /0
O

5000~ O

CUMULATIVE AMOUNT OF DUST FEO- g

o 1 1 1
0 0.5 1.0 1.5 2.0

CUMULATIVE RENEWAL MEDIA
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ASHRAE STANDARD 52.1 AIR FILTER PERFORMANCE REPORT

pate -l Test Supervisor .]{ Asl'w.,

Test Requested by XYZ FILTER cCo. Report Mo, _élD_L_(@
Manufacturer XYZ FILTER ¢O. Testho. [
product Name __ FLO-FILTER SERIES 30 Sheet Mo, 1
How Test Sample Was Obtained OPE N MARKET PURCHASE
¥oded to. $5-2%5 Dimenstons: 610 (mw) Hign &[0 (wm) wice TS (mm) Deep
-] -
E Rated Performance Data from Manufacturer Catalog No, Vnated g
g | { M rlow (m¥5 . 0.95 ® 5.
& Inftia) Resistance ( P4) 75 (5) éé
Final Resistance (P8} 250 @ w3
Inftfal Atmospheric Dust Spot Efficiency, % | 59 @ ::“é
Average Atmospheric Dust Spot Efficiency, 3 | & 0 gE
Average Synthetic Dust Weight Arrestance, 3 | 9 @ ;5
-
ASHRAE Dust Molding Capacity {q) |630 @ ég
Afr Flow  (1>/s) ) 0.95 ég
Inftia) Resistance (P33 ) 72
.3 Final Resistance (P2 ) 260
] Inftfal Atmospheric Dust Spot Efficfency, 3 | §7
'é» Average Atmospheric Dust Spot Efficiency, 3 | 72
Average Synthetic Dust Wefght Arrestance, 3 ‘]q
ASHRAE Dust Holding Capacity (9) 622
\

ll’mm Generic Type CART Rlo'GE Type of Media x~} { R E:I..
ég Effective Mediz Area ﬂ_(mz )U'rype' of atnestve NONE. Amount () T‘égg
%ﬂ Dust Feed Rate _0_.:"__(5["?) "S el
22| NoTE : NONWOVEN NYLON MEDIA BACKING 203
g | Test section nuct stze _ 62U X bLY mwm N
2 ® o5é

§22
23.
i

7

38 A—1 ASHRAE ofl0{ZE M2 MM of @ AR OlE, page 1.
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ASHRAE STANDARD 52.1 AIR FILTER PERFORMANCE CURVES
RepORT No._ (670 [ | 1001 100
- B o
TEST uo._l___g i — ~u g
SHEET NO. 2 3 80 // ~feo b
- 7 =
w -/ - =<
- 6 60 .
o e = =
-9 <
] —
wl
- - e =
a 40_ 40
o - g
(%] o
-3 (X
E zc- _ZD E
v =
2 1 £
0 o =
400 T
N Ji.s g
- 1
2300 —T71 s
2=[2-91 1.0 2
DATE <200 it
a Y
a L [t 0.5 =
A 100 1
4. Asha_ i 1 &
1751' SUPERYISOR oF i &
0 100 200 300 400 500 600 700
DUST FED, 9
CLEAN DEVICE - AIR FLOW VS. RESISTANCE
AIR FLOW fefm)

J 1000 2000 3000
T TT vy rrit | FTTIT 1 Pro i l LR DL 11 -
" ] &
- ann o
3 300 -4 3
= - 1.0 %

w Lo - .
gzoo_ 1 &
- ~—
4] 5w

0.
2 100 I £
o 4’* n =
L —H ] Jo 2
() 0.2 0.8 0.6 0.8 1.0 1.2 1.4 =

AIR FLOM n/s

38 A-2 ASHRAE O|O1ZH M&21 M4l of @ A8 0lE, page 2.
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