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This report covers an experimental Investigation of the relative
efficiencies and cperating life of three combinations of American Air Filter
Company’s WG filter medie zs used in the plle cooling air filter house at

Osk Ridge National Laboratory.
The cfambinations of FG materlial tested are as follows:

() Two layers of 1/2 inch FG-50
{b) Two layers of 1/2 inch FG-25

{c) One layer of 1/2 inch FG-25 backed by ons layer of
1/2 inch FG-50.

<

The ahove combinstions were mounted in the frames presently in use and

tested under operating conditions in the filter house.

The following conclusions and recommendations are drawn from test

results.

(1) Combination (b) has a filtering efficiency of only
42.5% as compared with combinations (a) and (c), (see Table IV).
This is based on actual dust removal for equal air through
put. Thus, two layers of 1/2 inch FG-25 is unsatisfactory

from the standpoint of efficiency.
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1.0 ABSTRACT (Con't.)

The filtering efficiencies of combinations (a) and (c)
are virtually egual for the period tested. The actual
test period was 168 days which corresponds to normal
periods of 194 days and 370 days respectively for the
(a) and (¢) combinations due to the proportionately
larger flows through the test pockets.

With present discharge fan ceapacity and air stream dust
burden, the operating life of combinations (a) and (c)
are 1.67 years and 5.90 years respectively based on an
allowable pressure drop across the FG filters of 4 inches

-Hp0, This glves the combination of FG-25 backed by FG-50

an advantage of 3.54 to 1 over two layers of FG-50.

From gualitative observations of the dust penetration
through the test pockets 1t appears to be very probable

that the efficiency of the FG-25 backed by FG-50 combination
will decrease with a longer exposure period. This would
undoubtedly increase the plugging rate of the #2 or CWS
filters and the advantage gained by increasesd life due to
lower pressure drop might well be reduced. It 1s suggested
that the pressure drop across cell #l, filter #2 be checked
for any increase in plugging rate (this cell contains filter
pockets of the 25-50 combination).

2.0 TEST PROCEDURE

A total of twenty-two FG filter pockets were made up. The filter

meterial used in the first and second layer of each pocket was welghed to

the nearest 0.0l gm. After "loading” the pockets, the pressure drop across

each was msasured using air at 150 standard CFM. The 150 CFM corresponds

filter house.

approximately to the flow through each filter when in service in the pile

A plot of A P ve. CFM was alsc mads.
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2.0 TEST PROCEDURE (Con't)

; ' Three sets of filter pockets with sixz (6) pockete in each set were
assembled using FG material picked at random from the stock maintained for

filter house use. The combinations of FG material used are as follows:

Set #1 - two layers of 1/2" FG-50

Set #2 - two layers of 1/2" FG-25 )

Set #3 - one layer of 1/2" FG-25 backed by one layer

of 1/2" FG-50
While in the process of making these sets, it was discovered that there

vas an aprreciable difference in welght among the warious pieces of FG-25 media,
the panel welghts showing a statistically significant distribution around two
separate means. To test fof any difference in filtering efficiency between
the so-called "light®” and “heavy”™ FG-25, two additional sets of pockets were
assembled and tested. Ome of thess sets consisted of two pockeis containing
®light® FG-25 material (welght of 2*1/2'; rieces appro.ximately 2 ft. x3 f£t.
= 99 gus) while the other set of two pockets contained “"heavy” FG-25

material (weight of 2-1/2" pleces approximately 2 ft. x 3 ££.= 115 gms.)

All of the test pockets were installed in cell #4 in the pile filter
house on April 25, 1949. At this time all filters in this cell were replaced
with pockets containing one layer of 1/2“ FG-25 backed by one layer of 1/2"

FG-50 plus the test pockets. This cell then containsd a total of 150 pockets

. with a pressure drop across the cell of 1.00" Hy0.
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. 2.0 TEST PROCEDURE (Con't)

. At intervals of 2, &, 6, 8, 1k apd 24 weeks oﬁe pocket each from sets
1, 2 and 3 were removed from the filter house, the pressure drop at a

standard flow across eazch pockst measured, and the filter material removed
and weighed for dust burden. All pockets removed at one time had exposurse

position immediately adjacent to each other.

One each of the pockets conteining “light" and "heavy" FG-25 material
were removed after filtering psriods of 8 weeks and 24 weeks and tested as

above.

3.0  CALCULATIONS

. . A. Dust Burden - Plle Discharge Air

As a basis for all calculations the volume of air through the

filter house was taken as 90,000 CFM.

The filter house dust burdsn was then calcuisted, indspendently

fér sach test pocket as tollcous:

(L) gms. dust/pocket ¢  fillter house flow (90,000 cfm)
exposure time (days) pocket flow (cfm)

The gms. of dust per pocket was obtalned by welghing. These

g velghts are given in Table I.
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.. ‘ 3.0 CALCULATIONS (con't)

. Using values of AP across cell &, filter #1 (FG material)
obtained from the Operations Division at each time of test pocket
removel (see Table II), the flow through each test pocket was
resdily found from the plot of A P vs. flow at each removal

(Figures 3, 4, and 5). These values are given in Table III.

A sample calculation of total filter house dust burden based on the
combination of 1/2 inch FG-25 backed by 1/2 inch FG-50 after 42 days

operating time 1is shown below:

Total grems of dust collected = 33.60 (Table I)
. Operating time = 42 days

Totel filter house flow = 90,000 CFM

The A P across cell #i, filter #1 at the time of removal
(6-6-49) = 1.13" H0. Fram curve D, Figure #4, the
instantaneous flow through the test pocket with a dust
burden of 33 60 grams 1s 350 CFM. The average flow for the
42 day period is 400 cfm (Table III).

Substituting these values in equation (1) we get

33.60 gns , 90,000 cfmn . 180 gms. dust/day
T2 days %00 ofm / |

The ssme calculation was made for each test pocket and the results are

. given in Teble IV.
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3.0 CALCULATIONS (Con't)

From Table IV the dust burden through the pile filter house, besed on
FG combinatioms of 25-50 anmd 50-50, is 190 gms./day - botk these combinations

giving approximately the same valus. As compared with these two ccmbinations

the 25-25 combination shows a filtering sfficiency of only 81/190 or 42.5%

and-can be dropped from further comnsideration on this basis.

B. Operaiting Life - FG Filter Material

The calculation of the operating life of the twe FG combinations
under consideration is based on the allowable pressure drop across the
) . #1 or FG filters in the filter house and & plot of AP vs. dust

- burden (Figures 1 and 2) for the FG filter pocksts.

The present maximum allowable A\ P across the filter house is ~—
8 inches Hy0 of which about 7 inches HpO drop is dus to the FG and CWS

filters, the remainder being line loss.

The initial A P ecross clean CWS filters is ~ 1 inch Hp0 under
operating conditions. This leeves & maximum AP, assuming no CWS
incresse, for the FG filters of ~6 inches Hy0. Allowing for a 2 inch

H>0 increase in the pressure drop across the CWS filters (the increese

Al

has been ~~ 1 inch H,0 after 11 months of operation) leaves a working

: A P across the FG meterial of 4 inches H0.
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3.0 CALCULATIONS (Con't)

Total pumber FG filter pockeis in filter house = 600.
Filter houss dust burden (based on removal by FG-50 material) is

19C gus/dey whick is 190/600 or 0.316 gos. dust/dey per pocket.

Filter Pockst Combaining 1/2 inch FG-25 Backed by 1/2 inch FG-50

From Figure 1, extrapolating the straight line;, & dust burden of
680 gme/pocket will produse e P of 4 inches H,0. This corresponds

to an cperating 1ife of 680 gms./0.316 gms/day = 2150 days or 5.90 yrs.

1lter Pockst Comtaining Two Iayers of 1/2 Tnch FG-50

From Figure 2, sxtrapolating the straight line, & dust burden of
188 gms./pocket will produce e A P of 4 inches Hx0. This corresponds
t0 &n operating life of 188 gus./0.316 gms/day = 595 days or 1.67 yrs.
Thie gives an adventage of 3.54% to 1 in favor of the FG-25, FG-5C

combinstion from a pressure drop comsideration.

Valuse of operating life for several allowable pressure drops
are tabulated below in cass a change in fem capacity is considered any

time in the fubure. (IMPORTANT: see Recommerdations)

Werking AP, FG Filters Opsrating Life, yrs.

Inshes HoQ 25-50 50-50
3 k.43 1.15

#h 5.90 o 1.67

5 7.2 2.12

6 8.90 ' 2.60

#* Present Value
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TABLE I

DUST BURDEN JN TEST POCKETS, GMS.

ORNL-500

Ikxposure Time

FG Filter Combination

Deys
14
28
L2
56

98
168

25-25

25-50

50-50

22.73
ki .10

49.72

T7.53
133.83
130.5hk

T.32

33.60
k2 .47

78.88

135.63

3.63
12.35

18.90

19.76
L0.65
63.67

TABLE II

PRESSURE DROP ACROSS CELL #4, FILTER #1 (FG MATERIAL)

Date
4 /26/49
5/9/49
5/23/49
6/6/49
6/20/49
8/1/49
10/10/49

Operating Time, Days  {AP, Inches H,0

0 1.00

1k .00

28 1.12

L2 1.13

56 1.10

98 - 1.35

168 1.70
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TABLE IIT

FLOW THROUGH TEST POCKETS, CFM

ORNL-500

Operating Time FG Filter Combination
Days Instantaneous Flow Ave. Flow for Period
25-25 25-50 | 50-50 25-25 2550 | 50-50
0 1850 470 255 --- --- ---
14 1850 Loo 200 1850 435 227
28 1100 | 390 210 1660 k15 216
42 1100 350 200 1475 400 212
56 5k0 | 350 170 1310 390 204
98 280 | 265 150 925 360 180
168 2ko 290 146 €50 330 17k
TABLE IV

CALCULATED FILTER HOUSE DUST BURDEN, GMS./DAY

Opergyisg Time - FG Fil;;zg%m‘binat{on v
1h 79 106 112
28 73 --- 180
b2 5k 180 192
56 Th 175 155
98 100 200 206
168 107 220 197
Averags 81 194 * ] 186%

* 14 day values not included in the averags.

The weight or dust involved

vas small so that a small loss in removing filter material from pockets

is probably responsidbie for the low wvalues.
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L.0 COFCLUSIONS

A filter pocket mads up of 1/2 inchk FG-25 backed by 1/2 inch FG-25 is

unsatisfactory for use in pile filter house dus to its low Ifiltering efficiency

&8 compared with pockets contalning at least ome layer of FG-50. This
condition would lead 4o a fast plugging rate of the number 2 or CWS filters

in the house.

Tae Filter pockst made up of 1/2 inch FG-25 backed by 1/2 inch FG-50
appears to be Just a8 efficlent as ths 50-50 combination for the period tested
and has a useful life 3.54 times the latter based on & pressure drop consider-

ation of 4 inches 0.

The test psriod om the 25-50 combinstion corresponded 6 a normal
operating period of 370 days while the test _’period. on the 50-50 ;zombination
corresponded to & normal operating period of 194 days. These inéreased times
are due to the propcrtionatsly lerge flow through cell #4 which contained_clean
filters. During the test period cell #4 carried approximately 50% of the total

filter house load (normal proportion = 25%).

The results obtained on the test pocksts made up of "light™ and "heavy”
FG-25 material showed no difference in filtering efficiency_tqnd &ave the same

results as pockets made up of FG-25 material picked at random.
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5.0 RECCMMENDATIONS

In comparing the 25-50 and the 50-50 combinations one pocint of uncertainty
must be pointed out. At the last test pocket removal, the FG-50 material imn
:the 25-50 combination showed 100% penetration indicating that ite filtering
efficiency might drop off with additional exposure time. This would increase
the plugging rate on the #2 or CWS filters. This Wogld sharply reduce the
expscted life of the #2 filbter where replacement cost is approximately 3 times
that of the FG-material. At present no increased rate has beem noted in the

) #2' filter of Cell 4. However this pressure drop should be noted carefully
over the next few months of operation and if an a.'moréal rate of pressure

' drop increase is noted; & re-evaluation of the relative results of the 25-50

over the 50—50 combinations should be mads.

H. C. Savage /




