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sponsored by an agency of the United States 
Government. Neither the United States Govern­
ment nor any agency thereof, nor any of their 
employees, makes any warranty, express or im­
plied, or assumes any legal liability or responsibility 
for the accuracy, completeness, or usefulness of 
any information, apparatus, product, or process 
disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein 
to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, 
or otherwise, does not necessarily constitute or 
imply its endorsement, recommendation, or favor­
ing by the United States Government or any agency 
thereof. The views and opinions of authors ex­
pressed herein do not necessarily state or reflect 
those of the United States Government or any 
agency thereof. 

Lawrence Berkeley Laboratory is an equal opportunity employer. 
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REFRIGERATION SYSTEM 
TITLE 

FIBERGLASS FILTER DESIGN 

OBJECTIVE: 

De sign an oil mist se pa rator to delive r Ie s s than 1. 0 P. P. M. particle s 
with a pre~sure drop less than 1. 5 PSI (41" H 2 0), optirnize cost, efficiency and 
pressure drop. 

GIVEN: 

3000 SCFM of dry helium gas at 18-20 ATM, assumed particles of size 0.01 - 1. 0 
P (oil smoke). Pressure of particles above lOp also ccnsidered. 

DESIGN: 

Based on gas density, superficial velocity and entrained particle size, data and 
recommendations obtained fronl: 

1. "Filtration Of Radioactive Aerosols By QassFibers," A. G. Blasewitz, et a1. 
Hanford Wots HW -20847 (1951). 

2. "72" Bubble Chamber Vent~il System Aerosol Renloval, 'I R. Byrns 
\, LBL EN4313-03MSl - (1960). 

( 
\. 

3. "Oil-Water Removal System for 3000 SCFM - 300 PSI Helium Gas, 'I LBL 
Spec M 484 - E. Hoyer (1976). 

As seen froH). references 1 and 2; for particles in the range 0.1 to 1. 0 micron 
fiberglass filters provide the most efficient separation. 

. 1 
Type AA and 115K of hberglass have been selected. 

The problem is comprised of thre"e pa rts: 

1. Calculations of collection efficienty and pressure drop for various numbers, 
combinations, bed depths and packing density of fiberglass layers, for various 
diameters of pressure vessels and for various particles concentration in in­
let flow. 

2. Optimisation of obtained data. 

3. ApproxirnatA estilnation of life expectancy calculations have been done for 
24", 30';36 1

} 4211
• 54" pressure vessel diarreters an~d for 200, 500 and 1000 

PPM concentration of particle s in inlet flow. 

Nomographs D-2, D-3, -D-S', D-6 (ref. 1 and 2) have been used. D-2 and D-3 
giveAP for air flow at atnlOsphe ric pres sure. 

1..-________ --,--____________ . ___________ ._ .. __ . ___ . ______ ._ .. _____________________ ---' 

'. '" --' '---... .... ,-. 
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Pressure drop 
account, thus: 

P correction factor for helium gas at 20 ATM was taken into 

where: -

= <x'Yair ' V 2 

2 g 

.n V 2 =r;:/ .The 
2 g 

4 
, A 
j~Ph' =AP . i e l.l\ au 

"0. = 0.0803 
faIr 

LBS 
SCF 

o C .. - _ , LBS 
at 1 ATM, 0 , !he - 0.2085 SCF at 20 ATM,' 00 C; 

correction factor equals 
l_lODF 

0.2085= 2.6' collection efficiency n equals -100 
0.0803 ' 

(reference 1 ), where DF - DecoITltaITlination Factor, accor,ding to reference 1; 
"For each type of fiberglass investigated, the decontaITlination factor was 
eITlpirically deterITlined as a function of bed depth, packing density and super­
ficial flow velocity!! and is independent of gas flow density. 

This statITlent is true for a collection efficiency. NOITlograph D-3 and D-5 were 
used for heliuITl flow. 

Collection efficiency (ref. 1, 2 can be defined as n(%) .: ( 1 _ Co). 
Cin 

100, ¥.here 

C,a-outlet concentration, C. - inlet concentration. 
In 

Results are sUITlITlarized in tables below: 

, 

,; 
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