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ABSTRACT 

Tests of Flander ' s Airpure filters, stock number 6G31R-C, 
size C, specified for use in the GC -ORR Loop No. 2 a s 
full - flow , primar y coolant filters have demonstrated that 
this equipment is unsatisfactory for the intended appli ­
cation . D.O. P . (dioctylphthalate) efficiency tests were 
carried out on two filters in the "as received" condition 
and after typical thermal cycles. Only one unit met the 
design crite r ia of 99 . 9°/o efficiency for removal of 0. 6 
micron par ticles in the "as received" conditions, and 
this unit was subsequently damaged by thermal cycling . 

NOTICE 

Thi, document contain■ Informat ion of a pre l iminary nature 
and wa, prepared primarily for Internal uu at the Oak Ridge 
National Laboratory, It ia 1ubject to rev l1lon or correction 
and therefore don not reprennt o final report. The Informat ion 
11 not to be ab1tracted, reprinted or otherwlu given publ ic 
dluemlnatlon without the approval of the ORNL patent branch, 
Legal and Information Control Department. 



,----------------LEGAL NOTICE - ------------ --~ 

This report wos prepared as an account o f Government sponsored work. Neither the United Sta tes, 

nor the Commission, nor any person acting on behalf of t ho Comm iss ion: 

A. Makes any warranty or representation, expressed or implied, with respect to the occurocy, 

completeness, or usefulness of the informati on cont a ined in th is report , or t hat t h e use of 

any information, apparatus , method, or process disclosed in this report may n o t infringe 

priva tely owned righh; or 

B. Assumes any liabilities with respe c t to the use of, or for damages res ult ing from the use of 

any information, apparatus, method, or process disclosed in t h is report, 

As used in the above, "person act ing on behalf of t he Commission" Includes ony employee o r 

contractor of the C ommis s ion, o r employee of such contractor, to the extent tha t such e mployee 

or contractor of the Commission, or employee of such contractor prepares, disseminates, or 

provides a ccess to, any in forma t ion pursuant t o hi s employ ment or contract with the Comm ission, 

o r his employment with such contract or, 
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Introduction 

The heli um cool ant of the GC-ORR No . 2 i n-p i le loop i s to be f i lter ed 

through a full - flow high-efficiency filter to remove solids which might 

damage the coolant compressor impeller and gas beari ngs . It i s also 

hoped that the filter will be effective in l:Jlliting the spr ead of 

particulate radioactive material . Tests have been conducted in existing 

experimental fac i l i ties of the Reactor Division to determine the adequacy 

of a proposed filter design . Filter efficiency was measured in the 11 as 

received" condit ion and again, following typical thermal cycling of the 

units . 

Test Specimens 

The filters tested were Flander ' s Airpure, stock number 6G31R-C, size C . 

They were cylindrically shaped, 12 inches in diameter by 8- 3/4 inches 

long (note Fi g . 1 ). The filtering element was made up of a glass filter 

paper (F- 6oO) and corrugated separators arranged in a series of folds 

parallel to the flowstream (note fig . 2) . F.ach fold contained a 

cor rugated separator . The passages for med by the corrugations of the 

separators in the upstream folds directed the flow stream to the filter 

paper, while the passages formed by the corrugations i n the separators of 

the downstream folds served as escape routes (note Figures 2 and 3) . The 

filtering element was attached to a stainless steel cylindrical shell with 

* a sili cate adhesive (a mixture of silica soda, ground silicate, fireclay 

and asbestos fibers) . 

* M:l.de by United Gilsonite laboratories, Scranton, Pa . 
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Test Equipment 

1. 125 HP centrif ugal blower with necessary val ving t o permit 
air flows to 5000 cfm at a head of 98 inches of water. 

2 . Orifice run and necessary valves a nd instrumentation to 
mea sure a ir flow rate and pres sure drop acr oss t he test 
piece . 

3· Fl a nder' s Airpure filter s ize C (pre-filter). 

4. Filter mount with ups tream pl e num a nd upstream and downstream 
probe holes f or conducting D. 0.P.* (dioctylpht halate ) f ilt er 
eff iciency tests. 

5 . Aer osol contami nant equipment, upstream and downstream probes, 
and filter effic i e ncy measuring equipment.** 

6. Elect r i call y heated furnace, control panel and associ ated 
e quipment f or ther mal cycling tests. 

Effic iency Test Procedure 

l. 

2 . 

Filter unit was i nstalled in t he test equipment, as shown in 
Figures 4 a nd 5 . 

The blower was star ted with the t hrottling val ve closed • 

3. The air f low t hrough t he filter was gradually brought t o 
approximatel y t he desired r ate by gradually opening t he 
t hrottling valve . The f i lter s were tested at an air flow 
r ate equivalent to a helium flow r ate of 1000 lb/hr at 
314 ps ia, and 700°F . 

4. The equipment was operated until t her mal equilibrium was 
attained before t he final flow adjustments were made. 

5 . Flow data wer e taken . 

6. Contaminant wa s int r oduced at the plenum, and f ilter 
effic i ency data wer e taken . *** 

* Particle size, .6 mi cr on 
** Tes t equi pment furnished by Naval Research Labor atory 
*** Eff i c i e ncy data taken by Naval Research Lab . per sonnel, Mr. Young 

and Mr . Echoll s 
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Efficiency Test Results 

Flow 
~p (in. ~o) Air 

Unit Rate Across Filter Temperature 

Before Thermal C;y:cling 

* 2 522 lb/hr 132°F 
133 cfm 

1 572 lb/hr 
145 cfm 

130°F 

After Thermal C;t:cli!Y?i 

2 287 lb/hr .75 125°F 
71 cfm 

2 4o5 lb/hr 1.3 125°F 
101 cfm 

2 576 lb/hr 
146 cfm 

2.4 127°F 

Thermal Cycling Tests 

Air 
Pressure 

ATM 

ATM 

ATM 

ATM 

ATM 

Filter 
Efficiency 
Percentage 

99 .995 

86.oo 

86.oo 

83.00 

Filter Unit 2 was evacuated to 120 microns, and filled with argon at 

approximately 10 psig. Difficulty was experienced in evacuating the unit, 

due to the small s ize of the evacuation line (1/4- in. o,d. t ub ing). The 

0 filter was brought to a temperature of 700 Fin three hours, held at that 

0 temperature for a half hour, and then cooled to a temperature of 150 Fin 

t hree hours. This cycl e was repeated three times. Visual inspection, 

following t hermal cycling, revealed the presence of moisture in the filter 

container . This was corr oborated by vi sual inspection of the vacuum pump, 

which showed that there bad been cons iderable moisture in t he filter or 

fil ter container at the time it was pumped down prior to thermal cycling. 

* In order tested 
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Filter Unit 1 bad an effici ency too l ow to be acceptable (86 .oo per cent , 

prior to t hermal cyl ing) . However, it was evac'W:l.ted through a col d trap 

and ther mal cycled to check for the presence of moisture . In or der to 

obtain a better vacuum than had been obtained in Unit 2, Uni t 1 was 

equipped with rubber gasket s , and 1/2-in. o.d. evacuation t ube. It was 

also equipped with a vacuum gage on the end of the f ilter opposi te t hat 

to which the vacuum pump was connected. The f i lter was evacuat ed to 

13 micr ons on the pump gage and minus 28. 25 inches of mer cury on t he filter 

container gage . The filter was returned to atmospheric pres sure , unflanged, 

and visually inspected . No evidence of moisture was found i n the fil t er , 

t he cold t rap , or t he vacuum pump , 'l'he f i lter wa s t hen e qui pped with 

asbestos ga skets, evacuated to 1300 microns , purged wi th argon, filled wi th 

0 ar gon a t appr oximately 10 ps ig, and heated to a temperat ure of 700 F i n 

three hours . While a t t his t emper ature , the vent valve was opened 

moment arily a nd s t eam escaped . The f i lter was subsequently cooled, unflanged, 

and visually inspected . No evidence of moi sture was f ound; however , t he gas 

system was not compl etely t ight and some loss of mois t ure may have occurred 

dur ing the t hermal cyc l i ng period. 

Inter nal Visual Inspecti on 

The pressure vessel of Filter Unit 2 was cut open, and the f ilter cartr idge 

was visually inspected . The f i l t ering material had a scor ched appear ance, 

as compar ed with the cr eamy-whi t e appearance of the f i l tering materia l i n 

a spare unmounted car tr i dge (compare Figures 2 and 6). This may have been 

due to t he charring of D. 0 .P . pi cked up during t he filter efficiency t es t . 

No fractures or t ears were vis ible in the f i lteri ng material . 1he masti c , 
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sealing the filtering material t o t he metal of the cylindrical wall, 

was cracked in several places (note Fig. 6) . However, the bonding mastic 

of the spar e , unmounted cartridge was also cracked in several places 

(note Fig. 2 ) . 

Conclusicns 

1. Out of two filter units tested, only one unit demonstrated sati s ­
factory filtering in the as-delivered condition . This may have 
been due to quality control during fabrication or to damage during 
delivery and assembly. Reasonable care was taken to avoid mechanical 
shock dur ing a ssembly. 

2 . The filter which demonstrated acceptable efficiency in the as­
delivered condition was damaged by moderate thermal cycling or 
by the handling procedures associated with this test. Agai n, 
reasonable care was taken t o avoid mechanical shock . 

3· Water vapor was outgassed from both filters during thermal cycling. 
This could have been adsorbed moisture and/or water of hydration 
in t he filter constituents and/or the mounting mastic . 

4. Filter units of the type tested are not suited to the intended 
application wit hout further testing to determine t he reason for 
failure and to demonstrate satisfactory design modifications , 

Recommendations 

1 . If t here is a continuing interest in the use of this filter 
type, t he following steps are necessary: 

2 . 

a. Tutermine the reason for failure of Filter Unit #1 in the 
as-delivered condition and take steps to correct. 

b . Tutermine source of water vapor noted in thermal cycling 
tests. 

c. Tutermine whether thermal cycling, per se , is responsible 
for filter damage . 

d . Tutermine mechanical shock sensitivity of filter in as ­
delivered and post-heat condition . 

Investigate other filters which may satisfy design criteria and 

conduct a pr oof- test program on the most promising . 
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U. CLASSIFIED 
PHOTO 36516 

Fig. 1. Oblique View of Unmounted Filter Cartridge. 
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PHOTO 36518 

Fig . 2. View of Upstream End, Unmounted Filter Cartri dge . 



• 

8. 

UN CLASSIFIED 
PHOTO 36517 

Fig. 3. Vie w of Downstream E nd, Unmounted F ilter Ca rtridge . 



Fig. 4. View of Filter Installed in Test Rig . 
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F ig . 5. Alternate View of Filter Installed in T est Rig . 
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Fig . 6. Cutaway View of Filte r Unit 2. 

UNCLASSIFIED 
PHOTO 3 6515 
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Fig. 7. Oblique Cutaway View of Filter Unit 2. 

UNCLASSIFIED 
PHOTO 36514 
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