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1.0 Statement of Probhq 

The Materials Teati= Reactor exee~na l  air a~s t am is that mot@ 
. 

of f*aci l l t ies  whYch col lects ,  prooesses, end disposes of a l l  radio- . 
rictive air that requires dispersal Lnto the atmosphere through $he 
main stack. The greatest  volume of this ais  ceenes f r m  the reMtor 
cooling a i r  system. !2he rrmaiAing am11 portion comes Prom the eon- 
tcrmlated air  systan which provides ou t le t s  for  radioactive Bases tn 
the laboratory hoods and caves. 

The system w i l l  consist of ducts from.the reactor building and 
reactor build- wing t o  the f i l t e r  and fan  builbing. If necessary, 
the a i r  w i l l  pass through f i l t e r s  before passi  into the fans o r  
blowers. The a i r  exhausted fran the fans and b y owers w i l l  be col- 
vlected into a slngle duct leading to  the stack. Ihe stack w i l l  be 
high enough t o  assure that radiation ,exnosure from these staok gases 
w i l l  not exceed tolerance anywhere on the s i te .  The arrangement 
should provide f o r  future expansion without major a l tera t ions  to the 
existing system. 

3.0 Proposed Design 

The extexnal air  system consists of twa separate systems whioh 
connect in to  one on t h e  exhaust side of the blowers aad fans. The 
two systems are considered separately i n  succeeding paragraphs and 
then jointly i n  the discussion on the f i l t e r  and fan building and 
stack. . 

The reactor cooling a i r  ducts leaving the reactor  are 2.5-foot 
square. These w i l l  connect t o  a single &-foot square duct below the 
basement f loor  of the reactor building. The 4-foot duct leads to 
the f i l t e r  c e l l s  of the f i l t e r  and fan building. Three f i l t e r  ce l l s  
i n  para l le l  are provided. Each c e l l  w i l l  contain two f i l t e r  beds i n  
series. The a i r  w i l l  f i r s t  pas* through a bed of lbmerican A i r  F i l t e r  
Cconpany Airmat deep bed f i l t e r s .  Pre f i l t e r s  i n  the second bed are  
Chenical TIarfare Service No. 6 f i l t e r  unite. The a i r  passgs from tho  
individual f i l t e r  c e l l s  into a plenum chamber, which i s  connected to  
the exhaust blowers and shutdmn fan, There w i l l  bs WBB one-h-ha3f. 
owaci tp  blowere i n  paral lel ;  any two of these blowers w i l l  operate 
when the reactos 15 a t  nomaQk (30,009 kw.) power level* The shutdown 
fan W i l l  serve to  cbol and provide suffloient a i r  flow throq& the 
reactor during shubdown. The air leaving the exhaust blowers o 
shutdown fan p s s a s  in to  a oaarrm duat leading to the stack. 

We ~onftminBtad alr system w i l l  have 2-inch diameter openings 
in 'the hoods aruf caves i n  the laboratories of the reactor building 
wing, A 2-inch diameter pipe orkbevlkll lead from these openings t o  
a 4-inch diamete~'1ine i n  the basement and then t o  a 6-inch diameter 
header i n  the servioe corridor. The 6-inch diameter header w i l l  le~lc: 
t o  the sembbar a t  We south end of the  wing basement. "me pipe f r c . ~  
the scmtbblerr to the f i l t e r  and fan house w i l l  be 12 inches i n  diamet;6--, 
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F i l t e r  No. 85 al terdown followed by a single layer of No. 50 F i l t e rm 
d m ,  an8 then tb~ough Chaniaal t;'arPare Service No. 6 f i l t e r  paperr 

4.14 Exhaust BImers 

*r The exhaust blowers fo r  normal, (30,000 kov.) operation w i l l  
'C- handle the amount of a i r  and operate under the conditions specified 

in .  sectians 4 Y ,  5.1, and 5.2. If (n) bLowers are requ-d Sor no& _- operation, (n  + 1) blowers w i l l  be provided. %is w i l l  peanit ths 
operation of the reactor t o  continue i n  the event of fa i lu re  of one 
of the blowers o r  motors. The exPlaust blower motors w i l l  be supplied 
with n m a l  comercia1 e l ec t r i c i t y  only. It is recometided that the 
impellers of the blowers be of s teel .  'Ihls w i l l  f a c i l i t a t e  d .on- ? B!auSnafion of the blowe~s i n  the event repair  work i s  ncbtessa y. 
Since the established pressure drop oP 50 inches of water may be con- 
eiderably above the actual pressure drop a t  the normal a i r  flow i t  is 
recammended that blowers with inlet-diffuser  of pre-rotatfon vanes be 
obtained. !Chis w i l l  pennit operetion w i t h  normal air flow but a t  a 
reduced head, with a resul tant  saving i n  power. 

4.15 Shutdown A i r  Flow 

During shutdown of the reactor it w i l l  be necessary to 
maintain a flow of a i r  through the reactor t o  cool the graphite and 
t o  assure there w i l l  be no flow of air from the reactor out  in to  the 

Ir maator  building. capacity of the fan required during ahutdown 
has been se t  at 5,000 cfm. The t o t a l  pressure drop through the system 
fo r  this flow w i l l  be approximately 2 inches of water. The shutdown 
fan w i l l  receive i t s  poser from three separate souroes, any one of 
which may be used. The three sources are : 1) normal commercial 
e lec t r ic i ty ;  2 )  site-produced emergency e lec t r ic i ty ;  and 3) di rec t  
gasoline or  d lese l  engine drive. 

4.16. Operation of Reactor A i r  System 

During normal (50,000 kw.) operation of the reactor the 
cooling w i l l  be provided by the exhaust blowers which w i l l  be supplied 
by normal conaaercial e lec t r ic i ty ,  Durlng a nomnal shutdown period 
the shutdown fan, powered by normal conrmercial e lec t r ic i ty ,  w i l l  
provide cooling. Durbng an emorgencg aecompaniea by the f a i l u re  of 

2J the commercial supply of e l eo t r i c i t y  the operation w i l l  continue a t  
I 30,000 kw, f o r  a period of 30 seconds. During, o r  a t  the end of this 

d 
period the shutdown fan w i l l  start up autmatical ly,  being powered by 

I :* e i ther  of i t s  other two sources of power. The reactor w i l l  not be 
operated a t  any power level  i f  the shutdown fan or i t s  easoline (o r  

*, diesel )  engine drive i s  i n  a s t a t e  of repair. 
h 

4.2 Contaminated A i r  System 

'Ihe c o n t d n a t e d  a i r  system removes the radioactive gases froin 
the hoods and aaves of the laboratories. There w i l l  Be one off-gaa 
l ine  from eaoh hood o r  cave. 2he v o l a e  of a i r  t o  be handled by each 
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pressure drop through the system up to that  point. Ihe pressure drop 
across the individual f i l t e r  beds and across the f i l t e r  c e l l s  w i l l  
a lso be indicated by manometers or  other suitable instrtrments. 

, , 
, -: 

Ion chambers w i l l  be located about one foot from the surface m 
,+ 

of the f i l t e r  frames. lhese w i l l  determine the ac t iv i ty  of the dust 1 

:I I 
collected on the f i l t e r s .  An additional ion chamber will 'be provided 
i n  the fan house ex i t  duct t o  deternine the ac t iv i ty  of the a i r  being !-. 
passed up the stack. A l l  ion chmbers are connected to  electronic 
recorders. 

The indicators and recorders of a l l  the above instruments w i l l  
be i n  the. instmunent room of the f i l t e r  and frtn building, Additional 
i n s t m e n t a t i o n  w i l l  be necessary for  the operation'of the blowers, 
fans, and valves. The extent of t h i s  additional instrumentation has 
not been determined. 

5.0 Design Data 

5.1 General 

Bite Elevation, f t .  4,930 
Barome t r i o  Pressure, lb/in2 12.25 

' 5.2 Reactor A i r  System 
~. . 
: e Flow into bottom of ba l l  zone 1,610 l b / m h  

Flow through top thermal shield 250 lb/min 
Allowed fo r  leakage around beam 

holes, etc. 140 lb/min 
Total a i r  flow 2.,000 lb/min 
A i r  Temperatures 
Inlei to  reactor 75 - 100oF 
Outlet from reactor 190 - 2liSOF 

Kaximum total .  pressure drop 50 inches H20 
Pressure drop frcm reactor i n l e t  t o  

thermal shield ex i t  40 inches He0 
Reactor exi t  ducts 

Number 
Size 

EIaximum ex i t  volume (2150F) 
Shutdown a i r  flow 

:' Shutdown pressure drop ( t o t a l )  2 inches HgO 

Ifumber of off-gas openings 
i n  present design 40 
max%m%m Co. PWviae f o r  

EiMmun Row $r o F l g a s  opening 
X a x h u i n  f lok , based on ten 5.n use ) 
Ca$aoity of fan 
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! '* fL1.t7~5-1. Ear& ae91 *i&l oeatain tmo be8s ok f t l t e f  rr. P ' r  :$t.&h- 
, , 
, . p a d m e ,  ' W fil%ers used i n  the first btia w i l l  be ca l la8  : e o W n g  

"rr- c , fS2i&a, r@Ue tha e in %e second bed w i l l  be cal led 130li&%Y@ 
fiktt-teb. ma rd-~ng l i l t e r aa r t11  be MeriQan A i r  mlterbellrp bed 
filger~tr fS1Led w i t h a  ei~a;Ze layer of No. 28 F i l t e r d m  fdX3.wed bg 
a -6. l&p of NO. 50 $nterdown. The polishiag Ptl*era ~ $ 1 1  be " 
Chei@J.~aJ Wapfare Service No. 6 U t e .  General data on $bse f$ltercr, 
age & v e n  & aec%ion 5.4, %era w i l l  be 3.6 mite of .W fd l t e r e  and. 
S5 W t s  of GVJS f i l k e r s  i n  each cel l .  The layout apd f i l t e r  oa l l s  
&re diecrrs&e& $n seotgon 6.31. Exxyerience bt  tbe O m  X 4 0  i l e  
indi'oatcrs t ~ t  ths l i ve s  6f the  f i l t e ~ s  W U ~  be about D monKs fo r  
We raugb&a@~ filters and 18 month8 for  the polishing f i l t e r s .  How- 
ever, since the a i r  entering the E;TB is subjected t o  a r iner  degree 
of filterbg Zhan that ahich enters the X-10 pi le ,  these l i v e s  may 
be gr*atlg exceeded. 

6.13 Fzb8ust Blowers and Shutdoxin Fan 

There w i l l  be three one-half capacity exhaust b lmer s  and 
one shutdown fan. Zhe blowers w i l l  be powered by comiercial elec- 

kr t r i c i t y  euppl . Two blowers w i l l  be used f o r  normal operation while 
the th i rd  w i l  1 serve 4s a spare* Each blower w i l l  be capable of 

A delivering 20,500 c f i ~  a t  215OF against a head of 50 inches of water. - lthe &utdom fan w i l l  be a conventional fan  capable of handling 
5,000 cFm a t  TOOF against a head of about 2 inches of water. The 

N E&n w i l l  be supplied with comercial  e lec t r ic i ty  and w%fh s i t e  pro- 
duced emergenc e lec t r ic i ty .  The fan w i l l  a lso be driven dfrect ly 
by a 5 HP gaso 9 ine engine. For normal shutdocm the commercial 
e lec t r ic i ty  supply ail1 be used. Bm control w i l l  be such that the 
fatr w i l l  automatically start by ei ther  the s i t e  produced emergenGy 
eaectr lci ty or  the gasoline engine when normal commercial e l ec t r i c i t y  
f a i l a .  The e%haust sides of Gie fans and blowers connect t a  a 6-foot 
square duct leading underground to  the stack. 

In  section 4.16 i t  hlks been specified that the reactor w i l l  
not be run when the shutdown f a n ' i s  down fo r  repair. To keep r e w t o r  
down-time t o  a minimum i t  1s recommended that  spare par ts  fo r  the I 

shutdown fan and drives be kspt on hand. 

6.2 Contaminated A i r  System 

mis proposed design f o r  the contaminated a i r  system i s  intended 
to inform the reader as to  w h a t  thoughts have bean prevalent a t  ANL 
i n  regard t o  this problem. It i s  believed to  be a workable solution, 
but it i s  by no means the only solution. An endeavor was made to  
keep the pressure drop low f o r  the maxitllum expected flow. 'Ihe t o t a l  
pressure drop through Qe system f o r  a flow of 500 cfm up t o  the 
scrubber and 1,000 cf'm a f te r  the scrubber i s  about 1 4  inches of water. 
Calculation of this pressure drop i s  given i n  Am-CKF-37. A general 
plan of the ducts for the system i s  shotni on KTR-3067-C. 
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6.21 Frau Hood t o  Scwbber, Inalusioe 

The gases that the system w i l l  handle w i l l  oontain acid 
vapors, and the system requires use of aaid r e s i s t a n t  mater ial  up 
to  the scrubber. 

TRe off-gas opening provided i n  the hood o r  save w i l l  be 
the open end of a two-inah diemeter l ine.  The off-gas openiqp w i l l  
be provided w i t h  hinged covers. The two-inch l i n e  from the hood 
w i l l  r un  along the service s t r i p  and conneat t o  a four-inch dlrrmeter 
duct where the l i ne  Goes through the f l oo r  in to  the basement. Ihe 
four-inch l i n e  w i l l  connect t o  a six-inch diameter header i n  the 
service corridor of the reactor building wing basement. The six- 
inch header n i l 1  convey the gas to the shrubber. Acid r e s i s t an t  
material  %?ill be used fo r  the two- four- and six-inch l ines .  The 
scrubber w i l l  be located a t  the south end of  the service corridor 
i n  the reactor  buildins wing baserment. 

6.22 From Scrubber Through Fans 

The l i n e  from the scrubber t o  the f i l t e r  and f an  house 
w i l l  be a 12-inch diameter pipe. It w i l l  not require acid-resis tant  
material and may be of carbon a tee l  w i t h  sui table  soil,  protective 
covering. The l i ne  w i l l  be underground and w i l l  be adjacent t o  the 
reactor a i r  ex i t  duct a s  shown by MTR-30674. Depth underground w i l l  
be suff ic ient  t o  waive shielding of the duct. 

F i l t e r s  are not provided f o r  this system. ?be area marked 
"future" adjacent t o  the contaminated a i r  fan  c e l l s  i s  provided f o r  
them i f  they are  needed. 

There are two fans provided fo r  the system, are  of whiah 
w i l l  serve as  a spare. B o t h  of these w i l l  be connected to  conrmerclal 
e l e c t r i c i t y  and s i t e  produced emergency e lec t r i c i ty .  Each fan  w i l l  
deliver 1,000 cfm against a head of about 14 inches of water., 

Zhe exhaust sides of the fans connect to  the six-foot 
square duct leading to  the stack. 

6.3 F i l t e r  and Fan Building 

lhe design proposed for  the f i l t e r  and fan building mas arrived 
a t  a f t e r  careful consideration of the requirexients of section 4.31 
i n  regard to  modifications. Pie ~ e n e r a l  plan of the building i s  
shown by dravfings LTR-3065-C and I'ITR-3066-D which accompany this 
report. The ce l l s ,  ducts, and servicing are discussed thorou,$ly i n  
succeeding sections. I k e  instrument room, f a c i l i t i e s ,  and construc- 
t ion w i l l  agree w i t h  requirements of section 4.33. 
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dastgnea s;0 .&BT can 'h b~s&a;lM %fBtittF- %.%.&t &p the aP %aftable 
p a ~ k i , ~ ,  Cpnstmc,tioa a@$ zkha m1tBr &ells. @Ul be ~ a c  :~e$gForaed. 
comrete. !phe wql3s betwmn c.eIls riZ1 be a, @f 6na' foot 
thick. @.tksep wall, thicknesses we del;sna.imd 'ttrfx wha% ks mqukred 
f o r  ~"niilding of- ~ c r  adjaaclnk duct@ or  bg: s b ~ ~ t r i ' p e : ~  regriraenta. 
Each c e l l  w3, have a Wa@61;8-r~~t dimef;er BiXbt~mf1~' Oalve &t each 
end',, lhese bu t t e r f l r  y. valve a =ill 3e 00ntro~led m&wally qper- "s ated hand-c3hrrala at. $lie tap or .%be aeX&s, ' Be  ce lg bs pro- . ~ 

oidee w i t h  d a i n s  and e e ~ i  v a t s .  IIhq c e l l  v e ~ t s  para@% ,fPlu&.Sng 
t b  c e l l s  w i t h  &tStde 'FS.efa~e %hap .&re ~ p w d  i9specrticm o r  
f i l t e s  c h e n h j .  . . I 

6.92 Blowar and MI G e n s  I L-, 

1 1 ,me blr&-ers mid rms. $ec&Zve tkeSr a i r  fraBd cham-, 
bers beneath the cells a@ &&sohm?ge bp the e8x-foot ripnare e x i t  / -, duct ahlch i s  also bLlr ?&a .eslll). But6erf.Q vtrlvas rh lcb  sa t t s fy  
the requireatants as y&v&t~ &I rrsc%i~n:4.32 w t l l  be providedon %he 
i n l e t s  oxitle%s d l  b l m e ~ s .  and f'stns. The c e l l s  w i l l  be of 
reinforce&. ooncrrete. The f loors  of %be ceU . w i l l  be one f a05 tbick. 
llze wall's of the exhaust blower: c e l l s  %i 11 be af reinforced coqcrete 
and d thiclmegs that ~ $ 1 1  sa,bl sfy strm.ctur&il requirewent s only. 
The eixhaust b l o ~ e r  c e l l &  exeesld t l ie ' fu l l  h e w t  of the building and 
have tops of removable. eonclrete slaw simi1a.r t o  the f i l t e r  cells.  
The d,lls containing tihe, sfiutaown and contruniaated a i r  fan8 w i l l  be 
w i t h l n  the: buildtng propBr wd ~ $ 1 1  be only Gbree fee t  high. %e 
walls, of theae c e l l s  w i l l  be a alnimutx .of @ti inches thick poxiz*ed 
concrete. The tops of these ran .irjlls will be s t ee l  doors whicfi 
are hinged a t  one side sn8 can Be Swung upwar3 'when wPvicing i s  . 
neceseary. Rese  doors w i l l  be a minimum OF 1/4 Snoh sick. 
Entrance to the exhaust blowep c e l l s  f w  semic:ing w i l l  be &rough 

1 - conventional s iee a tee l  doors; the min imum th5oknsss of s t ee l  3n 
these doors w i l l  bet 1/8 in& a 3 e e  ~11~1 be are&npl i n  a l l  sell.4. e 

6.33 Flenm. Chambers and Bit Duct ,- 

The plenum chsrmber rvhich receives the reaatoo ooolina; air  
" Tram! the f i l t e r  ce1I.S is crXtended east  0u.t beyond the building, A 

wnhole i s  provided a t  the top of this extensLon to provide aaaeaa 
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S E C R E T  - - - - - -  
t o  tb chapnbs~. m e  plernan chamber beneath the oontaminated air 
c e l l s  does not have an aaaess post. The ex i t  duct t o  the s$ack has 
a mlanhole, at Hw eas t  s i b  of the building. lhis duet has its top 
a t  ground leveL and this side of the duct w i l l  then have t o  be ap- 
prox2mately one foot  thick concrete. 

6.34 Yaintenanoe 

lChe on13 major maintenance t o  be considered 1s the 
changiw of f i l t e r s  and the removal of e m u a t  blowers. In  e i t b s r  
cese there i s  no geman6nt Ins ta l la t ion t o  f ac i l i t a t e  the operations. 
Amotor orane w i l l  be use& f o r  0th operatiom a 

?he changing of the f i l t e r s  i s  the only main.a;enance wuch 
w i l l  take place a t  regular intervals  and a def in i te  procedure i s  
neoesmy. !he c e l l  w i l l  be closed off i n  such a manner that  a 
81-t negative pregame i s  maintained. The f i l t e r s  dl1 then be 
sprayed w i t h  tfQ.E. Special Cocoonn or  sb.ilar protective coating 
ta  fix the radioactive dusts on the f i l t e r s ,  After this coating is 
dry the f i l t e r s  w i l l  be rermoved. .The CWS f i l t e r s  are housed l a  ex- 
pendable wooden fparaes which may be buried o r  burned. llhe AAF un i t s  
are not expendable. They w i l l  require removal t o  a decay storage 
area and a f t e r  the ac t iv i ty  has decayed enough the f i leer ing media 
i e  m o v e d  and the protective coatinz stripped from the frenne. A n  
extra se t  of AAF f i l t e r  frames v r i l l  be available so that they may 
be ready f o r  loading the ce l l  when a f i l t e r  change i s  neoessary. 
After removal of' the f i l t s r s  the c e l l s  w i l l  be washed down w i t h  
water, and personnel outfitted w i t h  plwtective clothing and e i ther  
supplied-air ox self-contained masks w i l l  enter the c e l l  and i n s t a l l  
the new f i l t e r s ,  

Approved by: 

S E C R E T  - - - - - -  
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APPEEfDIX f 
BlblioRmphY bf Desun and Develom~nt Reports 

CF-49-4-147, V A i r  Bandling Facili t iesEbr Eigh Flwr ~ i l e " ,  B.E. 
h e l l e r .  4-14-49 - - - - - - - *  - - -  

A proposed design fo r  &he external reactor sir system based on 
inf'ofma tion available aZ: that time. 

CF-49-11-20Br %TR Report on Tnternal A i r  Systmnlt, W.R, Gall, 
11-21-40 

S w a r i e e s  the raquiremenfs fo r  and desSgn of the reactor in- 
ternal  a i r  system. 

ANL-JRH-20, "Heat Transfer and Pressure Drop Experiment@, C.F. Legsq 
9-29-49 

Report on experiments conducted at  Argonne on a packed ooll~nn 
of one-inoh diameter graphite balls. 

ANL-EK2-19, "Argon A c t i v l t ~  2ron the Eiaterials Teating 'bao torn ,  
C.F. Leyse, 11-17-49 

Caloulation of radioactivity due t o  argon i n  the reactor cooling 

. . 
CF-49-11-18Q, "Argon Activity i n  Reactor ~ o o l i &  A i r ,  JsA. Lanb, 

11-17-49 
Brgon ae t iv i ty  and racliation af the ground fran st;an,k gases. 

4 CF-49-11-2t9, "Air Cook2ng Systemn, J.A. Cgne, 11-23-09 
mert &isaussion of the bases for, the  d&s%gn of l;he reactor 

eoollng a i r  system. . 
, , ~%,W~@IZIL Tarnpqrattire R.ises O r a p h i b  IN.riw '%&Mad 

&ir &ow", 6 ,pi &pe;  14-80 
The rages of heating up o f  graphi$.e :rXw%ng Z03000 'Me p.Wer 

level  and shut&m when there i s  EM a i r  kJ,our. 
. . " C ~ ~ l i n g  R e q ~ m n t s  if' Graph$.fe. Heer -~@b@ownYI., 

~. 
G.P. Le~ire,. 1-6-60 , . 

tb D e t e ~ ~ ' b i o n  o f  volutaes of air rew2*~8: ta awl -@t&ph3;tre Qww 

hamrind
Pencil

hamrind
Pencil



. , , . ~ .~ ~. . . 
. -, . g.b@F-sg‘, .!rmi&ui.s .!&pough @--ate& A* $gs*.". . 

c.r. kpe~, B-9-5~ h 

:. B b m ~  .#drop ~&loqlr+t&m~: fox, a p ~ ~ p ~ g a .  ae..&w 00f: &a ar- 
inabd: sir  ;ragatwe ~. . . 
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AP?E~YPIX 11 
Reference Drawing L i s t  

Pile Structure - Outlet A i r  Ducts - Wdamental Dimen- 
sions, 7-20-49 

Reactor Structure - A i r  and F!ater system - Fundamental 
Dimensions, 11-9-49 

Reactor Structure - Pictorial  View 

Reactor Structure - Plan View 
, @ 

Vertical Section ! B r o w  F i l t e r  and Fan Building, 
1-31-50 

Plan View of F i l t e r  and Fan Building, 2-3-50 

Reactor and Contaminated A i r  Eucts, 2-7-50 
- .  ~. 

~ ~ 

, . 

APPElCDIX 111 
Reference Persomel 

A r g o n a s  aat tonal  Laboratory (External A i r  System) 

J.R. Hufftaan - Design Developent 
Bldg. 10, Room 22, S tens ion  147-146 

E.R. Fal ls  - Design Calculation 
Bldg. 10, Roam 21, =tension 147 

C.F. Leyse - Design Calculation 
Bldg. 10, Room 26, Exten8ion 79 

Oak R i d p  National Laboratory (Internal  Fleaatop A i r  System) 

S E C R E T  - - - - - -  
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APPENDIX I V  
Alternate Desian Studies 

Die design proposed f o r  the f i l t e r  and fan b u i l d i ~  was devel- 
oped through a se r i e s  of changes oi? the  or ig ina l  plan. The general 
plan of the b u i l d i q  has not c h w e d  much from the o r ig ina l  layout. 
The major changes are: (I) the f i l t e r  c e l l s  and ducts have been 
placed below ground level ;  ( 2 )  the c e l l s  f o r  the shutGown and con- 
taminated a i r  fans  have been made smaller. 

@ere i s  a lso  a previous report  on the external  reactor  a i r  - 
'sys6&, CF-49-4-147 by H.L. Goeller of ORRL. The present design 
has  been chosen because i t  i s  more susceptible t o  modifioation tha& 
%at presented i n  CF-49-4-147 and also because i t  i s  a neater%ayoui 
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