
A CONSTAN'l' VOWME RADIOC1Ili:r.1ICAL HOOD 
I 

By G. T. Suundoro, CR&D 

DESIGN PllILOSOPlIY 

In 1951, deoi(7l. criteria were being eoto.bliohed for a new chemiotry lo.bo::-u
tory to be built by the California Reoco.rch & Develornnent Co.:npu.ny, ond studies 
vero undertaken at that time to determine the type of radiochemistry hood trot 
vo.s to be uocd. The firGt requirement entublishod wan tlw.t tho hood must be o.n 
integral po.rt of o. constant volume central exhnuElt syotem. Secondly, and op
posod to a. constant voltL"llC uni_t, it was desired to obtain a constru1t face veloc
ity regru:dlcss of door setting. Lastly, it had to bo inexpensive. 

An examination of cornr.iercially available radiochemical hoods o.nd those in 
current use at A.E.C. sites showed that none could meet our three dc:nnndo. The 
problem was resolved by the designing of a hood that was formulated o.round 
several features: 

1. To meet constant volume and constant face velocity -- which we set ct 
approximately 100 FPM -- it was determined to use the hood door itself 
as an air regulating valve by incorporating ·a by-pass port directly 
abovo the hood compartment. 

2. The exhaust filters were to be installed im.~ediately adjacent to the 
hood outlet and at floor level to facilitate eo.se of change. 

3. The hood must be readily portable and must po.as through a standard 
3'0" x 7'0" door. 

4. It must be easily disassembled so that in the event of contaminatio~ 
only the affected part need be taken a.way. 

5. It must be inexpensive. . 
How these features were achieved are to be illustrated by a look at the 

unit as it was designed and tested. (Refer to Figures I & II (Slides 1, 2, & 3)) 

GENERAL DF.SCRIPTION 

The overall dimensions of the hood are 9'2 11 high by 4 1 311 wide and 2 1 10-1/2" 
deep, without front air foil -- with foil it is 3'1-1/2" deep. It is constructed 
throughout with mild carbon steel. The canopy and coverplates are of sheet metal 
e.nd the supporting members utilize standard structural nhupcs. All surfaces tr.at 
are exposed to either corrosion or contamino.t:i_on nre finished with a baked phe ~ 
noli c resin. The hood opening is equipped with a. rcrr.ovublc air foil to insure 
s~oothcr air entry. 

The hood deck will support a floor loo.~in~ of 500 pounds per nquo.rc foot. 
Standcrd utility connoctiono are provided, which includco o. cup sinl~. 

The hood section and tho by-po.:Ja 'section both rw.vc a fo.ce area 9f 11 square 
:feet; the hood window io likewise 11 oq_uure feet and as it is moved up or down 
the tota.l air intake area remains at 11 squaru foot. With cm averaco face vc
loci ty of' 100 FPM, tho volume rccai.na at rougl1ly llOO CFH. 

Tho air from both the hood o.nd uypo.no cornpo.rtmonto :rx:i.on through tho filter 
unito nt the bo.ao of tho hood. A fibcrGlan:J prcfiltcr io provided for each of 
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two 2 r x 2' .x 5·-7 /D" CWS fl~ ( eL1ui v .- ) .fi lto1'n conncc tod in purnllc 1. 'l'ho totul 
nir volwnc in the unit cn.n be o.djtwtcd. by mc:mn of n butterfly damper loco.ted 
do'W'nntr0n.m fr0m the filtcro. An inclicn.tinc; m1momotor ohowo tho prcoourc drop 
ncroso the filter bed, o.nd no the f:i.ltcr loading incronooo the totnl nir volume 
con be o.djuot0~l to o. m ... '1...Xi:num of 3" static pro::inuro drop o.croao tho filter bed. 

Tho concrete oln.b construction of tho buiJ.ding precluded rui.y acrvico bn.oc
mcnt so thnt o. .furred-in s1x1cc is provided nt tho oido of tho hood for the uUl
i tics o.nd duct run fro:u the floor to the ceilin[;. Since two or moro hoods arc 
normnlly insto.llod.sidc-by-oide, the common usnc;o or the utility spnco is eco
noii.ico.lly· achieved. All vo.lveo and controls aro mounted on the panel between 
tho hoods. 

The hood is quite simple to disassemble. The upper hood and by-p'.l.oo nection 
res to by gravity on the su11portinc structure. By disconnecting the utility out
.lets, the top section can be lifted off and to.ken from tho room. Tho lower fil-
. tor box and cmpportinc structure ce.n bo removed by disconnecting a coupli11g to 
both water druin and to tho nir ducts. 

The :filtcro are changed by removing the cover plates and wi thdro:wing the 
filters horizontally. 

. 

In order to ascertain the air currents, pressure drops, and e;enera.l flow 
characteristics of the hood, a unit was mocked up to be run for s~oke and ve-
lometer tests It was essentially as shown in Figure I and was used to deter-
mine optimum baffle, air foil and opening sizes. The unit was also used to de
termine the effect that each cow.ponent had on the other. 

In the original concept a simpl0'vertical adjusting baffle was used at the 
back of tho hood chamber. This demonotratcd n very rapid increase in face ve
locity for the lower (hooa_) section as the door was closed. Irowevcr, the total 
air volume rer:lllined fairly constant since the major pressure drop was concen
trated o.t the narrow e.xhauot outlet bet'W'eeri the hood and filter plenu;n. 

To correct this increase in face velocfty of the hood section, tho verti
cally adj us tinG baffle was replaced by a hinged bo.ffle, which could bo moved to 
decrease the nir volume (--thus velocity--) in the lower hood section when the 
hood door was lowered. This meche.nism works in this fafihion: when the door is 
closed to 10" or less from the bottom, tho operator may move the baffle to a 
imrtialJ.y cloned position by pulling a handle on the control pc.nel. Tho baffle 
lockn in thjs pooition until the door is raised at which time it returns to its 
ori£?.nc.l position. If there is no objection to the higher face velocity, the 
ba.f'ile doeo not ha.vo to be cloned. F1Gure III (Slid6 4) shows this linkage in 
achcuLD.tic faohion. Figure IV (Slide 5) shows tho total volume and avorn[;C face 
velocity of tho hood in operation. 

Tho uoc of the bo.ffle showed tbo.t a more lnminar flo·.r of air wno achieYcd 
with it thnn without it, and there wua o. minirnu.':l of hood turbulence re0urdleos 
of door c;ottin,s. Thora ·1:1111Jcnrod to be no bnck-up of air from one co::J.Jl.;."lrtn,C;;nt to 
tho other, olthoueh, as would b0 anticipated, there was o.n increaoc· in staen~tcd 
air in the bottom (hood) compartment ao the door \U'.S lowered. Ex:por:ir..ento vi tb 
variouo nizeo of air foilo showed thnt there wno little vc.rintion in effect due 
to sizo. Rovovor, tho lr..!"eor ono performed better. Tho final ro.di us we.a the 
maxi..":'lu::i cu .... -..Yo.turo to fit tho phyoicn.l inoto.llo.tlon limi t11tiono ir.ipoocd by both 
building and rioroonnol accoos. Slotted fuirin.zo wc.:1·0 found ineffective c.t tho 
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rolntivoly low volocitioo involYod. It io woU to o_ti1::.o, ho"Wovor, th.o.t tho flow 
}.'1..'\ttorno 'With tho nir roilo Yoro mu:ny timoo bot tor tb.u.n without: tho ovorull 
o.ir l"\Ut torn wo.o lru:iino.r with, but turbulent without / tho foilo. 

ROOD LDITTATIONS Al:.'D COST 

There nro limitations, of couroo, to thio type of hood. Tho moot obviouo 
one io tlu1t tho nu~bor of hoodo to o. roe~ io limited unlcos op.:>cio.l nir oupply 
devicco nru used. Thia io duo to tho constant voluno nopccts of tho hood. 

The inotnllod price by n commcr{cnl fabricator of fiftocn units wno n]>prox
imately $1000 oach. No attempt wno mudo to dotcrr.i.ino tho cost of a smaller mun.
bar of units. 

As in o.11 ini~icl designs, theru aru aroao of i~provcment and wo feol if 
o.dd.i tionnl uni to wore' to be built wo would nt least modify the f.ollowing 1 terns: 

1. Add n cl.D..'llping bar on filter holdero to facili ta to holding. 
2. Simplify bu:fflo l.ink.ago. 
3. Uso counter weights on door instead of sash bal.ancoo. 

Tho hood has ~roven quite satisfactory in operation and we feel that tho 
deairuble features wera obtained at a minirru.un of cost. 

! . 
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FIGURE I 

SCHEY.A.TIC DRAWING OF ROOD E.Lh'VATION 
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.a. Hood Inotnlled 

b~ Clono-up or Hood InstoJ.J.od 
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FIGURE III 

SCHEMATIC DRAWJ.NG OF BAFFLE LlliKAGE 
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Door ~e\tif'lg - ll'IChU Op•n (Oottoa C<*p&rlaer1t) 

FIGURE TV 

PERFOI\:•1MTCE CURVJ~S OF IIOOD 
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