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- téchmque’sp These were done w1th a poo] cfrubbev‘ ccnfﬁgur'at'\on !
the poolt-tests weve: sty

» to expand the data on removal Gf aerosols«by. pobls to:
MhD {1.e., some typical representative solUbly and: |

spdcies) g
%
®  to.gbtain decontamination factpr data that can be indexed to data
obfatped by othars
» D méasure cafryover {entrainmept) from the poot
E:
4 to obitain puol effects data apart From later tests with a submenrgad ca B
gravel scrubber and a submerged venturi scrubbe¥, which use g pool Sk
tujether with qther devicds L

@ to demonstrate afd calitrate apparatus to be used to test agther vert
clvanup deviges.
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4. {The tests were done-at the Containment'Systehs’Test*Féc111ty (CSTF) at Hanford by

' iBattelle-PNWL and- Hestinghouse Hanford Company, The .program is utilizing the

,*apparatus and expertise: deve1oped for the recently comp]eted LHR Aerosol- Conta1nmeﬁt
Exper1ments (LACE) Program, .

1 BASIS OF TEST
_ 9Vent1ng of onta|nment is a risk. reduction.strategy’, which cou1d be carried out: after. 1
- ; 'some t1me‘1 he.course of a. maJor Loss- of Coglant: Acc1dent 1n‘an LHR (2) The
% ¢ design. f]ow rates required to arrest the pressure .increase in the conta1nment depend ' .
on the accident assumptions and the filtering devices can be s1zed to give the
required .efficiency- for the flowrates negqu Therefore, these ACE phase A tests 4
‘arékdgsighed;xéfuse‘reali;gié flowrates scaled to the size of the lexperimental
apparatus. )

5%

e The ag;oso]s to be used .drezl) an insgluble aerosol’ o, simulate those 1nso1ub1e
' aeﬁbsols\xbat’gay be generated from overhgﬁped Fue1 and cladd1ng. core-concrete
E interactions, etc., 2) -a. so]ub]e aerosol, ‘cesium hydrox1de, ‘and 3) an iodine
containing aerosol; spec1f1c311y cesium 1od1de The .concentrations of radioactive:
aerosols in the conta1nment at the time of ventung detenm1nes the necessary decon-
tamination togive a certain: release, dand- knowledge’1s needed -of both -the conce“‘ a-
Aiipn»;hd‘thg:decontammnarm to.determine arisk.. The tests are des1ghed ol S ]
: >deermine decantam1natlon factors for thése ‘three types of aerosols.. The aerosol. i ar
l - -cuncentratnonﬁ for £he: experlment are de;erm1hed by the available generation & "f;
5% methods. the:time pe¥jod of the éxperlmentsd Sampling. times, and:sensitivity: of ‘the z

v." i

AR w4

5

L
oy,

AnalysTs techpigues.

Steam/fias Mixtire. and Flowrate ‘ !
Mpst accident: scénarius resydt in consideympble steapibeing:present in the contain-
ment 4t the time 6F venting. The German: degign for’ theaﬁhokapnf fwlter assuméd 5
matnly steam flow with up to 25% afr dnd other gases flowingrat 0.3 m/s:ay 012 Mbq ;
and 132°C in the filter. The French use 29% steim-with 33% air:and 33%’C02 ahd. 5% 5
€0 and an aeroso} toncentration of 0,1 g/m3 as design yalues for tfmif vent/fijler
system (1). 2

Since no prototype pool scrubbers for containment venting tse hive been- proposed;,
the Flow rate of the gas through the ACE test Pool Scrubber 4s. based on a fypical
design of sparging paeols and pressure suppressicn.pools of BWR‘$, apd is of typical e g

B SR o T A
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": . : 3' A S DES'CRIPTION OF EXPERIHENTAI. ARRANGEMENT
o v 23 g

o
4 :
: 3nd mandhnese oxll}de*agro {
£8 iodide.
;78 - b
i-i. e

L A mmarmm

1.
1
P P
L r”‘fhv -
S i

3:1.2 Eilter Test Vessel

’T_Y,ge FTV was built by modifying the internal tank, which held the” fiashihg pool 7h
B LAC'E 5 amd 6 Experiments. A dimensional sKetch of the FTV location is shown in
3 Appendix A afid a sketch of the experimental arrangement is shown in Figure 3-1.

The FTV is a vertical cylirder, with a 1.5 m inside diameter and height of 6.1 m,
It contains a steam heating coil, thermocouples, and level sensors. [t is
fnsylated and the upper one meter is heated electrijcally to-minimize heal loss
{through the wall,

3-1
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‘qes1gned to maintain a f]ow ra

3.1.3 mummm

Steam s supplied to the CSTF from a nearby botler house by ‘twp' steam- 11nes One 1s
3 low-pressure line (0.6 MPa) des1gned to provide a. 0.8 kg/s flow rate and the other
rs 2 high- pressure line (l 5 MPa) designed 16 provide:a 0ie- kg/s flou rate. Inline
15 kW and 30-kW eléctrical heaters are provaded to produce the required superheat

The CSTF Js equ1pped uith a'liruud ndtrogen supply tank and atmospheric evaporators
,:-of 0. 25 stahdard m /s ‘The exisging nitrogen-gas
delivery line is adequate ‘for f1ow rates to -0 2m /s fhe 11.4- m3 liquid. nitrOQEh
supply is’ equ;valent to -7800 standard m of N .gas. A;75<kW. e1ectr1c heater in the
qttrogen gas. line: prOV1des the capability of preheat1ng the nitrogen when this is
necessary. In add1t1on, a compressed afr supply lihe designed to ma1ntaln a flow
qate of 0.05 standard m /s at 0.6 HPa 15 ava11ab1e ; y

3:.2_, POOL."SCRUBBER 'DEVICE

Figure 3-5 jis.a sketch ofithe- sparger, uhidhtkasﬁloeatéd'fn~the’FTV pool. to break-up
'lbe g9as flow.into bubbles. !
Whe sparger\COnsisted ofa» vertica], _insulated, dowricomer:pipe: attached to the 1idiof
the FTV and: “through - whmch the. aerosol ‘was“sent:into a round flat; chamber near the
bottofi: of . the*ﬁpd1 " The chamber” had A tot!ﬁ of -51,"9.5 mm (3/8‘) -holes dr111ed :
vertica14y through the top’ piate (detarﬂs are. 1lsted in Table 3-1): Thvrty of : theSe g
holes were .at a rad1us 'of 419 ' and 21 were on a second’ circle of 368 mm. radius.

There were-also fpur, 2.7 mm weep-holes through the bottom p]ate of,. the sparger to:
a}low: drainage: wheh the F{V ls ‘emptied. .The sparggr downcomer'pipe,had standoff
spokes (w1th foot plates o the ends) .to stab1112e the hangrng sparger 1n case of
ghugg1ng .or vibratign ﬁhen tﬁen§ystem Was, ruﬂnwng :

325

This- test had the following purposes: . : s 0

L 1o measure ‘the decontamination ¢f test aerosgls (sfmu}ating_aerpso]s an
containment) by a scrubbing pool

@ to provide the ppél data to valjdate the ACE testing fe tholls Qy
comparihd with teste¢ by others

L] to gbtain-poal scrybbing decontamination separate. from othef :decon-
tamina ion‘ phénomena thdt are combined with Pool scrubbing” in:devices
such as submerged ariave) scrubhers and . submergedvvehtur1 scrubbers,
These conjbined deviges are to Be tested Yater in the program,




. 5 A . L o \&. Ja anh»r
: 35 3
A . *
ko 4 S B
3 2 N ) M
< S 2y
'Y Y
3 FAR SN <
te ¢
- i k1
0 e
Y P ”
. . e 8 - T
3O 5 J o
a - b _
el 43, & D %
3 363 >k 1 ; G § |
. . v i : ae
3 5 « 3
” A ¢ 2
z 2
* Lt 4
. % 8
o BN

R R e ,wz&w,w:ojq
STRRER A Bk . zoEdPoz< <01

. y
~
1
o
- PALvidiaol R0, 56000 S3104 13 o ey
- oDvas »Emﬁwuaox 06 TVu3 TIHITEG0N < f T W , el
- , - M b . % ¢ , M
oo
..‘. ! \ 3 645
Facey e '~ ke
3 & M ! s
i -, R
2 S TIA ‘ w. r u & 5
- ity gk ¢k PTI n . i e $o.5, mn.. s Ve N Wkn} i .wwuw.(.mb i st Sibides SN,




T e ki eSS

e — S S ————

; 8 dsomo o 0.009525
v Ahusa LR
; ameter of sparger pany m. Ji. g i, B
' = / :.f ,:‘ 4 {
5 = f_spargev -1nlet p1pe «m o bt PRt

3 - ; p i
g 5.0C ‘2’

. a1 (8 ¥

3 B ¥ L L R
20; v ;:ﬁ‘
= 01737 g
B e 3 51 )
;;‘.l . L 3
£ 0.083863 , 4
* 0.0)27 i w5
i b 2 d 4
e 4 8
% { i
5.7 3 % X
L e A 4
s Thickne gxof msu}a*hcm 'hv i 7 Bt
e ! wrapped“wﬂth ‘stainiess steel - 3 o i

; 03

ﬁfess1oh systems. For these a fyplcai hole size is about I cma 'Td.getrs,
batbles, orifices of this sizk ard ysLally operated at Reynb}ds ‘Aumbers above 6000, ' g i
For the sparger design; a Reynolds number of 10,000 implies a veldcity throughwa 5,
cm hole of about 20 m/s. This, and the desired tota) fiowrates of. ‘about 0.085 m3/s
qetermined the number of holes for the sparger. The VQJocj;g;n;g :
4eréss such an orifice at about @0 m/s veloeity }s about 152°Pa grg
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cﬂcu]ated fv;o 'thtory ands the rotameter a r'cal"_ braf'

) Hater (1f~ -

cmhbration was in tn]ﬂ

eeéf,fgure 3- 9)

on-the guter wall of the pipe-beneath the insulation.

1-w9,-?¢hermocoyple& weré ins-cal ved at the same LOQazlon,.v one in’ t,ne gau Lream

A

900, N T Lp g e [ Lk kg
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chamberr Samp Iing 4

detemwe the aeroscn concentratwon (Sect1on 6.2. 2) Bowy;q ; ,,:_A"f;,, nsito: thEs, .
tovals were usagally small.

R

*Gelman type ~/E, manufaetured by Gelman Instrument Co., Ann Ar{u:;rL «Mg.cjugan
3.3 : ,g




?abl; 3 2

-

- Target
No:w:0f -

"Numbef

Aeroso]‘yar& 1e s1ze.A
B ds bublonf h7ADL. -

R e

Vi E BT
% Pr1mary At
k. ¥ pho]ogy-nn; 2
B ADL susprended,hm FTy %
_ e)(u ‘gas, . :
5: i Aeragsol” chemré’a“lrcd’m- S b
£ F LA posﬁ“on ARELESE DL S 5 a1
_ou?rat“e ¥4 @
e Al G
o3 ; : '_'V,*d umetric: f'h)w Yafe A CS
b j 5 - NZ— tO AHV\
’4:5‘ ! Ey ‘ % 3
gic: | 3 other gasesr’to
Py o) ‘generator
§'ﬁ Compo;ﬂmn of noncon- 1 2
de sibTe gas in ADL
4:&/01 %)
} Temperature qf outer 2 a
wall of ADL
Aérosol mixing chamber 1 2
pressure
£ Overall (s mass balance N/A 1
{8
- Overd}l Mp mass batanoe N/A 1

o - ST ST - R, 13 T e R S S TN TRz € A Y, L
Y A St Sl = by e Ay A Ay b
£ #F b x
H 3 5 F5 = 17 b
et
X
~ v
S .
v By b
U, s 4 s >
4 * 3 .
T £ a - 3
a3 ¥ 9
.J, U ik 'l'

i EXPERIMENTAL MEASUQEMENTS AND Accumcv A

i..
"
Iy
e H E, a1
gV G
+25%
e
S Bel
w
¥ >
)
F ’._2 5%.
G4

8285

Y

N/AY

m

$10%

+£20%
#5°C
+1%

+10%

+16%

"

MBSy
47V R e

P
R

S

TN leter‘ §gmplx8§3

an_a1y§;'(s For Cs~ LU

m. mte'
: ana]ys1s f

ol for‘ Cs,

seM Yt b S

?, 'y : Lok TR

SR e

o, RS AR
Flow méter ...

¥, '
b g :‘.za;. 5
v

Mass: spec‘tromstr)ﬁ @’5517’ :

4 ¥

gahmp' ;aftey condéns ¥

steam :

Thermocouple : %
bl ¢

Trapsducer ¥ o
-
”‘.:

Wetghing, washing, vl gme;
ana‘],ys1s far Cs ;

X
Fo e,
ty
s

b(e\gmngJ ,washmg, voMmé TR GY 2
BMWMS fQY' Mn = e




T e e S R R e, e e R -
A
{8 ; ;
Table 3-2- i
v i
(continued) :
)

W Nusbér- - Target. -

A o by of - No."bf ; 4 !

P } Measurement. = _loc.  Iimes = Agcuracy __Method i
Cs instantaneous’ feed 1 s $20% Load cell, weight loss df 5
rate ' feed. tank

; %
Overall:l mass balange N/A a +10% HEighj,ng,,..:wq_shing,.«.y{g'l,ume &
y g ' analysis:for:l R o
T Ry : , : iR
Total Cs' mass fed to 1 ! +4% Weight difference -
vaporizer _ T
A MA instartaneous feed I a +20% Lt;_ad' cell; weight loss of 'ég
rate feed tank ¥
Total Mifed to torches 1 1 4% Neight difference
Vent ‘rate of'gds from ‘ 1 2 +6% . Orifice meter .,_ ; o
FIV : : %
A HL feed rate 1 $10% - Weight difference, L,
: rotameter ; 5 B
' 2Data Jogger frequenty. : § g £
>
&
f?{ X 5] : ' .
3453 _Charcodl Bdakup . e
e 2
AY stations T5 ahd T6 a chaptoal loaded tackup paper® was used-on.filgter samples. - :

. The:backup paper Mas chemically analyzed for ] -arfd Cs.

; 3.4.4 Cascade Impactdrs

o Two types pf cascade impacttrs were used: Andersoh Mark % <nd.Sierba Series 220 %% o
LTags Fier stage dollection filters werd used to facdlitate udloading.so that-gach
impactor could be guickly refoaded for repeated use dur’ing-g_gch expariment. '{he
glass fiber collection surfdce also refained any liquid aerdsvl. Wost of the.
impaclors were 8-stage, but some had only 6 stages ®

4 *§enleicher & Schuell, Keene, tgw Hampshire. (S & 5 910)

8 **Manufactured by Anderson Samplers, Ing., Atldnta, Geergia,

¥-17




where dsO
n

q

ref

+AEROSOL.

SAMPLES

-

E3

DELIVERY
LINE

LK&HD

| Visted T Fable: ; 3. The, m'ocedqrés
close $0 ‘those Uséd by Cushing.
adjusted for dctual sampling conditions by use of £qu 3-1:

d (den) I R
= (dgn) e
e [ el 15 H

The cutoff d1aMgters )Jsteﬁf1niTabLgu;, W

aerodynamic cutoff diameter at sampTing conditions
viscosily of gas at sampling conditions
gas flow rate at sampling conditions

susscript indicating value of pargmeter under calibratidn gr reference.’
conditions. SRR ¢
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G Sk o A R R S e A S SRR e S A R e s
T ir % Het i 5 . " N g # ’ d
r .
; Table 3-3
! [
‘ JIAMETERS :FOR CASCADE -IMPACTORS USED- IN: TEST AA1-4
e \
_ (dsp)per (m) , “
Number ndersep 1113 Sierra 2265 ’ )
I 13.2 180 : i %
2 8.3 11.0 &
) b © o 5.64 ; 4.4
: 4 _ 3:8 Lo dpd R
5 F e longs A 1.7
6 1,25 0.95
g - 7 0.77 0.53 j_
e ; 0.52 01326 Rty ;.'k
o ; : : - i X i
: 9 -- 0.16¢ . - g
3Size of unit density: spheres: removed With50% efﬁcxency it 21:'C 1 atm preSSure,' 3
and: 142 ‘#/min at. flow cond1t1o
bSﬁz‘;‘gf unjt: density’spheres. removed with '50% efficiency at 28:C, 1 atm pressure,
and E’/mm at Elow cop;,(z tions. :
C}“r‘om manﬁfac?pdrér’s catalogug. Ly i v e
Particie ¢ize distribptions were’ Qonstructed' from. “the: samp e data ‘Us‘wng t'he metl;od ,
described by Mercer ). ] e, PRt L
- ‘ :
3.8.5 Steam and Gas £low Réte Measurement ;
The flow rites of steam to the CV and AMV .were measured. by. SHﬁr&—edgeg?‘orwfrce’
metérs. A-moisture sgparator in the supply line minimized the: ar‘nount of”iqmd
5 Carrvied by the saturated steam. The temperature: afd. pressure- of the: atgam upstr,eam.
of each meter were measared. for low sté&dm-friotion: tests, water‘ Was: drijected into 5
tre heated nitrogen Vire and contmp)Jed usifg, a rotameter [(Figure ‘3 9§, After:the M
test, the total water was determined fvom changes in the supp-)d;._x,‘a&mg Fmouny; E ’;
x

3-18
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3.419 Pressure Measgrement
Stapic and diffevential pressuresiwere measured by pressurg fransducers. Loeationg s L
of ‘measuring points are shown on Figoréds 3-11 and: 3-12. ' i
3.5 DATA ACQUISITION SYSTEM

" Many of the key experimental measurements were made manuaily and periddically, e,gs.,

s filter samples, casgade impactor samples, electron microscope samples,  steamzfpagtio
%" measurements, and samples for chemical analyses. The data associatpd:with thHese % .
: manual samples were logged by techmicians onto data sheets or recorded in notébovks. nf

The online instrumentation inclugded thermocoupies, pressure trdnsducers, steam and
nitrogen flow meters, Cs and Mn feed weights, FTV vent orifice mgter, and FTV Tiquid
level. The output of these sensors was regorded ip parallel on strip chart recgrders

ST

3-20 i
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Figurg 3-11. “FIV.Pool, Lg'\‘{gl}.,ﬁr?\cang,e.me‘n\t ;o Tests AAL .and"AA2 ¥ o
: 2 4 5
and on a 200~channel DAS.* The DAS output recorded.on & Hard disk by. interfacifg:a. -
personal computer*¥ to. the paper tape. The normaliscin rate, oh-fte papertapeiwas 3
une -complete Scan per Minute. < B L <]
*Datalogger Fode) 2280A, John Fluke Mandfacturing: Co,y The,, Mountlake Terrace,
Washingtdh. g o
“Model Kaypra-I1, Nan-linear Systémsy loc., Solana Beach, California.
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Figure 3-12.
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,3 6. CHEMICAL ANALYSTS
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“The. interr
‘sérveasi
ﬁnsti"ﬁ

nk:to cre!t 3¢l ¢essel~and pi
5 F T rrd“f"rom‘thg FTV to" the existing! §

§: t+ béuf&l 1 ow ihget
3 test clégnup and‘ chm

us1ng sf:gnda , s“'remeht'
son ‘to a recdgrmiZed' standérd,

7. A practiceitest, duphcatmg ¥l stepsof Tests! ‘AAL*and AA2
for actu'al @eroszﬂ genqratwnv Was. cqnducted tao-chec -put {2 e«jequvp-
ment aﬁd instrumentation, 1o train iest operators, And'u asst:re - g
against whexpected prob’lems i the madjn rests,

4.2 PROCEDURE DURING TEST

Two tests were performed during a single day of continuous facility operation. ‘The

two tests with a low-temperature pool (AAl and AAZ) were “performed: first, angd those
with a high-temperature pool (AA3 and AA4) later. One of the twp available plasma i
torches was operdted during each test, as this was found to be the Timit for effi- '
cient tor:h operation before disassembly and cleaning was requirfed, Hence, two

tests were the maximum possible to rum at one time.

41




A R 4. Establish stean Flow.ts AMV. and:FIV. . i 3
AR AA2”and" AA4) steam was fed: f'rom he building:supply:«; % i
& gt )- stea: waa, énera‘ted. by~ 1ntroduc1ng wate * i
i i ‘ r1ng{fhe»AH i
o .

s nd"the ‘nitrogen -preh

el so, Athe' gas %emp)zratur'e

L8R P Divent f]owfrd'

permtted the"‘f

75 Startﬁ Csiﬂow to"-vaporlzer and AMV
¢ Start Hl}-ﬂo £ AP

AT Restore' gas: aﬁdf:',‘_; i

“Take samp 's‘dunng 30;5'mmute teaf.,, Aeroso] samp]es were taken from,r ¢

he- AD ggi -ghesentRance: to the sFTV: (-
' jusy abbv FTV utl'et (j’oc

ot Y

‘A,

14. ‘Rﬂe‘pga'; S’t‘gps §<]g- for second test.

15. sHut off gas flgws and shut down facility. e

The timing 6f the .3hove events for Tests AALs 445 given” ‘m TanTe:45]

2%

%
)
%
4:2 SESHCON
b,
A
2
v’,"{ff"
2 35
# i Pd K T 5




St:é'r't': pJ’Es'm‘a"tdr'ch ,No S mthout Mn’feed

x &

el i L0,

Tw
o ©

LN S

“:Start Mn feed‘*to AMV:

’m'vert fYow from: b%pus to FTV, starf test 180 . ¢
n. Cs, and HI fegd. Turn off plasma
o tomh No. 2. €nd test. Maintaim Ny and
= steat flow 210
i o
i i




o,

' Flowstito FTV

% tiguid s&mp"lg were: performed by the PNL ana]y;mc‘a‘l,.
t.descrybed in.Section 3:6.

4.4 0OP EFFICIENGY TESTS

“~
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AT R P

.VA_;' B

{ p duced,,by éonbru?t& air: usﬁng Laskin nozzles‘ Th,e_,
§ tfo ‘aefosol, have @ Mght scatteNng’ Fnbah drop] IFCE

A

o

th‘]j~0.7 m and 10% ‘less thpn 0‘4‘ um,

The ‘aergso). cohce?ntr‘{at, 0
a near Forwar

; 3
e et The “testi aeroso]
«'“?.f(n

a‘_i‘ﬁ’,ﬁé’y.' A schematrc,.of the test set up- i’ showﬁ ‘in Figure 4:1. ' i ; e
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Section § .

~+ TEST CONDITIONS.

i lgpire  heerene s
- AAL 20 30:t 146
e et fAZ 20 - 30-C 4.6
' A3 7%~ 80°C 2.6
A4 70 - B0t e

BThe exact temperature conditions Zttainable with the. apoargtu
yid e

8.1 ‘f ey




S o, 2 Bt Ay
o, )m? Sty s.‘;“é“" 3 '~.:.-!~‘

g : . AA3 .
,Inlet Gast (atiT5) _ S e < B
. i Total, flolv, g/s~ oty 4 AEM ST 1100
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_ Table 6-3
AEROSOL CARRIER GAS ANALYS!S BY NASS SPECTROMETERa -

" 1%
! A e & A
; Na 97.0 954 97.1 95.2
'“ 5 ity He 1.87 2.8 1:84 2.9
G Ar -~ 0.80 1.28 0.:80 1.33
0 0.16 0.04 0.08 < 0.01
Hy 0.18 0.36 0.17 0.52
) c0, < 0.01 < 0.61 0.02 <0.01
) 0 < 0.10 <0.10 < 0.10 <0.10

3Taken from AMV - after’ condensing -the. steam.

The satut;txongfémperature of the: 1n19t qas’ s that ca]cu1ated for-the inlet

%g‘x ; compos1t1on given in:Table:6-1 at the ifilet (AMV) pressure; In all testsithe’ 1n1et
e gas’ temperature 'was well: above saturation. 4%{ . »
61,37 Pressure, Pobl Deoth': 3nd Void Fractiod
The .average preksures measyred in each test are lnfted in Table 6-5. Thé 1n1et by
pressure is taken as %hab~measd?ed in: tbe'AMV “the oUtlet pressure asithat: measured f
at the jnlet th the S65. The pressure.drops: throggh the:large-diameter pipes are N :%
neg igqi‘g The FTV- putTet :Wds néar’, afmosphefwc preésuref The d1f‘erenoe‘betwe$n W g;
sndet dnf outTet préssures was due princigaily to the. head- 0f 1iquid. in the" ETV ;&
i The FTV was provided with pressure taps at four eglevations (see rigures: 3-11.and" it g
* 3-127. The differential pressure betwger the lowest tap &nd.‘the gas. suag@ above’ the
o poot was used ‘Lo caltslate the Tiguid depth in the pool and the submergenée: of.: the' 5
L : sparger discharge hples. These values are given in Table €-5 for a:collapsed pools; EANG w
: 5 ;
4.8 '3
& & ;




b taps with that ¢3lculated for void- free water permits a calca)atxon of void:

Tableged T
. AVERAGE ‘TEST' TEMPERATURES, *C %/,

AAL - BAIR . _AA2 ¢

1336
--1'5',9;3;2- s

'Inﬁt gas‘,, (?FS)’C

i
o _
! 5. 59 m e]évat\onf

81.8 837
©08378:-83.0:

'474

N T e Las 1.‘} i
e FTViReated waH 67.6‘, 64, 1 i
: 545 m e]évatwn

e =

S Outlet gas ()3

% Irﬂet~ s‘atur‘ tioh: .
temperature (Tsj
4 - a " v, ¥
G0 ThermacoupTeJoggted 340nm-doknstragnivf. T8
d  OThermocoupte-Aotated 260 dowiistream of B -

' CThéﬂnScoupTe Tocated  I50fim down$trean iof ‘75

8. ?
"'t A
5 i.e., For one with no bubbles, The sparger submergence (i 84 therdepthof theudi's: =

charge holes sbelpw the pag] sufface) was 1.4 m in Test AAY,.2.67m. 1. 483, and4
n AAZ apd AA4. o

A cﬂmpar:son of the pressure djffevent izl measured betwsen ‘tho" adjacent; pres;ure

&
’ fraction. ;
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vertxcal d1sf:a‘ce betueen taps

E >
Faraen i

,fractx_on and*!contact t1me are’ gwen in- Tab]e 6 4.
2

,_i"nsfta_i_]ed in thewS_parger hfﬂed,- _and‘ /tfemp,g.a_ res it”th'ls Ioo Hpn are n tsrknm(n
Therefore; heat loss must be estimated by heat trahsfér calculations, - For elxa‘mpr‘le;
the main insulation is 0.05 m of Foamglas® with a thermal condyctivi Hty ofA‘O 57 w/m K
at 93°C. Considering this thermal reSistance only, @ 0:08.kgLs. i

125 témperature dwfference agross the msuTatwon woulgd aJ‘Ion :




6.2 AEROSOL.RESULTS

L 6.2.] 501, jnce

5§A:m35§';_b§~rgh§e on eééb: of the three aerosol mfateri'a_vi;s;i.v"va,_s made using: the measured

‘mass‘fed and the measured mass recovered from various components at the end of the

tests. These mass balances are shown in Table 6-6 for‘Tests AAl and AAZ, and in, ..' 4
¥ 21 Table 6-7 for AA3 and AA4. . ‘ .

: . The quantities listed in Tables 6-6 and 6-7 were detg’rfijiﬁed as -follows:

. The-{ “total: fed" Was obtained from ‘the net mass of Mn 'suppHed to the .
' pbw,derifeed,er:’:an,d_-’.the. weight Josses of the.Cs and: HI reservoirs.

”

4 : o The."torch.residue’ is “the mass:of unvaporized Mn collected from the ' R 4

plasma torch liner. -,-'

®  "AMV," "Bypass,” and "ADL" designate, respectively, the mass
recovered at. the end. of gach. pair. of tests.from’.the AMV, .from.the
, ; ! 7

bypass pipe plus:ithe:venturi sc ber-water, ‘and from” the ADL.:;
- quantities didinot entersthe ‘sparger-or FTV. . -The.‘mass recovered: wa: 2

arbitr y:divided.betwéen the two tests of the paivr in.préportion - ;

upplied to the AMV: - t ‘ 2

e ""Fed“to FTV" is "Total Fed" MINUS that recovered. upstream of the FTV..

' ¢ "3657-designates. the: mass collected in-the SGS- as. calculated from
1quid *dampTles dirawn: at the:beginning: and end ‘oft each test.: Itialso i
udes a small.amount in: condénsate recovered:fromfthe vent G
that runs from the FTV. fo: the $GS. . FOr AR andr ARG  thig
reément involved taking:-: ' between:two larger
i‘atj,oh‘s',;*‘a'rgd,:-i"s';;fth}z“r"é;f;b?:e; subject. to considerable .
‘Untertainty; ; P ek o | r LR, e

: _ , small difference ‘el
9 goncentrat.

»  "Retained 0 Y5 that fed: tofthe FTv minus that collectad in the ‘
T e min : :

P

# “Measured in ¥7V" déjsj.gn‘a,t’es?the‘-,ma;s,s;ﬁco*]"}’é’c‘,tedi in the FTV as calcu- *
Tated from 1iquid- ampfes” drawn at'the beginning: and’end of ‘each ;
test. -1t aliso incTiaés m terial col” é,‘oﬁed-*‘,r‘ofnfth'e?”Sparg;r:agfter b é
ach..pair of tests. This measire exol ages: the MnO:HHich settled out
xr"iﬁij;nthe‘ test: Therefore; it'§§ geherally spomewhat Tess: than the
mass. "Retained in FTV;" and- ts: tonsidered to-be a lesé. accurite
measure of the amount actually supplied for the FTV.

v “Tot3l Recovered" isithe sum of that recovéred from; cr:measured in,
the torch residue, AMV, bypass, ADL, SGS, and FTV, i : s

» "% Recovered" is the ratio. of the total recoverpd to the: to',t'ai: feds o .

° “DF" is the decontamination factor calculated: by ditiding the mass
fed to the FIV by the mass measured in the. SGS.

. ‘Rate to. FTV" is the average flgw rate of aerosol entering. the FTV s R
calculated by dividing tHe mass fed to the FTV by the test duration
of 30 minutes.
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