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Development of Local Exhaust Device for Vinyl-bag Work
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Facility Management Department
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Japan Atomic Energy Agency

Tokai-mura, Naka-gun, Ibaraki-ken

(Received June 23, 2023)

In the analytical laboratory of Tokai Reprocessing Plant, samples for operation and
facility maintenance are analyzed in glove-box. Analytical reagents and equipment are
carried inside the glove-box, and radioactive wastes generated through the analytical
work are carried out using plastic bag (vinyl-bag) attached to the glove-box. The work
carrying in and out from the glove-box is called as bag-in and bag-out. During these
works, if the vinyl-bag is damaged, radioactive materials inside the glove-box may be
leaked out and radioactive materials contaminate the vinyl-bag surface and the work
area. In addition to that, if the radioactive contamination floats into the air, air in the
work area may be contaminated.

In this study, actual situation of the vinyl-bag work, specifications, and features of a
local exhaust device for glove exchange work, which is an existing local exhaust device
for gloves with a similar installation structure to vinyl-bags, have been investigated.
Then, local exhaust device for vinyl-bag work have been developed. The developed local
exhaust device has the same dimensions and shape as worktable that are conventionally
used for vinyl-bag work. Also, a hood, HEPA filter, and exhaust blower, which are main
components of the exhaust device for glove exchange work, are installed inside of this
worktable. As a result, it has been confirmed that the developed local exhaust device is
effective to prevent air contamination in vinyl-bag work without increasing the work

procedures, manpower, and work time.

Keywords: Glove-box, Vinyl-bag, Local Exhaust Device
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2B D EGE 2 JIE L7,

%Kﬁ&@%@ﬂhﬂ®%ﬁ B EEORER R E Fig. 7 1OxT, Ay adg &
Ay v a+ls|0fEE] X, WER mO~m@®, m@O~m®, vO~v@, vO~v®IZFH W TH
# 0.5 m/s IJJ:%?E%T%’)_}:?%’C“%?E?% KIEF AT E 72 D5 HER m@, m©®, v@, v®
TIEEGE 0.5 m/s DL EAIRT D Z LN TE R olz, UL, TAyvaldE, [Ayiat
&%D%%Jﬁ\fW%ﬁW%%ﬁ%ﬁﬁﬁﬁmﬁf%étb RIS T 43 7 B
FHIECTE R o MR IR D, —F., [RUF o7k 1, 2 ToRlESTEE 0.5 m/s
U bLZfrd 52 LN TE AEEABRREKRDZERE HEPA 7 4 V2 LR 7 0 U Db HAFE
BFHMCELS ZENAREEEZ BN, ZOd, fEEx ) TS E RN RNTE L5
BT HHATEYE ORL RN 2E K] 277l U TR 2 U A 7134070 <0 VR ERBE & HligE )
ARECTH D EHW Lz, £/, REY I T v 7R RBRICTVBEELZBEEL T, KIRNDHT7—FR
H~D VB 5| X IALDOHELE MR LIZAER, VB 5| AR <, X< VB /EENEE T
X7,

IO OFHIRE R LV BT 5 RPTHEREEE O KRR T3 F o 7ikiE] 28T
HZ &L,

3.22 Y=—nNy JEEMARHERERDORYE

EARFRFIE Ty 77 v 7R R A E 2. BT 2 /TR E o F etk 4 ke LTl
ELTz, 7ok, BUEICHIZ 0 | EEICKx v AX —Z R T TEERERESICEMRTE 5 L9
DLl bic, EENHOBRRESA VT T A& BB LhEROME I —, (A
RIIZIH R ST 56 T b 2 E ORE G TR~ DI E 2 B 1L 5 72 O O R T 3
—. #ENO HEPA 7 4 VX OHGSE Y PERTE D L) ZEFFELZMOF T L & L L,
F-. 7 — FEHOMEIZAT > LA SUS304 8 L. 7 — R Em O MM E 59 2 & T,

BN ASBIRMEE P RALICS K S8, BHICRENTE OEL Lz, S50, VB 1E

%T®%¢E%%ﬁb\t:~wﬂy7\?—f AP IFEOf AR N— A HFRITH &
L7,
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4. RIEFE~DHEH

VB EEMRATHEREEE OB PN TFTIEFIZHOW T, BRANOIEREEBEESRKR T 5 L L Hi

ZOBNEREEFE~EHEBE LT-OL, TRP O4FT To VBEEICHEM L7z, FEEED VB 1@%
~EA L7RER, DT OMERHH LI 2 biBModEE X -7,

O

O

ATV ARORRAANS—ITEERDH Y . WO AT - RO SL OB, 1EREEDR DS —

ERTSETAGETIEEND T2,

77— FN#, HEPA 7 4 V2 | R 7 0 U OAMBLRERICI T, E A N — 2 B S48

WHDHDOD, AT U A OME A AN —IZEERH Y . B AHT - B S LOERIC

TEEEDUE A AN —Z2 % TS TAGT L RERH 7,

SRBAN—=EME A N—OMBEEZEZRARN A =— VAR T 22 L TREL L
LD, F—DHN=ETRTH> THUIEEFORGREZIKBT 5 & & bic, BN
AN=DFEMC L > THRICTELS ICAHBIRRATE D L I LT,

Ti*ﬁﬁ/\‘—@l”i@f: (CRIRJEA P AN TF g2 R T 723, VB {EZEFICAF U BEL VB
DEEfR L 7e G, VB 286 S, HUERRAET D ATREEN & o 72,

S/NF U VB & DO#Ef AP T 2720 D A1 =2 Y £FHF . VB OB K 515945
AU 27 DR A X - T,

BIRAAL v F oL —T—HB0O FEICERE L7z2D, BIROEA - GIKERIEZI TV O,
ME A ASR—=PEEFEAL v FRREHE L TWDZ EnD, (EERICAAL v FICHEfM LT
BIRNA 7 L e 0 HEE - FHEKRENE L4 5 ATH ﬁﬂ%oto

SBEIRAA v FOMNEZ > —TF —FH EEOMHE M AT H I & T, AL vy FOMOE

Fom EEBEBEOIEZMY | AP OEEE - ﬁ%% EDMEIEY A7 & HEBR LTz,

BILT — 7 NV OUENE A 72 < | JRFTHFRIEE OB BIRICER S — 7 v 251 &0 7r—
TV ORI K D ERKERAEDARRIEN B > T2,
SIEEFHZRITER S — 7V EEERN> T TE D L 212, BRI —7 LV OUGHE 7 »
JERHRE LT, NIk, ERKEREORKSIEZXD Z LN TET,

PR 7 0 U DY AN EEINBICH T2 < R LI EZRRWNEICHE T 2 /TRetEn & -

775

PR 7 v U O FRR 2L FREBORBEN TE R0 ST,

= RPHEREEOMmEICHFR A 2R, FR 7 e UMb ok e EENE O TE
DXL F R 7 v U DR ESHEI TE D X OICR— VAL TERE LT,

FREoEZEML T, Hcllpid L VB IERMRATHFREEE OB 2 Fig. 812, L2 fh
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$k7% Table 2 12”7, X% VB {EEMRFTPEREREIL. VBIEEICEWNTIERNOEN L TE
=7 —HBERAEOE BIRTHL D0, HENTIZHEPA 7 4 VX LR 7T r U %%
RELTHY, VB AEEICBWTHERMEME OIRZ VBT —54 LI2G6E THIRE R ERE -
ENFARETH D, THICE D, VB EERICBIT BDIERIERY A7 REBLKIEYBAEY A7 2K
THIENFREE oTe, B, PFR 7 rUDNEENICERE SN TS b0, VB 1EEICE
T Y%7 v U OBERFHIZY — 7 —FETOK 10 HBRETHY | HER7 v U OB E S
LEENOMRE L7 ST ST,

F/o, YEE LY AW VBEEDO T % Fig. 91081, BI% L-RArPERERE 2 v - VB
EEIZBWT, ko VB EEN GBI FIRITEEOBRBEA LW OALTH Y | 1k
D VBAEEIZBIT 2FEETHIITHISTE D Z LN ahoTl,
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5. ¢

VB {EZEFITRAE LIVH YD 2RI Y £ TOIGYIL RO R 2 Bh 13 5 ~— REYxR & LT,
VB B2 R TR S E 2 B % Uiz, B IC & 7= > T . TRP OO HTIc B 5 VB EZE D IR,
MEFHESR & LT/ e — 7 HBIEERAER ) — P OB MS 2 A L, AR EZRE L, 20O
fER. TRP O HrAT CHEAEEN & 5 7 v — 7 ZHAIEERYER T — b LR UM & LT~
— K, HEPA 7 4 V4 | X7 0 V%% v — 7 —BONIMICRET 52 L T, k0 b VB
FETHEHL WA =T —B LRABREOHTERE L, =T —B4ikhsiEs Lz, £
7=, X7 e U 07— R EEEB RO (IFALE SR E, Ty 2 7 v 7l I
52Ol b U, BEEARRICKIR L, bz k D, HmIcB% L VB fEEHRFTHER
PEIT, BT, BERROBIEED & < ERHEE ALV VB /EEICB W T EARZR
HETHDLZENHRTE T, F7o, BB LIEEZ AW VB EEIR, 1RO EE TRICE
EOEFEN L GWrOHZBINT 57200 T, fFERLHEOT Z L. VB EERFOZERIG Y
DFAET A7 AR 2 Z LM TET,

AR O, BARREZRH 18 FEMEHS (FM4F7TH) ICTAEEREZ LY

DT,

i

AIEE ORAER & R OREICB W TR, BRASHET — RO EK, ER BERIC
ZRBP WM ETHEE LI Z L2 EEH N LET,
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7 — KB

PR 7r v

Fig. 3 7' n—7ZHIEEMPER T — H OBIEX

Table 1 7' v —7 ZZHAESEM PER A — MERGES b DR

RS HH RS
SR MH TV = L
~HE (mm) g : 500X BAT : 480X I & @ 120
A= — AR TV o7 40—
54 7TV a— T4 NH
A 1GC-50-2
HEPA ~HE (mm) Mg : 203X BAT : 150X @& & @ 203
74 T L r
(m3/min)
JE 1Rk 249 Pa LIF
LR 99.97%LL F (R 7% 0.3 um OHE)
AT — A N7 PERE Y A T Ll
prppa RLT v 7 AT ay
A VB-007S-G
EE S =Y ~E (mm) fig : 255 X AT : 319X & & 1 270
EHEE (V) 100
TE A R =
(m3/min) 06
PE<rE ) (m/s) 0.5 LLE (77— RERTOJEE)

_13_
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(@) k)
BESL 01 70 6 O BB (mm) e (m/s) 7T Jrrmn I
100 0.95 —5 100
oo
150 0.67 j%i = 250
200 0.36 St 1 P
250 0.24 /@; ~ i
300 0.13 T
r% EEPA T s
b) {5 ﬁﬁ;m . PRS2 B O i (mm)
BES 11 7 B> 0 B (mm) L (/o)
0 1.34
50 0.32
100 0.24
;(5)2 g(l)z ,J#%E HEPA 7 ¢ A ¥
© T e
HE S5 JaliE (m/s)
@® 0.67 7—F P ONO)
@ 0.89 )
® 0.74
@ 1.64 /@
® L.75 ; e HEPA 7 4 L %
© 0.71 e X
@ 0.94 i
0.62 o _ KOl

Fig. 6 457 — FHSOALE & VE3E B KA 0D Z2 5 M O s I 72 il R
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HE JEliE (m/s)
p@® 0.71
p@ 0.89
p® 0.68
p@ 1.29
p® 1.38
p® 0.61
p@ 0.74
p® 0.65

(b) * v =i

HIE A JE3E (m/s)
m@® 0.74
m@ 0.71
m@® 0.64
m® 0.13
m® 0.18
m® 0.59
m® 0.68
m® 0.73

() A v = +W5| HHEE

HIE A JE3E (m/s)
vD 0.69
v© 0.75
v©® 0.64
v@® 0.21
v® 0.19
v® 0.64
v 0.68
v® 0.71

Fig. 7 & KWK
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Table 2t =—/L Ny ZYEEM R ATHERIEE O oAk

A RS HH (RS
S ME TII=0 A
HE (mm) g : 430 X BT : 430X & & @ 960
ME AU ke =—1
~HE (mm) g © 430 X BAT : 430X E X @ 2
KR KR DTEAR R F o T
A FH IR D PR AE IR B KRN N — kil L CRE
KL 7 — FHOHE | KBUIHAEFTEETT — R~7 7 & X AlhE
e ME AU =—L
~t# (mm) g : 375X AT : 375X E & 1 80
A—TJr— « B, VR TEMAASHRT 7Y ) a— 7 4 VX
UtEav 1GC-50-2
HEPA ~HE (mm) g : 203 X HAT : 150X & & @ 203
T A4VH EMEE (m3/min) 1.5
JE K 249 Pa LI F
(SRS 99.97% (at 0.3 um ki)
A —J1— -8 HNPERE S AT LDBLHNIAR VT v 7 AT vy
Uik VB-003S-E2
~E (mm) g 222 X BAT @ 215X & & @ 260
PE
Say EHEE (V) 100
ERS R (m3/min) 0.8
JE i A A= V7 (JEAHM R TS21) 1T Cii%
R Lo iR 0.5 m/s Pl I
- PEKCIRILIERR D 72 R (AR B R ERT RS
JE# WO081PCN100D) % &
Z DAt D F A =Ry T T =T EE NGRS SRS (5] X
HLEA ) ZakiE
- BT — T VG 7 v 7 B RRiE
wER (kg 45
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