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Development of an onboard system to produce and supply oxygen enriched air using permeable
membrane gas separation method.

Mochizuki T"? , Ikeda T*'*® , Kobayashi K>’ ,Nodera M*’ , and Yanagisawa H?’

DITEC Co., Ltd.”
Department of Health Science & Preventive Medicine, Saitama Medical School *’
Japan Dive Association®’

With increase of working depth, enriched air nitrox gas (EANx) has become used in underwater
construction diving in order to yield longer bottom time or reduce decompression load. Premixed gas
mixture is the breathing media in most cases. However, because of limited space on a small diving boat
and resultant limited kinds and volume of premixed gas, versatility of diving will be reduced. If
breathing media can be manufactured on board and oxygen concentration of breathing gas is
controllable at sea, it will certainly be improved. To describe more specifically, for instance, diving
time will not be limited, at least, by the available volume of premixed bottom mixture. Also,
controllable oxygen concentration will give us a smaller change of equivalent air diving depth even in
case of increase of diving depth at site, avoiding unnecessary extension of decompression time.

We developed the oxygen concentration-controllable EANXx gas generator on board for underwater
construction diving. The reliability and practicability of the generator was evaluated through some
bench tests and open sea diving operations.

commercial diving, surface supplied diving, Nitrox, decompression and diving safety
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Table1 Required conditions for oxygen enriched air
supply system
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Fig. 1 Oxygen enriched air blending methodologies
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Fig.3 Permeable membrane gas separation unit
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Table 2 Specification of the generator
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Fig.7 Gas separation mechanism of the polyimido
hollow fiber

5. REESMBREFIAL-BHRBRBAH ARE
BRBEERATL
SRSBE (NM-C10A B) x2 2 SAETEEEZFIH L -S8FRZRA T ABEHE
— EEOIELFig8Z, $-EBE#ILL, Table 212
Ao AEEBR, BOBKEHICERBERREN X
ZHRETIHHDOT, BHFRETEERSXORMICX
D, EMERZMRT 5723 T21~50%DBEEBRED
BEBRERAES A%, WOTYH, LERPITRETS
TLATES,
AREEIL, PMOESFRMETHERY 2 ZEEMmL,
. NGB ORBOREN AREZTBEL TS, %
<E@HME> <PUEBE (HELY) > 7o, BELA-BEBRERAV AOBERELZFHIT

Fig.8 :;/:t:/:w of the oxygen enriched air generation BHOMERERY 2 RE/LTHY, FHIOEE
HEm EZETW5,

BAVERICHR T 25413, ARBEOMIZ, BE
ENEGMEEBEOREENDORIZE>THR HAREOFRE L 2EHE2BRTHEMBE (—Xk2
EINDHDT, HHELEETIEAOWE (8 YTUyH—) LEESh L RET AR L ERENET
FEER) 28), THENOEREZ T HIET BEME (S RIv Ty —) Safbsh
THEIRE (FEREEREOSFMAES S EEBN %0 MZRIAVI VLoV —RIRBRBREDOT A2 RIE
DEMLRES) 2ASKThITHREZREZIER TS THILLZEDEDT, REBETFHODITHAVT
ZLille b, MITHBEEEZBBURBEL, SBEER V—-ROFEMBEZMALTWA, Fig9ll, KEBZ
WOZRIEN % T 2L EN T KRERY, BE H 3 2B ORRRHBERNEZ R T,
BRERET 55281405, DI, Sk —RAVT Ly —2OOEMERIL, BRAERAY
BETIIEE BB T 22AME (Bh) 2% YZic—HEEz N5, B2 SIR R 2 R
THRTTRRBELELSELILHFTELZD LT 2 R0REoERICBSh 2, HRERRE
T, WA RBELD TR VT 2RI, MR, SMBICHRATIEMERORELL—
1 %HALT OMRKIRBEF BT REE 25, F—ZEoTHRL, —EDHRELLELIINCT 72D
DHDTHY, ThiZkoT, REECIEIBEN X

95



96

B AR SUE B - K R MR

Vol41(2), June, 2006

!ﬁﬁ%ﬁiﬁéﬁ}%ﬁ%ﬁ LT ERELER
- AN —
| BREEES — l ~
TER Lo
—raTLvg— | _— | AR
(REARRER: | allg] |
-2 [ mx |[2||2] |
3 || et (|5 || % 1
’ — A TL—
; o : (R B F)
PRESERAES == oy

ERBMRES
HREREY

o - - w—
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