WEREEN L 2 — KBRS 382 JAMSTECR, 38 (October 1998)

53R« MEFRAMNE K HRERIEEEDOFHECTONT

‘_

NI N S s

EE - BEMMEKEONLEY v P THW A, NESR AN ORERMEEE HECS
(Hyperbaric Environment Control System) @B %, 1994ErHHEDTEZ, T
DEBITBEH EGHKEMET L2 LT, REBTFARIFI OB L EQOBEETAHZ
EL, BB o CTHEREEIEEZMEEZETAI Lz HRL TWAH, NE
7y bTORFEEEEOnET, TI7AH—2 a3y TimETHATAIEVERET
H5bo

RAE, BARNGHBERESOWEBELY, FYa by 7oORkE - B{ErET L, &
FOAEGHOYBE, BREFMFABREZITo TWEEBTH S, £TRTE, HEOM
BTEON:, ELX¥add—T R ACBERORBET ABED AT 2 DH%E,
BEETCRETELINOVEENEBEHt— 5 - T707 - FNEELIIfER-HD
BIEEERETICE L CE LN MEIIOWTEHET 5,

*—7— N fafEok, BIEHIME, 8% - BREK NEy o b, REFARE

Development of Prototype Hyperbaric Environmental
Control System for Nitrox Saturation Diving

Mineo OKAMOTO** Hitoshi YAMAGUCHI**

Full automated hyperbaric environmental control system (HECS) for nitrox saturation
diving HABITAT has been examined ever since 1994. HECS was planned to be located inside
HABITAT and operated automatically by supplying electricity and cooling water. To realize
this, regenerative type carbon dioxide removal method and AC 100V electric powered
blower system was developed as key technology. By using molecular sieves as anadsorbent
material for carbon dioxide, automated sequence for adsorbent and regeneration could be
successfully realized. Also, by using solid-state conductor circuit, AC 100V type blower to
use under hyperbaric condition could be employed. Prototype HECS was manufactured and
settled in JAMSTEC diving simulator for further evaluation.

Key Words : Saturation diving, Environmental control, Nitrox diving, HABITAT, Carbon
dioxide removal
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Fig. 2 Carbon dioxide equilibrium adsorption amount

of three molecular sieved at 0.005atm (3.8mHg)
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Fig. 3 Carbon dioxide adsorption breakthrough test
result of MS ZEORAM F-9 (13x).
A : Nitrogen with 0.005atm CO. (1,250ppm),
Gas flow rate 20cm,”sec.
B : Nitrogen with 0.006atm CO,, 10cm/sec.
C: Helium with 0.005atm CO:, 20cm,sec. Test
condition : 4ATA, 30T.
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result of SA WA-21.
A : Nitrogen with 0.005atm CO0.(1,250ppm ), 30cm
/‘sec.
B: Helium with 0.0056atm CO,, 20cm sec.
C: Nitrogen with 0.005atm CO,, 15cm/sec. Test
condition : 4ATA, 30TC.
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Fig. 5 The regeneration rate of dehumidifying materi-
als MS ZEORAM 3A (3X) and Silica Gel at
two regeneration temperature.
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BT 7L (53) 193 213 243 303
BEdfy
200°CHNEAB%ER (43 40 60 90 150
1 HIBFRE (53) 150 150 150 150
RAEAKIER
HHAREIBMERT (47 182 182 182 182
10%M B RFRT (77) - - 230 230
LEBUELEMMOBOAAD
el 71 2B (ppm)
VRS 0 50 150 480
2 10 100 170 :
3 10 40 170 460
4 10 40 170 460
5 10 40 - 460
0B X BOLBEDHR (%) 437 47.9 54.0 63.6
10%8 8RO O W ELNE (%) : = 51.8 51.8
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F 3 BRIBE & KT AWE F A S D RERE R
IS A 4ATA, BFEAN— ATHEE.33atm, KERT
A0.005atm (1,250ppm) ReE, SBRm/E28C, 7 AH
220Nl min.
Table 3 Combination test result of dehumidification
canister and carbon dioxide adsorption canister.

BB A DBE S g% EE60%
FRIEFIER( - 569
PREE T AR ERIE () 855 855
IR B RF R (53) 318 316
10%8% 185 R (57) 366 381
10%HEERF D E N (%) 82.4 85.8
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Eht, BIIWRLA, IMBH R LR A TORRIT
EIZE LS, REFERTICHEIEELTWAZEIVREN
72o 72720, BRIBE A BELBAE LHEICIE, Rk
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%5
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BRONTZEHETTHYLNAS L DIZIIEEEABROED)
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A 7 VORER YR LRER4B0E (8040H) %1T-o 72,
EFOREIZDWTI, MEHIIIENYSH > 7228, #
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BAIZOWTR L. 4 ATADBE, KREFEICHE L
THEEBROBIZENZEML THAIZT ELR 0D, i
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~lapc 0.5W RM.SW
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X6 4ATATO707—RERRIIAVERRRE
I.SW : AEOn-Off A {4 v F. APS: 770 —F X 4 v
F. ADC: AC-Cavn—%— SS: HEHRBRHV L/
£ FAAvF. O. SW : #EOn-Off A 1 v 7. RM,
SW : On-Offi& h ELHEHERA A v F.

Fig. 6 System diagram of the electric powered blower
and high voltage circuit at the experiment
under 4ATA air environment. I, SW:Inside
on-Off switch. APS : Approach switch. ADC :
AC-DC converter. SS : Solenoid switch for on-
Off test. O. SW : QOutside on-Off switch. RM.
SW : Remote switch for on-Off cycle test.

(dB) W)
st ek = g 5 7 5 B E
80 — 500
A B
70 ~ —
B0 - — 250
50 A -~
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‘0 1 2 3 4 5 8 7 8 9 10
5B (SEC)

K7 —EOOn-Off4 7 VEsOFERS & EF DL
A:BELNX)DY, B:HEHEREN
Fig. 7 The result of consumed electric power and
pressure difference at the outlet of blower in
one on-Off cycle. A: Noise level, B: Consumed
electricity.
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¥4 BE7U—, PTR=FRA4vF, Vg FIF— b2
Y F 75 —DEERH
Table 4 Principal particulars of electric driven blower,
approach switch and solid state conductor.

IHH = I

Joo—
Bzt . F—_R 707 —, HB 6A/], (B FlFEREHER
L ik 60m3/hr
2% E 1,200mmAq
T—4— AC 100V, 50Hz, 0.4kW AC EH BEHE

WIEA A v F
Lk E2E-X2D, L @A (bR
i ouf 121 2mmx10%
BiHE Bt &R
HRESEE DC 12-24V
HlEH h 3-100mA

Sy RAF—baF 05—

5t §5101-3Z-D3, B EEUHR)H
FEIRE & _ AC 100-140V, 10A
BIEEE DC 5-24V
AR E=F 2R 2.4kQ

%

DF-A B C-7A vy . =

Ao

¥=11

e

=i -3
KFEE 7
O
WmEIO7-A

L M

Fr s —

K8 HECS ORBRY AREREDHEK
DF-A, B : BBi&®. C-1A, 1B: 7—5—, CA-A, B
. RER ARAER. C-2A, 2B r—TF—,
Fig. 8 Scheme diagram of the prototype HECS
DF-A, B: Dehumidification canister. C-1A, 1B
: Cooler. CA-A, B : Carbon dioxide adsorption
canister. C-2A, 2B : Cooler.

3.4 HECSOxBE S AfFEBEBDHE
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(13X) ZEAEHE LTHW S RERT ARFEE R K
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MEKREBICEET % 2 80 E T 5 REEN A ZER L
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REEH ADBREZIT-> TWAHR, MORERBE WER
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EFREHZIT), 2 IBHIEEELEE LT,
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Table 5 Principal particulars of the HECS.

e E FEH
B 4Ry REVF2F—TRENAA 7« INRK
EL) B SR R R T AR E
g1 2 REH D I0%EBFMEEEETD
CO, BREERE 43.6 Nl/hour (2 AH)
AR RG -4 8E. BEFELIERER
CO; il 5 # BB 0.005atm
BRi & ¥E .2

<FiE o S E300mm, B E680mm
MST# 5 L A-3 : 18.6kg
el Bkt 6 1Y)

Rl AR WE 2
ik A 4E300mm, & & 600mm
MSTEA T4 F-0 ER : 21.4kg

b—%— .3 kW
w70 — 0.4 kW x 1
WmATOT— 0.4 kW x 2
B HIK B 6.8m3/hr

X9 HECSHRBITAREZEEREO7TO AT
Fig. 9 Prototype HECS
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