’m Check for updates

Journal of KIIT. Vol. 20, No. 12, pp. 7-14, Dec. 31, 2022. pISSN 1593-8619, eISSN 2093-7571 7
http://dx.doi.org/10.14801/kiit.2022.20.12.07

AA Zojo] W5 22AA7) HE el BT

= .1 2 _ S 1 il © 2 * o
|7:||cc):>|9|* ’ OIOI_I/L!* , 7C(>|-_|__|?__** , A'i"él’."_-l** , ZElIH:q***

Study of the Applicability of Hydrogen Removal Catalyst to
Submarine Hydrogen Removal Equipment

Young Hee Kim*!, In Sik Lee*’, Du Hun ]ang**l, Phil Won Seo**?, and Jae Wook Choi***

i

B dAte A 71edTa AYoE $335Y

dlo

SuetE 19839 =11
O

shu glos, AR

M by ow w 20199 BYEANA Zat

a7} Aste 3ie] Ado] RS Fele Qg TAln 2

FRIFAT. B A= gAds weHE Oﬂbixl% }3 = erﬂz‘ o e FEETEY 9 AT

A= Fa712e 2 3185 1S ¢+ TS 17% Zujo] AL 7lsAdES s RuA st
Abstract

In Korea, starting with the ship Dolphin(SSM-051) in 1983, energy sources are diesel engines and diesel
submarines, which are batteries. A diesel submarine uses electricity generated from a diesel generator to charge a
storage battery and uses the charged electricity to drive an electric motor connected to a propeller for propulsion..
The rechargeable battery used here uses a lead-acid battery, and the lead-acid battery generates hydrogen by
electrolysis of an electrolyte through a chemical reaction during charging. In 2019, an explosion occurred on a tourist
submarine, injuring three employees, and it was confirmed that the cause was an explosion caused by a hydrogen gas
leak. The purpose of this study is to confirm the applicability of the hydrogen removal catalyst to satisfy the lower
limit of the explosion of hydrogen gas generated during the operation of a tourist submarine or a military submarine
that uses a diesel engine and battery as an energy source.
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Table 1. Comparison of nuclear submarines and diesel
submarines

Diesel submarine | Nuclear submarine
Fuel Accumulator Nuclear Power
Engine size Hull 50% Hull 30%
Speed 11~12 km 37~47 km
,\c/}i)r(at(ij(if 3 weeks 6 months
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Table 2. Specifications of accessories for natural
convection test equipment

No Equipment | Equipment | Manufact| Purpose of
’ name specifications | urer use
1 [ Thermocouple| 200713701 | B8C | Catast top
Tech | temperature
| B | A
2 | Thermocouple | —20071370C inlet
Tech
temperature
3 Pressure 0"5bar(g) Sensys Pressure
transducer measurement
Temperature- Relative
4 humidity 07100% ROT(?ON humidity
converter measurement
- Hydrogen
5 00 =10 FUJI | concentration
vol.%
Hydrogen measurement
analyzer 00~ 10 Hydrogen
6 ) FUJI | concentration
vol.%
measurement
H. Y.
7 |Data recorder 12CH X Data record
Flexible Pressure
8 pressure -0.171MPa KINS
measurement
gauge
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