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Conceptual Design of Underwater Jet Propulsion System
using Catalytic Decomposition of Hydrogen Peroxide

Seungkwan Baek* - Hongjae Kang* - Byeonguk Ahn* - Yongtae Yun* - Jaeho Lee*
Sejin Kwon*'

ABSTRACT

High temperature oxygen and water vapor was generated from catalytic decomposition of rocket
grade highly concentrated hydrogen peroxide, and monopropellant thruster system was developed and
applied into space propulsion system. In this research, background research and conceptual design of
underwater propulsion system using catalytic decomposition of hydrogen peroxide was progressed.
Two types of system was designed with different steam injection methods. Propulsion system that has
ring-type steam injector was manufactured and performance estimation of system was performed with
different nozzle exit area. Performance evaluation with central steam injection type jet engine will be

progressed in the future.
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Table 1 Design components and their values of
fabricated underwater jet propulsion system
engineering model prototype

Components Value

H,O, mass flow rate (g/s) 40.0
Water mass flow rate (g/s) 60.9
H>O, decomposition gas injector
Chamber pressure (bar) 20
Exit pressure (bar) 5
Expansion ratio 1.26

Mixing chamber

Chamber diameter (mm) 8.4
Chamber length (mm) 5.3
Mixing zone pressure (bar) 5

Nozzle

Concentration angle (deg) 20
o 70

Nozzle exit diameter (mm) 578
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Fig. 5 Drawing of underwater jet propulsion
system engineering model prototype
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Table 2 Underwater jet propulsion system EM
prototype operation test results

Designed H,O, mass flow rate (g/s) 40
Designed specific thrust (Ns/kg) 2000
Nozzle exit diameter (mm) 70 ‘ 57.8
Case 1 - designed mass flow rate
HyO;, mass flow rate (g/s) 221 | 224
C* efficiency (%) 758 | 79.4
Thrust (N)
Case 2 - smaller mass flow rate
HyO;, mass flow rate (g/s) 43.7 | 46.5
C* efficiency (%) 84.0 | 83.7
Thrust (N)
Case 3 - larger mass flow rate
HyO; mass flow rate (g/s) 51.8 | 55.3
C* efficiency (%) 86.2 | 84.7
Thrust (N)
Specific thrust efficiency (%) 67.2 | 57.7
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