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Design of Film-cooling Ring of The Engine Using Green
Propellant And Thermal Analysis

Junghoon Kim* - Jaewon Lee* - Yangsuk Lee** - Youngsung Ko** - Yoo Kim*** - Sunjin Kim****

ABSTRACT

The purpose of this study is to design of film-cooling ring for the small thrust rocket engine using
green propellants(Hydrogen peroxide and kerosene). Cold flow test was carried out to measure the
mass flow rate and atomizing characteristic. Required mass flow rate was obtained from thermal
analysis of the engine, and measured flow rate 42.25g/s was in the range of permissible coolant
flow rate. With the same mass flow rate, cooling ring with more hole and high velocity shows

better spray pattern. The result of thermal analysis, cooling ring has enough cooling performance.
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Table 1. Design condition of film cooling ring

T4 a5z 2N FH
Type 1 | 02m/s 18° 3070 150mm”
Type 2 | 16.5m/s 18° 3071 1.78mm
Type 3 | 16.5m/s 18° 1570 1.78mm
Type 4 | 165m/s 36° 157 1.78mm
Type 5 | 16.5m/s 54° 157 1.78mm

Fig. 1. Film cooling ring
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Fig. 2. Schematic diagram of cold flow test
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Fig. 4. Temperature of a Wall
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Fig. 5. heat flux along the chamber
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