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A Study on Combustion Characteristics of Paraffin
Blended Fuel on Aluminum Particle Size

Soohan Ko* - Seongjoo Han* - Sunghoon Ryu* - Jinkon Kim** - Heejang Moon**" -
Junhyung Kim** - Seungwon Ko***

ABSTRACT

In this study, the combustion characteristics of paraffin blended fuel on aluminum particle size were
investigated. The combustion experiments were carried out using aluminum particles with an average
particle size of 100 mm and 8 pm and microcrystalline paraffin wax (Sasol 0907). A series of
comparison was conducted on the regression rate, the pressure curve and the characteristic velocity of
pure paraffin and paraffin blended fuels with aluminum particles. It was found that the micro-sized
particles enhance the regression rate as the oxidizer mass flux increased. However, the nano-sized

particles decrease the regression rate as the oxidizer mass flux is increased.
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Table 1. Specifications of candidate propellants and fuel binder geometries

Oxidizer Gaseous Oxygen
Paraffin Paraffin
Fuel Pure Paraffin
(Pure/Micro Al 5 wt%) | (Pure/Nano Al 5 wt%)
Fuel Density(kg/m?) 920.3030 951.1436 955.4767
Oxidizier Pressure(bar) 29.7 27.6 28.5
Burning Time(sec) 5

Fuel Configuration

Initial Port Diameter (mm) 15
Port number 1

Outer Diameter (mm) 60
Grain Length (mm) 200
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Fig. 1 Schematic of the experimental system
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Table 2. Regression rate index on fuel type

Fuel type a n
Pure 0.2133 0.4575
Micro 5% wt. 0.2217 0.4528
Nano 5% wt. 0.2548 0.4121
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