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Design and Manufacture Hybrid Rocket for Measuring Atmospheric Fine Dust
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Table 2 Design condition

Engine Hybrid

Stage Single-stage
Fuel HDPE
Oxidizer LN,O
Grain Port Number 5 port
Thrust 50 kgf
Oxidizer Tank Pressure 55 bar
Chamber Pressure 35 bar
Burn Time 3 sec
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Table 3 Configuration of Grain
Grain
Material HDPE
Port Num. 5
Outer Diameter 60 mm
Initial Port Diameter 10 mm
Length 107 mm
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Fig. 2 Thrust and Pressure Curve
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Table 4 Configuration of Flight model

Length 1.6 m
Weight 6.7 kg
Body Tube Diameter 0.093 m
Slenderness Ratio 17.2

C.G 0.98 m

(Center of Gravity) (from the nose tip)
C.p 1.19 m

(Center of Pressure) | (from the nose tip)

Static Margin 1.80
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Table 5 Flight Data

Max Altitude 797.32 m
Range 333.1 m
Max Acceleration
56.22 m/s?
(magnitude)
Max Velocity
122.52 m/s
(magnitude)
Flight Time 95.45 sec
Time to apogee 13.65 sec
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Fig. 4 Parachute and Components of

Ejector
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Fig. 6 Components of Payload
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Fig. 8 Components of Atmospheric
—-Gravimetric Measurement System
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Fig. 9 Components of Simplified
Atmospheric—Gravimetric Measurement
System
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Fig. 11 The Cross-section of
Simplified Atmospheric-Gravimetric
Measurement System
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Table 6 Configuration of Simplified
Capturing dust System

Weight 9 g
Length 200 mm

Drop Velocity 3 m/s
Area of Parachute 0.187 m’

Fig. 12 Components of Simplified
Atmospheric—Gravimetric Measurement
System
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Fig. 14 Configuration of Hybrid Rocket

Length (m) | Weight (kg)
Total 1.6 6.8
Payload 0.2 0.675
Ejector
0.425 0.9
& Parachute
Oxidizer Tank
0.75 3.8
& Engine
Nose cone 0.225 0.5
Capturing dust
P & 0.2 0.096
System
Body Tube Diameter 0.093 m
Slenderness Ratio 17.2
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