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ABSTRACT

The series hybrid system targeted in this study uses a reciprocating engine, a generator, and a
battery as a main power source for the unmanned aerial vehicle. The generator is directly
connected to the drive shaft of the reciprocating engine, and the operating characteristics of the
reciprocating engine-generator set were confirmed through ground integration tests. In this study,
based on the test results, a control logic is proposed an efficient use of the reciprocating
engine-generator power and battery power. Also, the power variations of the reciprocating
engine-generator and battery according to the logic were verified through simulation. As a result,
it was confirmed that the engine-generator power supplied the power required for propulsion

along with the battery power by the proposed control logic.
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Table 1. Specifications of QTP-H UAV [5].

Picture
. Gross Weight 48.0 kg
Weight
Payload 3.0 kg
No. of Rotor 4
Rotor - - 3
Disk Loading 12.6 kg/m
Overall
2.06 m
. Length
Airframe
Overall
0.78 m
Height
Hover Power 6.9 kW
Loitering
Performance 4.0 kW
Power
Endurance 2 hours
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Fig. 1 Series—Hybrid Power System for QTP-H [5].
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Table 2. Specifications of the Engine.

Picture

Max. Power 104 kW @ 6,400 rpm

Torque 15 Nm @ 6,100 rpm
RPM range 1,000~7,500 rpm
Weight 3.1 kg

Table 3. Specifications of the Generator.
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Table 4. Specifications of the Rectifier.

Picture

5 kW

Rated power
Input voltage 25~60 V
. . 182(W)x126(D)x100(H)m
Dimension
m
Weight 1.344 kg (32 =3

Table 5. Specifications of the Battery Pack.

Picture Picture
Power 6.75 kW @7,500 rpm Capacity 22 Ah
RPM range 1,000~9,000 rpm Voltage range 444~54.6 V
Size #178xL45 mm Dimension 258(L)x167(W)x167(H)mm
Weight 29 kg Weight 6.69 kg
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Fig. 2 Electrical interface Schematic for QTP-H [8].
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Fig. 4 Rotational speed and voltage variation
generator versus engine throttle.
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Table 6. Parameters for a Battery Pack in SIMULINK
Block.

4% &

Battery type Lithium-Ion
Nominal voltage (V) 48.0

Rated capacity (Ah) 21.0

Capacity @nominal voltage (Ah) 18.0
Fully charged voltage (V) 54.6
Initial SOC(%) 100

Exponential zone Voltage (V) 48.2

Exponential zone Capacity (Ah) 17
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