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Abstract: A wind power heat generation system that converts wind power directly to heat instead of electric

power is considered in this study. The system consists of a wind turbine part and a heat generation part. The

heat generation part is materialized by a hydraulic system including a hydraulic pump, a flow control valve, a

hydraulic oil tank, etc. The flow control valve primarily converts hydraulic energy generated in the pump to

heat energy. It should have a function of overspeed protection under excessive wind speeds. In this study, a

novel flow control valve design is proposed for excellent flow control characteristics under excessive pump

driving torque (excessive wind speed). The performance of the suggested valve is analyzed using numerical

simulation.
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Fig. 1 Schematic diagram of the wind—power heat
generation system
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Fig. 3 Working principle of the novel flow control
valve
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Table 1 Physical parameters of the valve

Item Value
rated operation speed of
pump in the system 200 rpm
displacement of pump 15.8 cm®/rev
diameter of orifice @ 0.7 mm
diameter of orifice @ 0.3 mm
diameter of orifice @ 0.3 mm
initial displacement(z,) &
spring constant of the 29033 r7m ’
spring in the pilot valve 3 N/mm
initial displacement(z,) &
spring constant of the 262 mm ,
spring in the main valve 1.5 N/mm
diameter of cartridge in
the main valve 10 mm
diameter of poppet in the 5 mm
pilot valve (rod 3 mm)
Table 2 Physical parameters of the hydraulic oil
Item Value
density 850 kg/m’
effective bulk modulus 15000 bar
kinematic viscosity 6010 °m*/s
catols 7ie= 2017.3 25
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Fig. 4 Simulation model for the flow control valve
by using AMESIm
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