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A shaft torque of the dectric motor and a present operating point of the
vehicle are acquired in response to a vehicle heating demand signal

Y

A present heat generation power of the electric drive sysem is acquired
according to the present operating point of the vehicle

\J

A current adjustment amplitude is determined according to arequired vehicle
heating power and the present heat generation power

A

A three-phase current value and a position value of the electric motor are
acquired, and a present direct axis current value and apresent quadrature axis
current value of the electric motor at the present operating point of the vehicle
are acquired according to the three-phase current val ue and the position value

\J

The present direct axis current value is control led to oscillate at a preset
change frequency and the current adjustment amplitude as atarget direct axis
current value

\J

A target quadrature axis current value is acquired according to the target
direct axis current val ue and the shaft torque of the el ectric motor

\ J

An électric motor drive signal is acquired according to the target direct axis
current value, thetarget quadrature axis current value, the present direct axis
current value, and the present quadrature axis current value

\J

The electric motor drive signal is sent to the el ectric motor controller, to
control the operation of the electric motor

FIG. 1
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A shaft torque of the dectric motor and a present operating point of the
vehicle are acquired in response to a vehicle heating demand signal

Y

A present heat generation power of the electric drive sysem is acquired
according to the present operating point of the vehicle

Y

A current adjustment amplitude is determined according to arequired vehicle
heating power and the present heat generation power

A three-phase current value and a position value of the electric motor are
acquired, and a present direct axis current value and a present quadrature axis
current value of the electric motor at the present operating point of the vehicle
are acquired according to the three-phase current val ue and the position value

The present direct axis current value is controlled to oscill ate at a preset
change frequency and the current adjustment amplitude as a target direct axis
current value

Y

A target quadrature axis current val ue is acquired according to the target
direct axis current val ue and the shaft torque of the electric motor

Y

An electric motor drive signal is acquired according to the target direct axis
current value, thetarget quadrature axis current value, the present direct axis
current value, and the present quadrature axis current value

Y

The electric motor drive signal is sent to the el ectric motor controller, to
control the operation of the electric motor

Y

The required vehicle heating power is determined to change

Y

The current adjustment amplitude or the preset change frequency is adjusted
according to the changed required vehicle heating power

FIG. 4
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The three-phase current valueis transformed by Clark
transformati on into a two-phase gatic current value

v

The two-phase gatic current value is transformed into a two-
phase spinning current value by Park transformation, where the
two-phase rotatory current value indudes a present quadrature

axis current value and a present direct axis current value

FIG. 5

A2

A difference between the target direct axis current value and the
present direct axis current value is calcul ated to acquire a direct
axis current difference, and a difference between the target
quadrature axis current value and the present quadrature axis
current value is cal cul ated to acquire a quadrature axis current
difference

~

S71

Closed loop current adjustment is performed according to the
direct axis current difference and the quadrature axis current
difference, to obtain adirect axis voltage value and a quadrature
axis voltage value

~

S72

\ 4

The direct axis voltage value and the quadrature axis voltage
value are transformed into a two-phase datic voltage vd ue by
TPark transformation

~

S73

v

A bus voltage value of the dectric drive system isacquired

v

S74

Pulse width modul ation is performed according to the bus
voltage value and the two-phase gatic voltage vad ue to obtain an
electric motor drive sgnal

~

S75

FIG. 6
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