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Abstract: The DC bus voltage will fluctuate after the
disturbance of the new energy output and load change of
photovoltaics, energy storage, direct current and flexibility
(PEDF), which poses a challenge to the stable operation of
the DC air conditioning motor. The topology, advantages and
disadvantages of DC air conditioning drive system and AC air
conditioning drive system are analyzed, and the control
strategy combining sliding-mode observer, maximum torque
per ampere and leading angle flux weakening is researched,
which can quickly adjust the control parameters of the motor
by identifying the fluctuation of DC bus voltage. The
simulation model of air-conditioning motor using the above
control strategy is built in Matlab/Simulink software, and the
simulation verification is carried out according to the actual
operation conditions of the air-conditioning. The results show
that the control strategy can realize the stable operation of the
air-conditioning motor in the full speed range under the DC
bus voltage fluctuation.

Key words: photovoltaics, energy storage, direct current and
flexibility ( PEDF); DC air conditioner; DC bus voltage

fluctuation; air-conditioning motor
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In the photovoltaics, energy storage, direct
current and flexibility system (PEDF) | the research
of photovoltaic DC air conditioning is proposed. The
direct current directly supplies power to the air
conditioner, eliminating the rectification and filtering
links, and has the advantages of reducing costs and
improving energy efficiency. However, when the new
energy output changes and other disturbances occur
in the PEDF system, the DC bus voltage will
fluctuate, and the challenge to the stable operation of
DC air conditioning motor is put forward. Because
speed sensorless and flux weakening control are the
mainstream control methods of variable frequency air
conditioning motor at present, aiming at the problem
of DC supply voltage fluctuation, a control strategy
combining sliding mode observer (SMO) , maximum
torque per ampere (MTPA) and leading angle flux

weakening is adopted in this The air

paper.

conditioning motor simulation model using the above
control strategy is built in Matlab/Simulink software ,
and the simulation verification is carried out
according to the actual air-conditioning operating
conditions.

The topology, advantages and disadvantages of
DC air-conditioning drive system and AC air-
conditioning drive system are analyzed at the paper,
and the control strategy combining SMO, MTPA and
leading angle flux weakening is studied. Firstly, the
DC bus voltage is introduced as the control variable
to quickly identify its fluctuation, and then the
control parameters of the motor are quickly adjusted
through the control strategy. Finally, the stable
operation of the DC air-conditioning motor in the full
speed range is realized by changing the control
parameters. The overall control process of DC air

conditioning motor is shown in Fig.1.

Fig. 1 The overall control process of DC air conditioning motor

The simulation results show that the SMO
realizes the rapid tracking of motor speed under
different working conditions, and the hybrid control

strategy of MTPA and lead angle flux weakening

realizes the rapid adjustment of quadrature and direct
axis currents after DC bus voltage fluctuation, so as
to ensure the stable operation of DC air conditioning

motor in the full speed range.
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