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Basic study on connection of air conditioners to DC bus for a high-efficiency home energy system

including solar cells and batteries

Toshiyuki Fujita, Sakahisa Nagai, Hiroshi Fujimoto (The University of Tokyo)
Michihiro Nakagawa, Naoya Yamashita, Yoshiki Yasuda, Akio Yamagiwa (DAIKIN INDUSTRIES, LTD.)

Photovoltaic generator (PV) and electric vehicles (EVs) have attracted attention as a solution for environmental problems. This

paper examines the feasibility of highly efficient operation by connecting an air conditioner to DC link in a home energy system

which includes a PV, storage battery, and grid-connected inverter. This paper experimentally evaluates the proposed system using

a test bench. The converters are operated using a general controller. The DC link voltage was variably controlled, and the system

was evaluated.
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Fig. 1. Main circuit diagram of the proposed system.
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Fig.2. Block diagrams of each converters. (a) Current control di-

agram of PV-con. (b) Voltage control of B-con. (c) Current control
of G-inv.
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Fig.3. Photo of the proposed systems. (a) Test bench system of

PV-con., B-con., and G-inv. (b) Bench system of A/C.
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Table 1. Experimental parameter

carrier frequency 20 kHz Cg 20 uF
P gain of PV-conv. 4.8 Lpy 1.2 mH
I gain of PV-conv. 1 kHz rpv 164 mQ
P gain of B-conv. 3.5 Ly, Lpy | 448, 450 uH
I gain of B-conv. 857Hz || rgi, gy | 5.2,6.5 mQ
P current gain of B-conv. 35 L 440 uH
I current gain of B-conv. | 2 kHz Cg 20 uF
P gain of G-conv. 2.0 Vpv max. 400 V
I gain of G-conv. 500 Hz 1% 200 V
LPF of Vg 8 kHz Vo 200 Vrms
LPF of IgL 4 kHz Vi 240-320 V
Current observer gain 4 kHz Ilﬁv 1.2,2A
Designed dead time 500 ns I 4 Arms
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Fig.4. Voltages and currents of each converters in the proposed
system.
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lutions of the compressor motor at A/C.
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Fig. 6. characteristics of voltages and currents at A/C running af-

ter around 1100 s.
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