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The Performance of Capacity Modulation and MIMO Control for System
Heat Pump
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ABSTRACT: A system heat pump provides the benefits of comfort, energy conservation
and easy maintenance. Recently, the system heat pump has been employed in small and
medium-sized buildings. However, the performance data and control algorithm for system
heat pump are limited in literature due to complicated system parameters and operating
conditions. In the present study, the performance of a system heat pump with two indoor
unit is measured by varying indoor loads, EEV opening, and compressor speed. In addition,
the integral optimum regulator which includes MIMO control algorithm is proposed. The
capacity modulation and optimum capacity for each indoor unit can be adjusted by utilizing
the EEVs opening and compressor speed. The proposed scheme shows appropriate control
performance at test conditions.
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Table 1 Test conditions for capacity modulation

Parameter Condition

Outdoor Chamber(°C) 35DB/24WB

Indoor chamber #1(°C) 21DB/15.5WB~32DB/22.5WB
Indoor chamber #2(°C) 27DB/19.5WB
EEV opening(step) Modulated COP

Compressor speed (Hz) 30 ~ 63
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Integral
controller

Optimal regulator

Fig. 4 Block diagram for integral optimum

regulator.
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