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Study on design guideline of multi-split air-conditioning systems to realize the ZEB
Part1 Research outline and survey of multi-split air-conditioning systems design
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This study examines design guidelines for multi-split air-conditioning systems to realize ZEB. This paper describes an overview of
the study and the results of a survey design. According to interviews with designers, internal heat generation during facility design in
office buildings is smaller in the order of tenant buildings, company-owned buildings, and ZEB buildings. Issues for bringing normal
building design closer to ZEB building design were clarified.
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Study on design guideline of multi-split air-conditioning systems to realize the ZEB

Part 2 Survey on Actual Conditions
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In this study, the actual conditions of VRF (variable refrigerant flow heat-pump) systems were comprehended by analyses

of data obtained for maintenance services. In general, the actual performances of the systems were low compared to nominal

COP. The data showed that the performances were greatly affected by outside temperature and partial load rate. Particularly

in heating seasons, low partial load caused low energy efficiency, which indicated the necessity of optimization of outdoor

units' capacity.
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Study on design guideline of multi-split air-conditioning systems to realize the ZEB

Part 3 Measurement of actual energy performance of a multi-split air-conditioner in a test facility
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For the purpose of obtaining data for verifying the accuracy of the simulation model, the load based test was conducted

to clarify the actual working characteristics of multi-split air-conditioning systems in a JIS-compliant test facility. Energy

consumption was measured for an air-conditioner (8 HP) with the control of the air-conditioner enabled unlike the JIS test,

to clarify the actual energy performance.
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Study on design guideline of multi-split air-conditioning systems to realize the ZEB

Part 4. Modeling of multi-split air-conditioning systems and validation with experimental data
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A new simulation model for multi-split air-conditioning systems has been developed, which can be applied to cases with

unequal heat loads of indoor units and various inlet air temperatures and humidity levels. The accuracy of the model was

verified by comparison with actual measurements.
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Study on design guideline of multi-split air-conditioning systems to realize the ZEB
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We have conducted case studies to compare the effects of energy conservation measures at the planning and design stages

of multi-split air-conditioning systems by annual energy simulation using an evaluation model (VRF model) which verified

in the previous report. The simulation target is an abstracted office building. We have set the base case which had design

condition to achieve ZEB Ready equivalent performance and set comparison cases that were changed the design conditions.
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Study on design guideline of multi-split air-conditioning systems to realize the ZEB

Part 6. Outline of guideline for planning, design, and operation
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For the aim of achieving ZEB Ready for buildings that adopt multi-split type air-conditioning systems such as VRF system,

we have organized the points of planning, designing and operation of these systems based on the results of the previous

reports. In order to realize energy saving beyond the current level, it is important to carefully adjust the design conditions

from the planning and design phase with building planning and electrical planning, and to properly control and operate after

grasping the actual operating of the systems.
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