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Design Guidelines for Energy-Efficient Non-residential Buildings

Committee for developing the design guidelines of energy-efficient non-residential buildings,
Dissemination and Demonstration Group,

Joint Research Project for Developing Low Energy Housing with Validated Effectiveness (Phase 5)

ABSTRUCT

This report contains design guidelines of energy-efficient non-residential buildings, which are for design

and installation practices of HVAC systems, ventilation systems for non-air-conditioned spaces, lighting

systems and service water systems in order that energy uses for those purposes shall be reduced. When

selecting the contents of the guidelines, recent results from the surveys, experiment and theoretical

analyses, which have been carried out under the leadership by BRI and NILIM to develop the evaluation

methodologies of the building energy performance for the newly enforced Japanese law “Building Energy
Efficiency Act” (Act Number 53 of July 8, 2015), were fully utilized.

The major aspects of the guidelines are represented by the following points summarized in Chapter 6;

1.

10.

11.

Capacities of HVAC systems’ components including heat sources, heat emitters, fans and pumps
should be determined by following clearly documented rules for sizing.

HVAC systems’ components should be selected in terms of energy efficiencies, which are defined in
products’ standards.

Actual energy efficiencies of HVAC systems’ components should be improved by employing control
methods with appropriate sensors in order to adjust components’ output responding to requirement
under partial load condition.

The influence of exhaust ventilation such as for toilets and mechanical rooms should be treated to
maintain the balance of air supply and exhaust (return) for major air-conditioned rooms such as
office rooms and dining halls on the floor, especially when applying energy recovery ventilation.
Demand ventilation should be adopted to reduce ventilation air-conditioning loads in addition to
adopting the method to stabilize the amount of outdoor air intake.

Initial balancing of airflow and water flow rates should be implemented, and the outputs of fans and
pumps should be adjusted so that the maximum airflow and water flow rates are equalized to their
design values.

The insulation of the building envelope should be designed taking its effect on vertical temperature
distribution in perimeter zones into consideration.

The airtightness of the building envelope should be carefully maintained by means of detailed design
of abutting portions and airtight window frames and curtain walls.

High efficiency lamps and lighting fixtures, the task and ambient lighting systems, and daylighting
utilization controls should be adopted.

For buildings with large amount of demands for service hot water, the total energy efficiency of
central service hot water systems should be improved.

The renewable energy sources such as photovoltaic cells and solar heat collectors should be

considered.
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