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PROJECT OBJECTIVE:  To develop and demonstrate an affordable solution for Multi-Family Residential 
Buildings (MURB) to achieve Net Zero Energy Ready (NZER) performance. 
 
PROJECT PROFILE: The primary goal of the proposed project is to develop and demonstrate an 
affordable solution for Multi-Family Residential Buildings (MURB) to achieve Net Zero Energy Ready (NZER) 
performance. Compared to single-family homes, it is more challenging for MURBs to achieve NZER goal. 
Firstly, most home buyers of MURBs are young families or first home buyers who are very price sensitive 
and do not have the financial capacity to pay any extra for high energy efficiency. Limited roof area can only 
accommodate a small solar PV system for each dwelling unit, requiring dramatic reductions in the energy 
use. However, the effects of further improve building enclosure are limited and not cost effective due to 
smaller wall to floor ratio. Meanwhile, it is difficult to further improve the energy efficiency of conventional 
natural gas forced-air heating systems that are commonly used in low-rise MURBs. 
 
The proposed project will address the technical and economic barriers through a holistic building-as-a-
system approach and focus on reducing the overall construction costs through design optimization and 
prefabrication. By adopting a high-performance building envelope, water efficient fixtures, and energy-
efficient appliances and lighting, the heating and electricity loads of the building will be significantly 
reduced. Prefabrication method will be used in the construction of the demonstration building for better 
airtightness and shorten construction time. 
 
A key component of the optimized building design is an innovative hybrid dual-fuel space heating system, 
which consists of an ASHP outdoor unit, an indoor air handler, a natural gas furnace and a small duct air 
distribution system. The center of this bivalent system is a central controller that regulates the two energy 
sources. The ASHP will supply heat during most parts of the year. The furnace will still work, but without 
using burner, to distribute air. The hot "refrigerant" from the ASHP outdoor unit is sent to the indoor air 
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handler and the furnace fan draws air from the home's cold-air returns and blows it through the warm coil 
and then into the house. 
 
When the ambient temperature fall below a pre-set bivalent point, e.g. -15°C, the central control modular 
with the help of a programmable thermal stat and outdoor temperature sensor will shut off the ASHP and 
activates the burner of natural gas furnace to provide the efficient heating to meet the space heating needs 
of home. The ASHP will be reactivated when the outdoor temperature rises above the bivalent point. By 
switching two heating sources according to their optimal operation conditions, the hybrid system has the 
potential to reduce the energy consumption for space heating by 50-60% and save homeowners' heating 
costs by 25-30%. 
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