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It can be seen form Table-11 that Package-1 gives 27% 

energy saving with payback of 1.3 years over prototype 

design case. Packages-2 gives 30% energy saving with 

slightly higher payback of 1.4 years, while a payback 

period of 2-years with energy saving of 34% was 

calculated to achieve Net-Zero building. 

Conclusion 

NZEB research is developing worldwide and represents 

a novel multi-disciplinary approach toward building 

physics. Minimizing the building energy demand 

includes improving building design, integrating a more 

efficient HVAC system, using efficient appliances, 

smart control technologies, and encouraging energy-

efficient occupant behaviours. A case for achieving Net 

Zero Energy Building (NZEB) goal has been analyzed 

with the integration of Renewables within the existing 

infrastructure. Design recommendations have been 

made into three packages based on energy efficiency, 

first cost impact, energy saving, thermal comfort, and 

payback which are: 1) Optimized design; 2) enhanced 

thermal comfort, and 3) achieving net zero goals. 

The simulation results showed that Optimized Case 

achieves a 27% cost savings with a slight improvement 

in thermal comfort over the prototype design. Enhance 

Comfort package provides better thermal comfort with 

30% energy savings over the prototype case. Net Zero 

case achieves a Net Zero target with over 34% energy 

saving along with better thermal comfort in conjunction 

with a renewable energy service providing a grid-tied 

rooftop PV system. 

Cost analysis of proposed systems showed that the 

capital cost increased by 32%, 40%, and 63% with a 

simple payback period of 1.3 years, 1.4 years and 2.0 

years for the three packages respectively. 

The current design practice for supermarket is governed 

by a desire to reduce first cost. Sometimes; it leads to 

inefficient designs and equipment selection. However, 

cost-effective NZEB supermarkets are possible with the 

right design, selection & operation of HVAC and 

lighting systems. There is considerable potential for 

improvement in the refrigeration systems as well as 

demonstrated by the detailed analysis in this paper. 
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