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DHW for a Sustainable ADU is a design 
project for Sustainability Decathlon 
(OCSD23), which is a design-and-build 
competition held in Orange County 
focused on sustainable housing.

Objective
Provide hot water to a solar-powered 
home that addresses climate change 
and California’s housing needs.

Challenge
Design a water heating system that is  
ultra-efficient, affordable and reduces 
overall household water usage. 

Temperature Analysis
Using the average monthly 
temperatures in Irvine, CA it was 
estimated how often any solar backup 
would need to run and what the highest 
temperature difference would need to be 
heated.
● ΔT max = 60°F
● Highest backup needs = 50% in Jan
● 75% of the year solar can supply 

over 75% of hot water needs
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Solution
● Solar Thermal Collector
● Water Storage Tank
● Passive Water Heating System
● Backup
● Drain Water Heat Recovery

Components
● Passive Solar Kit
• Evacuated Tubes
• 80 G Tank
● 3 Point of Use
● DWHR
● Valve

Hardware Performance
● Energy efficient
● Cost effective
● Sustainable
● Spatially aware-only on roof
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Future Improvements
● Want to utilize DWHR (direct 

water heat recovery) so that 
heat is not wasted when water 
goes down the drain

Safety
● Scalding risks
● Bacteria growth due to 

lukewarm water (can lead to 
Legionnaires’ Disease)
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