Technical Assistance Request

The first requirement will be a Mechanical Engineer (ME) with the ability to help select and then design the modifications for the first prototype of the heat pump water heater (HPWH).
They need the expertise to engineer and design a Uniform Building Code compliant water-to-refrigerant heat exchanger (W2WHX) that will fit into the space available and provide the heat transfer needed for the flows and temperatures to be encountered. They also need to integrate the HX with the air-source loop by way of a valve and flow system. Use the drawing from page two for a detailed list of the modifications envisioned and the control capabilities needed.
We will then need a Mechanical Workshop to make and install the W2WHX and integrate it with the air-source loop by way of a valve and flow system per the design to be provided. They will also need to obtain and install the mixing valve with remote control and fail-safe mechanism. The ME will determine the thermistors, flow meter, current transformers that are to be used and the workshop will install them in their appropriate locations.
We will then need an Electronic Engineer to design and build a control panel that can receive, process and transmit data through a built-in Wi-Fi system. They must also be able to write software for control panel and cloud communication.
We will then need an Internet Specialist to set up a website on a Cloud to receive data, process information based on utility rates, solar output, usage patterns and weather data to control water heater operating modes. Ideally, this specialist will be able to write the necessary Smartphone applications to display and manage water heater data from users’ phone.
We will need a Testing Laboratory to design and perform lab tests that replicate the existing ASHRAE 118.2 tests used to rate water heater efficiency in terms of Uniform Energy Factor. This could also include independent services to monitor, record, store and evaluate field data for performance analysis and troubleshooting. We would use that field data to rate actual, real-world performance and calculate PV sizing guidelines.
We will need a Marketing Agency to use information gathered to prepare a marketing message that will compel the solar electric industry to embrace solar hot water as an integral part of their business and a need they do not want to continue to leave unfilled. They will also need to prepare collateral marketing materials and trade show display tools including animations that can be used to vividly explain how the product works any why it is the overall best choice.
We will need to find a Manufacturing Partner or OEM arrangement to assure production commitments can be made and filled. 
[bookmark: _GoBack]
We will then be in a position to approach companies with large in-home sales forces that can make bulk commitments for units like Tesla Solar, Sunrun, Sungevity, and others to participate in regional roll-outs beginning with areas with more economic advantages based on utility rates, solar irradiance, groundwater temperatures and local policies.
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Start with typical heat pump water heater with laboratory rated UEF>3+



1. Add a Refrigerant-to-Water (W2W) Heat 
Exchanger  to existing refrigerant circuit to 
extract 5ºF to 20ºF of heat from cold water as 
it is being sent to the home (patent-protected 
under USPTO 7,827,814) with temperature 
control to prevent over-cooling.



2. Add electronic 
Thermostatic Mixing 
Valve to allow raising 
the tank temperature 
to 160ºF while 
limiting the hot water 
delivery temperature 
to a safe 120ºF. This 
will increase effective 
energy storage by 0.1 
kWh per gallon.



3. Increase maximum 
temperature tolerance of electronics to 160ºF.



4. Add fail-safe shutoff valve that will prevent 
hot water out of unit from exceeding 140ºF.



5. Add meters for water, electricity and sensors 
for water temperatures (in, out and storage).



6. Label unit to make clear that it is optimized 
for use with PV.



Triple Hybrid Water Heater
Can extract available heat from incoming water, air or electricity.



Uses lowest cost heat to make and “bank” hot water based on usage patterns.



7. Add WI-FI connected control panel to use 
Cloud to:
Monitor and Display on smartphone:
 • kWh and gallons used
 • Energy used by source
 • Actual Energy Factor



 • Incoming water temp
 • Storage tank temperature
 • Outgoing water temps
 • PV to grid status
 • Effective volume of HW



 Control via smartphone
 • Effective volume of hot water   
  on standby
 • Hot water out temperature
 • Minimum cold water 
 temperature
 • When to store excess PV
 • Time-of-Use optimization



 • Limiting peak demand



 Use Cloud connection to:
 • Partner with utilities
 • Track unit performance
 • Maintain TOU schedules
 • Provide peak demand control 
 and storage for utilities
 • Alert user to issues with system
 • Use regional performance 
 data to inform PV sizing



Goal is to build a heat pump water heater with a field performance UEF>5.0
American Solar Prize - Hal Slater • hal@halslater.com • (619) 248-3592
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