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HPWH Configurations

* Individual — One HPWH per unit
* Central — HPWH plant serving whole building; w/ recirculation

* Semi-Decentralized — 1-3 residential HPWHSs serving multiple units;
no recirculation



HPWH Configuration — How to choose<

* Individual
* More spread-out developments with larger units
* Individually-metered buildings, or condos (owner-occupied)
* Large equipment selection, eliminates T24 solar hot water (PV or thermal) requirements
» Can save cost on recirculation piping, but more pieces of equipment in each unit

e Central
* Very dense developments with smaller units and tight sites

* Master-metered buildings (supportive housing)
* More limited equipment selection, subject to T24 solar hot water requirements

* Less hot water equipment overall, and easier to access/maintain

* Semi-Decentralized
e Saves on recirculation piping costs & energy waste — most efficient?
* Need to locate equipment
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HPWH Equipment — Central/Commercial

Split / Built-Up
Colmac Nyle
R-134a R-134a

Mitsubishi Sanden
R-744 (CO2) R-744 (CO2)

Rheem
R-134a

Mayekawa
R-744 (CO2)

Combined

AO Smith
R-134a


Presenter
Presentation Notes
Will also include a tank, usually very large.
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Presentation Notes
UCSF project visited w/ G&B Engineers
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Central HPWH - Key Considerations

e Sizing of heat pumps vs. storage tanks

* Equipment location

* Single-pass vs multi-pass and piping options
e Recirculation

* Renewables — solar thermal vs solar PV

* Mixing valve

e T24 compliance

* Commissioning



Cenftral HPWH Sizing



Cenftral HPWH - Sizing

Large Storage Tanks + Small Heat Pumps

e Advantages
e Reduces overall hot water system cost, since tanks are cheaper than heat pumps
* Reduces building electrical service requirements including wiring, panels, and service
e Reduces owner exposure to high peak demand (kW) charges
* Reduces heat pump equipment short cycling
* Improves resiliency in event of power outage — thermal battery

* Disadvantages
* Large tanks need space



Cenftral HPWH - Sizing

Example Building Loads (ASPE):

1 hr: 440 gal
2 hr: 710 gal
3 hr: 960 gal

Storage Recovery Recharge
(gal) (Btu/hr) Time Total System
Gas 0 gal
Tankless 0 3% 199,000 ] 597,000 BTU/hr
Gas 2x200 | 2x199,000 | 05hrs |30083

Tank-Type

398,000 BTU/hr




Cenftral HPWH - Sizing

Example Building Loads (ASPE):

* 1hr:440 gal

* 2hr: 710 gal Storage Recovery Recharge

* 3 hr: 960 gal (gal) (Btu/hr) Time Total System
oas 0 | 3x199,000 : 0 ga

597,000 BTU/hr

Gas 2x200 | 2x 199,000 0.5hrs | 30083

Tankless

Tank-Type 398,000 BTU/hr
Electric 1,200 gal
Heat Pump | 1?0 140,000 7hrs 140,000 BTU/hr

* In a nutshell: Size storage to meet 3-hr peak demand; heat pumps to recharge tanks between
peaks


Presenter
Presentation Notes
kW numbers at right are peak power draw, assuming 80% eff gas WH and 3.0 COP HPWH


Centfral HPWH Piping



Multi-Pass HPWH

Hot Water
To Building

HOT UP HERE

Stratified
Storage
Tank

Multi-Pass
Cold Water
HPWH LESS HOT DOWN HERE Makeup
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If multiple tanks, in parallel


Single-Pass HPWH

Hot Water
To Building

HOT UP HERE

Highly-
Stratified

Storage
Tank

Single-Pass Cod Water

HPWH LESS HOT DOWN HERE Makeup
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Presentation Notes
If multiple tanks, in series


What about Recirculation Return@e

Single-Pass
HPWH

Stratified

Storage
Tank(s)

Hot Water
To Building


Presenter
Presentation Notes
Where does recirc connect?


What about Recirculation Return@e

Single-Pass
HPWH

Stratified

Storage
Tank(s)

Hot Water
To Building
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Presentation Notes
Traditionally, connects to the CWMU, but this might warm up the tank…


What about Recirculation Return@e

Single-Pass
HPWH

Stratified

Storage
Tank(s)

Hot Water
To Building


Presenter
Presentation Notes
So maybe this would be better? Or could we separate it entirely?


What about Recirculation Return@e

Single-Pass
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Q
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Presenter
Presentation Notes
Basic concept of having a main HPWH plant with separate recirc heater. Best to use heat pump if possible.


What about Recirculation Return@e
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Presenter
Presentation Notes
Reality is a bit more complicated because there is a mixing valve.


Single-Pass w/ Recirc Tank
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Presenter
Presentation Notes
Single-Pass with Recirc Tank: This is how Benner Plaza is piped
Advantages: Very efficient, especially with CO2 single-pass WH and (multi-pass) HP-based recirc tank
Disadvantages: Complicated to design and install, more different components (two different water heaters!), meaning higher install and maintenance costs


Recirc — Single Pass w/ Swing Tank

Single-Pass
HPWH

MiXing ' Hot Water
To Building

Valve

Swing

Stratified Tank
Storage oo Recirc
Tank(S) Elec Res %nj

Cold Water
Makeup
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Presentation Notes
This is the current CEC–approved prescriptive pathway
Swing tank fittings must be sized for full-flow


Multi-Pass w/ Recirc Tank

Mixing Hot Water
' To Building

Valve

Recirc
Stratified Tank
Storage o e
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Multi-Pass ~—_
HPWH Cold Water
Makeup



Presenter
Presentation Notes
A recirc tank could also work for multi-pass, but it may be overkill.


Recirc — Multi-Pass Direct Return

Hot Water
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Presenter
Presentation Notes
Simplest multi-pass design. Has been done for years w/ Colmac & Nyle equipment, and has been done in a number of retrofit and new construction projects in CA.
Advantages: dead simple, most similar to traditional boiler plant design, fewer components to maintain, most widely-applicable for retrofit
Disadvantages: slightly lower overall system COP, but not if you compare to a resistance recirc heater.


Recirc — Single-Pass Direct Returnee

Mixing Hot Water
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Valve
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Presenter
Presentation Notes
Simplest multi-pass design. Has been done for years w/ Colmac & Nyle equipment, and has been done in a number of retrofit and new construction projects in CA.
Advantages: dead simple, most similar to traditional boiler plant design, fewer components to maintain, most widely-applicable for retrofit
Disadvantages: slightly lower overall system COP, but not if you compare to a resistance recirc heater.


Cenftral HPWH - Piping

* There are many options and tradeoffs

* Weigh simplicity vs performance for your project

* Most efficient CHPWH system may be more complex, higher first cost
* Talk to heat pump manufacturer

* Onsite QA/Commissioning to verify it was done correctly



Thank Youl!
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