RESNET® Standards Public Comment and Proposed Change Form
Comment/Explanation*: 
Include your justification for your proposed change to the draft standard below.
_________________________________________________________________________________________
As noted in Q&A: RESNET HERS Addendum 77 on Integrated Heat Pump Water Heaters, there are opportunities to shape the proposal and time to achieve the January 1, 2029 mandatory compliance date.  As observed by industry in a previous comment period for this addendum, “The inclusion of numerous – sometimes intricate – equations risks deterring adoption rather than promoting it (HPWH), while making enforcement especially challenging for inspectors and builders.”

In a review of HPWHs from the AHRI Directory of Certified Product Performance, utilizing the calculations from Table X: Heat pump COP  Values results in a COPhp which is lower than the UEF for all HPWHs with a First Hour Rating (FHR) ≥18, <51 which were Low Usage HPWHs; this is not the case for all Medium Usage and High Usage HPWHs which result in a COPhp greater than the UEF of the HPWH.  The equation would appear to penalize lower FHR units as they cannot keep up with large draws, running longer and deeper into recovery cycles with reliance on electric resistance.  This results in an unintended bias against properly sized lower-FHR HPWHs.  Refer to the 2024 Uniform Plumbing Code, Chapter 5, Table 501.1(2) for sizing based on the Number of Bedrooms, Number of Bathrooms, and the First Hour Rating of water heaters.  The calculation should be reviewed as to not to penalize properly sized lower-FHR HPWHs.  
Analyzing the impact of the 1,500 ft³ variable with data from AHRI Certified Database, we believe it premature at this time to derate the COPhp of HPWHs with Eq 4.x-y.  Per UL 60335-2-40, manufacturers include in their Installation/Owner Manuals the minimum air volume requirements, open air-flow area needed, ducting requirements, louvres, et al.  Air-Conditioning, Heating, and Refrigeration Institute (AHRI) represents over 315 air-conditioning, heating, and refrigeration equipment manufacturers; stakeholders from industry and outside industry are active in the process of developing Guideline U-202x Residential Heat Pump Water Heater Installation.  The guideline for residential HPWHs looks to improve field installation practices, and consistency across manufacturer instructions.  We strongly recommend RESNET members participation.  

The Amazing Shrinking Room Study is a great start to understanding air volume requirements for HPWHs.   There are opportunities to broaden our understanding of this subject, as the 2022 study evaluated one (1) HPWH from a single manufacturer.  The project team notes that other HPWH products on the market have somewhat different operating mode strategies and compressor operating ranges, stating  ‘However, the controls of different models are more similar than not, which leads the project team to conjecture that the actionable findings from studying a different water heater would be similar to those of the one studied here’. Also, ‘although this study examined one specific HPWH from…, the findings about the impacts of the air-cooling effect are generalizable to the other makes and models currently on the market.’   BWC observes HPWHs may not achieve the product’s rated Uniform Energy Factor (UEF) once installed due to several factors including: ambient room temperature, available air volume to exchange heat, occupancy usage patterns, etc.
Review of Eq. 4.x‑y suggests that COPeff degradation with decreasing containment volume is applied uniformly across HPWHs, regardless of manufacturer-specific installation requirements. In practice, performance impacts are more appropriately related to the ratio of available air volume to the minimum volume specified by the manufacturer, not to a single absolute reference value.  
Eq. 4.x‑y does not appear to account for differences in manufacturer-required minimum air volumes. As written, it applies similar degradation trends to all units under the same usage pattern, even though HPWHs are designed and rated for different installation volumes (e.g., 400 ft³ vs. 750 ft³ vs. 1500 ft³).
Illustrative comparisons highlight this inconsistency. A unit requiring 750 ft³ installed in a 400 ft³ space (≈53% of required volume) shows a substantial COPeff reduction (e.g., ~95% to ~82%), and even more severe degradation at smaller volumes. In contrast, a unit requiring 1500 ft³ installed at an equivalent fraction of its required volume shows significantly smaller COPeff degradation. It appears that the equation does not consistently scale performance impacts relative to manufacturer requirements.
As a result, Eq. 4.x‑y may understate performance penalties for some units while overstating them for others, depending on their design constraints.
We recommend additional research and validation before Eq 4.x-y is to be considered for possible inclusion in the public review of Addendum 77.
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v.3 For all HPWH, the UEF shall be separated into the heat pump COP[footnoteRef:1]￼ ,which excludes electric resistance power, and the tank UA according to Tables X and Y. [1:  (Informative Note) Heat pump COP does not include any power from electric resistance heating elements.] 

Table X: Heat pump COP Values
	First Hour Rating[footnoteRef:2] (gal/hr) [2:  (Informative Note) At the time of publication of this Standard, tThere were are no HPWH products currently on the market with a First Hour Rating < 18 gal/hr. ] 

	COPhp

	>= 18, < 51
	1.0005 * UEF - 0.0789

	>= 51, < 75
	1.0909 * UEF - 0.0868

	>= 75
	1.1022 * UEF - 0.0877



Table Y: HPWH Tank UA Values
	Tank Volume (gal)
	Tank UA (Btu/hr-F)

	<= 58
	3.6

	> 58, <= 73
	4.0

	> 73
	4.7




In addition, all iHPWH installations shall account for the containment volume of the iHPWH by using the effective COP (COPeff[footnoteRef:3] as determined by Equation 4.x-y.  [3: ] 

COPeff = (COPhp - 0.92) * (1 - ( 1.009 * exp(-5.492*(RV) ) ) ) + 0.92	Eq 4.x-y
Where:
COPhp = Value determined from Table X Heat pump COP at the rated UEF ambient air temperature and a tank temperature equal to the UEF temperature setpoint
RV = Relative Volume = MIN [(iHPWH Ccontainment Vvolume, ft3)/1,500 ft3), 1.0]
Containment Volume = The volume of the smallest enclosed space that contains the iHPWH. The containment volume shall be permitted to be expanded as follows:
Where the enclosed space containing the iHPWH includes a louvered door or upper and lower vents with a total net free area of 300 in2 or larger, the volume of the adjacent air thermal resource shall be permitted to be included in the containment volume. 

Where a ducted intake and ducted exhaust directly connect the iHPWH to a nearby air thermal resource, that air thermal resource volume shall be the containment volume.
Where either intake or exhaust ductwork combined with at least 150 in2 of vents connects the iHPWH with a nearby air thermal resource, the air thermal resource volume supplying air to the iHPWH shall be permitted to be included in the containment volume.
Air thermal resource = The air available to the supply air intake of an iHPWH. Where the air thermal resource is outdoors, assume a containment volume of 1,500 ft3.

