
RESNET® Standards Public Comment and Proposed Change Form 

Comment/Explanation*:  
Include your justification for your proposed change to the draft standard below. 
_________________________________________________________________________________________ 

Dear RESNET Standards Committee, 

A. O. Smith Corporation (“A. O. Smith” or “Company”) appreciates the opportunity to 

provide comments on the Draft PDS-02 MINHERS Addendum 77. The Company does not 

support the proposed modifications which, if approved, would conflict with manufacturer 

installation requirements, penalize proper installations without providing supporting 

documentation to justify the changes, and undermine market transformation goals.  

 

About A. O. Smith  

 

A. O. Smith Corporation, with global headquarters in Milwaukee, Wisconsin since 1874, 

applies technology and energy-efficient solutions to products manufactured and marketed 

worldwide with operations in the U.S., Canada, China, India, Mexico, the Netherlands, and the 

UK. Listed on the New York Stock Exchange (NYSE: AOS), the Company is one of the world’s 

largest manufacturers of residential and commercial water heating equipment and boilers, as 

well as a leading manufacturer of water treatment and air purification products. Along with its 

wholly owned subsidiaries, A. O. Smith is the largest manufacturer and seller of residential and 

commercial water heating equipment, high efficiency residential and commercial boilers, and 

pool heaters in North America. 
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Overview  

The intent of this proposal is to set installation requirements on HPWH’s to meet 

arbitrary ventilation requirements. However, the proposed addendum would underrepresent 

the performance of Heat Pump Water Heaters (“HPWH”) in the field. It does this by breaking 

HPWH’s certified UEF (Uniform Efficiency Factor), which accounts for product performance and 

standby losses of the tank, into a Product COP and a Tank UA. This COP and Tank UA would then 

be used to effectively recalculate the UEF of the product, along the way adding in calculation 

and rounding error. This is in contradiction to the UEF test procedure as codified by U.S. 

Department of Energy (DOE) regulations.1The proposal further sets broad ventilation 

requirements that are not aligned with manufacturers’ installation instructions and penalizes 

products that do not meet these arbitrarily selected values. 

COP and UA Values 

 

The Company would point out that the equations used in Table X of the addendum do 

not align with laboratory testing of actual products. Comparison of the equations with private 

test data demonstrates that the proposed equations underestimate product COP by 5-10%. The 

use of these equations is unnecessary as product COP is already captured in a product’s rated 

UEF and therefore adding additional calculations will result in errors to the products efficiency, 

which is rigorously tested and verified by manufacturers. Additionally, the use of the term 

“Compressor COP” in this section is incorrect, as it is referring to the COP of the heat pump not 

the compressor. Compressor efficiency is a separate metric and use of “Compressor COP” will 

cause confusion. In sum, moving forward with these equations will arbitrarily penalize the use 

of HPWHs. 

 

In addition, the Company strongly disagrees with the values utilized for Table Y. The tank 

UA’s selected reference tank designs from water heaters manufactured in the early 2000s, 

which are no longer the minimum efficiency standard of products sold in commerce today. DOE 

efficiency regulations and technological developments have significantly improved the 

insulation on tanks, especially for HPWH’s which have slow recovery times and benefit from 

holding onto their heat as long as possible. Additionally, the table implies that the UA scales 

linearly with tank size across the common 50-gallon, 65-68 gallon and 80-gallon volumes, which 

is an inaccurate approximation. Surface area, which is a driving factor in determining the UA of 

the tank, scales slower than tank volume so their relationship inherently is not linear. Therefore, 

 
1 10 CFR Part 430 Subpart B, Appendix E  



RESNET® Standards Public Comment and Proposed Change Form 

these values oversimplify the performance of the tank as a means to quantify the standby losses 

of the product, which as previously mentioned, are already incorporated into the UEF of the 

product by DOE’s test procedure requirements.  

 

Ventilation requirements 

 

The proposal adds in footnote ‘ac’ which adds ventilation requirements that  HPWHs 

must meet in order to receive full credit for its rated efficiency. If these ventilation requirements 

are not met the product is penalized on its certified rated efficiency. This methodology has two 

flaws: First, the requirements specified do not align with manufacturer installation instructions 

(which manufacturers rigorously test to ensure they are appropriate for products to meet their 

claimed efficiency). Second, this methodology assumes that all HPWHs operate the same and 

require the same ventilation to perform optimally, which is not accurate. There are design and 

control optimization that can allow HPWHs to operate efficiently with smaller available air 

volumes. This concept was highlighted by the empirical work completed by Larson Energy 

Research that was presented at the 2025 ACEEE Hot Water and Air Forum.2 By codifying these 

requirements, the proposal will penalize efficient HPWHs and also have a chilling effect on 

product innovation. The benefit of optimizing a HPWH to perform efficiently in a small 

enclosure is lost if it is subject to arbitrary penalties due to room sizing. Any ventilation 

requirements put forth should not undermine manufacturer installation requirements. 

 

Conclusion 

 

While the Company understands that the intent of this proposal is to address the 

improper installations of HPWHs, which may ultimately lead to over utilization of the water 

heater’s backup electric resistance heating thus defeating the inherent efficiency of the unit, the 

proposal misses the mark to achieve that goal. To the contrary, the proposal uses an inappropriate 

methodology to arrive at its conclusions, which undermines work done by manufacturers to 

optimize HPWHs. Improperly penalizing HPWHs will inhibit further adoption of these highly 

efficient products, undermine further market transformation, and thus erode consumer 

confidence. 

 
2 See slide 9 @ https://drive.google.com/file/d/1NQLmPTI_ZbNSPD_8zdmKHHc6BpWGfifU/view 
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Please do not hesitate to contact me if you have questions.  

 

Respectfully submitted, 

 

Kyle Bergeron 

Manager, Government and Regulatory Affairs 

A. O. Smith Corporation 

Global Headquarters 

11270 West Park Place 

(414) 389 7297 

Kyle.bergeron@aosmith.com  

 

Proposed Change to the Draft Standard* 
Use “strikethrough” and “underline” formatting to indicate all proposed changes. Changes must be shown 
with “hard-formatting” strikethrough and underline, not “track changes”.  

Use a color other than red to indicate proposed changes to the draft. 
____________________________________________________________________________________________ 

1. Add definitions to Section 3.2 Definitions  

  

Heat Pump Water Heater (HPWH) - A water heater that transfers thermal energy from one 
temperature level to another temperature level for the purpose of heating water, including 
all ancillary equipment such as fans, storage tanks, or controls necessary for the device to 
perform its function.   

  

Hybrid Integrated Heat Pump Water Heater (iHPWH) – An air-source Heat Pump Water 
Heater where the air-source heat pump is integrated into the unitary water heater, usually 

mailto:Kyle.bergeron@aosmith.com
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above the storage tank; there are electric resistance elements in the storage tank allowing 
hybrid water heating by the heat pump or electric resistance elements or both 
simultaneously.  

  

  

2. Add acronyms to Section 3.3 Acronyms  

HPWH – Heat pump water heater  

iHPWH – Integrated heat pump water heater  

  

  

3. Add new footnote ‘v.2’ to ‘Service water heating systems’ section from Table 
4.2.2(1):  

  

Building Component  Energy Rating Reference Home  Rated Home  

Service water heating 
systems p, t, u, v.1, v.2, v.3  

  

  

Fuel type:  same as Rated Home  

Efficiency:  

Electric: EF = 0.97 - (0.00132 * 
store gal)  

Fossil fuel: EF = 0.67 - (0.0019 * 
store gal)  

Use (gal/day): Determined in 
accordance with Section 
4.2.2.6.1.4  

  

Tank temperature:  125°F  

  

Location:  

Same as Rated Homet  

  

Same as Rated Homeac  
  
Same as Rated Home  

  

Determined in accordance 
with Section 4.2.2.6.2.11  
  

Same as Energy Rating 
Reference Home  

  

Same as Rated Home  
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IECC Climate Zones 1-3: Attached 
garage if present, otherwise 
Conditioned Space Volume  

IECC Climate Zones: 4-8: 
Unconditioned basement if 
present, otherwise Conditioned 
Space Volume  

  

  

4. Modify the footnote ‘u’ in ‘Table 4.2.2(1)’ as follows:  

u. The Uniform Energy Factor (UEF) or Energy Factor (EF) shall be obtained for residential 
hot water equipment., or For commercial hot water equipment, UEF, COP or the Thermal 
Efficiency (TE) and Standby Loss (SL) shall be obtained for commercial hot water 
equipment from manufacturer’s literature or from AHRI directory for equipment being used 
where available. When UEF is obtained, the First Hour Rating (FHR) shall also be obtained. 
For commercial water heaters where EF or UEF is not available, an Approved commercial 
hot water system calculator shall be used to determine the EF or UEF.  

Where a manufacturer provided or AHRI published EF or UEF is not available for the 
residential hot water equipment, the guidance provided in Item 1 below shall be used to 
determine the effective EF of the water heater. Where a manufacturer provided or AHRI 
published TE or SL is not available for commercial hot water equipment, the guidance 
provided in Item 2 below shall be used to determine the effective TE and SL of the water 
heater.   

      1.  For residential oil, gas and electric water heaters or Heat Pumps, default EF values 
provided in Table 4.5.2(3) for age-based efficiency or Table 4.5.2(4) for non-age-based 
efficiency shall be used.   

      2. For commercial water heaters, values provided in Table C404.2 “Minimum 
Performance of Water-Heating Equipment” in the IECC shall be used.  

  

  

5. Modify the footnote ‘v’ in ‘Table 4.2.2(1)’ as follows and create a new table note:  



RESNET® Standards Public Comment and Proposed Change Form 

v.1. Where the heat balance of the space(s) connected to a Service Hot Water System is 
(are) explicitly modeled by software, tThe heat sources and sinks associated with the 
Service Hot Water System shall be included in the energy balance for the space in which 
the Service Hot Water System is located. For a Service Hot Water System with a storage 
tank, the simulation shall include storage tank heat losses to the appropriate space.   

v.2. For air-source HPWH, the simulation shall include the spaces where supply air intake 
is extracted and exhaust air is discharged. In addition, the UEF shall be separated into the 
heat pump compressor COP, tank UA, and, if applicable, electric resistance elements 
(COP=1). Where necessary, all air-source HPWH simulations shall include supplementary 
electric resistance elements to meet the hot water demand of the Dwelling Unit. The COP 
of an air-source HPWH shall also be adjusted for the temperature of its supply air intake 
and the tank heat transfer shall be adjusted for the temperature of the space.  

v.3 For all HPWH, the UEF shall be separated into the heat pump compressor COP and the 
tank UA according to Tables X and Y.  

Table X: HPWH Compressor COP Values  

First Hour Rating1 
(gal/hr)  

COPcomp  

>= 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  

  

  

6. Add new footnote ‘ac’ language  
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ac.  Where an iHPWH a Hybrid Integrated Heat Pump Water Heater is installed, the rated 
UEF shall be used to determine the compressor COP if one of the following conditions is 
met for each water heater:   

i. A ducted intake and ducted exhaust is installed and the incoming air is drawn from 
the same space as the space to which the exhaust is discharged.   

  

ii. The enclosed space containing the water heater is verified to have a total net free 
opening area to an adjacent heated or conditioned space of no less than 300 in2 75 
in2 per 100 watts of compressor power, using any combination of grilles, louvers, 
door undercuts, or a louvered door. Where the compressor power is not specified by 
the manufacturer, the total net free opening area shall be no less than 560 in2.  

  

iii. The Hybrid iHPWH is within an enclosed space that has having a volume equal to or 
greater than 700 1,000 ft3 which is within the Conditioned Space Volume of the 
Dwelling Unit.  

  

For all other Hybrid iHPWH installations, the maximum allowable COP (COPeff) shall be 
determined by the equation below.  

COPeff = (COPcomp - 1.53) * (1 - ( 1.009 * exp(-5.492*(RV) ) ) ) + 1.53  

Where:  

  COPcomp = Heat pump compressor COP at the rated UEF  

RV = Relative Volume = MIN [(Hybrid iHPWH containment volume, ft3)/1500 ft3), 1.0]  

  

  

7. Modify ‘Service Hot Water Equipment’ section from ‘Table 4.5.2(1)’ as follows:  

  

Table 4.5.2(1) Minimum Rated Features  

Building Element  Minimum Rated Feature  
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15. Service Hot Water 
Equipment   

For Residential Equipment - Equipment type, location, efficiency 
(Uniform Energy Factor and First Hour Rating; or Energy Factor), 
extra tank insulation R-Value, flow rates of showers and 
Bathroom sink faucets.   

For Hybrid Integrated Heat Pump Water Heaters – containment 
volume (ft3) and the net free opening area (in2) of the space 
containing the water heater. If ducted, the space to which the 
exhaust air is discharged and the space from which the intake 
air is supplied.  

For Commercial Equipment - Equipment type, location, Uniform 
Energy Factor, COP, or Thermal Efficiency and Standby Loss, 
extra tank insulation value, flow rates of showers and Bathroom 
sink faucets.  

Distribution Related:  

Distribution System Type (standard, recirculation), Recirculation 
System controls [none, timer, temperature, demand (manual) or 
demand (sensor)], pipe insulation R-Value, pipe length for 
standard distribution, branch length for recirculation, supply + 
return loop length, pump power (Watts, HP).  

  

  

  

  

8. Modify ‘Building Element: Service Hot Water (SHW) Equipment’ table within 
Normative Appendix B as follows:  

  

Location  

  

Determine and 
record location of 
service hot water 
equipment  

Determine and record whether the water heater is 
in Conditioned or Unconditioned Space Volume, 
Unrated Heated Space or Unrated Conditioned 
Space.   

Efficiency   Determine and 
record the Energy 

Look for the water heater's nameplate and product 
literature. Record the manufacturer, model number 
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  Factor, Uniform 
Energy Factor, COP, 
or thermal efficiency 
of the service hot 
water equipment  

and if listed directly on the nameplate, the 
efficiency rating.   

  

Search for the model number in the manufacturer’s 
data sheets or appropriate efficiency rating 
directory to determine and record the EF, UEF, COP, 
or thermal efficiency rating. When UEF is recorded, 
also record the First Hour Rating. When thermal 
efficiency is recorded, also record the standby loss 
if available.  

  

When the efficiency rating cannot be determined, 
approximate the age of the unit and use a default 
efficiency.   

Extra tank 
insulation value   

  

Determine and 
record the insulation 
value of any exterior 
wrap   

Visually determine and record whether the water 
heater is or is not wrapped with exterior insulation. 
When insulation is present, look for the 
labeled/stamped R-value or measure the thickness 
of the wrap and determine and record the R-Value.   

Individual service 
hot water 
equipment type   

  

Determine and 
record type, 
capacity, and fuel 
source of 
standalone water 
heater serving single 
Dwelling Unit  

Identify whether the equipment is storage or 
instantaneous, identify its fuel source and record 
storage tank capacity in gallons. Also record 
whether the SHW equipment is an Hybrid 
Integrated Heat Pump Water Heater, or 
supplemented by a desuperheater and/or if it is 
integrated with the space heating system.  

Hybrid Integrated Heat Pump Water Heater – For 
Hybrid Integrated Heat Pump Water Heaters, record 
whether the system has a ducted intake and 
exhaust and record the spaces to and from which 
the air is ducted. If not ducted, for the space that 
contains the Hybrid iHPWH, measure dimensions 
of the room to calculate its volume (ft3) and record 
the total net free opening area (in2) of any 
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grilles/louvers/door undercuts. Where the net free 
area of a grille or louvered opening is not specified 
by the manufacturer, the net free area shall be 
calculated as 35% of the area of the grille or 
louvered opening.  

  

 


