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Learning Objectives 
• After completing this course, you should be able to:

• Define and understand the DOE 2026 Commercial Water 
Heater Update

• Understand the differences between Uniform Energy Factor 
and Minimal Thermal Efficiency

• Understand the four types of venting for water heaters
• Know how to design for a retrofit project that uses category 

1/atmospheric venting for heavy duty commercial gas heater 
applications

• Know when to specify volume water heaters 



How Did This End Up a US. Department of 
Energy (DOE) Issue?

• The Energy Policy and Conservation Act (EPCA) was passed in 
1975 as a response to the 1973 oil crisis 

• EPCA authorized the DOE to set energy efficiency standards for 
appliances and equipment 
• Including establishing test procedures and minimum energy efficiency 

requirements for products 



History of the 
DOE and its 

Impact on the 
Industry

• Formation and Mission 
in 1977

• Introduction of 
Efficiency Standards 

• Implementation of the 
National Appliance 
Energy Conservation 
Act (NAECA) in 1987

• 2026 Commercial 
Water Heater 
Regulations



Wait, Did Anything Happen Between NAECA’s 
Founding and 2026?

1987

First major federal regulation impacting 
water heaters

1990s

Periodic updates to increase the minimum 
efficiency levels for storage gas and electric 
water heaters

2015

DOE Efficiency standard revisions
• Raised the Energy Factory (EF) requirements 

significantly

2016–2024

Revise and review every six years for energy 
efficiency products
• Increasing the technical knowledge required by 

installers and specifiers 



The New Commercial Water 
Heater Energy Conservation 
Standards under the DOE

• New minimum DOE energy conservation standards:
• Commercial gas-fired storage water heaters: 

• New Thermal Efficiency (TE) Requirement: Minimum 95% Thermal Efficiency (up from 
80%)

• Standby Loss: Stricter limits on allowable standby heat loss

• Commercial gas-fired tankless water heaters: 
• New TE Requirement: Minimum 96% Thermal Efficiency (up from 80%)
• Hot Water Supply Boilers (Volume Water Heaters): Now included and required to meet 

the 96% TE standard

• Residential-duty commercial gas-fired storage water heaters: 
• UEF Increase: Higher Uniform Energy Factor (UEF) requirements

• Will require use of condensing technology to comply



Uniform Efficiency Factor (UEF) 
Versus Thermal Efficiency (TE)
• For commercial water heaters, the shift to UEF is still in progress
• Commercial heaters are rated for TE for gas models

• What is TE?
• Measures how effectively the unit converts fuel energy into usable hot water 
• TE % = (Heat transferred to the water / total fuel energy input) x 100

• TE applies mostly to gas-fired units
• Tank type and tankless
• Does not include standby losses (heat lost from stored water)
• Tested under steady-state

• UEF because the standard metric for rating the energy efficiency of 
residential water heaters on June 12, 2017
• UEF replaced the older Energy Factor (EF)



A Visual of Average TE Ranges for Before the 
2026 DOE Update



UEF Replaced EF – Let’s 
Get the Details
• UEF became the standard metric for rating the 

energy efficiency of residential water heaters on June 
12, 2017

• UEF replaced EF 
• EF was a singular rest condition and 

inconsistent across technologies
• UEF introduced four usage bins to reflect actual 

water heater usage 
• Standardized test procedures 

• UEF played an important role in the market shift 
toward higher-efficiency models like heat pump 
water heaters as well as condensing water heaters



Condensing Versus Non-Condensing 
Water Heaters

• Non-Condensing: 
• Burns gas to heater water and 

vents the hot exhaust gases 
straight outside

• 80-85% energy efficiency 
• Metal venting
• Less upfront cost
• High operating cost 

• Condensing: 
• Extracts additional heat form the 

exhaust gases by condensing the 
steam into water

• 90-98% energy efficiency
• Uses PVC or plastic venting
• Higher upfront cost
• Lower Utility bills
• Produces condensate that must be 

drained or pumped away 

 



Why is it Good That A Condensing Water Heater 
Produces Condensate?

• Condensing means high efficiency
• Condensate is a by product of 

extracting extra heat from 
combustion gases

• Condensing water heaters cool the 
exhaust gases to turn the water 
vapor in them into liquid condensate 
recovering the heat and using it to 
help heat your water

Feature Benefit

More heat exhausted Less wasted energy (up to 
98% efficiency)

Lower exhaust 
temperatures

Plastic venting allowed

Lower utility bills Less fuel needed for 
same hot water output

Environmentally friendly Reduced emissions and 
energy use



Back to the DOE 2026 Update…
When Does it Take Effect 
• The effective date for the DOE Commercial Water Heater 

Conservation Standards Final Rule is October 6, 2026
• Product manufactured before October 6, 2026 can be sold into 

the field without needing to comply with the requirements 



Why is This 
Rule 

Important?

• DOE expects this ruling 
to generate more 
energy savings than any 
other appliance rule it 
has ever issued

• Goals:
• Reduce energy 

costs
• Remove carbon 

and methane from 
the atmosphere



What Appliances Are Impacted?
• Any product with less than a 95% TE
• Standby loss requirements are more stringent 

95%+thermal efficiency 
(condensing)

90-95% thermal efficiency 
(condensing)

no
n-

condensing



Appliance & Vent Category

Category I

Category II

Category III

Category IV



Appliance + Vent Categorization 

Category I

 Appliance / vent system operating in manner such that pressure inside vent is 
negative and vent is not wet continuously  (Neg. pressure/Non-Condensing)

Category II

 Appliance / vent system operating in manner such that pressure inside vent is 
negative and vent is wet continuously (Neg. Pressure/Condensing)

Category III
 Appliance / vent system operating in manner such that pressure inside vent is 

positive and vent is not wet continuously (Pos. Pressure/Non-Condensing)

Category IV

 Appliance / vent system operating in manner such that pressure inside vent is 
positive and vent is wet continuously (Pos. Pressure/ Condensing)



Category I: 
Appliances 
    
    Will be 
Going Away



Category II: 
Appliances



Category III: 
Appliances

    Will be 
Going Away



Category IV: 
Appliances

• Category IV appliances 
will produce condensate 
as the flue gas decreases 
in temperature through the 
heat exchanger.  This 
condensate must be 
properly trapped, 
neutralized and drained.



Venting 
Types 
Explained:



Atmospheric

Venting using B-Vent, 
Chimney Vent

Uses internal air for 
combustion

Standing Pilot, no 
electricity required

Some models have 
additional side 
connections and 
higher BTU/Hr. inputs 
for small amounts of 
hydronic/space 
heating



Direct Vent

Closed combustion 
Standing pilot, no 
electricity required

All air is taken directly 
from the outside through 
a            
co-axial vent pipe (pipe 
inside a pipe)

Maximum vent length is 
8ft. Vertical and 
Horizontal

Flexible vent kits which 
allows up to 100” long

Some models have 
additional side 
connections and    higher 
BTU/Hr. inputs for small 
amounts of 
hydronic/space heating



Exhaust Air Combustion Air

Direct Vent Air Flow



Power Vent

Electronic 
ignition, 

electricity is 
required

Venting using 
PVC, ABS or 
CPVC pipe

Some models 
have additional 

side connections 
and higher 

BTU/Hr. inputs for 
small amounts of 
hydronic/space 

heating

Uses internal air for 

combustion

Requires Electricity unlike 

atmospheric and direct vent 



Power Direct Vent

Closed combustion, pulls 
outside air for combustion 

Electronic ignition, electricity 
is required

Venting using PVC, ABS or 
CPVC pipe

Allows greater venting 
distances than direct vent

Some models have additional 
side connections, and high 
inputs for small amounts of 
hydronic/space heating



DOE Commercial Requirements
Commercial Water Heater Energy Conservation Standards

Source: eCFR :: 10 CFR Part 431 Subpart G -- Commercial Water Heaters, Hot Water Supply Boilers and Unfired Hot Water Storage Tanks

What does this mean?
• Thermal Efficiency: 

Minimum moves from 80% 
to 95%

• Standby Loss: Maximum 
moves to 0.86 of current

https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-G
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-G
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-G
https://www.ecfr.gov/current/title-10/chapter-II/subchapter-D/part-431/subpart-G


What is Thermal Efficiency?

• Simply put: 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝐸𝑛𝑒𝑟𝑔𝑦 𝑂𝑢𝑡

𝐸𝑛𝑒𝑟𝑔𝑦 𝐼𝑛

• Energy Out: The amount of heat delivered to the water
• Energy In: Includes the heat energy of burning a fuel source 

(natural gas, propane, etc.) and any additional energy into the unit 
(electrical consumption)

• The test is standardized so that water is brought into the appliance 
at 70 °F and is heated to an outlet temperature of 140 °F



Thermal Efficiency – What does 80 to 95% Mean?

• Commercial gas water heaters will need to be fully condensing to meet the 95% 
thermal efficiency

• Condensing: As the flue gas from burning fuel (natural gas, propane, etc.) travels 
through the heat exchanger, it gets cooler and cooler.  It becomes so cool that it 
undergoes a phase change and some of the gas becomes liquid

• This condensation must be properly removed from the water heater and disposed 
from the heater 

• This flue gas will be so cool that plastic venting can safely be used

• ALL commercial gas product will become Category IV!  

95%+thermal efficiency (condensing)

90-95% thermal efficiency (condensing)



What is Standby Loss?
• Per the Department of Energy (DOE): For gas-fired and oil-fired commercial water 

heating equipment, the average hourly energy required to maintain the stored water 
temperature expressed in British thermal units per hour (Btu/h) based on a 70 °F 
temperature differential between stored water and ambient room temperature and 
determined in accordance with appendix A or C to subpart G of part 431 (as 
applicable), denoted by the term “SL.”

• In plain English: it’s the loss of stored heat from the tank.  The test expresses the rate 
of heat lost over time (BTU/hr).



Standby Loss & EnergyStar®

• As a reference point: current EnergyStar® requirements 
for Commercial Gas Water Heaters are: 94% Thermal 
Efficiency & 0.86 x DOE Max Standby Loss

• This means that EnergyStar® product currently certified 
today has a better Standby Loss than what the DOE 
requires currently

• Post-2026, the Standby Loss requirement from 
EnergyStar® today will become the new DOE standard



DOE Summary & Product Landscape

• In summary: today’s EnergyStar® product for Commercial Gas is 
tomorrow’s only Commercial Gas product (with a new Thermal 
Efficiency floor of 95%)

• Category IV heaters will remain, but may require modification
• Category I heaters will no longer be manufacturable



How to Design Moving Forward

There are two new, large considerations moving forward:

• Venting: how significant are the changes?

• Condensate Management: how do we properly deal with it?



Venting
It’s a BIG change:



Retro-fit Venting
• Category IV heaters can’t be installed with Category I venting or vis versa.

• Existing vent runs may not be able to be used.
• Power Vent heaters (internal air for combustion) requires sufficient make-

up air
• Vent lengths, terminations, common venting kits may become more 

commonplace and crucial to successful solutions.



Venting

• More creative solutions are being considered and worked on.
• Code considerations are also important

• International Fuel Gas Code (2012 through 2021 editions)
• UL 1738 required in some municipalities
• Code variation can vary from state-to-state and even within some states.

• Most important consideration: look to what the manufacturer has 
certified for the heater, as indicated in I/O manuals, spec sheets, 
venting supplements, etc.



How Does Condensation Occur in a Water Heater?

As a high-efficiency gas water heater or heating 
appliance fires the airborne water will drop below 
the dew point and the flue gases will begin to 
condense, the condensate that is produced is 
inherently acidic. The acidic nature of the 
condensate can corrode metallic piping such as a 
drain or sewer. This Photo by Unknown Author is licensed 

under CC BY-SA-NC

https://phys.libretexts.org/TextMaps/General_Physics_TextMaps/Map:_University_Physics_(OpenStax)/Map:_University_Physics_II_(OpenStax)/1:_Temperature_and_Heat/1.5:_Phase_Changes
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/


What is a Condensate Neutralizer?
A condensate neutralizer is designed to balance the pH(potential Hydrogen) 
of the condensate produced, thus neutralizing the acidity of it. This allows 
you to dispose of condensate without harming your plumbing system.

Is a Condensate Neutralizer Required?
Check with your local authority having jurisdiction to make sure you are following 
all applicable local and or national codes.

Which Condensate Neutralizer Do I Need?
A condensate neutralizer will be sized according to your water heater. This is determined 
by either the BTU/Hr. of the water heater or how much condensate it is capable of 
producing in GPH(gallons per hour). Typically for every 1,000 BTU/Hr. the appliance can 
produce 0.01 GPH of condensate.



Condensate 
Management
• Why is this a concern?

• Category IV product does condense within the 
water heater, in addition to whatever 
condensation occurs within the venting.  Both 
must be managed

• Additionally, Natural Gas has a rotten egg smell 
added to it.  This is accomplished by adding 
Sulphur to the gas.  Natural Gas contains trace 
amounts of Sulphur already, particularly 
depending on where the gas was produced.  

• This Sulphur will create acids that must be 
properly neutralized.



Condensate 
Management 

Summary

Slope (adequate height for proper 
drainage)

Pump (if needed, adequate height 
needed to place a pump)

Material or Neutralization (must be able 
to stand up to acidic conditions)

Trap (must be trapped properly)

• The trap is specified by Water Heater safety 
standards, namely ANSI Z21.10.3



In a volume water heater, the water heater and the 
storage tank are separated. 

1. The potable water is heated in the volume water 
heater(s) and connected to the storage tank(s). 

2. Hot water from the water heater(s) flow to the 
storage tank(s) via piping connecting them and 
being pushed via a circulator/pump. 

3. An aquastat or water temperature sensor 
monitors the water temperature within the 
storage tank to determine when the circulator 
must pull heated water from the volume water 
heater to recharge or maintain the temperature 
of the water in the storage tank.

How a Volume Water Heater Operates



When Would You Specify a Volume Water Heater?

When the mechanical space is large 
enough for the equipment's footprint, 
which includes:

• Volume water heater(s)
• Storage Tank(s)
• Piping
• Clearances



When Would You Specify a Volume 
Water Heater?
When there is a demand for sanitizing  
temperatures.
• Volume heaters can achieve up to 210F.
• Easy to get 180F in the paired storage tank.

Examples: Food processing or Healthcare.
  

When an application has both high and low 
peak capacity. 
• Storage tank (buffer) and modulation provide 

benefits to both high and low peak demand 
periods.

         Examples: Hotels and Restaurants 

When there is an application that has consistent 
heating load requirements (GPH) and recovery 
times.
• GPM x Length of time. 
• Recovery rates are based upon Thermal Efficiency.

Examples: Wash down/spray applications

When there are high BTU requirements.
• Many volume water heaters can utilize  

>1million BTU’s/Hr.  

Storage tank size + ∆T (recovery rates) from heat engine = product solution



Modulation is the ability to adjust firing rate to compensate for variation in heating demand.

Turn Down Ratio (TDR) is the ratio of maximum firing rate to minimum firing rate (BTU’s/Hr.) It depicts how low 
the appliance can modulate down the consumption of energy. An example is a 3:1 TDR.

Modulation with Storage Tank

1. Hot water is drawn 
from the water heater 

or storage tank

2.  Stored hot water 
temperature drops 

below  set point

5. Control algorithm 
determines firing rate 

3. Call for heat is 
established

4. Control monitors 
temperature sensor

6. Temperature 
setpoint is satisfied

How Modulation Works:

Requirements for Modulation
• Variable speed blower
• Temperature sensor system to monitor heat demand
• Control algorithm that determines firing rate
• Condensate collection and removal
• HX design that’s tolerant of acidic condensate



How a Tankless Gas Water Heater Operates

1. Water Flow Detection: Water begins flowing through the unit, 
activating the flow sensor.

2. Signal to Control Board: The flow sensor sends a signal to the 
control board indicating water flow.

3. Ignition Sequence: The control board activates the gas valve, 
allowing gas to flow to the burner, which then ignites.

4. Heat Exchange: As water passes through the heat exchanger, 
it absorbs heat from the burning gas.

5. Temperature Regulation: Sensors monitor the water 
temperature and adjust the gas flow to maintain the desired 
temperature setting.

6. Flow Modulation: The burner power adjusts based on the 
water flow rate, providing a consistent hot water supply even 
with varying demands.

7. Burner Shutdown: When the water flow stops, the burner 
shuts off automatically.



When Would You Specify a Tankless Water Heater?
When the application has a peak demand flow rate within the water heaters 
heating capacity
• Given that tankless water heaters do not have storage, the applications peak 

demand flow rate must be within the water heaters heating capacity  

Large difference between high and low peak demand 
• High turndown ratios and modulation rates provide high efficiency for all demands.
         Examples: Schools, Gyms

Space constraints
• Tankless water heaters are typically wall hung
• Tankless can typically use freestanding rack systems
• The smaller footprint can allow of multiple heaters for redundancy purposes

Tankless virtually eliminates standby loss requirements.
• Since water is only heated when there is a demand and not stored, there is very 

little heat loss in a tankless system 



Summary

• DOE Commercial Water Heating Changes:
• Tank Type Water Heaters min 95% TE Standard 
• Tankless & Hot Water Supply Boilers (Volume Water Heating) min 96% TE Standard 
• Effective October 6, 2026

• Manufactures & Customers Need to Prepare 

• Venting Upgrades May Be Required

• Various Solutions Available 



Thank you


	Slide 1: Navigating the Future of Commercial Water Heating: Key insights on the DOE 2026 Updates Efficiency, Venting, and Retrofit Design
	Slide 2: Learning Objectives 
	Slide 3: How Did This End Up a US. Department of Energy (DOE) Issue?
	Slide 4: History of the DOE and its Impact on the Industry
	Slide 5: Wait, Did Anything Happen Between NAECA’s Founding and 2026?
	Slide 6: The New Commercial Water Heater Energy Conservation Standards under the DOE
	Slide 7: Uniform Efficiency Factor (UEF) Versus Thermal Efficiency (TE)
	Slide 8: A Visual of Average TE Ranges for Before the 2026 DOE Update
	Slide 9: UEF Replaced EF – Let’s Get the Details
	Slide 10: Condensing Versus Non-Condensing Water Heaters
	Slide 11: Why is it Good That A Condensing Water Heater Produces Condensate?
	Slide 12: Back to the DOE 2026 Update… When Does it Take Effect 
	Slide 13: Why is This Rule Important?
	Slide 14: What Appliances Are Impacted?
	Slide 15: Appliance & Vent Category
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Venting Types Explained:
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: DOE Commercial Requirements
	Slide 28: What is Thermal Efficiency?
	Slide 29: Thermal Efficiency – What does 80 to 95% Mean?
	Slide 30: What is Standby Loss?
	Slide 31: Standby Loss & EnergyStar®
	Slide 32: DOE Summary & Product Landscape
	Slide 33: How to Design Moving Forward
	Slide 34: Venting
	Slide 35: Retro-fit Venting
	Slide 36: Venting
	Slide 37
	Slide 38
	Slide 39: Condensate Management
	Slide 40: Condensate Management Summary
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47: Summary
	Slide 48: Thank you

