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 FOREWORD 
 
The Gas Appliance Manufacturers Association (GAMA) is a national trade association whose members manufacture over 90 percent of 
all the residential, commercial and industrial gas appliances made in the United States.  GAMA also represents manufacturers of certain 
products that use oil or electricity as their energy source.  There are a number of product divisions within GAMA.  Four of those, the 
Furnace Division, Hydronics Institute Division, Direct Heating Division and Water Heater Division, have developed separate efficiency 
certification programs which verify manufacturers' equipment efficiency ratings in accordance with federally mandated test procedures.  
 
The GAMA Furnace and Hydronics Institute Divisions sponsor the certification program for residential gas and oil central furnaces and 
boilers.  The GAMA Direct Heating Division sponsors the efficiency certification program for vented gas room heaters, floor furnaces and 
wall furnaces.  The GAMA Water Heater Division sponsors the efficiency certification program for residential gas, oil, electric (including 
heat pump type) water heaters, and commercial water heaters.  Each of these programs operates independently of each other.  This 
Directory lists the models for all participating manufacturers in each of the programs.  The following is the format for those listings: 
 
 

CHAPTER I   Gas and Oil Central Heating Equipment 
 

CHAPTER II  Gas Vented Direct Heating Equipment 
 

CHAPTER III Gas, Oil, Electric, Combination, & Instantaneous Water Heaters 
 
CHAPTER IV Commercial Gas, Oil, Electric, & Instantaneous Water Heaters 
 
CHAPTER V  Commercial Gas and Oil Central Heating Equipment 
 

 
 
Each participant in the GAMA Efficiency Certification Program is entitled to display the GAMA Certification Symbol (Seal), Figure 1, on 
units of models covered by the program.  The seal may be affixed to the unit only at the time and place of manufacture. The seal may 
also be displayed on specification sheets, advertising and on other literature that either specifies ratings or claims participation in the 
program.  The seal and listing in this Directory are an indication that the equipment's efficiency rating as well as output heating capacity 
for heating equipment and first hour rating for water heating equipment have been determined and are accurately stated in accordance 
with the applicable efficiency test method; no other warranty, representation, endorsement or other statement, expressed or implied, is 
made. 
 
 
 Figure 1.  GAMA Certification Seal 
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 USE OF CHAPTER III AND DESCRIPTION OF GAMA WATER HEATER EFFICIENCY CERTIFICATION PROGRAM  
 
Introduction 
 
This chapter will assist the dealer in selling, and the consumer in selecting, the best water heating buy.  The best buy is always a properly 
sized unit since with an undersized unit there will be times of insufficient hot water and oversized units are more costly to buy and 
operate. Once the proper size is determined, the best buy is almost always a more efficient unit which will usually cost more to purchase 
but less to operate. 
 
How the Chapter is Set up 
 
This Chapter is divided into sections based on the type of residential water heater:  gas, oil, electric, heat pump with a storage tank, heat 
pump without a storage tank, and combination water heaters/space heaters.  The columns of each listing (shown below*) provide the 
essential information needed to select an efficient and properly sized water heater. 
 
*(with the exception of the combination listing) 

 
 
 Model Number  
 (1) 

 
 
Footnotes 
     (2) 

 
 1st Hour 
 Rating 
 (3) 

 
 Energy 
 Factor 
 (4) 

 
 
Column 1 Model Number identifies each model.  (The model number on a water heater can be found on 

the manufacturer's nameplate.) 
 
Column 2 Footnotes further identify the model or its intended use. 
 
Column 3 1st Hour Rating is a measure of the water heater's ability to provide hot water. 
 
Column 4 Energy Factor is a measure of the overall efficiency rating of the water heater. 

 
For gas and oil models, the last column lists recovery efficiency.  The recovery efficiency only represents how efficiently energy is 
transferred to the water when the burner is firing.  It should not be used in place of the Energy Factor to compare water heater efficiencies. 
Recovery efficiencies for electric models are not listed because they have a recovery efficiency of 98%. 
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How to Use This Chapter 
 
The First Hour Rating and Energy Factor (EF) can be used to select the right size water heater for your needs and, at the same time, 
select an energy efficient model. 
 
FIRST:  Find the right size water heater for your needs by finding those models with a First Hour Rating that matches (within one or two 
gallons) your peak hour demand. 
 
To estimate your peak hour demand: 
 

1. Determine during what general time of day (morning, noon, evening) there is usually the most 
use of hot water in your home, keeping in mind the number of people in your home. 

 
2. Using the following table, determine what your maximum usage of hot water in one hour could 

be; this is your peak hour demand: 
 
NOTE:  This table does not estimate total daily hot water usage.  As an example, an average of 

4 gallons of hot water is used each time dishes are washed by hand but, dishes washed 
by hand are usually done 3 times a day.  The average daily hot water usage for hand 
dishwashing, 12 gallons, is about the same as the average hot water usage for an 
automatic dishwasher, used once a day. 

 
 
Use 

 
Average Gallons of 

Hot Water per Usage 

 
 

 
Times Used During 

One Hour 

 
 

 
Gallons Used 
in One Hour 

 
Shower 

 
20 

 
x

 
 

 
  = 

 
 

 
Bath 

 
20 

 
x

 
 

 
  = 

 
 

 
Shaving 

 
2 

 
x

 
 

 
  = 

 
 

 
Hands and Face Washing 

 
4 

 
x

 
 

 
  = 

 
 

 
Hair Shampoo 

 
4 

 
x

 
 

 
  = 

 
 

 
Hand Dishwashing 

 
4 

 
x

 
 

 
  = 

 
 

 
Automatic Dishwasher 

 
14 

 
x

 
 

 
  = 

 
 

 
Food Preparation 

 
5 

 
x

 
 

 
  = 

 
 

 
Wringer Clothes Washer 

 
26 

 
x

 
 

 
  = 

 
 

 
Automatic Clothes Washer 

 
32 

 
x

 
 

 
  = 

 
 

 
 

 
 

 
TOTAL (Peak Hour Demand) 

 
 

 
EXAMPLE: Your household uses the most hot water in the morning.  In the busiest one hour 

period of the morning, the usage is 
 

3 showers - 20 x 3 = 60 
1 shave -   2 x 1 =   2 
1 shampoo -   4 x 1 =   4 
Handwashing 
 of Dishes -   4 x 1 =   4 
(Peak Hour Demand)     70 

 
In this case, the peak hour demand is 70 gallons and you should look in the third column of each listing for those models of water 
heaters with a first hour rating of 68 to 72 gallons. 

 
NOTE:  Models under each manufacturer's name are listed from the lowest to the highest first hour rating. 

 
SECOND:  Look at the EF listed in the fourth column for those models that have the first hour rating that you need.  The higher the EF, 
the more energy efficient the water heater.  The EF can be used to estimate a yearly cost of operation for a water heater.  Tables 1 
through 5 provide estimated yearly costs of operation for various fuel costs and various Energy Factors.  Once you know the cost of fuel 
in your area, you can find the estimated annual cost of operation for any model using its EF and the appropriate table.  (The cost of fuel in 
your area should be available from your fuel supplier.) 
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EXAMPLE: 

 
Energy Factor 

 
 

Fuel Cost 
(Per Therm) 

 
 
 

.54 

 
 
 

.55 
 

.56 
 

.57 

 
 
 

.58 
 

1.08 
 

$300 
 

$294 
 

$289 
 

$284 
 

$279 
 

1.10 
 

$305 
 

$300 
 

$294 
 

$289 
 
 

 
1.12 

 
$311 

 
$305 

 
$300 

 
 

 
 

 
1.14 

 
$316 

 
$311 

 
 

 
 

 
 

 
1.16 

 
$322 

 
 

 
 

 
 

 
 

 
 
(Excerpt from Table 1.  Estimated Annual Operating Cost for Gas Water Heater using Natural Gas) 
 
At a fuel cost of $1.10/therm, a gas water heater with an EF of .55 has an estimated annual operating cost of $300. 
 
 

If your choice of water heater is restricted to one fuel type (gas, oil or electric), you need only compare the EF values for that type.  If you 
have a choice of more than one type of water heater, you should compare both the EF and the estimated cost of operation for the fuel 
rates in your area for each type of water heater that you can use.  In all cases, keep in mind that the determination of the EF is based on 
a particular set of test conditions.  Actual conditions of water heater use in a residence will differ from these test conditions. 
Consequently, the actual annual cost of operation will differ from the values on Tables 1 through 5. 
 
THIRD:  Determine the payback period.  Doing this will help you decide what model water heater is most economical for you.  Tables 1 
through 5 illustrate that the higher the EF, the lower the annual operating cost.  However, a more efficient water heater generally has a 
higher purchase price.  Therefore, there is a period of time before the savings in the lower operating cost of a more efficient water heater 
make up for the increased price of that water heater as compared to a less efficient water heater, this is the payback period. It is only 
after the payback period that you obtain a net savings with the more efficient water heater. 
 
Accordingly, the shorter the payback period, the better. 
 

EXAMPLE: Assume you are intending to buy a gas water heater and your local gas cost is .60 per therm.  You are comparing 
two water heaters, Model A and Model B, which both have the same first hour rating. 

 
 
 

 
Price of 

Water Heater 

 
 

EF 

 
Estimated Annual 
Cost of Operation 

 
Model A 

 
$165 

 
.54 

 
$166 

 
Model B 

 
$210 

 
.58 

 
$155 

 
Additional Cost of More 
Efficient Model (Model B) 

 
 

 
 

 
$210-165 = $45 

 
Estimated Annual Savings in 
Operating cost for Model B 

 
 

 
 

 
$166-155 = $11 (per year) 

 
Payback Period 

 
 

 
                 $45/$11 per year = 4.1 years 

 
NOTE: As fuel prices increase, the greater the savings obtained from a more efficient water heater and the shorter the 

payback period becomes. 
 
Information About the GAMA Water Heater Efficiency Certification Program 
 
Chapter III is a product of the Water Heater Efficiency Certification Program sponsored by the Gas Appliance Manufacturers Association, 
Inc. (GAMA) in cooperation with its industry members.  The GAMA Water Heater Efficiency Certification Program provides for 
independent verification of the water heater manufacturer's stated efficiency rating, represented by the Energy Factor (EF).  The 
complete details of the GAMA Water Heater Efficiency Certification Program are contained in the Program Procedural Guide which is 
available from GAMA. 



AUGUST 1, 2007 PAGE 161 

 

Testing Laboratories and Test Procedures 
 
Intertek Testing Services of Cortland, New York, has been retained as the program administrator and independent testing laboratory 
responsible for conducting efficiency verification tests on water heaters.  Randomly selected units of residential gas, electric and oil water 
heaters are tested in accordance with the U.S. Department of Energy (DOE) Test Procedure for Water Heaters as published in the May 
11, 1998 Federal Register Notice, to verify the Energy Factor and First Hour Rating.  Federal law requires that manufacturers' efficiency 
claims be based on Department of Energy test procedures; the Energy Factor is the descriptor that is determined by those test 
procedures. Copies of the water heater test procedure are available from GAMA. 
 
In October 1990, DOE issued the following amended federal minimum efficiency requirements for residential water heaters  which are 
based on the test procedures. 

 
Type 

 
Minimum Energy Factor 

 
Gas-fired 

 
0.67 – 0.0019V 

 
Oil-fired 

 
0.59 – 0.0019V 

 
Electric 

 
0.97 – 0.00132V 

 
Tabletop 

 
0.93 – 0.00132V 

Instantaneous 
Gas-fired 0.62 – 0.0019V 

Instantaneous 
Electric 0.93 – 0.00132V 

Where “V” = Rated Volume 
Use of Heat Traps 
 
The listings in this Directory include water heater models factory equipped with heat traps on the inlet and outlet water connections. The 
efficiency (Energy Factor) of models not factory equipped with heat traps and having vertical water pipe connections can be increased by 
the addition of heat traps on the inlet and outlet water connections.  To determine whether a specific model is factory equipped with heat 
traps, review the footnotes for that model. 
 
Scope of the Program 
 
The Program is open to all manufacturers of water heaters and to all firms that market private brand models.  Participation in the Program 
is voluntary, but all models of residential water heaters marketed by a participant in the United States must be included in the Efficiency 
Certification Program.  The residential water heaters covered by this program are defined by the following parameters: 
 

Electric storage water heaters with energy input ratings of 12 kilowatts or less and with a storage capacity of not less than 20 
gallons nor more than 120 gallons. 

 
Heat pump water heaters with maximum current ratings of 24 amperes at a voltage no greater than 250 volts.  The heat 
pump water heater may either include a storage tank or be intended for connection to an existing residential water heater or 
storage tank installation. 

 
Gas storage water heaters with energy input ratings of 75,000 Btu's per hour or less and with a storage capacity of not less 
than 20 gallons nor more than 100 gallons. 

 
Oil storage water heaters with energy input ratings of 105,000 Btu's per hour or less and with a storage capacity of 50 
gallons or less. 

 
Gas instantaneous water heaters with input ratings greater than 50,000 Btu's per hour but less than 200,000 Btu's per hour 
designed to deliver water at a controlled temperature of less than 180°F. 

 
The Directory and the Federal Trade Commission EnergyGuide 
 
The Federal Trade Commission (FTC) requires that gas, electric and oil residential, automatic storage water heaters be labeled to show 
1) an estimated annual cost of operation for that particular model, based on a national average cost of fuel specified by FTC, and 2) how 
the efficiency of that model compares to all other comparable models.  Currently, FTC does not require that heat pump water heaters or 
residential instantaneous water heaters be labeled. 
 
The listing in this chapter is another means of providing the same information.  The sample FTC "EnergyGuide" label on page 138 has 
explanations as to how the directory listing provides the same information as the FTC "EnergyGuide" label. 
 
Model Number 
 
The model number listed in the Directory identifies the essential model number designation of the water heater.  All the numbers and 
letters of the listed model number will appear on the rating plate of units of that model, otherwise the units are not that model.  As noted, 
other letters and numbers may also be on the rating plate, but they are not required to identify the basic model.
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Please note that as the national average energy cost is changed by FTC, the estimated annual cost of operation will change even though 
the efficiency of the water heater has remained the same. 
 
 
 
 
                                                Based on standard U.S. Government tests 

 
 

 
 
The First Hour Rating is         → 
shown in the third column of 
the listing.  

 
 
 
     
 
                                           

This  is  the  estimated           → 
annual energy consumption for 
this model.  This estimated 
annual energy consumption 
can be adequately 
approximated using the Energy 
Factor (EF) shown in the fourth 
column of the listing and 
employing the formula as 
described in the "Definitions 
and Calculations" section. 

 
 
 
 
 
 
 

 
 
 
 
 

 
National average unit cost      → 
of fuel. 

                       
Water Heater – Natural Gas                                  XYZ Corporation 
Capacity (first hour rating):                                     Model(s) RP23, 
60 gallons                                                                            RP38 
 
 
 

Compare the Energy Use of this Water Heater 
 with Others Before You Buy.  
This Model Uses 
240 therms/year 
 

 
Uses Least Uses Most 
Energy Energy 
 245 295 
                                                                                                            
Therms/year is a measure of energy use.  Your utility company uses it to 
compute your bill.  Only models with first hour ratings of 56 to 64 gallons are 
used in this scale. 
  
 
Natural Gas water heaters that use fewer therms/year cost 
less to operate.  This model's estimated yearly operating 
cost is: 
 
 
 
 
Based on a 1994 U.S. Government national average cost of $0.604 per 
therm for Natural Gas.  Your actual operating cost will vary depending on 
your local utility rates and your use of the product. 
 
Important Removal of this label before customer purchase is a violation of Federal law (42 USC 6302) 
 
 
 
 
 
 CORRELATION OF CHAPTER III LISTING  
 TO FTC "EnergyGuide" LABEL 
 
 
 
 
 
 
 
 
 
 
 

 
← The model numbers for all models 

to which the label applies, are 
listed.  The model number is given 
in the first column of the listing. 

 
 

This section shows how this model 
compares to all other similar 
models which have a First Hour 
Rating within the range noted.  
Chapter III allows for the 
comparison of the Energy Factor, 
and consequently, estimated 
annual energy consumption for 

← each model within a narrower range 
of First Hour Ratings based on the 
consumer's particular hot water 
needs. 

 
 
 
 
←  Range of First Hour Ratings. 
 
 
 
 
 
 
 
 
← This is the estimated annual 

operating cost for this model using 
the national average fuel cost 
noted. 

 Energy Use (therms/year) range of all similar models

$ 145
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Definitions and Sample Calculations 
 
The measure of water heater efficiency listed is: 
 

Energy Factor (EF) - A measure of the overall efficiency of a water heater determined by comparing the energy supplied in 
heated water to the total daily consumption of the water heater. 

 
The measure used for the purpose of comparing models of similar hot water delivery capabilities is: 
 

First Hour Rating (1st Hour Rating) - The amount of hot water that the water heater can supply in the first hour of operation. 
It is a combination of how much water is stored in the water heater and how quickly the water heater can heat cold water to 
the desired temperature. 

 
The estimated yearly cost of operation for a water heater shown in Tables 1 through 5, is calculated by using one of the following 
formulas, as appropriate: 
 

For gas and oil water heaters: 
 
 
 
 

For electric water heaters, including heat pump units: 
 

 
EXAMPLES: 

Using the national average unit costs of fuel, as determined by the U.S. Department of Energy, the following show how the 
estimated annual cost of operation is determined for each of the various fuels used for heating water: 

 
  Assume a gas water heater, using natural gas, has an EF of .57.  Its estimated annual cost of operation is: 
 
 
 
 
 
 

If this same model of gas water heater uses LP gas, its estimated annual cost of operation is: 
 

 
 
 
 
 

Assume an oil water heater has an EF of .52.  Its estimated annual cost of operation is: 
 

$197 = 365 X /Btu5$0.0000068 X 
.52

Btu 41045      

 
Assume an electric water heater has an EF of .88.  Its estimated annual cost of operation is: 

 
 
 
 
 
  Assume a heat pump water heater has an EF of 2.0.  Its estimated annual cost of operation is: 

 
 

 
 
 

 
The following unit conversions have been used in the sample calculations: 

 
1 therm = 100,000 Btu’s 
1 gallon LP Gas = 91,333 Btu’s 
1 gallon Fuel Oil = 138,700 Btu’s 
1 kWh = 3,412 Btu’s 

 

Operation of Cost
 AnnualEstimated = 365 X /Btu$  Fuel of

Cost Unit X 
EF

Btu 41045  

Operation of Cost
 AnnualEstimated =  365 X /kWh$ Fuel of

Cost Unit X  
EF

kWh 12.03

$163 = 365 X /Btu9$0.0000061 X 
.57

Btu 41045  

$273 = 365 X /Btu0$0.0000104 X 
.57

Btu 41045  

$420 = 365 X /kWh$0.0842 X 
.88

kWh 12.03  

$185 = 365 X /kWh$0.0842 X 
2.0

kWh 12.03  
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SECTION 4 - HEAT PUMP WATER HEATERS WITH TANK 
 
  
 
 RANGES OF COMPARABILITY FOR HEAT PUMP WATER HEATERS WITH TANK 
 
 
As described on pages 150 and 151, the first criteria for selecting a water heater is First Hour Rating.  Only after you know what 
First Hour Rating is needed to meet your hot water needs should consideration be given to the efficiency of the water heater.  To 
assist in this section process, the following chart shows the range of efficiency (lowest and highest Energy Factor) and 
corresponding range of estimated energy consumption for all the heat pump water heaters with tank listed in this chapter within a 
range of First Hour Rating as specified by the Federal Trade Commission for use on water heater EnergyGuide labels. 
 
The Federal Trade Commission also specifies the following national average energy costs for use on water heater EnergyGuide 
labels: 
 
 

Electricity  8.60¢ per kWh 
 

Natural Gas  91.0¢ per therm 
 

Propane Gas  $1.23 per gallon 
($1.35 per therm) 

 
No. 2 Heating Oil  $1.28 per gallon 

($0.92 per therm) 
 
 
 HEAT PUMP WATER HEATERS WITH TANK 
 
 

 
First Hour 

Rating 

 
   

                            Range (EF)                      

 
 

Range (of Estimated Annual Energy Consumption)  
(kWh/year)       

 
 

Less than 21 

 
 

 
 
* 

 
 
* 

 
 

 
 
  

 
 
* 

 
 
* 

 
 

 
21 to 24 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
25 to 29 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
30 to 34 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
35 to 40 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
41 to 47 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
48 to 55 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
56 to 64 

 
 

 
2.28 

 
2.28 

 
 

 
 

 
1926 

 
1926 

 
 

 
65 to 74 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
75 to 86 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
87 to 99 

 
 

 
* 

 
* 

 
  

 
 

 
* 

 
* 

 
 

 
110 to 114 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
115 to 131 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
Over 131 

 
 

 
* 

 
* 

 
 

 
 

 
* 

 
* 

 
 

 
* No models in this range listed in this edition 
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ECR INTERNATIONAL
Trade Name(s): WatterSaver

Discontinued Models
HPWH500AA0B 4.5502.2862
HPWH500AA0C 4.5502.2862
HPWH501AA0C 4.5502.2862
HPWH50D 4.5502.2862
HPWH50E 4.5502.2862
HPWH50U 4.5502.2862

STANDARD FOOTNOTES:
1.   Heat Traps
2.   Manufactured (Mobile) Home Model
#    Rating Voluntarily Revised Since Last Directory

   Rating Revised By Program Since Last Directory




