
Heating Up: the Debate about Instantaneous Water Heaters 
 

What is an instantaneous water heater?  Sometimes called tankless or demand water heaters, 
instantaneous water heaters (IWHs) don’t have storage tanks, and therefore don’t have the 
standby losses of  tank-type conventional water heaters (CWHs).  Consequently, they must 
have enough heating capacity to instantly heat water flowing through at various flow rates 
and temperatures.  More sophisticated models modulate electric or gas input to handle widely 
fluctuating input water temperatures from solar systems. 
 
Are IWHs significantly more efficient than conventional water heaters?  IWHs, by avoiding 
standby losses (heat losses to ambient air from storing hot water), are more efficient than 
conventional water heaters.  The question is how much more efficient.  Standby losses depend 
on water heater design, size of the tank, ambient temperature, set point temperature, and hot 
water draw rate. 
 
To reduce exaggerated claims, GAMA (Gas Appliance Manufacturers Association) rates 
residential gas water heaters under a standard test procedure.  Based on the results of the 
testing, each model is assigned an Energy Factor (EF) value.  The EF represents the fraction of  
hot water energy delivered (41,045 BTUs) divided by the total energy consumed, including 
combustion and standby losses.  GAMA then calculates the annual water heating cost (at their 
assumed gas rate) for a typical family using 64.3 gallons a day of 140˚F hot water, and 
publishes the Energy Factor and energy cost information both on their website, 
www.gamanet.org, and on the yellow “Energy Guide” tags on new residential water heaters.  
Energy Factors for tank-type water heaters range from .55 to .67, while EFs for instantaneous 
heaters range from .80 to .92, with the vast majority hanging in the low 80’s.   
 
To give a numerical example, let’s assume you’re comparing energy costs of a conventional 
water heater model with an Energy Factor of .60 with an IWH which has an EF of .80.  
Immediately we know the savings will be (.80-.60)/.60, or 33%.  In dollars per year at an SDG&E 
gas rate of $1.20 per therm, this is (41,045/100,000)/.06 x .33 x $1.20 x 365days = $100 per year.  
Keep in mind that this example is comparing new water heaters, using the GAMA 64.3 GPD 
(41,045 BTUs a day) profile.  If your actual daily draw is much higher or lower than 64.3 GPD, 
the resulting savings will be somewhat proportional.  The savings with higher consumption 
are not strictly proportional (but close) because higher cold water daily flows through a tank-
type heater tend to lower the average tank temperature while it recovers.  Therefore the 
standby losses go down and the Energy Factor goes up.   
 
A large US manufacturer, Bradford White, which makes both tank-type water heaters and 
tankless water heaters, tested two conventional water heaters versus two instantaneous water 
heaters.  They published the results in PM Engineer Magazine, January 7, 2005.  The results 
showed some interesting conclusions:  

• first, tank-type water heaters are becoming more efficient so the savings of tankless 
models is less, 

• second, the constant-burning pilot light on one tankless model nearly wiped out the 
savings in standby losses, 

• third, higher draw rates (107 GPD vs. the GAMA 64 GPD) seemed to raise the Energy 
Factors of the tank-type water heaters, 

• finally (San Diegans take note!) water hardness was more detrimental to tankless 
water heaters than to tank-type water heaters.  The tankless water heaters lost nearly 



2% efficiency in only two weeks!  This may be explained by higher intensity 
combustion in the tankless unit, impacting slow-flowing hard water in a constricted 
passageway.  Bradford White recommends periodic de-liming service or water 
softening in hard water areas. 

 
Is it good to combine IWHs with solar water heating?  It’s good if your goal is to squeeze out 
every last bit of savings, such as for a Zero Net Energy home or to fight global warming.  But 
the economic advantages are marginal.  The solar system should be sized to save about 70% 
of water heating energy, which leaves only 30% for the IWH to work on.  Given the GAMA 
example above, with $1.20 per therm, the IWH savings would be reduced from $100 per year 
to 0.33 x $100 = $33 a year.  Given that installed costs for IWHs can be twice those for 
conventional water heaters ($1600 vs. $850), the payback for the additional investment of 
$750 would be $750/$33 = 23 years.  If you’re a serious global warming battler, go for it! ☺  
 
The following chart compares total undiscounted 20-year lifecycle costs for various types of 
water heaters.  It reflects San Diego area gas & electric energy costs, and assumes no inflation 
of these costs.  Note that solar does very well in this comparison because it is highly 
incentivized through 2008.  Also note that if rates rise and if longer periods are evaluated 
(solar collectors should last 30 years), the comparative benefit of solar is even greater. 
 

Comparing Life Cycle Costs

Water Heater Type
Energy 

Factor (EF) Cost
Yearly 

Energy Cost
Life 

(Years)
20 Year 

Total Cost
Conventional Gas 
Tank-type heater 0.6 $850 $300 13 $7,700

Electric                     
Tank-type heater 0.9 $750 $634 13 $14,180

Gas Demand heater 
(no pilot) 0.8 $1,600 $225 20 $6,100

Solar with electric 
heater (1-tank) 3 $2,660 $190 20 $6,460

Solar with gas heater 
(2-tank) 2 $3,360 $90 20 $5,160

Notes.  
1.  Costs are installed costs. Solar gross costs: 2-tank gas backup = $6,000 Solar 1-tank electric backup = $5,000
2.  Based on 64.3 gallons a day (family of four, 41,045 Btus a day)
3.  $1.20 a therm for gas.  $.13 a kWh for electric
4.  No fuel price escalation
5.  Solar based on 70% Solar Fraction
6.  Solar cost reduced by 30% Federal Tax Credit and CCSE rebate of about $1,200*
7.  The average electricity cost for large homes can reach$0.20/kWh or more
* SWH rebates and Federal Tax Credits expire Dec. 31, 2008  
 
 
Resources 

1. www.aceee.org/consumerguide/waterheating.htm 
2. www.gamanet.org 
3. www.eere.energy.gov/consumer 


