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Things To Know About Tankless Water Heaters
In this Think Safety we are
going to discuss tankless water heaters. Tankless water
heaters have been growing
in market share over the last
decade and have grown from
a curiosity to commonplace in
many markets.
They are smaller than traditional tank water heaters,
which allows for placement
nearer water outlets. Typically, tankless water heaters last
longer than tank water heaters,
and since they produce water
on demand rather than relying on a reservoir; they can
produce an endless amount
of hot water.
Still, they are not appropriate for every application. In
some cases, a tank water heater

is better suited for the need.
Whether they are the right fit
depends on such factors as
demand, ease of installation
and cost.
Sizing and proper installation are very important with
tankless water heaters as most
problems that occur with the
product are a direct result of
an improper sizing or an improper installation.
We will cover when to use
tankless water heaters, their
distinct operating features,
and the sizing of the product
in this installment. We will
cover other important issues
concerning tankless water
heaters such as water and gas
line sizing as well as venting in
the next Think Safety.
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When to Use Tankless:
The nature of tankless water
heating makes it very attractive
for use in situations where
large amounts of hot water
are needed in a short period of
time, or when there are gaps
between the actual usages.
Many homes now have oversize garden tubs and Jacuzzis.
Depending on the size and
type they can require large
amounts of hot water to fill.
Multiple showers are also
the norm. In order to supply
hot water to these outlets at
the desired temperature and
desired amount, large hot water storage tanks are needed.
This is very inefficient during

time periods when a smaller
amount or even no hot water
is being used. Many of the top
tankless water heaters on the
market employ a circuit board
to literally size themselves to
the load, therefore efficiently
producing hot water to meet
whatever demand.
Commercial applications
for tankless water heaters
abound. Dairies, laundromats,
dormitories, hotels, and etc.
are good markets for tankless
water heaters because of the
way they use hot water. Like
the residential market, any
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When to Use Tankless:
Continued From Page One

business or industry that uses
large amounts of hot water,
extremely hot water, or has
substantial drops between
peak usage and off-peak usage is a candidate for tankless
water heating.
The efficiency of tankless
water heating can significantly
reduce water-heating costs for
both residential and commercial users.
The recent advent of condensing tankless water heaters

provides a thermal efficiency
of more than 90 percent in
those models by capturing
heat that would otherwise be
expended through the exhaust.
This heat is used to preheat
water before it actually enters
the main heat exchanger.
There are times when a
tank makes the most sense.
Depending on the application, Tankless water heaters
can cost more initially than
standard tank water heaters.
An existing household with

limited hot
water fixtures
and a low demand for hot
water might
not be a candidate for a
tankless water heater, especially if the
retrofit will
entail a long
vent run, replacement of
water pipes or other unusual

installation requirements.

How Tankless Water Heaters Work:
Tank water heaters act as
a 24-hour-a-day, 365-day-ayear heater and reservoir for
hot water. They store a finite
amount of hot water. As hot
water is pulled from the tank,
it is replaced by cold water,

which mixes with the hot
water. This “new” water must
be heated to the set point temperature of the water heater.
Therefore, as you continue to
pull water from the tank, the
delivery temperature of the

water will decline due to the
mixture of cold water with the
preheated water.
A 50-gallon electric water
heater has the ability to supply around 60 gallons of hot
water at a typical 120 degree
Fahrenheit temperature in
an hour of non-continuous
use, while the same size gas
tank water heater can supply
around 70 to 80 gallons of
hot water to set temperature in
an hour. They will supply less
with continuous use because
cold water mixes with the hot
water and reduces the overall
temperature of the output
water. These rates include the
hot water already in the tank
and the water heater’s ability
to “recover” hot water lost
for usage.
In comparison, a tankless
water heater capable of producing four gallons per minute
at a 70 degree temperature
rise could produce as much
as 240 gallons of hot water in
an hour.
The key to their efficiency
is the ability to heat only the

amount of water needed. As
the cold water enters the water
heater, it spins a turbine, which
in turn sends a message to the
circuit board, which calculates
demand based on the spinning
of the turbine. The burner
then fires at the exact rate
needed to heat that amount of
water to the desired temperature. Many water heaters on
the market can fire at a BTU
level lower than 20,000 and as
high as in excess of 200,000.
Non-condensing models
have a thermal efficiency rating and energy factor of above
80 percent and a life expectancy of 15 to 20 years, depending
on the model.
The output temperature can
be easily controlled via touchpad controllers with many
brands and models.
Tankless water heaters offer many flexible installation
possibilities. Many models are
equipped with freeze protection that keeps them from
freezing in temperatures above
Continued to Next Page
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How Tankless Water Heaters Work:
Continued From Page Two

-30 degrees Fahrenheit. This
allows them to be installed
in attics, crawl spaces or even
outdoors.
Other direct-vent models
pull combustion air from
the outside, so they can be
installed in very small areas
indoors such as closets or even
enclosed cabinets.
Poor water quality can shorten the life of the water heater’s
heat exchanger. Hard water
is especially damaging when
water is used at higher temperatures.
The hot water separates the
particulates of iron, sulfur
and other contaminants from
the water. They then settle
on the heat exchanger. Over
time, they reduce its effectiveness. The heat used to heat
the water will have to transfer
through the heat exchanger
plus whatever buildup coats
the exchanger. As the layer
builds, more and more heat
will be required to reach the
same temperature.

Sizing Water Heaters:
The correct sizing of tankless water heaters is important.
The temperature of the water
is top priority over flow rate
with tankless water heaters.
Under sizing the water heater
or water heaters could leave
the user taking a luke warm
shower.
Tankless water heaters are
sized strictly by the number
of water outlets and the calculated flow rate of those
outlets. The size of the structure is nearly irrelevant. The
climate of the area where the

water heater is to be installed
also comes into play, as colder
climates tend to have colder
ground water temperatures,
which affects the delta T (difference between the ground
water temperature and set temperature of the water heater).
A higher delta T reduces the
flow rate of the water heater.
Advertised flow rates for
water heaters are typically
given at a delta T of around
30 or 35 degrees. In West
Continued to Next Page
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Sizing Water Heaters:
Continued From Page Three

Virginia, the average ground
water temperature is around
57 degrees Fahrenheit (lower
in the winter and higher in the
summer), so let us assume an
actual delta T would be around
63 degrees to achieve a set
temperature of 120 degrees
Fahrenheit, a common water
heater setting.
Use the delta T and the required flow rate of the water
fixtures to determine the size
of the tankless water heater or
number needed to satisfy the
demand.
The chart above, right provides some flow rate information for typical water fixtures.
The flow chart at right gives
an example of how you determine the actual flow rate of a
tankless water heater at delta T.
Based on the numbers in the
fixture chart and the flow rate
of the tankless water heater
in this chart, this water heater
would provide enough hot
water to operate two showers
at the same time with a delta T
of 63 degrees Fahrenheit. This
assumes the set temperature
on the water heater to be 120
degrees and the water mixed at
the shower to be 104 degrees,

so the actual hot water flow
rate to the shower will be less
than the 2.5 gallons listed.

If you don’t know the flow
rate of the fixture, it can be
as easily determined as run-

ning water into a five-gallon
bucket. How much water will
the fixture flow in one minute.

The chart above shows some typical flow rates for various water fixtures. Flow rates may vary
by manufacturer.

The chart above is a flow chart for a tankless water heater. Flow charts are valuable tool in
sizing tankless water heaters for applications. This water heater produces approximately 5.5
gallons per minute at a 60-degree temperature rise, enough to provide water for two showers
and a kitchen sink with the tankless water heater set at 120 degrees fahrenheit and the shower
temperature mixed to 104 degreesrunning simultaneously.
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Training Quiz
Name__________________________________ Social Security Number_________________________
1. The nature of tankless water heating makes it very attractive for use in situations where large amounts of hot water are
needed in a short period of time.
		 A. True
B. False
		
2. Tankless water heaters heat water on demand instead of storing hot water.
A. True
B. False
3. Dairies, laundromats, dormitories, hotels, and etc. are good markets for tankless water heaters.
A. True
B. False
4. A typical 50-gallon electric water heater has the ability to supply around ___ gallons of hot water at a typical 120 degree
Fahrenheit temperature
A. 70
B. 60
C. 75
D. 100
5. A typical gas tank water heater can supply around __ to __ gallons of hot water to set 120 degrees temperature in an
hour.
A. 70, 80
B. 50, 60
C. 80, 90
D. 40, 50
6. A tankless water heater capable of producing four gallons per minute at a 70 degree temperature rise could
produce as much as ___ gallons of hot water in an hour.
A.150
B. 195
C. 240
D. 200
7. A _______ detects the demand for hot water and sends a signal to the circuit board to tell it how much water to heat.
A. computer chip
B. optic eye
C. turbine
D. spring
8. Many models of tankless water heaters can be installed in attics and crawl spaces.
A. True
B. False		
9. Some models of tankless water heaters can be installed outdoors.				
A. True
B. False
10. Hard water can be damaging to the heat exchangers of tankless water heaters, especially at higher temperatures.		
A. True
B. False			
11. Choosing the proper size of tankless water heater is an important step in producing adequate hot water for an application.
A. True
B. False
12. Tankless water heaters are sized strictly by the number of water outlets and the calculated flow rate of those outlets.
A. True
B.False
13. The size of a structure is very important in determining the size of tankless water heater needed for an application.
A. True
B. False
15. The difference between the ground water temperature and set temperature of the water heater is the_________.
A. Delta T
B. Home point
C. Right temp
D. Hot point
16. In West Virgnina, the average ground water temperature of water is around ___ degrees Fahrenheit.
A. 67
B. 37
C. 47
D. 57
17. A typical flow rate for a shower is between ___ and ___ gallons per minute.
A. 3, 5
B. 1.5, 3
C. 4, 6

D. 5, 8

Training Quiz Answers
Name__________________________________ Social Security Number_________________________
1. The nature of tankless water heating makes it very attractive for use in situations where large amounts of hot water are
needed in a short period of time.
		 A. True
B. False
		
2. Tankless water heaters heat water on demand instead of storing hot water.
A. True
B. False
3. Dairies, laundromats, dormitories, hotels, and etc. are good markets for tankless water heaters.
A. True
B. False
4. A typical 50-gallon electric water heater has the ability to supply around ___ gallons of hot water at a typical 120 degree
Fahrenheit temperature
A. 70
B. 60
C. 75
D. 100
5. A typical gas tank water heater can supply around __ to __ gallons of hot water to set 120 degrees temperature in an
hour.
A. 70, 80
B. 50, 60
C. 80, 90
D. 40, 50
6. A tankless water heater capable of producing four gallons per minute at a 70 degree temperature rise could
produce as much as ___ gallons of hot water in an hour.
A.150
B. 195
C. 240
D. 200
7. A _______ detects the demand for hot water and sends a signal to the circuit board to tell it how much water to heat.
A. computer chip
B. optic eye
C. turbine
D. spring
8. Many models of tankless water heaters can be installed in attics and crawl spaces.
A. True
B. False		
9. Some models of tankless water heaters can be installed outdoors.				
A. True
B. False
10. Hard water can be damaging to the heat exchangers of tankless water heaters, especially at higher temperatures.		
A. True
B. False			
11. Choosing the proper size of tankless water heater is an important step in producing adequate hot water for an application.
A. True
B. False
12. Tankless water heaters are sized strictly by the number of water outlets and the calculated flow rate of those outlets.
A. True
B.False
13. The size of a structure is very important in determining the size of tankless water heater needed for an application.
A. True
B. False
15. The difference between the ground water temperature and set temperature of the water heater is the_________.
A. Delta T
B. Home point
C. Right temp
D. Hot point
16. In West Virgnina, the average ground water temperature of water is around ___ degrees Fahrenheit.
A. 67
B. 37
C. 47
D. 57
17. A typical flow rate for a shower is between ___ and ___ gallons per minute.
A. 3, 5
B. 1.5, 3
C. 4, 6

D. 5, 8

