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Tankless water heaters heat water only when a fixture calls for it. A flow sensor detects the
demand, then activates a gas burner or electric heating elements inside the unit. Water passes
through a heat exchanger, warms to the selected temperature, and travels to the faucet or shower.
This process eliminates the storage tank and reduces the energy used to maintain hot water
between uses. The operating cycle explains both the technology and its household energy benefits.

Anyone researching how tankless water heaters work should focus on this demand-based
sequence because it explains the main efficiency advantage. The heater does not maintain a large
reservoir at a preset temperature, so it avoids repeated heating cycles during quiet periods. Water
receives heat as it passes through the unit and reaches the fixture soon afterward.

How Tankless Water Heaters Heat Water

A tankless unit remains idle until water begins flowing through the plumbing. Opening a hot-water
faucet sends water into the heater, where a flow sensor measures demand and signals the control
system to begin heating. The heater controls the output based on the incoming water temperature,
selected setting, and flow rate. A properly sized unit continues to heat while the fixture runs,
although its capacity still depends on the amount of water needed at one time.

The heater controls the output based on the incoming water temperature, selected setting, and flow
rate. A properly sized unit continues to heat while the fixture runs, although its capacity still
depends on the amount of water needed at atime.

Electric and Gas Tankless Systems

Electric tankless water heaters use heating elements to transfer heat directly into the passing water.
The controls activate the elements in response to flow, then adjust their operation as demand
changes. These units generally require substantial electrical capacity, especially in homes with
several simultaneous hot-water fixtures.

Gas tankless water heaters use a burner beneath or beside a heat exchanger. The burner heats the
exchanger, and water moving through its internal passages absorbs that heat. Gas units require
appropriate venting, combustion air, and fuel connections, so installation involves more than
replacing a conventional storage heater.
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Why Tankless Models Use Less Energy

A storage water heater repeatedly reheats water in its tank, even when no one is using hot water.
This standby loss occurs because heat gradually escapes through the tank and connected pipes.
Tankless equipment avoids that storage-related loss by heating water on demand rather than
maintaining areserve.

Energy savings also depend on household habits and equipment selection. A home that uses hot
water throughout the day still requires substantial heating energy, while a low-use household
benefits from eliminating long idle periods. The unit must also match the home's peak flow rate
and incoming water temperature.

Sizing and Installation Considerations

Sizing starts with the household’ s maximum simultaneous demand. A shower, kitchen faucet, and
washing machine running together require more flow than any single fixture. The heater must
provide sufficient heating capacity to meet that combined demand at the home’s cold-water
temperature.

Installation requirements vary by fuel type. Electric models need adequate electrical service, while
gas models require correctly sized gas lines and approved venting. A qualified professional should
verify connections, clearances, combustion requirements, and local code compliance before
installation.

Tankless systems also need routine maintenance. Mineral buildup can restrict water passages and
reduce heat-transfer performance, particularly in areas with hard water. Following the
manufacturer’ s maintenance schedule helps protect the heat exchanger and preserve consistent
operation.

When a Tankless Heater Makes Sense

Tankless equipment suits homes that need a compact water-heating arrangement or want to reduce
standby losses. The wall-mounted design frees floor space, and the absence of a storage tank
removes the risk of a tank rupture. However, the home still needs suitable fuel capacity, electrical
service, plumbing, and venting. A household should compare installation requirements, expected
demand, available space, and maintenance needs before choosing a model. A professional load
assessment provides a more accurate result than selecting a heater based only on the number of
bathrooms.

Conclusion

Tankless water heaters work by sensing flow and heating water as it moves through a heat
exchanger. Their energy advantage comes from avoiding the repeated heating of stored water
during idle periods. Performance depends on proper sizing, proper installation, and regular
maintenance, not on the heater alone. Homeowners considering a replacement should list fixtures
that may run together, check available fuel or electrical capacity, and request a professional sizing
assessment before purchasing equipment.
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