














reverse return unless a third riser pipe is used in the shaft to
create a complete reverse return system, which increases
first cost. Regardless of the method used, it is important to
note that balancing will always be required to some extent.

is when the equipment, flow rates, and pipe sizes are
exactly the same, like in a boiler plant where there are
multiple, similar-sized units. However, under this condition,
the piping typically is much larger than in the distribution
system, and the relative relationship of this equipment is so
close that the equivalent length between individual devices R
is negligible. So, reverse return still doesn’t provide the
value and would only be recommended if it can be done »-L A
without adding pipe length or additional design time.
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Figure 3: Reverse-return piping configuration
on a floor where reverse return is relatively
simple to designh compared to direct return.

MYTH #6 - HOT WATER SUPPLY TEMPERATURE
IS IMPORTANT FOR EFFICIENCY IN CONDENSING
BOILERS

Hot water supply temperature is part of the equation in defining heating coil sizing, but it is not the defining point
of determining a boiler’s efficiency. As referenced previously, boiler efficiency is dictated by the hot water return
temperature since the amount of condensation that occurs in the heat exchanger depends on the temperature of
the water compared to the flue gas temperature. Hot water supply temperature will almost always be above the
condensing point of the flue gases, whereas the return water is the fluid that comes in first contact with the flue
gases, cooling them to below the flue gas dew point, causing condensing and recovery of the latent heat from the
moisture in the flue gas, which creates the efficiency gains as shown in Figure 4. Furthermore, Figure 5 proves
that hot water supply temperatures do not dictate efficiency, as hot water supply temperatures are nowhere to
be seen on the efficiency chart as hot water return temperatures determine efficiency based on boiler firing rates,
demonstrating the lower the return water temperature, the higher the efficiency that can be realized by the system

Figure 4: The hot water return temperature to a condensing boiler dictates boiler efficiency as the
water is the first contact point with the flue gases and more condensation occurs with lower water
temperatures.
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MYTH #7 - CONDENSING BOILERS Single Return Efficiency as a Function of

ARE MORE DIFFICULT TO SERVICE Temperature
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extremely important. In theory, although
it is not recommended, less care could
be provided to a condensing boiler
due to its overall robustness. Due to its
construction, a condensing boiler will last
longer than a non-condensing boiler. If proper water chemistry and maintenance is performed, some condensing
boilers are built to last longer than a non-condensing boiler.

Figure 5: Boiler efficiency as a function of
hot water return temperature.

One area that does require more attention in a condensing
boiler is the condensate drain. It needs to be checked
to ensure the neutralization kit is in working order. The
neutralization kit is an acid neutralizer that increases
the pH of the condensate to a neutral condition prior to
discharge to the drain. The neutralization media is located
within a bag that should be checked regularly to ensure
there is enough media to fully neutralize the condensate.
When the media has expired, replacement is necessary
and involves discarding the old media and replacing it with
new media, a task that can be completed in less than five
minutes. Condensate neutralizers can be purchased from
the boiler manufacturer, and it is important to ensure there
Figure 6: Example of a condensate is enough neutralizer based on the boiler capacity, which
neutralization media. dictates the amount of condensate produced.
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There are most likely more myths that exist for condensing boiler systems, but as explained, condensing boilers
are not more difficult to design, install, or service compared to non-condensing boilers. In fact, the opposite is true
for high-mass condensing boilers, which are generally more robust and require less attention. Systems can be
designed for virtually any hot water temperature and AT provided a coil can be sized to provide the appropriate
output at acceptable air- and water-pressure drops to maintain system efficiency. Similarly, hot water reset drives
down hot water return temperatures, which is the main driver in system efficiency as more flue gases are allowed to
condense with lower hot water return temperatures. Finally, variable-flow-primary systems with direct return should
be considered the new paradigm since their system design is more straightforward and shortens design time.
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Providing energy-efficient,
environmentally friendly
boiler room solutions

Cleaver-Brooks is one of only a few boiler room solution providers in the
world to operate a dedicated research and development facility. Having
pioneered several industry-leading technologies, we remain just as
committed today to introducing technology and products that enable a
more energy-efficient and environmentally friendly generation of steam
and hot water.

We distribute our products through the Cleaver-Brooks Representatives
Association, or CBRA, an alliance of independently owned and operated
companies that provide boiler room products and service. CBRA
companies can be counted on to provide Cleaver-Brooks products and
parts, engineering support, customer training, technical service and
system maintenance. To find a CBRA representative near you, please visit
cleaverbrooks.com/reps.
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