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This document examines condensate recovery solutions for live 
steam humidification systems, comparing electric sump pumps and 
pressurized condensate pumps. 

It highlights the key operating considerations of each approach and 
explores how electric sump pumps can provide a reliable, flexible 
solution in many applications.
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Why Electric Sump Pumps Can be a  
Smarter Choice for Live Steam Systems

Reliable Condensate Recovery Without  
Pressure Limitations

Efficient condensate recovery plays an impor-
tant role in improving boiler efficiency, reducing 
water consumption, and lowering operating 
costs. In live steam humidification systems, ho-
wever, returning condensate to the boiler can be 
challenging, particularly when steam pressures 
are low.

Traditionally, pressurized condensate pumps 
have been used for condensate return. While 
they perform well in many applications, their 
operation depends on the availability of suffici-
ent motive pressure. In low-pressure humidi-
fication systems, this can limit performance and 
installation flexibility.

Electric sump pumps provide an alternative ap-
proach. Because they operate independently of 
steam pressure, they offer reliable condensate 
recovery, greater design flexibility, and predic-
table performance across a wide range of opera-
ting conditions.

The Challenges of Live Steam Humidification 
Systems

Many live steam humidification applications ope-
rate under conditions that can make condensate 
recovery difficult:

•	 Low steam pressure
•	 Variable condensate loads
•	 Significant vertical lift requirements
•	 Tight mechanical room constraints

These factors can influence the performance and 
layout of condensate return systems and should 
be carefully considered during system design.

Understanding Pressurized Condensate 
Pumps

Pressurized condensate pumps use steam as a 
motive force to move condensate back to the 
boiler system.

To operate effectively, the available motive pres-
sure must exceed the system back pressure by a 
sufficient margin. In low-pressure humidification 
applications, this requirement may not always be 
achievable.

When motive pressure is inadequate, system 
performance can be affected by:

•	 Condensate accumulation
•	 Increased risk of water hammer
•	 Equipment flooding or operational  

disruptions

In addition, because performance depends on 
pressure differential, these systems can present 
challenges where significant vertical lift or com-
plex piping layouts are required.

The Electric Sump Pump Advantage

Pressure Independent Operation

Electric sump pumps use an electric motor and 
level controls rather than steam pressure to 
move condensate.

•	 Reliable condensate removal at all  
operating conditions

•	 Consistent performance during load 
changes

•	 Stable operation even at very low system 
pressures



Exceptional Lift Capability

Electric sump pumps can return condensate over 
significant vertical distances without requiring 
additional steam pressure. With lift capabilities 
of up to 45 feet, they can help simplify installati-
ons by:

•	 Accommodating a wide range of system 
layouts

•	 Reducing pressure-related design  
constraints

•	 Providing flexibility for equipment  
placement

Designed for Live Steam Condensate

Modern electric sump pumps are engineered to 
handle:

•	 High-temperature condensate
•	 Intermittent condensate flow
•	 High drain rates
•	 Frequent cycling

This makes them ideally suited for high conden-
sate output live steam equipment/distributors.

Benefits for Facility Operators

✔✔  Increased System Reliability
No dependence on steam pressure eliminates  
stall conditions and flooding events.

✔✔  Improved Water and Energy Recovery
Reliable condensate return improves overall boiler 
efficiency and reduces makeup water demand.

✔✔  Greater Design Flexibility
Engineers can design systems based on lift and 
flow—without pressure constraints.

Ideal Applications for Electric Sump Pumps

Electric sump pumps are ideal for:
•	 Live steam humidification systems
•	 Low pressure boiler plants
•	 Variable condensate loads
•	 Systems requiring significant vertical lift
•	 Facilities prioritizing uptime, reliability,  

and reducing water waste

Feature Pressurized Condensate Pump Electric Sump Pump
Requires motive steam pressure Yes No
Minimum pressure differential > 7 psi None
Max vertical lift Pressure limited Up to 45 ft
Sensitive to system changes Yes No
Installation complexity High Low
Performance predictability Variable Consistent

Comparing the Two Technologies



Condair Group
Founded in 1948 and based in Switzerland is the global 
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and quality standards
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international health and safety 
standards (ISO 9001, ISO 14001)
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Conclusion

Both pressurized condensate pumps and electric sump 
pumps have a place in steam systems. However, in many live 
steam humidification applications, low operating pressures 
and challenging installation conditions can make condensate 
recovery more difficult.

Electric sump pumps address these challenges by providing 
pressure-independent operation, strong lift capability, and 
consistent performance across a wide range of conditions.
For facilities seeking a reliable and flexible condensate return 
solution, electric sump pumps can offer a practical and effec-
tive approach to improving system performance, reducing 
water waste, and simplifying installation.

Electric condensate  
sump pump


