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W ith the requirement for 
increased productivity across 
the business landscape, recircu-

lating chillers are now relied on to operate 
more hours per day. The reliability and life 
of recirculating chillers are critically impor-
tant to supporting the needs of today’s com-
plex applications and operational demands. 
Pump selection is now more important than 
ever to ensure that recirculating chillers 
are able to meet the demanding needs of 
today’s operating environment.

Considerations include but may not be 
limited to:

• Equipment usage - daily operating hours.
• Preventive maintenance programs.
• Wetted materials in the recirculating 

chiller and application.
• Water types such as deionized, filtered, 

distilled and reverse osmosis.
• Additives such as freeze point suppres-

sants, biocides, algaecides and inhibitors.
• Pressure variations (pump pulsations) for 

applications that are sensitive to vibrations.

Due to the stringent requirements of 
today’s most complex applications, the 
Thermo Scientific ThermoFlex recirculating 
chiller platform is available with a wide vari-
ety of pumps to meet the most demanding 
application needs.

 Consider life vs. MBTF:

• Life = the expected time that a product 
can be used as intended, measured in 
hours.

• MTBF (Mean Time Between Failure) = 
how many combined hours of run time 
the installed population of a product will 
operate until there is a failure that falls 
within the stated life of the product.

For example, a battery may have a useful 
life of 1 hour and an installed population of 
1,000,000 batteries.

If 10 batteries fail to reach their 1 hour 
life out of the installed population, the bat-
teries would have an MTBF of 100,000 hours.

1,000,000 hours/10 failures = 100,000 
hours MTBF.

What this teaches us is that component 
life is what matters the most when selecting 
equipment, i.e., we want to know how long 
we can expect the battery to last. MTBF 
speaks more to the quality of the battery, 
that is, it tells us the likelihood that the bat-
tery will last the full life of 1 hour.

So how does this relate to Positive 
Displacement pumps (PD) and Turbine 
pumps (TU)? They both share a similar long 

MTBF; however, the Turbine pump has a 
life that is three times that of the Positive 
Displacement pump. This means that while 
they share a similar reliability during their 
stated life, the TU pump will run longer 
before wearing out. Based on life or product 
uptime, the TU pump seems the obvious 
choice. While there are other considerations 
for users who do not run their recirculating 
chillers 24 hours a day, 7 days a week, the 
PD pump may have an acceptable life at a 
lower cost.

Materials of Construction
PD pumps are contact pumps that have 
pump vanes and an inner shell that the 
vanes contact which both are made of car-
bon. Carbon is desirable in several ways; 
it is a low cost, low friction material that is 
easy to manufacture. Carbon also provides 
a positive seal capable of creating the high 
pressures required by many applications. 
Alternatively, carbon also has some unde-
sirable characteristics. During the break-in 
of a new pump head the carbon on carbon 
contact causes fine carbon particles to be 
released into the recirculating flow, this is 
known as carbon shedding. Carbon shed-
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We’ve got 
the perfect fit 
down cold.

Thermo Scientific ThermoFlex
recirculating chillers combine a 
highly configurable design with 
a wide range of cooling capacities 
and a variety of options that are 
a perfect fit for your application. 

• Enhanced reliability: the latest
technology in refrigeration design
combined with pumping system
protection maximizes uptime

• Ease-of-use and maintenance: 
an integrated ramp for simple
unpacking, and a quick start
guide will let you be up and
running in minutes, plus filters
that can be changed while the
unit is running

• Total peace of mind: each 
system is backed by our global
support and service for 
worry-free operation

To learn more about the complete
family of Thermo Scientific NESLAB
ThermoFlex recirculating chillers, 
visit the product website at
www.thermoscientific.com/thermoflexwww.thermoscientific.com/thermoflexad

ding may result in a grey discoloration of 
any filters in use. This is completely normal 
and is not an indication of corrosion, algae 
or other contaminates. The somewhat brit-
tle nature of the carbon means that it can-
not tolerate debris. Subsequently, to maxi-
mize PD pump life, the pumps should be 
protected by a full flow filter of 100 microns 
or finer. Full flow filters are standard on all 
ThermoFlex recirculating chillers.

Corrosion caused by dissimilar wetted 
metals, pump cavitation and non-compati-
ble fluids can all cause damage or increased 
wear to the carbon. If the carbon becomes 
damaged, it is possible for the larger 
released pieces of carbon to damage the 
pump vanes leading to rapid failure of the 
pump head.

Turbine pump construction does not 
contain carbon. They are a close tolerance 
pump that requires filtration, but other than 
the pump shaft riding in the pump seal, 
there is no direct contact between moving 
parts which is why the life of the TU pump 
exceeds that of the PD pump.

Application Considerations
Applications that require high duty cycles 
of the recirculating chiller or are run 24/7 
should consider using a TU pump because 
of its longer life. While the TU pump can 
be more expensive than a PD pump, the 
additional life and increased uptime can 
easily offset the additional cost for many 
applications. For applications with mixed 
metals such as aluminum and copper, where 
electrolysis between the metals may release 
abrasive aluminum oxide into the recircu-
lating flow, the TU pump is a better choice 
because the abrasion to the carbon compo-
nents in the PD pump may cause the fluid 
to turn black and lead to premature pump 
failure. For applications that are sensitive to 
hydraulic pulsations within the recirculating 
flow the TU pump may be a better choice 
than the PD pump. This is because the PD 
pump with 4 vanes delivers 4 separate vol-
umes of fluid with each rotation. As each 

pump vane delivers its volume of fluid a 
pressure wave is sent through the fluid that 
may still be measured at the application. 
Conversely, with the TU pump for a given 
pump speed and application pressure loss, 
a continuous flow is delivered.

There is more to pump selection than just 
matching up the flow and pressure require-
ments of the application; pump life, MTBF, 
wetted materials, duty cycle, sensitivity 
to down time, cost of ownership and fluid 
pulsations should all be considered when 
selecting a pump. While the PD pump con-
tinues to be suitable for many applications, 
longer life as well as other performance 
related characteristics of the TU pump 
make it the obvious choice for today’s com-
plex and challenging applications where 
productivity and uptime are paramount.

To read the complete application note, 
please visit www.thermoscientific.com/
tctechlibrary.

Scott Pratt
Applications Specialist
Thermo Fisher Scientific
(603) 430-2297

What to consider for liquid-based temperature control 

Rotary vane positive displacement (PD) pumps may be the most 

commonly used pumps in recirculating chillers today. Performance 

and low cost have made them the favored pumps for a variety 

of applications. Turbine (TU) pumps are also used in recirculating 

chillers; however, due to their higher initial cost often times PD 

pumps are selected over TU pumps where flow and pressure 

requirements can be met by a PD pump.
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