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It is important to identify the vari-
ables that should be considered when 
designing a system where a peristaltic 
hose pump is being utilized. As there 
are no hoses that will perform well 
when the system is not engineered 
to accommodate a peristaltic hose 
pump, it is also essential that the 
selection process for a peristaltic hose 
be well understood. 

To understand the nature of, and the 
effects on the hose caused by the 
peristaltic pump, it is beneficial to 
provide more detail on the various 
processes involved.  

Peristaltic Hose Pump Parameters 
Lubrication 

Peristaltic pumps, whether they are 
with rollers or pressing shoes, utilize a 
lubricant to reduce the friction caused 
by the pumping action. The lubrication 
should be a substance that has 
excellent heat transfer properties. For 
applications with high temperature, it 
is advised that a high level of lubricant 
be used. The hose also needs to 
be lubricated to reduce friction. It is 
essential that that the lubricating fluid 

removes the heat of compression from 
the hose and transfers it to the pump 
housing or case.

Suction Lift 

The high-pressure peristaltic pump hose 
is designed for a suction lift up to 9.5 
meter. Suction lift is however, typically 
a hose killer as it reduces the volume of 
the hose per rotation making the hose 
very oval. It is therefore best to reduce 
the inlet pulsation and the pump speed 
to the mitigate the risk of reduction.

Temperature 

Peristaltic pump appli-
cations have a limit on 
temperature. Since there 
is a lot of heat generated 
due to the continuous 
compression and retrac-
tion the hoses, the maxi-
mum fluid temperature is 
generally 80 ºC.

Pump Speed 

The speed for peristaltic 
pumps is rather low, and 
there are two zones for the 
operation. The continuous 

zone (green) and the intermittent zone 
(yellow), see Graph 1. If operating in 
the intermittent zone, a cool down pe-
riod for the hose is required after use.

Pulsation 
Inlet pulsation occurs when the roller 
or pressing shoe stops the media flow 
for a split second. At the exact moment 
this pause occurs there is a pressure 
peak. As soon as the shoe or roller 
moves out of the closed position, the 
fluid will re-accelerate. To reach the full 
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Peristaltic hose pumps are often used 

in applications where the products are 

either abrasive, viscous, shear sensitive, 

aggressive, or contain solid particles. 

Even though peristaltic hose pumps 

have been on the pump market for 

over 60 years, little has been published 

on the operating details.

By Johannes Meijer, Reliability 
Centered Maintenance Engineering, SL

Key Considerations for
Selecting a Peristaltic Hose

Peristaltic hose pump in use. 

A typical peristaltic hose pump with pressing shoes.
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fluid velocity the pump must pull very 
hard on the fluid which creates a mo-
ment of very low pressure. The pressure 
peak, together with the suction peak is 
what is known as pulsation.

The inlet piping is typically responsible 
for the inlet pulsation. To understand 
this process is it best to look at the 
formula (Breteler Equation) that calcu-
lates the pulsation for a hose pump;

Pi=0.16((Q*La*n*s.g.)/D^2 )=x kPa

Pi = Inlet Pulsation (kpa)
Q  = Desired flozwrate (Liter/hour)
La  = Actual pipeline length (meter)
N  = Pump speed (rpm)
s.g.  = Specific gravity of the product

Depending on the hose diameter the 
‘Inlet Pulsation’ should not be more than;

≤ 40mm = 40 kPa
>≤ 65mm = 30 kPa
>≤ 100mm = 15 kPa
>≤ 100mm = 10 kPa

When the pulsation is above these 
values the hose-life will be drastically 
reduced.

At the moment of pulsation, there are 
two types of inlet pulses; the first pulse 
is a pressure peak, and the second 
pulse is the re-acceleration peak. The
re-acceleration peak is the main cause

of hose de-lamination. Nearly 90% of 
the hose failures are caused by suction 
de-lamination, so it is very important to 
check the inlet conditions and correct
the inlet piping. It is also important to 
consider the correction factor that is
implemented when there is a positive
static height or a negative static height. 

A second formula can be applied to 
determine the fluid velocity by gravity 
(Hazen-Williams Equation).

v=k*C*rh^0.63*S^0.54

v = Velocity (m/s)
k = 0.489 (metric units)
C = Roughness Coefficient of the 

pipe material
rh = hydraulic radius (meter)
S = Slope of the energy line    

(head loss per length of pipe h/L)

S=hf/L=(10.67*Q^1.852)/
(C^1,852*d^4.8704 )

S  = Hydraulic slope
hf  = head loss in meters (water) over 

the length of pipe
L  = length of pipe in meters
Q  = volumetric flow rate, m3/s    

(cubic meters per second)
C = pipe roughness coefficient
d = inside pipe diameter, m (meters)

For this equation, the hydraulic veloc-
ity needs to be added or subtracted 
to correct the pulse effect. The speed 
of the pulse varies from pump size 
and whether the pump has rollers or 
pressing shoes. Suction lift will have 
negative effect, and static height will 
have a positive effect.

Discharge Pulsation 
Discharge pulsation takes place when
the roller or pressing shoe of the 
pump moves away from the hose.
For a split second there is a reverse 
flow in the discharge line, causing
an instant pressure to drop, which is
known as the discharge pulse. The
inlet of the pump can influence the 
discharge pulsation; this occurs when
the hose is not fully filled, either due 
to high pulsation or low inlet pres-
sure. Therefore, it is important to
ensure that the hose is installed cor-
rectly, to preserve the hoses life.

The same Breteler Equation can also 
be applied to the discharge piping. 
However, the allowable pulsation for 
hose pumps is often much higher than 
the negative effect of the discharge 
piping. Anything above 400 kPa will 
cause the lines to start to shake in an 
unacceptable manner. Graph 1. 
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Hoses are available in custom sizes and materials, dependent on application.
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LATEST
IN BEND 
TRENDS
Infinity™ Fuel 
Drop Hose

Our Infinity™ is super flexible and 
extremely lightweight. It’s 3 times 
easier to bend than conventional fuel 
drop hose to improve productivity and 
reduce injuries from wrestling with 
inflexible hose.

Solutions to Pulsation Reduction
There are several methods that can be 
implemented to reduce the pulsation 
caused by both the inlet pulse and the 
discharge pulse. 

1. Introduce air/gas in the suction:
3% of gas will reduce the pulsation
in both inlet and discharge of the
pump. (97% reduction of dampen-
ing – but loss of capacity).

2. Install a pulsation dampener in the
suction line. This must be installed
as close as possible to the pump.
The dampener needs to have a
flexible part to change the volume
more easily than the volume
change in the peristaltic hose,
(90% reduction).

3. Install a flexible hose on the inlet
of the pump (10 to 40% reduction
– depending on the flexibility of
the hose – the best results are with
corrugated hoses).

Peristaltic Hose Type and Material 
Selection 
In order to operate adequately, peri-

staltic pump hoses need to be able 
to withstand a number of processes. 
The hose needs to be able to return 
to its original round shape after be-
ing compressed, endure millions of 
compressions, and withstand vacuum 
and high pressures. The best way to 
approach the selection of peristaltic 
hoses is to consider the materials and 
method of construction for both the 
inner and outer diameter of the hose. 
For example, ground or rectified hoses 
usually perform better due to the 
tight tolerances, and wrapped hoses 
perform quite well with discharge 
pressure below 750 kPa. 

The most common materials for 
peristaltic hoses are Natural Rubber
(NR), Nitrile Butadiene Rubber (NBR), 
Ethylene Propylene Diene Monomer
(EPDM), and Chlorosulfonated Poly-
ethylene (CSM). It is imperative that 
operators select their hose based 
on a chemical compatibility chart. 
The chart should be generated for 
peristaltic pumps and not for O-rings 
or gaskets.

Final Words  
To mitigate the risk of failure, it is 
important to test the assets. For hoses, 
there are several testing methods. An 
immersion test at 80 ºC for 7 days is 
one of the best tests. Measurement re-
sults should include weight, hardness, 
elongation, and change of shape.
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ity needs to be added or subtracted 
to correct the pulse effect. The speed 
of the pulse varies from pump size 
and whether the pump has rollers or 
pressing shoes. Suction lift will have 
negative effect, and static height will 
have a positive effect.

Discharge Pulsation 
Discharge pulsation takes place when
the roller or pressing shoe of the 
pump moves away from the hose.
For a split second there is a reverse 
flow in the discharge line, causing
an instant pressure to drop, which is
known as the discharge pulse. The
inlet of the pump can influence the 
discharge pulsation; this occurs when
the hose is not fully filled, either due 
to high pulsation or low inlet pres-
sure. Therefore, it is important to
ensure that the hose is installed cor-
rectly, to preserve the hoses life.

The same Breteler Equation can also 
be applied to the discharge piping. 
However, the allowable pulsation for 
hose pumps is often much higher than 
the negative effect of the discharge 
piping. Anything above 400 kPa will 
cause the lines to start to shake in an 
unacceptable manner. Graph 1. 
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