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Pressure drop and pump power:  Comparison of Clima-
therm pipe SDR 11 and steel pipe DIN 2456 by means of a 
specifi c project 

Even in the planning phase, due to the almost constant low pipe roughness of aquatherm pipe systems, pump capacities 
and dimensions can be selected smaller than for steel pipe systems with expected incrustation. Even with lower energy 
costs – e.g. outside Germany – the savings potential is clearly evident. Furthermore the life period of aquatherm pipe 
systems can be expected much longer.

Based on this finding a sample project has been selected, which was already calculated and installed with climatherm 
pipes in 2009/10.
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Hierbei handelt es sich um ein Wasser Kühlsystem mit einer Leistung von 2508 KW und einem Massenstrom von 431 
m³/h bei Temperaturen von 7/12°C V/R und maximal 2 m/s Fließgeschwindigkeit.

Die Berechnungsdaten (Druckverluste / Pumpen Förderhöhe) für climatherm Rohre lagen vor und nun wurde zum Ver-
gleich das gleiche System mit Stahlrohr in verschiedenen Stadien der Inkrustierung gerechnet. R-Wert 0.045 (DIN) bis 
2.00 mm und Zeta-Werte für die Bögen von 1.2 bis 4.2. 

Pipe 
type

Dimen-
sion
DN

Inner 
Diame-

ter
mm

R-value
mm

Z-value
elbows

Total 
headloss

PA

Head-
loss dif-
ference

%

Pump 
delivery

hight  
m

Pump type 
example

Pump 
capacity

KW

Pump 
capacity

%

clima-
therm
SDR11

25 - 300 26,2 - 
290,6

0,007* 1,20 170245 100,00 17,36 SCP200/310 23,8 100,00

steel DIN 
2456

20 - 300 22,9 - 
312,7

0,045* 1,20 172771 101,48 17,62 SCP200/310 24,3 102,10

steel DIN 
2456

20 - 300 22,9 - 
312,7

0,100** 1,80 183036 107,51 18,67 SCP200/310 26,2 110,08

steel DIN 
2456

20 - 300 22,9 - 
312,7

0,500** 2,40 205296 120,59 20,93 SCP200/310 28,8 121,01

steel DIN 
2456

20 - 300 22,9 - 
312,7

1,000** 3,00 227528 133,65 23,20 SCP200/310 31,5 132,35

steel DIN 
2456

20 - 300 22,9 - 
312,7

1,500** 3,60 253134 148,69 25,81 SCP200/310 34,9 146,64

steel DIN 
2456

20 - 300 22,9 - 
312,7

2,000** 4,20 280505 162,36 28,60 SCP200/310 38,9 160,08

*DIN values   /    ** acceptable values with incrustion within 1-2years  (reduced ID not considered) 

Cilled water network   2508 KW,   431m²/h   at   7/12°C   flow/return
Medium water  with  max. velocity 2 m/s

This is a chilled water network with an output of 2508 kW and a mass flow of 431 m³/h at temperatures of 7/12 °C  
F/R and up to 2 m/s velocity. 
The calculation data (headloss / pump delivery hight) for climatherm pipes so were available. Now for comparison the 
same system was calculated with steel pipe in various stages of incrustation. R-value 0.045 (DIN) up to 2.00 mm and 
Zeta-values for the bows from 1.2 up to 4.2.
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Chilled water network   2508 KW,   431m²/h   at   7/12°C   flow/return
Medium water  with  max. velocity 2 m/s
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* DIN values PP - Steel                                                                **acceptable steel values with incrustion within 1-2 years



TECH
technews@aquatherm.de

EDITION No. 4 | 2013

aquatherm GmbH
Biggen 5 | D-57439 Attendorn | Phone: +49 (0) 2722 950-0 | Fax: +49 (0) 2722 950-100 | info@aquatherm.de | www.aquatherm.de

According to the latest industry standards a reduction of the pipe internal diameter by incrustation of 3 % per year is 
accepted. This is significantly more than the underlying roughness in the calculation in table 1 of not more than 2 mm. 

So from the calculation resultant increased pressure drop, associated with the corresponding increase in pump head, 
leads to a higher energy demand by about 60 %. This relates to the selected Wilo pump SCP200/31/HA and on the 
assumption that the 2 mm incrustation is reached after about 2 years. The reduced internal pipe diameter was not 
considered yet. 
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*DIN values   /    ** acceptable values with incrustion within 1-2years  (reduced ID not considered) 

This now results in potential energy savings of about € 12,600 per pump/year, basing on German average electricity 
prices for the corresponding decrease/size of building. 

Total  power consumption 
KWh

Expected price* per KW/h            
€

Power cost per year €     Power cost saving per year  € 

102816 0,20 € 20.563,20 € 0,00 €

104976 0,20 € 20.995,20 € 432,00 €

113184 0,20 € 22.636,80 € 2.073,60 € 

124416 0,20 € 24.883,20 € 4.320,00 €

136080 0,20 € 27.216,00 € 6.652,80 €

150768 0,20 € 30.153,60 € 9.590,40 €

168048 0,20 € 33.609,60 € 12.614,40 €

Theoretical power cost saving potential 
Expected pump operating time 4320 h/y 
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* average price in Germany 2012


