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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

specific 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 2003,/ 10.
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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.

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

Dimen- Inner R-value Z-value Total Head- Pump Pump type Pump Pump
sion Diame- mm elbows headloss loss dif- delivery example capacity capacity
DN PA ference hight KW %
mm % m
clima- | 25-300| 26.2- 0,007 * 1,20 170245 | 100,00 17,36 SCP200/310 238 100,00
therm 290,6
SDR11
steel DIN [ 20-300 | 22,9- 0,045* 1,20 172771 101,48 17,62 SCP200/310 24,3 102,10
2456 312,7
steel DIN [ 20-300 (| 22,9- 0100** 1,80 183036 | 107,51 18,67 SCP200/310 26,2 110,08
2456 312,7
steel DIN [ 20-300 | 22,9- | 0,500** 2,40 205296 | 120,59 | 20,93 SCP200/310 28,8 121,01
2456 312,7
steel DIN [ 20-300 | 22,9- 1,000* * 3,00 227528 | 133,65 | 23,20 SCP200,/310 31,5 132,35
2456 312,7
steel DIN [ 20-300 ( 22,9- 1,500* * 3,60 253134 | 148,69 | 2581 SCP200/310 34,9 146,64
2456 312,7
steel DIN [ 20-300 | 22,9- | 2,000** 4,20 280505 | 162,36 | 28,60 SCP200/310 389 160,08
2456 312,7

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

m 0.007* m 0.045* m 0100** m 0500** m 1.000** 1,500* * m 2000**
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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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. 1 I = Betricbsdatenvorgabe
= s et = : Fard 431 m*/h
g_ — Ty T ;" o o Forderhahe 1736 m
a F | wWasser
F atur 10 "~
Dichite 099956 kg/dm®
K he Viskosmtat 1 367 mmafs
Dampfdruci ] bar
F 4 WILO
Typ SCP 200/310HA-30/4-T4-R1-ROMH
Konstruktionsart Spiit case Pumpe
Antagerart Einzelpumpe
Nenndruckstufe 16 bar
Min. Fluldtemperatur -8 b =
Max. Fluidtemperatur 120 =
Hydra (Betr )
Férderstrom 425 m*/h
Farderhahe 169 m
(e ] Wellenlestung F2 238 kw
Drehzahl 1460 1/min
NFSH 359 m
Laufraddurchmes ser 266 mm
WILO SE
D"‘"":';"G;'B’:mﬂ?,d SCP 200/310HA-55/4-T4-R1-ROHS/E1 w,m
Telefon 0231/4 Antage: Spiit case pump
Telefax 0231!1102 7363
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Kunden Nr. Projekt Nr.
Ansprechpartner Positions-Nr.
Bearbeiter Einbauvort
Datum 04.01.2013 Seita 1/ 3
Betr @
Farderstrom 431 mifh
FérderhShe 2856 m
Fordergut Wasser
Fluidtemperatur 10 e
Dichee 9996 kg/m®*
Kinematische Viskastat 1367 mmifs
Dampfdruc i o bar
Pumpendaten
Fabrikat WILD
Ty SCP 200/310HA-5S5/4-T4-R1- 0
Konstruktionsart Spilit case Pumpe
Antagenart Enzelpumpe
Nenndruckstufe 16 bar
M in. Fluidtemperatur -8 *C
Max. Fluidtermnmperatur 120 -C
Hydraulische Daten (Betriebspunkt)
Farderstrom 430 miih
) FarderhShe 285 m
-3 = 100 3% 300 D=0 30D 30 400 45D =00 == Lr;\'n'] Welleniestung F2 ass W
D rehzahil 1470 1/min
NFPSH ars m
Laufraddurchmesser 311 mm
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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.

Theoretical power cost saving potential
Expected pump operating time 4320 h/y

Total power consumption Expected price* per KW/h Power cost per year € I ——
KWh €
102816 020 € 20.563,20 € 000 €
104976 020¢€ 20995,20 € 432,00 €
113184 0,20 € 22.636,80 € 507360 €
124416 0,20 € 2488320 € 4.320,00 €
135080 020€ 27.218,00 € B.652.80 €
150768 020€ 3015360 € 9.590,40 €
168048 020¢€ 33.609,60 € 12.614,40 €
40.000,00 €
35.000,00 € 33.609,60 €
30.000,00 €
25.000,00 €
20.563,20 €
2000000€ -
15.000,00 € —
10.00000€ A
5.000,00 € —
000€ -

PP-0.007mm Steel - 2.000mm

* average price in Germany 2012
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