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Cooling technology 42A1RIH;
Heating technology s k&l
Chilled water systems k7K Z#%:
District cooling systems [& g {t;
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Differences between ...

PP-R pipe systems

Non-corrosive (+) fEaa
Maintenance-free (+) %#i&
Long life service (+) B%=am
Good Range of M&E& - it /&
temperature/pressure tolerance

Linear expansion (-)

Steel pipe systems xsm=

(0.030 - 0.15 mm/mK) (usually for hot

applications) R ¥R - 8% AR EUK
Favourable thermal conductivity
(A=0.15 W/mK) (+) 1@

Low frictional resistance (+)E &g

Low weight (+) =i
Flexible material (building expansions,
seismic effects) (+) Eoj4 M4

L]

Corrosive (-) rEedit

Frequent maintenance (-) &4
Shorter life service (-) =swimmRER
Standard temperature/pressure
range X535/ E

Linear expansion (+) st
(0.012 - 0.165 mm/mK)

Unfavourable thermal conductivity
(A =950 - 385 W/mK) (-) sz=ErRs

High frictional resistance (-) &N
Heavy weight (-) =2#=
Rigid material (-) 2&%5545%
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Standard Dimension Ratio (SDR)

( )

D S
SDR = =—
S

D = outside diameter of pipe
S s = wall thickness D

SDR

- BEBERFERAMNERE
— S SDREMRZEKEEEFET/E
— {ESDREKRESEENSMYE

- EWEEBRS
— SDR 7,4 (20-25 mm)
— SDR 11 (32 - 450 mm)
— SDR 17,6 (125-500 mm)
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Butt Fusion
125mm/4"M.D. SDR17.6
2minute load&heat 8minute full cool

Joint 1
Machine1
Minutes 2 4

Joint 1
Machine1
Machine2
Minutes

Joint 2

Joint 1

Joint2  Joint 3
Machine1
Machine2
Machine3
Minutes
Joint 1 Joint2  Joint 3
Machine1
Machine2
Machine3
Machine4

Minutes
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Joint 2
10 12 14 16 18

Joint3  Joint4

10 12 14 16

Jointd  Joint5  Joint 6

10 12 14 16 18

Joint5  Joint & Joint7  Joint 8
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20

20

20

Joint 3

Joint §

Joint 7

Joint 9
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22

22

Joint 6

Joint 8

24

24

24

Joint 10

Joint 9

26

26

26

Joint 11

Joint 4

28 an 3z 4

Joint 7 Joint 8

30 32 34

Joint 10 Joint 11

28 an 3z 4

Joint 12

Unigue pipe solutions
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Joint 13 Joint 14  Joint 15 Joint 16

Joint 5§

40 42 44 46

Joint 9 Joint 10

40 42 44 46

Joint 13 Joint 14 Joint 15

40 42 44 46

Joint 17 Joint 18 Joint 19

48

48

Joint 20

Joint 6

50 52

Joint 11

50 52

Joint 16

50 52

Joint 21

24" weld
54 56 58 G0
44" weld
58 G0
64" weld
58 60
84" weld
58 G0
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Project No. GPO3114MK

Project:  Hotel Madar Algiers
Drinking water example calculation PP

liNear

Pressure loss calculation PP with LiNear Software

EMear Pipe analysis potable water
Dimensioning pipe system

BBRETETA LiNear BHARY PP

Overview of calculation results:
Cold and hot water pipe runs Hot water circulation
o Flow paths: 1388 Flow paths: 38
Section parts: 331 Section pars: 102
Components: 13502 Components: s18
System peak fliow rate: Pipe run inletMo. 1, @ = 1031 1lis
Total length of pipes: 82451 m Hot water cireulation: §17.2 m
3 ; ; Cold - 4018.4
liNear CAD Solutions 14 Version 14.05.00 (30.04.2014) ol water m
Hot water: 33115 m
Total volume of pipes 202241 Hot water circulation: 212,81
Cold water: 16203 1
Project No.: GPFO3114MK Date: 19.09.2014 Mot water- 1080.5 |
N ipe di N15 - DM
Project data om.pips diameters DN15 - DNRO
Hydraulically most unfavorable flow paths
Name: Hotel Madar Algiers EW: Bathtub, Flow

Drrinking water example calculation PP
PWH: Bathtub, Flow path 309

: 1 path 2
SP-No.1,2.27.28.29,30,31,32,33,34,35,30,37. 38,30, 40,41 42.43.44 45,40, 4T 48,20

Streel: Pumps: PWC 68.76 m/HWR 6.07 m SP-No.1.2.3.4.5.6.7.8.0.10.11.12.1083.1004,1005.1096,1007. 1088, 1000, 1100,1101,1102,1103,1104,1105,1106..1100
PCICity: Algeria Pressure balance sheet Dimension PW PWH
Telephone: Fax: 1. Minimum supply pressure Prmin ¥ mbar 8376 8876

. - 2. Pressure loss by change of geodetic altitude Bpgen mibar 2135 2135

Bulldlng data 3. Pressure drops through appliances

a.) Water mater Lpawm mbar 218 218
- . b.) Fiter dpp, mbar 200 200
Building type: Hotel operation <) sofening nsialasons a0 . . i
d.} Dosing systems &ppos mbar o o
Minimum supply pressure: . Potable water hester seme mbar o 1000
68?6 m bar £.) Further devices: 50 Lpapp mbar 100 180
4. Minimum flow pressure Pmin FL mbar 1000 1000
H . . 5. Gain of pressure by pumps and booster siation &pp mbar 0 o
Calculation method DIN 1988-3

) 6. Total of pressure losses of No. 2 to No. 4 7Y U mbar 3850 4710
- 7. Avasilable for pipe friction pressure loss Bpae bar 3298 2186

The minimum flow pressure may not be under-runned. an single resistance (o 1 0 5.0 8) "
Medium: Potable water 8. Porton forindwidual resistances c mbar o7 sse
Temperatu I.e. 10 DC 8. Available for pipe friction pressure loss Lict * Rlavanl mbas 2555 1277
10. Pipe length hot m 184 8 me
11. Available pipe friction pressure gradient Raar mbarim 14 B

16 Unigue pipe solutions
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Project No.GP03114MK

Project:  Hoftel Madar Algiers
Drinking water example calculation ST (2=3.6-R=1.0)

liNNear

Pressure loss calculation ST with LiNear Software

liNear Pipe analysis potable wate
Dimensioning pipe system

=5 = | st St . 15 =t
5 =TEHE \
BHEREFTESA LiNear RENHHE T e
Cold and hot water pipe runs Hot water circulation
. Flow paths: 1308 Flow paths: 38
Section parts 3301 Secton parts: 102
Componenits: 13502 Components: 516
Systern peak flow rate: Pipe run inlet No. 1, @ = 10.31 U's
Total length of pipes: B245 1 m Hot water circulation: 817.2 m

liNear CAD Solutons 14 Version 14.05.00 (30.04.2014)

Cold water: 4018.4 m

Hot water: 33115 m

Total volume of pipes: 2911.71 Haot water circulation: 249.8 |
Cold water: 1814.7 |
j Hot water: 1047.2 |
Project No.: GP03114MK Date: 19.09.2014 Nom.pipe diameters: DN10 - DN100
Project data Hydraulically most unfavorable flow paths

PW: Sink basin, Flow path 514

Name: Hotel Madar Algiers SP-Mo.1.2.27.28.20,30. 31 32,33 34 110 AT LI 113 11401151410, 141 1,1412,1413,1414,1415,1424, 1423

FWH: Bathtub. Flow path 8

Drinking water example calculation ST (2=3.6-R=1.0) SP-N0.1.2,3,458.7.80,10,11,12,12,14,15,18,17.18,16 20,21 57 58,50,80 81,82

Street Pumps: PWC 10884 m /HWR 1534 m Prassuvs balance sheet Dimension PW PWH
PC/City: Algeria 1. Minimum supply pressure Priny mbar 10804 10804
uilding data I o o
a.) Water meter Lpwen mbar 215 215

Building type: Hotel operation S o ~ “ =
d.) Dosing systems. Appos mbar o 0

Minimum supply pressure: ) Fotable water heater s e . oo
10694 mbar f) Further devices: 5 Apagp mbar 100 180

4. Minimum flow pressure Prrin L mbar 1000 1000

Calculation method: DIN 1988-3 St s b s ;::m tr 0 N
. Total ressure losses jo. 2o Ne. 4 - Nad mibar 1724 4710

The minimum flow pressure may not be under-runned. | oo s rmesen o e e
Medium: Potable water B Porton o iihidun rsences c ember 1482 -
Temperature: 1 O OC "] lv?lllablcforw!hmr‘ pressure loss Ligt * Ravan mbar 5478 4108
10. Pipe length ot m 194.3 1888

11. Available pipe friction pressure gradient Faal mbarim 28 23

Unigue pipe solutions
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Pump calculation due to PP parameters with Wilo select

F 3 wilo select FRIEPPREEETRETE

WILO SE

Nortkirchenstr. 100

D 44263 Dortmund
Telefon 0231/4102-0
Telefax 0231/4102-7363

Helix VE 5206-3/25/E/K/2G
Anlage: High pressure centrifugal pump

wilo

Kunde Projekt

Kunden Nr. Projekt Nr.

Ansprechpartner Positions-Nr.

Bearbeiter Bnbauert

Datum 19.09.2014 Seite 1 /1

Betriebsdatenvorgabe
Forderstrom 3712 m3/h
Farderhahe 68,76 m
Fordergut Wasser
Fluidtemperatur 20 oy =
Dichte 0,9583 kg/dm?
Kinematische Viskositat 1,005 mm3/s
Dampfdruck 0 bar
Pumpendaten
Fabrikat wIiLO
Typ Melix VE 5206-3/25/E/K/2G
Anlagenart Einzelpumpe
Nenndrucks tufe PN 25
Min. Fluldtemperatur -20 C
Max. Fluidtemperatur 120 oc
Mindesteffizienzindex (MEIL) >=0 70
Hydraulische Daten (Betriebspunkt)
Férderstrom 37 m3/h
Forderhohe 688 m
Drehzahl 3600 1/min
Wellenleistung P2 89 kw
NPSH 1,81 m

Unigue pipe solutions
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Pump calculation due to Steel parameters with Wilo select

B9 wilo select IRIEMM SR TREE

WILO SE

Nortkirchenstr. 100

D 44263 Dortmund
Telefon 0231/4102-0
Telefax 0231/4102-7363

Helix VE 5206-3/25/E/K/2G
Anlage: High pressure centrifugal pump

wilo

19

Kunde Projekt

Kunden Nr. Projekt Nr.

Ansprechpartner Positions-Nr.

Bearbeiter Bnbauort

Datum 19.09.2014 Seite 1 /1

Betriebsdatenvorgabe
Forderstrom 3712 mifh
Forderhdhe 1069 m
Fordergut Wasser
Fluldtemperatur 20 ~
Dichte 0,9583 kg/dm3
Kinematische Viskositat 1,005 mmajs
Dampfdruck 0 bar
Pumpendaten
Fabrikat WILO
Typ Melix VE 5206-3/25/E/K/2G
Anlagenart Einzelpumpe
Nenndruckstufe PN 25
Min. Fluidtemperatur -20 by
Max. Fluldtemperatur 120 °c
Mindesteffizienzindex (ME!) >=0 70
Hydraulische Daten (Betriebspunkt)
Férderstrom 371 m3/h
Farderhdhe 107 m
Drehzahl 3600 1/min
[Wellenleistung P2 14,3 kW |
NPSH 1,88 m

Unigue pipe solutions
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Potable water pipe system for a Hotel with app. 200 rooms, peak flow rate 10.31 I/s - 37.12 m%¥h

Medium water with max. velocity 2 m/s
Calculation methode in acc. to DIN 1988-3

EEERAKEERS - BBapp - 2008 E - IEEHRE10.31/5-37.12m3/h

Pump capacity for Wilo Helix 5206-3/25/E/K/2G in KW

13,4

11.3

10,3

CU 0,2000**

12,1

ST 0,5000**

R-value

*Pipe roughness in acc. to DIN 1988 in mm for PP, CU — DIN EN 1057 and Steel - DIN EN 10255

** expected incrustion after 1-2 years depending on water quality etc.

Unigue pipe solutions

14,3
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in Cent pro kWh

2914 288 2942

2000FNEBHN /BT B
13.94%=7 - 2010 &% 23.69
=7 2020 F4831.81 =7
fﬁﬂi—‘t% 37145 - Etﬂﬁé%’-ﬁ“

2

Potable water pipe system for a Hotel with app. 200 rooms, peak flow rate 10.31 I/s - 37.12 m%¥h

Medium water with max. velocity 2 m/s
Calculation methode in acc. to DIN 1988-3

Power cost saving potential per year (8760 h) ca. 9460 €*

10.000.00 € 9.460,80 €
9.000,00 €
8.000,00 € 7.884,00€
7.000,00 €
6.000,00 €
£ 000,00 € 4.905,60 €
o 4.204,80€
4.000,00 €
s 2.452,80 €
2.000,00 €
1.000,00 € 35040¢€ Sooalis
0,00€ NN ; . : . . :
ST 0,0450* cuo, 0015' ST 0, 2000" cu ST 0,5000** cu ST 1,0000**
0,2000** 0,5000**

Strom hat in Deutschland einen stolzen Preis: 37,14 Cent kostete eine Kilowattstunde im April
2022, wenn Du 3.500 Kilowattstunden im Jahr beziehst. Im Jahr 2000 ...

*Pipe roughness in acc. to DIN 1988 in mm for PP, CU — DIM EN 1057 and Steel - DIN EN 10255
** expected incrustion after 1-2 years depending on water quality etc.

BEMNERESE : MIREBEEEZE/D 3500 TERES - 2022 F£4
B—TERRWNEER 3714 E7 (13.93 =ik )
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Calculation tools/Calculation options

- 47 floors

Building
Mechanical pipe des

High Rise

ign example (5 pressure zones)
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Eingabe:

temperature of medium 3|°C
external temperature 35|°C
rel. Humidity 85|% acc. VDI 2055 (Table 13) allowable surface temp: 321
thermal conductivity pipe 0,15|[WimK] (Calculation of insulation thickness to avoid condensation water:
thermal conductivity insulation 0,03| [WimK] Allowable surface temperature as target value input in line 30; variable in line 14)
diameter 160,000 200,000 250,000 315,000 355,000 400,000 450,000 500,000 560,000 630,000
wall thickness 9.100 11,400 14,200 17,900 20,100 22,700 25,500 28,400 31,700 35,700
thermal conductivity pipe 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150
thermal conductivity insulation 0,030 0,030 0,030 0,030 0,030 0,030 0,030 0,030 0,030 0,030
insulation thickness 40 40 30 40 40 40 40 40 40 40
Alpha a; external heat transfer coefficient 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
temperature of medium 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
external temperature 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000
da (outside diameter: pipe] 0,160 0,200 0,250 0,315 0,355 0,400 0,450 0,500 0,560 0,630
di [inside diameter; pipe) 0,142 0,177 0,222 0,279 0,315 0,355 0,399 0,443 0,497 0,559
thermal conductivity pipe 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150
kr; thermal transmittance in the case of a pipe 3,057 3,477 3,917 4,366 4,604 4,821 5,041 5,219 5,425 5,613
Qr: heat flow per m of pipe length -97,838 -111,273 -125,357 -139,702 147,343 -154,288 -161,320 -167,007 -173,605 -179,621
thermal conductivity of the insulation 0,030 0,030 0,030 0,030 0,030 0,030 0,030 0,030 0,030 0,030
insulation thickness 0,040 0,040 0,030 0,040 0,040 0,040 0,040 0,040 0,040 0,040
kr; thermal transmittance [only insulation) 0,438 0,527 0,804 0,781 0,869 0,968 1,077 1,187 1,319 1,473
Qr heat flow per m {only insulation) -14,012 -16,853 -25,726 -24,976 -27,794 -30,961 -34,478 -37,992 -42,208 -47,125
kr: thermal fransmittance (pipe and insulation)] 0,415] 0,493] 0,720] 0,710] 0,782] 0,861] 0,047 1,031] 1,129] 1,240
Gr; heat flow per m (pipe and insulation) -13,268 -15,786 -23,327 -22,708 -25,022 -27,553 -30,310 -32,982 -36,133 -39,669
surface temperature pipe 15,54 17,29 19,04 20,88 21,79 22,72 23,59 24 37 25,13 25,92
surface temperature insulation 33,24 33,21 32,60 33,17 33,17 33,17 33,18 33,19 33,20 33,22

°C

[mm]
[mm]
[W/mK]
[WimK]
[mm]
[Wim2K]
[°C]

[°C]

[m]

[m]
[W/mK]
[Wim2K]
[W/m]
[WimK]
[m]
[m2K/W]
[W/m]
[Wim2K]
[W/m]
[°C]

[°C]
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VDI 2055 Chart 13

27

Tafel 13. Differenz A3+,, in K
zwischen Luft- und Oberflachentemperatur

bei Beginn der Tauwasserbildung

(zu Abschnitt 4.1.3.2a)) [64]

Chart 13. Difference A3..,, in K
between air and surface temperature
at the beginning of dew formation
(re. Section 4.1.3.2a)) [64)

Luft Maximaler Zulédssige Abkuhlung der Luft in °C bis zur Tauwasserbildung
temperatur Wasser- bei einer relativen Luftfeuchte von
Air dampf- Permissible cooling of air in °C until dew formation
temperature gehalt at a relative air humidity of
°c Maximum water e
vapour content | 30% | 35% | 40% | 45% | 50% | 55% | 60% | 65% | 70% | 75% | 80% [ 85% |) 90% | 95%
a/m?®
-30 0,35 11| 98| 86| 75| 66| 57| 49|42 | 35| 28| 22|16 | 11| 06
—25 0,55 115|101 | 89| 78| 68| 59|61 | 43| 36|29 | 23|17 | 11| 06
=20 0,90 120|104 91| 80| 70| 60| 52 | 45| 37| 29| 23| 17| 11| 06
~15 1,40 123|108 | 96| 83| 73| 64| 54 | 46 | 38 | 31| 25| 18| 1.2 | 06
-10 2,17 129|113 99| 87| 76 66| 57 |[Situation of 35deg. ambient || 1.8 | 1.2 | 06
=5 3,27 134 111,71103| 90| 79| 68| 58 [|and 85% rel. humidity : 19| 12 ] 06
0 4,8 139122107 | 93| 81 71| 6,0 |[35deg.C minus 2 9deg = 1.9 13| 07
2 5.6 143|126 | 110| 97| 85| 74| 64 ||?21deg.C=Surface 22 | 15| 07
temperature of the pipe or
4 6.4 147 1130|114 (101 | 89| 7,7 67 |L~Tb=se 23| 15| 07
6 7.3 1511134 /11,8 | 104 9.2 81| 7.0 condensation will accrue = 23 1.5 07
8 8,3 166|138 |122(108| 96| 84 7.3 ||gey point 23| 15| 08
10 9,4 16,0 | 14,2126 (11,2 | 100 | 86 | 7,4 ||Inthe example (s.Excelfile)| 24 | 1,6 | 0,8
12 10,7 16,5| 14,6 | 13,0/ 11,6 | 101 | 88| 7,5 ||the surface temperatureof | >4 | 16 | 08
14 121 16,9 (15,1 (134 |11,7| 103 | 89| 7.6 |[2250mmSDR176pipeis | o5 [ 16 | 08
16 13,6 174 | 155|136 | 119|104 | 90/ 7.8 W"“‘g“ '"5.“'3"]°".19vf‘ 25| 1,7 | o8
18 15,4 178 (167|138 121|106 92| 7.9 f:qgmréf S 26 | 1.7 | 08
20 17,3 181 (159|140 123|107 | 9.3 | 80 [|incase of an insulation 26 | 1,7 | 08
22 194 184 (16,11 142|125 | 10,9 9,6 | 81 ||thickness of 30mm and a 2,6 1.7 0.8
24 21,8 186|164 | 144|126 | 11,1 | 96| 82 ||valueof 0,030 W/mK the 27| 1:87| 08
26 24,4 189 )| 16,6 | 147 (128 | 11,2 | 9,7 | 84 |[|surface temperatureofthe | 27 | 1,8 | 0,9
28 27,2 19,2169 149|130| 11,4 | 99| 85 ||insulationwilbe326degC| 55 | 18 | 049
= no condensation
é) . 30,3 195 (17111511132 11,6 | 10,1 | 86 ||anymore. 8 | 1.8 | 09
39,4 202 (17,7157 137 (120|104 | 90 |76 753 T 57T T30 @ 1,9 | 09
40 50,7 209|184 | 16,1 | 142|124 | 108 93 | 79 | 65 | 53 | 41 ;0| 20 | 09
45 64,5 216190167 | 147 (128 |11,2| 96 | 81 | 68 | 55 | 43 | 31 | 21 | 09
50 82,3 223(197|173|152(133|116) 99 | 84 | 70 | 57| 44 | 32| 21 | 09
55 104,4 230(202|178|156(137|11,8|102| 86 | 71 | 58 [ 45| 32| 21 | 09
60 130,2 237(209|184|16,1 (141 )|122(105| 89 | 73 | 59 | 46 | 33 | 21 | 09
65 161,3 245216190166 145|126 |108| 91 | 76 | 61 | 47 | 34 | 21 | 09
70 198,2 252 222)|195|171(150|130|11,1| 94 | 78 | 62 | 48 | 34 | 21 | 09
75 242,0 260229201177 (154|133 |11,4| 96 | 80 | 6.4 | 49 | 35| 22 | 09
80 293,4 268|236|20,7(182|158|137|11,7| 99| 82 | 66 | 50| 36 | 22 | 09

Unigue pipe solutions
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IRREREEE LMERPEST
1578 : LCA ~ EDP A LEED #0358
EPRERBEFEAI65%/ NR BT iR
SEBRERINXED PP ERRER -

70% _ &bk 22 ER 5T = ol [EUT

28

0|2z A{EAxBEFRT ( DIN ISO 14001 )

Recycling spart CO2-Emissionen

Tonnen CO2 pro Tonne Input - Bezugsjahr 2007* . Primarprozess (t CO2/t) . Recyclingprozess (t CO2/t Einsparung (t CO2/t)
12
10,60
10 9,87
8
6 5,50
4 352
2,54
2 1
068 086 0,73 047 0,78 0,77
0,17 i ;
0 = = — — 208, 000 ] ! it
Stahl Aluminium Kupfer Papier, Pappe, Karton PE PET Holz
Stoffstrom
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AT, BOAX-SF_PRTITE_T
BOAX-SF PN 10116 JS1030
DN 125 PN 1018

AdtNr. 2087528
Wiio-Streios 100/1-12 CAM PN 10

T-Silick und Rechizierskicks mil

Unigue pipe solutions

{C POLYMELT



REIE
RIBIEEAREES -

B-B(1:6)
565

Unigue pipe solutions

{C POLYMELT



35

Unigue pipe solutions

~ POLYMELT



S B
TR ERINAV R BREARE AR
FHEZEZSR - Bi - B8 ABMESEE
JfE
HREMBEEEEEE 2 MR

36 Unique pipe solutions {C POLYMELT



|
ITt

Y e
—

—

)
5 |

PP weight advantage vs. Steel
DN mmPP  mmPPID PPkg/m mmST  mmSTID  STkg/m Difference  Diff. %
DIN EN 8078 DIN EN 10220
125 125x7,1 110,8 2,70 114,3x3,6 107,10 9,83 7,13 73%
150 160x9,1 141,80 4,57 152,4x4,5 143,40 16,41 11,84 72%
200 200x11,4 177,20 7,08 193,7x5,6 182,90 25,98 18,90 73%
250 250x 14,2 221,60 10,95 244,5x6,3 231,90 37,01 26,06 70%
300 315x17,9 279,20 17,25 273,0x6,3 260,40 41,44 24,19 58%
300 355x20,1 314,80 21,81 3239x7,1 309,70 55,47 33,66 61%
350 400x 22,7 354,60 27,64 355,6x8,0 339,60 68,58 40,94 60%
400 450 x 25,5 399,00 34,86 406,4x8,8 388,80 86,29 51,43 60%
450 500x 28,4 443,20 43,05 457,0x10,0 437,00 110,23 67,18 61%
500 560 x 31,7 496,60 53,71 508,0x11,0 486,00 134,82 81,11 60%
550 630 x 35,7 558,60 67,92 610,0x12,5 585,00 184,19 116,27 63%
MKO 2018.02.22
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5 §_ Maximum working pressure
° bar | psi
1 211 306
5 19.8 287

10°C 10 19.3 280
25 18.7 271
50 | 18.2] 264
1 18.0 261
5 16.9 245

20°C 10 16.4 238
25 15.9 232
50 15.4 225
1 15.3 222
5 14.3 209

30°C 10 13.9 202
25 13.4 194
50 13.0 190
1 13.0 187
5 121 176

40°C 10 18 171
25 13 164
50 10 160
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20-25mm 32-450mm 125-500mm 20-125mm 160-500mm

B IR B R DER/IEE
SDR 17.6 SDR11/17,6
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