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Technical data

NBG, NKG 200-150-400

4-pole

Pump type 200-150-400/341 200-150-400/361 200-150-400/381 200-150-400/401 200-150-400/424 200-150-400/438
Nk Premium Motor Siemens 280M  Siemens 3155  Siemens 315MA Siemens 315MB  Siemens 315L Siemens 315
E-Motor = = = : : =
Pa [ioA] 90 110 132 160 200 268
PN [bar] 16 16 18 16 18 16
DNs [mm] 200 200 200 200 200 200
53:"“"‘ DNd [mm] 150 150 150 150 150 150
NBGNKG |a [mm] 160 160 160 160 160 160
h2 [mm] 450 450 450 450 450 450
Ss 12x23 12x23 1223 12x23 12x23 12,23
Sd 8x23 8x23 8x23 8x23 ax23 8x23
L NKG [mm]  1904/2080 1936/2112 2096/2272 209672272 2236/2412 2244/2420
Common |L NKGE [mm] +- - - ot -+ F
data NKG [ weight NKG [mm]  1424/1418 1531/1535 1687/1690 1826/1830 2026/2030 2067/2071
spacer Weight NKGE [kg] ETE -+ &% + o+ -
coupling | Weight NKGSS  [kal - = e 4 o4 -l
Weight NKGE SS  [kg] -4 ofs 3 =F - =
1 Ikal 2000 2000 2000 2000 2000 2250
2 [mm] 330 330 330 330 330 a75
13 [mm] 1340 1340 1340 1340 1340 1500
b1 [mm} 750 750 750 750 750 840
b2 [mm] 890 890 890 890 890 980
b3 [mm] 830 830 830 830 830 920
NkGdata 3 [mm) 28 28 28 28 28 28
a2 [mm] 110 110 110 110 110 110
h {mm] 130 130 130 130 130 130
h3 [mm] 445 450 450 450 450 450
ha') [mm] 8771 945/ 945/- 945/- 945/- 918
Base frame no. 10 10 10 10 10 11
Design c c2 c2 c? c2 2
L NBG [mm] 474 504 504 504 504
L NBG S5 [mm] = = P : : 5
h1 [mm] 315 315 315 315 315 n
G1 [mm] 291 291 291 291 291 A
G2 [mm] 339 339 339 33 33g :
m1 [mm] 200 200 200 200 200 -
m2 [mm] 150 150 150 150 150 -
n1 [mm] 550 550 550 550 550 -
nz2 [mm] 450 450 450 450 450 -
b [mm] 100 100 100 100 100 =
51 [mm] M20 M20 M20 M20 M20 s
NBGdata |H [mm] 280 315 315 315 315 .
wah [mm] 930/ 932/ 1092 1092/ 1232/ o
apl [mm] 432/ 495/ 495/- 495/- 495/- o
aG! [mm] 300/ 379~ arer- aral- arer 4
wh [mm] 236/- 307/ 307/ 307/ 307/- o+
P [mm] 550 880 860 660 660 -
C [mm] 180 216 216 216 216 -
B [mm] 419 4086 457 508 457 =
A [mm] 457 508 508 508 508 3
K [mm] 24 28 28 28 28 -
Weight NBG") [kl 991/ 1167/ 1322 1462/ 1662/ 4
=75 =3 o+ -+ o o+

Weight NBG s} [Kal

1) Dimension of pump with premium range motor/built-in frequency converter.
2) Support blocks are needed because of the P, h1 and H dimensions.
Note: For information about base frames, see page 222.

o
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function PipeNetworkSolver
clc; clear all; M ld1
| ; <2 6
ey wl
Parameters.Demand=[0 300 150 10]; %[m3/h] .,
Parameters.NodalHeight=[0 0 10 30 55]; %[m] g \/\2
Parameters.FrictionCoefficients=[0 0.018 0.020 0.025 0]; %[~] bl

-

Parameters.PipelLength=[0 2000 1000 3400 0]; %[m] L ks
Parameters.PipeDiameter=[0 400 300 200 0]; % {mm] _—A-_?:- (4 \L V\n‘

. enalh - w1 wi i % ”
Parameters.AmbientPressure=1; %[bar] . = = - = =
Parameters.Density=1000; % [kg/m3] wWivn® W wmw  r®
Parameters.Gravity=9.81; %[m/s2]

Parameters.ReservoirBottomHeight=60; %[m] b_:&. 40605. h(‘r Ml;
Parameters.ReservoirWaterLevel=2; %[m] A T o a =
wawm® \nﬂ. (000"- e w2
InitialGuess=[3 3 3 3 250 250 250 250 250]'; %([bar] or [m3/h] UOOO )5‘
A LA,
T g v
= 4000 x .2 = Aooo . T
W . M Yy h:l..

Results=5olveThePipeNetworkSystem(InitialGuess, Parameters) ;

fprintf ('The data:\n'); <
"
for k=1:length (Results) = 106o% % P A0Ge
disp (Results (k)); \N)-@ GGO S)Q- 3&001
end .‘5‘ 5
219 »
Aoco® e leooS A
= —_—__-l ™ o, = 2 . ‘Qa.\( =
function f=SystemOfEquations (x,Parameters) 600 Jdeoeo 40"—
f=zeros(9,1); 2‘10 @
A0 3 lo .

- 2 AN = 2 =
f(1)=x(5)-x(6)-x(7) -Parameters.Demand (2) ; MJ’GGO 2Goeo
f(2)=x(7)-x(8)-Parameters.Demand (3) ; lo u

= 6= - E: .D d(4);
f(3)=x(8)+x(6)-x(9)-Parameters.Demand (4) s e - A0 k“r-'-'-t"q-l.co‘“
P Amb 3 62' 10‘ 2.6*
f(4)=x(1l)-Parameters. ientPressure; . 1
= A0.©000C | &~

fs.o00 | & 174.¢
£(5)=(x(2)-x(1)) - Parameters.Density*Parameters.Gravity*PumpCharacteristicCurve (x(5))«
/100000;

f6cc. 266 = 1.6 -lecs: 1.C: (oae =26 40%

f(6)=(x(4)-x(2)) + Parameters.Density*Parameters.Gravity*(Parameters.NodalHeight(4]—1

Parameters.NodalHeight (2)) /100000 +
8*Parameters.FrictionCoefficients (2) *Parameters.PipeLength (2) *Parameters.Density*x«

(6) *abs (x (6) ) /Parameters.PipeDiameter (2) *5/pi~2 * 771.6;

£(7)=(x(3)-x(2)) + Parameters.Density*Parameters.Gravity* (Parameters.NodalHeight (3)-«

Parameters.NodalHeight (2)) /100000 +
8*Parameters.FrictionCoefficients (3) *Parameters.PipeLength (3) *Parameters.Density*x¥

(7) *abs (x(7) ) /Parameters.PipeDiameter (3)*5/pi*2 * 771.6;

f(8)=(x(4)-x(3)) + Parameters.Density*Parameters.Gravity* (Parameters.NodalHeight (4)-«¢

Parameters.NodalHeight (3)) /100000 +
8*Parameters.FrictionCoefficients (4) *Parameters.Pipelength (4) *Parameters.Density*x¥

(8) *abs (x(8) ) /Parameters.PipeDiameter (4) ~5/pi~2 * 771.6;

f(9)=(Parameters.AmbientPressure-x(4)) + Parameters.Density*Parameters.Gravity*¢

(Parameters.ReservoirBottomHeight+Parameters.ReservoirWaterLevel-Parameters.NodalHeight ¥
(4))/100000;



2013.09.15. 21:31 E:\Oktatés\Flui...\PipeNetworkSolver.m 2 of

function H = PumpCharacteristicCurve (Q)
% H(m], Q[m3/h]

H=250-0.0002*0"2;

function x=SolveThePipeNetworkSystem(InitialGuess,Parameters)
ErrorTolerance=le-6;
MaximumIteration=100;

[Error, Index]=max (abs (SystemOfEquations (InitialGuess,Parameters))):;

NumberOfSteps=1; x0ld=InitialGuess;

while Error>ErrorTolerance
Jacobian=NumericalJaccbian (x0ld, Parameters) ;
xNew=x0ld-inv (Jacobian) *SystemOfEquations (x0ld, Parameters) ;

[Error, Index]=max (abs (SystemOfEquations (xNew,Parameters))):
fprintf ('%2d: - Error=%5.3e, £2d\n',NumberOfSteps, Error, Index) ;

x0ld=xNew; x=xNew;
NumberOfSteps=NumberOfSteps+1l;

if NumberOfSteps==MaximumIteration+l
fprintf ('Too many number of iteration, please try an other initial guess!!! ¢
\n');
Error=ErrorTolerance/2;
end
if Error<ErrorTolerance
fprintf ('Iteration converged!!!\n');
end
end

function dfdx=NumericalJacobian (x,Parameters)
dfdx=zeros (length(x));
f=SystemOfEquations (x, Parameters) ;
for i=1:length(x)
X1l=x;
dx=x1(i)*0.001;
if abs (dx)<le-6
dx=1le-6;
end
w1y =zl f1)tdx;
fl1=SystemOfEquations (x1, Parameters) ;
dfdx (:,1)=(£f1-£) /dx;
end
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