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Typical Geothermal Installation - String Diagram
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Typical Geothermal Installation - String Diagram
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Typical Geothermal Installation - String Diagram
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Typical Geothermal Installation

Casing size:
10-3/4” with liner or,
9-5/8” without liner

. Maximum acceptable pump diameter 7.7”
8.75” pumps are too large

T 6.75” pump cannot deliver required

o o flow rate (36000BPD max)

[
‘ \ Intake &

e .\I Gas Seperator

Eiz e |H

|l Required production rates:
: j e W winter 45000-50000BPD / 82.8-92[l/s]
b

_hn Motor summer 15000-20000BPD / 27.6-36.8[l/s]
!." ° %;f‘-ﬁlﬁ\-———Down h'oie Sensor

Production zone at 3000-4000m from surface
Pump landed at 600-1000m from surface
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Pumps Available from Competition

7" PUMPS - Premier SW45000 vs. Reda L43000N

Performance curves at 3500rpm

HEAD [ft]
POWER [HP]
EFFICIENCY [%)]

0
90000 BPD
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Initial Situation / Task / Goal

Hydraulic Specifications (n = 3500 rpm)

» Expected head per stage at BEP 25m

* Flow rate at BEP 298m3/h or 45,000bpd

» Expected efficiency at BEP would be close to 80%

» Continuously rising pump head is a must.
Pump must be stable in whole range from
no flow to no head conditions.

» No specifications concerning cavitation provided

Design specifications:

» Diffuser overall diameter [OD]
must not bigger than 7-1/2” (190.5mm)

« Max. wet diameter D, to 172mm
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Non-stable Pump Head Curve

Instability
region of the
1 — RN pump head
:5_550 |_| — Pump Head Curve \\ curve
€500 1~ — System Curve ] \
& 450 ———— — — \ N B
400 =\
0 50 100 150 200
Flow Rate Q [I/s]

System curve crosses the instability region:
multiple intersections at different flow rates possible

Sudden jumps in flow rate can be described by multiple

:> Intersections of the pump head curve and the system
resistance curve
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Literature study / possible limitations

e Hggp =25 m, Qgep = 298 m3/h bzw 82.8 | /s, n = 3500 rpm  *
 Max. wet diameter D, to 172mm

J V0.0828 2-g-H 2.9.81-25 .
nq=nQ—B§P=3500 =90 yp=2T 7. ~=067
Hppp /a 257/ u (0 1475 - 17 - M)
' 60

¥ =0,67 @ n, =90 can be treated as tough design specification
since for both references it is on the upper limit curve;

Gulich mentions to take the lower limit curve
If a stable head curve should be achieved

= In our design experience, the maximum permissible impeller diameter

for the given combination of Q, H and n is at the very low limit!
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A study of reference pumps from different competitors revealed that no executed pump with a stable head curve under
these specifications (Qggp = 298 m3/h @ n = 3500 rpm with D, ~ 150 mm) and could be found.
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Hydraulic Design / Optimization Procedure

Challenges:

* No reliable design guidelines for
mixed flow pump diffusers

« Hardly any references for the given design
targets such as
head curve stability and
limited size

« Satisfying demanding design targets

« Many degrees of freedom

customized design procedure

Stepanoff, Gilich,
Pfleiderer, competitors,
papers

A\ 4

1D design

[

A 4

3D geometry model
Bladegen®

A 4

Simulation (CED)

A 4

Pre-optimisation
,handmade*

y

A
N—|Meet the requirements
(0]

Yes

Yes, but further

improvement

A 4

A 4

3D geometry model
Ansys-Workbench

Parametric

A 4

optimisation of
selected parameters

Automised

|

No -
— Meet the requirements |

Yes

A 4

Ll

Final geometry |

Experimental
verification
on test rig
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Parametric CAD-Model for Impeller and Diffuser

Parametric model for the complete hydraulic geometry
« meridional cross section
» blade shaping N
more than 30 degrees of freedom was created.
« Multi-stage suitable; max. dimensions limited a)
* Minimization of remaining swirl at pump exit e : 6 Irr_lpeller blades
= =7 Diffuser blades
« Smooth flow deceleration; . o 5 mm wall thickness
Minimal flow separation but rapidly changing E
meridional curvature (limited diameter); © m>
o
« Strong influence on head curve stability §
» Sensitivity analysis followed by rx:
metamodel-assisted multi-objective ?
evolutionary optimization ©)
M*=M/R
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Numerical Meshes Impeller and Diffuser

approx. 350K nodes per diffuser passage

approx. 220K
nodes per impeller
passage

Diffuser:

Impeller: 7 blades

6 blades

0 0.045 0.090 (m)

0.0225 0.087
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CFD Setup

Steady State simulations for optimization "Impeller only” CFD model A “Simple” CFD model B
for impeller design process

Transient simulations

Full 360°model for all domains, SBES-SST turbulence model
Before automated optimization + for final geometry

Approx. 5to 6 days on 16 CPU cores

for diffuser design process

Single passage models A and B

Full 360° Model C for verification

SST turbulence model

Aggressive time step (speed up calculation time)

Approx. 15 (A) / 30 (B) minutes on 4 CPU cores;
8 h (C) on 16 CPU cores

more than thousand different geometries investigated,; erface.
5 operating points for each geometry (to prove head curve stability) inlet /

runner

Interface:
diffuser /
outlet
Interface:

runner /
diffuser \Lv '

“360°” CED model C for design verification
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Post-Processing

1 P 1 p(Q)’
H - 2= i - L a3
ump = 42 2( ) 4;pl + 2<A> .. Pump Head acc. ISO 9906
out in
Q \_(QY
1l 1 (7o) ~(a2)
Hpump = p - dA ——1(|p-dA + ... Pump Head CFD
pg Aout Ain ) 29
out in outlet-BC
evaluation plane: 5 X Dgye
diffuser / out @
Mhydr = Pryar _ P9 Q  Hyump _ no leakage loss, disc friction or mechanical  yajyation plane: : |
Pmech Trunmer - @ (bearing, sealing) losses in / runner
P9 Q Hyump 5 inlet-BC evaluation \'
(TRunnerBlades + Trunnertup + TRunnerShroud) T 60 S5 X Deye pla €51
Hyump

n —_— —_—
hyar Hpump + Z HL

: |
evaluation plane:
runner / diffuser

H pump X D eye

Hpump + HL—inlet + HL—runner + HL—diffuser + HL—outlet
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Selected Impeller Designs from Optimization Process

80
80 impeller designs were investigated further o ; g‘%\
(out of approx. one thousand!); E \&*
5w S
Main focus on velocity distribution at impeller e
inlet and outlet at part load operation 20
(stable head curve mandatory!) 100
3 examples were chosen in the design o > Ee—— = —
process for further diffuser design g e o o o3
= 90 / .
. 101-46 ' 101-58 85
2 30 M
E 20 f\\ o— | //ﬁg
101-63 % 10 O Eﬂi/—n{_— e
pictures show %,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12
meridional velocity distribution R Q [m%s]
at Q = 50% Qpesign e ol a0
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Selected Diffuser Design from Optimization Process

The most challenging task was to find
an impeller / diffuser combination with
a stable head curve.

It turned out that in part load an increase
of pump head beyond 30 m is not
possible.

At least down to a flowrate of

Q =33 1/s (£ 40% Qpesign) the numerical
results of the optimized design show a
stable head / flowrate behaviour.

To achieve this head curve stability the
best efficiency point is shifted to a flow
rate above Qpegign (@pProx. 120%)

Velocity Meridional
. 12"6
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Comparison of different CFD-models

left: meridional velocity

right: streamlines

vy | 1 stage simulation Qpegign

N

Bright green: simple model;

2
15.0

Coloured markers with black lines: full model 1 stage;

Blank markers with green lines: full model 2 stage;

Q=0.083 A3 571
Q=44992 [ bpd ]

H_CFD_raw = 45.49 [m]
H_CFD_raw = 149.26 [ ft]
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Loss analysis 2 stage-simulation

100 : —— . ————_—9
: runner 1 losses , ; ; A D
|inflow losses|[ / """ Ir """ o N o o o L
, 90 - : i : ; ; ; ; : :
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difuser/out || [ 9 / 1 I D N o I . s NN N LoTel |
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evalu . i I ' S % _____ NN R RS N S
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S e | | |
a R ] it R R R B il EEEEE
: e e e e e
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Streamlines reveal strong pre-swirl at part load
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750_nq90_q025.mp4
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Summary / Outlook: Hydraulic design

Velociiz

).

* CFD-results confirm the achievement of the design targets

e Suction recirculation at deep part load was identified to be
responsible for head curve instability a flow rates < 50 % Qpegign

— Simulations with Ribs / Flow straightener showed
the successful head curve stabilization when the i
Part-load swirl can be suppressed o il s son i

56.05[m] —
_raw =183.89 [ ft] 0.075

> In the multi-stage arrangement the diffuser blades
will operate as flow straightener for the following
stage

» The ribs in the pump inlet, which are necessary
anyway (for reasons of mechanical stability), can serve
as flow straighteners for the first pump stage

[~ A 0.050 0.100 (m)
H.CFD_raw =62.97 [m] — —
[H_CFD_raw = 206.60 [ ft] 0.075
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Production Design — starting model

OD =190.5mm or 7.5” distance between vane tips — 16.5mm

8 7 & 5 4 3 ? 1
REVEIONS
L IoHE [ rev | DESCRIETION | DATE [ aprrovED
[ | | ROTOT | v
F F

A
!-4—

E E
D D
|
ot
C A SECTION A-A &
SCALET:2
B B
mosct
1o AVIIDYNAMILS
750 series pump _E_____ :_;);'_ 6
S| Innouative Artificial Lift Solutions
wane | pocumsn ot DOMOTSCAE OtAWG me ) i
i | e miaeil | UNIESS CTHERWISE SPECIFED: _Impellel’ - Diffuser fit
om| a | mew | mmen | HESTRSRESER Original design from Graz
o] 1 | s BN Ty pur y0ase o 50 arie 750 series pump
A - AND - ARTERAL: WG MO E A
i SRR Asseml10 A3
SR e SCALE: 12 | REVISION: A | SHEET 1 of1
8 7 6 5 4 3 2 1
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Production Design — step #1

OD =200mm or 7.87” distance between vane tips — 56mm

8 7 & 5 4 3 2 1
REVISIONS
impeller vanes onE| eev. | DESCRIPTION | DATE [ apPROVED
migth not be perfectty A PRODUCTICN RELEASE | zoecnem | WL
aligned due to multi-stags
F ump assembly as well as F
due to different thermal grow £
of shaft and diffusers. Sistance bet impelier

giffuser vane tips

E E
200
D D
C 52 C
miRimMUm space requirements
for bolts installation
gop wehween impeller
and diffuser vanes:
SECTION A-A
SCALE:2
B
Tem PART NUMBER DESCRIPTION arv. | :
1 |790-55000 Diffuser Diffuser 790-55000 2 750 series purm - 7 Eﬁ}_ 6,’ ‘ DYNAMILS
2 |790-55000 Impelier Impell=r 790-55000 1 pume = . . .
- bl e | Innovative Artificiel Lift Solutions

3 [MISC034 SHCS 7/18-14 UNC x 1.75 x 1.5, Monel K500, Hex Head 2 T RRrTY T — T, - - i

4 [$0DPUM-106 Keyless Taper Bushing, 1-1/2" shaft 1 [ el | UNLESS OTHERWISE STECIRED: | ImSe\ler - lefuser fit

5 |MsCo0 SHCS 1/4"UNC x 1" % 1", 55, Round Head 3 (wm[w | e [awen | “EVCS OD bolt on design,

B B AT W el foar ol

A & [90DPUM-132 Bushing WC 3 x spiral droove 1 o A4 ncrie ot 130 27681 750 series pump A

7 _|FO0PUM-T31 WC sleeve [ [ A WG S

8 [700PUM-05 Shaft #3, SGL 23T 1.5inch spline, Monel: collets [ e Assem12 A3

@ |7-16 hex torque wrench 716 torque wrench head 1 S YOS 5m9sa.11 [g] SCALE 12 REVISION: A SHEET 1 of 1

8 7 & 5 4 3 2 1
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Production Design — step #2

OD =200mm or 7.87” distance between vane tips — 37mm

a 7 b 5 4 3 2 1

| REVISICHS
impeller vanes 1oME] REV. | DESCRIFTION | DATE [ apemoveD
migth not perfectly A PRODUCTION RELEASE | zoecnem | WL
aligned due to mulfi-siage
F pump assembly az well oz =
due to different thermal grow a7
of shaft and diffusers. distance bet impaller
dliffuser vane tips

E E
H200
D D
C 52 C
rminimum spaice requirements
for bolis installation
gop wetween impelle
ond diffuser vane!
SECTION A-A
SCALET:2
B
Tem PART NUMBER DESCRIPTION arr. | :
1 |790-55000-1 Diffuser Diffuser 750-55000 2 | 75050 = = 6," DYNAMIECS
2 [790-55000-1 Impelier Impeller 790-55000 1 sefies pume I
B L et Innosative Artificial Lift Solutions

3 |[MISC034 SHCS 7/18-14 UNC x 1.75' % 1.5, Monel K500, Hex Head 2 o T socumn T o o N A DA e ; i

4 [00PUM-T06 Keyless Taper Bushing, 1-1/2 shaft 1 | 4| eon o UNAESS OTHERW SE SPECInED: Impeller - Diffuser fit

5 |MISC001 SHCS 174" UNC x 1" 1%, 55, Round Head 3 [om[a em [ men | ‘CEETASSEESS OD bolt on design,

ARPYD| WL Bl W11

A8 [00PUM-132 Bushing WC 2 x spiral droove 1 - Aapae 5038 stz 781 750 series pump A

7 [900PUM-131 WC sleeve 1 AR B AL W o e

& [500PUM-05 Shaft #3, SGL, 237 1 5inch spine, Monel; collefs 1 R e Assem13 A3

9 |7-16 hex torque wrench 7116 torgue wrench head 1 -l YO 5463690 [g] SCALE 12 REVISION: A SHEET 1 of 1

8 7 é 5 4 3 2 1
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Production Design — step #3

OD =200mm or 7.8”

distance between vane tips — 40.5mm

8 7 & h 4 3 2 1
| REVIZIONS
impeller vones 'ﬂ'_ﬁ\' | DESCRIPTION | DATE [ arFROVED
migth not be perfecily A PRODUCTION RELEASE | zoecnem | WL
aligned due to mulfi-stage
F pump assembly as well as 405 F
due to different thermal grow - betwean i "
of shaft and diffusers. ‘":;us; mf:"";pa =
E E
D D
C : + =
& UM space requirements
for bolts installation
gop wetween impeller
and diffuser vanes
° SECTIOM A-A
SCALE1:2
B
Tem PART NUMBER DESCRIPTION arr. |
1 |790-55000-2 Diffuser Diffuser 790-55000 2 750 series purmn —E— ] Eﬁ}_ 6,’ ‘ " YNAM’EE
2 [790-55000-1 Impeller Impeller 790-55000 1 pume I , , -
. i - TEerE | Innowative Artificisl Lift Solutions
3 |MISC-035 SHCS 3/8"-24UNF, 1.25"long, 0.75" long thread, Monel K300 2 PP e - P p— — | | Diff it
4 |F00PUM-10é Keyless Taper Bushing, 1-1/2" shaft 1 | A o il | UNLESS OTHERWISE SPECIAIED: mpeller - Dirtuser 1
5 |MISC-001 SHCS 1/4"UNC x 1"x 1%, 55, Round Head 3 [oma ) e EDEN | outances: o OSboH on design,
A6 _[FO0PUMTZZ Bushing WC 3 x spiral droove 1 - MsnEm ez /50 series pump A
7 |?00PUM-131 WC sleeve 1 A SR B AT MG o e
8 |PO00PUM-05 Shaft #3, 5GL 231 | 5inch spline, Monel; collets 1 R s | Asseml4 A3
9  |3-8 hex forgue wrench 3/8 torgue wrench head 1 e 5615579 [g] SCALE 1:2 REVISION: A SHEET 1 of 1
g 7 & 5 4 3 2 1
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Production Design — step #4

OD =200mm or 7.64” distance between vane tips — 40.5mm

8 7 & 5 4 3 2 1
| REVISIONS
impeller vones oME| eev. | DESCRIPTION | DATE [ aremoveD
migth not be perfectly A PRODUCTICH RELEASE | zoecnem | WL
aligned due to mulfi-stage
F pump assembly as well as 05 F
due to different thermal grow distance impelier

of shaft and diffusers.

diffuser vane tips

E E
[7.64]
@194.0
D D
C ’ ) C
& inimum space regquirements
for boits installation
gop wetween impeller
and diffuser vanes:
° SECTION A-A
SCALE1:2
B
Tem PART NUMBER DESCRIPTION ar. |
T
1 |790-55000-3 Diffuser Diffuser 790-55000 2 750 series pump —E— N E:’"‘;\_ 6,’ ‘ " YNAM’EE
2 [FR0-55000-1 Impeller Impeller 790-55000 1 N h " -
“erm Innovative Artificial Lift Solutions

3 |MISC-038 SHCS 3/8-24UNF, 1.25 long, 0.75 long thread, Monel K500 2 T RRrTY T — v e

4 [700PUM-108 Keyless Taper Bushing, 1-1/2" shaft T o 2| e Bl | UNLESS OTNERWISE SPECIHED: | Impeller - Diffuser fit

5 |MISC-001 SHCS 1/4"UNC x 1"x 1%, 55, Round Head 3 [oma ) e EDEN | outances: o OSboH on design,
A6 _[FO0PUMTZZ Bushing WC 3 x spiral droove 1 - MsnEm ez /50 series pump A

7 [F00PUM-T31 WC sleeve 1 - e GG e

8 |PO00PUM-05 Shaft #3, 5GL 231 | 5inch spline, Monel; collets 1 R s | Asseml5 A3

9  |3-8 hex forgue wrench 3/8 torgue wrench head 1 e 5363577 [g] SCALE 1:2 REVISION: A SHEET 1 of 1

8 7 [ 5 4 3 2 1
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Production Design — step #5

OD =200mm or 7.64”

distance between vane tips — 43.5mm

8 7 & 5 4 [ 3 2 1
. REVISICHE
miath néTgS';;r‘;ggﬁ: I0NE] REv. | DESCRFTION I DATE [_aremoviD
aligned due to mulfi-stage s ] PROCUCTION PREASE [ meaeor I L
pump assembly as well as
F due to different thermal grow 435 F
of shaft and diffusers. ! ot ek impelier
diffuser vane fips
E E
[7.64]
$1940
D D
C 40 C
& inimum space regurements
for beits installafion
gap wehveen impeller
and diffuser vanes-
o SECTION A-A e
SCALET:2
S PART NUMBER DESCRIPTION ary.
B 1 |790-55000-3k Diffuser Diffuser 720-55000 2 B
2 [F0-55000-1b Impeller Impeller 7$0-55000 1
3 |MISC-035 SHCS 3/8"-24UNF, 125" long, 075" long thread, Monel K500 2 e corcs oum —E— ;:}\_ 6, ’ [ UYNA M ’85
4 [00PUM-108 Keyless Taper Bushing, 1-1/2" shaft 1 pump 3[%.,/ ‘ - :
5 [misc-001 SHCS 174" UNC x 1'% T, 55, Round Head 3 . L e | Innerestive Artifichl Lift Solations
6 |[FOOPUNM-132 Bushing WC 3  spiral droove ! | o mo3es1) | UNLESS OTHERWISE SPECIFIED: ImSe\ler - D'Iffuser fit
7 _[FO0PUM-I3] WC sleeve 1 omo| m e E T OD bolt on design,
A & [?00PUM-05 Shaft #3, SGL, 237 1.5inch spline, Monel; collets 1 pevn] W e e A4 par 150284 0 150 2481 750 series pump A
¢ [3-8 hex forgue wrench 3/8 forque wrench head 1 - Ano o AL G RO Sk
10 |O-ring 2-257 compressed Oing 2-257 compressed 1 o o B b Assem15b A3
11 |O-ring 2-257 strefched O-ring 2-257 stretched 1 S VEHE 53353 51 [g] SCALE 12 REVISION: A SHEET 1 of 1
8 7 & 5 4 3 2 1
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Production Design — step #6

OD =200mm or 7.64” distance between vane tips — 43.5mm

8 7 & 5 4 3 2 1
. | REVISICHE
. impeller vanes I0NE] REv. | DESCRFTION I DATE [_aremoviD
migth not be perfectly | PROGUCTION RELEASE I [
aligned due to mulfi-stage
pump assembly as well as
F due to different thermal grow 435 F
of shaft and diffusers. ! ot ek impelier

giffuser vane fips

E E
[7.64]
G1940
D D
C 40 C
inimum space requirements
for bolts installation
gap wehveen impeller
and diffuser vanes:
SECTION A-A e
SCALET:2
S PART NUMBER DESCRIPTION ary.

B 1 [790-55000-3c Diffuser Diffuser 720-55000 2 B

2 [F0-55000-1b Impeller Impeller 7$0-55000 1

3 |MISC-035 SHCS 3/8"-24UNF, 125" long, 075" long thread, Monel K500 2 T o= 6, ’ [ ﬂ YNA M ’8 5

4 [00PUM-106 Keyless Taper Bushing, 1-1/2" shaft 1 750 series pump —E—,‘J[%.)F . : -

5 |Misc001 SHCS 1/4 UNC x 1" x 1, 55, Round Head 3 . L e | Innerestive Artifichl Lift Solations

6 [fODPUM-132 Bushing WC 3 x spiral droove 1 | 8 B | UNLESS OTHERWISE STECIRED: | H]S%“e”r - D-lngS_er fit

7 _|00PUM-131 WC sleeve [ om| m e || DNPERSAERNINE olt on design,
A _B_|7O0PUM-0S Shaft £3, 5GL 231 1 5inch spline, Monel; collets T el w | e [ msen | TQERNEE e 750 series pump A

¢ [3-8 hex forgue wrench 3/8 forque wrench head 1 - Ano o AL G RO Sk

10 |O-ring 2-257 compressed Oing 2-257 compressed 1 o o B b Asseml5c A3

11 |O-ring 2-257 strefched O-ring 2-257 stretched 1 S VS 5369373 [g] SCALE 12 REVISION: A SHEET 1 of 2

8 7 & 5 4 3 2 1
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Production Design — Production Release

OD =200mm or 7.64” distance between vane tips — 40.5mm

8 7 & 5 4 3 2 1
impeller vanes | REVISIONS
migth not be perfectly 'ﬂ'_ﬁ\’ I DESCRIPTON T DA [ aremoven
aligned due to mulii-stage A ] PRODUCTION BELEASE [ zeoear | WL

ump assembly as well as 05
F due to different thermal grow dictance beh impelier F
of shaft and diffusers. diffuser vane fips

E E
[7.64]
@1540
D D
- 40
C TP e i bt rimum space requiremants c
for bolis installation
Tem PART NUMBER DESCRIPTION arr.
B| 1 [790-55000-4 diffuser Diffuser for AR bearing (WC) 2 B
2 [F0-55000-1d Impeller Impeller, taper bushing, hydraulically balanced 1
3 |Misco3s SHCS 3/8"24UNF, 125" long, 0.75' long thread, Monel K500 | 2 o 15 6, ’ l DYNAMIE S
4 [00PUM-106 Keyless Taper Bushing, 1-172" shaft i 750 series pump —_}%_{,— . : -
5 [misc-001 SHCS 174" UNC x 1'% T, 55, Round Head 3 . L e | Innerestive Artifichl Lift Solations
6 |?00PUM-132 Bushing WC 3 x spiral droove 1 [ ol st | UNLESS CTHERWISE SPECIRED: ImSe\ler - D'Iffuser fit
7 [soorum-131 WC sleeve 1 amn| £ s m""‘"”uwm e OD bolt on design,
A & [F00PUM-05 Shaft #3, 5GL, 23T 1.5inch spline, Monel; collets 1 pevn] W e st A4 par 150284 0 150 2481 750 series pump A
¢ [3-8 hex forgue wrench 3/8 forque wrench head 1 - Ano o AL G RO Sk
10 |O-ring 2-257 compressed Oing 2-257 compressed 1 o o B b Assem1é A3
11 |O-ring 2-257 strefched O-ring 2-257 stretched 1 S YOS g7711.81 [g] SCALE 12 REVISION: A SHEET 1 of 1
8 7 & 5 4 3 2 1
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OD-GmbH 765-55000 (theoretical)

OD-GmbH 765PUM55000 (theoretical)

Performance curves at 3500rpm
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OD-GmbH pump vs. Competition

7" PUMPS - Premier SW45000 vs. Reda L43000N vs. OD-GmbH 765PUM55000 (theoretical)

Performance curves at 3500rpm

_= z
£ 80 =
=] <
=< \ I
£ o
£3 g
* : &
i
60
20
N W— -
— ‘ 0D 765PUMS5000 BHP Kl PREMIER SW45000BHP |
I
REDA L43000N BHP PREMIER SW45000 EFF
/ 0D 765PUM55000 HEAD
20
REDA L43000N EFF
50000 60000 70000 80000 90000 BPD
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Production Design - FEA

Inner pressure acting on diffuser — 105Bar
Bending moment — 500Nm

Maximum temperature 160°C

Minimum temperature 50°C
Temperature gradient - 110°C

Axial thrust load 120kN

Motor weight below pump — 4T
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Production Design

i

Lo
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