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Introduction EagleBurgmanat a glance

Revenue Leading market position

with experience in sealing technology
for moréhan

Strong backbone
a member of EKK/Freudenberg
since 2004

=l
=
189, 4iion euro 130 ears ”N FREUDENBERG
Balanced product portfolio
Mechanicabeals [ : \.
@ Seal Supplgpystems Specialties o

. Expansiordoints

Production Manpower Worldwide presence
worldwide 60 subsidiaries, 132 service centers
and 162 sales offices
! ‘ ! ° 00 @
ZODYOdUCtiOH sites ln"n"nl 5 , 55@mployees in more tha6 Ocountries
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Introductiord Product range

Mechanical Seals Specialties Expansion Joints

Mechanical seals = Mechanical seals Mechanical seals  Carbon floating Metalexpansiojoints
for pumps for agitators forcompressors (DC ring seals

‘\\‘

ﬁ

Magnetic couplings Seal supply systemd Gaskets & Special products & | Fabric expansion
Stuifing bgackings: couplings joints
TotalSealCare
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Motivation

30 Years ago:

Die hochstbelastete
Gleitringdichtung

der Welt

Non-drive-end
(NDE) seal

A Water A Multiphase

A v,=48mis A v,=3-100 m/s

A o 100 bar A o 10 250 bar (400 bara)

A t.=55C A t.=-20-250°C

A Cost of downtime: ~ 10-000, A Cost of downtime: ~1.500.000,
EagIeBurgmann
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Seal simulation

Leakage

‘fjﬂ!ﬂlgiﬂk_L
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: & 100
Speed 078 o Pressure

Deformation

minimize ta

A 41 8 field parameters
A Different critical location
oo T e A Changing location depending "

Speed ' 1.00 i . Speed . ’ 1_
on application
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Seal simulation

2d coupled fluid-structure solver designed to

AN e calculate mechanical seals.

heat transport eq.

A Typical execution time: Minutes!
A Unlimited parallel execution

Define dependencies and correlations
Geometry tolerances according to drawings
Get information from additional calculations
Extract data from company standards

Fall back to best practice and literature
Document sources and values

50 geometry parameters

8 discrete forces

4 boundary conditions

6 material properties

4 calibration parameters

8 dependent or correlating parameters

A
A
A
A
A
A
A
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TOTAL: 85 Parameters Most time consuming part of the workflow



Scalar based evaluation

Nominal input for field

c PO c_PI c RPML c T1 c Iz
1.00E+05 1.00E+05 0 30 20
3.00E+05 1.00E+05 [v] 30 20
€.00E+05 1.00E+05 a 30 20
1.00E+06 1.00E+05 Q 30 20
2.00E+06 1.00E+05 0 30 20
3.00E+06 1.00E+05 a 30 20
4.00E+06 1.00E+05 a 30 20
5.00E+06 1.00E+05 Q 30 20
€.00E+06 1.00E+05 0 30 20
7.00E+06 1.00E+05 a 30 20
8.00E+06 1.00E+05 Q 30 20
9.00E+06 1.00E+05 Q 30 20
1.00E+07 1.00E+05 0 30 20
1.00E+05 1.00E+05 300 30 20
3.00E+05 1.00E+05 300 30 z0
€.00E+05 1.00E+05 300 30 20
1.00E+06 1.00E+05 300 30 20
2.00E+06 1.00E+05 300 30 20
3.00E+06 1.00E+05 300 30 z0
4.00E+06 1.00E+05 300 30 20
5.00E+06 1.00E+05 300 30 20
€.00E+06 1.00E+05 300 30 20
7.00E+06 1.00E+05 300 30 z0
8.00E+06 1.00E+05 300 30 20
9.00E+06 1.00E+05 300 30 20

Varying input for single OP
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Simulation framework
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Leakage [g/h]

Nominal performance for field

Y
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Pressure Difference [bara]

OptiSlangostprocessing

rot. Speed
RPML [RPH]

Varying performance for single OF

— Fitted PDF - LAMBDA
dillls Histogram

Safety Limit
— Failure Limit

N

POF
0.001 0.002 0.003 0.004

OUTPUT : VDOT_100
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Signal based evaluation

A Limits of current approach: Parameter identification Extrac_:t scalars
A Solution: Signal processitajibratiorDynardeutorial) Custom Integration! ~ and signals
Use one signal for fit Python implementati
Use other signal for validati~?

»

|

g

MOP
Basissystem fiir
Referenzidsung.

Alle Parameter mit realen
u

nd realen
» -
-
itert. ‘/

erwei
Limits plusminus 100% S-MOP
Limit flr WCONT

Text input Batch solvelext outp

Reference sign

ReplaceConstaniParameter:
Very successful! Dynardeustom algorithm

Alternative: Sensitivity
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Signal based evaluation

A APerformance at a

A Identify anomalies and localized effects

VDOTvec_SoS - VDOTvec-SoS_chan_0 - F-CoP (abs.)

sigma[FMOP]
= = = R*sigma[Total]
—*— R*sigma[g_DP2D3]
——— R*sigma[c_PHIINT]
R*sigma[g_DP2D5]
—%— R*sigma[g_2ZP2Z1]

Leackaqe

Pressure [1e7]

VDOTvec_SoS - VDOTvec-SoS_chan_0 - F-CoP (%)

gl

L | —— F-Cop[g_zP221]

F-CoP[Total]
—— F-CoP[g_DP2D3]
~——— F-CoP[c_PHIINT]
F-CoP[g_DP2D5]

Changing importance

Leackage
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Strictly local
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