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WIND ENERGY PRODUCTION

Seals for Wind Mill:
* Base Bearings

* Shaft Bearings
 Blades
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Base Bearing

l TR/3-BT
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Base Bearing

~ TR/5-P-BT ]
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Main Shaft

ﬁr [ E11-BT-PTV
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Main Shaft
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Blade Bearing

l TR/3-VT-HFC-PTV
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Blade Bearing

/

[ T11-VT-HFC-PTV
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Blade Bearing

/{ TFW-FS-TEX-PTV
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BLUE ENERGY PRODUCTION
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Blue Energy

Harnessing the Blue Energy

WaveRoller

A WaveRosSier device is a plate anchored on the sea bottom at its base. The back and forth movement of the tidal surge
moves the plate, fransfeming the kinebic energy created fo a piston pump

AW-Energy has deveioped and patenied the YWaveRoller technology for hamessing the power of the surge phenomenon
The first profotypes were designed and patent applications filed as early as 1299, when Rauno Koivusaan, the original
inventor co-operaded with Forfum Research during the concepiual phase. Since then fhe technology has evolved
followang numerous 1aboratory 12sis as well as manne fests conducted in the European Manine Energy Centre (EMEC)
Scofland and = Peniche, Portugal

A senes of plales can be used to creale an element farm and produce 2 larger power outpul In this kind of element farm
2 senes of piston pumps creafe a great deal of pressure which is fed into a collection system that then dnves hydraulic
molocigenerator comibxnation(s) 1o produce electrcity

An indavdual production-sized plate is designed 1o produce 2 nominal capacity of up to 600 - 300 kW of electncal power
depending on the sile. Since the plant construction is modular and there is no natural upper limi fo the number of plates
that can be used. offering 2 high level of scalability

WaveRolier 3x100 kW protolype
THE WAVEROLLER PRINCIPLE
The phenomenon that WaveRoller utilizes for electricity production is caled surge. It is 2 ubiguitous phenomenon well

documented in theoretical wave Herature

Principle of the oscillsting wave surge converter | D E M
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Blue Energy

TR/5-ML-PTV
~ TRIVO-I-PTV -

SHAFT SEALS

A Mises (N2 (MPa))
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ENGINEERING

Research and Design
Design Analysis and Approval
Quality Control
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Research — Materials Lab

Our in-house lab creates special materials for the wind energy and

marine industries. The lab is equipped to run the following tests:
* Oil compatibility to ASTM standards
* Abrasion resistance
* Compression set
* Rheometric

MATERIAL TEMPERATURE C° SPRING STANDARD MATERIAL
NBR -30° +100° (120°) Carbon Steel
HNBR -40° +150° (175°) Carbon Steel
vMQ -50° +200° (250°) Carbon Steel
FKM -20° +200° (250°) AlSI 302
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Design Analysis

Assieme | Layout | Schizzo | Valutare | Prodotti Office | Simulation |

vimiRiel 2
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12] Sensori
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& Piano superiore
& Piano destro
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design products that offer greater seal
effectiveness.

Use of FEM can simulate expected
results.
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Design Approval

i = COTTON FABRIC SOUL
Vi S 246 - PURE RUBBER BUMPER
!
] ] ] ] ]
- r : 2 FKM
. !
] GARTER SPRING (SEE SHEET 2/2)
| ' :
L ' | ]
I Preliminary for Customer Approval
Custom projects are approved through A3
detailed drawings, that are then used s
for quality control as an exit inspection. T " s I »
. , R [T D139300000 -

Seals are laser etched with data to T S L
ensure traceability. | (@ DEM
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Quality Control — Seal Testing

Seals are tested and reported on:
* Speed

* Time

* Temperature

* Misalignment

* Torque loss
* Leakage
wd B4
o
6° TEST GUARNIZIONI %
CODICE: TR400021039 (rif.stampo n. 5160)
|MISURE NOMINALI: _ [490x440x22 MISURE RILEVATE
|MATERIALE: gomma = PFK0447 tela= @EST. |490,5
|moLLa: Sviluppo 1396 mm. F 27,8 0 Il
SMUSS0: H 22,15
ECCENTRICITA' RISCONTRATA =0,02mm SPOSTAMENTO ASSIALE RISCONTRATO=0,15mm E & vf- 5 o =
GIRI AL MINUTO (n*/1') 630 VELOCITA' (m/s) 14,51 1 ﬁ —
dati partenza | dopo 5" |dopo 10" |dopo 15" dopo 20" | dopo 30"

TEMPER. SEDE (*C) 62 65 66 68 71 72
TEMPER. ALBERO (*C) 83 85 36 88 90 92
TEMPER. GUARNIZIONE (°C) 75 78 79 80 81 83
FORZA D'ATTRITO CON 70 68 67 66 65 65
PERDIDE D'OLIO (g) 8
NOTE: . Centratura attrezzatura/guarnizione: pos.1 (2,5 mm)

. Inizio trasudazione
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Quality Control — Seal Testing

Our seals are submitted to

rigorous quality checks in

accordance with ISO standards

including:

* SPC (Statistic Process Control)

e Six Sigma methods

* Optionally, we can run controls
according to Failure Modes and
Effect Analysis (FMEA)

s 21010
Tool R&R = =
o 10
Part Number TR500021010 ool Name Gauge
Part Name TR/5/ML-PTVHNBR Number CAlL 01(AB685)
Characterstic Width Tool Type Digital Caliper
Nominal 12,2 # of Ins | #of Tnak # Samples
Total Tolerance 0.4 | 2 | 10
meas operaor 1 operator 2 operator 3
part Tattnal 2nd rial Range Tatria 2na mal ange Tettnal ana rial mInge
1 1214 1214 000 0.00 0.00
1213 FRE 000 0.00 0.00
1213 000 0.00 0.00
3 12.14 000 0.00 0.00
5 12,14 000 0.00 0.00
6 1214 000 0.00 0.00
7 313 000 0.00 0.00
3 2 0.00 0.00
9 0.00 0.00
10 0.00 0.00
urs 0.00 0.00 0.00 000 000 0.00
0.00 1 RE 000 < t RC
0.00 Sum 8 0 000 Sum C o
0,000 * quer B - 0.000 X quer C -
Calculations
Max X_quer Mn X querl . | 4000 |x querdit Rquer= SESBETRE[ g o09
12,138 12,138 F 30
rernert Unit Aralysis %% Tolerarce analysis
Equpment Varistion (E V VRepestability
Raquer | [ 3] 1. [Ev_] [0 ] x —m—m— = 000
[ opoo0 | * [ 336 | |[_opoo | Tole rance
Reproducibility
~ [0
X quer di { 2 1| 100 . B 0 D0
g - | Toterance
Repe stabit v and Reproducibilty [(rRER |
0000 [xr=r
2 2 [0 ] « =——— = |_op0_|
=~ . [&].[r=x] Tolerance
[ooo0 | * [Cowes ] [Capee ]
Recommendations:
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Quality Control — Polaris
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POLITECNICO
DI TORINO

Together with the University of Turin, we have developed a non-touch
technology to prevent seals from being damaged during quality control.
This Polaris machine can check with an accuracy of:

* MPE<0,03 mm + 1,3x10“xD on diameter up to 550 mm

*  MPE < 1x10“xD up to 1500 mm
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THANK YOU

Questions?

Xavier Van den Heuvel — President, OEM International, Inc.
xavier@oeminternational.com

856-768-0723
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