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1- Introduction

The Centre for Renewable Energy at the BUE was established in October 2011. As a result of the
WESET project, the BUE reorgam=nized the centre by creating three subdivisions, solar energy,
wind energy and biomass division. The wind division was equipped with infrastructures that are
funded by WESET project. Erasmus+ Project WESET project started initially in October 2017 and
to address the needs of capacity building in the Wind Energy in Egypt and Tunisia. Tone of the
project’s objectives was to transfer knowledge and technology between experts in EU, Egyptian
and Tunisian institutions in the field of Wind Engineering.

The CRE-Wind hosts a laboratory and training facilities for undergraduates, graduates and
professional engineers interested in the Wind Energy field. It is integrated with an already exciting
renewable energy lab located in room building B, Faculty of Engineering , The British University
in Egypt. The supported WESET equipment for CRE-Wind focuses on the mechanical and
aerodynamic part of wind Energy. Equipment related to electrical and control engineering are part
of wind energy centre located in the AASTMT WEC.

2. BUE CRE-Wind Equipment

The equipment acquired by the CRE-Wind through the WESET project fund are:
- Hotwire anemometer for measuring mean and turbulent components of wind velocity
- Differential pressures transducer for measuring differential pressure
- Temperature transducer for measuring air temperature
- Barometric pressure transducer for measuring atmospheric pressure
- Data acquisition system for the above system components
- PM generators

- Torque/rpm transducers for wind turbine model measurements
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- Workstations for wind energy related flow simulations.

Detailed specifications of the above equipment are listed in the following sections.
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2.1 Hotwire anemometer with temperature transducer
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aCTA hotwire bridge

Description Technical data

The acouslic CTA s a full-fladged holwire
bridge to parform  dynamic flow velocily . Ambsent conddions S NOLWIE RIODES
measurements in air. The calibraled velocity Fhad Air, oiner gasesp
range goas up to 50m/s. Higher welocilies are
possible. Dua to the measuramant principla,
the aCTA is particularly suitable for low flow ::::;mm —
valacities.The device can be used for ather .

gases as wall, in which case a spedal - Range

Temperaturs =A0°G . 80°C

calibration is neadad. Viedocity 0 - 20mis 0,1mfs + 0,5%w.M. {typ.)
Velocity 20-50m's 1% {typ.)
Tha aCTA is "plug and play” ready lo use with Fraquency resclution 0 - 20kiHz (Bypass, low pass fier SkHz)
hatwire probas of the type HWP10kx Mo Ei
prasats or adjustmants have o ba made. Power-supply 4 - 18VDC, min. 05 A, 10W
As oulput signal the device provides a vollage Signal +10V (Voliage < -2V: broken sensor)
;!uﬁ?:n-pamo?th ba m mx Hanwers max. TV, max.
can
fiow velocity. An integrated SkHz lowpass fiter rerveT i 00t
prevents alias-aflecls whan using digital data wAmbiani.condiioon
isilions. Al thely them is an unfitered Temperaturs 5%C . a0°C
autput for measuremants up lo 20kHz. vty ncondonsing
- Connectars
Additionally the flow fluctuations can be made Pouer suppy | signal Binger 711712 d-pn
audible through the provided headphones. Signal BRC
This provides an intuitve and easy lo use Hotwre Binder 711 2-pin
mathod to gain information about the quality of Headphaones 35mm phone jack
the flow.  Aerodynamic phenomena  like o
turbulence, flow separalion, shear layers, or aCTA bridge 150 mm x 56 mm x 24 mm
periodic deached flow can be heard. This ouecno oo
o oty o o et a5 o it
The headphones can be pluggad directty into Set aCTA, power suppy, neadphones, 2 notwire probes, case

the 3,5mm phone jack.

The power supply has a wide inpul ranga fram
9 to 18V DC. This makes it easy to use in
automolive applications as wall,

Bargnelkenstr. 7 Tal: +49(0)711 391867-0 Email: info@svm-tec.de
SVMtec GmbH D-70563 Stuttgert  Fax: +40 (0711 301867-2  webk:  www.svm-ec.de

Page5

www.bue.edu.eg
Facebook: @centreforrenewableenergy.wind
Linkdin: centreforrenewableenergy-wind



http://www.bue.edu.eg/

! ! B' ' E Co-funded by the

N Erasmus+ Programme

(| . The Brtsh Universiy In Egypt of the European Union
ran b Ll Laals )

Project: Wind Energy Skills in Egypt and Tunisia (WESET)
Project number: 586039-EPP-1-2017-ES-EPPKA2-CBHE-JP

v o - S e om0 20 1 50 ez e € €

Page6

www.bue.edu.eg
Facebook: @centreforrenewableenergy.wind
Linkdin: centreforrenewableenergy-wind



http://www.bue.edu.eg/

HIBUE

<

The British University In Egypt
s b il Laaly

Co-funded by the

- Erasmus+ Programme
of the European Union
Project: Wind Energy Skills in Egypt and Tunisia (WESET)
Project number: 586039-EPP-1-2017-ES-EPPKA2-CBHE-JP

2.2 Differential pressures transducer for measuring differential pressure

ePressure V2.0 Pressure Sensor

Description

Tha prassure sensars of the aPressure sedes
ara espacially oplimised for dynamic maasura-
ments. Through the small dead volumea insida
the casing, fraquencias up to 1 kHz can ba
rasolved. Dua to the compact design, the
sansors can be mostly altached dosa to tha
measuring point to avold damping caused by
long hosa langths.

The ePressure v20 pressure sensors have a
wide range voltage supply from B to 30 VDC.
High fraquency noise in the power supply must
be avoided.

The pressure transducer work diffarential. Theay
ara available in an uni- or bidirectional dasign.
Pleasa specify the pressure ranga, the type of
workload (uni- or bidiractional) and the cabla
langth during your order. Additional conneclors
ara upan consullation also availabla,

Range

Technical Data

Unidirectional, 0 up o
Bidiractonal, +~

0.25]1,25]25] 50| 7.5] 10 |25 [KPa]
0.25]1,25]25] 50| 7.5] 10 |25 [KPa]

Safe Presswe Rangs 25| 25| 50 75 | 120 | 120 | 200 Pa]
Burst Preasure 50 | S0 | 75]120 | 200 | 200 | 200 KPa)
- Signal

NonLinear & Hysiereas 0,25% maot., typ. 0,05%

Signal Delay 0.5ms

Unidirectional 0,25 . 4 28V

Badirectonal 225 +F2

- =

‘Connector Binder 712 4-pal.

[Pin Allocation / Cable Colowrs  Pind  SignalS upply Gnd gresn
Pin2 Signal wihite
Pin3 Supply 8-30 VDC oo
Pinsl shied

Cable Lengih 1.5 m standard, other lengtie on demand
Pressurs Hose barb d = 2 mm

Enwi nt Conditions

Temperaturs 0°C ... 80°C

Humidity mon condesatng

Order Opti

Bidwectonal

Unidirectional
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2.3 Data acquisition system with Barometric pressure transducer for measuring
atmospheric pressure
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sDAQ Data Acquisition System

Description

The sDAQ data acquisition syslem is a special
dewvica, designed for analysing all necessary
paramelers of asrodynamics and fluid me-
chanics.

The B-channal dala acquisition module with a
1601l resolution from Mational Instrumants is
the central alament of the device. The in- and
outpits of the data acquisition modula ara rea-
dy lo use for instanl connaction with tha follo-
wing sensors:

- 1x PT100 temparalira sansor

- 1x eCTA hotwire bridga

- 2x ePressure differantial prassure sensors

An intemal barometric prassure sensor is addi-
tionally bauill in. Thus all assantial paramatars of
subsonic examinalions can be tracked and
analyzed. Al ramaining analog inpuls are
connacted to BNC sockets.

The PC connection can be established by the
builtin USB interface.

A simple dala acquisiion software is in the
scape of delivery included. The saoftware provi-
des the configuraton of the data acquisition
card, reading the measured values, convarsion
o physical values and the storage of all collec-
tad data.

The supplied software is wrillen with LabWVIEW
2012 and will be dalivarad as stand-alone axe-
cutable including its' source code. Software ad-
aplions according lo the user requiramants can
be easily done based on the supplied softwara.
Therefor the NI LabVIEW 2012 software
package is raquired which is in the scope of
delivary not includad.

Technical data

B Anabog mput 16 bit
+ 10 W, sccuracy & m\V full scale
samplng rate (sum} 50 kS kHz

2x Anabog output 16bit
+ 10 V, accuracy £7 my
Updaierate 5 k85
&x Cigitale In-/Cutputs TTL (-5 W)
1x Counter 32bit/ 5 MHz)
TTL {3-5 V)
Eurti. I
PT 100 ampéfier 0...100°C, defeult settings, configurabls
Baronstne presswns sensor B00.. 1100 hPa
CTA-Manooard Supply e CTA and signal conditioning HD

o ey

ix PT100 ismperature sensor  Female connector Binder senes 712 S-pol.
1 &CTA hotwire bndgs Femals connector Binder senes 712 T-pol.
& ePressure sensor Femae connector Binder sanes 712 4-pol.

3x Analog nput BNC
I Analog output BNC
& In- or cutput digetal D-Sub 8-pa,
1 Couniar Female connector Binder senes 712 4-pol.
Supply Femals connector Binder senes 712 Zpol.
USE femals connecior
- Equip § ltems del i d -Set
1 sDAQ
1x wall plug transformer 12V /1A
1 PT100 ismperature sensor
1 &CTA notwi ra bndgs
i HWIP1 O30 hotwine probe
& ePressure dff: presswrs . range by customer's chce

1% carn@ng case
Diata Acguision Software: sDAGview

Ot

Making audible: Audio output of the hotwire signal + headphones
DM E-Ampefier

2.4 PM generators

WE
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Item#1
Permanent magnet DC electric generator 100 Watt @300 rpm 12 Volt for vertical axis wind

turbine complete with charge controller (Voltage/current control charging-12 VV-10 A)

Item # 2
Permanent magnet DC electric generator 200 Watt @300 rpm 12 Volt for horizontal axis

wind turbine complete with charge controller (Voltage/current control charging-12 VV-20 A)

Item # 3

Permanent magnet DC electric generator 500 Watt @350 rpm 12 Volt for vertical axis wind

turbine complete with charge controller (Voltage/current control charging-12 V-20 A)
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2.5 Torque/rpm transducers for wind turbine model measurements

Device: Contactless Rotary Torque Transducer with speed and angle output (RS425-
Datum).
No off: 1
Maximum speed 15,000rpm.
Capacity 5.0 Newton Meters,
Safe working overload £200%.
Sampling rate 2.5KHz.
Supply voltage 4 - 6VDC via USB, via
connecting USB cable to PC.
Window compatible Data logging
software included
Warranted Performance
Combined error £0.1% Full-scale or better
Non-repeatability £0.02% or better

Supplied with Windows compatible data logging software

TEMPERATURE

Effect on zero - %RO /°C +0.02
Effect on output—%/°C  £0.01
Compensated +5 to +45

Operating range 0 to +60
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- Device: Contactless Rotary Torque Transducer with speed and angle output (RS425-
Datum).
- Nooff: 1
- Specifications:
o Maximum speed 15,000rpm.
. Capacity 10.0 Newton Meters,
o Safe working overload £200%.
o Sampling rate 2.5KHz.
o Supply voltage 4 - 6VDC via USB, via
o connecting USB cable to PC.
o Window compatible Data logging
. software included
o Warranted Performance
J Combined error £0.1% Full-scale or better
o Non-repeatability £0.02% or better
o Supplied with Windows compatible data logging software

TEMPERATURE

Effect on zero — %RO /°C +0.02
Effect on output—%/°C  £0.01
Compensated +5 to +45

Operating range 0 to +60
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RS425 Performance Information
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Torque range 0-100Nm 0-500Nm 0-2,000Nm 0-10,000Nm 0-30,000Nm
Accuracy class 0.1%FSD 0.1%FSD 0.1%FSD 0.1%FSD 0.1%FSD
Mechanical connection Keyway or Spline Shaft
Signal outputs RS485 as standard
Optional outputs with DUI DIGITAL: USB, Ethemet, R5485/232 and USB memory logging.

ANALOGUE: 3 Channels of Torque, Speed and Power as 0-10V/4-20mA.
Transmission Strain gauge signal, digital on-shaft with inductive loop
Standard speed (rpm) 10,000rpm 10,000rmm 6,000rpm 5,000m 2,000rpm
Max speed (rpm) 30,000mm 20,000rpm 16,000rpm 10,000mom 5,000rpm
Output data 1-4000sps

“Please see next page for more details
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2.6 Workstations for wind energy related flow simulations.

Workstation 1

Operating system
Windows 10 Pro for Workstations 64
Processor

Dual Intel Xeon Gold 6144 (16C 3.5GHz-4.2GHz 24MB L3 cache)

Chipset

Intel® C612

Memory

128 GB - Maximum Up to 256 GB DDR4-2400 ECC registered SDRAM DDR4-2133 ECC
Registered SDRAM

Internal drive

250GB PCle SSD + 1TB 7200RPM

Storage controller

Integrated SATA 6.0 Gb/s; LSI MegaRAID® 9270-8i SAS 6.0 Gb/s ROC RAID Card
and 1BBU0O9 Battery Backup Unit

Optical drive

Slim SATA DVD-ROM

Peripherals

1 keyboard

1 optical wireless mouse

1 24 in LED display 1920x1080 HDMI and VGA ports
Graphics

NVIDIA® Quadro® P1000 (4 GB)

Expansion features

Ports

Front:

4 USB 3.0

1 microphone

1 headset

audio line in

RN DN D
o
wn
~
N
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1 audio line out

Network interface
LAN Integrated Intel® I218LM PCIe GDbE
Intel® 7260 802.11la/b/g/n PCIe WLAN

Workstation 2

Operating system
Windows 10 Pro for Workstations 64
Processor

Dual Intel Xeon Gold 6144 (16C 3.5GHz-4.2GHz 24MB L3 cache)

Memory

WE

QET

64 GB - Maximum Up to 256 GB DDR4-2400 ECC registered SDRAM DDR4-2133 ECC

Registered SDRAM

Internal drive
500 GB SATA SED (7200 rpm)
Storage controller

Integrated SATA 6.0 Gb/s; LSI MegaRAID® 9270-8i1 SAS 6.0 Gb/s ROC RAID Card

and iBBUO9 Battery Backup Unit

Optical drive
Slim SATA DVD-ROM

Peripherals

1 keyboard

1 optical wireless mouse

1 24 in LED display 1920x1080 HDMI and VGA ports

Graphics
NVIDIA® Quadro® P1000 (4 GB)
Expansion features

Ports

Front:

4 USB 3.0

1 microphone
1 headset

Back:

USB 3.0

USB 2.0

PS/2

RJ-45

audio line in

PPN S
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1 audio line out

Network interface

LAN Integrated Intel® I218LM PCIe GDbE
Intel® 7260 802.1la/b/g/n PCIe WLAN

Workstation 3

Operating system
Windows 10 Pro for Workstations 64
Processor

Dual Intel Xeon Gold 6144 (16C 3.5GHz-4.2GHz 24MB L3 cache)

Chipset
Intel® C612
Memory

WE

KSET

128 GB - Maximum Up to 256 GB DDR4-2400 ECC registered SDRAM DDR4-2133 ECC

Registered SDRAM
Internal drive

250GB PCle SSD + 1TB 7200RPM

Storage controller

Integrated SATA 6.0 Gb/s; LSI MegaRAID® 9270-8i SAS 6.0 Gb/s ROC RAID Card

and 1BBU0O9 Battery Backup Unit
Optical drive
Slim SATA DVD-ROM

Peripherals

1 keyboard

1 optical wireless mouse

1 24 in LED display 1920x1080 HDMI and VGA ports
Graphics

NVIDIA® Quadro® P4000 (8 GB)
Expansion features

Ports

Front:

4 USB 3.0

1 microphone

1 headset

Back:

4 USB 3.0

2 USB 2.0

2 PS/2

1 RJ-45
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1 audio line in

1 audio line out

Network interface
LAN Integrated Intel® I218LM PCIe GDbE
Intel® 7260 802.l1la/b/g/n PCIe WLAN

/
WE

‘\SET

Page17

www.bue.edu.eg
Facebook: @centreforrenewableenergy.wind
Linkdin: centreforrenewableenergy-wind



http://www.bue.edu.eg/

! ! B E Co-funded by the
T Erasmus+ Programme
The British University In Egypt

0

of the European Union

paa b Lilbyyull Laaly )

Project: Wind Energy Skills in Egypt and Tunisia (WESET)
Project number: 586039-EPP-1-2017-ES-EPPKA2-CBHE-JP

3. Courses at the CRE-Wind

>
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Introduction to Wind Energy

Mechanical systems in wind engineering

Mechatronics in Wind conversion process

Implementation of Wind Energy Systems

Operation, maintenance and troubleshooting in wind turbines
CFD Simulations and modelling

Wind farm modelling

WE
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