About HAWK Technology LLC

HAWK Technology LLC has been established by:

e B.Sc. Mohamed Al Hameli (Marryville University, St.
Louis, USA

 M.Sc.EE Cinar KURRA (University of Evansville,
Evansville and lllinois Institute of Technology, Chicago,
USA)

at April 2011 in Abu Dhabi, UAE.
WWW. hawktechnologyllc com
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About dB-KES

=
dB-KES Ltd. Co. has been established by:

 M.Sc.ME Ferit BONFIL (Institut National des
Sciences Appliquées, Fransa)

 M.Sc.EE Cinar KURRA (University of
Evansville and lllinois Institute of Technology,
USA)

at September 2000 in Istanbul.

WWW. dbkes com
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About HAWK Technology LLC

Important Remarks...

HAWK Technology LLC, located in Abu Dhabi, U.A.E. is sister
company with dB-KES which is located in Istanbul, Turkey.

Prof. Dr. Selma Kurra is our official consultant in
all our acoustical projects.




—

Our companies focuses on

below fields
Architectural acoustics

Environmental acoustics
Naval acoustics
Mechanical vibration

Measurements of sound, noise and vibrations
(continuous monitoring)

Predictive maintenance projects
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== dB-KES is the exclusive distributor of:

 01dB-Acoem; Sound and Vibration
Measurement Systems

* Polytec GmbH; Vibration Measurement
Systems by Laser

* Datakustik; Noise Mapping and Building
Acoustics Software

 Sonimtech; Mobile devices

* Viewsonic; Mobile devices

 Push to Talk International Co.; PTT Services
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dB-KES is the 3rd Party Solution /
e Service Provider for:

 TURKCELL (EU 3rd Largest GSM Operator)
 KKTCELL (Northern Cyprus Only GSM Operator)
 AVEA (TR 2nd Largest GSM Operator)

 STM for Turkish Naval Forces

* HEAS : Sabiha Gokgen Airport

* TOYOTA
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Sound & Vibration Measurement
e Systems & Equipment
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EQUIPMENT LIST

=  01dB, dB4, 4 Channel data acquistion system (x 1)

:  01dB, NetdB, 12 Channel data acquisition system (x 1)
 01dB, Blue Solo, 1 Channel portable noise level meter (x 5)
 01dB, CAL21 Calibrator for microphone (x 2)
 01dB, CALO1 Calibrator for microphone (x 1)
 GRAS, MCE212 Type 1 microphone (x 5)
 01dB, WEDO0O0O7 Dosimeter (x 1)
 01dB, dBLEXD Dosimeter Analysis SW
e (01dB, dBTRIG Online measurement SW
 01dB, dBTRAIT, Noise Analysis SW
* 01dB, dBFA, Industrial Noise and Vibration Analysis SW
 PCB, IMPACT HAMMER (x 1)
 POLYTEC, PDV100, Laser Vibration Measurement System (x 1)
 01dB, Dodeca, 10 Way Loudspeaker for Building Acoustics (x 1)
 01dB, dBBATI, Building and Hall Acoustics SW
 DATAKUSTIK, CADNA, Noise Mapping SW
 DATAKUSTIK, BASTIAN, Noise Insulation Calculation SW
* F-MULAY, Sound Absorption SW (written by Prof. Dr. S. Kurra)
e ODEON, Acoustical Simulation SW
* Various amplifiers, tripods, preamps, cables (BNc and LEMO)
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Laser Vibration Measurement
Systems
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SOUND AND
VIBRATION
MEASUREMENTS
AND
PROJECTS
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SENFONi VE dBBATI YAZILIMI iLE
SES YALITIMI OLCUMU

Building Acoustics

NI e a S u re m e nts Ses kaynagindan baska, 6zel tabanca veya MLS teknigi de kullanilabilir.
df5Kes
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Environmental No
Measurements




Applications:
* Noise and vibration control projects and consultancy

* Analysis and solutions for industrial noise and
vibration problems in environment and industry

* Noise mapping (Transportation sources and industry)

 Hall and studio acoustics analysis and design and
evaluation of existing halls & modifications

* |Implementation and construction practices based on
the acoustical projects



Noise and Vibration Measurements On The
= Field
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Baku Traffic Noise Measurements H. ALIYEV CULTURAL CENTER




Noise and Vibration Analysis
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BORUSAN PIPE HOT MILL TESTING

WARSHIP TESTING
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Vibration Measurements and Analysis

Vibration Sources: Everything
that moves
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Industrial Vibration Control Projects

* Arcelik Cerkezkoy Electric Motors Production Factory :

Continuous vibration measurements and quality control
systems

Milgem Istanbul Naval Shipyard Project Office: The New
Frigade (98m.) vibration control and monitoring project.

Borusan-Mannessman and Asil Celik Gemlik Factories;
Steel pipe productions length measurements via Polytec
Laser Vibrometer systems. (Hot and Cold Mill applications)
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ARCELIK DRYER MOTORS TESTING | BORUSAN MFCT TESTING
N

UMRAN PIPE MFCT TESTING
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ASIL STEEL CO. HOT MILL BEAM TESTING



Matay Otomotiv; Noise and vibration control for
exhaust systems R&D department.

Toyota Turkiye A.S.; Acoustical quality control
system on the production line for new Verso
and Auris models.

BOSCH; Vibration measurements on the
production line for diesel injectors

Engineering of Defence Technologies (STM) —
Milgem; Special Design for vibration analysis
quality control software
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HALL ACOUSTICS
PROJECTS
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L= Hall Acoustics Projects
e

 Computer simulation for hall and auditorium acoustics

e Evaluations of room acoustics parameters

e Analysis of sound fields (geometrical, acoustical and
audial)

* Conducting acoustical projects (all architectural details)

e Stage design

* Design of electroacoustic systems in halls

* Acoustical design of studios (TV, radio, film etc)

e Active system design for speech privacy in office
buildings

o M WS ) [T Y g
|'1x'-‘:i-'.$r‘-'.‘nl"»l_‘;, =1



= X
o TH |
. i .,
{ NS .
T i ) H o
- 7!?’0 o = = q
S A R s
Backup wall — . Backup wall —

Sound reflecting
and diffusing
surface exposed

—

Backup wall Backup wall ™

‘§/ ée /\ ‘ “, :
o T e =% I . (ANER SNAN° NAER. NER n

/\ —‘i (Ml

g - s 180 00 looo 7oco Mz
POROUS MATERIAL WITH PROTECTIVE PREFORATED FACING

A. poROLS
o]
®
E.‘-L
P
H
<
e
N 2 %o soo oo tfose i

s
B. VIBRATING PANEL

Pig. 10 Tuamples of some “spen archtuciural materiels thet canm be ured as faciags for vesnd.abserbing Irontments n|
. VOLUME RESOWATOR
g 1 By amd e efficiencin o et ehartiny woverie



Harbiye Cultural Center, ISTANBUL, TURKEY

E
DETAY CELIK
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DEASECERTIR. T+, TO, T8, T7, Td, T8 PANOLARIMIM HEOMUMU ZABIT WERILEGEK TR,

TUTULATAK TIR. KESIT



Harbiye
Cultural
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SIMULTANE ODALARINDAN GECEMN PLAN DUZLEMI.

Quick estimated reverberation times (modified)
: : v I T Sabine
v I T Eyring
v I T Arau-Puchades

oon)
%)
=)
c
]
&)
Q
0
N—r
=
o

250 500 1000 2000 4000 8000
Frequency (Hz)




SALON GIRIS!
AKUSTIK TAMPON ALAN
(RwC: 45) (TUM IC YUZEYLERDE SES
YUTUCU YUZEY
KAPLAMALARI
UYGULANACAKTIR.)

SES VALITIMUI
APILAR

SES VALITIMLI
Kap|

(RwC: 45)
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HAREKETLI BOLUCU
PANONUN YERINE KARAR )
VERILECEKTIR
‘SAHNEYE CIKIS MERDIVEN PLATFORM
ICINDE TASARLANACAKTIR.

AKUSTIK TAMPON ALAW
(TUM IC YUZEVLERDE SES
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KAPLAMALARI
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SALON GIRIS!
AKUSTIK TAMPON ALAN
(TUM IC YUZEVLERDE SES
YUTUCU YUZEY.
KAPLAMALARI
UYGULANACAKTIR)

SALON GIRIS!
AKUSTIK TAMPON ALAN
(TUM IC YUZEVLERDE SES
YUTUCU YUZEY.
KAPLAMALAR
UYGULANACAKTIR)

Harbiye Cultural Center

DOS1

NOT: IMF TOPLANTISI DURUMUNDA T1, T2, T3 PANOLARININ KONUMLARI
DEGISECEKTIR(BU PANOLARIN KONUMLARI DAHA SONRA VERILECEKTIR). T4, TS5, T6
PANOLARININ SABIT TUTULMASI ISTENDIGINDE EN IVl KOSULDA DOGAL SES 40m'YE KADAR

SES YALITIMLI DOSEME DETAY|

CELIK KONSTRUKSIYONUI

BELIRLENMESINDEN SONRA

VERILECEKTIR.




Heydar
Aliyev
Cultural
Center
BAKU
AZARBAIJAN =

ARCHITECT :
ZAHA HADID
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Heydar Aliyev Cultural Center

SPL(Lin) 1000 Hz 88.3

87.1
85.8
84.4
83.2
81.8
80.6
79.3
77.9
76.7
75.3
74.1
72.8
71.4
70.2
68.8
67.6
66.3
64.9
63.7
62.4
61.0
59.8
58.5
57.2
55.9
54.5
53.3
52.0

W V[ [/ 777725 27

49.4

0deon©1985-2008 Licensed to: Bahcesehir University, Turkey N

With Loudspeakers On
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Heydar Aliyev Cultural Center

Concave diffusers: the location of these
diffusers need to be determined by the
acoustical consultant

Slots for lighting on the steps. Can these be
the absorvative parts? Please define which
one absorvative is.

SECTIONAL DIAGRAM OF THE CONCAVE DIFFUSERS:
Peeled flat steps become gradually concave surface.

The image shows the concave diffuser surfaces with
lights integrated on the gaps.

peeled wooden panels as diffusers lights integrated in the gaps

ZAHA HADID ARCHITECTS Heidar Aliev Center Auditorium
29.04.08

Diffuser Design at Side Walls



Antalya Airport Indoor

Acoustics Design,
ANTALYA, TURKEY

P o= e I e O Y T T =

Material Properties

Density [kg/m3] 1400

Stiffness
" Youngs Modulus [GPa) 7.8
{+ fc.m [Hz kg/m2] 38472

damping |0.010

?  Help ‘

x Cancel ‘

Panel Size 2.7%4 m

Panel 1 |Panel 2| Wall | Ceiling| Floor | Double Glazing |

Material |Azerheycan tuglasi j ﬂ
Thickness [190 (mm) MNumber of Linings |1 3
Surface Mass 266.0 kg/m2 Critical Freq 144.6 Hz
Profile

* Flat laterial Constants

~ Corrugations
™ Ribs

Outer layer | Inner IayerJ

Sound Reduction Index{dB)

Graph ]Tal:}le l Headerl
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Estimated global reverberation times (Source 1, 19179 rays used)

Estimated roomvolume:77586.99 n? — T3063=2.035

— T30,125-2.00s

\ — T30,250=L.12s

N — T30,500=0.885
\‘\ : — T30,1000-099
\ \\ — T30,2000=1.155
\ : — T304000=0.99 5
N \\\\ — T30 80000595
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4000

—&— Sound Reduction Index(dB)
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Antalya Alrport Indoor Acoustics De5|gn
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B T Eyring
[ T Arau-Puchad

1000 2000 4000 8000
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Quick estimated reverberation times (classic)
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Applications:

 Bodrum Cultural Center, 2000

* |zmit Suleyman Demirel Cultural Center ,1998

* Yesilkoy Mydonose Showland,2001

* Mine Erkaya Music Studio and Improvement Project, 2004

* Besiktas Auditorium of Bahcesehir University, 2004

* Heydar Aliyev Convention Center Acoustical Project, 2009

* Harbiye Kultlir Merkezi Multipurpose Hall,2007

* Gaziantep Sanko College Cultural and Sports Center -
Acoustical project, 2005

* Bay Hotel Conference Hall Acoustic Project, 2006

* Antalya Airport International Terminal Building Acoustical
Project, 2006

* Sishane Metro Station Acoustical Project”, 2007



Bahcesehir University Auditorium Indoor Acoustics

Design
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T30 at 1000 Hz >=1.61

Muhsin Ertugrul Theatre, ISTANBUL

\ i ‘ N
N

TN o
Mi'égi'm

1 N1
.’ '\" Estimated reverberation times

E stimationz b aterial overview Uruzed absorption Eztimate area | Alfa

Frequency 63 125 250 500 1000 2000 4000 8000
T Sahine 095 034 110 113 1.41 136 196 0.5
T Sahine (modified) 096 0332 1.06 1.2 127 124 106 071
T Eyring 083 082 093 108 130 126 1.08 072
T Eyring (rnodified) 084 083 095 1.0 117 114 0393 0E7

T Arau-Puchades 087 086 104 115 142 136 115 075
T Arau-Puchades (modifed) 030 083 1.03 1.28 123 104 070
fha awad ZER O F
Gwick estimsted reverberation times (modified)
0deon©1985-2009 Licensed to: Bahcesehir University, Turkey J B v [ T Sabine
- I+ I T Eyring
[+ Il T Arau-Puchades

T (=econds)

Modified values
E3 125 250 500 1000 2000 4000 2000
Freguency (Hz)

Calculation setttings
Wolume settings

[T User defined volume 1.00f
Source
152 - Point source at: [xp.2) = (5,33, 0,00, -1.37)
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Bay Otel Conference Room Acoustics Project



Gaziantep Sanko Multipurpose Hall, GAZIANTEP, TURKEY

EDTat 1000 Hz >2.10 [}
|
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NOISE MAPPING
PROJECTS
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Noise Mapping Applications:

* Noise Mapping and Barrier Design for Trans-
European Motorways in Istanbul

e Macka Square Noise map

 Barbaros Avenue Yildiz section

 Besiktas Ciragan Street

« E5(01) Highway Sisli section

e 4.levent- TEM Connection road and barrier design
(2003)

* |stanbul Bosphorus Bridges and Highway connections

 Besiktas Square

e Buca Municipality (Izmir)



Noise Mapping

* Preparation of noise maps in accordance with EU
Directive 49/EC for airports, highways, railroads and
industrial buildings by using CADNA-A computer model.

Airport noise map samples (from other sources)

2-0
10,720
20.0..71.0
69.0..70.0
68.0.. 69.0
67.0.. 680
66.0..67.0
65.0.. 660
64.0 . (5.0
630 .. 64.0
62.0..63.0
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Istanbul Sabiha Gokcen Alrport Noise Monltorlng System Set Up by
dBKES - Hawk
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Traffic Noise Maps ~
TEM (Trans European Motorway) ), /&




Various Noise Maps




Industrial Noise Mapping
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Noise Mapping Projects;
Besiktas District - Istanbul
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ts; Buca District - Izmir
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Noise Mapping Pro_je_c_:
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Design of Noise Barriers using CADNA SW parakusrik
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NOISE CONTROL
AND
SOUND
INSULATION
PROJECTS
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Sound Insulation

Continuous
sub-floor under
douible shud
widlls is BAD

Simply cutting
the conmection
can make a big
difference at no
cost at all

Acoustic foam ar other
absorbing material

Transmission bss (dB)

. T
=i || ey
m‘lwwm

Structure-borne vibration
has no where to go




Sound Insulation Design by Bastian SW opamnkustik
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e Noise Control Projects

e Solutions for noise and vibration control according to
ISO standards and the EU Normes.

e Evaluation of environmental noise pollution

* Transportation noise control (i.e. road traffic noise,
aircrafts and airports, railway noise)

* Industrial noise control systems

* Acoustic solutions for office buildings
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—

Noise Control Projects

Speech privacy systems for open plan office spaces

Sound insulation solutions for schools, hospitals,
residential buildings and other noise sensitive spaces

Noise and vibration control for mechanical rooms

Noise control for HVAC, sanitary and electrical systems
in buildings
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Noise Control Projects

Solutions for entertainment noise problems (open air
and indoor spaces)

Design of noise barriers (for highways,etc)

Design of partial or complete enclosures for industrial
noise sources



=2  Projects:

Ll Hotel & Residence Acoustics

(Measurement, evaluation, noise
control, sound insulation)

* Marriot Hotel (Halkali)

* Bay Hotel (Kadikoy)

* Macka Hotel (Nisantasi)

e Hyatt Hotel (Taksim)

e Radisson Blu (Atasehir)

Bomonti Anthill Residences Sound Insulation Project
2008

Metrocity Building (Levent)
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L Some Other Applications

—

* Acoustical project of Digiturk Building, 2004

 TEM noise (4.Levent and TEM connection) barrier
design, 2003

 Akmerkez Bowling Hall Noise and Vibration Control
Project, 2005

* Limonlu Bahce Sound Control Project, 2006

* Acoustics Project for Antalya International Airport,
2006
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OTHER ACTIVITIES
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ppE = Training Activities
e

* Organized by both Bahcesehir Universitesi
Technology Development Center and dBKES Ltd.
The readers : Prof.Dr.Selma Kurra (Bahcesehir
University), Frantz Leguy ve S. Bloquet (01 dB
Metravib), Ferit Bonfil (Polytech). Nov. 17-18 2003

 dB-KES Ltd. applies user training programs (1-3
days) for the 01dB - ACOEM and Polytec products.

* On The Road training activities and workshops,
once a year May — June timeframe, since 2004.
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Ll Universities Who Selected dB-KES
—
’ * Anadolu University
 Ataturk University
* Bahgesehir University
* Bilkent University
* Bosphorus University
* Istanbul Technical University
* Kocaeli University
* Ko¢ University
* Middle East Technical University
* On Dokuz Mayis University
e Sabanci University
* Yildiz University
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Some of the Companies Who Selected
dB-KES

* Alarko * Medikal Galeri

* Arcelik * Roketsan

* Aselsan * SANKO

* Borusan * Schneider Electric

* Bosch * STM

* DIA Holding * TACA Construction

* Erdemir Steel * TCMA

* Ford * Tekno Kauguk

* lzocam Glass * Toyota

* Matay * Turkish Naval Forces

* Mebant * Urban Sys



L THANK YOU

EMNIYET EVLERI AVENUE BUSINESS CENTER
YAMAC SOKAK NO:8/3 BIN SALEM BUILDING, NO114
4: LEVENT MARINA MALL
ISTANBUL, TURKEY ABU DHABI, UAE
www.dbkes.com www.hawktechnologyllc.com
dbkes@dbkes.com info@hawktechnologyllc.com
+90 212 324 3446 +971 505 824 802
+90 533 627 3627
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