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Figure 1: 

The Doppler eff ect. As 

the acoustic pulse propagates 

through the water column, a continuous 

echo comes back to the instrument.  The echo is 

processed for Doppler shift and the current velocity can 

be calculated for multiple levels or depth cells. 

Nortek instruments measure the velocity of 

water by utilizing a physical principle called 

the Doppler Eff ect. The Doppler Eff ect is the 

change in frequency of an acoustic wave 

when a sound source moves with respect 

to an observer.

Nortek instruments use the Doppler eff ect by transmitting 

acoustic pulses that propagate at slanted angles through 

the water column. Along the way, the emitted sound pulse 

is refl ected from small suspended particles. If the scattering 

particle has a velocity in the direction of the acoustic beam,

a Doppler shift will be observed by the instrument as it 

detects the backscattered signal. 

Current profi lers measure Doppler shift in multiple depth 

cells. Each cell represents the average velocity within the 

user-specifi ed cell. The instrument uses speed of sound to 

compute the position of all cells and map them to vertical 

position. Using information from three (or more) beams 

and their geometry, the three dimensional velocities are 

determined, in a coordinate system selected by the user. 

Available options are beam coordinates, XYZ or ENU (East, 

North, Up).

THE DOPPLER PRINCIPLE

The profi ling range and spatial resolution is primarily a 

function of the acoustic frequency. Instruments using a low 

frequency have longer range than instruments using higher 

frequency, while the latter has better spatial resolution. 

Acoustic instruments require free sight into the water 

column since obstructions will reduce the profi ling range 

and may interfere with the measurements to a degree 

that makes the data unusable. Clear water with very little 

suspended material gives little scattering and reduces the 

profi ling range, while areas rich in particles give a stronger 

echo and longer profi ling range. 

Figure 2: Overview of the measurement area from 

an up-looking instrument. 



Measuring velocities close to a boundary is diffi  cult due 

to an interference phenomenon known as the sidelobe 

eff ect. The acoustic beams focus most of the energy in the 

center of the beams, but a small amount leaks out in other 

directions and reaches the boundary before the main pulse 

traverses the water column. 

Because sound refl ects much stronger from the surface-

air boundary than from the water, low energy signals that 

travel straight to the surface can produce suffi  cient echo 

to contaminate the desired signal from the water. This type 

of interference may aff ect 5-10% of the end of the velocity 

profi le depending on the seastate, the seabottom and the 

slant angle (Figure 2).

The Acoustic Surface Tracking (AST) is diff erent from the 

velocity measurements and uses echo-ranging to detect 

the sea surface with a vertical transducer. It can detect wave 

motion from 1Hz and slower. This information can be used 

to derive high quality wave parameters such as signifcant 

wave height, peak wave period, wave direction, etc.

Some instruments, such as the Aquadopp, Aquadopp 

Profi ler, and AWAC, work by sending single, unmodulated 

pings into the water. This is a robust yet fl exible method 

and can therefore be used in a large number of settings. 

Broadband instruments (Signature Series) provide faster 

and more accurate data. Nortek Broadband instruments 

transmit a frequency modulated pulse.

Pulse coherent instruments, such as the HR Aquadopp 

Profi ler, Vector, and Vectrino, utilize a pair of acoustic pulses 

with a known separation to determine a Doppler shift. This 

is a robust yet fl exible method and can, therefore, be used 

in a large number of settings. 





Nortek is an international instrumentation 
company that provide ocean and laboratory 
systems to scientists and engineers in more 
than 80 countries. The core products are based 
on the acoustic Doppler principle and measure 
water movement in its different forms.  Product 
development and production take place just 
outside Oslo, Norway. Eight international 
subsidiaries provide direct contact with our 
worldwide customer base. The company 
is privately held, has about 100 
employees, and annual revenue in 
excess of $25 mill.

Nortek’s roots are in the scientific community that 

pioneered the use of acoustic Doppler technology to 

measure ocean currents in the early 1980s. Nortek was 

formed in 1996, initially under a cooperative agreement 

with Sontek Inc., and in 2001 launched the first hardware 

products developed in-house.  

 

From 2008-2013, the company expanded primarily to 

provide local services and into sectors outside acoustic 

instrumentation. In 2014, Nortek launched the new AD2CP 

hardware platform, allowing engineers unprecedented 

flexibility in new applications and product development. 

ABOUT NORTEK

Nortek runs multiple outreach programs 

to promote ocean science within the 

community. The Nortek Student Equipment 

Grant program is a 10-year old tradition 

allowing graduate students to compete 

for instrumentation loans and travel grant, 

which support their research. 



The engine that drives Nortek is its  

multi-talented, global team, each 

authorities in their field. At the core is 

a world-class design and development 

group with expertise in acoustics, 

electrical and mechanical engineering, 

physics, and oceanography. Through 

their ingenuity and ability to handle 

complex structures, Nortek provides 

a functionality and reliability level 

that is unmatched within the industry.  

Build-to-order manufacturing takes 

place in a single-floor environment 

that is actively using its ISO 

certification to improve processes and 

reliability.  Calibration functions are all 

automated and delivery times are the 

best in the industry. 

 

The Nortek customer experience 

is exceptionally enhanced through 

interaction with a lean production and 

operations team that has direct access 

to the development engineers.

Bringing science to high-speed 

yachting, Nortek collaborated with 

team PUMA in the 2012 edition of the 

Volvo Ocean Race to develop a leeway 

sensor and successfully collected ocean 

currents around the entire world. 



Nortek Brasil 
Contact: Paloma Cortez, Av. Nilo Peçanha  

nº 50, grupo 2910 – Centro - Rio de Janeiro -  

RJ – Cep 20020-906 

BRAZIL

Phone: +55 (21) 4126-5954

INNOVA oceanografía litoral, SL
Contact: Oswaldo López, Ronda Bellesguard,  

8 Local Dcha. E - 08203 - 

Sabadell (Barcelona) 

SPAIN 

Phone: +34 937 205 364

Terra4 GmbH
Contact: Dr. Carsten Wirtz,  

Saarbrueker Str. 19, D-10405 Berlin 

GERMANY

Phone: +49(0)30-28091678

Nortek (Qingdao)
Contact: Quan Wang, Rm 1702, Software 

Building, No. 172 Minjiang

Rd., Qingdao.  

CHINA

Phone: +86-532-85017270

Nortek Singapore
Contact: David Velasco 

SINGAPORE

Phone: +65 3158 7383 

Sales and Support Representative for: Brunei, Cam-

bodia, Indonesia, Laos, Malaysia, Myanmar (Burma), 

Philippines, Singapore, Thailand, and Vietnam.

JFE Advantech Co., Ltd. 
Contact: Mr. Kosuke Mori,  7-2-3 Ibukidai-Hi-

gashi, Nishi-Ku, Kobe 651-22,  

JAPAN

Phone: +81- 78 997 8686

MD System (Marine Development 
System)
Contact: Mr. Lee Sung-Jin 

#1015 DongmoonGoodmorning Tower 2nd, 

1324 Baekseok-dong, 

Ilsandong-gu, Goyang-si, Gyenggi-do,  

KOREA

Phone: +82-31-907-8567

Seatronics do Brasil 
Contact: Mr. Thiago Montanari, Rua Saturno nº 

402, Granja dos Cavaleiros – Macaé – RJ – Cep 

27930-190 

BRAZIL

Phone: +55 (22) 2765-7630

GPS, Geofisica y Posicionamiento  
Satelital, C.A.
Contact: Juan Vicente Font President Calle 

Orinoco, Torre UNO, Piso 5, Las Mercedes, 

Caracas 1060,  

VENEZUELA

Phone: +58 212 9934520, 9930192

IMBROS PTY LTD 

Contact: Martin Hills 1059 Cambridge Road, 

Tasmania 7170 

AUSTRALIA 

Phone: +61 3 6216 1500

Mariscope Companies
Contact: Christian Haag, Ruta 550. Km 4.8. 

Puerto Montt.  

CHILE

Phone: (+56) 65 971 231

Lwandle Technologies (Pty) Ltd
Contact: Craig Matthysen,Postnet Suite # 50, 

Private Bag X3,Plumstead, 7801, Cape Town, 

SOUTH AFRICA

Phone: +27 (0) 21 705-6640

Unique Systems FZE
Contact: Shaijan Baby, P.O.Box 42213, Sharjah, 

UNITED ARAB EMIRATES

Phone: +971 6 5130309

 
Also representative for the following countries:

Kuwait, Bahrain, Qatar, Oman, Saudi Arabia.

Mexico City, Mexico

Cape Town, South Africa

Tasmania, Australia 

Barcelona, Spain

 Southampton, UK

Boston, USA Toulon, France

Rio de Janeiro, Brazil

Kobe, Japan

Taiwan

Caracas, Venezuela

Oslo, Norway

 Badhoevedorp, The Netherlands

Berlin, Germany

Sharjah, United Arab Emirates

Seoul, KoreaQingdao, China

Guangzhou, China

Aberdeen, Scotland

Puerto Montt. Chile

Singapore

NORTEK AROUND THE WORLD

NortekMed S.A.S.

Z.I Toulon Est

67, Avenue Frédéric Joliot-Curie

BP 520, 83078 Toulon Cedex 09

Tel: + 33 (0) 4 94 31 70 30   

Fax: +33 (0) 4 94 31 25 49

info@NortekMed.com

NortekUK

Regus International House,

Southampton International Business Park,

George Curl Way,

Southampton,

SO18 2RZ, UK

Tel: +44 (0) 1428 751953

Fax: +44 (0) 7973389355

inquiry@nortekuk.co.uk

NortekUSA

27 Drydock Avenue, 

Boston, MA 02210-2377

Tel: 617-206-5750

Fax: 617-275-8955

inquiry@nortekusa.com

Nortek China

Rm 1702

Software Building, No. 172

Minjiang Rd

Qingdao.

China

Tel: +86-532-85017270

Fax: +860532-85017570

inquiry@nortek.com.cn

Nortek B.V.

Schipholweg 333a

1171PL Badhoevedorp

Nederland

Tel: +31 20 6543600

Fax: +31 20 6599830

info@nortek-bv.nl

Nortek AS

Vangkroken 2

1351 Rud, Norway

Tel: +47 6717 4500

Fax: +47 6713 6770

inquiry@nortek.no

twitter.com/norteknews facebook.com/Norteknews youtube.com/Nortekinfo




