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Founded by Ord. Prof. Ata Nutku, the Ship Model Test Laboratory began its construction in 1953, with model experiments 

commencing in 1956. Over the decades, the laboratory has continuously evolved through major infrastructural and 

technological upgrades. The towing tank length was extended from 80 m to 108 m in 1960, and in 1974–1975 the towing 

carriage, open-water propulsion dynamometer, and resistance dynamometer systems were fully renewed, reaching a 

maximum carriage speed of 6 m/s. 

In 1988, the laboratory was relocated to the ITU Ayazağa Campus, where it attained its current dimensions of 160 m × 6 

m × 3.4 m. The adoption of CNC technology in 2009 significantly enhanced model manufacturing precision and 

efficiency, while in 2019 the wave generator system was fully renewed and computerized. From 1956 to 2024, the 

laboratory has continuously expanded its capabilities by integrating advanced experimental techniques and state-of-the-

art measurement systems. 

Today, the laboratory is equipped with single-, three-, and six-component electronic resistance dynamometers; propulsion 

dynamometers for single- and twin-propeller configurations; and a comprehensive stock of propeller models with various 

diameters and pitches. Advanced facilities include a 3D track measuring system for propeller-plane velocity components, 

a wave generator capable of producing regular and irregular sea states based on specified spectra, a circulation channel 

for detailed flow visualization, and specialized dynamometers for rudder force measurements. 

For maneuvering and seakeeping studies, the laboratory operates both Planar Motion Mechanism (PMM) and Vertical 

Planar Motion Mechanism (VPMM) systems, enabling the determination of horizontal and vertical maneuvering 

derivatives. A wide range of sensors—such as ultrasonic position meters, accelerometers, and load cells—supports 

customized experimental setups. Together with CNC-based model manufacturing, these facilities position the laboratory 

as a comprehensive and continuously advancing center for experimental hydrodynamics and ship performance testing.. 



Drawings of facility  
 

 
- Detailed characteristics (carriages, wave/current/wind generators, instrumentations, etc. or for numerical services: 

CFD codes and overall principles (RANS, Potential Flow etc.) and computational resources 

- Resistance dynamometers: Single-, three-, or six-component electronic dynamometers. 

- Propulsion dynamometers and stock propellers: Single- or twin-propeller systems. The laboratory inventory 

includes propeller models of various diameters and pitches, manufactured to represent a wide range of ship types. 

- 3D wake survey device: Automatically measures the nominal velocity components on the propeller plane. 

- Wave generator: Generates regular and irregular waves and can reproduce specified wave spectra. 

- Circulating channel: Used to monitor flow quality around ship models and their appendages. 

- Rudder dynamometer: Measures forces and moments acting on rudders at different deflection angles. 

- Planar Motion Mechanism (PMM) – maneuvering dynamometer: Measures the forces and moments required to 

determine the maneuvering derivatives of ships. 

- Vertical Planar Motion Mechanism (VPMM) – maneuvering dynamometer: Measures the forces and moments 

required to determine the vertical maneuvering derivatives of underwater objects. 

- Measurement of motions, accelerations, and forces: A wide range of devices, including ultrasonic position sensors, 

accelerometers, and load cells, are available to support the design of customized experimental setups. 

- CNC model manufacturing milling machine: Reduces model fabrication time while increasing manufacturing 

precision. 



Applications (Tests performed / numerical services provided) 
The Ata Nutku Ship Model Testing Laboratory provides comprehensive experimental and numerical capabilities for the 

hydrodynamic assessment of marine vehicles. The laboratory integrates advanced model-scale testing with computer-aided flow 

and resistance analyses to support ship performance evaluation and design optimization. All numerical analyses and hull form 
optimization studies are carried out using in-house computational tools developed by the laboratory’s researchers and validated 

through systematic experimental testing. 
1. Resistance and Performance Tests 

- Bare-hull resistance tests in the towing tank 
- Resistance measurements under different trim and displacement conditions 

- Determination of speed–resistance and speed–power characteristics 

- Investigation of frictional, wave, and form resistance components 
- Added resistance tests due to waves, wind, and appendages 

2. Propulsion and Propeller Tests 
- Open-water propeller tests 

- Self-propulsion tests 

- Performance evaluation of single- and twin-propeller propulsion systems 
- Measurement of thrust and torque and analysis of hull–propeller interaction 

- Determination of propeller efficiency and wake characteristics 
3. Maneuvering Tests 

- Determination of maneuvering derivatives using the Planar Motion Mechanism (PMM) 
- Pure sway, pure yaw, and combined motion tests 

- Free-running maneuvering tests (turning circle, zig-zag, and spiral tests) 

- Measurement of rudder forces and moments 
- Assessment of course-keeping and directional stability 

4. Wave and Seakeeping Tests 
- Regular and irregular wave tests 

- Measurement of ship motions and response amplitude operators (RAOs) 

- Evaluation of heave, pitch, and roll motions 
- Added resistance tests in waves 

- Performance assessment in head, following, and beam seas 
5. Flow and Hydrodynamic Investigation Tests 

- Flow quality and flow structure investigations in the open circulating channel 

- Measurement of velocity fields at the propeller plane 
- Analysis of flow interaction around hulls and appendages 

- Performance evaluation of energy-saving devices (e.g., rudder bulbs, hull vanes) 
6. Computational Hydrodynamics and Hull Form Optimization 

- Computer-aided flow and resistance analyses using numerical hydrodynamics methods 
- Hull form optimization studies aimed at minimizing resistance and/or improving seakeeping performance 

- Parametric and data-driven hull form modification and comparison studies 

- Use of in-house computational tools and analysis codes developed by laboratory researchers 
- Experimental validation of numerical results through towing tank and maneuvering tests 
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