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ABSTRACT 

After 13 years conceptualizing important and much needed research in Costa Rica, IMARES (the Coastal, River 

and Estuary Engineering Research Unit at the University of Costa Rica) will start operating in a new facility during the 

2018 year.  

The main areas of the new facility are presented. 
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1 INTRODUCTION 

The new infrastructure and equipment, presented below, will make this research unit, unique in its type within 

Central America, and highly competitive at the international level. 

The main purpose of the new IMARES facility is the study of long-swell characteristics on the Costa Rican Pacific 

Ocean and their effect on the stability of coastal structures, optimization of energy production devise models for the 

region wave climate; working in field measurement, scale lab test and numerical simulation.  

 

2 RESEARCH FACILITIES 

The IMARES facilities, in construction and development during 2017 and 2018, cover over 2000 m
2
, and are 

divided in the following areas: 

2.1  Multidirectional Spectral Wave Tank  

The tank, measures 11,5 m x 23 m x 1,4 m, with a working depth of 0,8 m. The wave maker provided by VTI is 

facilitated by 24 box type sections of 0.48m wide, each one with a resistive gauge for the active abortion system. The 

total displacement is 0,8 m and a 1,2 kW per box. The controlling software is AwaSys from Aalborg University, with 

the ability to reflect waves in the sides of the tank. Both topography and batimetry models are measured with a 

specialized Leica laser multistation. The wave tank is equipped with 16 resistive water level gauges and 40 16-bit 

analogical channel data logger able to measure up 5000 samples per second. 
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Figure 1. Theoretical wave height vs period for the wave tank  

 

  

Figure 2. Aerial view of the wave tank (11,5m x 23m) 
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Figure 3. Wave tank (11,5m x 23m x 1,4m) 

2.2 Wave flume: 

 The wave flume is 2 m deep, 1,22 m wild and 52 m long, with a working water depth of 1,0 m. The flume is 

equipped with two twin wave generators, which can work together (one generates and the other absorbs or absorb an 

specify percentage of the energy) or independently, also powered by VTI. Each generator has a total displacement of 

1,27 m and 4 kW, specially designed to handle 30 s incident waves (extreme long swells measured in the Pacific Costa 

Rican coast) at a 1:15 scale. The wave flume is equipped with 8 resistive water level gauges, and 40 16-bit analogical 

channel data logger able to measure up 5000 samples per second. 

. 

 

Figure 4. Theoretical wave height vs period for the wave flume 
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Figure 5. Wave flume (under construction) 
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Figure 6. Wave flume (under construction) at the left of the wave tank 

 

2.3 Drawing cart:  

A drawing cart is used to work over the wave flume for three main purpose:  

 Calibration of doppler current meters, up to 1,5 m/s 

 Drag small models, up to 1,5 m/s and 80 N 

 Support an automatic laser topography profiler with a precision up to 1 mm in the x, y and z axis to 

control the changes in the models. This can also operate in a semi-submerged manner. 

 

2.4 Constant flow research area:  

 A constant flow area of 12 m x 25 m is established to study scour problems, hydraulic structures or river flow. The 

constant flow recirculating system can handle up to 300 l/s. 

 

Figure 7. Constant flow research area (under construction) 
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Figure 8. Constant flow research area 

2.5 Computer lab:  

 A computer lab was constructed to work with 8 workstations and 4 data servers, next to the research offices area. 

 

2.6 Didactic area:  

 An specialized area for didactic purposes was included for standard fluid mechanics, pump and open channel 

graduate and undergraduate practices.  

 This includes a VTI didactic spectral wave flume of 10 m x 0,3 m x 0.5 m with an active absorption system. 

 

2.7 Classroom:  

 A classroom next to the laboratory was constructed for 30 students. 
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2.8 14 offices for researchers. 

 

Figure 9. Standard research office (under construction) 

 

2.9 2 control rooms, one for the wave flume and another for the wave tank. 

 

2.10 An internal  5-Ton traveling crane. 

 

Figure 10.  Internal 5000kg traveling crane 
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2.11 Field wave measurement equipment:  

 This includes 4 Nortek autonomous AWACs, 4 Nortek autonomous Aquadopps and a Hercules Control real time 

wave measurement buoy. The buoy and one AWAC have been permanently deployed in the Costa Rican Pacific Ocean 

for over 3 years to this point. A second AWAC has been scheduled to be permanently deployed in Cocos Island in 

February 2018. 

 

3 CONCLUSIONS 

 

The new IMARES-UCR facility is presented. 

 

Its main goal is the study of long-swell, multi-peak spectra, characteristics on the Costa Rican Pacific Ocean and 

their effect on the stability of coastal structures, optimization of energy production devise models for the region wave 

climate; working in field measurement, scale lab test and numerical simulation.  

 

 


