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Installation and hydrodynamic characterization of a High Rate Algal

Pond pilot for the aquaculture wastewater treatment in Vietnam

Vietnam and every country where intensive aquaculture is an important source of income
face critical difficulties to treat culture pond wastewater. These waters contain a high
amount of nitrogen and phosphorous compounds that are harmful to the environment.
In addition, the systematic use of groundwater to partially (or totally) fill the aquaculture
ponds is not sustainable for Vietnam. The RENEWABLE project of ARES (Académie
de Recherche et d’Enseignement Supérieur) is a collaboration between the University of
Liege (Belgium) and the Industrial University of Ho Chi Minh City (Vietnam) and aims
at developing a wastewater treatment system using microalgae in a High Rate Algal
Pond (HRAP). This technology has been widely studied during the last few decades and

may be an economical and sustainable solution for developing countries.

The purpose of the present work is first the hydrodynamic study of a HRAP pilot
installed in Vietnam to identify the conditions that offer the best mixing of the microalgae
present in the pond and to develop a model to simulate hydrodynamic and biologic
phenomena occurring in the HRAP. Second, the gas transfer provided by the airlift
aeration system is also evaluated in different conditions. The two parameters that are
changed are the water level (0.25m, 0.4m and 0.6m) in the pond and the airlift air
flowrate (<5Nm?/m?h, 10Nm?/m?h, 16.67Nm?/m?h and 21.67Nm?*/m?h). The final goal
of this work is to use the data to develop an accurate HRAP model to be able to operate

the pond in the optimal conditions.

The work has been realized in two main steps. First, the methodology of the tests has
been developed in Arlon (Belgium) and different tracer and gas transfer tests have been
realized on a small-scale pilot (5m?). Then, the same tests, but at a larger scale (130m?),
are conducted in the Ninh Thuan province (Vietnam) on a HRAP pilot implemented
there as part of the project. Results show that an air flowrate smaller than 5Nm?/m?h is
inadequate to provide a sufficient mixing and aeration in the pond. An air flowrate of
10Nm?/m?h or higher provides sufficient dispersion (dispersion coefficient greater than
0.268m?/s) and oxygen transfer (volumetric transfer coefficient of the pond greater than
1.6 * 1073s71) to the wastewater circulating in the HRAP.
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Illustrations

Figure 2 - High Rate Algal Pond installed in Ninh Thuan (Vietnam)



