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Executive Summary 
 
Objectives  
The purpose of this document is to describe the functionality and technical implementation of 
the water quality model and the heat balance model.  
This water quality model is one of the main components in the AQUAEXCEL2020 virtual 
laboratory, which will be developed in WP5: "Virtual laboratories and modelling tools for 
designing experiments in aquaculture research facilities". 
 
The main components of the Virtual Laboratory are: 

 Task 5.1; Growth, nutrition and waste production models for different fish species 

 Task 5.2; Water quality and water treatment modelling 

 Task 5.3; Modelling of hydrodynamic flow fields in tanks and cages 
 
The objective of this sub-model is to develop a generic tool that enables a user of a research 
facility to predict the water quality in an existing research infrastructure (RI) prior to the start of 
an experiment and to (re-)design a system which results in the desired water quality for the 
experiment envisioned. The tools will enable teaching of TNA users, RI technicians and others 
involved in the principles of water quality control in fish culture units. The model uses input on 
waste production from task 5.1 as a starting point. The separate, thermal model will enable a 
user of an RI to predict requirements for heating/cooling and manage water temperature.  
 

 
Figure 1: Format of the design of the water quality model 

Rationale 
One of the main research activities in AQUAEXCEL2020 is to develop a virtual laboratory system 
that enables virtual experiments in aquaculture research facilities. This system will feature a 
framework that allows the integration of mathematical models of different subsystems in 
common simulations, replicating the system operation of research laboratories. 
 
Main Results 
The water quality model has been developed, and it is shown that this model component can 
be integrated with the other main components, coming from task 5.1. The model describes 
flow schemes and experimental set-ups, and covers relevant conditions such as fish load/feed 
load, system type, and temperature. The model requires input from an experimental plan, 
waste production by the fish and system characteristics (Figure 5.1), and has as output the 
water quality in the fish tank, in the form of O2, CO2, ammonia, solids and nitrate. 



AQUAEXCEL2020 Deliverable D5.7 

 

Page 3 of 25 

 

The thermal model predicts requirements for heating/cooling to manage the water temperature 
in the fish tank. It requires input for the local external environment (warmest and coldest day), 
housing characteristics, and the fish culture system. The main output is the heating that is 
required for the water and air. The model describes the energy balance the warmest and 
coldest day of the year. All intermediate weather conditions are then assumed to be covered 
by the model. 
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