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Domestic rainwater harvesting system 

The domestic rainwater harvesting system of interest (see Figure 1) consists of a large tank with 

three intakes: rainwater collected from roof area (RW); municipal water addition (MW); and 

borehole water addition (BW). Rainwater collection depends on rainfall, while municipal or borehole 

water addition can be manipulated, subject to time-dependent availability (AMW: availability of 

municipal water; ABW: availability of borehole water) and maximum flow rates (MWmax and BWmax). 

Water from the tank is used for household (HU) and garden (GU) purposes. The rates of use cannot 

be manipulated, i.e. the tank level should be maintained in order to meet the varying demands. If 

water is added to the tank resulting in a level larger than Lmax, excess water is wasted via the 

overflow (OF). 

 

Figure 1: Domestic rainwater harvesting system 

Controller structure 

A controller must be designed with the following structure: 

• Inputs: 

o Current level measurement (Lk) 

o Previous measurements for usage and availability (HUk-1, GUk-1, AMWk-1, ABWk-1) 

• Outputs: 

o Current specification for municipal water addition (MWspec,k) 

o Current specification for borehole water addition (BWspec,k) 

The designed controller function will be inserted in a provided simulation framework. This 

framework is written in MATLAB, but the simple input/output structure of the controller and 

simulation framework should allow Python and C code to be used for coding the controller function 

as well.  



Objective function 

The objective of the controller is to minimize the use of municipal and borehole water, as well as to 

ensure that the demand for household and garden use can be met over the period of one year, with 

sample time (for measurement and actuation) of one hour. 

Available data 

RW, HU, GU, AMW and ABW are stochastic (and realistic) disturbances to the system, some 

unmeasured, some with measurements of the previous time step available. Training data will be 

made available on the day of the hackathon that represents three different manifestations of a year 

period, e.g. disturbance set 1 with RW, HU, GU, AMW and ABW signals for one year (sample time of 

1 hour); disturbance set 2 with a different manifestation of these signals; and disturbance set 3 with 

yet another manifestation of these signals. The designed controller will be tested on new (unseen) 

disturbance data. 

 


