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The Rainwater Harvesting Storage Capacity Optimization Tool (GlobalHUB Tool Name: RAINWATERSIM) is an online tool originally developed to size storage tanks for a rainwater harvesting system at Tenwek Hospital in the Bomet district of Kenya. The tool can be applied for any other rainwater harvesting system located in the tropics (between 30 degrees South and 30 degrees North latitudes). It has not been tested for other latitudes. This is a guide on the capabilities and the functionality of the tool.




Generalized Inputs and Outputs
Tool Inputs
· 10 years of monthly rainfall data or mean monthly rainfall data
· Roof properties
· Collection surface area
· Roof type
· Optional demand side approach
· Daily consumption
· Optional supply side approach
· Desired percentage of demand met meaning the fraction of water supplied to the water demanded (in rainwater harvesting terminology this is the percentage of satisfaction).
· Optional tank cost data
· Storage cost information for various storage capacities
Tool Outputs
· Summary screen of outputs
· Pseudo-daily rainfall data - this assigns daily rainfall data based on monthly rainfall data inputs. If mean monthly rainfall data was used, ten years of pseudo-daily data would be created to run through the tank sizing simulation
· Storage capacity versus percentage of demand met (demand side approach inputs needed)
· Output supply versus storage capacity (supply side approach inputs needed)
· Storage cost versus storage capacity (supply side approach and tank cost inputs needed)


How to Input data
1. Mean Monthly Rainfall
a. For Tenwek Hospitcal specific applications, click the box labeled “Load Rainfall Data” and click on “Tenwek Hospital”. For any other applications, keep the “Load Rainfall Data” setting on “Manually Input Data”.
b. Follow the on screen instructions on typing in rainfall data. The easiest method is to type in mean monthly rainfall data. This can easily be obtained from:
i. http://www.weatherbase.com/
c. Make sure that the units are set properly.
2. Roof Properties
a. Measure the overall dimensions of the building that will be harvested off of and calculate the area of the building. Insert this value into the collection surface area box.
b. Make sure that the units are set to the units that the measurements are based off of.
3. Demand Side Approach
a. The demand side approach can be used if you want to determine the tank size required to achieve a particular desired daily consumption. This method DOES NOT optimize storage capacity based on costs. If you want to use this approach, click yes in the first box.
b. Determine how much water is needed on a typical daily basis, and type this value into the daily consumption box.
c. Make sure that the units are set to the units that the measurements are based off of.
d. If you know the maximum tank size you are willing to purchase you can type that value in the “Maximum Simulated Tank Size” box. You can also adjust the simulation resolution if you please. The simulation resolution is the storage capacity increment used to run the simulation. Please note that if the simulation resolution is set too low and the maximum simulated tank size is set to high, the simulation will take a longer time to run.
4. Supply Side Approach
a. The supply side approach can be used if you want to determine how much water you can supply a day based on storage capacity and a desired percentage of demand met. This method can be used to optimize storage capacity based on cost data of storage tanks. If you want to use this approach, click yes in the first box.
b. Type in the desired fraction of demand met. Please note that if you type in 1 meaning 100 percent, a very large tank size would be needed considering just one long period without rain over 10 or more years can be highly likely. The standard fraction of demand met for typical rainwater harvesting systems is 0.67 or 2/3. For high performance systems, it is recommended typing in between 0.85 and 0.95. 
5. Tank Cost Inputs
a. Tank cost inputs will be needed if you are trying to perform a cost optimization for storage capacity based on the supply side approach. Preloaded Kentank costs can be found by clicking on the “Load Tank Cost Data” tab. These Kentank costs were based on a quote offered by Kentainers in Kenya based on 2009 Kenyan Shillings. If you want to use this approach, click yes in the first box.
b. Specify the currency your tank cost data is in. This is only needed to label the y-axis on the “Storage Cost versus Storage Capacity (Supply Side Approach) tab” in the outputs. 
c. Under “Tank Size Data,” type in various tank sizes you have cost data for separated by commas. You will need to input at least 3 data points for the simulation to run since a best fit line is generated from the tank cost inputs.
d. Under “Tank Cost Data,” type in tank costs corresponding to the various tank sizes input in the “Tank Size Data.” Note that you will need to type the cost data in the same order you typed in the tank size data. 
How to Read Output Data
You can specify the output you wish to view by clicking on the “Result:” box. 
1. Rainwater Harvesting Results Summary
a. This screen summarizes your inputs. At the top shows the time the simulation was completed.
b. The collection surface area and runoff coefficient are listed. The runoff coefficient is based on the roof type that was chosen.
c. The number of years that pseudo daily rainfall data that was generated is shown.
d. The daily consumption that was input is shown if the “Demand Side Approach” was simulated.
e. The desired percentage of demand met that was input is shown if the “Supply Side Approach” was simulated
f. The output supply versus tank cost shows the equation for the best fit line and R^2 value corresponding to the best fit line are shown if storage capacity optimization was simulated. Note if the R^2 value is less than 0.7, you may have not input the tank cost data correctly OR there is not a good linear correlation for the tank size versus tank cost. If this is the case, the output “Storage Cost versus Storage Capacity (Supply Side Approach)” should not be used. 
2. Generated Pseudo Daily Data
a. The chart shows the generated pseudo-daily rainfall data that was calculated based on monthly rainfall totals that were input. On the x-axis is the day number so if 10 years were used than 3650 days will be shown. Extra days from leap years were neglected. 
3. Storage Capacity versus Percentage of Demand Met (Demand Side Approach)
a. If you have specified inputs for the demand side approach, a chart will show up. On the x-axis is the storage capacity and on the y-axis is the percentage of demand met or the percentage of the total water supplied to the desired water demanded.
4. Output Supply versus Storage Capacity (Supply Side Approach)
a. If you have specified input for the supply side approach, a chart will show up. On the x-axis is the daily supply and on the y-axis is the Storage Capacity needed to achieve that daily supply at the input desired percentage of demand met. 
5. Storage Cost versus Storage Capacity (Supply Side Approach)
a. If you have specified inputs for both the supply side approach AND tank cost, a chart will show up. On the x-axis is the daily supply and on the y-axis is the storage cost per liters supplied per day. By storage cost per daily liters supplied it is meant the overhead cost needed to supply xx liters of water every day for the lifespan of the system. Say the life span of the system is 30 years; the overhead cost per liter of water supplied at xx percent daily demand can be found by dividing the output ratio, storage cost/daily liters supplied, by number of days in a 30 year period.
b. The most cost optimal point is the minimum on this chart. Note, if the line reaches a minimum at the end of the plot, it has not reached its optimal operating point. You can go back to the inputs screen by clicking on “Inputs” and under the “Supply Side Approach” tab, increase the “Maximum Simulated Demand” under the “Daily Water Supplied (x-axis)” box.



