Online resources for solar & renewable  energy  systems sizing
· To assess local solar resource, use RETscreen :  http://www.retscreen.net/ang/home.php
· download RETscreen 4 software  (or latest version), which is an Excel based tool
· install and run software
· (Might need to enable macros before running RETscreen.)
· At top of page, select relevant “Project type”, technology, and off-grid choices
· At bottom of page, Click on “Select climate data location”  and check the box “Show Data”
· Explore: choice of location and see amount of solar energy average per month on flat surface
· For orientation, tilt, etc.  open the tab “Energy model”, scroll down to electrical production system, and in “resource assessment” fields, enter tilt (from horizontal) and azimuth (= orientation, with 0 = south)
· Example: what’s the average amount of solar energy in kWh/m²  in Portland in July on a solar panel facing south and tilted 25 degrees from the horizontal?

· For  pipe sizing and wire sizing online, use http://www.sunpumps.com/engineering/engineering.php
· Click on the tab you need,
· Fill in data or use down arrows
· For pipe sizing, you need to use English units.
· Useful conversion factors:
· 1 gal = 3.78liter =>  1gpm = 3.78 l/min = 0.063 l/s		
· 1m³ = 1000 l
· 10 m of H2O ~ 1 bar = 14 psi
· 1 psi = 0.07bar
· 1 in =2.54cm  (but a 1” diameter pipe actually has an inside diameter greater than 1 inch)
· 1 ft = 0.304 m
· Friction losses are usually expressed in equivalent length of pipe; 1ft/100ft  = 1m/100m or 1% of the pipe length
	Example 1: what’s the pressure drop in % in a pipe used to carry water with a flow rate of 10gpm, if the pipe is 1” nominal diameter,  made of PVC and can withstand 160 psi of pressure?

Example 2: using the same scenario,  what diameter pipe do we need to use in order not to increase the friction loss by more than 5m over a length of 1km?
	


· 
· Voltage drop in wires can be expressed in % over a given cable length   and for a same current it also correspond to a power loss in % 
· To use this tool, you must first figure out the current going through your wires.  
Remember  P = V * I    therefore I = P/V
	Example 1: what’s the voltage drop in % in a 100W DC system operating at a battery voltage of 12V, if you use 10ft of AWG cables (common size for AC in houses)?
Could you use this cable for a 1kW  12V system ?
	


· 
