Energy Simulation in Building Design 

Homework Assignment 4

                 
     DUE: December 3, 2019
Your task is to design a zero energy house by selecting photovoltaic (PV) and hot water solar panels for you house. You will need to use the residential house for SW roof orientation model from your project 1a, add realistic internal loads, and 

a) Find the optimum angle for your PV solar collectors on SW roof side to get the maximum annual solar radiation on PVs.   
b) Size the PV system to enable that your house became net zero energy house.
Calculate annual electric energy consumption and size the PV system, so that annual production match consumption. (Assume that there is no hot water consumption) 
Using the energy efficiency of PV system (provided by manufacturer), calculate the electric energy production per singe panel per year. Using the yearly electric energy consumption from your energy modeling, size the PV system (number of solar panel) which you need to make you house zero energy house. 

     


Use the following solar collectors: Sharp 250 ND-250QCS



http://www.gogreensolar.com/products/sharp-nd-250qcs-250-watt-solar-panel



http://www.soligent.net/uploads/products/30491_1.pdf
c) Add an electric hot water heater to your model and calculate size of your new PV system size. 
d) Design solar based hot water heater (that include solar collectors and water tank) for your hot water consumption.
You will need to define the size (area) of solar collectors and the size of your hot water heater tank. 



Use the following panels for the hot water collector system:

SunChaser Solar Water Heater Collector 20-Tube
http://www.solar-water-heater-pro.com/sunchaser-solar-water-heater-collector-20-tube.aspx
NOTE: Size the hot water panels to produce enough energy for an average day in May. Also, ignore the hot water production data from the manufacturer. Assume that efficiency is 40%. 

e) Since the system is design for an average day in May, you will need to use an electric backup system during the wither period.  Calculate the number of days when you need to use electric heater and how much energy is consumed by this backup electric heater. 
