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Executive Summary 

An analysis of the application of solar thermal energy was undertaken for the Cape Elizabeth 
High School Pool/Spa and associated electrical energy needs.  These related documents 
describe the rationale, data, references/resources, and conclusions regarding the concurrent 
use of solar thermal and photovoltaic installations for this specific energy intensive segment of 
our study.  The parametric data used in these documents are taken from the actual POOL and 
SPA known values.  Other losses, financial, and unknown parameters are best estimates.   

The initial data shown in the attached calculations show results which favor the adoption 
of solar thermal panels and associated water pumping but discourage the application of 
solar energy, at this time, to the SPA and compressors.  The cost of the thermal panels and 
associated balance and engineering is approximately $ 27,000, with debt arbitrarily set at 50%.  
The cost of the associated pumping photovoltaic electrical power is approximately $80,000 
($2.35/installed watt).  The proposed location of the panels is the rooftop of the pool area. 

Due to the near lack of financial incentives in Maine, financing calculations are less than 
adequate and should be revisited when adoption of the thermal section is nearer to reality.  
Perhaps the renewable energy attitudes and funding in Maine will become a reality once again.  
The data calculations/simulations should be run again as more financial information is made 
available. 

 

 

Notes.  
The solar water heating models calculate the thermal output of the system, assuming that it 
displaces electricity that would normally heat water in a conventional electric water heating 
system. 

 NREL System Advisor's detailed photovoltaic, PV Watts, solar water heating, and functional  
models can perform sub-hourly simulations for advanced analyses, but require sub-
hourly weather data to do so. 

The solar water heating model calculates the value of electricity saved by the system, assuming 
that heat from the system displaces heat that would be generated by a conventional electric 
water heater without the solar system. 



References, Models, and Databases 

This topic lists all of the performance models and describes the component-level models and databases 
used. 

System Performance Models 

The system models represent a complete renewable energy system and were developed by NREL using 
algorithms from partners listed below and the team. 

Model Name NREL Partner (if any) 

Detailed 
Photovoltaic 

Component models from Sandia National Laboratories and the University of 
Wisconsin 

  

PVWatts   

  

Solar Water Heating  Modifications of Sunport Master Spreadsheet 

Solar Water Heating University of Wisconsin 

Component Performance Models 

The detailed photovoltaic and wind power models include options for choosing a component 
performance model to represent part of the system. 

Model Name Component Developer 

Simple Efficiency Module Model Photovoltaic 
module 

NREL 

CEC Performance Model with Module Data base Photovoltaic 
module 

University of Wisconsin  

CEC Performance Model with User Entered 
Specifications 

Photovoltaic 
module 

Adapted by NREL 

Sandia PV Array Performance Model with Module 
Database 

Photovoltaic 
module 

Sandia National 
Laboratories 

Single Point Efficiency Inverter Inverter NREL 

Sandia Performance Model for Grid Connected PV 
Inverters 

Inverter Sandia National 
Laboratories 

 
 
 
 
 



Component Parameter Databases 

Some of the component models use a library of input parameters to represent the performance 
characteristics of the component. The libraries listed below are owned by organizations other than NREL. 

Library Name Component Owner 

CEC Modules PV module California Energy Commission 

Sandia Inverters Inverter Sandia National Laboratories 

Sandia Modules PV module Sandia National Laboratories 

Online Financial Model Data 

System Advisor can automatically download data from the following online databases to populate values 
on its financial model input pages. 

Database Name Type of Data Database Manager 

OpenEI U.S. Utility Rate 
Database 

Retail electricity prices and rate 
structures 

NREL and Illinois State 
University 

Online Renewable Resource and Weather Data Sources 

System Advisor can automatically download renewable energy resource and weather data from the 
following online databases. 

Database Name Type of Resource Data Database Manager 

National Solar Radiation Database Solar and Meteorological NREL  

Solar Resource Files 

NREL System Advisor comes with a database of weather files for the solar performance models. 

The solar resource files are in the CSV format and contain data from: 

•National Solar Resource Database (NSRDB): TMY3 (1991-2005) and TMY2 (1961-1990) 

•Solar and Wind Energy Resource Assessment Programme (SWERA) 

•The ASHRAE International Weather for Energy Calculations Version 1.1 (IWEC) 

•Canadian Weather for Energy Calculations (CWEC) 

 

 

http://en.openei.org/wiki/Utility_Rate_Database
http://en.openei.org/wiki/Utility_Rate_Database
https://nsrdb.nrel.gov/
http://rredc.nrel.gov/solar/old_data/nsrdb/
http://maps.nrel.gov/SWERA
https://www.ashrae.org/resources--publications/bookstore/climate-data-center
http://climate.weather.gc.ca/prods_servs/engineering_e.html


 



 



 

 



 

 



 



 

 



 

 

 

 

 

 

 



CE PV COST FOR POOL/SPA NEEDS ($80,000 NECESSARY FOR POOL PUMPING) 

 

 


