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Chapter 3. Is Solar Right for You?  

While the cost of energy produced by PV systems continues to drop, PV energy still usually 
costs more on a kilowatt-hour per kilowatt-hour basis than energy from local utilities. However, 
many of the available state and federal incentives are designed to make power from PV sys-
tems cost-competitive with fossil-fuel generated electricity. Nonetheless, many reasons beyond 
cost exist for considering a PV system. Whether it is a commitment to more sustainable living, a 
hedge against rising electricity costs, or a way to offset peak demand, PV is an excellent choice 
for a growing number of building owners. Additionally, many consumers consider the following 
advantages of PV systems.   
 

 
 
Furthermore, homeowners and businesses should consider solar if: 
 The proposed building is already as energy-efficient as it can be 
 The roof is new or in good condition (if considering a rooftop system)  
 Or the proposed space (roof or land) gets sufficient sunlight during the sunny hours of the 

day (an average of six hours is recommended)  
 
Decisions made during the design of a PV system affect the construction costs and return on 
investment. If a system is designed based on unrealistic requirements, the initial cost will be 
unnecessarily high. If less durable parts are specified, maintenance and replacement costs will 
increase over time. As a result, system life-cycle costs can easily double if inappropriate choices 
are made during system design.  System designers should be experienced and knowledgeable 

Modularity A PV system can be designed for easy expansion. If power demand is like-
ly to increase in future years, the ease and cost of increasing PV power 
supply should be considered. 

Fuel Supply Transmitting conventional electricity to the site and distributing it can be 
as or more expensive than the fuel itself. Solar energy runs on sunlight 
and, as a distributed generation technology, is delivered free of charge. 

Environment PV systems create virtually no pollution and generate no waste products 
when operating. 

Peak Generation Solar PV often offsets the need for electricity during expensive peak de-
mand hours. 

Maintenance Any energy system requires maintenance, but experience shows that PV 
systems require less maintenance than most other alternatives. 

Durability Most of today’s PV modules are based on a proven technology that has 
historically experienced little degradation over 15 years of operation. 

Cost For many applications, the advantages of PV systems offset their relatively 
high initial investment costs. 
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of proper design techniques, code requirements, maintenance and implementation, and associ-
ated cost impacts. Chapter 6 of this guide discusses factors to consider when choosing a PV sys-
tem installer 
 

In addition, before installing a solar system, customers should discuss the following design, in-
stallation, and financing options with their prospective installers.   

 

3.1 Efficiency First 

Before considering a solar photovoltaic system for a building, energy-efficient measures should 
be incorporated first. Energy-efficiency is not only a cost-effective means of reducing carbon 
emissions but also reduces the optimal PV system size and installation cost. Weatherization and 
conservation represent “low hanging fruit” that enable customers to achieve both energy and 
dollar savings. Ultimately, implementing energy efficient measures are much more cost effec-
tive and less capital intensive than installing a solar PV system, and therefore should be done 
first or in concert with solar PV system installations. 
 

The City of Boston’s Renew Boston initiative assists local residents and businesses improve the 
energy efficiency of their buildings. Additionally, both NSTAR, the local electric utility, and Na-
tional Grid, the local gas distribution company, offer residents and businesses comprehensive 
efficiency services. Frequently, these services include free energy audits and substantial grants 
and rebates for energy efficiency upgrades. For additional information regarding efficiency op-
portunities in Boston, contact Renew Boston (www.renewboston.org) or MassSAVE 
(www.masssave.org) to learn more.   

 

3.2 Direct System Ownership or Power Purchase Agreements 

While many PV system owners choose to directly purchase the solar installations on their prop-
erties, a number of innovative financing mechanisms have been developed to minimize the up-
front costs of solar installations. Many Massachusetts project developers offer solar power pur-
chase agreements (PPAs), through which developers own, finance, and install a solar array on a 
building owner’s roof. Property owners agree to enter into a solar power energy contract with 
the developer, paying a monthly fee for the solar energy used by the household or business. 
Under this ownership structure, the PPA provider or project developer can monetize the federal 
and state tax credits and also receives other state incentives. Building owners can benefit from 
PPAs by signing long-term power supply contracts for on-site renewable energy. These con-
tracts can serve to diversify the building’s energy use portfolio and to hedge against future 
power price increases.  
 

3.3 Solar PV System Site Considerations 

Successful solar PV installations require good access to sunlight, minimal shading, and proper 
tilt and orientation. This requires suitable rooftop space and proper installation and mounting. 
The following discusses several key aspects that influence the suitability of solar sites. 

http://www.renewboston.org
http://www.masssave.org


Solar Boston Permitting Guide   

12 

Sunlight Intensity (Irradiance) 

The output of a PV system is proportional to the intensity of the sunlight falling on the system. 
Greater amounts and duration of sunlight increase system performance, though solar systems 
can generate electricity even on cloudy days. Sunlight intensity is called irradiance, which is 
measured in watts per square meter (W/m2

). In summer, when the sun is nearly directly over 
head, solar irradiance at the Earth’s surface is approximately 1,000 W/m2. This irradiance is de-
fined as ”full” or “peak” sun,  and it is the standard irradiance for testing and rating PV modules. 
At peak sun conditions, roughly 70% of the sun that enters at the top of the atmosphere pene-
trates to the surface of the Earth.  
 

Over a one year period, PV modules in Boston will receive the most direct sunlight when the PV 
array is facing due south and is tilted at an angle that is approximately the latitude of the region 
(for Boston a 42 degree tilt provides the highest yearly energy production). However, tilting the 
PV array at the angle of latitude is not always the best solution for a project.  
 

 Some rooftops may not be able to structurally withstand the additional forces imposed 
(wind, snow, etc.) as the tilt angle of a PV array increases. 

 PV arrays tilted at lower angles will not need to be spaced as far apart to avoid shading from 
adjacent rows, therefore a greater quantity of modules can be installed. This may be desira-
ble if a property has limited space.  
 

While these considerations may require a PV system to be installed at a non-optimal tilt, sys-
tems with less-than-ideal tilt angles can still produce significant, economical electricity. Typical 
residential solar PV systems are flush mounted to south-facing roof areas. These systems are 
pitched at the same slope as the building’s roof. This type of installation frequently provides 
adequate production to make the systems economically viable while also improving the aes-
thetics of the installation. 
 
Shading 

Shading portions of a PV array will have adverse effect on the sys-
tem’s performance. It is important to determine during a site assess-
ment if a potential location for the PV array will be shaded, especially 
between the hours of 9 a.m. and 3 p.m. This is important, as the out-
put of PV modules may be significantly impaired by even a small 
amount of array shading. A careful assessment using an hourly com-
puter simulation program is necessary to determine the benefits of 
orientations. A minimum of six hours of unshaded operation is im-
portant for best system performance. 

 

Shading calculations can be performed by hand by taking accurate 
measurements, noting surrounding objects and their position relative 
to a potential area, and using a sun path chart for the appropriate 
latitude. Several tools are also available to assist installers with easily 

Fig. 3.1. Solmetric Sun Eye 
Device. Source: Solmetric 
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identifying areas that will be shaded during crucial times of the day and throughout the year. 
The most commonly used tools include the Solmetric Sun Eye (Figure 3.1), the Solar Pathfinder 

(Figure 3.2) and the Acme Solar Site Evaluation Tool 
(Wiley Electronics). 
 
Orientation 

System orientation is another critical factor in PV system 
design and siting. Facing the PV array due south is ideal; 
however, slight deviations will not considerably reduce 
power production. For example, an unshaded PV array 
with a tilt of 35 degrees and facing +/- 45 degrees away 
from due south (SE or SW) will still receive 92% of the an-
nual solar radiation in comparison to a PV array facing due 
south. Fully understanding what the orientation will be at 
construction must be understood very early in the project. 
Many roof orientations are not ideal for solar PV so the 
impact of less-than-optimal orientation must be under-

stood prior to finalizing system design. 
 

Capacity of Existing Electric Service 

Photovoltaic systems deliver electricity to a building via a breaker in the existing electrical ser-
vice panel. If the breaker size, as determined by the maximum current output from the PV in-
verter, is limited based on the rating of the panel, electrical system upgrades may be necessary 
to accommodate a new PV system. This potential added cost should be considered when 
evaluating price proposals from solar installers.  

 

Roof Structure and Age 

For rooftop applications, installers must determine if the roof is able to accommodate the addi-
tional weight of the PV array and how the system should be attached to the existing structure. 
Building permitting authorities and inspectors review codes and guidelines with installers to en-
sure that roofs can support the load of a PV system. 
 

Because PV systems are designed to last more than twenty years, it is recommended that build-
ings with older roofs have their roofs replaced before installing solar. Roof membrane failures 
that occur after a PV system is installed may require building owners to remove and then re-
install the PV system in order to fix the leaking roof. Most PV installers will work with profes-
sional roofers to ensure that systems are installed in a way that does not void existing roof war-
ranties and modern PV racking system have an excellent track record of maintaining roof mem-
brane integrity.  
 
 
 

 

Fig. 3.2 Solar Pathfinder On-Site Close-
Up – objects shading the site are 
reflected in dome of device)  
Source: Celentano Energy Services 
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3.4 Additional Reading Material and Resources 

A Consumer’s Guide Get Your Power from the Sun , U.S. Department of Energy, December 
2003  DOE/GO-102003-1844 
 
City of Boston (2010) Renew Boston website. Last accessed: www.RenewBoston.org 
 
MassSAVE (2010) MassSAVE website. Last accessed: www.MassSAVE.org 
 
Solar Site Evaluation Tools & Techniques to Quantify & Optimize Production, M. Galli, 
P. Hoberg, SOLARPRO Optimal Design, Installation & Performance, December/January 2009 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.renewboston.org/
http://www.masssave.org/

