


Mastering the Design Issues

of

Solar Photovoltaic Installations 

on

An Existing Roof

Karim P. Allana, PE, RRC, RWC

Allana Buick & Bers, Inc.

Copyright 2020 Allana Buick & Bers, Inc.



Copyright 2020 Allana Buick & Bers, Inc.

Copyright Materials

3

This presentation is protected by US and 

International copyright laws. 

Reproduction, distribution, display and use of the 
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Best Practice
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Allana Buick & Bers, Inc. (ABBAE) is a Registered Provider with the 

American Institute of Architects Continuing Education Systems.  

Credit earned on completion of this program will be reported to CES 

Records for AIA members.  Certificates of completion for non-AIA 

members are available on request.

This program is registered with the AIA/CES for continuing 

professional education.  As such, it does not include content that me 

be deemed or construed to be an approval or endorsement by the 

AIA of any material of construction or any method or manner of 

handling, using, distributing, or dealing in any material or product.  

Questions related to specific materials, methods, and services will 

be addressed at the conclusion of this presentation.
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Karim P. Allana, PE, RRC, RWC
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Education: B.S., Civil Engineering, Santa Clara University

Registration: P.E., Civil Engineering, California, Washington,                                                                 

Nevada, and Hawaii

Certification:  Registered Roof Consultant (RRC), Roof Consultants                                                           

Institute, and Registered Waterproofing Consultant (RWC)

Overview: 

ÅCEO and Senior Principal at Allana Buick & Bers.

ÅFormer Turner Construction Employee (Project Engineering and Superintendent)

ÅOver 37 years experience providing superior technical standards in all aspects of building 

technology and energy efficiency. 

ÅPrincipal consultant in forensic investigations of building assemblies, failure analysis, 

evaluation and design of building infrastructure and building envelope evaluation and design.

ÅExpert in all aspects of building envelope technology.

ÅCompleted numerous new construction, addition, rehabilitation, remodel and modernization 

projects for public and private sector clients. 

ÅSpecialization in siding, roofing, cement plaster, wood, water intrusion damage, window 

assemblies, storefronts, below grade waterproofing, energy efficiency, solar engineering and 

complex building envelope and mechanical assemblies.
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ABBAE Firm Overview
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Å Allana Buick & Bers (ABBAE) is an Architectural Engineering firm 

specializing in Building Envelope Systems

Å ABBAE is one of the 5 largest building envelope consultants in 

the country 

Å ABBAE has over 33 years of experience & over 12,500 projects  

Å ABBAE is also a leading Forensic Defect firm with hundreds of 

forensic projects (litigation)

Å Locations ï16 offices across California,                                                      

Nevada, North Carolina, Oklahoma, Oregon,                                              

Texas, Virginia, Washington, Colorado and Hawaii 
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Staff & In -House Expertise
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Å Licensed Professional 

Engineers ïCivil, Structural, and 

Mechanical

Å Registered Architects

Å Building Enclosure 

Commissioning Process 

Providers (BECxPs)

Å Registered Building Envelope 

Consultant (RBEC)

Å Registered Roofing Consultants 

(RRCs)

Å Registered Waterproofing 

Consultants (RWCs)

Å Registered Exterior Wall 

Consultant (REWCs)

Å Registered Roof 
Observers (RROs)

Å Certified Exterior 
Insulation and Finish 
System (EIFS) 
inspectors 

Å Curtain Wall Specialists

Å ICC Certified Building 
Inspectors

Å Quality Assurance 
Monitors 

Å Water Testing Experts

Å Leak Investigation and 
Diagnosis Experts

Å Infrared Imaging and 
Nuclear Moisture 
Scanning Experts
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ABBAE Building Expertise
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Å Building Envelope Systems

Å Roofing Systems

- High-Slope/Low-Slope 

Roofs

- Green/Garden Roofs

- Drainage Systems

- Pedestrian Plazas 

Å Exterior Wall Systems 

- Wall Cladding 

/Siding/GFRC/pre-cast 

- EIFS/cement 

plaster/stucco 

- Sheet Metal Flashings

Å Windows and Glazing Systems

- Punched Windows 

- Curtain Wall/Window Wall 

Systems

- Sliding Glass Doors

- Skylights 

ÅBuilding Envelope Systems (contôd) 

Å Roofing & Waterproofing Systems

- Deck/Balcony/Lanai 
Waterproofing

- Podium Waterproofing

- Pool/Spa Deck Waterproofing

- Above-Grade/Below-Grade 
Waterproofing

- All types of low and steep 
sloped roofing

Å Commissioning BECx 

- OPR/BOD/Commissioning 
Plan 

Å Mechanical/HVAC Systems

ÅHVAC design

ÅPlumbing systems

ÅCommissioning and testing
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Presentation Objectives
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VProvide an overview of Photovoltaic system 

components.

VProvide an overview of Photovoltaic systems on 

the market, including typical system and 

component weight.

VReview the issues that impact the effectiveness 

and longevity of PV installations.

VReview roof design issues.

VReview mounting issues.

VReview and assess actual examples of Solar PV 

on existing roofs.
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DEFINITION AND DESCRIPTION OF 

SOLAR PV SYSTEMS
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Questions for The Roof Consultant
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ÅAre solar resources sufficient to allow 

solar to be installed anywhere in the 

country?

ÅHow does solar PV work?

ÅCan Solar be installed on any existing 

roof?

ÅWhat does a solar PV system consist of 

ïpanels and what else?

ÅWhat are the design issues related to 

roof top solar?
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Solar Resources
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How Solar Photovoltaics Work
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Solar Roof PV Installation Basics
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Solar Roof PV Installation Basics
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Solar Roof PV Installation Basics

16



Copyright 2020 Allana Buick & Bers, Inc.

Solar Roof PV Installation Basics
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Solar Roof PV Installation Basics
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Solar Roof PV Installation Basics

19



Copyright 2020 Allana Buick & Bers, Inc. 20



Copyright 2020 Allana Buick & Bers, Inc.

Additional Solar PV Components

21

Å Inverters

ÅPV modules generate direct current (DC) electricity. 

Å The current is fed through an inverter to produce alternating current 

(AC) that can be used to provide energy to your building.
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Additional Solar PV Components
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Wall Mounted Inverter
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Different Types of Solar Systems

ÅSolar Thermal

ÅResidential, typically low temperature, 

augment domestic and pool hot water

ÅCommercial / Industrial. Hot water 

augment boilers and evaporative chillers

ÅUtility Scale, hot water/steam to power

ÅSolar Photovoltaic (PV)

ÅResidential

ÅCommercial / Industrial

ÅUtility Scale

23
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BRIEF OVERVIEW OF SOLAR 

THERMAL SYSTEMS
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Solar Thermal
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ÅLow Temperature Systems - <100 

Degrees Fahrenheit

ÅMost Common - Pool Solar

ÅSpace Heating / Cooling

ÅProcess Heat
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Solar Thermal
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Medium Temperature Systems - <204 

Degrees Fahrenheit, Commercial or 

Residential Domestic Hot Water - (DHW)
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Solar Thermal
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ÅHigh Temperature Systems - <1500 

Degrees Fahrenheit

ÅCreate Steam to drive turbines or a 

generator

Fresnel Reflectors
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TYPES OF SOLAR PV MATERIALS
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Different Types of Solar PV Materials

ÅThin Film

ÅAmorphic Silicon - (a-Si)

ÅCopper Indium Gallium Selenide - (CIGS)

ÅCadmium Telluride - (CdTe)

ÅCrystalline ïc-Si

ÅMono-crystalline

ÅPoly-crystalline

29
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Thin Film Solar PV
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ÅThin Film System Types
Åa-Si

ÅCdTe

ÅCIGS

ÅThin film is relatively new to the commercial market, but 

it is a developing technology that looks promising. 

ÅThese thin film panels have the potential to produce 

power significantly cheaper than todayôs standard 

silicon technology.  

ÅAn advantage of thin film is its lower weight and ability 

to be more readily integrated or mounted to various 

structural components.

ÅLess efficient than crystalline panels.
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Thin Film - Amorphous Silicon (a -Si)
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Thin Film PV - Amorphous Silicon (a -Si)
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Flat Plate Collector

a-Si Panel
Å Lower performance compared to c-

Si, but more flexible in its 
applications

Å May produce savings as a-Si layers 
can be made thinner than c-Si.

Å Can be deposited at very low 
temperatures (as low as 75 degrees). 
This allows for deposition on not only 
glass, but plastic as well. This makes 
it a candidate for a roll-to-roll 
process.

Å Reduced roof load from panels and 
mounting racks
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Thin Film - Amorphous Silicon (a -Si)
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Flat Plate Collector-Rooftop 
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Thin Film PV - Amorphous Silicon (a -Si)
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Thin Film - (CIGS)
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Copper Indium Gallium 

Selenide (CIGS)
ÅCIGS cells are not as efficient as 

crystalline, but are cheaper due to 
lower material costs and potentially 
lower fabrication cost however new 
economies of scale and manufacturing 
have brought the cost of crystalline 
manufacturing down in price.

Å The US National Renewable Energy 
Research facility achieved an 
efficiency of 19.9% for CIGS but the is 
not very easy to achieve in production 
or to be affordable with current 
manufacturing techniques.

Å Reportedly can take better advantage 
of lighter colors TPO, PVC or EPDM 
roofs

http://dcpower-systems.com/uploads/images/CylindricalModule_460.jpg
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Thin Film - (CIGS)
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New Technology - 360 Deg. light absorption

Dimensions ïPanel Grids are 1.82 m x 1.08 m x 0.05 m
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Thin Film PV (CIGS) - Nanotechnology
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Newer Technology - Printed Thin Film CIGS 
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Thin Film PV - (CdTe)
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Cadmium Telluride Laminate

Cadmium Telluride
ÅCdTe is easier to deposit and more 

suitable for large-scale production.

Å There has been a concern with the 
toxicity of the cadmium.

Å CdTe is the only thin film PV 
technology to surpass crystalline in 
cheapness when used in utility scale 
applications.

Å Efficiencies range from  8 to 15%.

Å As with some other newer 
technologies, panels are reduced in 
weight
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Thin Film PV - (CdTe)
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Cadmium Telluride 

What is 

wrong with 

this picture
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Crystalline Solar PV (c -Si)
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Crystalline Systems 

(c-Si)
Å Two types:

ÅPoly-Crystalline (multi-crystal) 

ÅMono-Crystalline (single crystal)

ÅCrystalline silicon, a material used 

by the semiconductor industry, is 

the material used in over 90% of all 

PV today.  

ÅGenerally it provides 12% to 21%+ 

cell efficiency, generates 13 to 17 

watts per square feet and has 

extremely low degradation. 

Å As one of the original PV 

technologies, it has a history of over 

40 years of field deployed, 

successful installations. 
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Crystalline Solar PV (c -Si)
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Mono-Crystalline or Poly-Crystalline
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Crystalline Solar PV (c -Si)
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Mono-Crystalline - Utility Scale ïGround , Fixed Mount
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Solar Integrated Curtain Walls (BIPV)
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http://upload.wikimedia.org/wikipedia/commons/6/6e/CIS_Tower.jpg
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Building Integrated Photo Voltaic(BIPV)
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Manufacturers
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Manufacturers
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ÅChoices, Choices!

ÅYears specifically in solar

ÅYears in business overall

ÅñAll things being equalò 

ÅWhat do you choose?

ÅWhy?

Advent Solar

Amonix Inc

Atlantis Energy System Inc.

BP Solar Int'l LLC

Canrom Photovoltaics, Inc.

DayStar Technologies Inc.

Energy Photovoltaics Inc, 

Evergreen Solar Inc.

First Solar LLC.

GE Energy (USA) LLC

Global Solar Energy Inc.

Innergy Power Corporation,

Iowa Thin Film Technologies

Kyocera Solar Inc.

Matrix Solar Technologies

Mitsubishi Electric & Electronics 

USA

Mitsui Comtek Corp.

nanosolar

Pacific SolarTech

RWE Schott Solar Inc.

SANYO Energy (USA) Corporation

Sanyo Semiconductor Corporation

Sharp Manufacturing Company of 

America

Shell Solar Industries LP

Solar Power Industries, Inc.

Spire Corporation

Sunpower Corporation

Sunwatt Corporation

Sunwize Technologies LLC

Terra Solar Global, Inc.

Trina Solar

Tideland Signal Corporation

United Solar Ovonic LLC.

Yingli

And hundreds more!

http://www.bp.com/genericcountryjump.do?categoryId=9070&contentId=7038143
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Technology Assessment and Selection
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ÅManufacturer Track Record

ÅDeployment History

ÅExperience Matters!

ÅProof of performance

ÅLots of great new products, 

buté do the products last?

ÅIs newer better?
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Manufacturer Financial Strength
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ÅLength  of time in business

ÅMulti divisional - diversified

ÅCapital reserves

ÅAbility to secure commodities

ÅBalance sheet

ÅOn the way up or down?

ÅWhat does Wall Street say?

ÅMarket positioning

ÅCapacity

ÅPricing
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Technological Strength of Firm
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ÅDeployed history for specific technology

ÅNew technology?

ÅFinanceable?

Å3rd party reviews - technical white papers support?

ÅManufacturing processes

ÅAutomation

ÅQuality controls

ÅCell efficiency

ÅModule efficiency

ÅMaintenance requirements

ÅReputation
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ROOF TOP DESIGN CONSIDERATIONS
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Rooftop Design Considerations
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ÅRoof assessment.

ÅPhysical constraints.  

ÅRemaining roof life and sustainability of solar PV 

system over time.

ÅStructural loads created by the solar PV system.  

ÅWind uplift.

ÅMounting.  

ÅThermal movement of PV components.

ÅElectrical, mechanical and other disciplines.

ÅFire code. 

ÅMaintenance of the PV system and the roof.
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Roof Assessment
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ÅExisting age and condition of roof

ÅRemaining roof service life

ÅImpact to existing warranty

ÅFlashing

ÅDrainage

ÅChemical compatibility

ÅImpact on structural load?
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Physical Constraints to Roof Mounting
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Remaining Roof Service Life
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ÅWill the roofing last the term of the Solar PV financing?

ÅMost PPAôs (financing) last 15 ï20 years

ÅThe life of solar panels and components is 30 years or more

ÅBut the roof live is limited, and could be less than the financing or the 

solar PV system

ÅWill the Solar PV and all associated systems withhold its 

integrity and last the term of the Solar PV financing or 

warranty?

ÅWhat minimal maintenance requirements of the roof 

and PV systems will assist in having the lives of the 

roof and PV systems run concurrently?
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Longevity

Å Marine grade materials ïaluminum is very susceptible to 

damage from salt air.

Å Solar panels absorb heat and transmit it to the roof, 

potentially damaging the roof membrane.

Å Some solar panels use EPS insulation ïbut this is not 

compatible with some single ply roofs (PVC).

Å Value proposition of entire project? 

Å PV system built to stand the test of time?

55
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Roof Top Assessment ðNew Jersey
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Shadow created by 

mechanical screen limits 

area where panels can be 

installed

Parapet in some places only 

6ò high, requiring set back, 

further limiting area where 

panel racks could be set

Busy roof ïpanels can not 

be laid flat and must be 

mounted on racks, avoiding 

exhaust fans and pipes, 

with greater wind 

implications

Building on the water ïhigh 

winds, and marine 

environment

This roof is under warranty ï

curb mounts will require roof 

manufacturer approved 

installer
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Another Roof 5,000 Miles Away - Hawaii
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Roof condition looks 

suspect

Multiple roof levels and 

multiple roof types
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Roof Assessment 
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