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Å Why is solar important to architects, owners and developers?

Å California Energy Code (CEC) impacts for solar PV

Å Solar financial impacts for new construction

Å Meeting minimum CEC requirements 

Å Making buildings solar ready

Å Roof is the real estate for solar

Å Roof top designs to optimize solar integration

Å Case studies of roof top conflict resolution for solar systems

Å Planning and design for solar

ï Structural modifications for racking

ï Solar meter, consolidating loads, utility billing

ï Electrical rough-ins and Title 24 

ï Shade Studies

Å Racking and mounting types (UL 2703 impacts)

Å Roofing details for racking

Presentation Outline
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Å 2013 code changes affecting solar

Å Making projects solar ready

Å Resolving design challenges and conflicts for solar systems

Å Optimizing solar financial benefits through proper design

Å Solar engineering best practices 

Å Solar Powered Apartments

Å Financial benefits of solar

Å Donôt forget commercial solar thermal as being very viable

Key Takeaways
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Solar PV ðGreen Benefits and Carbon Reduction

Å For every 100kW of solar PV in California, over itôs lifetime 

the system will offseté

5

1,598,716 Pounds 

of Carbon Dioxide, 

the most abundant 

Greenhouse Gas

89 Pounds of 

Methane (CH4), 

one of the most 

potent Greenhouse 

Gases

575 Pounds of NOx 

(Nitrogen Oxides), 

a leading cause of 

Smog

405 Pounds of SO2 

(Sulfur Dioxide), a 

leading cause of 

Acid Rain
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Å Most new buildings MUST be solar ready to meet CEC

Å Commercial & Multi Family buildings must be Net Zero (energy 

neutral) by 2040

Å 2013 California Energy Code is the first step in that direction

Å De-aggregation of electrical loads

Changes In California Energy Code
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Å Construction costs and operating costs have increased, 

which lowers the propertyôs return on investment

Å Developers are looking for ways to improve return on 

investment due to increased costs

Å Safe way to increase return on investment

Å Lowers operating expenses (OPEX) and increases Net 

Operating Income (NOI)

Å Increases the overall resale value of the property ïoften 

by millions of dollars (200% to 300% of original PV cost)

Å Increases owners equity - often by 10%

Å Energy projects surpassing real estate investment 

returns

Å Title 24 

Why Developers Are Planning for Solar



Copyright 2020 Allana Buick & Bers, Inc

Electricity Costs to Double In 15 Years

Data Source:  http://www.eia.gov/state/seds/seds-data-complete.cfm?sid=US#PricesExpenditures

Å Historical annual electricity rate escalation in California 5%

Å Electricity prices are expected to double in 15 years

Historical Escalation Rate: 5.38%
Expected Escalation Rate: 5.0%

2012: $0.13/kWh

2026: $0.27/kWh

Install a $1,000,000 solar system
Save $100,000 to $150,000 Year 1

Hedging against energy 
inflation is a sound strategy
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Å Lowers operating expenses 

Å Increases Net Operating Income

Å 10 to 15% Return on Investment

Å Positive cash flow year 1

Å Asset value increases

Å Leveragability increases

Å Very long term benefit, solar lifespan 30 years

Å ROI on energy investments consistently are higher than for 

core real estate

Å Marketability

Å Example

ï Install a $1,000,000 solar system

ï Save $100,000 to $150,000 Year 1

Financial Positives for Developers
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Å Compliance with 2013 CEC for performance based 

calculations

Å Trade-off less efficient building components for solar PV

Å Reduce cost of glazing induced by CEC requirements for 

double thermally broken windows and low SHG

Å Can allow in increase in use of glazing for commercial and 

residential buildings

Å Required for Title 24

Å LEED

Å Energy Star

Å Responding to Developer and Market Demands

Architects, Planning for Solar & Title 24
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Major Changes In California Energy Code

2013 Code By 2040 (Title 24 Plan)

15% of roof areafor solar PV
ÅCommercial < 3 Floors
ÅApartments/Hospitality <10 

Floors

Commercial& Multi 
Family Buildings must 
be Net Zero Energy!

Solar Zones defined as 80 SF 
contiguous area for <10,000SF roof; 
160SF for roofs> 10,000SF

Building must produce 
as much energy as 
they consume

/5Ωǎ ǎƘƻǿ ǇŀƴŜƭǎΣ ƛƴǾŜǊǘŜǊǎΣ ŎƻƴŘǳƛǘ 
homerun, electrical system, meters

Increasedsolar roof
area will be mandatory

Code allows tradeoff for solar to 
allow more glazing % for offset

Radical changes!
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De -Aggregated Metering Requirements
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Å Planning roof top space and resolve conflicts

Å Building orientation-Azimuth

Å Shade Studies

Å Racking systems designs and clearances

Å Roof Top or Parking Structure/Lot Plan

Å Structural Engineering

ïAttachments, Seismic, Wind

Å Electrical Engineering

ïUtility Rule 21, Meters loads, Design and Placement, Procurement 

Å Financial Engineering

Å Mechanical Engineering and Energy Modeling

Å System Integration into Building Envelope and Risk Mitigation

Solar Engineering and Design
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1. Garden style multi-family: 

1. Solar PV design to produce 

50% of the entire siteôs electric 

usage per local code

2. Urban mid-rise: 

1. Limited roof space

2. Very energy dense

1. Energy/Roof SF

3. Solar PV design produces 35% 

of the common area energy

Two Case Studies: Multi -Family Apartments
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Å Garden style multi-family

Å Roof design maximized 

area for solar PV 

Å Design achieved 50% 

energy production for 

the entire site ïcommon 

area and residential

Case Study 1: 533 Units, New Construction 
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Case Study 1: Solar Panel Layout

Mechanical Unit 
Configuration
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Case Study 1: Mechanical Units and Vent Layout

Mechanical Unit 
Configuration

Pipes and 
penetrations
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Case Study 1: Type of Ballasted System
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Case Study 1: Ballasted System

Flat Ballasted

Concerns:

1. Roof Drainage

2. Materials 

Incompatibility

3. Roof 

Maintenance

4. Re-roofing

5. Solar Cleaning

6. CalFire
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Å 6 Story ï250,000 SF urban multi-family development

Å 32,000 SF or 295kW of solar PV required for ñNear Zeroò energy 

for common area meters

Å 22,000 SF or 198kW maximum only in early schematic design

Case Study 2 ðCompromise Affects PV Size
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Initial PV Layout With Conflicts

Mechanical fan assembly (typ)
Window washing 
davit/stanchions and 
clearances
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Design Conflict Resolutions -OSHA 

Tie back anchors, davits or stanchions for window washing can 

be relocated to increase space for solar early in planning
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Design Conflict Resolutions -Mechanical

HVAC units and ductwork can be moved to resolve Conflict
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Å 198kW (22,000 SF) ïavoids shading from elevator and stair 

towers, rooftop deck and parapets

Roof is the Real Estate for Solar

Cap Rate Ratio Results:

Year 1 savings of $78,000

Increases building value by 
$1,560,000
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80 to 100kW  PV (11,000 SF).  Up to 60% decrease to solar goals

Option 1: Minimize Solar To Eliminate Conflicts

Cap Rate Ratio Results:

Year 1 savings of $31,000

$620,000 Increase in Value
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120kW PV (13,000 SF).  38% Penalty to solar

Option 2: Relocate Selected Roof Davits

Year 1 Savings increased from 
$31,000 to $47,000

$940,000 Increase in Value
Relocate



Copyright 2020 Allana Buick & Bers, Inc 27

Å 157 kW (17,000 SF) ïMaximum Possible

Option 3: Relocate Davits and Mechanical

Year 1 Savings increased from 
$47,000 to $62,000

$1,240,000 Increase in Value

Relocate 
Some of 
the davits
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Å Typical example: Offsetting common area energy only

ï Solar gives you a valuation increase of $3 for every $1 you spend.

ï >2% increase in the total value of the property

ï >8% increase in owners equity

Å First example: Offsetting 50% of the entire site energy

ï Includes Solar Powered Apartments

ï Valuation increase of >$3.5 for every $1 spent

ï >3% increase in total value of property

ï >12% increase in owners equity

Financial Benefit Of Solar



Copyright 2020 Allana Buick & Bers, Inc 29

Å Triple Bottom Line

ïOwner earns an excellent profit on the additional investment

ï Tenants receive solar energy for cheaper than the grid

ï Green power benefits everyone

ï (Solar Powered Apartments Receive Their Own Web Portal)

Financial Benefit Of Solar For 50% Of Site



Additional Planning for Solar



Copyright 2020 Allana Buick & Bers, Inc 31

Å Summer afternoon sun is most valuable 

Å Solar friendly roofs should be oriented:

ï South to southwest in California (180-225 degrees)

Building Orientation -Azimuth 
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This Type of Roof Design Will Not Be Feasible

Mechanical unit 
obstructions 
throughout
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Planning Solar Panel Layout and Resolve Conflict

Mechanical fan assembly (typ)
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Solar PV ðMounting Solutions

Å Roof Mounting and Racking Systems

Å Attachment to Roof Structure

Å Ballasted

Å Tracking Systems

ïSingle Axis

ïDual Axis

Å Parking Lot Solar Shade Structures

Å Solar Shade Canopies over Parking Structure Top Decks

Å Building Integrated PV (BIPV)

34
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High Rack Attached Racking System
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High Rack Attached Racking System
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High Rack Attached Racking System
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Low/Med Rack Attached Racking System
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Ballasted Panel
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Ballasted Roof Attachment Detail
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Type of Ballasted Racking System


