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No energy for 
ENERGY

Energy Code

Envelope
Mechanical

SWH
Lighting

Who was this 
code written 
for anyway?

 The design saturated condensing temperatures for air‐cooled condensers 
shall not exceed the design dry‐bulb temperature plus 10°F (5.6°C) for low‐
temperature refrigeration systems, and the design dry‐ bulb temperature 
plus 15°F (8°C) for medium temperature refrigeration systems where the 
saturated condensing temperature for blend refrigerants shall be 
determined using the average of liquid and vapor temperatures as 
converted from the condenser drain pressure.

Building envelope values and fenestration areas determined in accordance with Equation 4‐2 shall be permitted in lieu of compliance with the U‐, F‐ and C‐factors in Tables C402.1.3 and C402.1.4 and the 
maximum allowable fenestration areas in Section C402.4.1.

A + B + C + D + E £ Zero (Equation 4‐2)

where:

A = Sum of the (UA Dif) values for each distinct assembly type of the building thermal envelope, other than slabs
on grade and below‐grade walls.
UA Dif = UA Proposed ‐UA Table.
UA Proposed = Proposed U‐value ∙ Area.
UA Table = U‐factor from Table C402.1.3 or Table C402.1.4) ∙ Area.
B = Sum of the (FL Dif) values for each distinct slab‐ongrade perimeter condition of the building thermal envelope.
FL Dif = FL Proposed ‐ FL Table.
FL Proposed = Proposed F‐value ∙ Perimeter length.
FL Table = (F‐factor specified in Table C402.1.4) ∙ Perimeter length.
C = Sum of the (CA Dif) values for each distinct belowgradewall assembly type of the building thermal envelope.
CA Dif = CA Proposed ‐ CA Table
CA Proposed = Proposed C‐value ∙ Area.
CA Table = (Maximum allowable C‐factor specified in Table C402.1.4) ∙ Area.

Where the proposed vertical glazing area is less than or equal to the maximum vertical glazing area allowed by Section C402.4.1, the value of D (Excess Vertical Glazing Value) shall be zero. Otherwise:

D = (DA ∙ UV) ‐ (DA ∙ UWall), but not less than zero.
DA = (Proposed Vertical Glazing Area) ‐ (Vertical Glazing Area allowed by Section C402.4.1).
UA Wall = Sum of the (UA Proposed) values for each opaque assembly of the exterior wall.
UWall = Area‐weighted average U‐value of all above‐grade wall assemblies.
UAV = Sum of the (UA Proposed) values for each vertical glazing assembly.
UV = UAV/total vertical glazing area.

Where the proposed skylight area is less than or equal to the skylight area allowed by Section C402.4.1, the value of E (Excess Skylight Value) shall be zero. Otherwise:

E = (EA ∙ US) ‐ (EA ∙ URoof), but not less than zero.
EA = (Proposed Skylight Area) ‐ (Allowable Skylight Area as specified in Section C402.4.1).
URoof = Area‐weighted average U‐value of all roof assemblies.
UAS = Sum of the (UA Proposed) values for each skylight assembly.
US = UAS/total skylight area.
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What happens 
to a code book 
that you don’t 
understand?

Leaving us 
with efficiency 
on paper only
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How do we 
affect change?

Keep it simple
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Energy Code 
Compliance for 
Commercial Buildings
Our 2016 Study

WHO…
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Whydid we 

do the study?

A new way to meet ARRA Requirements

To take a complex code and make it useable

To give the code official an alternative way to do their job

To actually get better efficiency in buildings and not just 
on paper

Commercial buildings hadn’t really been looked at this 
way

Whendid 

this take 
place…

Methodology Phase: November 2015‐January 
2016
 Create methodology

 Create data collection forms/spreadsheets

 Research data on existing buildings to find 
energy usage

 Determine which types of buildings to go into

 Implementation Phase: February 2016‐May 2016
 Plan review and inspections using data 
collection tools

 Final Analysis Phase:  May 2016‐June 2016
 Entering all data into spreadsheets

 Analyzing all data

 Final reporting
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Where…

44 buildings 
around the state

How are 
commercial 
buildings 
consuming 
energy?
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Example:  
EDUCATION

Energy Use Breakdown, $/SF

Energy Savings Breakdown, 
$/SF

Energy Cost 
Savings  

VS
Difficulty in 
Verification & 
Enforcement

I II

III IV

High Energy Savings

Difficult to VerifyEasy to Verify

Low Energy Savings
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Recommended Educational Building Energy Conservation Measures

Measure
Measure
Category Measure Notes

Vertical
Fenestration I

Relatively high window‐to‐wall ratios can make stricter U‐Factor and SHGC requirements for

vertical glazing relatively cost effective. Glazing requirements are relatively easy to enforce

through submittal reviews.

HVAC Equipment 
Cooling Efficiency I

Cooling is the second highest source of energy cost savings seen in educational buildings.
While cooling savings include lighting and envelope measures, equipment efficiency can make
a significant difference.

Installed
Lighting I Strict lighting allowances have a high impact on nearly all building types, and can be verified

through design and submittal reviews.

Lighting
Controls II

Classrooms are occupied intermittently. Common areas are typically naturally lit. Educators often

prefer reduced lighting “scenes” to help with projectors, screens etc. Lighting control systems

can have a large impact in schools and are typically desired anyway, but since lighting controls

have to be programmed during construction, they do require on site‐testing or even data logging

to verify they are installed correctly.

HVAC Ventilation II

Classrooms, gyms, and auditoriums have high peak occupant densities requiring ventilation

rates that significantly exceed pressurization requirements. Occupancy also tends to vary

significantly (a lecture hall or cafeteria may be nearly empty most of the day).

Depending on the building and HVAC design, air‐side energy recovery or demand‐based 

ventilation setback on the HVAC system can have a significant impact on heating costs, the

largest source of savings in educational buildings. Unfortunately energy recovery and especially

demand controlled ventilation require functional testing to verify

Recommended Educational Building Energy Conservation Measures

Measure
Measure

Category
Measure Description

Service
Hot Water 
Equipment

III
Service hot water equipment is easy to verify through submittal reviews,
but service water heating costs are so low in educational buildings there is
little impact.

Wall and 
Roof 
Insulation

II

While educational buildings tend to have a high ratio of exterior wall area
to interior space, glazing improvements, lighting controls and energy
recovery are far more cost effective energy conservation measures.

Service
Hot Water 
Controls

IV
Controls to reduce service water heating energy use would require
functional testing to verify and save very little.
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Healthcare

Energy Use Breakdown, $/SF
Energy Savings Breakdown, 

$/SF
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HOTELS AND 
HOSPITALITY

Energy Use Breakdown, $/SF
Energy Savings Breakdown, 

$/SF
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HIGH RISE 
MULTIFAMILY

Energy Use Breakdown, $/SF
Energy Savings Breakdown, 

$/SF
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OFFICE

Energy Use Breakdown, $/SF
Energy Savings Breakdown, 

$/SF
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RETAIL

Energy Use Breakdown, $/SF
Energy Savings Breakdown, 

$/SF
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The Study

Measure
Education

/ Public Healthcare
Hotels and

Hospitality Multifamily Office Retail

Insulating
Glazing

X X X X X

Glazing Solar 
HeatGain 
Coefficient

X X X

Increase Exterior 

Envelope 

Requirements

Reduce 

Installed 

Lighting 

Allowances

X X X X X X

Lighting Controls 
Requirements X X X X X

HVAC: 
Increased 
Equipment 
Efficiency

X X X X

HVAC: Controls 
Requirements X X X X X

HVAC 
Ventilation 
Controls

X X X

HVAC Energy
Recovery

X X X

Increased 

Service Hot 

Water 

Efficiency

X X X

The Checklist
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COMPLIANCE
CHECKLIST

How…

Group 14 
Verifications

Performance 
based compliance 
to ASHRAE 90.1

Xcel’s EDA 
Program

Colorado Code 
Consulting 
Verifications

 Invitation to 
participate

Schedule times to 
verify each project

Perform Plan 
Review

Perform 
Inspections



The Top 10 Approach to Commercial Energy 
Code Compliance

2017 ICC Annual Conference Education Programs
Columbus, OH

18

Selecting the Jurisdictions
Shopping 1527

Governmental Offices 1307

College / University 821

Elementary / Pre School 748

Amusement 671

Retail Miscellaneous 622

Jr / Sr High School 520

Multifamily 519

Hospitals / Clinics 299

Offices 273

Warehouses 237

Fire and Police Stations 223

Libraries / Museums 177

Military 175

TransportationTerminals 166

Religious 166

Hotels / Motels 149

Medical Misc. 130

Nursing Homes/Assisted Living 91

Courthouse 83

Special /Vocational 68

Industrial Labs / Labs / School Labs 48

Sports Arenas / ConventionCenters 37

Manufacturing 30

Grand Total 9087

Plan Review
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Inspections
to the new 
checklist

Inspectors
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Road Blocks
Scheduling

Code interpretations

Phases of construction

Design vs real life

Multi‐family (commercial vs residential)

Plan review styles and requirements

Time on the job site

Oops, not ready yet

Entering data into the methodology 
spreadsheets
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What do we do 
with the data?

 Determine energy saved due to code 
compliance

Determine energy left on the table for non or 
partial compliance

Determine education needs for designers, 
contractors and code officials

Determine needs for future code proposals

Give the code’s end‐user a simplified approach 
to code compliance that focuses on the biggest 
impacts

Give tools for the job in the form of checklists, 
education, resources

Have a replicable program that we can 
compare future buildings to for years to come

What about 
the rest of the 
code?
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A foot in the 
door to full 

code 
compliance

This approach:
One small step 

for man…
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