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DOE Participation in IECC

The Department seeks to advance energy efficiency by cost-
effectively strengthening the code and clarifying provisions to 
be more easily understood, implemented and enforced. 

DOE participates in the IECC development process by :
• Conducting technical analysis to identify concepts;
• Developing and submitting proposals; and
• Supporting proposals through the ICC process.

• Website:   www.energycodes.gov/development/2018IECC

http://www.energycodes.gov/development/2018IECC
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Important Dates:

• December 2015 – DOE final code change proposals 
published

• January 11, 2016 – ICC deadline for submission of 
proposals for the 2018 IECC
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DOE Draft Proposals 
for the 2018 IECC

Commercial Session
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C-1 Building Envelope Air Leakage Testing (C402.4) 

Building air leakage increases energy use for heating and cooling. In certain 
climates, there are also humidity issues related to uncontrolled infiltration. 
Implementing air barrier testing requirements has been shown to increase the 
care with which contractors install air barrier components and provide a reduced 
level of air leakage in buildings. The proposal requires testing for buildings above 
a certain size, depending on climate zone and building type. Testing can result in 
significantly reduced building leakage and consequently allow for reduced HVAC 
equipment sizing, better building pressurization, and energy savings due to 
reduced heating and cooling of infiltrated outside air. In moist climates, leakage 
testing can also result in better humidity control.

Requires building leak testing
• Where cost effective by floor area
• Differentiates between

• R & I Occupancies
• Other commercial buildings

• Test only ≤ 0.4 cfm/ft2 (0.3 in w.g.)
• Must pass ≤ 0.6 cfm/ft2 with 

diagnostics and remediation
5
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C-1 Building Envelope Air Leakage Testing Cost-Effectiveness

• Cost: Relative to building size ~$4,000 to $14,000

• Savings: Relative to building size and climate
• $2 - $13 / thousand square feet for offices
• $7 - $44 / thousand square feet for apartments

• Cost-effective where required by size:
Climate Building Floor Area, ft2 Climate Building Floor Area, ft2

Zone Group R & I Other Zone Group R & I Other

1A 17,500 75,000 4C 50,000 NR

1B 25,000 350,000 5A 6,000 40,000

2A 50,000 350,000 5B 25,000 200,000

2B 9,000 NR 5C NR NR

3A 25,000 350,000 6A 6,000 40,000

3B 50,000 NR 6B 9,000 75,000

3C NR NR 7 6000 40,000

4A 9,000 75,000 8 17,500 200,000

4B 60,000 NR
6
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C-2 Lower SHGC (C402.4 (Table)) 

The solar heat gain coefficient (SHGC) for fenestration indicates how 
much solar gain enters the space. The proposal would reduce SHGC 
requirements in warmer climate zones. The proposal will result in 
reduced heat gain and less energy used for space cooling. Peak 
cooling and cooling equipment sizes may also be reduced.

Reduces SHGC upper limit
• Where cost effective: 

Thermal climate zones 1 and 2
• Applies to South, East, & West 

(SEW) fenestration
• At base level (PF < 0.2)

from 0.25 to 0.22
7
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C-2 Lower SHGC Cost-Effectiveness

• Cost: from $1.40 to $1.50 per ft2 of fenestration

• Savings: Relative to building type and climate
Savings per hundred square feet:

• Cost-effective where required in CZ 1 & 2

Climate Zone Office Apartment

1 $14.06 $10.58
2 $13.23 $8.65

Climate
Zone

Added First cost 
per sf glazing PV Savings Net PV Savings

Savings to 
Investment Ratio

Mid 
Office

Mid 
Apt

Mid 
Office

Mid 
Apt

Mid 
Office

Mid 
Apt

Mid 
Office

Mid
Apt

1 $1.42 $1.42 $3.61 $2.72 $2.19 $1.30 2.5 1.9

2 $1.42 $1.42 $3.38 $2.22 $1.96 $0.80 2.4 1.6
8
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C-3 Occupant Standby Control for HVAC (C403.2.4.2) 

HVAC systems often operate in building zones 
that are vacant for extended periods of time. 
Occupant-based HVAC control uses thermostats 
in conjunction with occupancy sensors that switch 
systems to standby mode when the space is 
empty. The requirement is limited to high-
occupancy spaces that typically have extended 
vacant time periods, such as conference rooms 
and classrooms. Occupancy sensor controls in 
these spaces will reduce operation of HVAC, 
saving fan energy, VAV reheat, and heating and 
cooling of unneeded outside air.

Identifies two types of Demand Controlled Ventilation (DCV)
• Modulating DCV for spaces greater than 500 square feet
• On/off DCV for spaces larger than 150 square feet

• Density requirements remain the same (clarified) at 25 p/1000 ft2
• Exceptions reworded as positive statements 9
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C-3 Occupant Standby Control for HVAC Cost-Effectiveness

• Cost: $196 per zone
• Savings: Based on California Title 24 study

• National energy prices applied
• Moderate climates represented; more severe climates 

will save more
• Cost-effective where required by size:

Analysis of 150 square 
foot zones Large Office School 

Small 
Office Average

Average Annual Savings $182 $53 $35 $90

Average PV Savings $2,300 $672 $445 $1,139

Savings to Investment 
Ratio (SIR)

11.8 3.4 2.3 5.8

FEMP SIR 
threshold:

>1.0 Pass Pass Pass Pass
10
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C-4 Limit Ventilation (C403.2.6) 

Limit allowed ventilation air to 135% of IMC required ventilation. 
Currently there is a minimum ventilation requirement in the IMC, but 
no maximum ventilation restriction in energy codes. The proposal 
would retain compatibility with green building programs that call for 
higher than minimum (130%) ventilation air to maintain indoor air 
quality. For applications where higher ventilation rates are desired, an 
exception is provided for systems that include heat recovery. This 
proposal avoids excess ventilation and saves excess heating and 
cooling of outside air. Significant energy savings are expected in both 
warm and cold climates.

Clarifies reference to IMC for 
ventilation requirements 
• Limits OSA to 135% of minimum
• Allows higher levels if heat recovery 

is used

11
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C-4 Limit Ventilation Cost-Effectiveness

• Cost: No additional cost

• Savings: Relative to building size and climate
• Small office evaluated for 170% to 135% of minimum 

required ventilation to find total building energy cost 
savings 

• 0.6% in hot climates 
• 1.4% in moderate climates 
• 3.1% in cold climates 

• Studies have shown field ventilation rates around 76 
cfm/person when about 15 to 20 cfm is required

• 135% allows green building credits to be obtained

• Cost-effective when there are savings with no cost

12



13

C-5 Reduce VSD Threshold for Pump and Fan Motors (C403.4.3.2.1) 

Variable speed drives (VSD) or other speed control devices are 
required for pumps and fans in variable flow systems at various 
thresholds. For this proposal, the various applications were reviewed 
and the thresholds for VSD requirement were reduced where found to 
be cost-effective. A VSD or other speed control device saves energy 
by reducing the motor energy input to provide part load flow when 
compared to simple throttling with dampers or valves. The cost of 
VSDs and motors with integral speed control continues to decrease, 
making them cost-effective for smaller motors.

Reduces limits for fan and pump speed 
control
• Pump limit from 7.5 to 2 HP
• Heat rejection limit from 7.5 to 5 HP
• Also removes outdated phase in 

requirements

13
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C-5 Reduce VSD Threshold for Pump and Fan Motors Cost-Effectiveness

• Cost: Relative to motor size ~$3,670 to $4,650

• Savings: Relative to operation and schedule
• Pumps tend to have more hours at lower loads

• Cost-effective where required by size:

Motor
HP

Added First Cost
Present Value of 

Savings
Net Present 

Value of Savings

Savings to 
Investment 

Ratio

Pump Fan Pump Fan Pump Fan Pump Fan

2.0 $3,920 $5,577 $1,657 1.4

3.0 $4,026 $8,085 $4,058 2.0

5.0 $4,274 $3,670 $13,475 $5,153 $9,201 $1,483 3.2 1.4

7.5 $4,650 $19,879 $15,229 4.3
14
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C-6 Expand use of Occupancy Sensors (C405.2.1) 

Occupancy sensors have become mainstream technology, and 
new systems are now available which are effective in open office 
areas. The proposal extends their use to open office areas. 
Greater use of occupancy sensors will reduce lighting use 
compared to traditional timer control systems, especially during 
custodial hours.

Add “open plan office areas” to occupancy 
sensor required list
• Workstation general lighting zones

• Required zones every 500 square feet
• Most systems use one sensor per 

lighting fixture
• 20% of background general illumination can 

remain on while anyone is in space 

15
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C-6 Expand use of Occupancy Sensors Cost-Effectiveness

• Cost: depends on system type
• $0.95 per square foot for advanced controls, or
• $250 per 400 square foot workstation zone

• Savings: Relative to building size and climate
• ~$87/ thousand square feet per year

• Cost-effective:

Cost effectiveness analysis
Simple 

$/400 sf
Advanced 

$/sf

Present Value of Savings $547 $1.368 PV$, 20 years

Cost (Simple / System) $250 $0.950

Savings to Investment Ratio (SIR) 2.2 1.4

FEMP SIR threshold: >1.0 Pass Pass 

16
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C-7 Faster Shut Off for Occupancy Sensors (C405.2.1.1) 

There is currently inconsistency about how quickly occupancy 
sensors should turn off lights. This proposal reduces shut-off delay 
times from 30 to 20 minutes. A shorter shut-off delay time will result in 
more time off for lighting with no additional cost.

Reduces occupancy sensor turn 
off time
• 20 minutes instead of 30
• Achieved with a simple setting

Cost-effectiveness:
• Cost: no additional cost
• Cost-effective when there are savings with no cost

17
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C-8 Reduce Interior Lighting Allowances (C405.4.2.2)   

Reduce lighting power in both the 
Building Area Method and the 
Space-by-Space Method for 
applications where new LED fixtures 
are found to be cost-effective. 
Maximum interior Lighting Power 
Densities (LPD) are reduced by an 
average of 15% for the Building 
Area Method and an average of 
17% for the Space-by-Space 
method and vary depending on the 
application. More efficient lighting 
sources can provide the same 
lighting output with less power input. 
When LPD is reduced, it results in a 
proportional lighting energy savings.

Reduction in interior lighting 
power allowances
• Recognizes higher 

efficacy of LED lights
• Matches current 90.1 

addendum out for public 
review

• Affects both building area 
and space-by-space 
method 

18
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C-8 Reduce Interior Lighting Allowances Cost-Effectiveness

• Cost: Varies by space type $/1000 square feet

• Cost-effectiveness:

LPA Reduction Stand-alone Retail Small Office

New Construction $1,930 $1,072

Replacement PV -$5,449 -$1,991

PV Costs -$3,519 -$920

LPA Reduction
Stand-alone 

Retail
Small Office

Present Value of Savings $1,495 $269
Present Value of Cost -$3,519 -$920
Savings to Investment
Ratio (SIR)

Infinite Infinite

FEMP SIR 
threshold:

>1.0 Pass Pass

19
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C-9 Reduce Display Lighting Allowance (C405.4.2.2.1) 

Reduce the display lighting extra power allowance for specialty 
sales. This allowance is provided for retail display lighting that has 
historically been incandescent or ceramic metal halide (CMH). New 
LED fixtures can provide similar display lighting with lower energy 
use. Extra allowances for retail areas 1, 2, and 3 are reduced by 
50% and retail area 4 (jewelry, crystal and china) is reduced by 
36%. LEDs are intrinsically more efficient than the incandescent or 
CMH lamps that have traditionally been used for display lighting. 
Reduced display lighting allowances will move many designers to 
use the more efficient lighting source in these applications. This 
change will result in significant savings in retail buildings where 
lighting is a large share of overall energy use.

Cost-effectiveness:
• Due to longer lamp life, LED display lighting total 

costs are lower (~43%) over a 5 year window
• Cost-effective when there are savings with no 

increased cost 20
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C-10 Reduce Exterior Lighting Allowances (C405.5) 

More efficient LED fixtures can be applied to exterior lighting. This 
proposal reduces exterior lighting allowances by an average of about 
4%. More efficient lighting sources can provide the same lighting output 
with less power input. When LPD is reduced, it results in a proportional 
lighting energy savings.

Cost-effectiveness:
• Due to longer lamp life, LED parking fixture total PV costs are lower

Incremental first cost of $237; annual lamp savings of  $34
• Cost-effective when there are savings with no increased cost

21
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C-11 Prescriptive Packages for Simple Office Buildings (C407) 

Designers wanting to deviate from prescriptive code requirements 
must currently follow the performance path and conduct custom 
building energy simulations. This proposal creates a new compliance 
path with prescriptive code packages that incorporate some of the 
more popular tradeoffs while maintaining consistent overall energy 
performance. Items include lighting controls, window-to-wall ratio, 
envelope conductivity, and HVAC system efficiency. The current 
proposal is limited to office buildings with packaged single zone 
systems. The new path will allow easier demonstration and 
verification of energy equivalent building options without the 
complexity of the performance path. Additional compliance options 
targeting consistent building performance may set the stage for long-
term savings and will simplify compliance requirements.

Cost-effectiveness:
• The base package is a prescriptive code package and other 

packages are options; no required cost increase
• Cost-effective when there are savings with no increased cost 22
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Energy Use Varies with Prescriptive Choices

Vary just a few parameters: 
Medium Office Building
Climate zone 5A
15% variation in annual energy cost

• WWR: 25%40%

• Window frame: 
metal non-metal

• HVAC size: small  large

• Roof insulation: above deck 
below deck

• Wall type: Steel frame  Mass

• Heat source: Electric Nat 
Gas

The result is a wide 
range in Energy Cost 
Index (ECI) of the 
various combinations.

A primary package is 
chosen as a reasonable 
efficiency option.

Primary 
Package

23
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Different Prescriptive Options Impact Energy $$

Two common systems are simulated in Climate Zone 4a
• FurnAC = Packaged furnace with air-conditioning
• ASHP = Packaged air-source heat pump 24
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Select Combinations Equivalent to Primary Package

Primary Package matches prescriptive requirements (CZ 4a above)
Package options selected from combos with slightly less energy cost

Note: This distribution includes many items above code so the mean is below the primary package

Package options are 
energy equivalent to 
primary package;
In CZ 4a, of 62,000 
combinations, about 
1700 combinations 
are available within 
0.5% of primary 
package energy cost.

25
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C-11 Prescriptive Packages for Simple Office Buildings - Example

26
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C-12 Daylighting Controls Tradeoff (C405.2.3)

Allows for a reduction in lighting power density to avoid daylight-responsive 
controls. In a number of cases, faced with the cost of daylighting controls and the 
challenges associated with commissioning them, lighting designers have found it 
more cost-effective to use more efficient lamps and luminaires, reduce LPD and 
achieve similar savings. This proposal allows that option without the need for the 
performance path. This change is expected to be savings neutral, but result in 
more efficient base lighting systems that do not require correct control operation 
to provide energy savings.
For climate zone 4a: 

28.9% LPD reduction 
≅ daylight controls

• Round to 30% LPA 
proportional to  daylit 
area; LPA averaged over 
entire building

• Tradeoff not allowed if 
window-to-wall ratio is 
more than 30% 

• Δ LPD is more reliable 
energy savings

• Tradeoff does not require 
performance analysis 27
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DOE Draft Proposals 
for the 2018 IECC

Residential Session

Todd Taylor
Pacific Northwest National Lab
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R-1 Advanced Wall Framing (R402.2.3)

• Adds a definition of advanced framing (very simple, limited to 24-in 
o.c. framing and insulated header cavities)

• Requires advanced framing for compliance via R-value table (Table 
R402.1.2)

• Modifies U-factors to account for advanced framing stud fractions 
(Table R402.1.4)

9/24/2015 29

Require above-grade walls achieving compliance via the R-value table 
(Table R402.1.2) to use advanced framing if the required insulation level 
and chosen insulation type would result in 2x6 framing. Advanced 
framing, which aims to minimize the thermal bridging of wood framing 
members in walls, is a well-known and proven concept. Where advanced 
framing is possible its initial cost is generally lower than that of standard 
framing. Where it cannot be used (e.g., for structural reasons) the U-
factor table allows flexibility.
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R-1 Advanced Wall Framing Cost-Effectiveness

9/24/2015 30

• Where advanced framing is structurally feasible, it generally results in 
lower construction costs, making it very cost-effective.

• Where structural or other considerations preclude the use of 
advanced framing, the U-factor table or another compliance path may 
be used.
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R-2 Improved Fenestration U-factor Requirements (R402.1)

• Modifies fenestration U-factors (Tables R402.1.2 & R402.1.4) in 
climate zones 3-8
• 0.35  0.32
• 0.32  0.30

9/24/2015 31

Lower the maximum allowable fenestration U-factors in climate zones 3-8 
to match older ENERGY STAR requirements that are now shown to be 
cost effective. There is high market penetration of these low-U windows, 
and beyond-code programs such as ENERGY STAR continue to 
incorporate further improvements.
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R-2 Improved Fenestration U-factor Requirements Cost-
Effectiveness

• Data suggest improving from 
0.35 to 0.30 costs $0.18/ft2

• Analysis conservatively 
assumes $0.18/ft2 for both 
0.35  0.32 and 0.32  0.30

9/24/2015 32
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R-3 Heat Recovery Ventilation (R403.6)

• Requires HRV for ventilation in climate zones 6-8
• Minimum sensible heat recovery efficiency of 70%

9/24/2015 33

Improve mechanical ventilation provisions to include heat recovery 
ventilation systems in the coldest climate zones. The IECC and IRC 
already jointly mandate mechanical ventilation in all new residences. 
Many builders already employ whole-house ventilation systems; 
recovering heat from the exhaust streams is an effective energy strategy, 
especially in cold climates. DOE's analysis shows that heat recovery 
systems are cost effective in the coldest zones.
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R-3 Heat Recovery Ventilation Cost-Effectiveness

• Assumes installed cost of 
$1300

• Potential IRC changes 
may result in cost-
effectiveness in climate 
zone 6 as well

9/24/2015 34
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R-4 Prescriptive Option Packages (R401.2 & R407)

• Option packages are built to accommodate a few commonly 
requested tradeoffs

• Developed to be slightly better than energy neutral

9/24/2015 35

Add a new compliance option that builds on the basic prescriptive 
requirements by allowing targeted tradeoffs. Although the IECC currently 
has two flexible performance-oriented compliance paths, their complexity 
may discourage their use for simple tradeoffs. Many common 
construction techniques cannot be traded via the basic prescriptive path, 
which accommodates only U-factor-oriented trades.
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R-4 Prescriptive Option Packages (R401.2 & R407)

9/24/2015 36

Criteria from Sections 
R401 – R404

Shall be permitted to be 
substituted with

Provided these efficiency improvements 
are present in the building

Building thermal envelope 
air leakage rate (Section 
R402.4.1.2 )

A maximum of 4.0 air changes per 
hour at 50Pa in Climate Zones 3 
through 8.

High-efficiency HVAC criteria from Table R407.3.2
-OR-
High-efficiency envelope criteria from Table 
R407.3.3

Wood frame wall R-value in 
Climate Zones 4-6 (Table 
R402.1.2)

Wood frame wall R-value in Climate 
Zones 4-6 from Table R407.3.4

High-efficiency HVAC criteria from Table R407.3.2
-OR-
Heat recovery ventilator meeting the requirements 
in Section R407.4

Insulation and fenestration 
requirements (Tables 
R402.1.2 and R402.1.4)

Alternative insulation and 
fenestration requirements from 
Table R407.3.4

Maximum building thermal envelope air leakage 
rate of 2.0 air changes per hour at 50Pa
-OR-
High-efficiency HVAC criteria from Table R407.3.2
-OR-
Heat recovery ventilator meeting the requirements 
in Section R407.4 and no supply or return ducts 
located outside the conditioned space
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R-4 Prescriptive Option Packages Cost-Effectiveness

• The option packages are optional
• Cost-effective when there are savings with no cost

9/24/2015 37
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R-5 Extend High-Efficacy Lighting Requirements (R202)

• Change definition of high-efficacy lamps to 75 lumens/Watt

9/24/2015 38

Redefine high-efficacy lamps to acknowledge the rapid marketplace 
penetration of LED technologies. The availability of LED lamps is growing 
rapidly and prices are falling just as quickly. This proposed change 
attempts to increase the lighting efficiency in homes by encouraging 
higher efficiency Light Emitting Diode (LED). LEDs have been steadily 
gaining popularity over the last few years due to their higher efficiencies, 
better light quality (relative to Compact Fluorescent Lamps), and 
remarkably long lifetimes compared to traditional CFLs or incandescent 
lamps.
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R-5 Extend High-Efficacy Lighting Requirements Cost-Effectiveness

• Per lamp price assumption (2014$) taken from Appliance Energy 
Standards Program’s Technical Support Document (TSD) on General 
Service Lamps

• Price adjusted to 2017$ based on:  J. Tuenge. “SSL Pricing and 
Efficacy Trend Analysis for Utility Program Planning.” Pacific 
Northwest National Laboratories for U.S. Department of Energy; 
Energy Efficiency & Renewable Energy, October 2013. 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_trend-
analysis_2013.pdf 

9/24/2015 39



40

R-5 Extend High-Efficacy Lighting Requirements Cost-Effectiveness

9/24/2015 40
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R-6 HVAC Equipment Labeling (R303.1)

9/24/2015 41

Require efficiency labels on HVAC equipment. With the addition of the 
Energy Rating Index (ERI) path equipment efficiencies must be known in 
order for compliance to be checked. This proposed change will ensure 
the code official is able to conduct an effective inspection for code 
enforcement.

R303.1.5 Equipment Efficiency or energy use. The energy use or energy 
efficiency of the equipment listed in Table R303.1.5 shall be determined in 
accordance with the applicable U.S. Department of Energy test procedure and 
sampling plan. The energy use or efficiency, along with the date of manufacture 
of the equipment, shall be shown on a label affixed to the equipment by the 
equipment manufacturer.  Where U.S. Department of Energy regulations (CFR 
Title 10, Part XXXX) provide for different Federal standard levels as a function of 
a geographic region or intended installation location, the label shall also show the 
geographic region or state where the equipment is intended to be installed for 
use. For equipment subject to FTC labeling regulations, the label shall meet all 
applicable requirements.
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R-6 HVAC Equipment Labeling Cost-Effectiveness

• There is no cost impact
• Cost-effective when there are savings with no cost

9/24/2015 42
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Q & A

Questions regarding DOE proposals or how to participate in the 
process should be addressed to: 

Mr. Jeremy Williams, Project Manager 
(jeremiah.williams@ee.doe.gov)

Mr. Reid Hart, Senior Research Engineer
(reid.hart@pnnl.gov) 

Current Proposals and public comment links are at:
www.energycodes.gov/development/2018IECC

mailto:jeremiah.williams@ee.doe.gov
mailto:reid.hart@pnnl.gov
http://www.energycodes.gov/development/2018IECC
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