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What’s New in 2016 Title 24 

Attics 
• “High Performance Attic” 
• New prescriptive requirements 
• Roof deck insulation in many CZs 
Walls 
• “High Performance Walls” 
• New prescriptive requirements 
• Based on U-factor instead of R-value 
Other: LED lighting, water heating, duct leakage, 

duct insulation 
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2016 Title 24 Requirements for Attics 

• Air handler & ducts in the attic 
Goals 
• Reduce heat load on HVAC & ducts in attic space 
• Encourage bringing ducts into cond. space, or 

unvented attic 
 Option Climate 

Zones 
Duct insul, 

<5% leakage 
Radiant 
barrier 

Ceiling 
insulation 

Roof deck 
insulation 

Prescriptive A 
2 R-8 X R-38 

3, 5-7 R-6 X R-30 
4, 8-16 R-8 X R-38 R-6ci/R-8ci 

Prescriptive B 4, 8-16 R-8 R-38 R-13/R-18 
Performance All R-4.2 R-22 min. 

Presenter
Presentation Notes
As we’ve already seen, there are a variety of ways to meet the new attic requirements.This table shows the methods that might be used if we are keeping HVAC equipment and ducts in the attic.ClickFirst, we’ll talk briefly about solutions by JM that we think will be more common
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Attic Solutions 

Prescriptive Option A 
• Vented attic, air-seal ceiling 
• R-30 or R-38 loose-fill 
• R-6 or R-8 foam boards  

above roof deck in 
climate zones 4, 8-15 

• Radiant barrier below  
roof deck in climate  
zones 2-15 

 

 JM Climate Pro® & R-panel™ 

Presenter
Presentation Notes
Note that in climate zones 2, 3, and 5-7, the foam board above the roof deck is not required.  Just loose-fill on the attic floor and radiant barrier under the roof deck complies.Climate zone 1 (northern coast) only needs R-38 of loose-fill, with no radiant barrier or foam boards.
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Attic Solutions 

Prescriptive Option B 
• Climates zones 4, 8-15 
• Vented attic, air-seal ceiling 
• R-30 or R-38 loose-fill 
• R-13 or R-18 FG  

batts below roof  
deck (wired in-place) 
 

 

 
JM Climate Pro® & Formaldehyde-Free™ Fiberglass 

Presenter
Presentation Notes
Prescriptive option B is most likely to be the preferred option, and the option requiring the least amount of change.Title 24 standards call for R-13 or R-18 insulation under the roof deck.R-13 under roofs with an air gap between the roof covering and the roof deck, such as a tile roof.R-18 under roofs with no air gap, such as asphalt shingles.JM unfaced R-19 fiberglass batts would be the product to choose for this option, along with Climate Pro loose fill on the attic floorOption B is also the default attic used for the baseline home energy budget in the Performance Path
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Attic Solutions 

Performance Option – Unvented Attic 
• All climates zones 
• Unvented attic; air-seal @ roof deck 
• ≥R-30 FG batts or 
• JM Corbond® oc SPF ≥R-22 or 
• JM Corbond MCS™ or  

JM Corbond III®, ≥R-22 
 

 

 
JM Corbond SPF or Formaldehyde-Free™ Fiberglass 

Presenter
Presentation Notes
The Performance Path or Performance Option for attics under Title 24 consists mainly of unvented attics, but really consists of any approach not listed under Prescriptive options A or B.An unvented attic can be used in any climate zone.JM offers 2 main unvented attic options in California: unfaced fiberglass batts or spray polyurethane foam.For attics following the Performance Path, a minimum insulation amount of R-22 is required, regardless of any other trade-offs utilized.
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Unvented Attics 

Benefits 
• All CA climates zones 
• Reduced air leakage throughout the attic 
• Reduced energy loss from leaky ducts 
• Reduced size for HVAC system 
• May allow for savings due to tradeoffs 

 
 

 Unvented attics are a Performance option only. 
Energy modeling is required! 

Presenter
Presentation Notes
Unvented attics in CA come with many benefits:They can be used in any climate zone.Unvented attics tend to result in lower overall home air leakage, because we no longer care about the multitude of holes in the ceiling.Unvented attics bring the HVAC equipment and ductwork in the attic into semi-conditioned space, greatly reducing the energy penalty from duct leakage.Bringing the HVAC and ducts inside the thermal envelope typically allows for a smaller system to be installed.In general, an unvented attic often reduces the energy use of a home so that other tradeoffs may be made with HVAC, windows, or hot water.  However, energy modeling is required to show compliance with this approach.
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Unvented Attics 

Fiberglass Batts 
• Air-seal roof deck, block & seal eaves,  

seal gables 
• ≥R-30 to cover truss top chords 
• Full 24” wide, unfaced batts 
• Wire or strapping  

≤12” spacing 
• Compress no more  

than 1” 
• Climate zones 2-15 

 
 

 

Presenter
Presentation Notes
The first JM solution to unvented attics is fiberglass batts.  Similar to areas under the IRC code, this approach is allowed in CA, in warm-dry climates.As with any unvented attic, the roof deck, eaves, and gables must all be air sealed.JM recommends batts that are R-30 or more, to make sure the batt adequately covers the roof truss top chords, and they should be a full 24” wide.  They should not be cut to fit between 24” on-center framing.Batts should be secured to trusses with wire or strapping, spaced no more than 12”.Some compression is needed to keep the batt securely against the roof deck, but don’t compress more than 1”In colder climate zones, unvented attics should only be done with closed-cell spray foam.
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Unvented Attics 

Fiberglass Batts 
• Gable ends must be  

air-sealed& insulated as  
exterior walls. 

 
 

 

Presenter
Presentation Notes
Note how the batts are firm and flat against the roof deck.24” wide batts will expand sideways to cover the truss top chords.
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Unvented Attics 

Fit around trusses 

Presenter
Presentation Notes
Batts should also be carefully fit around other truss elements.If installed before other roof penetrations are made (e.g. plumbing vent stacks), repairs must be made afterwards.
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Unvented Attics 

Spray Foam 
• ≥R-22 (mandatory minimum per T24) 

– JM Corbond® oc SPF ≥ 6.1” 
– JM Corbond MCS™ ≥ 3.5” 
– JM Corbond III®, ≥ 3.1” 

• Blocking needed @  
eaves 

• Gable ends must be  
air-sealed and  
insulated as an  
exterior wall 
 
 
 
 

 

 

Be aware of fire approvals 

Presenter
Presentation Notes
The other JM solution for unvented attics, and the method that has been used around the US for many years, is with spray polyurethane foam.Again, under the Performance Path, Title 24 requires a minimum of R-22 roof insulation.Even though SPF air-seals as well as insulates, blocking is still needed at the eaves to spray against.Gable ends must also be air-sealed and insulated, but to the same R-value(s) as an exterior wall, rather than to the level of the roof deck.When installing spray foam into an unvented attic, it is important to be aware of fire approvals for the foam being installed.
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Unvented Attics 

Closed-cell Spray Foam 
Corbond MCS™ 
Corbond III® 
• Appendix X approval 

= left exposed  
if access for utilities 
 only (no storage) 

• Thermal barrier  
coating needed for  
homeowner access. 
 
 
 
 

 

 

Presenter
Presentation Notes
JM foams have a variety of fire approvals when installed in attics.Both JM closed cell spray foams; Corbond MCS and Corbond III, have achieved Appendix X special approval.This means that the foams can be left exposed in an unvented attic, without an ignition or thermal barrier coating, so long as attic access is only for servicing utilities and there is no storage or homeowner access.If the intent is for the homeowner to enter the space or use the attic for storage, then a thermal barrier coating must also be applied over the foam.
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Unvented Attics 

Open-cell Spray Foam 
Corbond® Open-cell SPF 
• Thermal barrier coating  

needed for homeowner  
access or storage. 

• Unvented Attic Approval  
= left exposed if access  
for utilities only (no  
storage) AND pull-down  
hatch per IRC §807 

• Corbond ocx SPF has Appendix X approval. 
 
 
 
 

 

 

Presenter
Presentation Notes
JM Corbond Open-cell spray foam has a special, unvented attic approval.In an unvented attic, JM Corbond oc SPF can be left exposed, with no coatings, if access is limited to servicing utilities AND the attic access point is a pull-down hatch that opens down into the house.JM’s appendix X version of open-cell foam, Corbond ocx SPF, has the same appendix X approvals that our close-cell products have.
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Attic Solutions Pros & Cons 

Product Perf.   Cost   Labor 

Fiber glass – 
vented 

UVA w/ fiberglass 
batts 

UVA w/ spray 
foam 

$ 

$ 

Presenter
Presentation Notes
Pros & cons of various solutionsBattsLow material costKnown application in CA �(commercial roofs)Spray Foam InsulationProvides air-sealing and �insulation in 1-stepAir-impermeable material, proven success across the U.S.
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2016 Title 24 Requirements for Walls 

Mandatory minimums 
• R-13 in 2x4 
• R-19 in 2x6 
Prescriptive U-factors 
• Climate Zones 5 & 6, Max U-0.065 
• Climate Zones 1-4, 7-16, Max U-0.051 
Many options depending on: 
• Framing type & spacing 
• Cladding – stucco, 1-coat stucco, siding 
• Insulation – cavity and/or continuous 
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Wall Systems  
Cavity insulation 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

Product Type Thickness R-values 

Fiber glass batts 3½”, 5½” 13, 15 
19, 21 

JM Spider® Plus 3½”, 5½” 14 - 23 
JM Corbond®  

oc SPF 3½”, 5½” 13.3, 20.9 

JM Corbond III® 3”+ 21+  
(R-7/inch) 

JM Corbond III + Spider Plus or batts = 
effective hybrid option 

Presenter
Presentation Notes
First, for cavity insulation, JM offers a broad range of options, from fiberglass batts and JM Spider Plus spray-in, to both open and closed-cell spray foams.  Because we offer all these options, we also are fans of hybrid systems, which can leverage the air-sealing performance of Corbond and the cost-effectiveness of fiberglass.



17 

Wall Systems  
Continuous insulation 
• AP™ Foil-Faced Foam 

Sheathing 
– Taped for WRB & air barrier 
– Can resist lateral wind loads 
– Thicknesses up to 4½” available 

• JM Corbond III® can be exterior 
CI if fully sheathed 

 
 Thickness R-values 

½”, ⅝”, ¾” 2.7, 3.5, 5.0 
1”, 1½”, 1.65” 6.0, 9.3, 10.0 

Presenter
Presentation Notes
Johns Manville’s main offering for continuous insulation is our AP Foil-faced foam sheathing.This product uses a core of polyisocyanurate foam, delivering an R-value of 6 at 1 inch.The product can be combined with housewrap WRBs, or the face can be taped and sealed and can be the WRB.AP Foil can be used alone over framing and can resist lateral wind loads, but does not deliver any structural shear bracing.
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Walls 
Climate zones 5 & 6, Max U-0.065 
Climate zones 1-4, 7-16, Max U-0.051 

Cladding 
Type 

Framing Cavity insulation Continuous 
insulation 

U-value 

3-coat 
stucco or 

siding 

2x4, 16” o.c. 

R-13 FG or 3.5” Corbond oc SPF 1.5” JM AP Foil 0.050 

3.1” Corbond III 1” JM AP Foil 0.049 

R-15 FG 0.75” JM AP Foil 0.065 

2x6, 16” o.c. 

R-19 FG or 5.5” Corbond oc SPF 0.85” 0.051 

R-21 FG or 3” Corbond III 0.75” 0.051 

1.5” Corbond III + R-13 FG 0.625” 0.043 

2” Corbond III + R-13 FG 0.5” 0.051 

2x6 Adv. 
Framing 

R-19 FG 0.75” 0.051 

R-21 FG or 5.5” Corbond oc SPF 0.625” 0.049 

R-23 FG (Spider or BIBS) or 3.25” Corbond III 0.5” 0.050 

2” Corbond III + R-13 FG None 0.051 

1-coat 
stucco 

2x4, 16” o.c. R-15 FG or 2.4” Corbond III 
Assumes R-4 
from 1” EPS 

0.065 

2x6, 16” o.c. R-21 FG or 1.5” Corbond III + R-13 FG or 5.5” 
Corbond oc SPF 

0.051-0.046 
2x6 Adv. 0.047-0.040 

Presenter
Presentation Notes
Since high performance walls under Title 24 only require a max U-factor, there are many options available.Options vary by both framing type and wall cladding type, and with JM’s broad portfolio of insulation materials, the list of options is large.This table covers only the options we think builders are likely to choose, based on performance and cost.ClickToday, we’ll look a  little more closely at just a few options, and try to focus on install-related topics.



19 

High Performance Walls - Fiberglass 

Cavity insulation install considerations 
• Batts 
• Spray-in 

 

VS. OR 

Need Grade I installation for QII 

Presenter
Presentation Notes
As you might expect, the key install issue with any cavity insulation is installation quality.All insulations need to be installed well, especially to achieve QII credit.Fiberglass batts can be installed well, but it does require some skill.  Spray-in systems like Spider Plus, BIBS, or spray foams tend to go in a bit easier.
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High Performance Walls - SPF 

Cavity insulation install considerations 
• Corbond® oc SPF 
• Corbond® III 
• Manufactured on-site 

• Training is critical 
• Safety 

• Occupancy 
• PPE 

• Install process 
• Weather 
• Equipment 
• Thickness 
 
 

  
can eliminate 

issues → 

Presenter
Presentation Notes
Install quality is also critical for spray foam, but with the added complication that now we have the manufacturing plant at the job site.Installer training and experience is critical, for both safety and product quality.Well-trained and experienced installers will know how to account for factors such as weather, substrate, and equipment issues.JM has a dedicated team of Field Tech Reps who work closely with installers to make sure they are doing jobs safely, with the correct equipment and chemicals, and the correct settings, to get quality installations.



21 

High Performance Walls 

Continuous insulation install considerations 
• < 1½”, direct cladding attachment may be OK 
• ≥ 1½”, furring recommended 
• Windows may need buck or Thermal Buck 

Image credit: Construction Details for the Use of Foam Plastic Insulating Sheathing in Light-Frame Construction, report DRR 1205-05 

Decide where WRB layer is 

Presenter
Presentation Notes
The main install item with any continuous insulation is how to integrate it with windows and doors, and how to hang cladding.For windows, the first step is to decide where the WRB layer will be: either behind or in front of the foam sheathing.If the WRB is behind the foam sheathing, windows will flash to the housewrap, just like normal.  In this case, we won’t tape the foam sheathing joints, as we want to allow water that reaches the WRB to drain and dry back out.If the windows will flash out to the face of the foam, they may need a buck, or ThermalBuck, depending on the thickness of the foam and the requirements of the window manufacturer.For cladding attachment, if the foam is thin, cladding can be attached directly against the foam, with cladding fasteners ideally going back into the framing.If the foam is thick, or the cladding particularly heavy, screw wood furring over the foam sheathing, back into the framing, and hang the cladding from the furring.  This approach provides an added benefit of a good drainage space behind the cladding.
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Resources 
JM literature 
AP Foil install guides 
 
 
Energy Code Ace 
http://energycodeace.com/ 

 
 
Industry groups  
(Foam Sheathing Committee) 
http://www.appliedbuildingtech.com/fsc 
 

Presenter
Presentation Notes
JM has a number of resources, from our Title 24 Insulation Guide, to install guides for cavity insulations and AP Foil foam sheathing.Industry resources would include Energy Code Ace, and the Foam Sheathing Committee, which has published a number of excellent documents providing guidance and details for flashing and cladding attachments, down to the detail of fastener type and spacing.

http://energycodeace.com/
http://www.appliedbuildingtech.com/fsc
http://www.appliedbuildingtech.com/fsc
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Summary 
Many insulation options for attics & walls 
• Attics 

• Vented prescriptive options 
• Unvented performance options 

• Walls 
• Fiberglass or spray foam + foam sheathing for most 
• Install quality is still critical 
• Foam sheathing may be the largest learning curve 

• Leverage your resources!  

JM is your source for complete 
insulation systems 
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Proposed changes for 2019 T24 

Overall 
• New Energy Design Rating, similar to HERS 

but with separate efficiency & PV parts 
Attics 
• Removed Prescriptive Option A (above deck 

insulation), Option B to become Option A 
• All below deck to be R-19 (Option A) 
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Proposed changes for 2019 T24 cont’d 

Walls 
• New mandatory minimum wall insulation: 

R-15 in 2x4 frames walls 
R-20 in 2x6 framed walls 

• QII to be a prescriptive requirement 
• CZ 1 & 11-16 walls move to U-0.043 prescriptive 

U-0.043 = R-21+R-7.5 in 2x6, 16”o.c. 
– 2x4 16”o.c. + R-13 (cavity) + R-13 (2” AP Foil) =  

U-0.041 
– 2x6 16”o.c. + R-18 (cavity) + R-9.3 (1.5” AP Foil) =  

U-0.039 
– 2x6 AWF + R-23.5* (cavity) + R-4.4 (¾” AP Foil) =  

U-0.043 *1½” JM Corbond III+R-13 FG 

 
 

 

 



JR Babineau 
Building Scientist 
Johns Manville Corporate R&D 
Francis.Babineau@jm.com 
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Title 24 Climate Zones 
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