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Welcome

HELPING YOU PLAY YOUR CARDS RIGHT



Brought to you by...

California Statewide Codes & Standards

This program is funded by California utility customers under the auspices of the California Public Utilities Commission and in support of the California Energy Commission.



Who Are We?

Gabel Associates, LLC
gina@agabelenergy.com

Host: Gina Rodda

Gina Rodda, our host for the Decoding Talk
series, is a Certified Energy Analyst (CEA), and
LEED Accredited Professional (AP).

She is involved in providing residential and non-
residential energy calculations for a variety of
building types throughout California; an
instructor of full day trainings; and host of
various webinars specific to Title 24 (Part 6)
Building Energy Efficiency Standards.

Gina has been in the energy modeling field since
1991, through the course of eight California
building energy code cycles.



Who Are We?

ConSol
imorton@ConSol.ws

Guest Speaker: John Morton

John Morton is a Senior Project Manager at ConSol
and has worked in the residential new construction
Industry since 2001. Prior to joining ConSol, he
worked for a homebuilder managing all aspects of
the homebuilding process from design
development through construction. Most recently
he ran the award winning residential new
cgnstruction programs for Southern California
Edison.

His is considered a leader in the field of residential
energy efficiency including extensive work in zero
net energy construction. He is on the Board of
Trustees at the California Homebuilding
Foundation and Board of Directors for the Building
Industry Association of Orange County.

John received his Bachelor of Science in Business
from Devry University after being honorably
discharged from the United States Marine Corps.



Our Goal Today

Review the 2016 residential requirements:

+ What is a high performance attic and wall;
+ How will that affect what we see for energy compliance;

+ What resources are available for builders, building
departments, architects and energy consultants to help
understand and implement these measures.



We would like to know
about you.




HELPING YOU PLAY YOUR CARDS RIGHT




Why? Intent Behind the Code

2020 — Net Zero
“New” Residential
Homes

2030 - Net Zero
llNewII
Nonresidential
buildings

History of 2016 Code Cycle

+ 1978: Title 24, Part 6, California State
Building Energy Efficiency Standards
established; updates every 3 years

+ 2003: California Energy Action Plan
adopted; efficiency 1st choice in
meeting future energy needs

+ 2006: AB32, Global Warming
Solutions Act, adopted to reduce
greenhouse gas emissions

+ 2008: “Big Bold Strategies” adopted —
California Energy Efficiency Strategic
Plan (CEESP)



What? Title 24 Part 6: Energy Code

http://www.enerqy.ca.qov/title24/2016standards/index.html
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Structure/Organization of the Standards

Subchapters
1-2

Subchapters
3-6

Subchapters
7-9

Appendix
1

All Occupancies

N
Nonres, High-Rise Res, &
Hotel/Motel Occupancies

Low-Rise Residential

J

Referenced in the

Standards & Documents
Standards
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TABLE 100.0-A APPLICATION OF STANDARDS

Additions

Occupancies

General Provisions for All Buildings

Nonresidential,
High-Rise
Residential, And
Hotels/Motels

Signs

Low-Rise
Residential

100.0, 100.1, 100.2, 110.0
General 120.0 140.0, 140.2
Envelope (conditioned) 106 11607 1108 1403
07 '
Envelope (unconditioned process spaces) N.A. 140.3(c)
HVAC (conditioned) 110.2, 1105, 1201,
120.2, 1203, 1204, 1404 140.0, 140.1
120.5, 120.8
Water Heating 11as 1703 1008
1209 - 1410
Indoor Lighting (conditioned, process spaces) 1109 1708 1300
1301, 1304 140.3(c), 140.6
Indoor Lighting (unconditioned and parking 1109 1208 1300
garages) 130.1, 1304 o ie
Outdoor Lighting 1109 1300 1307
1304 140.7
Electrical Power Distribution gl 1305 N.A. N.A.
Pool and Spa Systems 110.4, 110.5, 150.0(p) NA.
Solar Ready Buildings 141.0
110.10 N.A. 141.0(a)
EnveIOpe' ventilation, Process Loads 110.2,120.6 140.9 140.1 120.6, 140.9
Processes?
Indoor and Outdoor 130.0, 130.3 140.8 N.A. 141.0, 141.0(b)2H
General 150.0
Envelope (conditioned) 106 (107 | 188
150(a), 150.0(b),
150.0(c), 150.0(d),
150.0(e), 150.0(g)
150.0(m), 150.0(0)
Water Heating 110.3, 150.0(, n)
Indoor Lighting (conditioned, unconditioned 1109, 130.0, 150.0(K)
and parking garages) .
Outdoor Lighting 110.9, 130.0,150.0(k)
Pool and Spa Systems 1104, 150.0(p) N. A, N.A. 150.2(a), 150.2(b)
Solar Ready Buildings 110.10 N.A. NLA. NLA.

1 Nonresidential, high-rise and hotel/motel buildings that contain covered processes may conform to the applicable requirements of both occupancy types listed in this table.
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Energy Code Ace

www.energycodeace.com
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WISE

www.wisewarehouse.org

Workforce Instruction for Standards and Efficiency (WISE) is a training and education
program designed to support the transition of California new residential building toward

High Performance Attic (HPA) and High Performance Wall (HPW) construction
practices.

WISE is designed to help accelerate learning and implementation of high performance

building by training workers and providing a platform for the exchange of best practices
and solutions from industry experts.

This web portal is designed as a central point for sharing information related to the

program, including reports, technical briefings, case studies and event coordination.
15



Master Builder through CAHP

http://cahp-pge.com/
+

masterbuilder/

Master Builder is a limited

design support program for

earlty adoption of 2016 High
o)

Performance Attics & Hig
Performance Walls

Operating in all 4 IOU
territories

Cash incentives and subject
matter expert support with
design, permitting and initial
construction

Best practices to be shared
with the public via case studies

Contact Melissa Buckley
(mbuckley@trcsolutions.com)
for more information.
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CEC: Blueprint

http://www.energy.ca.gov/efficiency/listservers.html

+ Building Standards and Blueprint
listserv (automatic email list)

+ Best way to stay up with latest
information from CEC

< Software update approvals
< ATT status updates

< Code interpretations

< And so much MORE!

17



CEC: Future Code
http://www.energy.ca.gov/title24/2019standards/

2019 STANDARDS UPDATE SCHEDULE

DATE MILESTONES
February 2016-July 2016 Measures |ldentified and approval
August 2016 to June 2017 Stakeholder meeting/workshop & final staff workshop
June 1, 2017 CASE Reports submitted to the CEC
December 1, 2017 45-day Language Hearings
March 1, 2018 Adoption of 2019 Standards at Business Meeting
Junel, 2018 to Staff work on Software, Compliance Manuals, Electronic
November2018 Documents Available to Industry
November 1, 2018 Approval of the Manuals
January 1, 2019 Software, Compliance Manuals, Electronic Documents Available

to Industry

January 1, 2020 Effective Date
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Let’s Talk

HELPING YOU PLAY YOUR CARDS RIGHT



Our Question 1o You

As we are progressing toward California’s ZNE's goals, why has the

CEC focused on improvements to residential attic and walls for the
2016 standards?

To keep attics cooler to minimize the
effects of heat on ducts and HVAC
systems in order to extend the units life

most opportunity to reduce energy use in
bP Y 9y expectancy and save energy

residential construction - not as dependent on
occupant behavior as equipment, lighting, etc -
technology available now

Cooling demand and duct
location are critical.
Because they are running out

of components to squeeze.

To expand the number of dwellings
without building new energy sources
needed.

20
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Challenges

+ Challenge A:
< Climate Zone Matters

+ Challenge B:
< High Performance Attic (HPA)

0 + Challenge C:

ﬂ < High Performance Walls
P + Challenge D:

ﬂ _ <~ Performance Options

22



Challenge A

Challenge A

Climate Zone Matters
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Why?

Intent Behind the Code

+ The Warren-Alquist Act, requires the Energy
Commission to develop and maintain energy
efficiency standards that are

< "... cost effective, when taken in their
entirety, and when amortized over the
economic life of the structure when
compared with historic practice”.

+ Time Dependent Valuation (TDV)

hitp://www.eneray.ca.goviitl < Gives greater weight to energy saved
e24/2016standards/rulemaki ; : . :

S documents/2015-06. during peak perlo.ds. or.per}oc?ls when the
10_hearing/2015-06- generation capacity is at its limit and when
10 Adoption Hearing Pres . . . . )
entation.ndf the distribution system is near capacity.
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Why?

Intent Behind the Code

+ High Performance Attics (HPA) is a package
of measures that minimizes the
temperature difference between the attic
and the conditioned air in ducts.

http://www.enerqy.ca.gov/title24/2016
standards/prerulemaking/documents/
2014-07-

21 workshop/case reports/2016 Titl
e 24 Draft CASE Report-
Residential Ducts in _Conditioned S
pace-High Performance Attics.pdf

Impacts of Building Standards on Home Energy Use .



\‘m Mandatory, Prescriptive, Performance

Mandatory Measures “
Mechanical: §110.2, 110.3—1
Solar Ready §110.10

§150.0
Insulation
HVAC (including IAQ)
DHW Distribution

Lighting
— g
W x§ Prescriptive Approach Performance Approach iy

CBECC-Res

| —

Alterations: 8§8150.2




Roof: Mandatory Measures

E
Roof §150.0

4+ U-factor (wood framed attic): 0.043
< Example: R-22 (JA4.2.1-1A)

Reduced
from 2013

code which
| was R-30

27



Walls: Mandatory Measures

:
No change

NN standards.

4+ U-factor (wood framed 2 x 4): 0.102
< Example: R-13 (JA4.3.1-3A)

4+ U-factor (wood framed 2 x 6): 0.074
< Example: R-19 (JA4.3.1-5A)

j

28



Prescriptive Package A: §150.1 @

Hot/Cold Climate Zones Mild Climate Zones

\"
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Challenge B

Challenge B

High Performance Attics

30



Our Question 1o You

What are your top 3 concerns regarding the residential high

performance attics and walls?

"Walls: thickness of total assembly
1. Feasibility. Do installers know how to create these Attic: relevance in microclimates

new attics/walls for the installers that are willing to try. Both: added costs”
2. Resistance to change/ push back from installer.
3. Being able to meet code when (and it will be often)
developers/designers do not want to use high
performance attics and walls.

Contractors understanding

Education, adoption and

deployment by the building
industry. Detailing openings, especially
waterproofing windows.
Condensation in unvented attics.
Losing usable floor space due to thick
walls.

31
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‘m Roof: Air Space Example ‘5‘3

N
%) g (:m
-?<§E%8§w§§ NR | NRN |[NR| R8 | NR|[NR|[NR|[R8|[R8| R8 | R8 | R8 | R8| R8 | R8 | RS
=|5SEEHA[2%] | ooss
= ..:o-;_Q..__ = R'22
2|1868EE 99| < 8|/ R
S| @b Zzdo\ s 8 NR | NR [NR| R6 [ NR | NR|NR[R6|R6| R6 | R6 | R6 [R6 | R6 [R6|R6
- = D,
S

With Air Space?
No Air Space?

+ Air space ABOVE the roof deck but BELOW
the roofing material

< Common with tile roofing
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Roof: Vented Attic ‘53

, Ceiling insulation AND
above roof deck insulation

+ Above roof deck, which is typically in
the purview of the roofer. R-value
depends on with or without “airspace”.

| + Celling insulation must also be
provided.

1 2 *

il + Upper insulation dependent upon CZ.

Mandatory
U-factor

conunuous
Insulation Above
Roof Rafter
Roofing Type

With Air | No Air

0.043
(R-22)

Space | Space

§150.1(C)9A

Roofs/Ceilings
Option A

Ceiling Insulation

Radiant Barrier 34




HPA: Option A

+ Basic design: Example CZ 12

< Ducts and air handler remain in the
attic

< Vented attic

< Above deck rigid foam (R-6) +
Radiant Barrier

= Air space below roofing product
< Ceiling insulation (R-38)
< R-8 duct insulation

< Control duct leakage to maximum
5% (HERS verified)

< Cool roof:
= Aged solar reflectance = 0.20
= Thermal emittance = 0.75



Roof: Vented Attic

Option

B

deck.

/////////

Roofs/Ceilings

Mandatory
U-factor
S T
Jos} 8_ I Q
e e =) S
8 = Pz p]
w3 T |Er=,
sl 8 sl < S 0.043
= © || S o
8_§ m S0 (R-22)

Ceiling Insulation

|| Radiant Barrier

provided.

| Ceiling insulation AND
below roof deck insulation

+ Below roof deck. R-value depends on
with or without “airspace” above roof

+ Ceiling insulation must also be

+ Radiant Barrier dependent on CZ.
+ Upper insulation dependent upon CZ.

10

11

12

13

14

-

16

R 18

R 18

R 18

R 18

R 18

R 18

R 18

R 18

R 13

R 13

R13

Faile

R 13

K13

bl

R 13

R 38

R 38

R 38

R 38

R 38

R 38

R 38

R 38

NR

NR

NR

NR

NR

NR

NR

NR
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Roof: Vented Attic ‘53
Option C

l
Ducts and air handler in
conditioned space

+ Conditioned space = habitable
space!

/////////

+ Ceiling insulation only.

< Must be a vented attic

+ Radiant Barrier dependent on CZ.
2016 TABLE 150.1-A COMPONENT PACKAGE-A STANDARD BUILDING DESIGN - ROOF

Climate Zone

Mandatory

U-factor 1 2 o 4 5 6 i 8 9 10 11 12 13 14 15 | 16
é)’ o | Ceiling Insulation R38 | R30 |R30| R30 | R30 | R30|R30|R30|R30| R30 | R38 | R38 | R38| R38 | R38] R 38
% LC)%\ o.042
ol|lsT IrOe
o|ag _ _ (R-22)
S O <i| Radiant Barrier NR | REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ | NR
o

37



HPA: Option C

Basic Design: 3 Options

In a plenum Open-Web floor truss
(box or scissor truss) Dropped ceiling soffit in two story homes



Additions/Alterations

HELPING YOU PLAY YOUR CARDS RIGHT



HPA: Additions

Additions 700 ft2 or less

+ Insulation:;

< Mandatory insulation requirements only

(U-factor = 0.043 / R-22)

4+ Radiant Barrier:

< Package A (CZ 2-15) for vented attics

Additions over 700 ft2

+ Package A: Option B performance baseline

Mandatory Climate Zone
U-factor 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16
=<
(S] = o
Sl T8 NR [ NR [NR|R18| NR | NR |[NR|R18(R18| R18 [R18 | R18 |R18| R18 |R18|R 18
n © '; Zon
2 gl 2 |E
= |59 2 (8|S 8]| oo
3|83 & |8lc8 : NR [ NR [NR|R1I3| NR | NR [NR|R13[{R13| R13 |[R13|R13 |R13|R13 |R13|R13
o g_% s So| (R22)
9 =)
& Ceiling Insulation R38 [R38 [R30| R38 |R30|R30|R30|R38|(R38| R38 [R38 | R38 |R38| R38 |R38|R38
Radiant Barrier NR [ REQ [REQ| NR | REQ |REQ[REQ| NR [ NR [ NR | NR | NR | NR | NR | NR [ NR {40




HPA: Alterations

R-22

All Alterations

+ Insulation:
< Mandatory insulation requirements only

= (U-factor = 0.043 / R-22)

+ Radiant Barrier:
< Package A (CZ 2-15) for vented attics

41



HELPING YOU PLAY YOUR CARDS RIGHT




Compliance Paperwork: CF1R-NCB-01 ‘25

-
/ F. Ceiling/Roof Insulation (Section 150.1(c)14)

STATE OF CALIFORNIA

NEWLY CONSTRUCTED BUILDINGS

CEC-CFIR-NCE-D1-E (Rewised DH1E)
CERTIFICATE OF COMPLIANCE

CALIFORNIA ENERGY COMMISSION E

CF1R-MCB-01-E

Prescriptive Newly Constructed Buildings (Page 2 of 7)
Project Mame: | Date Prepared:
D. Opague Surface Details — Mass Walls (Section 150.1{c)1)
01 02 03 04 05 06 o7 [ o | oo 10 [ 11
Froposed Required
. . . . Appendix 144 . . . .
walls Mass Furring Strip Interior Insulation Exterior Insulation Ref Interior Insulation Exterior Insulation
erence

Above Thickness Thickness
Tag/ID Grade Mass Type {inches) {inches] R-value U-factor R-value U-factor | Table cell R-value U-factor R-value U-factor
E. 5lab Insulation [Table 150.1-A)

01 oz o3 o
Proposed Required
Insulation Insulation Insulation Insulation
Floor Type R-valus U-factor R-valuwe U-factor Comments

Mote:
. H joors require mandatory slab insulation |see Table 110.8-4). \

/ \

0l 0z 03 04 05 06 o7
Air Space above Roof Deck Below Roof Deck Radiant Barrier Vented Attic?
Option [es/Na) R-value R-value ceiling Insul. R-value Required? [ves/Na)
N Al P o Al /D IsXa¥eS \/ \/
() INO NO IN/ NO O 2 €S 2 €S P

\ Note:

Wulation is installed above the roofing membrane, or above the layer used to seal the roof from water penetration, the insulation shall have a maximum water absogpsief of 0.3

by wolume when tested according to ASTM Standard C272.
O t |

Registration Number: Registration Date,/Time: HERS Provider:
Ca Building Energy Efficiency Standards - 2016 Residential Compliance March 2016
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Compliance Paperwork: CF1R-PRF-01

L

_—

\ N : :
Left Wipdows 2 Left Wall 2 (Front-90) — - 1 240 0.34 0.33 Insect Screen (defaultl
Back W{ndows 2 Window BackWall (Left-180) -— — X 034 0.33 Insect Screen (default)
Right Windows 2 Window Right Wall 2 (Back-270) -— — 1 32.0 0.34 0.33 Insect Screen (default)
DOORS
01 07 gy
/( Side of Building Area (ft%) U-factor
( Entry Door Front Wall 210 0.50
o
oor Back Wall 167 0.50 /
Door Wall to Gamge 200
GarageCarDoorFront GarageWallFront 128.0 0.70
t .
Registration Numbjer: Registration Date/Time: HERS Provider:

CA Building Energy|

Efficiency Standards - 2016 Residential Compliance

Report Version - CF1R-Invalid Version-572

Report Generated at: 2016-07-18 18:11:18
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Installation Compliance : CF2R-ENV-03-E

STATE OF CALIFORNIA

INSULATION INSTALLATION /_@\

CEC-CF2R-ENV-03-E [Ravised 01/1E) CALIFORNLA BRERCY COMMISSION
CERTIFICATE OF INSTALLATION \ CF2R-ENV-03-E
Insulation Installation W’
Project Mame: | Enforcament Agmscy: | e

Crwmling Address: | 3 | Tp Code:

Medium and light density SPF manufacturers claim various R-values per inch. in Colifornio the maximum A-value that can be claimed for ccSPF is an
R-value of 5.8 per inch, and for ocSPF is an R-volue of 3.6 per inch, unless documentation is provided showing that the product and/or manufacturer
has a current ICC ion Service Report (ESR) that shows compliance with Accep Criteria for Spray-Applied Foam Plastic insulation-AC377.

A. Roof/Ceiling Insulation

01 02 03 04 o5 06 o7 OB L] 10
Cavity Insulation |Abowve Deck | Below Deck
Framing | Framing Size | Insulation ESR Insulation Depth Insulation Insulaticn
LD, mManufacturar & Brand Material & spacing Mumber R-value {inchias) R-value R-value

Type
Owens Corningl Wd | 2xI0 2% ”Batty 234| 3& 10 3 N/A

Exterior Interior
Cavity Insulation wall wall
Framing | Framing Size | Insulation ESR Insulation Depth Insulation Insulation
1.D. Manufacturer & Brand Material & Spacing Type Mumber R-value {inches) R-value R-value
C. Mass Insulation
o1 02 03 o4 05 06 o7 0B
Furring Strip Exterior Interior
Mass Thickness Type/ Depth Insulation Insulation
1.0. Manufacturer & Brand Location [inches) [inches) lation Type R-value R-value
D. Raised Floor Insulation
01 02 03 04 05 06 o7 (] 03 10
Cavity Insulation | Exterior Floor | Interior Floor
Framing | Framing Size | Insulation ESR Insulation Depth Insulation Insulation
1.D. Manufacturer & Brand Material & Spacing Type Number R-value [inches) R-value R-value
E. Slab Floor/Perimeter Insulation [See Section F. for Insulation Requirements for Heated Slabs)
01 02 o3 04 05 06 a7 ]
Vertical Haorizontal
Insulation Insulation Insulation Insulation u
1.D. Manufacturer & Brand Floor Type Insulation Type | Depth [inches) R-Value Length (inches) Length [feet] O | Q
Registration Number: Registration Date/Time: HERS Provider:
CA Building Energy Efficiency 5tandards - 2016 Residential Compliance lanuary 2016




Installation Compliance : CF2R-ENV-04-E

b

A. Radiant Barrier

01 | Brand Mame and Product Mumbser

Shining Board #345

02 | installation Type

Sheathing board

03 | Total Attic Area [ft’]

1000 sq- ft-

B. 5chedule of Lower Vents
The Met Free Area (MFA) of 3 manufactured product is stated on the packaging or on the manufacturer's specification data sheet. For non-

manufactured products, assume that the net free area is one third of the total aperture area.

01 o2 03 o4
NFA Per Vent {in)
Type of Vent [Manufacturer’s Number of vents Total NFA Per Vent Type

[(For instance, eyebrow vent, eave vent, round vent)

Specification Sheet)

Installed

fin)

Eave vents

7100/7

5

10

C. Schedule of Upper Vents
The Met Free Area of a manufactured product is stated on the packaging or on the manufacturer's specification data sheet. For non-manufactured

products, assume that the net free area is one third of the total aperture area.

01 o2 03 o4
NFA Per Vent {in)
Type of Vent [Manufacturer’s Number of WVents Total MFA Per Vent Type
[For instance, eyebrow vent, eave vent, round vent] Specification Sheet] Installed |in2:|

Eyebrow

100/7

5
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Challenge C

Challenge C

High Performance Walls

47



48

wd 3% po L2 vy €LY 1oy €YY ey
Mm\w “m‘u eerh M.aﬂ el M.m“w e ) MHM
2 . p L i o
L) L] & R e Goil = Fom IS
!
| sM% %Hv ) i ) L Lo
Te) A Bowi i e a Pl [ bt
ik i i M fee i 5 i)
o o5 o X o e o3 o
iy ey W ey ) oy
fag §ac) e e e & 2
L P e D P e | et
T s o R ez o o T
o o5 LB o3 e L2 - X
5iag 3 e o ey fEh
oy B3 P e o P e 3
-3 £ e X2 ) g
i oy Wb (e o b ¢ Lh
e o W oy oy ¢y
[N L o T e o] 2 e
b i i WA Tl
e £° PV [ g
£ 3 ke ol [ < LE
i L3 v 43 o L3 ey fELECT)
£ el m g o0 = oo e £y 8
e b b s s b e e
23 232 : T &3 (]
< o3 B o ¢z B 0
oot o8 ey [y o
- L3 i e 2
o wa £ Rd . B
S s s HL ¢y CE
Poame T a
fEntin e e e P B e
] o §ae smi ~EaeG e
: : & L i P o 3
= L2 f 3 %3 ) g MO
| o o s R e o
| e . o 5 :
s - o
fouEERn w3
s s . - oo o oo

| v o =
| =R o i3 e
| . e o 2> 123
| 1 NS - s

P o

e

odon

ey W [an PN iy
wed [ | b= i

e oy & D
e T e - e
b Sy e EyelE

&
O

TR e
ey Ld

T
oy L3

oy oy o

mEteraEn 20
fi e A e i -
e fani Sl £y ] d oy

BeoEe ey = ey ey ey T
o L3 L3 e Sl n N

- h =2 e = fr e
Bcord L T R Bbens EERT i

g 2 ¥ LD L3 o
ioaEm & iehien B e =G enl
L i

L LIl

3 :
e Enodes caliie e
4 SEds e kem s & o2 =

oy
48]
wed
i1

Lo -
e =y

Sont b
o —

P B

OB
T SSEN

{

el

B SSE

s

D Tpie 1501-A - Walls

Spelo BA0qY

mm_.ﬁ\g, EC:.G_ r: &Q m w.}mzmm

FRRRR AR R R AR A




Wall: Above Grade - Framed ‘2.5

EEE——— U-factor = 0.051
— .':Sheathing 4+ 2x 6 R-19 + R-5 continuous
Batt insulation & Or..2?

- Continuous insulation

S TR Vapor barrier

Siding

U-factor = 0.065

4+ 2 x4 R-13 + R-5 continuous

2016 TABLE 150.1-A COMPONENT PACKAGE-A STANDARD BUILDING DESIGN

Climate Zone

U-factors Mandatory

1 | 2 | 3] 4] s 6 | 7 8 | 9 [ 10 [ 1n ]| 12 | 3] 14 | 15 ] 16
2013 Above Grade
102 .
. (()2x91) U0.05: R 15+4 or R 13+5
o Lgl B o
s 8l § 0.074 | 0.051| 0.051 |0.051|0.051|0.051|0.065 | 0.065 | 0.051|0.051|0.051|0.051| 0.051 | 0.051 | 0.051 | 0.051 | 0.051
=0 | ()
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Framed Wall Assembly

Slide courtesy of CAHP - Master Builder
Advanced Home Design and Building Practices
2016 Code Readiness Program

Stud Cavity Exterior v e BT oy T e
Spacing|Insulation |Insulation y yp

0.050 24" OC R-19 R-5 (1) Low density fiberglass batt
0.051 2x6 16" OC R-21 R-4 (1") High density batt or BIB
0.049 2x6 16" OC R-19 R-6(1.25") Low density fiberglass batt
0.050 2x4 16" OC R-15 R-8 (2") High density batt

**Multiple combinations of similar materials will achieve these same U-factors



Alternative Wall Systems

Double Wall Staggered Stud Wall

(View from above)

Staggered Stud

Exterior Wall

Y g% p U g
Interior Wall |
Can use 16" or
Conventional 24" spacing.

Exterior Wall

—16"—

Interior Wall

Benefits:
— Can use 2x4 studs for a 6", 8”,10" (or more) cavity, providing for increased
thickness of insulation
— Reduced thermal bridging, 8" staggered cavity reach 0.041 U-Factor

Slide courtesy of CAHP - Master Builder
Advanced Home Design and Building
Practices 2016 Code Readiness Program



Alternative Wall Systems

Structurally Insulated Panels (SIPs) Insulated Concrete Forms (ICFs)

Benefits:
— Minimal thermal bridging
— Factory fabricated
— Lower labor costs
— Seismic durability
Slide courtesy of CAHP - Master Builder

Delivery costs can be significa nt Advanced Home Design and Building Practices
2016 Code Readiness Program



Wall: Above Grade — Non Framed ‘53

+ Mandatory U-factor = 0.102

< 0.102 example: Any 5" or thicker
solid concrete wall

+ Prescriptive U-factor = 0.125

< Example: 6" solid concrete wall with
R-8

2016 TABLE 150.1-A COMPONENT PACKAGE-A STANDARD BUILDING DESIGN

U-factors Mandator Climate Zone
- y 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
e @ — é 0.070 | 0.070 | 0.070|0.070| 0.070 | 0.070 | 0.070 | 0.070 | 0.070 | 0.070 | 0.070 | 0.070 | 0.070 | 0.070 |0.070 | 0.059
ﬂg EEE 0.102 R13 | R13 |R13|R13| R13| R13 | R13 |[R13|R13|R13|R13| R13 [R13 | R13 | R13 | R17
< Py '
= é ?’:: — -% 0.125| 0.125 | 0.125|0.125| 0.125 [ 0.125 | 0.125 | 0.125|0.125|0.125|0.125 | 0.125 | 0.125 | 0.125 |0.125 | 0.070
<|== 5 R80| R80 |[R80|R80|R80|R80| R80|R80|R80|R80|R80| R80 |R80| R80 |R80|R13
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Additions/Alterations

HELPING YOU PLAY YOUR CARDS RIGHT



HPA: Additions

Additions of any size
+ Insulation:

<+ Extended walls:
= 2x4=R-15
= 2X6=R-19
< New walls:
= Package A: U-factor = 0.051 (2 x 6=R-19 + R-5)

--______

‘Sheathing

Batt insulation
- Continuous insulation
TR \Japor barrier

Siding
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HPA: Alterations

All Alterations

% U-factor (wood framed 2 x 4): 0.102
= Example: R-13 (JA4.3.1-3A)

% U-factor (wood framed 2 x 6): 0.074
= Example: R-19 (JA4.3.1-5A)

+ Mandatory insulation requirements only:

56



HELPING YOU PLAY YOUR CARDS RIGHT




Compliance Paperwork: CF1R-NCB-01 ‘Q

@2)@ 247 19 5 057 4-3-71 6D 0-057 />

2x6 (R-19) +R-5

58




Compliance Paperwork: CF1R-PRF-01

N
E—

2x6 (R-19)




Installation

Compliance : CF2R-ENV-03-E

STATE OF CALIFORMNIA
INSULATION INSTALLATION /_@\
CEC-CF2R-ENV-03-E [Ravised 01/1E) CALIFORNLA BRERCY COMMISSION
CERTIFICATE OF INSTALLATION \ CF2R-ENV-03-E
Insulation Installation )
Proiec: Mame: | Enforcamant Agescy: | Pt hureber:
Crwmling Address: | 3 | Tp Code:
Medium and light density SPF manufacturers claim various R-values per inch. in Colifornio the maximum A-value that can be claimed for ccSPF is an
R-value of 5.8 per inch, and for ocSPF is an R-volue of 3.6 per inch, unless documentation is provided showing that the product and/or manufacturer
has a current ICC ion Service Report (ESR) that shows compliance with Accep Criteria for Spray-Applied Foam Plastic insulation-AC377.
A. Roof/Ceiling Insulation
ol 02 03 04 05 & o7 OB o9 10
Cavity Insulation |Abowve Deck | Below Deck
Framing | Framing Size | Insulation ESR Insulation Depth Insulation Insulaticn
LD, mManufacturar & Brand Material & spacing Type Mumber R-value {inchias) R-value R-value
3 TR
Owens Corningl Wd | 2xI0 2% ”Batty 234| 3& 70 E N/A

Exterior Interior
Cavity Insulation wall wall
Framing | Framing Size | Insulation ESR Insulation Depth Insulation Insulation
1.D. Manufacturer & Brand Material & Spacing Type Mumber R-value {inches) R-value R-value
C. Mass Insulation
o1 02 03 o4 05 06 o7 0B
Furring Strip Exterior Interior
Mass Thickness Type/ Depth Insulation Insulation
1.0. Manufacturer & Brand Location [inches) [inches) lation Type R-value R-value
D. Raised Floor Insulation
01 02 03 04 05 06 o7 (] 03 10
Cavity Insulation | Exterior Floor | Interior Floor
Framing | Framing Size | Insulation ESR Insulation Depth Insulation Insulation
1.D. Manufacturer & Brand Material & Spacing Type Number R-value [inches) R-value R-value
E. Slab Floor/Perimeter Insulation [See Section F. for Insulation Requirements for Heated Slabs)
01 02 o3 04 05 06 a7 | ]
Vertical Haorizontal
Insulation Insulation Insulation, ulation
1.D. Manufacturer & Brand Floor Type Insulation Type | Depth [inches) R-Value Length [inc

Registration Number: Registration Date/Time: HERS Provider:

CA Building Energy Efficiency 5tandards - 2016 Residential Compliance lanuary 2016

6 (R-19) +R-5
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High Performance Walls




Challenge D

Challenge D

Performance Options
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Performance Options: §150.1

Trading Building Features

+ Prescriptive measures can be
traded using the performance
method:

- TDV penalty

= Not meeting prescriptive
requirements of CZ

+ TDV credits

= Exceeding prescriptive
requirements of CZ
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Performance Options

( + Unvented Attic

Envelope + High density spray on insulation (HERS verified)
+ HERS verified tight home

+?

~

4 + Increased efficiency

+ Alternative system types (i.e. radiant)

+ HERS measures (i.e. ducts in conditioned space)
+7?

/
~

é + Increased efficiency

+ Combined hydronic system

4+ HERS measures (i.e. distribution credits)
+7?

)
~

[ + Solar hot water system (thermal storage)
TELENEL S + Photo voltaic (PV): notin CZ 6 or 7

J
~

64



Envelope

+ HERS

< Quality Insulation
Installation (QII)

< Tight home

SOME Performance Options

4+ Unvented attic

< Ducts in unvented attic
not considered
“conditioned” unless it is a
directly conditioned space

+ High density spray on
insulation

< Must be verified by HERS
rater for performance
credit
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HVAC

+ HERS

< Ducts in conditioned space

= tight ducts in
conditioned space

< Duct design (reduced duct
surface, etc.)

SOME Performance Options

+ Increased efficiency

< CEC cannot require
increased efficiency
beyond Federal
minimums

< Triggers HERS verification

+ Alternative systems

< Ductless
= Radiant
= Mini ductless split
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Four Ways to Reduce Duct Loss

1. Cool attic or High Performance Attic (HPA)
= No change to thermal envelope
= Vented attic
= Addition of insulation at roof deck

2. Sealed attic or Unvented Attic or (UVA)
= Move thermal envelope

3. In the house or Ducts in Conditioned Space (DCS)

= Relocate ducts and
air handling unit )
o or
inside the home

4.  Go ductless!

Slide courtesy of CAHP - Master Builder
Advanced Home Design and Building Practices

2016 Code Readiness Program



DHW

+ HERS
< Pipe insulation

< Distribution design

= Point of use / Compact
design / Parallel piping

SOME Performance Options

+ Increased efficiency

< CEC cannot require
increased efficiency
beyond Federal
minimums

+ Alternative systems
< Combined hydronic
< Solar thermal storage

< Geothermal
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&2

Residential PV Systems

Increased PV Credit

+ The PV System Credit is available only if:
< The Performance Approach is used
< The project is in Climate Zones 1-5, 8-16

< The system is:
= > 2 kWdc* for Single Family

= > 1 kWdc* for Multi Family

< The amount of credit will depend upon
A typical 1kWdc system often has the Climate Zone and the Conditioned
approximately four PV panels Floor Area of the dwelling.

* kilowatts direct current

+ PV System credit does not require HERS
verification unless getting rebate from the
New Solar Homes Partnership (NSHP)

For the 2019 Standards, the PV tradeoff will no longer be available to trade
away the 2016 HPA and HPW (AND not allowed for current CAHP programs)



HELPING YOU PLAY YOUR CARDS RIGHT




Permit Compliance : CF1R-PRF-01

CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD CF1R-PRF-01
Project Name: Rasidential Example Calculation Date/Time: 18:12, Mon, Jul 18, 2016 Page 2of 8
Calculation Description: Title 24 Analysis Input File Name: Res Sample.ribd16x

ENERGY DESIGN RATING

Energy Design Rating (EDR) is an alternate way to express the energy performance of a building using a scoring system where 100 represents the energy performance of the Residential Energy Services (RESNET)

fi home ch ization of the 2006 International Energy Conservation Code (IECC). A score of zero represents the energy performance of a building that combines high levels of energy efficiency with
renewable generation to"zero out” its TDV energy. EDR i i ion of p not by Title 24, Part 6 (such as domestic i and ics), it is not used to show
compliance with Part 6 but may instead be used by local jurisdictions pursuing local ordinances under Title 24, Part 11 (CALGreen).

As a Standard Design building under the 2016 Building Energy Efficiency Standards is significantly more efficient than the baseline EDR building, the EDR of the Standard Design building is provided for Information.
Similarly, the EDR score of the Proposed Design is provided separately from the EDR value of installed PV so that the effects of efficiency and renewable energy can both be seen

EDR of Standard Design EDR of Proposed Design EDR Value of Proposed PV Final EDR of Proposed Design
45.2 45.1 22.0 23.2
(| Design meets Tier 1 requirement of 15% or greater code compliance margin (CALGreen A4.203.1.2.1) and Qll verification prerequisite.
O Design meets Tier 2 requirement of 30% or greater code compliance margin (CALGreen A4.203.1.2.2) and Qll verification prerequisite.
O Design |:neets Zer.n Net Ener.gv IZNE.l Design Design.ation r.equirement for Single Family in cimate zone CZ10 Ilsiverside} (CALGreen A4.203.1.2.3) il ing on-site ph Itaic (PV) ble energy
generation sufficient to achieve a Final Energy Design Rating (EDR) of zero or less. The PV System must be verified.

— e

ENERGY DESIGN RATING PV “DETAILED L ——

/DEMW] Module Type CFl Azimuth (deg) Tilt Input Array Angle (deg) {x-!;ul:t‘l:Z} Inve: 1]

2 Standard O 180 deg 22.0 4.8 96

REQUIRED SPECIAL FEATURES

The following are features that must be installed as condition for meeting the modeled energy performance for this computer analysis.

\%stem: 2.0 kWdc

B el

HERS FEATURE SUMMAR = =

The folloy summary o tures that must be 15 computer analysis. Additional detail is provided in the
buj g components tables below.

/

'Building—level Verifications:

* 1AQ mechanical ventilation

Cooling System Verifications:

* Minimum Airflow

» Verified SEER

» Refrigerant charge or fault indicator display
* Fan Efficacy Watts/CFM

HVAC Distribution System Verifications:

* Duct Sealing

Domestic Hot Water System Verifications:

\— None —

\_/

Registration Number: Registration Date/Time: HERS Provider:
CA Building Energy Efficiency Standards - 2016 Residential Compliance Report Version - CF1R-Invalid Version-572 Report Generated at: 2016-07-18 18:11:18
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Installation Compliance : CF2R-SPV-01-E

-

D

A. General Infermation

o1

Is this PV system being used to claim a Compliance Credit for
PY installation im a single family residence?

o2

Is this PV system being used to comply with the Solar Ready
Area Exception?
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Residential HERS Measures

HERS-verified Measure
Mechanical

(if credit taken)
Mandatory | Prescriptive | Performance

Duct sealing (maximum leakage)

Indoor air quality ventilation (based on ASHRAE Standard 62.2)

Refrigerant charge or Installation of a charge indicator display

CZ2,8-15 |CZ1,3-7,16

Duct design (reduced surface area, high insulation, and duct location)

Ducts entirely in conditioned space

Option C

Low leakage ducts entirely in conditioned space

Ducts <12 feet outside conditioned space

Low leakage air handlers

Cooling coil air flow and air handler fan watt draw AND/OR
Verified return duct design and air filter device

High SEER

High EER

Photovoltaic (PV) system capacity to qualify for PV rebate via New
Solar Home Partnership

Central fan integrated ventilation cooling systems

Optional B

Zonal control

Evaporatively cooled condensers

Ice storage air conditioners

Plumbing

Pipe insulation

Verified design (parallel piping, compact design, point of use)

Multifamily recirculation loops

Envelope

Quality insulation installation (QII)

Building envelope sealing

HERS verified pre-existing conditions

A Unless it is a ductless system (e.g., ductless mini splits)

8 A project may comply prescriptively by using either a central fan integrated ventilation cooling system.
+ If a central fan integrated cooling system is used, it requires HERS verification, and it must meet duct leakage, fan

watt draw and airflow requirements.

+ If a whole house fan is used, it does NOT require HERS verification.

€ If Qllis used for compliance credit, multiple inspections are required to confirm that QII standards are met.

D If the prescriptive option of not installing a tankless water heater is chosen, then HERS verification apply.
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Next Steps

HELPING YOU PLAY YOUR CARDS RIGHT



A new website developed by the Statewide Codes & Standards Program

to help you meet the requirements of Title 24, Part 6

We offer FREE

A variety of tools to Classroom and online Fact Sheets, Trigger
help you identify the trainings on Title 24, Sheets, Checklists,
forms, installation Part 6. and FAQs to help
techniques, and you understand when
building energy Title 24, Part 6 is
standards relevant to “triggered” and how
building projects in to correctly comply
California when it is

visit us at

www.EnergyCodeAce.com



"What's Changed”
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‘m Residential Plans Examiner Checklist

Dynamic or Static

== RERUUIES IR rians | i wi:‘::; + Dyn a m ic:
s e — + Computer is required

<~ Adobe Reader is required

) firacve T ks < Organized to help organize
| | DEMEE | St plan check for all the Title 24
|jm:_||1c|3 non-HERS E;;l::"a; non-HERS . .

QRioes e T Part 6 certificate of
Suppart Documents 0O MrsEczz 815 + R
B i | S | feiopial Compliance forms (NRCC)

Caxtificate of Compliance (CFIR ) Genem| inlormation

% You can choose to have

e - predetermined “Plan Check
| === —— Responses” populated for

items not meeting code.

I iTmmmmnaaﬂ : | w0 |

(1 004a

Bodroors (par dwelling) : i | swoig |
Mudtifamily & hoted/metel units

4+ Static:

E
8
F]
2
=y
3
&
.y X N (N N BEN | | | | | [ | [ | | NN M

< No computer required © .



‘n Residential Building Inspector Checklist

Static

+ No computer required ©

+ Provides guidance on which
building features must be
documented with which
forms

< These forms are designed
to be a verification tool in

the field.

78



WISE: Attics
www.wisewarehouse.org

WISE CODE REQUIREMENTS PRODUCTS/SOLUTIONS CASE STUDIES RESOURCES EVENTS & FORUMS ABOUT US

Workforce Instructions tor
Standards and Efficiency

¥ &

Installation

» Wedgelt Installation Instructions
» Raised Heel Trusses for Home Efficiency - APA Report R330
» STS Coatings - HeatBloc Ultra Product Specifications
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EPIC WISE L WISE|

Btandards and Effislency

Builder Solutions to Meeting Compliance

+ Meet with Builders to
present solutions:

< Including the senior
management, project

management and purchasing
for the project

+ WISE team will present multiple solutions for meeting high
performance walls and attics along with projected cost

< WISE team will work to understand builder concerns and address each one

< Builder team will select a solution best suited for their product



EPIC WISE Sl SE

On the Job TRAINING!
+ Working Group will ensure that:

< All plans and details are done correctly
to implement the chosen solution;

< All subcontractors, consultants and
builder staff understand all installation
requirements;

< Nothing is being bid that is
unnecessary by reviewing all contract
: scopes of work and subcontractor
+ Create a working group bids:

mCIUdmg- < Installers are working efficiently and

< Builder, WISE team, Architect, the product is installed properly
Engineers, Energy Consultant, HERS  through on-site training.
Rater, Relevant Subcontractors and
Product Manufactures



EPIC WISE Sl SE

Manufacturer Benefits

+ Builder networking:

< The builders will see how the product
should be installed.

= Allows builders to experiment with
new technologies

< Manufacturers are invited to provide
the training on their products.

= @Gives the builder experience with
+ Proper product installation: the product as opposed to relying
on product literature.
< Insures that the builders are

. . < Participating in the trainings helps
installing the products correctly. pating 9 P

build a line of communication with
= Increases product satisfaction builders.
and performance.



CAHP

http://cahp-pge.com/masterbuilder/
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Master Builder through CAHP

http://cahp-pge.com/masterbuilder/

+ Guidance on HOW to model high
performance features;

< CBECC-Res
< Energy Pro
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