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2016 Prescriptive Requirement 

Prescriptive Package(s) in CZ 1, 2, 4, 8-16 
High Performance Vented Attic (HPA) 

(Based on a Tile Roof) 
Option-B  Below Deck 
•R-13 Insulation Below Roof Deck  
•R-38 Ceiling Insulation 
•Radiant Barrier Not Required 
OR 
Option-A  Above deck insulation  
R-6 Insulation above the roof deck  
 
OR 

 
Option-C Ducts in Conditioned Space (DCS)* 

• Locate ducts and air handler in conditioned space 
• HERS verification of no duct leakage to outside 
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Options A, B, C  Examples 

Ducts in Conditioned Space 
Option C 

Above Deck 
Insulation 
(Option A)  

Below Deck 
Insulation 

(Ventilated) 
(Option B) 

Sealed  Attic with 
Blown-in Insulation 

(Performance) 
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Source for some Products 

http://www.wisewarehouse.org/ 
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2019 Proposed Prescriptive  

 

Residential Roof Deck Insulation 
(Based on a Tile Roof) 
•Option B  

• Prescriptive R-value assume R-19 below the deck  
o CZs 4 and 11-16 for low-rise residential buildings 
o CZs 4, 8, 9 and 11-15 for multifamily 

Roofs with no airspace (Asphaltic roofs) R=25 

• Option A 
o Prescriptive R-value R-8 for continuous insulation.  

Roofs with no airspace (Asphaltic roofs) R=10 + Radiant Barrier 

 

NOTE: Not a Prescriptive requirement in all climate zones 
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Prototype Buildings 

Item Description Unit 
New 

Construction 
2,100 ft2 

New 
Construction 

2,700 ft2 

New 
Construction  
Multi-family 

6,960 ft2 

1 Roof Deck Area Square feet 2,520 1,740 4,176 

2 Wall Area Square feet 1,018 2,130 3,760 

3 Wall Area between 
house and garage Square feet 250 250 0 

4 Wall Area between 
house and attic Square feet 0 42 0 

5 Window Area Square feet 420 540 1044 

6 Door Area between 
house and garage Square feet 20 20 0 

Minimally Compliant with 2016 Standards 
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Incremental costs  for the proposed 
Measure 

Measures 2,100 ft2 Single 
Family 
Prototype 
(1 Story) 

2,700 ft2 
Single Family 
Prototype 
(2 Story) 

8-Unit 6,960 ft2 
Multifamily 
Prototype 

R-19 Below-
Deck Batt HPA 

vs. R-13 

 
$341 

 
$245 

 
$565 

Costs are based on builder reported R-19 vs R-13 incremental costs 
of $.08/ft2 of roof deck area. This was increased by 15% to $.093/ft2   
and labor addition of 1 hour per 1050 ft2 of roof deck area was added 
times the hourly rate.  Insulation contractor is experienced with HPA, 

which not all are at this time. 
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Lifecycle Cost-effectiveness Summary per  
Dwelling Unit -(2,430 ft2 blended prototype) 
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Net Present Value



Sheet1

		

								Climate Zone		Benefits		Costs		Benefit-to-Cost Ratio

										TDV Energy Cost Savings + Other PV Savings		Total Incremental Present Valued (PV) Costs  (2020 PV $)

										(2020 PV $)

								1		n/a		$283		0

								2		n/a		$283		0.86

								3		n/a		$283		0.58

								4		$362		$283		0.64

								5		n/a		$283		0.57

								6		n/a		$283		0

								7		n/a 		$283		0

								8		$342		$283		0.45

								9		$449		$283		0.63

								10		$394		$283		0.69

								11		$517		$283		1.21

								12		$668		$283		1.08

								13		$777		$283		1.13

								14		$596		$283		1.19

								15		$965		$283		1.31

								16		$428		$283		1.26
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										2100												2700

								Climate Zone		30-Year TDV Electricity Cost Savings		30-Year TDV Natural Gas Cost Savings		Total 30-Year TDV Energy Cost Savings						Climate Zone		30-Year TDV Electricity Cost Savings		30-Year TDV Natural Gas Cost Savings		Total 30-Year TDV Energy Cost Savings

										(2020 PV $)		(2020PV $)1		(2020PV $)								(2020 PV $)		(2020PV $)1		(2020PV $)

								1		$0		$648		$648						1		$5		$1,235		$1,240

								2		$84		$400		$483						2		$280		$794		$1,074

								3		$0		$351		$351						3		$35		$666		$701

								4		$60		$329		$389						4		$112		$661		$773

								5		$2		$361		$363						5		$9		$663		$673

								6				n/a								6				n/a

								7				n/a								7				n/a

								8		$129		$154		$283						8		$238		$299		$537

								9		$207		$185		$392						9		$371		$376		$747

								10		$209		$214		$423						10		$406		$423		$829

								11		$329		$392		$721						11		$689		$796		$1,485

								12		$234		$387		$621						12		$568		$775		$1,343

								13		$361		$347		$708						13		$645		$705		$1,350

								14		$332		$405		$737						14		$626		$803		$1,429

								15		$754		$64		$817						15		$1,418		$154		$1,572

								16		$22		$736		$757						16		$30		$1,504		$1,534

								$1		$3		$971		$974

								$2		$192		$617		$808

								$3		$19		$524		$544

								$4		$89		$512		$600

								$5		$6		$527		$534

								$6		$0		$0		$0

								$7		$0		$0		$0

								$8		$189		$234		$423

								$9		$297		$290		$587

								$10		$317		$329		$646

								$11		$527		$614		$1,141

								$12		$418		$600		$1,018

								$13		$517		$544		$1,061

								$14		$494		$624		$1,118

								$15		$1,119		$114		$1,232

								$16		$26		$1,158		$1,184
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												2100												2700

										Climate Zone		Electricity Savings (kWh/yr)		Peak Electricity Demand Reductions (kW)		Natural Gas Savings      (therms/yr)		TDV Energy Savings    (TDV kBtu/yr)				Climate Zone		Electricity Savings (kWh/yr)		Peak Electricity Demand Reductions		Natural Gas Savings		TDV Energy Savings

																										(kW)		(therms/yr)		(TDV kBtu/yr)

										1		14		0		16.3		3,749				1		26		0		30.99		7,168

										2		9		0.01		9.72		2,793				2		21		0.02		19.33		6,210

										3		7		0		8.44		2,027				3		13		0		16		4,050

										4		9		0.01		7.95		2,247				4		18		0.01		15.99		4,469

										5		7		0		8.8		2,100				5		13		0		16.42		3,888

										6		n/a										6		n/a

										7		n/a										7		n/a

										8		8		0.02		3.66		1,638				8		14		0.03		7.19		3,105

										9		14		0.03		4.4		2,268				9		29		0.05		9.03		4,320

										10		18		0.03		5.1		2,447				10		37		0.06		10.16		4,793

										11		41		0.04		9.47		4,169				11		80		0.08		19.17		8,586

										12		19		0.04		9.23		3,591				12		42		0.07		18.65		7,763

										13		43		0.04		8.27		4,095				13		83		0.08		16.83		7,803

										14		38		0.04		9.71		4,263				14		75		0.07		19.33		8,262

										15		98		0.08		1.54		4,725				15		193		0.14		3.7		9,085

										16		17		0.01		17.79		4,379				16		34		0.01		36.3		8,869

										1		20.6		0.00		24		5629

										2		15.6		0.02		15		4672

										3		10.3		0.00		13		3140

										4		13.95		0.01		12		3469

										5		10.3		0.00		13		3083

										6		0		0.00		0		0

										7		0		0.00		0		0

										8		11.3		0.03		6		2445

										9		22.25		0.04		7		3397

										10		28.45		0.05		8		3737

										11		62.45		0.06		15		6598

										12		31.65		0.06		14		5886

										13		65		0.06		13		6134

										14		58.35		0.06		15		6462

										15		150.25		0.11		3		7123

										16		26.35		0.01		28		6849
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Lifecycle Cost-effectiveness Summary per 
Dwelling Unit -(2,430 ft2 blended prototype) 
Climate 

Zone 

Benefits 
TDV Energy Cost Savings + 

Other PV Savings 
(2020 PV $) 

Costs 
Total Incremental Present 

Valued (PV) Costs  (2020 PV $) 

Benefit-to-Cost 
Ratio 

1 n/a n/a n/a 

2 n/a n/a n/a 

3 n/a n/a n/a 

4 $362 $283 1.28 

5 n/a n/a n/a 

6 n/a n/a n/a 

7 n/a  n/a n/a 

8 $342 $283 1.21 

9 $449 $283 1.59 

10 $394 $283 1.39 

11 $517 $283 1.83 

12 $668 $283 2.36 

13 $777 $283 2.75 

14 $596 $283 2.11 

15 $965 $283 3.41 

16 $428 $283 1.51 
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First-Year Energy Impact per single family 
(2,430 ft2 blended prototype) 

Climate 
Zone 

Electricity 
Savings 
(kWh/yr) 

Peak 
Electricity 
Demand 

Reduction 
(kW) 

Natural Gas 
Savings 

(therms/yr) 

TDV Energy 
Savings 

(TDV kBtuyr) 

1 n/a n/a n/a n/a 
2 n/a n/a n/a n/a 
3 n/a n/a n/a n/a 
4 7 0.03 3 2,095 
5 n/a n/a n/a n/a 
6 n/a n/a n/a n/a 
7 n/a n/a n/a n/a 
8 16 0.05 1 1,979 
9 27 0.06 2 2,595 
10 30 0.05 2 2,275 
11 52 0.04 4 2,988 
12 24 0.06 5 3,864 
13 65 0.07 4 4,491 
14 46 0.05 4 3,448 
15 125 0.09 1 5,577 
16 14 0.02 9 2,472 
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TDV Energy Cost Savings over 30-year 
period (2,430 ft2 blended prototype) 

Climate 
Zone 

30-Year TDV Electricity 
Cost Savings 

(2020 PV $) 

30-Year TDV 
Natural Gas Cost 

Savings 

(2020PV $) 

Total 30-Year TDV 
Energy Cost 

Savings 

(2020PV $) 
1 n/a n/a n/a 
2 n/a n/a n/a 
3 n/a n/a n/a 
4 $230 $133 $362 
5 n/a n/a n/a 
6 n/a n/a n/a 
7 n/a n/a n/a 
8 $300 $43 $342 
9 $388 $61 $449 

10 $311 $83 $394 
11 $367 $150 $517 
12 $476 $193 $668 
13 $619 $158 $777 
14 $451 $145 $596 
15 $943 $22 $965 
16 $100 $328 $428 
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Lifecycle Cost-effectiveness Summary per  
8-Unit (Multifamily Building) 
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Sheet1

		

								Climate Zone		Benefits		Costs		Benefit-to-Cost Ratio

										TDV Energy Cost Savings + Other PV Savings		Total Incremental Present Valued (PV) Costs  (2020 PV $)

										(2020 PV $)

								1		n/a		$565		0

								2		n/a		$565		0.86

								3		n/a		$565		0.58

								4		$578		$565		0.64

								5		n/a		$565		0.57

								6		n/a		$565		0

								7		n/a 		$565		0

								8		$578		$565		0.45

								9		$686		$565		0.63

								10		$518		$565		0.69

								11		$903		$565		1.21

								12		$795		$565		1.08

								13		$1,060		$565		1.13

								14		$722		$565		1.19

								15		$1,144		$565		1.31

								16		$506		$565		1.26
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										2100												2700

								Climate Zone		30-Year TDV Electricity Cost Savings		30-Year TDV Natural Gas Cost Savings		Total 30-Year TDV Energy Cost Savings						Climate Zone		30-Year TDV Electricity Cost Savings		30-Year TDV Natural Gas Cost Savings		Total 30-Year TDV Energy Cost Savings

										(2020 PV $)		(2020PV $)1		(2020PV $)								(2020 PV $)		(2020PV $)1		(2020PV $)

								1		$0		$648		$648						1		$5		$1,235		$1,240

								2		$84		$400		$483						2		$280		$794		$1,074

								3		$0		$351		$351						3		$35		$666		$701

								4		$60		$329		$389						4		$112		$661		$773

								5		$2		$361		$363						5		$9		$663		$673

								6				n/a								6				n/a

								7				n/a								7				n/a

								8		$129		$154		$283						8		$238		$299		$537

								9		$207		$185		$392						9		$371		$376		$747

								10		$209		$214		$423						10		$406		$423		$829

								11		$329		$392		$721						11		$689		$796		$1,485

								12		$234		$387		$621						12		$568		$775		$1,343

								13		$361		$347		$708						13		$645		$705		$1,350

								14		$332		$405		$737						14		$626		$803		$1,429

								15		$754		$64		$817						15		$1,418		$154		$1,572

								16		$22		$736		$757						16		$30		$1,504		$1,534

								$1		$3		$971		$974

								$2		$192		$617		$808

								$3		$19		$524		$544

								$4		$89		$512		$600

								$5		$6		$527		$534

								$6		$0		$0		$0

								$7		$0		$0		$0

								$8		$189		$234		$423

								$9		$297		$290		$587

								$10		$317		$329		$646

								$11		$527		$614		$1,141

								$12		$418		$600		$1,018

								$13		$517		$544		$1,061

								$14		$494		$624		$1,118

								$15		$1,119		$114		$1,232

								$16		$26		$1,158		$1,184
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												2100												2700

										Climate Zone		Electricity Savings (kWh/yr)		Peak Electricity Demand Reductions (kW)		Natural Gas Savings      (therms/yr)		TDV Energy Savings    (TDV kBtu/yr)				Climate Zone		Electricity Savings (kWh/yr)		Peak Electricity Demand Reductions		Natural Gas Savings		TDV Energy Savings

																										(kW)		(therms/yr)		(TDV kBtu/yr)

										1		14		0		16.3		3,749				1		26		0		30.99		7,168

										2		9		0.01		9.72		2,793				2		21		0.02		19.33		6,210

										3		7		0		8.44		2,027				3		13		0		16		4,050

										4		9		0.01		7.95		2,247				4		18		0.01		15.99		4,469

										5		7		0		8.8		2,100				5		13		0		16.42		3,888

										6		n/a										6		n/a

										7		n/a										7		n/a

										8		8		0.02		3.66		1,638				8		14		0.03		7.19		3,105

										9		14		0.03		4.4		2,268				9		29		0.05		9.03		4,320

										10		18		0.03		5.1		2,447				10		37		0.06		10.16		4,793

										11		41		0.04		9.47		4,169				11		80		0.08		19.17		8,586

										12		19		0.04		9.23		3,591				12		42		0.07		18.65		7,763

										13		43		0.04		8.27		4,095				13		83		0.08		16.83		7,803

										14		38		0.04		9.71		4,263				14		75		0.07		19.33		8,262

										15		98		0.08		1.54		4,725				15		193		0.14		3.7		9,085

										16		17		0.01		17.79		4,379				16		34		0.01		36.3		8,869

										1		20.6		0.00		24		5629

										2		15.6		0.02		15		4672

										3		10.3		0.00		13		3140

										4		13.95		0.01		12		3469

										5		10.3		0.00		13		3083

										6		0		0.00		0		0

										7		0		0.00		0		0

										8		11.3		0.03		6		2445

										9		22.25		0.04		7		3397

										10		28.45		0.05		8		3737

										11		62.45		0.06		15		6598

										12		31.65		0.06		14		5886

										13		65		0.06		13		6134

										14		58.35		0.06		15		6462

										15		150.25		0.11		3		7123

										16		26.35		0.01		28		6849
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Lifecycle Cost-effectiveness Summary per  
8-Unit (Multifamily Building) 

Climate 
Zone 

Benefits 
TDV Energy Cost Savings + 

Other PV Savings 
(2020 PV $) 

Costs 
Total Incremental Present 

Valued (PV) Costs  (2020 PV 
$) 

Benefit-to-
Cost Ratio 

1 n/a n/a n/a 
2 n/a n/a n/a 
3 n/a n/a n/a 
4 $578 $565 1.02 
5 n/a n/a n/a 
6 n/a n/a n/a 
7 n/a  n/a n/a 
8 $578 $565 1.02 
9 $686 $565 1.21 

10 $518 $565 0.92 
11 $903 $565 1.60 
12 $795 $565 1.41 
13 $1,060 $565 1.88 
14 $722 $565 1.28 
15 $1,144 $565 2.02 
16 $506 $565 0.90 



Title 24 
2019 

Standards 

First-Year Energy Impact per 8-Unit 
(Multifamily Building) 

Climate 
Zone 

Electricity 
Savings 
(kWh/yr) 

Peak Electricity 
Demand 

Reduction 
(kW) 

Natural Gas 
Savings 

(therms/yr) 

TDV Energy 
Savings 

(TDV 
kBtuyr) 

1 n/a n/a n/a n/a 

2 n/a n/a n/a n/a 

3 n/a n/a n/a n/a 

4 37 0.07 3 3,341 

5 n/a n/a n/a n/a 

6 n/a n/a n/a n/a 

7 n/a n/a n/a n/a 

8 60 0.06 1 3,341 

9 71 0.07 1 3,967 

10 56 0.05 2 2,993 

11 83 0.07 4 5,220 

12 64 0.07 5 4,594 

13 106 0.09 4 6,125 

14 70 0.06 4 4,176 

15 162 0.10 0 6,612 

16 37 0.04 7 2,923 
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2019 

Standards 

TDV Energy Cost Savings over 30-year 
period 8-Unit (Multifamily Building) 

Climate 
Zone 

30-Year TDV 
Electricity Cost 

Savings 

(2020 PV $) 

30-Year TDV 
Natural Gas 

Cost Savings 

(2020PV $) 

Total 30-Year 
TDV Energy 

Cost Savings 

(2020PV $) 
1 n/a n/a n/a 
2 n/a n/a n/a 
3 n/a n/a n/a 
4 $458 $120 $578 
5 n/a n/a n/a 
6 n/a n/a n/a 
7 n/a n/a n/a 
8 $542 $36 $578 
9 $638 $48 $686 

10 $433 $84 $518 
11 $747 $157 $903 
12 $614 $181 $795 
13 $903 $157 $1,060 
14 $578 $144 $722 
15 $1,143 $12 $1,144 
16 $241 $265 $506 
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2016 

Standards 

2019 Title 24 Utility-Sponsored Stakeholder  
http://title24stakeholders.com/ 
 
Building Energy Efficiency Program 
http://www.energy.ca.gov/title24/ 
  
Comments to be submitted to  
https://efiling.energy.ca.gov/EComment/EComment.aspx?docketnumber=17-
BSTD-01. 
 

KEY WEB-LINK 
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Payam Bozorgchami, PE 
Project Manager, 2019 Building Standards 
Payam.Bozorgchami@energy.ca.gov 
916-654-4618 
 
 
Michael Shewmaker, CEA 
Building Standards Office 
Michael.Shewmaker@energy.ca.gov  
916-653-1584 
 
 
 
Larry Froess, PE 
CBECC Software Lead 
Larry.Froess@energy.ca.gov  
916-654-4525 
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Christopher Meyer 
Manager, Building Standards Office 
Christopher.Meyer@energy.ca.gov  
916-654-4052 
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Questions? 


	Document.pdf
	Document.pdf
	Slide Number 1
	Acknowledgements 
	2016 Prescriptive Requirement
	Options A, B, C  Examples
	Source for some Products
	2019 Proposed Prescriptive 
	Prototype Buildings
	Incremental costs  for the proposed Measure
	Lifecycle Cost-effectiveness Summary per  Dwelling Unit -(2,430 ft2 blended prototype)
	Lifecycle Cost-effectiveness Summary per Dwelling Unit -(2,430 ft2 blended prototype)
	First-Year Energy Impact per single family (2,430 ft2 blended prototype)
	TDV Energy Cost Savings over 30-year period (2,430 ft2 blended prototype)
	Lifecycle Cost-effectiveness Summary per �8-Unit (Multifamily Building)
	Lifecycle Cost-effectiveness Summary per �8-Unit (Multifamily Building)
	First-Year Energy Impact per 8-Unit (Multifamily Building)
	TDV Energy Cost Savings over 30-year period 8-Unit (Multifamily Building)
	Slide Number 17
	Slide Number 18
	Slide Number 19




