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Goals of this Training

Review the Energy Code requirements for water heating systems for low-rise
residential buildings

« All Occupancies

= Mandatory requirements, features, and devices
« Newly Constructed Buildings

= Mandatory

= Prescriptive
 Existing Buildings - Additions and alterations

= Prescriptive



Questions...

Please feel free to ask at anytime!
o During training
o At break

o Afterwards

« Your questions enhance the class




Energy Commission History

Warren-Alquist Act created the Energy
Commission (CEC) in 1974 and gave it
authority to develop and maintain Energy

Code

Standards must be cost-effective over the
structure’s economic life (usually

calculated using 30 years)

CEC updates the Energy Code every 3

years



Why Do We Have Water Heating Energy
Standards?
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Approaches

« Mandatory - measures that must be met, regardless of compliance approach;

cannot be traded-off

* Prescriptive Approach
« “Grocery lists” of requirements, sometimes superseding mandatory measures

« All-or-nothing; different requirements for new construction, additions, and

alterations

 Defines the standard building baseline (see Performance Approach)



Approaches, cont.

* Performance Approach —
« More flexible; allows more efficient features to make up for less efficient ones

« Uses CEC-approved modeling software (more later) to show that the proposed
design’s energy use is less than that of the standard design (Prescriptive

approach)
« Proposed design EDR < standard design EDR (new construction)

« Proposed design TDV < standard design TDV (additions & alterations)



What is EDR?

California Energy Commission
Code Compliance Index

Energy Conseraation
Code Baseline

Energy Design Rating (EDR) score is based on total
estimated energy use

016 CEC
Ressdential Code
o Standard

ﬁ

» 100 represents a home built to 2006 IECC; 0 w0
represents a zero net energy home e et g

« Two kinds of EDR score must be met individually *
(more later)

I
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Energy Design Rating [EDR], as define by the California Energy Comimission,
is an altermate way to espress the energy perfomrance of a bullding wing a
scofing Syshern where 100 represents the energy performance of a
Fesidential Energy Serces (RESNET) referencs home damcerization of the
2005 |ECC with Califomia madeling, asaumptions. A soore of O represents the
entgy porformance of a building that combires high levek of energy
affidency with renewatile generation to “aero cut® its TOW oy
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What is a Low-Rise Residential Building?

Single family - any number of stories

Duplexes - any number of stories

Townhouses - no more than three habitable stories
Multifamily - no more than three habitable stories




§§ 110.1 & 110.3

MANDATORY REQUIREMENTS — ALL OCCUPANCIES




ENERGY COMMISSION

§§110.1(a)&(b) - Mandatory Requirements;

A water heater is allowed to be
installed only if it meets Title 20
minimum efficiencies (see Title 20,
§1605.1, Table F-2 and F-5)

Verify the water heater’s efficiency
using MAEDDS database, an
equivalent federal directory, or an
approved trade association

directory (more later)

Appliances
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[Jozane Depleting Substance in
Refrigerant (for heat pump water heaters

only)? (T/F)
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Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

A.0. Smith Corperation (American

Water Heaters)

A.0. Smith Corperation (American
Water Heaters)

A.0. Smith Gorporation (American
‘Water Heaters)

A.0. Smith Gorporation (American
‘Water Heaters)

A.0. Smith Corporation (American
Water Heaters)

AO. Smith Corporation (American
Water Heaters)

Lochinvar

Lochinvar

Locninvar

Lochinvar

Lochinvar

Lochinvar

RELIANCE WATER

HEATERS

RELIANCE WATER

HEATERS

RELIANCE WATER
HEATERS
U.S. Craftmaster

U8 Craftmaster

U8 Craftmaster

HPADB2ZKD-130 Federally-Regulated

Congumer Product
HPADBEKD-130 Federally-Regulated
Congumer Product
HPAD52KD-130 Federally-Regulated
Consumer Product
6-80-DHPHT-130 Federally-Regulated
Consumer Product
6-66-DHPHT-130 Federally-Regulated
Consumer Product
6-50-DHPHT-130 Federally-Regulated
Consumer Product
10-80-DHPHTNE-130 Federally-Regulated
Congumer Product
10-66-DHPHTNE-130 Federally-Regulated
Congumer Product
10-50-DHPHTNE-130 Federally-Regulated
Consumer Product

HPHEZKB0HDO45VUN-130 Federally-Regulated
onsumer Praduct

HPHEZKBBHD045VUN-130 Federally-Regulated
onsumer Product

HPHEZK50HD045VUN-130 Federally-Regulated
Consumer Product

Heatpump 08/16/2019

Heatpump 08/16/2019

Heatpump 0816/2019

Heatpump 0816/2019

Heatpump 08/16/2019

Heatpump 08/16/2019

Heatpump 08/16/2019

Heatpump 08/16/2019

Heat pump 08A6/2019

Heat pump 086/2019

Heatpump 08/16/2019

Heatpump 08/16/2019
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about:blank

b exeroy commssion o
el

=] Select Fields to Display

A Closer Look at MAEDDbS

O selectDeselect Al
Manufacturer
M Energy Source

Oinput Rating

O ozone Depleting Substance in
Refrigerant (for heat pump water heaters
only)? (TiF)

[ maximum Gallons Per Minute

O oraw Pattern

[ Add Date

M Brand

I Mini Tank Water Heater less than 20 gallons,

M model Number
O other Types of Water

Booster Water Heater or Hot Water Dispenser? (T/F)Heaters (If Applicable)

O calculated: TypeCheckStd

[CImobile Home? (T/F)

O Recovery Efficiency
Cluniform Energy Factor

[CJRreference Number

[CIHeat Traps? (T/F)

CIwater Heater Type

[ Annual Electrical Energy
Consumption

Cluniform Energy Factor
Standard

Regulatory Status

[ Rated Volume

O ozone Depleting
Substance in Insulation?

(TIF)

O First Hour Rating

[ annual Fossil Fuel Energy
Consumption

O pilot Light Energy

Consumption

Search Results 26 record(s) found

Excel

Export To:

[=| Filters
Regulatory Status ~| | Equals B - Both Federal and State Standv
Energy Source ~| |Equals 5 - Heat pump 4
Please Select v
Please Select %

Please Select v
Search Clear

Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

Lochinvar, LLC.

A.Q. Smith Corporation (American

Water Heaters)

A0, Smith Corporation (American
Water Heaters)

A0, Smith Corporation (American
Water Heaters)

A0, Smith Corporation (American
Water Heaters)

A.0. Smith Corporation (American
Water Heaters)

AO. Smith Corporation (American
Water Heaters)

Brand

Lochinvar

Lochinvar

Lochinvar

Lochinvar

Lochinvar

Lochinvar

RELIAMCE WATER

HEATERS

RELIANCE WATER
HEATERS

RELIAMCE WATER

HEATERS

U.S. Crafimaster

U.5. Craftmaster

U.5. Craftmaster

Model Number

HPADB2KD-130

HPADGBKD-130

HPAD52KD-130

6-80-DHPHT-130

6-66-DHPHT-130

G-50-DHPHT-130

10-80-DHPHTNE-130

10-66-DHPHTNE-130

10-50-DHPHTNE-130

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

Federally-Regulated
Consumer Product

HPHEZKE0HD045VUN-130 Federally-Regulated

Consumer Product

HFHEZKGEHD045VUN-130 Federally-Regulated

Consumer Product

HPHEZKS0HD045VUMN-130 Federally-Regulated

Consumer Product

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

Heat pump

081612019

081612019

081612019

081612019

08/16/2019

028/16/2019

081612019

081612019

081612019

081612019

08/16/2019

08/16/2019
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§ 110.1(c) - Mandatory Requirements;
Appliances

« Conformance with efficiencies required by Part 6 must be demonstrated by default to

the mandatory efficiencies, or procedures approved per Part 1, §10-109, when:
1. Data to verify conformance is not available

2. Field verification and diagnostic testing required, but no CEC-approved

protocol for that appliance
3. On-site modifications affect its performance

4. US DOE waived federal test procedures, but waiver doesn’t say how to

determine the efficiency

13



§§ 110.3(a)&(b) - Mandatory Requirements;
Service Water-Heating

(a) Only systems and equipment manufacturer-certified as meeting §110.3 are
allowed to be installed

(b) Water heating equipment must meet all Title 20 requirements (see Title 20,
§1605.1(f)), including:

1. Meeting all listed standards
2. Meeting standards via all listed test methods
3. Meet all requirements for all functions

4. If the requirement is for equipment at the min/max rated capacity, the
controls must make that capacity possible at steady-state operation

14



§ 110.3(c)1 - Mandatory Requirements;
Service Water-Heating Installation

Systems > 167,000 BTU/hr — outlets needing higher-than-service water

temperatures (ASHRAE Handbook), must have separate remote heaters, heat

exchangers, or boosters to supply the higher temperature:

« EXCEPTION: Systems covered by CA Plumbing Code, §613.0 must follow

those requirements

iis



§§110.3(c)2&3 - Mandatory Requirements;
Service Water-Heating Installation

2. Service hot water systems with circulating pumps or electrical heat trace

systems must be able to auto-shutoff.
« EXCEPTION: Systems serving healthcare facilities

3. Unfired service water heater storage tanks and solar water heating backup

tanks must have/meet one of:

A. External insulation, R-12 or more
B. Internal and external insulation, R-16 or more (combined)

C. Tank surface heat loss < 6.5 BTU per hour per square foot (water-air

temperature difference of 80°F)

16



§ 110.3(c)4 - Mandatory Requirements;
Service Water-Heating Installation

Recirculation loops serving multiple dwelling units must meet/have all of:
A. Air release valve or vertical pump installation

Recirculation loop backflow prevention

Equipment for pump priming

Pump isolation valves

m O 0O W

Cold water supply and recirculation loop piping cannot connect to the hot

water storage tank drain port

F. Cold water supply backflow prevention

17



§110.3(c)4 - Example

E. Drain valve
(not recirculation

return)
Cold water supply

~—~— A. Automatic
: air release
I D. Isolation valve
: B. Check valves
I valve Min
I 127
i q ¥ _
i A X
YC. Hose I |
w/————ﬂ"’/ A F. Check bib Max 4 ft
valve

18
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§ 110.3(c)6 — Mandatory Requirements;
Service Water-Heating Installation

 |solation valves

« Required for instantaneous
(“tankless”) water heaters >
6.8 KBTU/hr (2 kW)

 Must be installed on both cold

and hot water lines, each with

hose bibbs or other fittings for

Source: http://andrews-
maintenance flushing plumbing.com

19



§110.3(c)6 - Example

® ®
%
8 )
g
. !
g 3

Source: homedepot.com
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§ 110.1 - SUMMARY

« Water heaters must be manufacturer-certified as meeting Title 20 to be installed

 Verify water heater efficiency using MAEDDS or other approved directory

o If it's required to be certified under Title 20, it must be in MAEDDS to be sold

and installed in California

« Demonstrate conformance with required efficiency by default to the mandatory
efficiency, or approved procedures if data to verify is not available, there is no CEC-
approved field verification testing protocol, on-site modifications affect performance,

or the federal test waiver doesn’t say how to determine the efficiency

21



§ 110.3 - SUMMARY

Water heaters must be tested per, and manufacturer-certified as meeting, Title 20
requirements

Separate heaters for above-service temperature outlets (> 167,000 BTU/hr)

Auto-shutoff controls for systems with circulation pumps or electric heat trace
systems

Unfired water heating tanks and solar water heating backup tanks must have
required insulation/tank surface heat loss

Recirculation loops serving multiple dwelling units must meet plumbing/installation
requirements (diagram)

Isolation valves and fittings for tankless water heaters > 6.8 kBTU/hr (2kW)

22



§ 150.0

MANDATORY FEATURES AND DEVICES — LOW-RISE RESIDENTIAL




§ 150.0(j)1 - Tank Insulation

Unfired hot water tanks (e.g., storage tanks, back-up storage tanks for solar water

heating) must be insulated with one of the following:
« R-12 or higher, external wrap

« R-16 or higher, internal (must be externally labeled)

24



§ 150.0(j)2 — Pipe Insulation Thickness and
Conductivity

A. All hot water piping must be insulated per CA Plumbing Code, § 609.11. Also, the
following piping conditions require insulation = 1" thick, or R-value > 7.7:

i. 1st 5 ft. of cold water pipes from storage tank
ii. All hot water piping = 34" to > 1", in diameter
iii. All hot water piping < 34" in diameter that is:
a. Part of a domestic hot water recirculation system
b. Between the heating source and kitchen fixtures
c. Between the heating source and a tank, or between tanks
d. Buried below grade

B. Insulate solar water heating collector loop piping, per TABLE 120.3-A, or the
equation in §120.3(c)2

25



ENERGY COMMISSION
———

Using TABLE 120.3-A

Insulate pipes according to TABLE 120.3-A.

TABLE 120.3-4 PIPE INSULATION THICKNESS

Fluid
Operating
Temperature
Range
{°F)

Insulation Conductivity

Conductivity
(in
Btuin/h-fi*
F)

Mean Rating
Temperature

°F)

Nominal Pipe Diameter (in inches)

<1

1to<1.5

1.5to <4

4to=8§

8 and
larger

Space heating and Service Water Heating Systems
(Steam, Steam Condensate, Refrigerant, Space Heating,

Minimum Pipe Insulation Required (Thickness in inches or R-value)

Service Hot Water)
Inches 45 5.0 5.0 5.0 5.0
Above 350 0.32-0.34 250
R-value R 37 R 41 R 37 R 27 R23
Inches 3.0 40 45 45 45
251-350 0.20-0.32 200
R-value R 24 R 34 E 353 R 26 R22
Inches 2.5 25 2. 3.0 3.0
201-250 0.27-030 150
R-value R 21 R 20 R175 R17 R 145
) Inches 1.5 15 2. 2.0 2.0
141-200 0.25-029 125
R-value R 113 R 11 E 14 R 11 R 10
105-140 0.22-0.28

TABLE 120.3-A now allows for insulation by thickness OR R-values

26



Using TABLE 120.3-A (Example)

TABLE 120.3-A PIPE INSULATION THICKNESS

Fluid
Operating
Temperature
Range
(°F)

Insulation Conductivity

Conductivity
(in
Btu-in'h-ft*
F)

Mean Rating
Temperature

Nominal Pipe Diameter (in inches)

<1

1 to <1.5

l5to<4

4to<§

8 and
larger

Space heating and Service Water Heating Systems

(Steam, Steam Condensate, Re

Service Hot

Water)

frigerant, Space Heating,

Minimum Pipe Insulation Required (Thickness in inches or R-value)

Inches 45 50 50 5.0 5.0
Above 350 032034 250
R-value R37 R4l R 37 R 27 R23
Inches 30 140 45 45 45
251-350 020032 200
R-value R4 R34 R 35 R 16 R22
Inches 25 25 25 3.0 3.0
201-250 027030 150
R-value R121 R20 R173 R17 R145
Inches 15 1.5 20 2.0 2.0
141-200 0.25-0.29 125
R-value R113 R11 R 14 R11 R 10
Inches 1.0 1.5 15 153 1.5
105-140 022028 100
R-value R7.7 R 125 R 11 RO Rg

» Let's say you have:
« Domestic hot water (DHW) pipe < 1 inch in diameter
« Water temperature will be 105 — 140°F

 Pipe insulation with a conductivity of 0.22 — 0.28 BTU-inch per hour-square foot-

degree F

Then yvour pipe must be insulated to 1.0 inches thick, OR an R-value of R-7.7




§ 120.3(c)2 - Insulation Thickness

If your insulation has a conductivity range not on TABLE 120.3-A, use this equation

to calculate the thickness:

T=PRx((1+ /PR -1)

T = minimum insulation thickness, for material with conductivity K (inches)
PR = pipe outer radius (inches)
T = insulation thickness, from TABLE 120.3-A (inches)

K = conductivity of alternate material at the mean rating temperature in TABLE
120.3-A for the applicable fluid temperature range (BTU-inch per hour per
square foot, per °F)

K = lower value of the conductivity range in TABLE 120.3-A for the applicable
fluid temperature range (BTU-inch per hour per square foot, per °F)

28



Portions of piping penetrating framing

members don't require insulation.

Metal piping penetrating metal framing
requires tight-fitting grommets, plugs,
wrapping or other insulation to prevent

metal-to-metal contact.

29



§ 150.0(j)2 - Pipe Insulation, Exception 3

o
D

* Piping installed in exterior and

= interior walls meeting Quality
e Insulation Installation (QII)
*H__ﬂ.qf" - J; .

= P reqguirements don’t need pipe

Ehj ﬁELTgum \H\_ insulation

Exception:
Fiping in
exterior
wall does
not need
insulation

-
T
wr
-
—

30



Insulation required fo
ot sconfinue info attic.

e

o
Exception: Unless piping is
= buried under a minimum 4 in.
51; :::l ceiling insulation

i W ‘rft.*r“ft..v ¥

'LE lU e

OCCOCONOOCCCOOCOOCTY fl;

§ 150.0(j)2 - Pipe Insulation, Exception 4

* Pipes surrounded with 1” of wall,
2" of crawlspace, or 4" of attic
insulation don’t need pipe
insulation

« No OII reqguired!

31



Pipe Insulation Credit

« Compliance credit is available for hot water pipe insulation, per RA3.6.3
« Have HERS inspection to verify correct insulation of all hot water piping
» See the requirements in the CF2R-PLB-22-H and CF3R-PLB-22-H
 CF2R and CF3R forms must be registered with a HERS provider

32



§ 150.0(j)3 - Insulation Protection

« Insulation exposed to weather (per §120.3(b)):

1. Must have a water retardant, sun-resistant cover suitable for outdoors; NO
TAPE!

3. If buried below grade, must have waterproof, uncrushable casing/sleeve

33



§ 120.3(b) - Insulation Protection

Protect insulation from weather and maintenance.
1. Insulation exposed to weather must have an outdoor-suitable cover.
o Solar-resistant and water retardant.

o Protection cannot be adhesive tape.

3. Below-grade insulation must be in a waterproof, uncrushable sleeve/casing

34



§ 150.0(n)1A - Water-Heating, Individual
Dwelling Units

Systems with gas/propane water heaters serving individual dwelling units must

have:

A. Dedicated 125V, 20A receptacle connected to the panel via 120/240V 3-
conductor 10 AWG copper branch circuit, no more than 3 ft. from the water

heater, unobstructed, AND

i. Both ends of the unused conductor labeled “Spare” and electrically

isolated

ii. Reserved single breaker space, next to the breaker for the branch circuit,
labeled “Future 240V use”

35



ENERGY COMMISSION l
———

Breaker panel

§ 150.0(n)1A - Diagram

Reserved panel
breaker space, labeled
"Future 2400 Use"

Unused conductor,
capped at both ends,
and labeled "Spare"

Future 2404 Use

MNeutral Ground

conductor

Mo more than 3 feet

125V, 20A

120/240V 10-gauge 3-
receptacle

conductor branch circuit

Water Heater

36



§ 150.0(n)1B-D - Water-Heating, Individual
Dwelling Units

B. Category III/IV, or Type B vent with straight pipe between the outside end

and the space where the water heater is installed

C. Condensate drain no more than 2 inches above the base of the installed water

heater, which allows natural draining without a pump

D. Gas supply line with a capacity of > 200,000 BTU/hr

37



§ 150.0(n)2&3 - Water-Heating Mandatory

2.

3.

Devices & Features

Recirculation loops serving multiple dwelling units must meet
§ 110.3(c)4.

Solar water-heating systems and collectors must be certified and
rated by the Solar Rating and Certification Corporation (SRCC),
IAPMO Research and Testing (IAPMO R&T), or an Executive

Director-approved listing agency

38



§ 150.0(n)4 - Water-Heating Mandatory
Devices & Features

Tankless water heaters rated > 6.8 kBTU/hr (2kW) must meet
§ 110.3(c)6:

* Must have isolation valves on both the cold and hot water
pipes AND hose bibbs or other fittings to allow for

maintenance flushing

39



8§ 150.0(j) - Summary

« Insulate unfired storage tanks to R-12 (external), R-16 (internal, external label), or higher

« Insulate hot water pipes per CA Plumbing Code § 609.11

« Insulate these piping conditions to at least 1” thick or R-7.7:

o First 5 ft. of cold water pipes from storage tank

o All hot water piping = 34" and < 1” in diameter

o All hot water piping < 34" in diameter that is part of a domestic hot water recirculation system,

between the heating source and kitchen fixtures/a tank, between tanks, or buried
« Insulate solar water heating collector loop piping per TABLE 120.3-A, or the equation

« Insulate and protect outdoor and below-grade pipes with proper covers/casings

40



§ 150.0(n) - Summary

Gas/propane water heaters require:

o Unobstructed 125/20A receptacle, connected to the panel with a 120/240V 10 AWG
3-conductor copper branch circuit

o Category III/IV, or Type B vent with straight pipe
o Condensate drain
o Gas supply line = 200,000 BTU/hr

Recirculation loops serving multiple dwelling units must meet § 110.3(c)4
Solar water-heating systems must be certified and rated by an approved
agency

Tankless water heaters > 6.8 kBTU/hr must meet § 110.3(c)6

41



§ 150.1

PERFORMANCE AND PRESCRIPTIVE; NEWLY- CONSTRUCTED LOW-
RISE RESIDENTIAL BUILDINGS




§ 150.1(a)- Basic Requirements for Newly-
Constructed Buildings

Basic Requirements — Newly-constructed low-rise residential
buildings must meet:

1. §§110.1 and 110.3
2. §150.0

3. Performance or prescriptive standards

« EXCEPTION: If a subdivision/tract falls into multiple Climate Zones
(CZs), all buildings therein can be designed for the CZ with 50% or

more of the dwelling units

43



§150.1(b)1 - Performance Compliance
(Newly-Constructed Buildings)

California Energy Commission
Code Compliance Index

Z00E Internationad

Energy budget in Energy Design Rating (EDR), based - chrp o

on Time-Dependent Value (TDV) energy.

016 CEC
Resdentia Codie
51=m1a|nd

« EDR score based on total estimated energy use w0

« 100 represents a home built to 2006 IECC; 0 Ctampiac”’ g g8
represents a zero net energy home .

I
2019 Effaclamcy
+ PV Code

C{IITIE!H‘H’.I

0 Zero Het Emergy Home

N g

Energy Design Rating [EDR], as defined by the California Energy Comimission,
Is o albermabs wawy o espress the enargy perfommance of a bullding wsing &
scofing Syshern where 100 represents the energy performance of a
Fesidential Energy Serces (RESNET) referencs home damcerization of the
2005 IECC with Califormia made ing essrmptions. A soore of O represents the
entgy porformance of a building that combires high levek of energy
efficiency with renewable generation o aern out® s TOW eremy

44




§150.1(b)1 - Performance Compliance
(Newly-Constructed Buildings), cont.

« Two types of EDR must be met individually

- Efficiency EDR (EDRc;): Includes energy savings for space heating, cooling,
ventilation, water heating measures, plus limited credit for battery

- Total EDR (EDR,,): EDRg minus compliance credit for PV, battery, and other
demand flexibility measures

« CEC-approved community-shared solar/renewable electric generation/storage
providing dedicated benefits to the permitted building can offset needed PV, but
extra PV cannot make up for less efficient building systems!
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A2k Example: CF1R-PRF-01-E

CERTIFICATE OF COMPLIANCE CF1R-PRF-D1E
Project Mame: S3ample House Calculation Date/Time: 2013-07-08T18:42:27-07:00 [Page 2 of 12)
Calculation Description: Title 24 Analysis Input File Name: Sample T24 201% CBECC. ribd19

ENERGY DESIGN RATING

Energy Design Ratings compliance Margins
Efficiency! (EDR) TotaR [EDR) Efficiency! (EDR) Total? (EDR)
Standard Design 459 247
Proposed Design 454 242 0.5 0.5

RESULT: ¥ COMPLIES

* Efficiency measuras include improvements like a better building envelope and more efficient equipmeant
% Total EDR includes efficiency, photovoltaics and batteries
* guilding complies when all efficiency and total margins are greater than or equal to zero

- standard Design PV Capacity: 2.68 kw
. PV System resized to 2.68 kWdc (a factor of 0.893) to achieve 'Standard Design PV P scaling

ENERGY USE SUMMARY

Energy Use 1kTDw|‘tz--.-ﬂ standard Design Proposad Design Compliance Margin Percent Improvement
Space Heating 1354 1725 1.29 7
Space Cooling 2853 30.02 -1.458 -5.2
120 ventilation 279 2.79 L] o
‘Watar Heating 1418 1255 1.63 115
Salf Utilization Credit n'a o o nfa
compliance Energy Total 64.04 62.61 1.43 2.2

REQUIRED PV 5¥STEMS

o1 oz o3 04 o5 L1 o7 L1 o9 i0 11
DT System Size . . azimuth Tilt Array angle s Inwverter Eff.
(kwde] Exception Module Type Array Type Power Electronics CFI (deg) Input (deg) Tilt: {xin 12} (%)

2.68 Na Standard Fixed [open rack) none true nfa n/a nfa nfa 11




,. Example: CF1R-PRF-01-E Features Tables

CERTIFICATE OF COMPLIANCE CF1R-PRF-D1E
Project Name: Sample House Calculation Date/Time: 20153-07-08T18:42:27-07:00 [Page 3 of 12
Calculation Description: Title 24 Analysis Input File Mame: Sample T24 2015 CBECC ribd13

REQUIRED SPECIAL FEATURES

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

. P System: 2.68 kwidc

. whole house fan

. Cool roof

. Insulation below roof deck

. window owverhangs and/or fins

HERS FEATURE SUMMARY

The following is a summary of the features that must be field-verified by a certified HERS Rater as a condition for mesting the modeled energy performance for this computer analysis. Additional
detail is provided in the buildng tables below. Registerad CF2Rs and CF3Rs are required to be completed in the HERS Registry

Building-level verifications:
. Cuality nsulation installation (Q0)

. 140 mechanical ventilation

. Kitchen range hood

. While House Fan sirflow and Fan Efficacy
Cooling System Verifications:

. Binimum Airflow

. Verified EER

. Verified Refrigerant Charge

. Fan Efficacy Watts/CFR

Heating System erifications:

. -- Mone -

HWAC Distribution System verifications:

. Duct Sealing

Domestic Hot Water System Verifications:
. -- Mone -

47



Moo

ENERGY COMMISSION

N 4

Example: CF1R-PRF-01-E, cont.

WATER HEATING 5YSTEMS

o1 02 03 o4 [ 115 o7 0B
. . Number of solar e . . .
Mame system Distribution Water Heater . Compact Distribution HERS Verification
¥ Type Type Heaters | Fraction (%) P
Domestic Hot Water Standard Distribution
DHW Sys 1 DHW Heater 1 1 o None a
¥ [DHW] System n/
WATER HEATERS
oL o2 o3 05 (11 o7 OE o9 1o 11 1z
Heatin Tank Ener, Tank Standby Loss MEEA Heat Pum
Mame Elemengt Tank Type val Factnﬂr Input Rating | - Insulation or Rec-l]:-ru'e 15t Hr. Rating Brand or Mndellj:' Tank Location or
P units ' . or Pilot R-value v or Flow Rate Ambient Condition
Type (gal) Efficiency (Int/Ext) Eff. other
Consumer 20000-
DHW Heater 1 Matural Gas o 0.55-UEF o nfa a nfa n'a
Instantansous Btu,/Hr ’ n/ d d
WATER HEATING - HERS VERIFICATION
o1 oz 03 04
MName Pipe Insulation Parallal Piping Compact Distribution
DHW Sys1-1/1 Mot Requirad Mot Required Mot Required
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§ 150.1(b)2&3 - Performance Compliance

2. Energy Budgets for alterations and additions are based on TDV, not EDR

3. Performance Compliance Demonstration

A. Permit applications must include documents (§10-103(a)1&2) demonstrating
that the design meets or beats the EDRg: and EDR,,, of the Standard Design
for the CZ

« EXCEPTION: Applicants may demonstrate compliance for any orientation of
the same building model, if the documents show the model would comply

in all 4 cardinal directions
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§ 150.1(c)8- Prescriptive Compliance

Only manually-controlled demand recirculation distribution systems
(RA4.4.9) allowed for individual dwelling units

Must meet A, B, or C:
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§ 150.1(c)8Ai-iii -

Prescriptive Compliance

A. Systems serving individual dwelling units (5 options):

Type Max Additional
kBTU/hr Requirements

Alii

Alii

Tankless

Storage

Storage

Gas/propane

Gas/propane

Gas/propane

N/A

<55

> 55

Can be 1 or more

75  Windows U-factor <
0.24, weighted average
 Choose one:

o Compact
distribution
(RA4.4.6)

o Drain Water Heat
Recovery (DWHR)
(RA3.6.9)

75
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§ 150.1(c)8Aiv&v- Prescriptive Compliance

W Additional Requirements

Aiv

Av

Heat « Tank indoors

pump * Choose one:

water o Compact distribution (RA4.4.6) and DWHR (RA3.6.9)

heater o CZs 2-15: PV capacity 0.3 kWdc over §150.1(c)14

(HPW requirement

H) o CZs 1&16: PV capacity 1.1 kWdc over §150.1(c)14
requirement

HPWH

Tank indoors

« NEEA Tier 3 or higher

« CZs 1&16, choose one:

o PV capacity 0.3 kWdc over §150.1(c)14 requirement
o Compact distribution (RA4.4.6)

52



Compact Hot Water Distribution System
(CHWDS) Credits

Water heaters too far from points of use (POU’s) require more piping, wasting energy

Credit is only available for single-family homes, or multifamily dwelling units with individual water
heaters
» Requires plan calculations

Expanded credit available via HERS field verification (RA3.6.5) HERS rater must verify that the

system has:

* No hot water pipes > 1" diameter
« No more than 8 ft., total, of pipes 1” in diameter

» In 2- and 3-story buildings — no hot water pipes in the attic, unless the water heater is also in
the attic

« HERS-verified Demand Recirculation (RA4.4.17)
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CHWDS Credit Calculation

« In the plans, measure distances between the water heater (red) and the POUS (blue) in feet

« Draw measurement points for second floor POU’s as though they were on the first floor (blue

arrows); vertical pipes are ignored
« Apply the equations below

« For credit, weighted distance < qualification distance

Weighted distance = x x (ft. to furthest Master Bath fixture) + y x (ft. to furthest Kitchen fixture) + z
x (ft. to furthest fixture)

Qualification distance = (a+b x [conditioned floor area, sqft])/(# of water heaters) *

*See RA4.4.6 for details on coefficient values a, b, x, vy, z
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B3

e

3431t Plsmas

SECOMNLDY FLOC

FIRST FLOOR

Weighted Distance=0.4*289ft+ 0.4 * 31.1ft+0.2* 34.3ft=30.9ft

Source: 2019 Residential Compliance Manual

. Weighted distance = (0.4 x 28.9) + (0.4 x 31.1) + (0.2 x 34.3) = 30.9 ft
. Qualification distance = (15 + 0.0045 x 1814)/1 = 15 + 8.163 = ~23 ff



_— e e

16.1 ft

.' "‘ ACH

SECOND FLOOR

FIRST FLOOR

Weighted Distance=04* 129ft+04*118ft+0.2* 16.1ft=13.1ft

Source: 2019 Residential Compliance Manual

« Weighted distance = 13.1 ft
« Qualification distance = (15 + 0.0045 x 1814)/1 = 15 + 8.163 = ~23 ft
Same floor plan, but different water locations yield different results!
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Drain Water Heat Recovery (DWHR) Credit

« Saves energy by recycling heat from water

Figure 5-3: The Three Plumbing Configurations of DWHR Installation (From left to right: Equal
Flow, Unequal Flow - Water Heater, Unequal Flow - Fixture)

flowing down the drain, via preheating

water
_[7@ _r _I'a. « Three possible configurations — equal flow,
= — | ] unequal flow (water heater), and unequal
I |I “.1— |"=g flow (fixture)
1 — « Equal flow preheats water going to both

1! |
|
m l:" m l bt i : the fixture and the water heater

[ — (maximizes benefit)

m— = A « Unequal flow preheats water going to

Source: 2019 Residential Compliance Manual the fixture or water heater
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DWHR Credit Requirements

* For credit, the DWHR unit must
 Be certified to the CEC as...
« Having a rated effectiveness

Unit Meet These Testing/Labeling per
Type Standards

> 470, Vertical CSA B55.2 CSA55.1 or
» Meeting the table at right IAPMO 1GC 346-2017
Sloped IAPMO PS 92 IAPMO IGC 346-2017

» Meet the requirements on the
next slide
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DWHR Credit Requirements, cont.

« DWHR unit must receive HERS verification that it/its...

Make, model, and effectiveness match the plans and documents
Model is certified to the CEC as qualified for credit*

Configuration and percentage of showers served match the compliance
documents

At least, transfers heat from the master shower/showers above the first floor
back to showers served by the water heater/the water heater itself

Is installed within 1° of the rated slope
Is installed per the CA Plumbing Code
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https://www.energy.ca.gov/media/2341/

§ 150.1(c)8B - Prescriptive Compliance

B. Central water heating-systems serving multiple dwelling units must have:
i.  Gas or propane water heater*

ii. Recirculation meeting § 110.3(c)2 & 4, with 2 or more separate loops
serving separate dwelling units, able to auto-control the pump by hot

water demand and return temperature

« EXCEPTION: Buildings with 8 or fewer units can use 1 loop

*A HPWH was recently approved for this application!
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https://ww2.energy.ca.gov/2020publications/CEC-400-2020-005/CEC-400-2020-005.pdf

A- § 150.1(c)8B & C - Prescriptive Compliance

iii. Solar water heating meeting RA4, with these minimum solar savings fractions:

CZs | CZs | Additional
1-9 [10-16 | Requirements
Biiia 0.20 0.35 N/A

Biib  0.15 0.30 DWHR
(RA3.6.9)

C. Any water heating system the Executive Director determines uses no more

energy than B
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§ 150.1(b) & (c)8 - Summary
Use performance or prescriptive paths of compliance

Prescriptive

— Individual dwelling units
« Only Demand Recirculation Systems, with a manual on/off
« Gas/propane water heaters (§ 150.1(c)8Ai-iii)
« HPWH (§ 150.1(c)8Aiv-v)

— Multiple dwelling units
« Natural gas or propane water heating equipment
 Recirculation with 2+ loops, with auto pump controls

« Solar water heating system (field-verified DWHR option, by CZ)
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§ 150.2

ADDITIONS AND ALTERATIONS — LOW-RISE RESIDENTIAL
BUILDINGS




§150.2(a) — Additions

Additions to existing low-rise residential buildings must meet §110.0 -

110.9, §150.0(a) - (q), and prescriptive/performance requirements.

« For water heating — §§ 110.1, 110.3, 150.0(j)&(n)

« EXCEPTION 3: Existing inaccessible piping does not require insulation
per §150.0(j)2Aiii.
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When a second water heater is installed as part of the addition, install a water-
heating system for a newly-constructed building (§150.1(c)8), or one declared by the

Executive Director to be more efficient.
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§ 150.2(a)2A - Performance Approach,
Addition Alone

2. Performance calculations must meet §150.1(a)-(c), pursuant to A and B below.

A. The addition complies if it, alone, meets the energy budgets in §150.1(b):
TDVproposed =< TDVstandard

66



§ 150.2(a)2B - Performance Approach,
E+A+A

B. E+A+A

Energy Alterations Additions
Use

Standard Unaltered Altered components matching Proposed
design components existing conditions, OR features meeting
to be kept meeting §150.2(b)2, whichever §150.2(a)1*
is more efficient

Proposed Unaltered Altered components Proposed
design components features
to be kept

* For water heating, same requirements as newly-constructed buildings — & 150.0(c)8
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§ 150.2(b)1 - Alterations, Prescriptive
Approach

Alterations to existing low-rise residential buildings, or in conjunction with a change

into a low-rise residential occupancy must meet 1 and 2:

1. Prescriptive — The altered component and any newly-installed equipment
serving the alteration must meet §110.0 - 110.9, §150.0(a) - (m), (o) - (q) [for
water heating, same as newly-constructed buildings - £§ 110.1, 110.3,
150.0(1)&(n)]
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§ 150.2(b)1H - Alterations, Prescriptive
Requirements

H. Altered/replacement water-heating system must meet:

i.  Newly-installed piping must be insulated per § 150.0(j)2; existing
accessible piping must be insulated per § 150.0(j)2Ai, iii, & iv

ii. For individual units, only Demand Recirculation with manual on/off control
(per RA4.4.9) is allowed
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§ 150.2(b)1Hiii - Alterations, Prescriptive

Requirements
iii. Choose one:

a. A natural gas/propane water heater

b. CZs 1-15: HPWH, tank indoors on an incompressible rigid surface insulated to
R-value > R-10, with an interface meeting § 110.12(a)

c. (CZs 1-15: NEEA Tier 3 or higher HPWH, tank indoors

d. If no natural gas is connected to the existing water heater location, a consumer
electric water heater

e. A water heater the Executive Director determines uses no more energy than iiia

or iiid above
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§ 150.2(b)2 - Alterations, Performance
Approach

2. For altered components, and new equipment serving an alteration:

A. Must meet all mandatory measures [for water heating — §§ 110.1, 110.3,
150.0(1)&(n)]

B. Standard design must match existing conditions, or meet TABLE 150.2-C_[/for water

heating — § 150.2(b)1Hiii, same as prescriptive], whichever is more efficient;

unaltered components must match existing conditions; if 3rd-party verification is

required, all proposed components for credit must be verified
C. Proposed design must be based on actual values of altered components

NOTES:

«  Existing components replaced with new ones are considered altered, for the

standard design altered component energy budget

- Standard design and proposed design must match in shape and oyjentation



§ 150.2(a) - Summary

« Additions
— Prescriptive

« When a second water heater is installed as part of the addition, install one

meeting §150.1(c)8, or one approved by the Executive Director
— Performance
 Addition alone (§ 150.1(b))
« E+A+A
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§ 150.2(b)2 - Summary

Alterations
— Altered/replacement water-heater must have/be:

Piping insulated per § 150.0(j)

For individual dwelling units, Demand Recirculation with manual on/off
control (per RA4.4.9) only

One of...
— Natural gas/propane water heater
— CZs 1-15: HPWH, tank indoors
— If no natural gas at the water heater location, consumer electric OK

— Water heater approved by the Executive Director
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Forms & Enforcement




Compliance Documents Overview

Documents of What You Do
Responsibility

Designers/
Document Authors

Plan Reviewer

Builder(s)/
General Contractor(s)

Plans and specs
CF1R

CF1R
Plans and specs

All

Draw plans and specifications
Fill out CF1R forms

Ensure the CF1R matches the plans and specs
Ensure the CF1R has no errors
Issue building permits as appropriate

Submit CF1R and plans for plan check

Ensure contractors fill out CF2Rs appropriately
Provide copies of compliance documents to inspectors
and owner(s)

Ensure HERS inspections are performed, as needed
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Compliance Documents Overview, cont.

_ Documents of Responsibility What You Do

Installers « CF2R
HERS Provider « All
HERS Rater(s) « CF3R
Building Inspector(s) « All

Fill out CF2Rs matching installed
energy features; register with HERS
registry, if needed

Make corrections to installations and
CF2Rs, as needed

Provide registry for compliance
documents

Verify features and send test results
to HERS provider registry to
generate registered CF3R

Confirm features being verified
match the CF1R and CF2R

Confirm installer’s results match
HERS results

Verify all CF1Rs, CF2Rs, and CF3Rs
are complete and registered, as
needed

Verify building features
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CF1R (Certificate of Compliance)

« Designers draw up the plans and fill out CF1R

« Energy consultants or documentation authors can fill out these forms and/or suggest
energy features

» Consult with the building department about how to submit plans, specs, and CF1R
with permit application; most require CF1R to be integrated into the plans

 Builders submit the CF1R for Plan Check
« If a feature needs HERS testing, CF1R must be registered with an approved HERS

provider registry

 Plan reviewers
 If corrections are needed, they must be noted on the plans and CF1R and returned
for corrections
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CF1R-PRF-01-E Samples

CERTIFICATE OF COMPLIANCE CF1R-PRF-D1E CERTIFICATE OF COMPLIANCE CF1R-PRF-O1E
Project Mame: BExample ADU Calculation Date,(Time: 2020-03-16T16:03:08-07:00 (Page 10f 8) Project Name: Example ADU calculation Date/Time: 2020-09-16T16:05:06-07:00 {Page 2 of 8]
Calculation Description: 1 3tory Example Rev 3 Input File Name: ADUExample3AdditionAlons.ribd13 Caloulation Description: 1 Story Example Rev 3 Input File Name: ADUExample3additionalone ribd1s
GENERAL INFORMATION ENERGY UUSE SUMMARY

01 Project Mame | Example ADU

02 Run Title| 1 Story Example Rev 3 Energy Use p;TD‘l”ﬂi-v'] Standard Design Proposed Design Compliance Margin Percent Improvemant

03 Project Location | 1516 Ninth 5t Space Heating 3s3 4073 51 -2848

04 City|sacramento, ca 05 standards Version | 2012 Space Caoling 43.38 3807 431 B

06 Zip code | 85814 o7 Software Version | CBECC-Res 2018.1.2 140 Ventikation 41 a1 o a

08 climate Zone| 12 09 Front Orientation (deg/ Cardinal) |0 Water Heating B85 7841 744 BE

10 ‘Building Type| Single family n Numbzer of Dwelling Units | 1 Self Uifization Cracit nfa 0 L néa

12 Project scope | AdditonCnly 13 Number of Bedrooms |4 Complianc Energy Total 165.96 16331 18 L8

14 addition Cond. Floor Area [fi2) |400 15 Murnber of Stories | 1 REQUIRED SPECIAL FEATURES

16 Existing Cond. Floor Area [ft%) [ 2100 17 Fenestration Average U-factor | 0.3 The following are features that must be installed as condition for mesting the madebed energy performance for this computer analysis.

= Total cond. Floor Area Y| 2500 19 Glazing Percentage (%) | 25.09% . m‘lm belons rof deck

20 ADU Bedroom Count |1 21 ADU conditioned Floor Area | 400 *  Window averhangs and/or fins

22 Is Matural Gas Mvailable? | ves

HERS FEATURE SUMMARY

Addition Alone Project Analysis Parameters The follzwing is = summary of the features that must be fizki-verified by 3 certified HERS Rater 33 3 condition far meeting the modzled enargy performance for this computer analysis. Additianal

o = p P e = detail is pravided in the Buildng tables below. Registered CFZRs and CF3fs are required to be completed in the HERS Registry
Existing Area (excl. new addition) (ft2) | Addition Area (excl. existing) [ft2) Total Area (ft2) Existing Bedrooms Addition Bedrooms Total Bedrooms Building-level Verifications:
" Indaor air quality ventilation
Z100 400 2500 3 1 4 - Kitchen range hood
Caaling System Yerifications:
- —Mone —
COMPLIANCE RESULTS Humrg Syst=m Verifications:
Py - —Mone -
01 Building complies with Computer Performance
ng Compli Hv.!.[: Distribution System Vesifications:
oz This building incorporates features that require field testing and,for verification by a certified HERS rater under the supervision of a CEC-approved HERS provider. - —Mon=—
03 This building incorporates one or more Spedal Features shown below Domestic Hat Water System Verifications:

. Recirculation, Demand Contral Push Button

BEEIS!HTIDH Numher 410-POIU11ESEQA DDU-DOO—DIINJDII]—ODOU Reglsu'ztloﬂ Dana.l"rfme IJD.'1&2£IZIJ 16:05 HERS Provider: CHEERS Registration Number: 420-P0101165624-000-000-0000000-0000 Registration Date,/Time: 09162020 16:05 HERS Provicer: CHEERS
m 5 FEER: e i et affliatist wibh ar setated ¢ CHEERS, Thirefony, CHEERS 1 mit 5 dincerant s baves ar Effisirny Rate Systam Sirves, Inc. (CREEILS) wiung infirmatios wolosched oy U partis 16 afifited mh or niiatie G CHEERS. Thavifors, EHEERS i 1ie
A o g e el R i Rl i axeer, formatioe contae i T o
ca Building Ererg',r Eﬁnenw Standards - 2013 Residentizl compliance Report wersion: 2019.1.108 Report Generated: 2020-09-16 16203719 (CA Building Energy Efficiency Standards - 2019 Reesicertial Compliance Repart Version: 2019.1.108 Report Generated: 2020-08-16 15:03:18
schema Version: rev 20200101 Schemia Version: rev 20200201

Project summary tables and information Compliance results tables and
features summaries are KEY
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CERTIFICATE OF COMPLIANCE

CF1R-PRF-01-E Samples, cont.

CF1R-PRFO1E
. . . CERTIFICATE OF COMPLIANCE CF1R-PRF-01E
Project Name: Example ADU Caloulation Date/Time: 2020-09-16T16:03:08-07:00 (Page 5 of 8) . . i
R . . . Project Name: Example ADU caloulation Date/Time: 2020-09-16T16:03:08-07:00 (Page 6 of 8)
Caloulation Description: 1 Story Example Rev 3 Input File Name: ADUExzample3 Additionalone.ribdis . . . .
Caloulation Description: 1 Story Example Rev 3 Input File Mame: ADUExamplesadditionalone.ribd1s
OPFAQUE SURFACE CONSTRUCTIONS
'WATER HEATERS
0 0z 03 0a [ 06 o7 [
S—— Interiar { Exterior oL oz o3 [ s [ o7 o8 (] w 11 1z 13 14
Construction Name Surface Type Construction Ty Frami Continuows: U-factor Aszembly Layers
v e " Revelus P ¥ Heating Tank | Energy ) Tomk | Standby |y, Tank Location Verified
-vB ¥ Input Reting | Insulation | Lossor N NEEA Heat Pump ° o
Name Elemient Tank Type _ Vol. | Factoror [ Bl Rating or Erand H ar Ambiznt Status [Existing
Inside Finish: Gypsum Board Type Unitz| ool | Efficiency | [IWE‘:} “’“’H:"" Flow Rate nd or Madel Condition Condition
R15 Wall Exterior Walls Woad Framed Wall 2 @16in. O C. R-15 Nane / None 0.0a5 Cavity / Frame: R-15 / 2xd.
Exterior Finish: 3 Coat Stucsa Small
Consumer «= 200
Instartane Gas 1 o 0.93-UEF a nia nfa nfa nfa Mew nfa
Roafing: 10 PSF (RocfTile) s Instantaneaus ke /hr
Til= Gap: present
- . Wood Framed ! Roof Dedk: Waod
Ti= High Performance Atic Roofs Ceiling x4 B 24 in. 0L C. R-13 Mane / Hane 0.072 Siding /heathing fdecking WETER HEATING - HERS VERIFICATION
Cavity [ Frame: B-43.0/ 2xd m = = r = 0 = 0
Arsund Raaf Joists: R-0.0 insul.
Compact Distribution Central DHW Shower Drain Wats
- - Mame Fipe Insulation Parallel Fiping Compact Distribution T Recirculation Control P . n Warer
Ceffings (below Woad Framed 2vd Battom Chard of Truss Quer Cedfing laizts: R-28.3 inzul. wpe “tribution e Recovery
R3E Ceiling below attic . L k, R-3E Mane / Hane o.es Carvity / Frame: B-9.1 7 2x4 Bt Chrd _ _ n - - _
attic) Ceiling: @2an. 0.C. Irside Finish: Gypsum Board DHW System - 171 Mot Required Mot Reguired Mot Required Mane Mot Required Required Mot Reguired
SPACE CONDITIONING SYSTEMS
BUILDING ENVELOPE - HERS VERIFICATION
(13§ 0z o3 (i as D& o7 03 o3 0 1
o1 oz o3 o4
i 5 i i & ildi & - . - L i Verified Henting Coalis
Ouality Insulstion Install=tion [T Quabkty Installation of 5 Foam Insulation Building Envelope Air Leakage CFM5D Required g
ey [ain Ery pray ing. P ke Name Type H:ﬂ'i‘::::lnrt Cooling Em"t Fan Name Ds:‘r:::;:murl Therm 5 Evisting | Equip Equipment
Mat Required Mot Required Mot Required nfa Type Condition Count: Count
HUAC Systam 1 Haat pump heating coofing | Minisplit Minisglit Sethack New HA 1 1
'WATER HEATING SYSTEMS
a oz 03 M 05 D& i VAL - HEAT PUMPS
Mame System Type Distribution Type Water Heater Name [¥) Solar Heating System Compact Distribution HERS Verification oL 0z o3 o4 05 I i3 o7 i) o9 10 11
) HERS Verified Demand . Heoting {Cocling Zanally Compressor I
DHW System D“""’:;Hrl';; Water Be:ir:ucl:t'i‘TuThnual Small Instartaneous (1] s None DHW Systerm-hers-diw Name System Type | Number of Urits [—rer Py P R ey Controfied Type HERS Verification
5 Ductlazs Single Winisplit-herz-
Minisplit MiriSgit He 1 B2 36000 24000 4 117 Mot Zanal Speed Htgump
Registration Number: 420-P0101 16582A-000-D00-0000D00-0000 atey Tame: 0801 672020 16:05 HERS Provider: CHEERS
NOTILE: dexerviinied Nara Dndnary Guis by danisal Hos i e
ety

CA Building Energy Efficizncy Standards - 2019 Residertial Compliance

i :f.iunnr Ratwig S
e T

i it &

wrifr it uskadial dey Diind pactis

Report Version: 2019 1.108

Schema Version: rev 20200401

o mth g 1

i i CHEERS, Thevifins, CHEERS

=]

Report Genersted: 2020-08-16  16:03:19

« Specific tables for water heater information

corner

o by CoviSol Home Energy o
scroracy o cormksleness of e o)

Registration Number: 420-P0101 165524-000-000-0000000-0000

Mt Sstinm S i

5, Inc. (i
forrmadier contaed o T docormant.

Report Version: 2019 1.108

€A Building Energy Efficiency Standards - 2019 Residertial Compliance

Srhama Yarcinn- ree 2H20HM

Registration Date,Tame: 0816/2020 16:05

HEERS) wiang infivmation usoaded by Drd paciies nod affisted moath o redied oo CHEERS. Therafons, CHEERS 1 nat

HERS Provider: CHEERS

Note the HERS registry water mark, and registration number in the lower left
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Certificate of Compliance (CF1R) Forms for
Water Heating

New Additions Alterations
Construction

Prescriptive « NCB-01-E « ADD-01-E (£ - ALT-01-E
1,000 sq. ft) + ALT-05-E
« ADD-02-E

Performance « PRF-01-E*

* Performance approach CF1R’s are generated by approved compliance software
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CF2R (Certificate of Installation)

 Builders/contractors
« Stick to the plans & specs approved by the building department!

« Any changes must be approved by the building deparment (make sure construction

is still complies with code)

 If needed, the builder/designer must update the CF1R and plans and resubmit

 Installers must fill out and sign CF2Rs when installing regulated energy features

 Post or provide them onsite for final inspection, or provide a Project Status Report
(PSR)

 If a feature needs HERS testing, all CF2Rs must be registered with an approved

HERS provider registry
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Certificate of Installation (CF2R) Forms for
Water Heating

Non-HERS HERS
- CF2R - CF2R

- ADD-02-E: Additi Prescriptive
02-E: Additions, Prescriptiv - PLB-21-H: Multifamily Central Hot

- ALT-05-E: Alterations Water Distribution*

- PLB-01-E: Multifamily Central Hot

Water Distribution*

- PLB-22-H: Single Dwelling, Hot

Water Distribution*
- PLB-02-E: Single Dwelling, Hot

Water Distribution*

* Two versions available; one version is for NEEA water
heaters
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Sample CF2R-PLB-22-H

CERTIAICATE OF INSTALLATION CFZR-PLB-22-H
HERS Verified Single Dweelling Unit Hot Water Systemn Distribution (Page 1 of 5)
Project Name: ADW Example HERS D-circ | Enforcement Agency: Sacramento, City of | Permit Number: permit20
Crarelling Address: 1516 Ninth 5t | City: Sacramento, CA | Zip Code: ScE14
A Design HERS Verified Dwelling Unit Water Heating Systems Information
This table reports the water heating system features that were specified on the registered CF1R compliance document for this project.
ol oz m 04 06 o7 1.2} 10 11 12
i Central DEHW Dhwellimeg Uit
| Wimter Hemting .  of Water 3
Dhweelling Unit \Water Heating | Witer-Heater . Rated Input Systemn DHW System . Dirmim Water
N System ID or : Type Type Hesters in Fuel Type Rat=d Input Type Value Distribution Distributs Compact Distrib. Hest B
bme Sysem T T
ype ype
HERS Verified
Single Family Darreestic Hot Consurmer \ Dermnanc
Dwelling DHW System Wister (DHW) |Festarsaneous Natursd Gas Btu/Hr 20000000 MA Regircuistion Mone Morie
Manual Control
B. Installed HERS verified Dwelling Unit Water Heating Systems Information
This table reports the water heating system features that were installed in this project.
ol oz [} 04 06 oF 122} 10 11 12
. Central DHW Dheellimg Uit
.| WemterHeating . & of Water .
Drweelliing Uinit Warter Heating | Water-Hester . Rated Input Systerm DEHW Syrstem . Dirmirs Witer
N System 1D or Type Type Henters in Fuel Type Eated Input Tiype: Value Distribution Distributi Compact Distril. Hieat
M= L Sapstem Y
Type Type
HERS Verified
Single Family Domestic Hot Consurmer — Dermnanc
Drevmlling DHI System Wizter [DHW) Instartansous Naturs! Gaz Braftir 200000 A Redrculstion Hane Nene
tanual Control
C. Design HERS verified Dawelling Unit Water Heating Efficiency Information
This table reports the water heater(s) effidiency features specified on the registered CF1R compliance document for this project.
o1 o2 o3 04 o5 [ET] o7
‘Water Heating System . - Heating Efficency : . Water Heater Stomge -
I or Mamme Heating Effidency Type Valua Standiby Loss (M) Exterior Insul. R-Value volume [gal) Tank Location
DHW Systemn UEF 023 nfa 1] 0.00 n'a

TABLE A to
TABLE C: Water
heater
information
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Sample CF2R-PLB-22-H, TABLE D &

TABLE E

O Installed HERS verified Dwelling Unit Water Heating Efficiency Information
This table reports the water heating system features that were installed in this project.

ol 02 03 0d 05 L1 or
Water Heating System - . Heating Efficiency . Water Heater StoRge -
Heating Efficie Stan Lo=s {% Extarior Insul. R-Valus Tank Location

D or Mams ne ney Type Value dby (3% iolume [gal)

DHW' Systam LIEF 053 na L] 0 n/a
E. Installed Water Heater Manufacturer Information

ol 17 a3
Whater Heating System ID or Nams Manufacturar Miodel Mumbser
DHW Systam Wwong MMMN3ZE3I

TABLE D & TABLE E: Water heater

information (continued)
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O Sample CF2R-PLB-22-H, TABLE F to
TABLE L

F. Mandatory Measures For All Domestic Hot Water Distribution Systerms

For Gas or Propane Water Heaters: Ensure the following are installed [Section 15000(n]]

1. adedicated 120V, 204 electrical receptacle connected to the electrical panel with a 120/240v 3 conductor, 104WS copper branch drcuit, within 3 feet from the water heater .
and accessible with no obstructions « TABLE F to TABLE L:
1 The conductor shall be labeled with the word "Spare” on both ends; and .
04 2. & reserved single pole circuit breaker space nest to the circuit breaker next to the branch circuit labeled "Future® 240v shall be provided. Req u | re m e ntS a n d

2. AcCategory lIl or IV vent, or a Type B vent with straight pipe between outside and water heater

3. Acondensate drin no more than 2 inches higher than the base on water heater for natural draining Ava i Ia ble Com p I ia nce

4. Agas supply line with capacity of at least 200,000 Btu/Hr

The responsible person's signature on this compliance document affirms that all applicble requirements in this table have been met. Cred ItS

. L]
&, HERS Verified Compact Hot Water Distribution Expanded Cradit [CHWDS-H-EX] RAZ6S5 NOte -

This section does not apply to this project. i H E RS p rOVider

. CompactHot Water Distribution (CHWDS) RAAA.S registry watermark
This section does not apply to this project. a nd reg istration

I. HERS-Veerified Drzin Water Heat Recowery System [DWHR-H) [RA3.6.9) n U m ber (|OW€F |€ft
This section does not apply to this project. CO rner)

1. HERS-Verified Pipe Insulation Credit Requirements [PIC-H) [RAS.6.3) ° NOte TABLES
This s=ction does not apply to this project. COI Ia pse a nd Say

K. HERS-Verified Parallel Piping Requirements (PP-H) (RA3.5.4) n Does not a pp |y"
This section does not apply to this project. When not needed

L. Parallel Piping Requirements [PP] (Rad.4.4)

This section does not apply to this project.

Registration Number: 420-P0101165924-000-001-B2 20014-0000 Registration Date,/Time: 2020-09-16 1620614 HERS Provider: CHEERS

NOTICE: This document has been generaded by ConSol Home Energy Efficency Rating System Services, T (CHEERS) wusing information upioaded by Chind paviies nol sMlated wilh of refated to CHESRS. Therefore, CHEERS & not
responsibie for, and cannst guarantes, Hie JOCLIRCY OF COMMENEness of (e formanin cosmined i 0hs Jocument

Ca Building Energy Efficency Standards - 2019 Residential compliance Report Version: 2019.1 003 Report Generated: 2020-09-16 16:08:29
Schema version: rev 20151201
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Sample CF2R-PLB-22-H,
TABLE M to TABLE Q

M. Point of Use Requirements (POU] (RA4.4.5)

This section does not apply to this project.

N. Mandatory Requirements For &ll Redirculation Systems [RAL.4.7)

This section does not apply to this project.

0. Reciroulation Mon-Demand Controls Requirements [R-MD) (RA4.4.8)

This section does not apply to this project.

P. Demand Recirculation Manual Controd [R-DRmc) [RA4.4.9)) Sensor Control Requirements [RDRsc) [RA4.4.10)

This section does not apply to this project.

0. HERS-Verified Demand Recirculation BManual Control (RDAMCc-H) (RA3.6.6) Sensor Control (RDASC - H) [RA3.E.T)Requiremants

This saction does not apply to this project.

TABLE M to TABLE Q:
Requirements and Available
Compliance Credits (continued)
Note:

« HERS provider registry
watermark and registration
number (lower left corner)

« Note TABLES collapse and say
"Does not apply" when not
needed
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CF3R (Certificate of Verification)

» HERS Raters
« Verify that CF2Rs and CF1R are registered
» Features must meet the requirements listed on the CF1R

« Installer test results on CF2R-H forms must comply with the CF1R and plan requirements

« Test any features that need it (see CF1R)

 Passing features get a registered CF3R; posted onsite for final inspection/put onto
the PSR

 Failing ones must be corrected and retested

« Either way, the result goes into the HERS registry

« ALL newly-constructed homes need HERS testing

e Performance credits /for water heating: DWHR, compact distribution, pipe insulation]
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Certificate of Verification (CF3R) Forms for
Water Heating

- All HERS measures!
- Completed and signed by the HERS Rater

- CF3R
- EXC-20-E: Existing Conditions, Alterations
- PLB-21-E*: Multifamily Central Hot Water Distribution
- PLB-22-E*: Single Dwelling, Central Hot Water Distribution

* Two versions available; one version is for NEEA water heaters

88



b exeroy commssion o
el

Similar to the CF2R-PLB-
22, but these are
available only from HERS
Raters and should
ALWAYS have a HERS
watermark!

Sample CF3R-PLB-22-H

CERTIFICATE OF VERIFICATION CF3R-PLB-22-H
HERS Verified Single Dwelling Unit Hot Water System Distribution [Page 1 of 6)
Project Mame: a0 Example HERS D-circ | Enfiorcement Agency: sacramenta, City of | Permit Number: permit2o
Dwelling Address: 1518 Minth 5t | City: Sacramento, C& | Zip Code: Q5814
A. Design HERS Verified Dweling Unit Water Heating Systemes Informetion
This table reports the water heating systern features that were specified on the registered CF1R compliance document for this project.
ol o2 3 [i5 05 D& or ] [i}:] L] 11 12
- Central DHW | Dwelling Unit
Wiater H ¥ of Water
Dwoelling Unit | T;':‘r“ Witer Hesting | Water-Heater [ 7 °" — Rated Input | Rated Input System | DHW Systern | Compact | Drsin Water
Name 5 "H"“-'m' . System Type Type . VES Type Value Distribution | Distribution Distrib. | Hest Recavery
Typ= Type
HERS Werified
Single Family Daomeestic Hat Consumer Cemand
CHW 1 Matural & Btu,/H 200000.00 NA Recirculati N M
Dweelling Fpstem Water [DHW) | Instantaneous mo i frie mrEwEten mne nre
Manual
Contral
E. Install=d HERS Verifiad Dwelling Unit Water Heating Systems Information
This table reports the water heating system features that were installed in this project.
ol o2 [15] 04 [ D& or L] o9 0 11 12
- Central DHW | Dwelling Unit:
Dwelling Unit | "=t HT:':“ Woater Heating | Water-Heater :'ﬂ"""_’ — Rated Input | Reted Input Systern DHW Systemn | Compact Drain Water
Mame S*’Ht"u'm' " B | System Type Type . ':“ uet Type Type Value Distribution | Distribution Distrib. | Hest Recowsry
Type Type
HERS Verified
Single Family Domestic Hot Consumer Demand
Dwelling DH'W System Water [DHW) | Instantanecus 1 Matural Gas Bw,'Hr 200000 H& H.e:.l‘r:::a::nn Mone Mone
Contral
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Sample CF3R-PLB-22-H,
TABLE C to TABLE E

CERTIFICATE OF VERIFICATION

CF3R-PLB-22-H

HERS Verified Single Dwelling Unit Hot Water System Distribution

[Page 2 of 6)

C. Design HERS Verified Dwelling Unit Water Heating Efficiency Information
This table reports the water heater{s) effidency features specified on the registered CFAR compliance document for this project.

ol az 03 04 a5 06 o7
- . - . . . Water Hester
Whater Heating Hesting Efficiency | Hesting Bficiency Standby Loss (%) Ewterior Insul Storage Volume Tank Locats
Systemn |0 or Mame Type= Value R-Value= (gnl)
DHW Syst=m UEF 093 rs 0 .00 nfa
[. Installed HERS Verified Dweelling Unit Water Hesting Efficiency Information
This table reports the water heating system features that were installed in this project.
0l oz 03 0d a5 o6 o7
- - - . - n Water Hester
Water Heating Heating Efficiency | Hesting Eficiency Exterior Insul R
Svztern 1D or Mame Type Viahue Standby Loss (%) R-Value S-h:rngt:::-.nlurrb: Tank Location
DHW Syst=m UEF .93 r'z 4 o n'a
S Compliance Statement System complies
E. Installzd Water Heater Manufacturer Information
01 a2 a3
Water Henting System [0 ar Manufacturer Model Humber
Name=
DHW Sy=temn Wong MMNAILESEi
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Sample CF3R-PLB-22-H, TABLE F

F. Mandatory Measures For All Domestic Hot Water Distribution Systems
The following pipes are insulated, to the thicknesses required by Table 120 34, except for thase sections of pipe that are subject to one of the exceptions below: All domestic hat
water pipes shall be insulated as specified in Section 602.11 of the Calfornia Plumbing Code. In addition, the following piping conditians shall hawe a minsmum insulatian wall
thicknass of 1 inch or 3 minimumi insulatian R-valee of 7.7 (RAZ.4.1)
®  The first 5 feet [1.5 meters) of cold water pipes fram the storage tank.
= All piping with 2 naminal diameter of 3/4 inch [19 milimeter) and less than 1 inch..
= All hat water pipes fram the heating source to the kitchen fixtures.
#=  All underground piping.
- s [rsulation buried below grade must be installed in & waterproof and non-crushable casing or sheews,
s Piping from the heating scurce to storage tank or between tanks.
s Piping that penetrates framing members shall not be reguired to hawe pipe insulation for the distance of the framing peretration. Piping that penetrates metal framing .
. - . - - . - - n . L ]
:I-:I-L::erfummets, plugs, wrapping or ather insulating material to assure that no contact is made with the metal framing. Insulation shall butt securely against 2l framing TABLE F . Req u I rel I le nts a n d
s Piping installed in interior or exterior walls that is surrounded on 2l sides by at beast 1inch (2.5 om) of insulation. A H | bl C I - C d H
»  Piping installed in crawl space with @ minimum of 1 nch (2.5 cm) of oawl space insulation above and below. Va I a e OI I I p Ia nce re Its
®  Piping installed in attics with & minimum of 4 inches (10 cmi) of attic insulation on top
= Piping insulaticn shall fit tightly ard all elbaws and tees shall be fully insulated.
For Gas ar Prapane Water Heaters: Ensure the following are installed (Section 150.0(n])
1. A dedicated 1204, 204 electrical receptacle connected to the electrical panel with 2 120,240V 3 conductor, 108WG copper branch dinrcuit, within 3 feet from the water
heater and accessible with no chstructions
1. The conductar shall be labeled with the word "Spare” on both =nds; and
04 2. A reserved single pole circuit brezker space next to the circuit breaker next to the branch circuit labeled "Future™ 240V shall be pravided.
2. A Categary Il or IV vent, or 2 Type B went with straight pipe betwesn cutside and water heater
3. A condensate drsin no more than 2 inches higher than the base on water heater for natural draining
4. A zas supply line with capacity of at l=ast 200,000 Beu/Hr
| Pass - zll applicable reguirements are met.
s Werificatian Status: L Fail - one or more applicable requirements are nat met. Enter reason for failure in correctians notes field below
() nfa
3]
The responsibde person’s signature an this compliance document affirms that il applicable reguirements in this table have been met.

Registration Number: 420-P0101165824-000-001-822001 4-62 24 Registration Date/Time: 2020-08-16 16:058:29 HERS Prowider: CHEERS
NOTICE: rvatiod by ConSod Moesr Energy Efic 1..- |||l|||I.|l hp{l.‘r bn’n Ine. [CHEERS) camg sforrdinon updiaded by Dhd parss fol afibaled wob or eleted co CREERS. Therafiva, CHEERS 1 noe
LS TR For, and carind Qo W, D adfuracy o comphitaness of i OCchthanl.

CA Building Energy Efficiency Standards - 20112 Residential Cumpllan:lr H.-cp-urt ".l'-cm:m 2019.1.003 Repart Generated: 2020-09-16 16:11:44
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Sample CF3R-PLB-22-H, TABLE G to
TABLE Q, TABLE R

This section does not apply to this project.

b exeroy commssion o
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G. HERS Werified Compact Hot Water Distribution Expanded Credit {CHWDS-H-EX) RA3.E.5

H. Compact Hot Water Distribution (CHWDS) RAS.4.5

This section does not apply to this project.

I. HERS-Verified Drain Water Hest Recovery System {DWHR-H]

This section does not apply to this project.

D vt o - « TABLE G to TABLE Q:

— Requirements and

e e Ty Available Compliance

A ———rP Credits (continued)
This section does not zpply to this project. ° TABLE R: HERS

M. Pint o UseRequicements 0L (R44.45 Compliance Result

This section does not apply to this project.

K. HERS-Verifizd Parallel Piping Requirements (PP-H) [RA3.6.4)

M. Mandatory Requirements For &l1 Recirculation Systems [RA4.4.7)

This section does not apply to this project.

0. Recirculation Non-Demand Controls Requirements [R-MD] (RAL.4_E)

This section does not apply to this project.

R. Determination of HERS Verification Compliance

ei § Complies: All specifiad werification protocol requirements on this document are met.
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A Handy Tool - The PSR

Project Status Report CalCERTS, Inc
1 of 2|

(GENERAL INFORMATION
Code Year Standards:(2013

* Available through your HERS —

. . Address:[1516 9th Street
P rOV I d e r re I St City / State / Zip:|Sacramento / CA / 95814
Enforcement Agency:|City of Sacramento

Permit Number:|123456789

Easy to Verify @ calcerts.com

TIERS VERIFIABLE
. . MEASURES:|NOT COMPLETE
Y OVERALL STATUS [NOT COMPLETE
(CF1R INFORMATION - Certificate of Compliance |\\§
Certificate Type:[Compliance
" Registered Form:|CFIR-PRF-01-E
progress of your compliance
Registration i ¥ ¥
ietration |516-N0125429A-000000000-0000
. ADDITIONAL CFiRs
documentation = e
CFIR-SRA-01 216:10125443A-000000000-0000 | @
CF2R INFORMATION - Certificate of'ﬁstauﬂ] I ’ I \ I n
[ [ [} [} System “ F!Mu I \ S ster IRJ’TW' ullbel L [ )
. CF2R-ENV-01, (Fenestration ( I -
ome jurisdictions may accept
CF2R-ENV-02 (Envelope Air Sealing ) 216-N0125429A-E0200001A-0000 .
th ese d ri n i n S eCti O n S CF2R-ENV-03 (Insulation Installation) 216-N0125429A-E0300001A-0000 | @
CF2R-ENV-04 (Roofing-Radiant u ¥ _
u g p grar e 216-N0125429A-E0400001A-0000 | @
CFOR-MCH-01 (Space Conditioning _[04/05/2016 y - -
TR MCH 01 (Shave Co 0405 216-N0125429A-M0100001A-0000 |
04/05/2016
System 1 CF2R-MCH-20 (Duct Leakage) 09:40 216-N0125429A-M2000002A-0000 L/
System 1 CF2R-MCH-23 (Airflow) 03/05/2016  1516-N0125429A-M2300002A-0000 | ¢
System 1 CF2R-MCH-22 (Fan Efficacy) 0470572016 1716-N0125429A-M2200002A-0000 | o/
System 1 CF2R-MCH-25 (Refrigerant Charge)  |Ja/95/20%6  |216-N0125429A-M2500002A-0000 | 4§
CF2R-MCH-27 (1AQ and MV) 04/05/2016  1516-N0125429A-M2700001A-0000 | 4/
CF2R-PLB-02 (SD HWS Distribution) [J4/95/2016  |216-N0125429A-P0200003A-0000 | 4
CF3R INFORMATION - Certificate of Verification .
System Form Regliysatteered Registration Number
CF3R-MCH-27 (1AQ and MV) 216-N0125429A-M2700001A-M27A @
System 1 CF3R-MCH-20 (Duct Leakage) 04/11/2016 " 1516-N0125429A-M2000002A-120A

HERS Provider: CalCERTS Inc.
CA Building Energy Efficiency Standards 2013 Residential Compliance Dec 2015




Resources
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ENERGY COMMISSION l
———

Online Resource Center (ORC)

About Careers Contact Events MNewsroom Resources E§3 Settings

Enter keywords, e.qg. Tracking Progress Q

HOME PROCEEDINGS ~ RULES AND REGULATIONS ~ PROGRAMS AND TOPICS ~ FUNDING ~ DATA AND REPORTS ~ SHOWCASE ~

California Energy Commission > Programs and Topics »* AllPrograms » Building Energy Efficiency Standards- Title24 > Online Resource Center

Online Resource Center

The Online Resource Center provides educational assistance about the
RLHI NDING FNFRGY FFFICIFNCY

Visit our Online Resources Center
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http://www.energy.ca.gov/title24/orc/

ENERGY COMMISSION l
———

Water Heater Efficiency Guide

CALIFORNIA ENERGY COMMISSION | EFFICIENCY DIVISION @
Water Heater Efficiency Guide
These tables list the minimum uniform energy factors required by federal regulations for some of the most common types and sizes of water heaters.

Download the Water Heater '

Efficiency Guide :

30 0.29 0.54 0.60 0.65
40 0.27 052 0.58 0.64
50 0.25 0.50 0.56 0.63
55 0.24 0.49 0.55 0.62
60 0.61 074 077 079
75 0.60 073 0.76 078
80 0.60 0.73 0.76 078

Residential-Duty Commercial Gas-Fired Storage (> 75,000 Btu/h, = 105,000 Btu/h) - Minimum UEF

50 022 048 056 061
60 021 046 053 0.61
75 02 045 052 0.58
80 02 0.44 0.51 050
Consumer Electric Instantaneous (= 12 kW) - Minimum UEF
<2 [18:]] 0 0. 0.92

Residential-Duty Commercial Electric Instantaneous (> 12 kW, < 58.6 kW) - Minimum UEF

<2 0.80 0.80 0.60 0.60
Blu/h kW GPM FHR UEF
British thermal unils per hour Kilowatt Gallons Per Minute First Hour Rating Unifarm Energy Facior
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https://www.energy.ca.gov/media/4211

e Water Heater Alterations Counter Card
Water Heater Altraions indiicual Duellng Uit
Down |Oa d the Wa ter Hea ter Eﬁg‘;ﬁ”"’ What type can 1 install prescriptively? :r:; ;::;:g:::::l::ﬂn

Location?

Matural gas or propane - tank or tankless i
YES 5150 2(0)1 i) .ﬂlwtypelhalum‘mum energy
than the standard design (gas or
propane tankless"; or heat pump®, if
proposed is electric). Must use CEC-

Alterations Counter Card - Perfect

Heat pump - (§150.2(by1 Hiiib; Climate Zones 1-15)°

approved compliance software
. . . Emmwzm:f? Tier 3 or higher (§150.2(b)1Hiiic; (§150.2(b)2B)
for permit technicians! w0 i
Consumer Elecric - tank or tankless (§150.2(b Hiidp

Al existing accessible and newly installed piping must be insulated per §150.2(b)1Hi.

1 Storage tank cannot be outdoors, and must be on rigid, i pressible surface i to R-10 or higher. Must have
a communications interface meeting §110.12(a) requirements.

?  Storage tank cannot be outdoors.

3 Per 10 GFR 430.2, “consumer eleciric water heater” includes electric storage water heaters with an input of 12
kilowatts or less; electric instantaneous water heaters with an input of 12 kilowattis or less; and heat pump type units,
with a maximum current rating of 24 amperes, at a voltage no greater than 250 volts, which are designed to transfer
thermal energy from one temperature level to a higher temperature level for the purpose of heating water, including all
ancillary equipment such as fans, storage tanks, pumps, or controls necessary for the device to perform its function.

* Standard design is one gas or propane consumer tankless water heater per dwelling unit, with 200,000 Btw'h input, a
high draw pattern, and Uniform Energy Factor (UEF) of 0.81 (2019 ACM Reference Manual, § 2.9.2).

& Standard design for an electric water heater is one heat pump water heater with a UEF of 2.0, installed indoors, with
compact distribution credit and a drain water heat recovery system in Climate Zones 1 (exchanger efficiency of 0.42,
serving all showers, unequal shower confi ion) and 16 (exch efficiency of 0.65, serving all showers, equal
shower configuration) (2019 ACM Reference Manual, § 2.9.2).

Have questions? Gontact the Energy

{B00) 772-3300 Gnside Calforn), (15) 654-5106 (outside Calfiornia, itle24@energy.ca.gov JANUARY 2020
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* Quarterly newsletter

» Clarifications on frequently asked

guestions

e Subscribe to the Blueprint

0

20 -
(il Blueprint
N 4

ssue 131 | July - September 2020 |

BLUEPRINT

CALIFORNIA ENERGY COMMISSION =5

EFFICIENCY DIVISION

IN THIS ISSUE

= Momresidential Mechanical
Mpcaphance Testing

= Mew 2110 Eneiqy Code
FResnurces Arallable on e 0RC
= P19 HERS Aederence Card
= 2010 ATTCF Reference Card
= 201 9'Waier Healer Gukles
@ 20110 Enery Code Envelope

Hir Sesfing Fact Shest

= P19 Enery Code

* Enengy Code Dynamic Foms
Felocated

- s
= Momyesitential Indoor Lighting
= Momresitenttal Oultoor

Lighting ARerations
= Momresitenttal Curtsin Wals
= High-Fiise Reskdential and

Fange Hoods
= Indoor ir Quality
= Reitenttsl ADUS
* Rasidenttal Single-Width

Monresidential Mechanical
Arreptance Testing

For sevaral codes cyces, e
Bulling Enesgy EMciency Slandads
{Energy Code) have Included
Tequirements for scceptance
tzsting of mezhanizal cystoms

I nonmeskdantial BuBdings by 3
cartifiad scceptance test bechnican
{ATT). UMt now, the mirmum
tiwesholds of 300 cerliied ATTS and
T cerffcation training valiabie
o 3 qualifed techniciars fead not
tszm met. Thesse revequishes for
mandating compilance wi e
mectarnical ATT ragel3Bons ars now
fufilied.

453 pesult, Callioamis Enery

Commission [CEC) staf s praparing
2 recommentation in he CEC 1o

irained and cerified try am approved
Arceptancs Test Technicin
Certifcation Providsr (STTCR). The
catifid ATT'S Wil be heid fo quallty
SSENECE Standanis, wilh panaities
for mnCORfoNMEncE.

Shifl s saeiking ingut from all
stakeholders by Encouraging
pearticipeation In B upcoming
WiEkshop and pubilc: comment
period, or by contaclng st
drECty. For MO formadon on e
HITCP progesm and 1o participate In
devaloping the Implementation pia,
pieass reler o e Mechamical
Acapbance Test Tochmiclan
Implementation Proceedings.

Ay cOmmEnts o quesions may
= submited o the CEC's docket
{20-ATTCP-EH). Vish B ATTCP
weh page for more Information

98


about:blank
http://www.energy.ca.gov/efficiency/blueprint/

Email Lists

Receive updates on the Energy Standards

Subscribe to the following Efficiency emails:

Respond to confirmation email within 24 hours
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http://www.energy.ca.gov/title24/orc
http://www.energy.ca.gov/efficiency/blueprint

Approved Compliance Software

Used to show compliance with the Energy Code when using the performance approach

Residential Nonresidential
« CBECC-Res « CBECC-Com
« Energy Pro « Energy Pro

« Wrightsoft Right-Energy
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https://ww2.energy.ca.gov/title24/2019standards/2019_computer_prog_list.html

HERS Counter Card

Available online
Intended to assist counter staff

Inform applicants about HERS testing

and verification

When is HERS testing/verification required?
= Home Energy Rating System (HERS) testing is mandatory for all newly

constructed buildings, and is prescriptively required for most HVAG alterations.
=  Some mechanical, envelope, and water heating systems require

HERS testing when modeled for compliance credit under the
performance approach.

= Any HERS testing that is required for a project will be specified on the CF1R.

Who can conduct HERS Testing?

=  Only a HERS Rater who is cerlified by a HERS Provider may perform
HERS testing required under the Energy Standards.

=  AHERS Rater can be cerlified to complete HERS testing for new construction
(inciuding additions) and/or alteration projects.
How do | find a HERS Rater?

HERS Providers approved by the Energy Commission maintain a directory
of certified HERS Raters on their respective websites (provided on the back

of this card).

=«  Search filters, ke project type and county, are available to make finding a

CALIFORNIA HERS Rater in your area easier.

ENERGY ; : e ;
| COMMISSION mmmmg;lm&mnMMWMM

Download the HERS Counter Card
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https://www.energy.ca.gov/media/4295

Approved HERS Providers

« CalCERTS - New construction, HVAC alterations, and whole house ratings

« CHEERS- New construction and HVAC alterations
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http://www.energy.ca.gov/HERS/providers_2016standards.html

Energy Standards Hotline

- Available to help with questions about Part 6

- at title24@energy.ca.gov

- Call us!
- 800-772-3300 from within California (toll free)
- 916-654-5106 from outside California
- Available 8am to 12pm, 1pm to 4:30pm
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Compliance Manuals

2019 2019

RESIDENTIAL NONRESIDENTIAL
COMPLIANCE COMPLIANCE
MANUAL MANUAL

FOR THE 2019 BUILDING
ENERGY EFFICIENCY
STANDARDS STANDARDS

DECEMRER 2008
CREAGC- FOE-CTT-CMF

DECIMOER 20m
CRE-400 200 CIE CMF
CALFDRIA EMERGY COMMSSION
Earmund G. Hroem Jr. Gav armor

CALIFORMIA ERERGY COMMISEION
Esimurat G Browe, r, Covmmar
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https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency

T Ener Ace
“ Helgig .\uquﬁgggwemds ﬁqﬁ

[ FO rm S a n d resou rces Training Ace Vv Resources Ace

 Free training (in person and S
online) R oo o ]

» Checklists and trigger sheets

Don’t gamble on Title 24, Part 6 and Title 20 compliance.
Ace it with:
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