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Goals of this Training

Review the Energy Code requirements for water-heating systems
 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

o Standards must be cost-effective over the

useful life of the equipment/measures

» CEC updates the Energy Code every 3

years
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Approaches

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

Prescriptive Approach — “grocery list” comprising the standard design building;

all-or-nothing, very specific

Performance Approach - more efficient features may make up for less efficient
ones (trade-offs); uses modeling software to show that the proposed design’s TDV

energy is equal to or less than that of the standard design (more later)

Can mix-and-match approaches for Envelope, Mechanical, Covered Processes and

Water-Heating, or do trade-offs within the same component type



§ 140.0

PERFORMANCE & PRESCRIPTIVE APPROACHES — HIGH-RISE RESIDENTIAL,
HOTEL/MOTEL, AND NONRESIDENTIAL OCCUPANCIES




§ 140.0 - Compliance Approaches

 High-rise residential, hotel/motel, and nonresidential occupancies must meet all of these:

a)

b)

§§ 110.0-110.12 [Mandatory for all buildings; for water-heating: &§§ 110.0, 110.1,
110.3]

§§ 120.0-130.5 [mandatory for high-rise residential, hotel/motel, and nonresidential
buildings; for water-heating: & 120.3]

New construction — Performance (§ 140.1) or prescriptive (§§ 140.2-140.9 [for water-

heating: & 140.5]) requirements for that Climate Zone

§ 141.0 for additions and alterations



§§ 110.1 & 110.3

MANDATORY REQUIREMENTS — ALL OCCUPANCIES




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

b exeroy commssion o
fEcH]

=] Select Appliance Type

Select Category Select Appliance Select Appliance Status

Water Heater Products |~ | | Commercial Water Heatl ™ | | Approved b

—| Select Fields to Display

a) A water-heater is allowed to be -

installed only if it meets Title 20

minimum efficiencies

l:‘ SelectDeselect All

lanufacturer

Energy Source

I:‘ Calculated:

TypeCheckStd

l:‘ Constant burning pilot l:‘ Mobile Home? (T/F)

light? (TIF)

DTherma\ Efficiency
Standard

l:‘ Standby Lass, Btu/hr l:‘ Electrics

Standard

l:‘ Flue Damper? (T/F)

Brand
l:‘ Rated Yolume

l:‘ Heat Traps? (TiF)

Model Number

l:‘ Measured Volume

in Insulation? (T/F)

l:‘ Water Heater Type

l:‘ Standby Loss, Percent/r
Standard

l:‘ Ozone Depleting Substance D Ozone Depleting Substance in Refrigerant (for

l:‘ Standby Loss, Percenthr D Standby Loss, Btu/hr

Regulatory Status
Dlnputﬁating

heat pump water heaters only)? (T/F)

DThermaI Efficiency

Search Results 1549 record(s) found

Export To: | Excel

csv

While Applia;

I:‘ Fan Assi

Model E Add Date

= I " = Number
e rI t e Wa te r ea te r S e I C I e Cy l:‘ Select D Bock Water Heaters, Inc. Bock oT150% Federally-Regulated Commercial & Industrial Natural gas ~ 02/25/2019
Reference Number Equipment
Select D Bock Water Heaters, Inc. Bock QOT500%-A Federally-Regulated Commercial & Industrial Natural gas  02/25/2019
. . [=] Filters ESuDmes
l ISI I lg MAI D b ; d ata ba Se a I l eq l I Iva |e| It Select D Bock Water Heaters, Inc. Bock 0DOT500*-A Federally-Regulated Commercial & Industrial Natural gas  02/25/2019
4 Regulatory Status Equipment
Select D Bock Water Heaters, Inc. Bock 0ODOT400*-A Federally-Regulated Commercial & Industrial Matural gas  02/25/2019
Energy Source Equipment
-
fed e ra | d I recto r O r a I l a roved tra d e . - Select D Bock Water Heaters, Inc. Bock ODOT300™-A  Federally-Regulated Commercial & Industrial Natural gas  02/25/2019
, Equipment
Select D Bock Water Heaters, Inc. Bock 0DOT299*-A Federally-Regulated Commercial & Industrial Natural gas  02/25/2018
Equipment
- - -
Select D Bock Water Heaters, Inc. Bock 0DOT200*-A Federally-Regulated Commercial & Industrial Natural gas  02/25/2019
Equipment
Select D Bock Water Heaters, Inc. Bock 0DOT199* Federally-Regulated Commercial & Industrial Natural gas  02/25/2019
Equipment
tact [ e nistar biaatars 1o Beec  ATioet  Eadaral ommaceial & Industial Matural o a

Look up appliances on the Modernized Appliance Efficiency Database System
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https://cacertappliances.energy.ca.gov/Pages/ApplianceSearch.aspx

b exeroy commssion o

=] Select Appliance Type

Select Category
Water Heater Products |~

Select Appliance Select Appliance Status

Commercial Water Heatl ¥ | | Approved b

(=] SelectFields to Display

A Closer Look at MAEDDbS

Search Results 1549 record(s) found

Export To: | Excel

Csv

DSeIecﬁDeseledAll

Brand
DRated‘v‘qume

DHeatTraps? (TIF)

Manufacturer .I'-.-1ode\ MNumber

Regulatory' Status
DlnputRat\ng

DOzune Depleting Substance l:‘ Ozone Depleting Substance in Refrigerant (for
in Insulation? (T/F) heat pump water heaters only)? (TiF)
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l:l Flue Damper? (T/F) I:I Fan Assisted Combustion? (TIF) l:l Hot Water Supply Boiler? Add Date
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=] Filters
Regulatory Status ~ | |Equals ~ | | B - Both Federal and State Stal v
Energy Source ~ | | Equals ~ | |5 - Heat pump hd

Manufacturer

Select l:‘ Bock Water Heaters, Inc.
Select l:‘ Bock Water Heaters, Inc.
Select l:‘ Bock Water Heaters, Inc
Select l:‘ Bock Water Heaters, Inc.
Select l:‘ Bock Water Heaters, Inc
Select l:‘ Bock Water Heaters, Inc
Select l:‘ Bock Water Heaters, Inc,

Select l:‘ Bock Water Heaters, Inc

Bock

Bock

Bock

Bock

Bock

Bock

Bock

Bock

Model
Mumber

0T150*

OTS00*-A

0DOTS00*-A

0DOT400%-A

0DO0T300%-A

0DOT299%-A

0DOT200*-A

0DOoT199*

Regulatory Stat

Federally-Regulated Commercial & Industrial Matural gas
Equipment
Federally-Regulated Commercial & Industrial Matural gas
Equipment
Federally-Regulated Commercial & Industrial Matural gas
Equipment
Federally-Regulated Commercial & Industrial Matural gas
Equipment
Federally-Regulated Commercial & Industrial Natural gas
Equipment
Federally-Regulated Commercial & Industrial Natural gas
Equipment
Federally-Regulated Commercial & Industrial Matural gas
Equipment
Federally-Regulated Commercial & Industrial Natural gas

Equipment

11

Add Date

02/25/2019

02/25/2019

02/25/2019
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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 does not say how to

determine the efficiency
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§§ 110.3(a)&(b) - Mandatory Requirements;

Service Water-Heating

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

1.

Service water-heating systems must have temperature auto controls able to adjust from the lowest to
the highest acceptable settings for the intended use (ASHRAE Handbook, HVAC Applications Vol., Table
3, Ch. 50; or CA Plumbing Code, Table 613.1)

» EXCEPTION: Residential occupancies

(b) Water-heating equipment must meet all Title 20 requirements, including:

1.

Meeting all listed standards
Meeting standards via all listed test methods
Meet all requirements for all functions

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

14



§§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 back up

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)

iis



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

Recirculation loops serving multiple dwelling units, high-rise residential,

hotel/motel, and nonresidential occupancies must meet/have all of the following:

A. Air release valve or vertical pump installation
B. Recirculation loop backflow prevention

C. Equipment for pump priming

D. Pump isolation valves
E

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

water storage tank drain port

F. Cold water supply backflow prevention

16



§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

17
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§ 110.3(c)5 - Mandatory Requirements;
Service Water-Heating Installation

New State-built buildings must get 60% or more of their water-heating energy

from site solar/recovered energy

« EXCEPTION: Buildings for which the Division of the State Architect (DSA)

determines this requirement to be infeasible
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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

o Source: http://andrews-
other fittings for plumbing.com

maintenance flushing

19



§ 110.3(c)6 - Example

N 4

® ®
%
8 8
2
: :
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

« Demonstrate conformance with required efficiency by default to the mandatory

efficiency, or approved procedures if one of these applies:
 Data to verify is not available
* No CEC-approved field verification testing protocol
« On-site modifications affect performance

 Federal test waiver does not 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 kBTU/hr)

Auto-shutoff controls for systems with circulation pumps or electric heat trace systems
Unfired water-heating tanks must have required insulation/tank surface heat loss

Recirculation loops serving multiple dwelling units/high-rise residential, nonresidential,

and hotel/motel occupancies must meet plumbing/installation requirements (diagram)

60% of water-heating energy must be solar/recovered energy in newly constructed

State buildings
Isolation valves and fittings for tankless water-heaters > 6.8 kBTU/hr (2kW)
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§ 120.3

MANDATORY PIPE INSULATION REQUIREMENTS — HIGH-RISE
RESIDENTIAL, HOTEL/MOTEL, AND NONRESIDENTIAL

OCCUPANCIES




§ 120.3(a)3 — General Requirements for
Pipe Insulation

The following water-heating piping must be insulated, per TABLE 120.3-A:
A. Recirculating system piping, including the supply and return piping to the

water-heater

B. First 8 feet of hot and cold outlet piping, including pipes between a storage

tank and a heat trap, for a non-recirculation storage system

C. Externally heated pipes

24



§ 120.3(b)1 - 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

25



Below-grade insulation must be in a

waterproof, uncrushable sleeve/casing

§ 120.3(b)3 - Insulation Protection, cont.

Ameron, A.O Srmith
or Fibercast Carrier Pipe

\\ Factory Applied

Paolyurethane Foam * pasisture Barrier

PVC, HDPE, “<
FRP, or Optional Casings

Source: https://www.insul-tek.com
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b exeroy commssion o
N 4

§ 120.3(c)1 - Insulation Thickness

Insulate pipes according to TABLE 120.3-A.

TABLE 120.3-A PIPE INSULATION THICKNESS

Fluid
Operating
Temperature
Range
F)

Insulation Conductivity

Conductivity
(in
Btu-in/h-ft*-
OE‘)

Mean Rating
Temperature

(°F)

Nominal Pipe Diameter (in inches)

<1

1to<15

1.5to<4

4t0<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 4.5 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 R 23
Inches 3.0 4.0 4.5 4.5 4.5
251-350 0.29-0.32 200
R-value R 24 R 34 R 35 R 26 R 22
Inches 2.5 2.5 2.5 3.0 3.0
201-250 0.27-0.30 150
R-value R 21 R 20 R17.5 R17 R 145
Inches 1.5 1.5 2.0 2.0 2.
141-200 0.25-0.29 125
R-value R11.5 R11 R 14 R11 R 10
Inches 1.0 1.5 1.5 1.5 1.5
105-140 0.22-0.28 100
R-value R77 R12.5 R11 RO RE

TABLE 120.3-A now allows for insulation by thickness AND R-values
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« Say you have:

Example-§120.3(c)1

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

» Domestic hot water (DHW) pipe 4 inches in diameter
 Fluid temperature will be 105°F — 140°F

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

degree F

Then the pipe must be insulated to 1.5 inches thick, OR an R-value of R-11
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§ 120.3(c)2 - Insulation Thickness

If insulation has a conductivity outside of the range in 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)

29



§ 120.3 - SUMMARY

Protect outdoor insulation

Insulate hot water piping to the required minimum thickness or R-value in TABLE
120.3-A

— If the insulation conductivity is not in the range on TABLE 120.3-A, use the

equation

30



§ 140.5

PRESCRIPTIVE REQUIREMENTS — HIGH-RISE RESIDENTIAL,
HOTEL/MOTEL, AND NONRESIDENTIAL OCCUPANCIES




8§ 140.5 - Prescriptive Requirements for
Service Water-Heating Systems

a) Nonresidential occupancies - Must meet §§ 110.1, 110.3, and 120.3.

b) High-rise residential and hotel/motel occupancies - Must meet
§ 150.1(c)8
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§ 150.1(c)8- Prescriptive Compliance

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

Must meet A, B, or C:
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Alii

Alii

§ 150.1(c)8Ai-iii -

Prescriptive Compliance

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

Type Max Additional
kBTU/hr Requirements

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 Heat pump + Tank indoors
water-heater * Choose one:
(HPWH) o Compact distribution (RA4.4.6) and DWHR (RA3.6.9)

o CZs 2-15: PV capacity 0.3 kWdc over § 150.1(c)14 requirement
o CZs 1&16: PV capacity 1.1 kWdc over § 150.1(c)14 requirement

Av HPWH

Tank indoors

« NEEA Tier 3 or higher

« CZs 1416, choose one:

o PV capacity 0.3 kWdc over § 150.1(c)14 requirement
o Compact distribution (RA4.4.6)
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§ 150.1(c)8B - Prescriptive Compliance

B. Central water-heating systems serving multiple dwelling units must have:

Gas or propane water-heater*

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 as a central water heater for
multiple dwelling units! Download Blueprint #129 for details 36



https://ww2.energy.ca.gov/publications/displayOneReport_cms.php?pubNum=CEC-400-2020-005

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

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

CZs |CZs | Additional
19 [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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§ 140.5 - SUMMARY

« Nonresidential occupancies must meet mandatory water-heating requirements
« High-rise residential and hotel/motel occupancies must meet these requirements:
— 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)

**A HPWH was recently approved as a central water heater for multiple dwelling units!
Download Blueprint #129 for details
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https://ww2.energy.ca.gov/publications/displayOneReport_cms.php?pubNum=CEC-400-2020-005

§ 140.1

PERFORMANCE APPROACH — HIGH-RISE RESIDENTIAL,
HOTEL/MOTEL, AND NONRESIDENTIAL OCCUPANCIES




§ 140.1 - Performance Approach Energy
Budgets

« Proposed Design complies if its energy budget is no larger than the Standard
Design budget.

« Energy budget = TDV energy for HVAC + indoor lighting + mechanical ventilation
+ service water-heating + covered processes

a) Standard Design budget is determined by applying mandatory and prescriptive
requirements

b) Proposed Design budget is determined by calculating its TDV energy

c) TDV energy must be calculated using CEC-approved compliance software



HERS-Verified Performance Credits

Only applicable to residential projects

Pipe Insulation Credit (RA3.6.3, 4.4.14) — HERS verifies correct insulation installation

Compact Hot Water Distribution Credit, Basic (RA4.4.6), Expanded (RA3.6.5, 4.4.16)

— HERS verifies piping and design requirements have been met (more later)

Drain Water Heat Recovery Credit (RA3.6.9, 4.4.21) — HERS verifies DWHR unit and

installation requirements have been met (more later)

41



Compact Hot Water Distribution System
(CHWDS) Credits

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

Only for single-family homes or multifamily dwelling units with individual water-heaters

Requires plan calculations (next slide)

Expanded credit available via HERS field verification (RA3.6.5):

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

« 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 and the POUS in feet (next slide)

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

vertical pipes are ignored (next slide)
« 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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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
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"y i -

SECOND FLOOR
FIRST FLOOR

Weighted Distance=0.4 * 12.9ft+04* 11.8ft+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 be HERS-verified 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

*Download the Certified List
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https://www.energy.ca.gov/media/2341/

§ 141.0

ADDITIONS, ALTERATIONS, AND REPAIRS — HIGH-RISE RESIDENTIAL,
HOTEL/MOTEL, AND NONRESIDENTIAL OCCUPANCIES




§ 141.0(a) - Additions

a) Additions must meet 1 or 2
1. Prescriptive - §§ 110.1, 110.3, 120.3, 140.5.
2. Performance

A. New water-heating system serving the addition must meet §§ 110.1, 110.3, 120.3;
and

B. Either
i.  The addition alone must meet § 140.1; or

ii. Proposed energy use (unchanged existing features + altered features +
proposed addition) < standard energy use (unchanged existing features +
existing/§ 141.0(b)2-compliant features to be altered [whichever is lower in
TDV])+ (proposed addition)

« EXCEPTION 1: If water-heating is provided to an addition by expanding existing
systems, the existing systems and equipment need not meet §§ 110.1, 110.3, 120.3,
or 140.5.
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§ 141.0(b) - Alterations

b) Alterations
2. Prescriptive — Altered components must meet §§ 110.1, 110.3, 120.3, and
N. § 140.5 - except for solar water-heating requirements.
3. Performance — Altered components must meet
A. §§110.1,110.3, 120.3; and

B. Standard design based on existing conditions, or § 140.5 (except solar

water-heating requirements), whichever is more efficient
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do not need to meet §§ 110.1, 110.3, 120.3, or 140.5

§ 141.0 - Summary

 NOTE: If expanding a system to serve an addition, existing system and equipment

I ) o ) )

Additions (prescriptive)

Additions (performance)

Alterations (prescriptive)

Alterations (performance)

X

X

X**

X***

X*

* Addition alone;
otherwise, apply
E+A+A

** Except solar
water-heating req.’s

*** Standard design
can match this, or

existing conditions,
whichever is better
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§ 120.9 - Commercial Boilers

Newly-installed boilers...

a) That meet the following conditions must have combustion air positive shut-off:

1. Input = 2.5 million BTU/hr, and designed to operate with non-positive vent
static pressure

2. One stack serves two or more boilers, total combined input capacity per stack
of 2.5 million BTU/hr
b) With combustion air fan motors = 10 hp, fan motor must meet one of these
conditions:
1. Driven by a variable-speed drive; or

2. Have controls limiting fan motor demand to < 30% of total design wattage at
50% of design air volume
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§ 120.9 - Commercial Boilers (cont’d)

Newly-installed boilers...
c) Input =5 million BTU/h must maintain excess O, <5.0% by volume,
dry basis, over firing rates of 20-100%.

« Combustion air volume must be controlled via firing rate, or flue
gas O, concentration
 No common gas and combustion air control linkage, or jack shaft

allowed

« EXCEPTION: Boilers with steady state full-load thermal efficiency 2
85%
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Forms & Enforcement




Compliance Documents Overview

Documents of What You Do
Responsibility

Approved Design « NRCC-CXR-E  Fill out Design Review Kickoff and Construction

Reviewer Documents Design Review Checklist compliance
certificates

Designers/ « Plans and specs <+ Draw plans and specifications

Document Authors « NRCC  Fill out NRCC forms

Plan Reviewer « NRCC « Ensure the NRCC matches the plans and specs

Ensure the NRCC has no errors
» Issue building permits as appropriate

» Plans and specs

Builder(s)/ « All « Submit NRCCs and plans for plan check
General Contractor(s) « Ensure contractors fill out NRCIs appropriately; ensure
acceptance testing completed, with NRCAs filled out
« Ensure all compliance documents are registered to a
nonresidential registry/certified by ATTCP database
« Provide copies of compliance documents to inspectors
and owner(s)

« Ensure HERS inspections are performed, as needed
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Installers

HERS Rater(s)

Building Inspector(s)

NRCI

NRCV

All

Compliance Documents Overview (cont’d)
Roles | Documents of Responsibility | WhatYouDo

Fill out NRCIs matching installed
energy features

Make corrections to installations and
NRCIs, as needed

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

Confirm NRCI(s) and NRCA(s) meet
requirements on the plans and
NRCC(s)

Confirm NRCA results match HERS
results and meet the Energy Code

Verify all NRCCs, NRCIs, and NRCVs
are complete and registered, as
needed; NRCAs must be complete
and certified by an ATTCP database
Verify building features
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NRCC (Certificate of Compliance)

Designers draw up the plans and fill out NRCC
« 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 NRCC with permit

application; most require NRCC to be integrated into the plans
Approved Design Reviewer must sign NRCC-CXR-E

Builders submit the NRCC and plans for Plan Check

« NRCCs must be registered with an approved nonresidential data registry, if one is approved

Plan reviewers

« If corrections are needed, they must be noted on the plans and NRCC and returned for corrections
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Certificate of Compliance (NRCC) Forms for
Water-Heating

* PLB-E: Domestic Water-Heating

« Unlike Residential, same form for NCBs, additions, and alterations

 CXR-E: Building Commissioning

« PRF-E: Performance approach

« Generated by approved compliance software
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, ENERGY COMMISSION
e —

ETATE OF CALIRDRNIA

Domestic Water Heating System @
NREC-PLE-E |Crested 11/18) CALIFORMLA ENERGY COMMESSION
CERTIFICATE OF COMPLIANCE MNRCC-PLE-E
This docwment is used to demonstrate compliance for nonresidential occupancies with requirements in $1101, 51403, §120 3, and §140.5 and with requirements in 51410 for
additions amnd afterations, for domestic water heating scopes using the prescriptive poth. For high-rise residential and hotel/motel occupancies, complionce s demonstrated with
requirerments in §110.1, §110.3, §120.3, §150.0 ond §150 1(c]8, and with requirements in §150.2 for additions and alterations.

Project Mame:  Sanders & Co. Foods Report Page: Page 1of5
Project Address: 100 Acrewood Dr Ciate Prepared: 2020-09-18|

. GEMERAL INFORMATION

01 |Project Location [city) | Sacramento
03 |[Ocoupancy Types Within Project (select all that apply):
Nonresidential [] High-rise Residential
[[] state Building [] Healthcare Facility

02 [climate Zone 12 =]
[0z [ E

[] Hotelf nmotel
[] other {write in):

B. PROJECT 5COPE 7]

Table Instructions. include any domestic water heating systems that are withun the scope of the permut opplicotion gng gre demonstrating compiignce using the prescriptne
Ipaths outlined in §140.5, §150.1(c)8, and §141 0fa), or §141.0(6)2N for additions or olterations. Sofar water heating systems shoutd be documented on the NROC-5RA
jcomplionce document. Combined hydronic water heating systems showld be documented on the NROC-MCH complionce document.

o1 0z 03

by project consists of [check all that apply): System Type'? System Components

New Systemn [DHW system being installed for the first . . . - . N
[# time %Inewllimnmuctedbuildgngb individual System {serving nonresidential spaces)’  [=]|[7] Equipment |[] Distribution |[] Controls

Add Mew Remove Last

[[] system alteration (equipment, distribution or controls) [ Equipment |[] Distribution |[T] Controls

Add Alteration | Remove Last

' FOOTNOTE: Point of use wirter heaters, or other non-central systems used o senve nonvesidentiol spaces, ore considered ingividual systems.
* Dwelling wnits refers to hotel/ motel guest rooms and units in @ high-rise residential occupancy.

IC. COMPLIANCE RESULTS

Table Instructions: Toble © will indicote if the project dota input into the compliance document is compliont with water heoting requirements. This toble is not editable by the
wser. if this toble soys "DOES NOT COMPLY™ or "COWPLIES with Exceptional Conditions" refer to Table 0., or the table ingicoted as not compliont for quidance.

o1 0z o3 04
Domestic Hot Wat i mt Distribution Systems Control
miestic er Equipme istribution Sys nirols pli "
[See Table F) [See Table G) [See Table H)
Yes Yes Yes COMPLIES

) Sample NRCC-PLB-01-E Form

Tables A & B:
General
project info
Table C:
Compliance
results
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D. EXCEPTIONAL CONDITIONS d

This table is guto-filled with uneditable comments becouse of selections mode or date entered in tabies throughout the form.

rll:r exceptional conditions apply to this project

E. ADDITIONAL REMARKS d

This tabie includes remarks made by the permit opplicont to the Authority Howvimg Jurisaiction.

F. DOMESTIC HOT WATER EQUIPFMENT Li
Tabile Instructions: Complete the following toble to demonstrote compliance with mandatory equipment reguirements in £1104 ond 51103 For kigh-rise residentiol and hotel/
maotel eccupancies, compliance with prescriptive requirements in 2150 20c)8 must also be demonstrated ond with §150. 2 for oddition ond alteration scopes.

Equipment Schedule: Individual Systems

01 0z 03 04 05 06
—— . Max GF‘M,.".F-IFSIZ Rated Uniform F:;:':::;
ftem Tag Equipment Type violume |gal) I-lm;;::;mg Enerl:gu','El:?ctur Uniform Energy

Factor (UEF)'
DHWDL Gas-Fired Instantaneous (50,000-200,000 BTUH) [=] <2 || spmzao |4 0.83 0.81
Reset Add Row Remaove Last

' FOOTNOTE: Compliant equipment may be found in the Modernized Applionce Efficiency Database Systemn [MAEDES] on the Energy Commission website: kttps:
cacertappliances. energy. oo gow/ Pages/Search/Adwvancedsearch. ospx

Water Heating Equipment All Dccupandcies

Mot .
¥es Mo applicable Requirement

i unfired storage tank insulation shall have Internal + External = R-16 OR External = RB-12. Label required per §110.3(c]3

- Mew state buildings 60% of energy for senvice water heating from site solar energy or recovered energy per $110.3(c|5

BlE|&
"0
allelle

~ Izolation vahses for instantaneous water heater with imput rating > 6.8 kBTUH or 2 kW has been specified per §110.3{c}6

Sample NRCC-PLB-01-E, Tables F & G

Tables F & G:
water-heater
info and

requirements
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&t  sample NRCC-PLB-01-E, Tables G & H

Table continued
Mandatory Pipe Insulation All Occupancies
For systems serving nonresidential spaces, pipe insulation for the following applications is specified to comply with Table 120.3-8 [see below) per £120.3:
12 il - Reciroulating system piping, including supply and return piping of the water heater
- The first 8 ft of hot and cold cutlet piping for a nonrecirculating storage system
- Pipes that are externally heated

= 7 Insulation shall be protected from damage, including that due to sunlight, moisture, eguipment maintenance, and wind. Insulation exposed to weather
shall be installed with a cover suitable for outdoor service per §120.3{b) and §150.0{1)3

TABLE 120.3-A PIPE INSULATION THICKNESS

Pipe

Nominal Fipe Diameter {in) i nsu |at|0n
Fluid Temperature Range |°F) [Emiﬁup'zﬂ":;?i - '"“ht::'_?m':':f:; Rating <1 1t0<15 15to<4 .
: — requirements
MAimimum insulation Required
105-140 0.22-0.28 100 1.0inor RB-7.7 1.5 inor R-12.5 1.5in or B-11 a nd Wate r-

heater

H. OMESTIC HOT WATER SYSTEM CONTROLS

Table Instructions: Complete the follawing toble to demonstrate compliance with controls requirements in §110.3 for all occupancies. Far high-rise residential and hotel/motel controls
orCupancies, compiiance is demonstrated with requirements in 150 1/c]8.
Yes Mo App':i:iale Requirement
o o I c Construction documents require manufacturer certification that service water-heating systems are equipped with automatic
[temperature controls capable of adjusting temperature settings per §110.3(a]
e l" c - Systerns with capacity = 167,000 BTUH equipped with outlet temperature controls per §110.3c)1 unless covered by California
Plumbing Code Section 613.0.
T » - - Controls for circulating pumips or electrical heat trace systems are capable of automatically tuming off the system per £110.3(c]2
unless system serves healthcare facility.
For recirculation systems serving multiple dwelling units, design includes automatic pump controls per §150.1(c)EBN, or §150.2 for
L c C L additions or alterations
= c c - For recirculation systems serving indnadual dwelling units, design includes manual on/off controls as specified in Reference
Appendix A 4.4.9 per §150.1(c|8.
- c c - For replacement single heat pump water heaters serving individual dwelling units in climate zones 1-15, design includes
communication interface that meets demand responsive control requirements of 5110 12(3] per 5150 2{b) 1 Hiii.
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b exeroy commssion o
N 4

Sample NRCC-PLB-01-E, Tables | to K

7]

l. DECLARATION OF REQUIRED CERTIFICATES OF INSTALLATHIM

Table Instructions: Selections have been mode based on information provided in previous tables of this document. if ony sefection needs to be chonged, please expiain why in
Table £ Additional Remarks. These documents must be provided to the building inspector during construction and can be found online ot https:Aeww energy. co.govy’

titled4/ 201 gstandards 2019 complionce docwmentsMonresidentiol Documents/ MR

Field inspector

YES ND FormyTitle el il
Pass Fail

L} [MRCI-PLB-01-E - Must be submitted for all buildings O O

- MRCHPLE-02-E - Must be submitted for high-rise residential and hotel! motel central hot water distribution systems to be
recognized for compliance. O O
& HMRCHPLE-03-E - Bust be submitted for high-rise residential and hotel! motel single dwelling unit hot water distribution

systems to be recognized for compliance. O O

Il. DECLARATION OF REQUIRED CERTIFICATES OF ACCEPTANCE

There are no Certificates of Acceptance applicable to service water heating reguirements.

|

K. DECLARATION OF REQUIRED CERTIFICATES OF VERIFICATION

Table Instructions: Selections have been mode bosed on information provided in previous tables of this document. if ony sefection needs to be chonged, please expiain why in
Table £ Additional Remarks. These documents must be completed by @ HERS ﬂatera.r:n‘pmwdedtu n':e bmﬁﬁng inspector dunr:g r:n-rrﬂ.rurtm Iheﬁnuf documents must be

icreated by o HERS Providers registry, but drafts con be found online ot hifp

Nonresigentiol Documents NRCYE,
Field inspector
YES NO Form/Title sminni il
Pass Fail
-e" - [MRCV-PLE-21-H High-rise Residential Central Hot Water Distribution HERS Verification O O
il (. |HRC'I.I‘-FLB-22-I-I High—r'ls-e Residential Individual DWEllil,g: Unit Hot Water Distribution HERS verification |:| |:|

Required
compliance
documents
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NRCI (Certificate of Installation)

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

« Any changes must be approved by the building department (make sure
construction is still within code)

« If needed, the builder/designer must update the NRCC and plans and
resubmit
« Installers must fill out and sign NRCIs when installing energy features

 Installers must ensure the data is sent to an approved nonresidential data
registry, if one is approved

« Post or provide them onsite for final inspection
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Certificate of Installation (NRCI) Forms for

Water-Heating
Non-HERS HERS
« PLB-01-E:Plumbing* « PLB-21-H: Central Hot Water Distribution

System, Multifamily, HERS-verified

« PLB-02-E: Central Hot Water
Distribution System

 PLB-22-H: Hot Water Distribution
System, Single Dwelling, HERS-verified

« PLB-03-E: Hot Water Distribution
System, Single Dwelling

*Used for all nonresidential occupancies; all others are
used for high-rise residential and hotel/motel only
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b exeroy commssion o
fEcH]

STATE OF CALIFORNIA

PLUMBING

CEC-NRCIPLE-D1-E (Revised 01/20)

Sample NRCI-PLB-01-E

CALIFORNIA ENERGY COMMISZION E

CERTIFICATE OF INSTALLATION MRCI-PLB-01-E
Flumbing [Page 1 of 4]
Freftie= AR Test NR Erfrearmart Aver- Cacramento, City of Parmit et 20-P
Frelet A4 1516 Oth St “* Sacramento S g4

A. GENERAL INFORMATION

N

DATE OF BUILDING PERMIT: 82920
BUILDING TYPE | [#] nonresidential [] High-rise Residential [ Hotel/motel
PHASE OF

CONSTRUCTIO | [Z] Mew Construction [ addition [ ateration

construction.

If mare than one person has responsibility for building construction, each person shall prepare and sign an Instailation
Certificate document applicable to the portion of construction for which they are responsible; alternatively, the person
with chief responsibility for construction shall prepare and sign the Installation Certificate document(s) for the entire

B. 5COPE OF RESPONSIBILITY

Date of approval by the enforcement agency of the Certificate of Compliance that
provides the specifications for this Installation Certificate.

ate:
829720

Installation Certificate.

In the table below identify all applicable construction documents that specify the features, materials, companents,
manufactured devices, or system performance diagnostic results required for the scope of responsibility for this

Date Approved By

me'?t 'I.'ltle or Applicable Sheets or Pages, Tables, Schedules, etc. the Enforcement
Description
Agency
Plan= and Specificat Plumbing Schedule, Pg 2 829720
NRCC-PLBD1-E A 629120

« Table A: General Information

« Table B:
« NRCC approval date

« Documents with the water-heating
features listed on the NRCI

» Test results required for water-heating
features listed on the NRCI
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b exeroy commssion o
fEcH]

Sample NRCI-PLB-01-E, Table C

C. MANDATORY REQUIREMENTS FOR ALL CENTRAL DOMESTIC HOT WATER RECIRCULATION S¥YSTEMS

On systemns that have a total capacity greater than 167,000 Btu/hr, outlets that require higher than service water
01 | temperatures as listed in the ASHRAE Handbook have separate remote heaters, heat exchangers, or boosters to supply the
outlet with the higher temperature. (Section 1103 (c)1)

Systems with drculating pumips or with electrical heat trace systems shall be capable of automatically turning off the system.
[section 110.3(c)2).
Unfired storage tanks are insulated with an external R-12 or combination of R-16 internal and external Insulation.
05 | alternatively, the heat loss of the tank surface based on an B0°F water-air temperature difference shall be less than 6.5 Btu
per hour per square foot. [Section 110.3(c}j4).
All sections of the redrculation loop, and the first 5 feet of all branches off the loop are insulated, to the thicknesses
required by Table 12034, except for the following: (Ra4.4.1)

»  Piping installed in interior or exterior walls that is surmounded on all sides by at least linch of insulation.

*  Piping installed in attics with a minimum of 4 inches (10 cm) of attic insulation on top.
o6 #  Piping that penetrates framing members shall not be required to have pipe insulation for the distance of the

framing penetration. Metal piping that penetrates metal framing shall use grommets, plugs, wrapping or other M a n d ato ry
insulating materia to assure that no contact is made with the metal framing. Insulation shall butt securely against

Sl aming members. Water-Heating

*  Insulation is not required on the cold water line when it is used as the return.

Hot water pipes that are buried below grade are installed in a water proof and non-crushable casing or sleeve that allows for Req u i rem e nts
installation, remowal, and replacement of the enclosed pipe and insulation. (Ra4.4.1)

Insulation cutside conditioned space s protected from damage, including that due to sunlight, moisture, equipment
maintenance, and wind. (FA4.4.1)

09 | Pipe insulation fits tightly to the pipe. (RA4.4.1)

On insulated sections of pipe, no piping is visible due to insulation voids, and 3l elbows and tees are fully insulated.
(Rad.4.1)

The recircul ation pumg is mounted on a wertical section of the return line, OR an automatic air release vahe is installed on a
11 | riser at least 12 inches in length, on the inlet side of the recirculation pump, no more than 4 feet from the pump. (Section
110.3(c)54).

12 | A check valve is located between the reciroulation purnp and the water heater. [Section 110 3[c}58).

A hose bibb is installed between the pump and the water heating equipment with an isolation valve between the hose bibh

B and the water heating equipment. [Saction 110.3{c)5C).

14 Isolation valves are installed on both sides of the pump. One of the isolation vahes may be the same isolation valve as in
item 12 above (Section 110.3(c)5D).

15 The cold water supply piping and the recirculation loop piping is not connected to the hot water storage tank drain port.
[section 110.3(c)SE).

15 A check valve is installed on the cold water supply line between the hot water system and the next closest tee on the cold
water supply. (5ection 110.3{c]5F).

- The hot water distribution system piping from the water heater(s) to the fixtures and appliances takes the most direct path.
[RA4.4.7.1)

18 Installation and operation instructions that provide details of the operation of the pump and contrals are available at the

jobsite for inspection. [Ra 4.4.7.1)



b exeroy commssion o
fEcH]

Sample NRCI-PLB-01-E, Table E

E. Mandatory Measures for all Domestic Hot Water Distribution Systems

01 | Equipment shall meet the applicable requiraments of the Appliance Efficiency Regulations [Section 110.3(b]1).
0z Unfired Storage Tanks are insulated with an external R-12 or combination of B-16 internal and external Insulation. [Section
110.3[c}a).

+  all domestic ot water piping shall be insulated as specified in Section 609.11 of the california Plumbing Code. In
addition, the following piping conditions shall hawve a minimum insulation wall thickness of 1 inch or a minimum
insulation R-value of 7.7:

& The first 5 feet {1.5 meters) of cold water pipes from the storage tank.

» 4l piping with a nominal diameter of 3/4 inch {19 millimeter] and less than 1 inch.

+ 2l hot water with a nominal diameter less than 3 inch that is:.

o Associated with a domestic hot water recirculation system.
o From the heating source to the kitchen fixtures.

E] o From the heating source to storage tank or betwesn tanks.
o Buried below grade.

*  Piping that penetrates framing members shall not be required to have pipe insulation for the distance of the
framing penetration. Piping that penetrates metal framing shall use grommets, plugs, wrapping or other insulating
material to assure that no contact is made with the metal framing. Insulation shall butt securely against all framing
members.

»  Piping installed in interior or exterior walls that is surrounded on all sides by at least 1 inch of insulation.

»  Piping installed in crawlspace with a minimum of 2 inches (5 cm) of crawlspace insulation above and below.

*  Piping installed in attics with a minimum of 4 inches [10om) of attic insulation on top

* Pipe insulation shall meet the insulation protection requirements of Section 120.3(b)

o4 o Insulation exposed to weather shall be shielded from solar radiation.
o Insulation on peps buried below grade must be installed in a water proof and non-crushable
casing or sleeve.
05 | All elbowes and tees shall be fully insulated. [Ra4.4.1)
06 ‘where insulation is required, no piping shall be visible due to insulation voids, and all insulation shall fit tightly to the pipe.
[Rad.4.1)
For Gas or Propane Water Heaters: Ensure the following are installed [Section 150.0{n))

1. Adedicated 125V, 204 electrical receptacle connected to the electric panel with a 120/240V 3
conductor, 10 AWG copper brandh circuit, within 3 feet from the water heater and accessible with no
obstructions;

a7 a. The conductor shall be labeled with the work “Spare” on both ends; and

b. Areserved single pole circuit breaker space next to the circurt breaker next to the branch
drcuit in A lebeled “Future” 2430V shall be provided.
2. ACategory [11or IV vent, or a Type B vent with straight pipe between outside and water heater
3. Acondensate drain no more than 2 inches higher than the base on water heater for natural draining
4. A gas supply ine with capacity of at least 200,000 Btu/hr

The responsible person's signature on this compliance document affirms that all applicable requirements in this table hawve been

met.

Mandatory
Water-Heating
Requirements
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NRCYV (Certificate of Verification)

» HERS testing

« Features must meet the requirements listed on the NRCC [for water-heating.
high-rise residential hot water distribution — NRCV-PLB-21-H and -22-H]

« Installer’s test results on NRCI forms must meet the Energy Code
 Performance credits [for water-heating. drain water heat recovery, compact
distribution, pipe insulation]
« HERS Raters test any features that need it (see NRCC)

 Passing features get registered NRCVs; post these onsite for final inspection;
failures must be corrected and retested. All results go into the HERS registry

« NRCVs must be registered with a CEC-approved HERS registry

* There are no NRCA forms for water-heating
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Certificate of Verification (NRCV) Forms for
Water-Heating

- PLB-21-H: Central Hot Water Distribution System, Multifamily, HERS-
verified

- PLB-22-H: Hot Water Distribution System, Single Dwelling, HERS-verified

70



&k  sample NRCV-PLB-22-H, Tables A to D

CERTIFICATE OF VERIFICATION MRCV-PLE-21-H
HERS verified High Rise Residential/Hotel/Motel Central Hot Water System Distribution [Page 1 0f 5)
Project Name: ARTest MR | Enforcement Agency: Sacramento, City of | Permit Number: 20-p
Dwelling Address: 1516 9th 5t | City: Sacramento | Zip Code: 95814

&. General Information

o1 Building Mame= Building 001

B. De=sign HERS Verified Central Water Heating Systems Information
This table reports the water heating system features that were specified on the NRCC-PRF-01 compliance documnent for this project. ) Syste m

5] o] 03 0a 05 06 o7 =3 -] 1] 11 12 . .
‘;:'::TTDT l.';:::[:s;t;rg wube_r;::m :::::Tr: 5::’; T:::L FuelType  |Rated input Type nut::ul:pm Erﬁ::uu‘ng - Heating Standby Loss (%] Exterior Insul. I nfo rm atl O n
N R — - Should ALWAYS

Domestic ot | FEsemtiak-Duty

DHW 1 Weter DHW] ::;:Ir;a;nm 1 nfa Electricity KW & EF .2 /s z have a H E RS
L. Imstalled HERS Verified Central Water Heating Systems Information Wate rm a rk, H E RS

This table reports the water heating system features that were installed in this project.

n = = T = = = = = m m = registration

Water Hesting . # of Wiater Waber Heater . . .
Wiater Heating | ‘Water Heaber : Rated Input Heating Heating Exterior Insul. b d
tem D Heaters 5t Wl Fuel Reted input . - Stamdbey Loss |5
m.‘:‘“ or System Type Type ;[mn':n urqf;!'] ume uel Type np Type vl Efficiency Type | Efficency Value oy () R-\slue n u I I I er, a n
. Residemtiak-Duty th 1 d d 1 -t I
DHW 1 DU"'EEF': HUE Commercis 1 n's Electricty KW =] EF 0E n'a 4 a u O rl Ze I I a
Wiater (DHW| EPE—

signature!

D. Desigm HERS Verified Whater Heating Distribution Systems Information
This table reports the water heating system featuras that were specified on the NRCC-PRF-01 compliance docurnent for this project.

o1 oz 03

Water Hesting System ID or Name Central DHW System Distribution Type Dhwelling Unit DHW System Distribution Type

Begistration Number: PROJ20-02921611-000-001-82 10004 -D000 Registration Date/Time: 2020-00-21 15:04:08 HERS Prowider: CHEERS
NOTICE: This document fas bewn gensrated by ConSol Mome Snergy Sfcency Rating System Services, [ac (CREERS) esing nbemstion uaded By Ehird parties o afiated mith or relsted (0 CHEERS, Meveforne, CHEERS & nat
Fisganestile fr, S GRaiol puaviiiee, e SOOLTECY OF COMEIEiEOEEE OF e FIF TS CORYaT N BN Soounimsn.

CA Building Energy Eficiency Standands - 2018 Nonresidential Compliznce Report Version: 2019.1.003 Feport Generated: 2020-05-21 15406:31
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E. Installed HERS Verified Water Heating Distribution Systems Information

Systems that utilize this distribution type shall comply with these requirements

Sample NRCV-PLB-22-H, Tables E & F

o1

oz

03

Water Hesting System D or Mame Central DHW System Distribution Type

[hwelling Unit DHW System Distribution Type

E. Install=d ‘Water Haster Manufascturer Information

o1 oz o3
Waater Hesting System |D or Name Manufacturer Miodel Numb-er
DHW 1 IMstan Pl SO0

System information
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&2t  sample NRCV-PLB-22-H, Tables G & |

G. Mandatory Requirements For Al Central Diomestic Hot Water Systems
o1 On systems that hawve a total capacity greater than 167000 Btu/hr, outlets that require higher than service water temiperatunes as listed in the ASHRAE Handbook have separate remote
heaters, heat enchangers, or boosters to supply the outlet with the higher termpesture. [Section 11003 [c)1)
oz Systerns with circulzting pumps or with electrical heat traoe oystems shall be capable of automatically tuming off the system. [Section 110.3[c)2).
Unfired storage tanks are insulated with
" External insulation of R-12, or
03 # Internal insulation of B-16, or
¥ The heat loss of the tank surface based on an 30 °F water-air temperature difference shall be bess than 6.5 Btw/ft=. [Section 110.3(c)3).
Recirculation loop shall meet the following requireme nts: ° T bI G .
¢ The redroulation pump is mounted on 3 vertical s=ction of the retwrn fine, OR an automatic air release valve is inszlled on @ riser at least 12 inches in length, on the inlet side of a e "
the recirculation pump. no more than 4 feet from the pump. (Section 110, 3{cj2A )
# A check valve is loczted between the recirculztion pump and the water heater. (Section 110.3(c]LE). Ma ndato ry
o4 ¢ A hose bibb iz installed between the pump and the water heating equipment with an izolation valve beteseen the hose bibb and the water heating equipment. [Section i
v requirements
¢ |solation valves are installed on both sides of the pump of which the valve reguired in [Section 110.3{c}2C n be one. |Section 110.3c}4D). ° Ta ble I " H ERS
¢ The cold water supply piping and the recinoulation loop piping is not connected to the hot water storsge tank drain port. (Section 110.3{c4E]. . .
¢ A check valve is installed on the cold water supply line between the hot water system and the next closest tee on the cold water supply. [Section 110.3[c)dF). Ver'f'cat'on
o5 Instantaneous water heaters with an input greater than 6.8 kBau/fhr (2kW) shall have izolation vahees ot both the cold water supply and the hot water line [11003{c]6). resu It

L. Determination of HERS Verification Compliance
all applicable sections of this dooument shall indicate compliance with the specfied verification protocol requirernents im order for this Certificate of verification as a whole to
be determined to be in compliance.

01 | Complies: all specified verification protocel reguirements on this document are met.
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Sample NRCV-PLB-22-H, Tables G & H

G. Mandatory Requirements For All Central Domestic Hot Water Systems

All domestic hot water piping shall be insulated as specified in Section 609.11 of the Californiz Plumbing Code. In addition, the following piping conditions shall have 3 minimum
insulation wall thickness of 1 inch or a minimum of insulation B+zlue of 7.7 [RAZ.4.1)

The first 5 feet (1.5 meters] of hot snd cold water pipes from the storage tank.

Bl piping with a nominal dimmeter of 3/4 inch (1% millimeter) and less than 1 inch.
&l hot water pipes from the heating sownoe to the kitchen fintwnes.

Piping from the heating source to storage tank of between tanks.

Bl piping associated with a recirculation system

&l undenground piping.

o8 Insulation buried below grade must be installed in a3 waterproof ard noncrushable Gsing or seeve.
Piping that penetrates fmming members shall not be reguired to have pipe insulation for the distance of the framing penetration. Metzl piping that penetrates metal framing
shall use grommets, plugs, wrapping or other insulating material to sssure that no contact is made with the metal framing. Insulation shall butt securely agzinst all framing
members.
Piping installed in interior or exterior walls that is surmounded on all sides by 3t least 1 inch of insulation.
Piping installed in crawlspace with a minimuem of 1inch [Scm) of crawlspace insulation above and below:
Piping installed in attics with a minimum of 4 inches (10 cm) of attic insulation on top.
Pipe insulation shall fit tightly and all elbows and tees shall be fully insulated.
o7 Verification Status: Pass - all spplicable requirements are met
0B Correction Motes

The responsible person’s signeture on this complisnce document affirmes that all spplicable requirements in this table heve been met unless otherwise noted in the Verification Status and
the Comections Motes in this table.

H. HERS Verified Multiple Reciroulation Loops for DHW systems Serving Multiple Draszlling Uinits Requirements
Al distribution systems listed on this compliance dooument shall comply with these requirements.

o Bl buildings with B or more dwelling units hawe a3 minimum of 2 redroulation loops.

oz Each boop noughly seres the same number of dwellings.

o3 Verification Status Pass - all spplicable requirements ane met.
[ Correction Notes

The responsible person’s signeture on this compliance document affirms that all applicable requirements in this table have been met unless otherwise noted in the Verfioation Status and
the Corrections Motes in this table.

Tables G & H:
Mandatory
requirements
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Online Resource Center (ORC

About Careers Contact Events MNewsroom Resources E§3 Settings

ENERGY COMMISSION 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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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 comman types and sizes of water heaters.

Consumer Gas-Fired Instantaneous (> 50,000 Btu/h, < 200,000 Btu/h) - Minimum UEF

<=2 0.80 0.81 0.81 0.81

Consumer Gas-Fired Storage (= 75,000 Btu/h) - Minimum UEF

an 0.2 0.54 0.60 0.65

40 0.27 0.52 0.58 0.64

50 0.25 0.50 0.56 0.63

55 0.24 0.48 0.55 0.62

(1] 0.61 0.74 0T 0.79

- Download the water-
80 0.60 0.73 0.76 0.78

Residential-Duty Commercial Gas-Fired Storage (> 75,000 Btu/h, < 105,000 Btu/h) - Minimum UEF h ea te r Effl C I e n Cv G u I d e
50 0.22 0.48 055 061

60 0.21 0.46 053 061

75 02 0.45 0.52 059

80 0.2 0.44 0.51 059

Consumer Electric Instantaneous (< 12 kW) - Minimum UEF

<2 om 0N 0m 0.92

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

<2 0.80 0.80 0.60 0.80

Blu/h kW GPM FHR UEF
British tharmal units per hour Kilowatt Gallons Par Minule First Mour Rating Unitorm Energy Factor
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questions

« Subscribe to the Blueprint

ueprint

California Energy Commission

Efficiency Division

In This Issue
»  New Mechanical Acceptance Test
Technician Certification Provider

»  Small Duct High Velocity Space
Condiboning Systems

» Demand Responsive Controls for
Additions and Alteralions

»  Residential Water Heating Oplions

»  EnergyPro Version 7.0

»  Alternative Path for Complying with
Lighting Alteration Requirements

»  Lighting Standards to Save
Californians More Than $4 Billion in
Electricity Costs

»  Q&A
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“  Townhouses and Duplexes

Commissioning

»  Energy Code Ace Training Schedule

New Mechanical
Acceptance Test
Technician Certification
Provider

On January 13, 2016, the Califorma Energy
Commission (Energy Commission) approved
the Mational Environmental Balancing Bureau
(MEBB), as a mechanical Acceptance Test
Technician Cerlification Provider (ATTCP).

This gives NEBB the authority to train, cer-
tify, and oversee acceplance test technicians
(ATTs) and their employers. NEBB will train
and certify ATTs to perform all 17 mechani
cal acceplance lests required in the 2013
Building Energy Efficiency Standards (Energy
Standards)

The Conditions of Approval are available for
teviews in the Executive Director’s recom-
mendation.

For more information, please visit:
htip:/fenergy.ca.gov/tile24/attcp/.

Small Duct High Velocity
Space Conditioning
Systems

small duct high velocity (SDHY) systems may
be used to comply with the Energy Standards.
The following is a list of requirements with
direction on how SDHV systems can comply
with the low-rise residential requirements of
the Energy Standards.

Mandatory Requiremenls
Uniled States Department of Energy Standards:

SDHV systems manufactured on or after Jan-
uary 23, 2006, and before January 1, 2015,
must have a minimum Seasonal Energy Ef-
ficiency Rafio (SEER) of 11, and a minimum
Heating Seasonal Performance Factor (HSPF)
of 6.8.

SDHV systems manufactured on or after Jan
uary 1, 2015, must have a minimum SEER of
12, and a minimum HSPF of 7.2.

Energy Standards:

Section 150.0{m)13B - Single zone systems
that use forced air ducts o supply coaled air
1o an occupiable space must either meet mini-
mum airflow and fan efficacy requirements, or
meet the return duct and grille sizing require
ments of TABLES 150.0-C or 150.0-D.

NOTE: The return duct and grille sizing altema-
tive will likely be the method chosen for com-
pliance when installing a SDHY system

Section 150.0(m)15 - Specific lo systems
with multiple thermostatically confrolled zones,
this section requires the same mandatory air-
flow and fan efficacy requirements as Section
150.0{m)13B. However, it does not have the
same duct and grille sizing alternative. If such
systems cannot satisfy the airflow and fan ef-
ficacy requirements of this section, compliance
must be demonstrated via the performance
approach.

The duct leakage and insulation requirements
apply as with any other system.

Prescriplive Requirements

The refrigerant charge and duct insulation re-
quirements apply as with any other system.
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Email Lists

Receive updates on the Energy Standards

Subscribe to the following Efficiency emails:

 Join the Building Standards email list

« Subscribe to the Blueprint

Respond to confirmation email within 24 hours
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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

Download the compliance software
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™
- HERS Counter Card

When is HERS testing/verification required?

= = * Home Energy Rating System (HERS) testing is mandatory for all
e Ava I | a b | e O n | I n e newly constructed buildings, and is prescriptively required for most

HVAC alterations.

Some mechanical, envelope, and water heating systems require
HERS testing when modeled for compliance credit under the
performance approach.

o I n te n d ed to a SS I St Any HERS testing that is required for a project will be specified

on the CF1R.

Who can conduct HERS Testing? RESIDENTIAL

CO u n te r Sta ff e Only a HERS Rater who is certified by a HERS Provider may perform

HERS testing required under the Energy Standards.

A HERS Rater can be certified to complete HERS testing for new
construction (including additions) and/or alteration projects.

« Inform applicants about HERS testing Hou o1 ind 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.)

a n d Ve rlfl Catl O n Search filters, like project type and county, are available to make Forthe 2016 Eneray Standards

finding a HERS Rater in your area easier.

' CALIFORNIA
ENERGY COMMISSION

NOTE: Duct leakage testing by a HERS Rater is prescriptively required for smaller
nonresidential HVAG systems (see § 140.4 (1))

Download the HERS Counter Card
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Approved HERS Providers

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

CHEERS — New construction and HVAC alterations

See approved HERS providers
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Energy Standards Hotline

Available to help with questions about Part 6

Email your guestions to the Hotline

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

DECEMRER 2008
CREAGC- FOE-CTT-CMF

EALFCENS SNERGT CoMMTIION
o

Download the 2019 Compliance Manuals
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e Energy Code Ace

« Forms and resources

— CO”W/? W/% e =

* Free training (in-person and online)

Learn how to comply with California’s building
and appliance energy efficiency standards

www.EnergyCodeAce.com

 Checklists and trigger sheets ofers No-Cost

Tools €b Training D Resources
to help you decode Title 24, Part 6 and Title 20

GE m s ,

SD E SoCalGas _|| |)|5()|\ .I ;’-"Mh‘:’:ﬂﬂ

This progam s funded by Calforia utlty customers and administered by Pacifc Gas and Eictrc Company PG&), San Diego G &Electric Compa ytSDG&EiS uthern Califoria Edison Company (SCE)
dS (h lemlaG C pl‘N[SC\Ga } nder the auspices of the California Public U(l\ s Comi

For more Energy Code resources, visit Energy Code Ace
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Questions?




	2019 Energy Code (Energy Standards) �Water-Heating – Nonresidential
	Goals of this Training
	Questions…
	Energy Commission History
	Why Do We Have Water-Heating Energy Standards?
	Approaches
	§ 140.0
	§  140.0 – Compliance Approaches
	§§ 110.1 & 110.3
	§§  110.1(a)&(b) - Mandatory Requirements; Appliances
	A Closer Look at MAEDbS
	§  110.1(c) - Mandatory Requirements; Appliances
	§§  110.3(a)&(b) - Mandatory Requirements; Service Water-Heating
	§  110.3(c)1 - Mandatory Requirements; Service Water-Heating Installation
	§§  110.3(c)2&3 - Mandatory Requirements; Service Water-Heating Installation
	§  110.3(c)4 - Mandatory Requirements; Service Water-Heating Installation
	§  110.3(c)4 - Example
	§  110.3(c)5 – Mandatory Requirements; Service Water-Heating Installation
	§  110.3(c)6 – Mandatory Requirements; Service Water-Heating Installation 
	§  110.3(c)6 - Example
	§ 110.1 - Summary
	§ 110.3 – Summary
	§ 120.3
	§  120.3(a)3 – General Requirements for �Pipe Insulation
	§  120.3(b)1 - Insulation Protection
	§  120.3(b)3 - Insulation Protection, cont.
	§  120.3(c)1 – Insulation Thickness
	Example –  §  120.3(c)1
	§  120.3(c)2 – Insulation Thickness
	§ 120.3 – Summary
	§ 140.5
	§  140.5 - Prescriptive Requirements for Service Water-Heating Systems
	§ 150.1(c)8- Prescriptive Compliance
	§ 150.1(c)8Ai-iii – Prescriptive Compliance
	§ 150.1(c)8Aiv&v- Prescriptive Compliance
	§ 150.1(c)8B – Prescriptive Compliance
	§ 150.1(c)8B & C – Prescriptive Compliance
	§ 140.5 - Summary
	§ 140.1
	§  140.1 – Performance Approach Energy Budgets
	HERS-Verified Performance Credits
	Compact Hot Water Distribution System (CHWDS) Credits
	CHWDS Credit Calculation
	CHWDS Credit Calculation (Example A)
	CHWDS Credit Calculation (Example B)
	Drain Water Heat Recovery (DWHR) Credit
	DWHR Credit Requirements
	DWHR Credit Requirements, cont.
	§ 141.0
	§  141.0(a) - Additions
	§  141.0(b) – Alterations
	§ 141.0 - Summary
	§ 120.9 – Commercial Boilers
	§ 120.9 – Commercial Boilers (cont’d)
	Forms & Enforcement
	Compliance Documents Overview
	Compliance Documents Overview (cont’d)
	NRCC (Certificate of Compliance)
	Certificate of Compliance (NRCC) Forms for Water-Heating
	Sample NRCC-PLB-01-E Form
	Sample NRCC-PLB-01-E, Tables F & G
	Sample NRCC-PLB-01-E, Tables G & H
	Sample NRCC-PLB-01-E, Tables I to K
	NRCI (Certificate of Installation)
	Certificate of Installation (NRCI) Forms for Water-Heating
	Sample NRCI-PLB-01-E
	Sample NRCI-PLB-01-E, Table C
	Sample NRCI-PLB-01-E, Table E
	NRCV (Certificate of Verification)
	Certificate of Verification (NRCV) Forms for Water-Heating
	Sample NRCV-PLB-22-H, Tables A to D
	Sample NRCV-PLB-22-H, Tables E & F
	Sample NRCV-PLB-22-H, Tables G & I
	Sample NRCV-PLB-22-H, Tables G & H
	Resources
	Online Resource Center (ORC) 
	water-heater Efficiency Guide 
	Blueprint
	Email Lists
	Approved Compliance Software
	HERS Counter Card
	Approved HERS Providers
	Energy Standards Hotline
	Compliance Manuals
	Energy Code Ace 
	Questions?

