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Chapter 4

Additional Efficiency,
Renewable and Load
Management
Requirements
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C406.1.1 Compliance

Buildings shall comply as follows:
1. Buildings >1,000 s.f..
comply with Additional Energy Credits Requirement:
2. Buildings >2,500 s.f.
comply with Additional Energy Credits Requirement AND

comply with Additional Renewable & Load Management Credits

Efficienc
Ve?rﬁohyt



C406.1.1 Additional Energy Efficiency Credit Requirements

How many points does my building need?

TABLE C406.1.1
ENERGY CREDIT REQUIREMENTS BY BUILDING OCCUPANCY GROUP

Building Occupancy Group

R-2, R-4, All
Requirements

What about mixed occupancy?

Calculate weighted average of credit requirements based on
square footage of floor area

Efhciency
\Vermont



C406.1.3 Core and Shell Buildings and Build-Out Construction

C406.1.3 Core and Shell Buildings and Build-Out Construction.
Where separate permits are issued for core and shell bulldings and build-out construction,
compliance shall be in accordance with the following requirements.
1. Core and shell buildings or portions of buildings shall comply with one of the following:

1.1. Where the permit includes a central HVAC system or service water heating system with
chillers, heat pumps, boilers, service water heating equipment, or loop pumping systems
with heat rejection, the project shall achieve not less than 50 percent of the energy credits
required in Table C406.1.1 in accordance with Section C406.2.

1.2. Alternatively, the project shall achieve not less than 33 percent of the energy credits
required in Table C406.1.1.

For core and shell buildings or portions of buildings the energy credits achieved shall be
subject to the following adjustments:

2.1. Lighting measure credits shall be determined only for areas with final lighting installed.

2.2. Where HVAC or service water heating systems are designed to serve the entire building,
full HYAC or service water heating measure credits shall be achieved

2.3. Where HVAC or service water heating systems are designed to serve individual areas,
HVAC or service water heating measure credits achieved shall be reduced in proportion
to the floor area with final HVAC systems or final service water heating systems installed

Build-out construction shall be deemed to comply with Section C406.1 where either

3.1. Where heating and cooling generation are provided by a previously installed central
system, the energy credits achieved in accordance with Section C406.2 under the build-

| l I IC'ﬂn.Cy out project are not less than 33 percent of the credits required in Table C406.1.1




C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group

Energy Credit Measure - TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Envelope Performance Building Occupancy Group

erergy Creatmessure | (2R 12 | R1| B | a2 | m | € | S
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W05 | Thermostatic Balance Valves Commercial Kitchen Equipment

Q03 |Residential Kitchen Equipment
EfﬁCle_ncy Q04 | Fault Detection
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C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1

ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP | m p roved E nve lO p (S

Hmmnmnﬂmm Performance 90.1

Determined in accordance with Section C406.2.1.1 A p p e n d ix C °
UA Reduction [ 19 [ 5[ 13 [ 203328725 57 | 28 | ]

Envelope Leak Reductig

*

EO1 energy credits
base envelope performance factor calculated in accordance
with ASHRAE 90.1 Appendix C.

proposed envelope performance factor calculated in
accordance with ASHRAE 90.1-Appendix C.

Efhciency
\Vermont



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Hnnnmnﬂmm Total UA Envelope

—-- Reduction:
E0S [Envelope Leak Reduction | :
-==-- U-value of entire thermal
o1 o | s envelope 15% better than
C402.1.3 (prescriptive
tables)

o o] o Lol o [oel 6] 10 [ s0_

o rocoreqranovaiowarroa] 55| o | | 12 | 4 (2 [] o | o |

iz |restPumpvioervesr | o1 |3 | 0 | 5 | 2] 4 0] 1 |
nllnn--

EX N

s [Tt seovcavaves |5 | 0| 2| 1] 4| 1 |11 T 11

Efficienc
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C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R-4,
el R I I
E[H

Erwelnjpe Performance Determined in accordance with Section C406.2.1.1

\----
L L AT N 0 0 O 30
o T — T 5 N R i
E06 -IEI---
HO1

HO2 Heatlng Efﬁuen-::y

o3

o1

oL el e Tzl el Lo
wor Recovrasronavape s |6 | 36 12 | 4 Bl ENEN
W02 | Heat Pump Water Heater | 81 | 3 | 30 | 5 | 25 --
nllllll--
KRN
s [Tromotaancovanes |5 | 0| 2 |11 1|+ T T i

Efficienc
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Reduced Air Leakage:

Tested air leakage is less than
0.15 cfm/sf

Does not differentiate between
cfm50 or cfm75

- cfm50 = MF

- cfm75 = other commercial



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group

- R-2, R4,
0| e[S 0] e[

Envelope Performance Determined in accordance with Section C406.2.1.1
UA Reduction

E06 |improveFenestration | 42 | 6 | 13|21 ]| 4 |10 |3a] 6 | 17
HOt |HVACPerformance | 6 | 6| 6 | 6 | 8

: KN
N

HO3 | Cooling Efficiency

04 | Residential HVAC Control 21
05 |Energy Recovery 46

W01 | Recovered/Renewable Water Heat
W02 | Heat Pump Water Heater
W03 |SWHPpelnsuaton | 6 | 1] 4| 4] 2] 4]4a| 1 [ 3

(4] 11|

W04 [ Point of Use Water Heaters

W05 | hermostatc Baancovaes | 5| 0| 2 | 1] 1] 1 [ 1] 1 | 1]

Efficienc
Ve?r?ohyt

Add Roof Insulation:

Flat roof: R-10 continuous

Attic: fill or batt rated at R-10
that is continuous

- Interrupted by joists?. R-13

1/> of base credit achieved for
installing 50% of R-value



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R-4,
el R I I

E[H Erwelnjpe Performance Determined in accordance with Section C406.2.1.1

o2 [UARosucion | % [ 5 | 18 [20] 5 |2 [5] a7 [ 7
—----
AYals .ll

R e I N B T A A

m-:--nl:il-mm-“

o Jivacrwomas | o Lo [0 | o JHNN o [ o NN o

N T A El BAES

01 Resaemavac coria |21 | |

o5 [EvomyRomory |40 [ o5 | 41 [ 114 | o4 [ [ 5] 1m0 [ o0

e A AR A AR LA

iz et wortiesor | w1 | 9| 0 5 | 25| 4 |0 1 | 20

o [swhPpe suaion |6 |+ [ 4 [« | 2 [ e 4] 1 |3
KO ERE R

W04 | Point of Use Water Heaters

W05 | hermostatc Baancovaes | 5| 0| 2 | 1] 1] 1 [ 1] 1 | 1]

Efficienc
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Added Wall Insulation:

90% or more of opaque wall
area addressed

Additional R-5 continuous

1/> of base credit achieved for
installing R-2.5 continuous



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Improve Fenestration:
| oo (e[ e e

E[H Erwelnjpe Performance Determined in accordance with Section C406.2.1.1
Area-weighted U-factor of all

E04 [AddRoofinsulaion [ 7 | 24 [23] 10 [ o | : :
Emmn_=====-n vertical fenestrations < U-0.22

7 A R N A K U T

s [oommgetoons |5 [ 7 | o

o [roscmm rccoe | o1 [

s Jenagyrocowy |t | aa | 41 1] o4 {20245 ] 0 | o0

ot | rocowrearenewiowarrsa] 55| o [ | 12 [ o4 [ 18 [15] 5 | o5

iz |restPumpvioervesr | o1 |3 | 0 | 5 | 2] 4 0] 1 |

I o N T 0 T T A
K ERE R

W04 | Point of Use Water Heaters

W05 | hermostatc Baancovaes | 5| 0| 2 | 1] 1] 1 [ 1] 1 | 1]

Efficienc
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C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R-4,
e (S T

E[H Erwelnjpe Performance Determined in accordance with Section C406.2.1.1

2 [UARetwion | 1o [ 5[ 12| s | m 6] w0 [
N T e 2 W 7 T
N e N R

et e el eyl e

Foating Efcer B 0 2 L2

03 [Coomg Eftoeney |5 [+ |

104 |Residenia HVAC Gontol | 21|

o5 JEvagy ooy |6 _|aa | 41

o oo o 8 T o T s

iz |restPumpvioervesr | o1 |3 | 0 | 5 | 2] 4 0] 1 |

Wos s po nsuaion |6 | 1| 4 |« [ 2 |« 4] 1 | 3]
K ERE R

W04 | Point of Use Water Heaters

W05 | hermostatc Baancovaes | 5| 0| 2 | 1] 1] 1 [ 1] 1 | 1]

Efficienc
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More Efficient HVAC
Equipment Performance:

For systems using Total System
Performance Ratio (TSPR)

TSPR exceeds minimum TSPR
requirement by 5%



C406.2 Energy Efficiency Measures and Credits

ENERGY EFFICIENCY MEASUREQ%:D%&%%I"II'S BY OCCUPANCY GROUP M o re Effi C i e nt H VAC

Eauioment HEATING:
Hnnnmnﬂmm quipment HEATING

E[H Erwelnjpe Performance Determined in accordance with Section C406.2.1.1

E [VARswcin | 19 [ 5|1 ||| 2|25 w7 | 2|
65 [Emospo Lok raducion | 15[ 0 [ 28 [ o | 42 | 15 |6 [ o | 41 -
T A PN SN AN -  Equipment shall be 5% more
o5 |adowalimsuaton | 18 |3 |5 8|2 | r| 7 | 9| efficient than requirement

-m-
R TSN N

-nnmmm » Extra creditif > 5%. Use

IILE.‘- formula to calculate

o [rosommamac oo | o1

--- + Electric resistance heating
o2 | HeatPump Wator Hoalr | o1 | 3 | 30 | 5 | 25 | 4 [10] 1 | 0 ity limi 0

wos [swippomsisior |0 | 1|+ a2 [ ¢ [a] T |5 SapEIEly) i (0 2l @
wos o | S ] system capacity (exception:

W05 | Thermostatc Balance vaves | 3| IR :
Lo EERSRENNNES HP supplemental heating)

Efficienc
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C406.2 Energy Efficiency Measures and Credits

ENERGY EFFICIENCY MEASUREQ%:D%&%%I"II'S BY OCCUPANCY GROUP M o re Effi C i e nt H VAC

ZauferE LING:
Hnnnmnﬂmm quipment COOLING

E[H Erwelnjpe Performance Determined in accordance with Section C406.2.1.1

R T — T AT T N A
o5 [Emoepe toarrsmcim |15 s [ 20 [ o a2 | 15 o | o | o1 [T o

ot o Rorimaisin |7 75 |5 Equipment shall be 5% more
oo [nsovionmsuton | 15 | 5 | 5 | 5| efficient than requirement
i |imorove Fonsmion™| | o | 5 |21~

[N AR EREN BB . [yira creditif > 5%, Use

- formula to calculate

M5 Em— e e e e s 0
--- B [PERtEr SnElll 58 S e
oc rourwovasrone __{_w s Lo s 1o e Lol 1 La allowed fan power (if fan
TN e N . .

wos K KN energy not included in

w05 | Tremostatc Bolancovaves |3 | 0 | 2 | 1] 1] 1 [ 1] 1 | 1 packaged equipment rating

Efficienc
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C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R-4,
e (S T

E[H Erwelnjpe Performance Determined in accordance with Section C406.2.1.1

E02 [UAReduon | 19 [ 5| 13[20 |35 |2 [25] 37 [ 28|
et [emops toacromior |15 | 0 | 2 | o | 2| 5|5 | o5 | s
04 [AddRooinsuation |7 |2 | 3 | 3 [ 2 |2 |23] 10 |

E05 |AddWalinsuaion | 13| 3| 5 o |7| 7 |9
-- | 21| 4 [ 10|34 6 |1
HO1 |HVACPerformance | 6 | 6 | o | 8 |

HO2 Heating Efﬁcien-::y -nnm “

-

HOS [EneigyRecovery | 46 | 65 | 41 | 114 | &4 | 242

o |Rocomasmanswane o[ 55 [ 6 | 36 [t |34 [ 15 15 5 | s
-----
nll-ll--ll--
wos K KRN
Thermostatic Balance Valvas ---_---_—

Efficienc
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Residential HVAC Control.:

Automatic setback of at least 5°F
for heating and cooling for
dwelling and sleeping units

Several control strategies to
select from



C406.2 Energy Efficiency Measures and Credits
ENERGY EFFICIENCY MEASURE‘;?;._I"IEDC;IU?%S.I"II'S BY OCCUPANCY GROUP E n e rgy Recove ry:

Building Occupancy Group
R-2, R-4,
e (S T

E[H Erwelnjpe Performance Determined in accordance with Section C406.2.1.1 . _
T IR PR Y for areas where single
—--— zone HVAC units are not

E04 : .
s | 2 | 16 required to have variable speed

06 - :
o S fan control. Shall include:

EN BEER + 75% Enthalpy recovery

(o) 2 . c
P e T 3 W KA R T N T A (or 75% Sensible if no cooling)

O RecovaredNanevable Wala ol | %9 16 0| W W[ WAL 3 [ % .
wo2 ----- » Auto economizing
wod | 18 --lll - Systems providing mechanical

Wo5 - RN e
E] ol2 Ll dehumidification: Recovered

Efhciency energy used for reheat
\Vermont




C406.2 Energy Efficiency Measures and Credits

Reduced Energy Use In-
TABLE C406.2.1 Service Water Heating:

ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
Energy CreditMeasure  |R2R%4 | 12 | Rt | 8 | a2| m | € |S1ed] AL |

O N NEIAEAEIEEREN | Broken into 3 sections
Wop [ et Pump water e | o1 | 3| 30 | 5 | 25 | 4 10| 1 | 20

m--l---.-n-- - System Efficiency
W04 | Point of Use Water Heaters

B NN B N I S R
Woo s eatTracosysom | 11| 11 7 | 5 | 3 | 5 [ 5] 2 | 5|
Wos [ W Dsiutonsing |68 | | 2 |
W05 [ Shower Heat Rocovery |25 | 1] o |

Efficienc
Vermor?lt



C406.2 Energy Efficiency Measures and Credits

Reduced Energy Use In-
TABLE C406.2.1 Service Water Heating:

ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4,
E Credit M
nergy Lredit Measure and I-1 Hmﬂmnﬂmm

W{]1 Recoveredfﬂen ewable Water Heat B ro ke n | n to 3 Se Ctl O n S
—n-

-ﬂl .
“ll------- - System Efficiency
W04 | Point of Use Water Heaters | 18 | 4| | 11
Thermostatic Balance Valves ---—---—- ° ' ' '

I I AT A RN N R R R R Distribution temperature
uu- maintenance
-

-lln

Efficienc
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C406.2 Energy Efficiency Measures and Credits

Reduced Energy Use In-
TABLE C406.2.1 Service Water Heating:

ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4, S-1and
el DO O e N

W{H Recoveredfﬂen ewable Water Heat B I’O ke n | n tO 3 Se Ctl O n S

A T e W - B A R
oo [swhppomsuaton | o | 1| 4 [ o [ 2| a [al 1 [ o | [ME
e | EI R

Point of Use Water Heaters

s emoscbsoeves | 30 |2 [ 111 |1 [1] 7 | 1 |
Il-----
e [swDsbowonSzng | o0 | | 2
Wos [ Stovereat rocovery |25 | 1] o ]

(.

17
47

Efficienc
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System Efficiency

Distribution temperature
maintenance

Other



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
" R-2, R4 -
E Credit M ’ ’ -
o LR |
'

Wo2 |Hoat Pump WatorHoalar | 81| 3| 0 |

W03 | SWH Pipelnsulatin | 6 [ 1| 4
wos

wos

W06 | SWH Heat Trace System

wo

W08 | SWH DistributionSizing | 68 | | 26 |
(W09 | Shower HeatRecovery | 25 | 1| 9 |

Efficienc
Ve?rﬁohyt

Reduced Energy Use In-
Service Water Heating:

Achieve points by selecting
one of the following:

1) Pick W01 or W02
2) Pick W04, W05, or W06
3) Pick W03, W07, W08, or W09

Can be combined

Can be combined with either
option 1 or 2 above



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
Energy Crecit Measure | RZ.R mmnmnﬂmm

—--—

W03 |SWHPipelnsulation | 6 | 1] 4] 4] 24 4] 1 |3
W04 | Point of Use Water Heaters | 18 | B
W05 | Thomostatc amncevabes | 8 [ 0 | 2 [ 1] 1 | 1 [ 7] 1 [ 1]
[ T I
WO |SWH Submeters | 17|

W08 | SWH DistibutionSizing | 68 | | 26 |

W09 | Shower HeatRecovery | 25 | 1] 9 |

Efficienc
Vermor?lt

Recovered or Renewable
Water Heating:

Meet 30% of annual hot water
requirements by one of the following
means:

- Waste heat recovery (off of SHW,
heat recovery chiller, etc.)

- Air-to-Water heat pump that
precools chilled water return

- On-site renewables

Meet 70% of annual hot water
requirements if required to comply
with C403.10.5



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4,
E Credit M
nergy Lredit Measure and I-1 Hmﬂmnﬂmm

-_ll-------

W04 | Point of Use Water Heaters

o ]
---ll----l-
I T I N 0 R N I R

-
W08 | SWH Distribution Sizing | 68| | 26 |
oo [Shover et Rocorey | 25| 7] 0 |

Efficienc
Vermor?/t

Heat Pump Water Heater:

Meet 30% of demand without
backup at ambient condition of
67.5°F

If supplemental electric
resistance heating: Heat pump
capacity = 40% of 1st hour draw

A host of other design-related
conditions



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4,
E Credit M
nergy Lredit Measure and I-1 Hmﬂmnﬂmm

-_ll-------

W04 | Point of Use Water Heaters

o ]
---ll----l-
I T I N 0 R N I R

-
W08 | SWH Distribution Sizing | 68| | 26 |
oo [Shover et Rocorey | 25| 7] 0 |

Efficienc
Vermor?/t

Heat Pump Water Heater:

Meet 30% of demand without
backup at ambient condition of
67.5°F

If supplemental electric
resistance heating: Heat pump
capacity = 40% of 1st hour draw

A host of other design-related
conditions



C406.2 Energy Efficiency Measures and Credits

Reduced Energy Use In-
TABLE C406.2.1 . .
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP Se rV| Ce Wa te r H eatl n g :

Building Occupancy Group
" R-2, R4
E Credit M ’ ’ -
o LR |
: ,

Recovered/Renewable Water Heat 6 3

W02 [Hoal Pump Weter Heater | 81 | 3 | 30 | Pick W01 or WO2.....

ey [Swrppo nsuaion 0| 14
wo s Except C406.2.3.1.3
T

W05 | Thermostatic BalanceValves | 3 | 0 | 2 Sy :
W06 |SWH Heat Trace System | 11| 1 | 7 | Combination Service Water

- - -
N T e G W AL SYSEE SE
Where SWH employs both, W01

and W02 may be combined and
receive the sum of both credits”

Efficienc
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C406.2 Energy Efficiency Measures and Credits

Pipe Insulation Increase:

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Increase insulation thickness by
B BB RHEGES. : >: <o

W{]1 Recoveredfﬂenewable Water Heat
-zl—n-ln-

Inll-------! o

e Insulation installed from source
wts momostcmmcovass | > |0 | 2 [+ v |+ [ v -

[ S i R RN BN N e | 1O fixture shutoff

wor S somots | 11 A

wos [ S Dstonsang | o6 || 2 | K

109 [Snoer et recovay |25 | 11 0 K

Prorate credit if less than 50% of
pipe insulation does not meet

the 1.5x requirement
Efhciency ?
Vermont



C406.2 Energy Efficiency Measures and Credits

Point of Use Water Heater:

Building is > 10,000sf
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

H_ - No recirc or heét tr.ace pi?ing

W{]1 RecoveredfﬂenewableWater Heat ¢ 100% Of base plpe |nSU|.at|On
------ requirements met, from WH to
- “ fixture termination

| Point of Use Water Heaters

D AR EA R - <0-25 gallons of water in pipe

Wo7 [SWHSuometers | 17 | | 17 | between WH and termination of
W08 | SWH DistributionSizing | 68 | | 26 | : :
W09 |Shower HeatRecovery | 25 | 1| 9 | | 10 | fixture pipe

- Local recirc or heat trace piping allowed for separate WHs serving
commercial kitchens or showers in locker rooms.

Efficienc
Vermor?/t



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4,
E Credit M
nergy Lredit Measure and I-1 Hmﬂmnﬂmm

W{]1 Recoveredfﬂenewable Water Heat

-----

nll-------

|---ll-----\

L A 0 0

-
W08 | SWH Distribution Sizing | 68| | 26 |
oo [Shover et Rocorey | 25| 7] 0 |

Efficienc
Vermor?lt

| 10 |

Thermostatic Balancing
Valves (TBV):

Each recirc branch return shall
have a TBV set to minimal return
water flow when return
temperature is > 120°F



C406.2 Energy Efficiency Measures and Credits

Heat Trace System:

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

- Building is > 10,000sf
ﬂﬂﬂﬂﬂﬂﬂﬂ
anc - Central water system

W{]1 Recoveredfﬂenewable Water Heat

----- - Self-regulating

nll-------

wos o ENE . Electric heat cables

Connection kits

.
-- + Electronic controls
o9 [shoner et Recovery |25 | 1 | o | :

s - Installed directly on hot water

supply pipes underneath insulation

Ef\?gr'%%% This replaces standby losses



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4,
E Credit M
nergy Lredit Measure and I-1 Hmﬂmnﬂmm

W{]1 Recoveredfﬂenewable Water Heat

-----

W04 | Point of Use Water Heaters

nll-------
| 18 |

EE RN
W05 | hormostatc ancovanes | 3| 0 | 2 [ 1| 1 | 1 [ 1 | 1

[wo7 [swH submeters | 47|
W08 | SWH Distrioution Seing | 68 | | 26
W09 [ShowerHeatRecovery | 25 | 1| 9 |

Efficienc
Vermor?lt

[ 10

Water Heating System
Submeters:

Central DHW systems

Dwelling units provided with hot
water meter connected to
reporting system

Reports actual DHW use



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4,
E Credit M
nergy Lredit Measure and I-1 Hmﬂmnﬂmm

W{]1 Recoveredfﬂenewable Water Heat

-----

W04 | Point of Use Water Heaters

Wo5 | homostabesaancovaves | 0| 0 | 2 [ 1| 1 | 1[4 1 [ 1]
e T N T R R O R

nll-------
| 18 | ENENEE

I--

[WOU [ Shower Heat Recovery | 25 | 1T [0

Efficienc
Vermor?lt

SHW Flow Reduction:

Flow or consumption rating less
than the following:

1.2 gpm lavatory sinks
1.5 gpm kitchen sinks

1.5 gpm showerheads



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R4,
E Credit M
nergy Lredit Measure and I-1 Hmﬂmnﬂmm

W{]1 Recoveredfﬂenewable Water Heat

-----
“Il-------
W04 | Point of Use Water Heaters | 18 | B
s [Thomosttcsameovavss | 3 [0 [ 2 1] | + [ 1] 1 [ 1
[ T I
wor [swhsubmels |17

MW“-“

(vios T Shower Hoat Rocowery |25 | 118
|-

Efficienc
Vermor?/t

Shower Drain Heat
Recovery:

>547% recovery efficiency
Group E if more than 8 showers

Partial credit for buildings where
all but ground floor showers are
served



C406.2 Energy Efficiency Measures and Credits

u Energy Credit Measure

N e I N S T P N N R |

'COT™ TTighting Periormance

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group

R-2, R-4,

L02 | Enhanced Digtal Lighting Controls | 1 | 4 | 1 | 4 | 1| 5| 4] 3 [3 |

| 1 4l 2] af 163 4 [3 |

Increase Daylight Area | 2 | 5] 3] 6] 1]8]5] 4 [4 |

106 |ReducedlighingPower | 1 [ 5] 1| 5| 1] 6|5]| 4 |4 |
5 3

Increase Occupancy Sensors

Commercial Kitchen Equipment
Q03 | Residential Kitchen Equipment
Q04 |Fault Detection

Efficient Elevator Equipment

5
2 2] 4] 0] 3]4] 5 |3

2

Energy Monitoring:

Buildings required to install
Energy Monitoring per C405.12
cannot achieve credits

To achieve points, comply with
section C405.12



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
Energy Credit Measure

Lighting Performance
Enhanced Digital Lighting Controls n
3

3 6 3 4
| 6 | 1|
QOTTTEmcent Hlevator Equpment 14—
Qo
Qo4 | 3| 3] 3[4] 6 |4

Increase Occupancy Sensors | 4| 1] 6]3] 4 |3 |

Energy Savings in Lighting
Systems:

Meet one of the following:

- Pick any measure |ID

- Pick any combo of LO3, LO4, LO5
and LO6

- Pick any combo of LO2, LO3, and
LO4



C406.2 Energy Efficiency Measures and Credits

Lighting Performance:

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Lighting Performance

nhanced Digital Lighting Controls

_

Energy Credit Measure R-2,R-4

> E Reserved for future use
4

Increase Daylight Area

I
b
]
-

oe

Commercial Kitchen Equipment
Q03 | Residential Kitchen Equipment
Q04 |Fault Detection

Efficient Elevator Equipment



C406.2 Energy Efficiency Measures and Credits

Enhanced Digital Lighting

ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP CQ N t ro l S:

Hnmﬂmm . 550% of gross floor area

3 3] 2)3 25 ]3] 5 | complies

L02 -ll----ll-
| ncrease ( ::upancykensors I Locatedl SChedUIed, and

---ﬂ-ﬂ--- operated per C405.2
L05_|Residential Light Control ER
===HE'-- + Controlled by DDC

23§ - - Sequence of operations on
— - construction drawings

- High-end Trim requirements
Efficiency - Can be prorated



C406.2 Energy Efficiency Measures and Credits

H Energy Credit Measure

Lighting Performance
m N5 ol [nuta rnh . Antro

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
R-2, R-4,
and I-1

106 |ReducedlighingPower | 1 | 5| 1| 5| 1| 6|5 4 [4 |
ot [ementEvetorEqupment | | 2| 2| 4] 0| 3| 4] 5 |
i N

Q02 | Commercial Kitchen Equipment
Q03 | Residential Kitchen Equipment
Q04 |Fault Detection

| 3] 2] 3] 3] 3[4 6 s

Increase Occupancy
Sensor:

Must comply with all:
- List of required spaces

- 10-minute turn-off after
occupants have left space

- If lighting power reduced, not
turned off. 20% of full power



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
. R-2,R-4
E Credit M : ’

Lighting Performance

L02_|Enhanced Digital Lighting Controls | 1 | 4 | 1 | 4| 1| 5 4] 3 |3 |
R e N . [ o R S B B o

105 [Roducod Lighing Power |1 | 5 | 1| 5| 1| 6[5] 4 [+ |
ot [encent Bvator aupment |4 [ 2| 2| 4] 0| 5| 4] 5 Jo_|
o1

Q04 |Fault Detection

Increase Daylight Area:

5% more area served than base
code requirement



C406.2 Energy Efficiency Measures and Credits

Residential Light Control:

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Occ sensor, automatic full OFF
T P

2 |3 ] 21513 ¢ rooms, storage & utility rooms

LO Increase Occupancy Sensors

206 [ReducedLighting Power | [ T1 o : controls that turns off all lights
[ 21 and switched receptacles

Qo3

Qo4

M2
03
e ) -
05 )
icie )

Dwelling units have main

Minimum 2 switched
receptacles installed & ID'd



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
. R-2, R-4,
E Credit M
nergy Credit Measure and L1

Energy Monitoring -
Lighting Performance
Enhanced Digital Lighting Controls -

L03 |Increase Occupancy Sensors 4

L04 | Increase Daylight Area -

|-----n---
Q0T Emcient Elevator Equpment 4= =2 T~ 1770 = 5T 47 515"

Qo4 FauttDetecton | 3 [3] 2| 3] 3] 3|4 6 4 |

Reduced Lighting Power:
LPD for interior spaces:
- 95% or less of required LPD

- R-1& R-2: common areas
only

In unit requirements:

- Fixtures: >80 lumens per watt

- Lamps: > 90 lumens per watt

Formula to determine credits



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group

RS

L04 | Increase Daylight Area

i 2
L05 |Residential Light Control 3
Reduced Lighting Power 1

GO | Efficiont Elevator Equpment | & | 2 | 2 | 4] O | o 4] 0 15
i

Commercial Kitchen Equipment

Q03 | Residential Kitchen Equipment 13
a
(v

Q04 | Fault Detection -

-
.

EREN NN

Other:

Pick any combination



C406.2 Energy Efficiency Measures and Credits

Efficient Elevator

TABLE C406.2.1

ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP Eq u | p men t:

Building Occupancy Group
Energy Credit Measure
‘ ] ‘ s 3 &

P01 |Energy Monitoring
L01 | Lighting Performance

Enhanced Digital Lighting Controls

Buildings 3 or more stories

Increase Daylight Area

o]
i
'
B

Elevators: Energy Efficiency

L
EAEINNKEENEINENE class A per ISO 25745-2
21
2

Efficient Elevator Equipment

Q03 | Residential Kitchen Equipment 1
Q04 |Fault Detection -

Use formula to determine if
equipment qualifies



C406.2 Energy Efficiency Measures and Credits

Efficient Commercial
TABLE C406.2.1 . .
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP K | tC h en Eq Ul p men t:

Building Occupancy Group
Energy Credit Measure
: 3 : L 3 5

L01 Comply with Vermont Appliance

L09_{Fonancer Dot g o Efficiency Standards

Increase Daylight Area

Residential Light Control

la02 | Following equipment must
Q02 | Commercial Kitchen Equipment

exceed those standards: Fryers,
I : :
Q04 | Fault Detect | 3 | 3] 2] 3[3]3][4] 6 [4 | Dishwashers, Ovens

Efficiency Performance levels indicated on
\Vermont construction permit documents



C406.2 Energy Efficiency Measures and Credits

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
Energy Credit Measure
‘ 3 : L 3 5

Energy Monitoring
Lighting Performance

Enhanced Digital Lighting Controls
Increase Occupancy Sensors

Increase Daylight Area
Residential Light Control
Reduced Lighting Power -

s | ] ol5| oo |
o [t elvaor aupment |« | 2] 2 | 4| 0| 5| 4] 5 3|
lAno | IEYH

I Residential Kitchen Equipment
Fauit Defection | 3 [ 3] 2] 3] 3] 3[4] 6 [4 |

Efficienc
Ve?rﬁohyt

Efficient Residential
Kitchen Equipment:

All dishwashers, refrigerators
and freezers achieve Energy Star
Most Efficient 2021 status

Prorate credits in cases where
only some units are equipped
with both refrigerators and
dishwashers



C406.2 Energy Efficiency Measures and Credits

P01 |Energy Monitoring
L01 | Lighting Performance
L02 |Enhanced Digital Lighting Controls

Increase Daylight Area

L05 |Residential Light Control
L06 |Reduced Lighting Power
Efficient Elevator Equipment

Commercial Kitchen Equipment
Residential Kitchen Equipment

Fault Detection

TABLE C406.2.1
ENERGY EFFICIENCY MEASURES AND CREDITS BY OCCUPANCY GROUP

Building Occupancy Group
Energy Credit Measure
‘ ] ‘ s 3 &

1.

3 [ 3] 2] 3] 3] 3]4] 6 J4 |

Efficienc
Ve?rﬁohyt

Fault Detection:

Projects not required to comply
with C403.2.3

Install fault detection and
diagnostics system to monitor
HVAC and comply with C403.2.3



C406.3 Renewable & Load Management Credit Requirements

How many points does my building need?

TABLE C406.1.2
RENEWABLE AND LOAD MANAGEMENT CREDIT REQUIREMENTS BY BUILDING
OCCUPANCY GROUP

Building Occupancy Group

Renewable and Load
Management Credit
Requirements

Efhciency
\Vermont



C406.3 Renewable & Load Management Credit Requirements

Note:

TABLE C406.3.1
Renewable and Load Management Credit Fleqmrements hj-,r Building Occupancy Group

prmer el N AR ... c. highiighted ot Lo
Management Credrt andl 1 5.2 easures | I te at e t
m On-5Site Renewable Energy --n 14 2 -- g g

CONmTETTTT M AN A EREIEEEMATN  require controls to respond to:
I 2

o3 |Auomateasnaang |1 [ 1 | 5 +High, short-term electric

N e B K R rices; or
prices;
WE S:":g”‘*’”e"":;”i . Grid condition; or

CEI'I |r'|"1LJ|EtIﬂI'I Embodied Larbnn o Peak bUlldlng load

Addltmnal Electric
Infrastructure

Efficienc
Vermor?/t



C406.3 Renewable & Load Management Credit Requirements

TABLE C406.3.1
Renewable and Load Management Credit Requirements by Building Occupancy Group

Hmnmnnﬂ
Management Credit and 1-1 5.2

On-Site Renewable Energy | 9 | 6 | 8 [ 14| 2 [ 9 [ 13| 24 | 11 |
—nm-mm- =
i A x| 0 IO ¢ e vt [ [
15 [rworses swoang |1 [ 1 |5 [ 5 |16
-mm-

KB

Additional Electric
Infrastructure

Efficienc
Vermor?/t

On-Site Renewable
Energy:

To qualify:
- 0.1 watts per gross square foot; or

- Secure off-site renewable energy

Use formula to determine total
credits



C406.3 Renewable & Load Management Credit Requirements

Lighting Load Mgmt:

TABLE C406.3.1
Renewable and Load Management Credit Fleqmrements hj-,r Building Occupancy Group

Luminaires have dimming ability
| ettt ﬂﬂﬁﬂﬂﬂ and automatic load
—nm-mm-| management tools:

602 |HVAC Load Management | 10 | 12 [ 8 | 16| 14 | 18 | 14 | 13 | NUNCEEE=Te[VIeI=N (oo NTa WAV %ol o1¥]|o]1gle
c03 [Automateashagng |1 | 1| 5 | oo [ 5
(I T N KN KEN SV KN TN ENEMAZR| - Reduce load by 20% or more

G06 Period no longer than 15 minutes

-______ Prorate credits based on formula

for projects where 50-75% of
fixtures are controlled

KB

Efficienc
Vermor?/t



C406.3 Renewable & Load Management Credit Requirements

TABLE C406.3.1
Renewable and Load Management Credit Fleqmrements hj-,r Building Occupancy Group

e [T e oo [l o[« [T
Management Credrt andl 1 5.2
On-Site Renewable Em-'rg{.r | 14 | -- 13 |
| nhfing | gad Managemen n“n

_ ﬂm-l

-m-m-
I

SHW Energﬁ.. ‘:-tnrage

[EI'I |r'I"1LJ|EtIEII'I Embodied Larbnn

Addltmnal Electric
Infrastructure

Efficienc
Vermor?/t

HVAC Load Management:
Cooling & Electric Heating:

= Gradually increase/decrease
cooling setpoint by 3°F for
minimum of 3 hours: OR

= Reduce capacity to 60% of installed
capacity during peak event

HVAC serving multiple zones,
with < 70% outdoor air:
Reduce outdoor air by 30%
during peak event



C406.3 Renewable & Load Management Credit Requirements

Automated Shading:

TABLE C406.3.1
Renewable and Load Management Credit Fleqmrements hj-,r Building Occupancy Group

Exterior devices: Reduce solar
ansgonen ceh Hﬂﬁﬂﬂﬂ heat gain by 50%
Gn Site Renewable Em—nrgyr 14 -- ’13 . . . . .
-nm-mm-- Interior devices: minimum solar

mm reflectance of 0.50 receive 40% of
the credits

- ll- ﬂ -I

G0 Elecc nory Sorage |14 | 13 | T3 [ T6 | 4 [ 1120 ] 20 [
85 |Gooog EvcaySorge |74 | 12 [ w2 2 [ o [ 46| v | 3 | - ces:
06 [SHW Energy Stoage | 18| 4 | 2616 | 5 Exterior & Interior devices:
A LT e e ) Y K

RN

- 90% coverage of E, Sand W

1| 8 | .
fenestration exposures

[EI'I Insulation Embodied Larbnn

- Automatically controlled

-« Manual override locked out

Efhciency during peak events
\ermont o P



C406.3 Renewable & Load Management Credit Requirements

Electric Energy Storage:

TABLE C406.3.1
Renewable and Load Management Credit Requirements by Building Occupancy Group

Building Occupancy Group AUtOmatlcally Chal’ge durlﬂg non-
R bl dLo d R-2, R4, 5-1and : - .
e M IR ERRERER) oo\ oeriocs. discharge during
On-Site Renewable Em—-rgyr q - pea I-( events

-nmmm-
002 mnc tomsasgomen |10 |z [ 0 el v 0 a1
IR

SLUTON

\—m-m-| Minimum capacity of 1.5 Watt-

Go5 12 | 12 ildi
SHW 9 Energ) S _E=Eg 2 gou;(s.f. r?f grosbs bucllldmg5 a:/(/eha/. f
—---ﬂﬂ-—- rédits snown based on S
CO1_|[Insulation Embodied Carbor] 5| 3 | 4 |8 | 1| 8 | 7| 6 | 5 _
e ]

Infrastructure
Actual credits based on formula.
Limited to 1.5-15 Wh/sf

Efficienc
Vermor?/t



C406.3 Renewable & Load Management Credit Requirements

TABLE C406.3.1
Renewable and Load Management Credit Flequirements hj-,r Building Occupancy Group

st (S ol [a] |« [ETE
Management Credit and 1-1 5.2

On-5Site Renewable Energy - q -

o s e8|+ T T i

o2 [0 onéMansgomen | 10| i2 JHNB o Lo [ 4 [0 | 55

LB

G03 |Auomateasnaang |1 ] 1 | ¢ K
(G04_|Electric Energy Storage | 14 [ 13 [ 13 [ 16 [ 4 | 11 [ 20| 24 [ 14 |

|—m-nm-n

(5] SR I I I I B
6o [cuig ot s -ﬂﬂ-

Addltmnal Electric
Infrastructure

Efficienc
Vermor?/t

Cooling Energy Storage:

Automatically activate Ice or
chilled water storage during
summer peak periods

Actual credits based on formula



C406.3 Renewable & Load Management Credit Requirements

TABLE C406.3.1

SWH Energy Storage:
Renewable and Load Management Credit Fleqmrements hj-,r Building Occupancy Group

Renewable and Luad R-2, R4, - . . .
n : Electric Service Water Heating

On-Site Renewable Em—-rgyr
Suspend water heating during peak

ot2 [VAC LosaMansgemom | 10| 12 J 0 | 15 | 14| 1 C e
G0 [Auomated Shadng |1 period. Either:

EEEN" " ENE
-EEE- 1) Preheat water above 140°F

5 5 :
| SHW Energy ‘:-tnra;e 18 | 4 | 266 | 15] 4 | 7 [ 2 [ 10 | . Install tempenng valves at

(GU7Buling Thermalass | 27| 26| 26 [ 6 | 6 13] o1 | 20 | 20 el vt
C01 [ nsulaton Embodied Caroon| 5 | 3 | 4 |8 | 1] 8] 7| 6 | 5_ Sy sl

“- 2) Provide additional storage capacity

. 1/3 credits available where Heat
Pump water heating is used

Efficienc
Vermor?/t



C406.3 Renewable & Load Management Credit Requirements

Building Thermal Mass:

TABLE C406.3.1
Renewable and Load Management Credit Fleqmrements hj-,r Building Occupancy Group

gt (R [or o [aal o |« [ o

Management Credit andn 5.2 Projects where >807% of floor area
R01 | On-Site Renewable Em—-rgyr 14 13 - .
-nm-mm- 's unoccupied 12pm to 6am
602 [HVAC Load Management | 10| 12 [ & | 6 | 14 | 1@ . 10lb/sf thermal mass per sf of floor
G0 [Auwomateashadng | 1[N 1 | 5 [N o | ocated Lorfl
G0 _|Eletic Energy Storage__| 14| 13 | 13 | area (mass located on wall or floor)

s | 4 |1
—m-nm—n . HVAC with economizer and

|—nn— variable/low speed fans
o1 Tinsulton Embodied Carbort 515 14 15 T 15 71— 1= | NT R AP

Additional Electric 16
Infrastructure

- Contractual obligation for post-
occupancy commissioning and
control tuning

Efficienc
Vermor?/t



C406.3 Renewable & Load Management Credit Requirements

TABLE C406.3.1
Renewable and Load Management Credit Requirements by Building Occupancy Group

Building Occupancy Group
Renewable and Load R-2, R4, 1.2
Management Credit andl 1

On-Site Renewable Em—-rgyr

o s e o T o [
602 [WVAC Load Management | 10| 12 [ 8 | 5

03 [uomseashacng |1 [N 1 | 5
-m-

05 [Cosing Energy Strage |7 | 1
T RN (O KA

mm o6 [ o618 | 6 [ 13131 ] 20 |
|C01_linsulation Embodied Carborl 5 | 3 | 4 /8 [ 1 [ 8] 7 [ 6 | 5

Additional Electric 16
Infrastructure

" e b | ek | =k
= | = | e =

Efficienc
Vermor?/t

Insulation Embodied
Carbon:

Calculate Global Warming Potential
Intensity per s.f. of floor area

Includes foundation, wall and roof
insulation materials

Credits determined by formular.
Material GWP table and formula
provided



C406.3 Renewable & Load Management Credit Requirements

TABLE C408.3.1 Additional Electric

Renewable and Load Management Credit Requirements by Building Occupancy Group

Building Occupancy Group I nfraStru Ctu re'
Renewable and Load -
Management Credit andl 1 -

On-Site Renewable Em—-rgyr
o e s+ T s T T
602 [HVAC Load Management | 10| 12 JIN] 5 | 16 |

Group R-2 only

oo s ST+ [+ e
04 |Feci Evergy Sorage | 14| 13 | 13 | 16 | 4
605 Cong ey Svags | {1 [ 2 {2 7 |5

| g |

—h -k -k -k

Comply with requirements of
Section C405.14 Additional Electric
Infrastructure

—h
=

-ﬂﬂ :
8 [ 1|

Additional Electric
Infrastructure

EX
K
7

HH
==}

Efficienc
Vermor?/t



C406.3 Renewable & Load Management Credit Requirements

R&LM Exceptions:

1. Building achieves additional 70% of Energy Efficiency Credits from
Table C406.1.1:

only 50% of R&LM credits required

2. Building achieves additional 120% of Energy Efficiency Credits from
Table C406.1.1:

Zero R&LM credits required

3. Buildings 1,000-2,500 s.f. do not need to achieve R&LM Credits (only
have to comply with Energy Credits Requirement)

Efficienc
Ve?rﬁohyt
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2 . B Energy Code Assistance Center
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Steve O’Malley

. Q u eSti O r] §-? . Lead Engineering Consultant

E somalley@veic.org
T (888) 921-5990
D 802-540-7687

pl il - =
. 20 Winooski Falls Way, 5% Floor
na ‘1 L . |
o Winooski, VT 05404
?-I'-

s ; efficiencyvermont.com
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