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ENERGY STAR (ES) is a vo
contractor certifications, verification, an
practices beyond the code requirements.

Building industry leaders participating in the ES program /
are industry innovators who promote advancements in

the home building industry.

Over the last two decades the program’s parficipants
have developed the skills required to correctly design
and install a Full Airflow Zone System.

ENERGY STAR



CAN TRADITIONAL FORCED AIR HVAC EQUIPMENT BE USED TO
HEAT AND COOL NEW ENERGY EFFICIENT & LOW LOAD HOMES?

It is Impossible to meet the
heating and cooling load
requirements in the relatively
large spaces using the small
amount of airflow provided by
a single zone forced air
heating ventilation and air-
conditioning (HVAC) system.




Duct sizing depe

Typically one return per floor or ¢ :

Airflow through diffusers the same for winter and
summer. /
Duct size based on largest heating or cooling Vs ue
System’s maximum airflow always less than i
design size.

Kitchens run extra warm in winter.

Upstairs will tend to run warmer in the Summer.
Downstairs will tend to run cooler in‘the winter.

Whole home must run in one mode: cooling or heating.



A

Design for Low Load Hc

Provides a method for using forced
air HVAC equipment:

Section 14-Example 4

“The capacity deployment system
Concept was conceived and
defined by Don Prather, ACCA

Technical Services.”



CAPACITY DEPLOYMENT SYSTEM AKA
FULL AIRFLOW ZONE SYSTEM (FAZS™)

The Full Airflow Zone System control
board is the only zone conftrol that
Is designhed 1o meet the confirol
requirements specified for a

capacity deployment system.

FULL AIRFLOW
ZONE SYSTEM



DU ®

Provides a simple solution thc
meets the design requirements for
multi-story, low load, and net zero

homes using basic builder grade
forced air HYAC eguipment.




ZONE 3 ZONE 2

ZONE 1

Zone Dampers open one
at a time-two stay closed

Return air pc ¢

Airflow works for winter and summer apg

Airflow designed based on full airfflow exceeds all //
heating or cooling requirements for the zone calling
System’s maximum airflow = duct design value.
Kitchen designed issues solved by zoning schgme
Upstairs will operate at set temperatures ye 4 ro
Downstairs will operate at set temperatures’yedr
round.
Zones operate independently in cooling or heating.
Zones are supplied by more than design airflow to
heat and cool zones quickly and satisfy variable
heating and cooling requirements thus, saving

energy.
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» /Zones satisty in order bc

» Puts 90% of the HVAC system’s cooling/heating Bfu
zone calling and reaches the set point faster than @
traditional single or mulfi-zone system.

» Keeps the south facing greaft room cool on a hot day when
a affernoon party is going on.

» Let’s zones independently call for heating or cooling.

» Control board has a switch that changes the priority
between zone 1 and zone 2 in case the home owner uses
the system differently from original set up.

\_/ —
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HOW TO SET THE THREE THERMOSTATS FOR EQUIPMENT
EXTERNAL STATIC PRESSURE (ESP) OEM AIRFLOW CHECK

. Raise or lower the 3 zone thermostats so they won't call
for heating or cooling (If the system is on, set zone 3 1o

stay on).

. To facllitate a fast change between zones raise or lower /

the Zone 3 thermostat so the system stays-on/comes-on
and runs. Measure Zone 3 ESP. /

Raise or lower Zone 2 and when Zone 3's zone damper Is

Medium Speed Fan Tap

closed Measure the ESP for Zone 2.
Raise or lower Zone 1 and when Zone 2's zone

Supply =+ 0.20

damper is closed Measure Zone 1 ESP. o
+ () 0.24

0.44 ESP
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The Zone wi
scenario for the as-built operating sy
two zones will operate more efficiently.

-~or all further equipment verification festing set the
HVAC system on the zone that has the highest ESP.

Note: When HVAC duct designs are done correctly there
will not be a large difference in the 3 zone ESP values
(if there is a large difference check the duct for
damage or blockage).

\_/




FAZS™ IS CODE COMPLIANT

ANSI/RESNET/ACCA 310-2020
Manual J8 load required for design.

ASHRAE 62.2 should be used. Preferably with a fan
powTer|ed ERV or HRV for energy savings and volume
contro

Manual S equipment selection should be used closer to
the 95% sizing value than to the higher values allowed.

Manual D final numbers for duct design are modified f
full airflow distribution thus, exceeding Manual D’s
Mminimum duct sizing requirements.

4o lecion é
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Duct design programs do not have a way for
the designer to allow 90% of the airflow into one

zone at a time. The solution Is o do a traditional
Manual D for each zone's supply and return duct
runs that allows for 90% of the designed airflow.

Finally, to ensure comfortable airflow the supply
diffusers and return grills should be sized based on
the final duct size for the rooms In the zone.

Ube G and v
Ube GV and o
Ube GPM an e

e round stz and veosiy o fo:
o it 2018 rostardar w20 Wi sama 100
0 forroctangusar uc aroas and velcites.



Friction Rate Worksheet
Step 1) Manufacturer's Blower Data

External static pressure (ESF)

CFM from manufacturers tables

Fan Speed

/

ACCA Manual D, 3rd Edition (D3) -- Residential Duct Systems, 2009 - 2016 (Worksheet 1)
Supply-side Runouts

Equivilent Rect. Duct | Equivilent
Room ID H-Btuh C-Btuh g=8ig | Clg Cfm | Dsn Cfm | Round Size | Velocity | Final Size Height Width Flex
SR-1 GR&K 21600 21600 | 720 B 720 720 12 917 13 ‘D]
SR2| MBR & Den

SR-3 BR 2 &BR 3
SR-4

Note: FROM OEM TABLE 800 CFM x 0.9 = /20 CFM




FAZS™ CONTROL DEVELOPED FOR ES USE

As Technical Service Manager at ACCA for ! y 2 Z \3

over 12 years Don Prather worked on all of
the codes and standards related fo
residential and light commercial HVAC
applications. He was on the commiftee that
helped in the creation of the ES HVAC
commissioning check list. He also worked with
the groups that developed the rater field
check list. The ES reports and check lists work
well when recording FAZS™ information.

ENERGY STAR




ENERGY STAR NATIONAL HVAC COMMISSIONING
SINGLE-FAMILY CHECKLIST (1)

!;_ ¥ ENERGY STAR Single-Family New Homes
National HYAC Commissioning Checklist, Version 3/3.1/3.2 (Rev. 12) 2

o compiste this checkist. One checklist must be

Section 1: No change for a FAZIS™M R

checkllst o the bulldes, the Riater * responsibie for certifying the home, and the HVAC oversight organization upon

1.6 Filled in for the area of all three =

1.3 Builder client name:
1.4 Home aodress: city: State: Zip code:

1.5 Mational HVAC Design Report comesponding to this system has been collected from designer or bulider. = Contractor-verita
1.6 Area that System sarves, par Item 1.4 of National HYAC Design Report: O Whole-house D Upper-izvel I Lowsr-iaved O Other
o 1.7 House plan, per Itam 1.6 of National HYAC Design Report: I Site-t ot e 3

[ below The manufachrer-recommended minimum then the shall Incluge
a.m:eﬂuem Ty ol e o ol “’»‘e‘a"ﬁ"’f““.rm
llﬁd gle-nackal EXEMER from this section.

1.1 Contractor name Confractor company
.2 Organlzation that your company s cregentialed with: O ACCA O Advanced Enengy O NYSERDA
.3 Bulider client name:
.4 Home address: Clty: Siate: Zp coda:
.5 Nabiona HVAC Design Report comesponding 1o this system has been collected from designer of bulider. O Contractor-eenfedy

.6 Area that systemn serves, per ltiem 1.2 of National HVAC Deslgn Repont: C Whisle-house T Upperdevel T Lower-level T Other

3.3 Measured return extemal state pressure (Enter valuz only, without negative sign): WG
asured sUpply extemal stallc pressurs (Emtes walue only, withowt pastive s W
5 Measured total extemial s1atc pressune = Valusoniy from 2m 3.3 + Valus-only from Ibem 3.4 =
Msasured (t2m 3.5) - Deglgn (Item 5.4 on Mational HYAC Design Reoor) total extemal Static pressure =
Maasured HVAC fan alfiow, uslngnun Jimufmspeeﬂsellng: CFM

zi i 3 ired]

X Bamung m-,:-nnanacneu m r:-um-n,-morn design arl'lnwsn'l:rn 1 5.5 on Natonal H\Ml" Design Report, and
contractor-measurad 3lMow using ANS1 / ACCA 5 QI-2015 protocol.

4.2 Room-by-room alrfiows varified by contractor 1o be within the greater of = 20% or 25 CFM of design aifiow.

Fevised 05152022
OME Conbrol Number: 20600555 OME Control Expiration Dabte: 0131072024



ENERGY STAR NATIONAL HVAC COMMISSIONING

SINGLE-FAMILY CHECKLIST (2)

Section 2: No change for a FAZS™
Take measurements with Zone that

has the highest ESP operating.

2.2 Retum-skie alr temperature Inside duct near evaporator, dunng cooling made:
2.3 Liquid ing pressure: pelg
2.4 Liquid ine femperature: *FDB
2.5 Suction line pressurs: pelg
2.6 Suction Iine femperature: 'F DB

CH e e

For System with Thermal Expansion Valve [TXV):

2.7 Condenser saturation temperatune: *F DB (Using liem 2.3}
2 8 Supcooling valug: "FDB (Hem 2.7 - ltam 2.4)
2.9 DEM subcooiing goal: *F DB

2.10 Subcooiing deviation: *F DB (Item 2.8 — lem 2.9)

N] EN|ER] N

For Systam with Fixed Orflce:

2.11 Evaporator saturation femperature: "FDB [Using kem 2.5)
2.12 Superheat value: "FOB (Mem 2.6— Hem 2.11)

2.13 OEM superheat goat "F DB [Using superheat tables and ems 2.1 8 2.2)
2.14 Superheat deviation: “F DB (Hem 2.12 - Hem 2.13)

2A5Rem 2101sz 3"Forliem 214182 5°F

2.16 An OEM sl procedure (2.0, aaummragmm—mmpqmp]haanemuseuhpmeurmesm—mnhgm
ar-heat process and documentation has been attached that defnes this procedurs.

(RN SR IR INR INR NN

ENERGY STAR Single-Family New Homes

National HYAC Commissioning Checklist, Version 3 /3.1 /3.2 (Rev. 12) "2

HVAC iitiss:
= The commissioning contractos must be credentiziad by an HVAC oversight organtzation to compists this checkist. One checkiist must be
comgleied and signed by e commissioning contractor for each HVAC system that Is commilssioned.
= The foreach system, along wiTh the comesponding Mational HVAC Design Report, shall be retalned by
e cONMracior for 3 MINIMUT of Mree years far quality 355UFANce pPUIDCses. the condractor shail provide the compisted
checkllst o the bulldes, the Riater * responsibie for certifying the home, and the Wmmmmm

= Visit wwa Snergysiar.govinewhomeshyvac for Infomation about the credental requirement and this chackilst.

1. Commissioning Overview

1.1 Contractor name. Contractor Date
1.2 Organlzation that your company s cragentialed wih: o ACCA O Avanicad Energy O NYSERDA
1.3 Buider cllent name:

1.4 Home adress: city: Stata: ap coos:

1.5 Mational HVAC Design Report comesponding to this system has been collected from designer or bulider. = Contractor-verttad
1.6 Area that System sarves, par Item 1.4 of National HYAC Design Report: O Whole-house D Upper-izvel I Lowsr-iaved O Other

Charpe - Fun sysiem for 15 minuiss before t25Ing. lmmmanmms&?u

.Tﬂ.‘mﬁmﬂnmm Ihemi2 1, nmmm mmﬂﬁ%ﬁ?
c=d single synrs{l.r..mnmlﬂmtm
E.1 CuRooor amiplent temperature 31 congensar "FO8 -
b2 Rtum-skie alr temperature Inslde duct near evaporator, during cooling mode: “FWE o
.2 Liguid ine prassure: pelg o
b 4 Liguid line semparaturs: *FDB O
.5 Suction Iine pressurs: pslg d
f.6 Suction line temperature: 'F DB =]
or System wih Thermal Expansion Valve [TXVE
b7 Cordenser saturation tamperatre: *F DB [Using ltem 2.3} O
b & Subcooling value: "FDB [Hem 2.7 - ltam 2.4) O
k.2 0EM subcooing goal: *FDB O
F. 10 Subcooling deviation: “F DB (ltem 2_E — em 2.5) o
or Systam with Flixed Orfice;
b 11 Evaporator saturation femperature: *F DB {Using Eem 2.5) o
.12 Superheat valus: *FDB {fem 2.6 - tem 2.11) o
b 13 OEM superheat goal *F DB [Using superheat tables and Hems 2.1 2.2} o
E. 14 Superheat geviadon: "F DB (Rem 2.12—em 2.13) o
P i5Rem 2.101ls 2 3"Forflem 21415 + 5°F o
b 15 An OEM test procedure [2.0., a5 defined for a ground-source heat pump) has bean used In piace of the su-coolng or -
OT e Sy
3.1 The mode with the higher deslgn HVAC fan alMow usad, per Itam £.2 of Natlonal HVAGC Deslgn Report: -
D Heating O Cooling
3.2 Static pragsure test holes have Desn craated, and test hiole locations ane wel-mankad and accessinle. a
Test hole lcation for refurn extemal static pressure: O Plenum O Cabinet O Transiion O Other: -
Test hole leation Tor supply exiemnal static pressure: O Plenum O Cabinet O Transhion O Other: -
3.3 Measured return extemal state pressure (Enter valuz only, without negative sign): We -
3.4 Measured sUpplY extemal stalc prassurs (Enter value only, withaut postive sign: W -
3.5 Measured total extemal st3tic pressurs = Valws-ony from li2m 3.3 + Valus-only from Ihem 3.4 = N -
3.6 Measured [Hem 3.5) - Dealgn (ltem 5.4 on Matonal HYAC Design Repor) total extemal static - we -
3.7 Measured HVAC fan aifiow, wsing Item 3.5 and fan speed seting: CFM -
BBIlaamredHUA{:mam[lma?Jlss1ﬁw&slgnwmmm[lm52mNmIWACDeﬂpﬁeme o
4 Air B g of Supply Regi & Return Grilles (R st ot Requi
4.1 Balancing report attachad wiTh room-Dy-Toom design alrMows from Item 5.5 on National HVAC Deslgn Report, and - o
contractor-measurag alMow using AN 7 ACCA 5 QI-20135 protocol.
4.2 Room-by-room alrfiows verified by contractor to be within the greater of = 20% or 25 CFM of dasign airflow.
Fevised 09152022 %
OME Conbrol Numbes: 2060-1585 OME Control Expiration Dabe 01312024 EPA Form Nurmbsar.



ENERGY STAR NATIONAL HVAC COMMISSIONING

SINGLE-FAMILY CHECKLIST (3)

_ﬂ_r_? ENERGY STAR Single-Family New Homes
National HYAC Commissicning Checklist, Version 3 /3.1 /3.2 (Rev. 12) -2

« The comMISSioning contractor must be credentizied by an HVAC oversight organization to compists this checkist, One checkist MUst be

checkllst o the bulldes, the Riater * responsibie for certifying the home, and the HVAC oversight organization upon request.
= Visit wwa Snergysiar.govinewhomeshyvac for Infomation about the credental requirement and this chackilst.

Section 3: No change for a FAZS™
Note: For clarity write on sheet the R

1.3 Builder cllent name:

1.4 Home adress: city: State: ap coos:

1.5 Mational HVAC Design Report comesponding to this system has been collected from designer or bulider. = Contractor-verttad

Number for the zone tested. e e e e

lmtgnm-mmnﬁmmhﬂn lnim-:muthm:':::mwsgmu
I known, below -Tor the cooling ystem shal Include
am_mmmﬂnmmmm_nmmnmmm"‘nﬁss@mduﬁunm Verife | WA

4. Indoor HVALC Fan Airflow
3.1 The mode with the higher design HVAC fan alfiow usad, per Ibem 5.2 of Mational HVAC Deslgn Repaort:

T Heating O Cooling
3.2 Static pressure test holes have been created, and test hole locations are wel-markad and accessibie 0

Test hole kcation for refurn extemial stafic pressure; O Plienum O Calinet T Transition O Other:

Test hole location for supply exiemal static pressure: 0 Plenum O Cabinet O Transfion 0 Othe
3.3 Measured return extemal static pressure (Enter value only, without negative sign): 9 |
3.4 Measured supply extemal stafic pressure (Enier value only, without positive signi) I éone on |
3.5 Measured total extemal static pressure = Value-oniy from liem 3.3 + Valwe-only from Item 3.4 =

3.5 Measured {item 3.5) - Design (item 5.4 on National HYAC Deslgn Report) total extenal statle pressure = IWC

3.7 Maasured HVAC fan alfiow, using tem 3.5 and Tan spead sating: CFM
3.6 Measured HVAC fan alfiow [lem 3.7) 15 2 15% of design HVAC fan alfiow (liem 5.2 on Natlonal HYAC Desl




ENERGY STAR NATIONAL HVAC COMMISSIONING
SINGLE-FAMILY CHECKLIST (4)

!___w__-?' ENERGY STAR Single-Family New Homes
=== National HVAC Commissioning Checklist, Version 3 / 3.1 /3.2 (Rev. 12) -2

o compiste this checkist. One checklist must be

Section 4: No change for a FAZS™ e Eim*znmﬁmw

checkllst o the bulldes, the Riater * responsibie for certifying the home, and the HVAC oversight
- mwummammn

issic
1.1 Contractor name: Date

1.2 Organlzation that your company s cragentialed win: o ACCA O Avanicad Energy O NYSERDA

1.3 Buider cllent name:

1.4 Home adress: city: State: ap coos:

1.5 Mational HVAC Design Report comesponding to this system has been collected from designer or bulider. = Contractor-verttad

Each room in a zone must have @ Bt e et
return path and should have the e —
correct proportional amount of N

airflow. s M -

2.5 Suction Iine pressurs:
2.11 Evaporator saturation lemperature: *F DB [Using em 2.5}

2.12 Superheat valus: *FDE (lem 2.6 - Item 2.11)
*F DB |ug1gamneamesm Items 2.1 82.2)

i Eal:nmn-g re;mmmeu o r:-um-n,-rm design alMows from ftem 5.5 on Naional HVAC nmm Report, and
contractor-measured alfow using ANS1 / ACCA 5 Q12015 protocol.
4.2 Room-by-room alrfiows verified by contractor to be within the greater of £ 20% or 25 cFuummmarn:-r

. Ha il pply Regis lired]
1Ba|mungm;mmumr:-um-n,moesg ammrnmai Nannnain. Design Report, and
contractor-measurad 3lMow using ANS1 / ACCA 5 QI-2015 protocol.
2 Fioom-by-room alfiows varfied by confractor to be within the greater of £ 20% or 25 CFM of design aiflow.



ENERGY STAR SINGLE-FAMILY NEW HOMES NATIONAL

RATER FIELD CHECKLIST (1)

Sections 1-4 on page 1

No change for a FAZS™

ENERGY STAR Single-Family New Homes

1.3 All Insailalion achieves Grade | Install par ANS1 | RESMET / IGG 301. Allematives in Footnode 5. 58 ol o [ o -]
2_ Fully-Aligned Air Barmers * - At each Insulated location balow, 3 complele alr bamier s proviged that |s fully algned as folows:

Cellings: At Interior or exterior horizontal surface of calling Insulafion In Climate Zones 1-2; at Interior horizonial surface of celling Insulation In
c.ﬂzzme:-l-s m:mm SUrtace of cedling Insulation in ﬂmm:@.ﬂ.tﬂma-ﬂbﬂhﬂmnuu

2.7 All oiher fipors adjoining uncanditioned space (e.q., Aim / band joists atexteriorwaloratporchoo,. [0 | O | O[O ]
3. Reduced ThermalBridging |

3.1 For Insulatad cellings with atic space above (Le., non-camedrailzed), Grade | Insulation extands o he
Ingige face of the exteriorn wall below and 15 = R-21 In CZ 1-5; = R-30 In CZ6-3.

3.2 For slabs on grade In CZ 48, mm.uuanen;emam to = R-5 at the depth spaciied by the 2002
: ary of the wals. = ™

&) = R-21In CZ 1-5; = R-30 In CZ &-B.

a'smmmmmmmmmm menrmumng:pmmmeamnlmmuammp"

3.4.1 Coniinuous rigid Insuladion, Insulated siding, or combination of he two s EEEE
2R3N CZ14;2R-5INCZ 58 23 OR;
342 smwmmpmun;muam Concrele Forms OR, Doublewall lamingoR; 2 | | O [ O |

3.4.3 Advanced cluging all of the lhems balow: =

IEI.E-IE-

. e oo o
i e ERENENE]

IEIIE-IE-EI

4 mm SNafts, pILTDING, Pping, wiring, exhaws! fans, & oiher penetralions (o UNCONGToN=d 5pace
sealed, with biocking / ashing 35 neeged.
4.2 Recessed lighting NxiUres 30jacent o LNCcondtonad Space ICAT |abeied and gasketed. Also, ITin
attic abave, exterior surface of flxture Insulated to @ R-10 In CZ 4-8.

47wansmaepameanacrengamges ‘occUplabie 5pace sealed and, ako, an air bamer INstEled
and sealed al fioar cavities allgned with these walls.

4anmnraniry bulldings, the gap betwean the common wal (2.4, te drywall shaft wall) and the
g befween units sealed a1 all exiedor boundares:
-I.ﬁDnu'sa‘mnl}umﬂmeﬂspmemg altics, garages, hasenu'rtsu:lammlmmnmmade
suDs@ENtaly alr-1ght with weamersTipping or equivalent gasket.

.10 Aflc 300255 paNEs, GMO-G0WN STaITE, & WOS-TOUSS [N Squipped Wil durbs = R-10 cover st s

‘OME Control Expiration Dabe 017312024



ENERGY STAR SINGLE-FAMILY NEW HOMES NATIONAL

RATER FIELD CHECKLIST (2)

Sections 2-10 on page 2:

No change for a FAZS™

Note: For Section 5 Track B ESP
should be measured in the mode
used by the HVAC contractor and
the zone noted on page one of the
contractor’s ES report sheet.

ENERGY STAR Single-Family New Homes

o0& = Track A o
5a.1ﬂlmrawa|unen:airlmlsmlurll per ANSI/ RES II:"HMICAHCCMB
svalmmmmu; Grag

mum.aa mmmlmmmm elnaaruenmmmmnm;
I National HVAC Design Report

E'»

The greater of = 4 CFM2S per 100 5q. L of CFA or = 40 CFM25, with alr handier & EIM Illl"g
&5 Usad 38 ducis, & duct boots Instiled. All duct bpols saaked 10 Gnished surface, Rater-verfed at final.

-'miE'ELB-EIIasm duct .0
IEIIE-IEI
mwmmmmaﬁ_ju & Tniets in Return Duck &
-1 Raler-measured ventiation rate s within effher+ 15 CFM ors15% ofgesignreportvaive. ® [ [ | 7 | - |

"A mymmmmmmmmmmmmu Ifrtbnnﬁimlsnﬂmtag. alabel
|5 required for a togg -almmnnnunasnmnu'smm\em quipment)

JHRIEI-HESLIB‘JmﬂehslﬁcmﬂlﬁmmﬁmawwﬂlﬂmNLI1FrLEI"
siem fan rated = 3 sones I Intermitient and = 1 sone [ confinuous, of exempled. =

ummnnmaeENERGY*TARmIeﬂImﬂaspmdlmVeﬂsydem =
?Mlﬂlmmqmnmmammm mmmwmmum AT

=N
E entawelinguni, | O [ O [ - |
??‘J Inigtls = 2 7. above grade or roof geck; = mn.ormum-mngmﬂamemmmamalmmm
not exiting e roof, and = 3 . distance from dryer exhausts and sources exiing e roof. =

7.7.3 Inlef Is provided with rodent | Inseci sereen with s 0.5 Inch mesi_ | O 1T 00 1 -1

mmw-mmmnmam Is Installed that exhausts diecty i e outdoors and mests one of
e fo and marufachrer-rated sound level standargs: & ®

nlmiﬂ]ntltde"

=100 CFM and, If not Integrated with
30 = 5 ACH based on kitchen volume %7852

drafted or drectveniad. Altematives In Footnobe 6B, == %%

0z 3C26
0.2 No unvented combustion appllances othar than cooking ranges or ovens are located Inskde the home's pressure EEE
poungary. Altemative In Foolnote 70. ™ %= ™

Favised 05152022
‘OMB Control Expliraiion Dabe: 0173172024




ENERGY STAR SINGLE FAMILY NEW HOMES NATIONAL
RATER FIELD CHECKLIST (3-7)

ENERGY STAR Single-Family New Homes
National Rater Field Checklist, Version 3/3.1/3.2 (Rev. 12)

Footnotes

1. Atthe discretion of the Rater, the bullder may vesify up to eight tems In Secfons 1-4 of fils Checklst. When exercisad, the bullder's responsibillty
will be formally acknowieaged by the bullder signing off on the checkist for e Remis) that ey verfed. However, If a quallty assUrance revlew
Indicates that Ibemes have not been successfuly compleiad, the Raterwill be responsibie for faciiating comective action.

The temm “Rater refers to the person(s) compieting the thind-party vertcation required for cestfication. The personis) shalk: a) be a Certfag
Rater or .asnerlneuw.ﬁNﬁ.THESNEHIDI:m.wmqumlmgﬂmasmmmwaHmceﬂmcﬂm

Organization (HCO), amd, Bb) have attended and  successhully compisted an  EPA-ecognized  imaining

O S OO O S . The column fitled “MiA," which denoles lems that are “not applicable,” should be used when the checklist Rem s not present In the home or
conflicts with lncal requirements.

. In addiion, te infitiration shall not exceed the imits specified In ltem 3.1.2 of the Mational Riater Design Review Checllist, I this oplion has been

minmmyﬂllunaj.
Two atematives are provided: a) Grade I Insulation ks permitied %o be used for assemblies at contaln a layer of confinuous, alr
Impemmeabie Insulation = R-3 In Climate Zones 1 o 4, = R-5 In Cimate Zones 5 to & D) Grade || batts are permitted 0 be wsad In foors IF they
1l the Tull width and depih of the floor cavity, even when compression ooours due to excess Insulation, as long as e R-value of the batis has
been appropriately assessed based on manufaciurer quidance and e only defect praventing the Insulation from achieving Grage | 1s e
COMDISEEIon CIUSED Dy e EXCEES Insulation.
Ensure compiiance with this requirement sing ANS1Y RESNET /100 301 Inciuding 3l Addenita and Normative Appendicas, with new versions

TM ) mumnmewumammmmmmmlmn
( : r ] E 3 at www.enerqysiar. gowERIExsaptions.

O O Or O . prumdmscremst.marmasmm:mramesﬂumﬂmmmuﬂmm ned space
mnmmIn:lllngnmeumjsmhgnmemarmimmmmumqmwpmdhmﬂnmaﬂ
negalive pressures withaut displacement or tamage. EFA recojimmends, DUt does Not require, Ngid 3ir DaMers.

Cpen-call of closad-c2l foam snal nave 3 Inished thickness = 5.5 In. or 1.5 0., respactively, to qualify 35 an ir bamer unkss the manufachres
Indicates otharsise.
memearmmsumxmmnmmmumnsﬂm:ummmmmmmmm
or heads = 1 In. diameler uniess otherwise Indicated by the manufacturer. Flexibie alr barmers shall not be made of kralt paper, paper-based
nmﬁtdzeeaﬂrtmnpoqglmmw It thickness shall be = & mil.

X AlIruuhlzdr..‘c_llngmmgznﬂemdmp&mﬂm,mww_mmmmmmmmmmml
must meet the reguirements Tor c2liings.

. Al Insulated vestical sufaces ame considerad walls (e.g., above and below grade exterdor walls, knee walls) and must meet the air bamer
requirsments for walls. The flkowing exceptions apply: 3ir bamers recommanded, but nod required, In adiabatic walls In multitamity dvwelings:
and, In Climate Zomes 4 through &, an alr bamer at the interlor verical surface of Insulabion ks recommented but not required In basement wals
or crawispace walls. For the purpose of these exceplions, a basement or crawlspace |5 a space for which = 40% of the total gross wall area Is
below-grade.

. Exterior air barmars are not required for attic ines walls hat are < 24 In. In helght If an intedor air barmer 1s provided and Insulation extends in all
directions from the top of this In2rior ar barmer Into unconditioned space at the following levels: CZ 1-5: = R-21; CZ 68 = R-30.

. EPA highly recommends, but doas not require, an alr barmer at the Interior vestical surface of fioor insulation In Climate Zones 4-8.

. Examples of supports necessary for permanent contact Include staves for batt insulation or netting for blown-n insulation. Atematively, supports
are nat requirad If bats T the full d2pih of the NHoar cavity, SVen When COMEIESSION OCUTS due 10 eXcess Insulation, 35 long 3s the R-value of
the batts has been appropnately sssessed based on manufaciurer guidance and the only defiect preventing the Insulaton from achieving the
required Installaiion grade |s fie compression caused by the excess Insulation.

. Altsmatively, an air bamer |& permitied to be Installed a1 the exteror nonzontal surface of the floor Insulation If the Insuiation is Instaiied In contact
Mgmb&m_ﬂeumhﬂwam&umaraedm
of thils Insulation.

. The minimum desigrated R-values must be achleved regardless of the trade-offs determined wsing an equivalent U-facior or UA allemative
muuhmrummwmuummmmmmwummmmmmm1'!

3 Mese requirements can be met by using any avallable strateqy, such as 3 ralsed-hesl inss, attemate framing that provides
adequate space, and § or high-genslty Insulation.

. Siab edge Insulation s only required for slab-on-grade floors with 3 foor surface less ;an 12 Inches below grade. Slab Insulafion shall exiend
to the top of the siab to provide a complete thermal break. I the fop edge of the Insuiation Is Installed betwaen the exterior wall and the edge of
mmmrsﬁ.n.nsunemmmﬂﬂammmemmmmmuWan;.mmDfe.:lgﬁmﬂmh
be created using = R-3 figid Insulation on top of the slab. In such eases, up to 10% of the slab surface |s permitted to not be ieq.,
sleapars, for sM plates). Insuiation Instalied on top of slab shall be cowered by a durable floor surface (e.g., hardwood, Hle, carpat).

. Where an Insulated wall separates a garage, patio, porch, of other unconditioned space from the condifoned space of the howse, slab Insulation
shall also e Instalied at this Interface 1o provide 3 Mammal break between the conditioned and uncondiioned slab. Where specihic detalls cannot
mest this requirement, pariners shall provide the datal to EPA to request an exempbion prior to e home's certfcation. EPA wil complie
Emmdd:ltasmum-IhIndushjhmt&mmmmhmmmmmmmmwmﬂrmm
15 3vallabie b snargyslar.ooyislanedas.

Fevised 05152022 Pgl:;“!é
OMB Control Expiration Dabe: D1/31./2004 EPA Fomm Murmbar:




ENERGY STAR SINGLE-FAMILY NEW HOMES
NATIONAL RATER DESIGN REVIEW CHECKLIST PAGE 2

L] o
No change in how the formis —
ENERGY STAR Single-Family New Homes EPA Fom Number: 5900429

er]
2 : : : :
National Rater Design Review Checklist, Version 3/ 3.1 (Rev. 11)

filed out for a FAZS™ controlled
(o [o]
home e —HB

HVAC Contractor Company Name:
2. High-Performance Fenestration

2.1 Specified fenesiration meets or exceeds 2008 IECC requirement | o [ o]

3. High-Performance Insulation

3.1.2 Achieves = 133% of the total UA resulting from the U-factors in 2008 IECC Td:le 402.1.3, per guidance in
Footnote 5d, AND specified home infiltration does not exceed the followi

3ACHS0in CZs1,2 25 ACHS0 in CZs 3, 4 2 ACHS0 in CZs 5. 6‘ 7 1.5ACHS0In CZ8

4b. Review of ENERGY STAR National HVAC Design Report L
4b.1 National HYAC Design Report collected for records, with no Items left blank_ EE

4b.2 National HVAC Design Report reviewed by Rater for the following parameters (National HVAC Design Report ltem # in parenthesis).

4b.2.1 Cooling season and healing season outdoor design temperatures used in loads (3.3) are within the limits
defined for the State and County, or US Territary, where the home will be built, or the designer has provided an
allowance from EPA to use alternative values. All limits are published at eners tar gov/hvacdesigntemps. Note

that revised (i.e., 2019 Edition) limits are required to be used for all HVAC Design Reports generated after
10/01/2020. '

4b.2.2 Number of nccupanls used in loads (3.4) is within £ 2 of the home to be certified. *

4b23 ::ununmed floor area used in loads (3.5) is between 100 sq. f. smaller and 300 sq. ft. larger than the home to ﬂn
be certified. '

4b.2.4 Window area used in loads (3.6) is between 15 sq. ft. smaller and 60 sq. ft. larger than the home to be certified,
or, for homes to be certified with > 500 sq. ft. of window area, between 3% smaller and 12% lar

4b.2.5 Predominant window SHGC used in loads (3.7) is within 0.1 of predominant value in the home to becemﬁed. 1 mm
4b.2.6 Sensible, latent, & total heat gain are documented (3.10 - 3.12) for the orientation of the home fobe certified. * | O | O |
4b.2.7 The variation in total heat gain across orientations (3.13) is s 6 kBtuh. " IEHEEN

4b.2 8 Cooling sizing % (4.13) is within the cooling sizing limit (4.15) selected by the HVAG designer.

Date of Review:

Raler Company Name:




ENERGY STAR SINGLE FAMILY NEW HOMES NATIONAL
RATER DESIGN REVIEW CHECKLIST PAGES 3&4

No change in how the form is
filled out for a FAZS™ confrolled crcror s sgeramynentone | FEEEE

Footnotes

Track A — HVAC Grading hall niot be used until an implementation schedule has been defined for ANSI / RESNET / ACCA Std. 310 by the
riification Organization (HCO) that the home is being certfied under. Track A— HVAC Grading shall then uss ANSI / RESNET / ACCA

" Home Ce
Sid. 310 including all Addenda and Normative Appendices, with new versions and Addenda implemenied according lo the schedule defined by
the HCO that the home is being cerlified under.
. The term ‘Rater” refers 1 the person(s) completing the thirc-party verification required for certfication. The persons) shal: a) be & Ceriifisd
Rater or Approved Inspector, as defined by ANSI / RESNET / ICC Standard 301, or an squivalent designation as determined by an HCO; and,
See wirw energystar govinewhomestraining.

b) have attended and successfully completed an EPA-recognized training ciass.
Raters are only required to document the partnership status of & builder anca, for the first hame that the Rater certiies for them.

All windows, doors and skylights shall mest or exceed the component U-factor and SHGC requirements spcified in 2008 [ECC Table 402.1.1.
Ifno NFRC ramgm ncted on the window or in product fterature (e.g., for site-buik fenestration), sebect the U-factor and SHGC valus from Tables
4and 10, recpucively. n 2013 ASHRAE Fundamenials, Chapte 15. Seiet the ighes U-facor and SHGC value among the velues fted for
the knawn window o cs (e.g., frame type. n panes, giass color, and presence of low-e coating). Note that the UHactor
requirement applies to o evmaion i e S rm?y a;-po.sm the glazed portion. The following excepions apply:

a  An area-weighted average of fenestration produsts shall be permitled to salisfy the L-factor requirements:
An ares-weighted average of fenestration products # 50% glazed shall be permitted to satisfy the SHGC requirsments;
15 sauarefeot of gazod fencstalon per deling urit shallbe axamm from the Un-factor and SHGC requirements, and shall ba excluded
res-weightsd averages calculated using a) and b), sbove:

One s\d&hmysd opaque door assembly up to 24 square feet in area shall b exempt from the U-factor requirements and shall be excluded
from area-weighted averages calculated using a) and b), above:
Fonastain utlized s pert of pemsive nolar deeign sl s ssermpt from e U fackos arel SHGC rocuiramonts, er shallbe wxckded
from area-weighted averages calculated using ) and b), above. Exempt windows. shall be facing within 45 degrees of true South and
directly coupled to thermal storage mass that has a heat capacity > 20 btu | ffx°F and provided in a ratio of at least 3 5q. i per sq. ftof
South facing fenestration. Generally, thermal mass materias will be at least 2in. thick.

In PHIUS# or PHI certified homes, where triple-glazed window assemblies with thermal breaks | spacers between the panes are used, such

windows meet the intent of liem 2.1 and shall be excluded when assessing compliance of a) through ), above.

° [ (]
5. Specified levels shall meet or exceed the component insulaion levels in 2009 IECG Table 402.1.1. The following exceptions apply:
a  Steel-frame ceilings, walls, and fioors shall meet the insulation levels of 2008 IECG Table 402 2.5. In CZ 1 and 2, the coninuous insulation
oot 1 s ke sl e praelied 1 b pechacad i F.3 For stact et woll Scearnlies with shada spaced a 26 o o conien.
This exception shall not apply if the alternative calculations in d) are used;
L For cefings with altic spacas R-30 shall sty the requrement for the requirement for R-49 wherever the

R-38 and salisty
full height of uncompress at the lower R-value extends over the wall Inp p{a(l at the eaves. This exemption shall not apply
i v et ﬂ)am used:
For cefings without attic spaces, R-30 shail satisfy the requirement for any required value sbove R design of the rocf / ceiling
assembly does not pravide sufficient space for the required insulation value. This exemption shall e et o 500 sq.ft or 20% of the
ot neuiatad coting arce, whichever 1 oss. This Sxarpian shall ot appiy i e altemative caculations i ) o ueed,
An alternative equivatent U-factor o total UA. calculation may also be used to demonstrate compliance, as follows:
An assembiy with a U-factor equal or less than specified in 2008 IECC Table 402 1.3 complies
A total building thermal envelops UA that s less than or equal to the total UA resulting from the U-factors in Table 402.1.3 alsa complies.
The of all companents (... celings. walls, floors, slabs, and fer
that ltems 3.1 through 3.3 of the National Rater Field Chackist shall be met regardless of the UA tradeafis calculated. The UA calculation
shall be done using & method consistent with the ASHRAE Handbook of Fundamentals and shall include the therma bridging effects of
materials. The calculsbon for a steel-frame envelope assembly shall use e ASHRAE zone method or a method providing
equivalent results, and not a series-parallel path method.
Consistant with the 2009 IECC, slab edge insuation is only required for slab-on-grade floors with a floor surface less than 12 inches below
rade. Siabinsulation shall extand to the top of the slab ta provids

1o be craated using in. undergoir
In such cases, up to 10% of tha slab surface is permitted to not be insuiated (2.9., for sleepers, for sill plates). Insulation \mfalledanhpnfﬂah
‘shall be covered by a durable ficor surface (; carpet).
Whers an insulsted wall separates a garage. pafio.

exempted details and work with indusiry o develop feasible details for use in futura revisions o the program. A list of currently exempled details
is avallable at: energystar govisiabedge
Ratars’ documantation of the HVAC contractor ersdantial must be updated at least once evary 12 months.

HVAC contractors must bs redentialed by an EPAvrecagnized HYAC Quslty Instalaon Training and Oversight Organizaton (H-QUITO) if 3
split air conditioner, unitary air conditicner. air-source heat pump, or water-source (i.e.. geothermal) heat pump up to B5 kBiuh with a forced-air
distribution system (i.2.. ducts) or & fumace up to 225 kBiuh with a farcad-air distribution system (i.e.. ducts) will be installed ‘e nome 2 oo
criified. For all other permutations of equipment (e.g.. boilers. mini-split | muiti-split systems) and distribution systems, a credential is nat
required. An explanation of this credentialing process and links to H-QUITOs, which maintain lists of credentialed contractors, can be found at
enargystar govinewhomeshvac

Revised 1111/2020 Page3ofd




ENERGY STAR SINGLE-FAMILY NEW HOMES

NATIONAL RATER DESIGN REVIEW C

HECKLIST

OMB Control Number: 2060-0586
Expiration Date: 01-31-2024

N O C h O n g e i n h OW -I- h e fo rm iS ENERGY STAR Single-Family New Homes e s

National Rater Design Review Checklist, Version 3/3.1(Rev. 11)

filed out for a FAZS™ controlled

et T T

If pursuing Track A - HVAC Grading, complete this page.

r has an ENERGY STAR partnership agreement ﬂﬂ

2.1 Specified fenestration meets or exceeds 2009 IECC requirements. ¢ EE

| 3. HighPerformance nsulation [ [ |

3.1 Specified ceiling, wall, floor, and slab insulation levels comply with one of the following options:

3.1.1 Meels or exceeds 2009 IECC levels 7 OR; [ o] o]

3.1.2 Achieves £ 133% of the total UA resulting from the U-factors in 2009 IECC Table 402.1.3, per guidance in
Footnote 5d, AND specified home infiltration does not exceed the following: &7

AACH50inCZs1,2 25ACH50inCZs 3,4 2ACH50inCZs 5,8, 7 1.5ACH50InCZ 8

4a. Review of ANSI/ RESNET / ACCA Std. 310 HVAC Design Report with ENERGY STAR Supplement
4a.1 HVAC design report compliant with ANSI / RESNET / ACCA Std. 310, with the ENERGY STAR supplement, collected ﬂﬂ

for records, with no Items left blank.

marked, "Rater Verified”

4a 7 ANSI/ RESNET / ACCA Std_ 310 Rater Design Review Checklist completed for applicable housing type, with all items ﬂﬂ

selected by the HVAC di

Rater Name: Date of Review:

Rater Signature: Rater Company Name:




ENERGY STAR SINGLE-FAMILY NEW HOMES NATIONAL
HVAC DESIGN REPORT PAGE 1 SECTIONS 1-3

No change in how the form is filled
out for a FAZS™ controlled home. N

HVAC Designer Responsibilities:
+ Complete ane National HVAC Design Report for sach system design for a house plan, mnmhmwwmﬁ .

Note: For section 3 use the same S —

1.1 Designer nama: S
1.2 Select which party you are providing these design services to: 01 Builder O Credentialed HVAC contractor
1.3 Name of company you are providing these design services to (if different than ltem 1.1

1.4 Area that system serves: 1 Whole-house O Upperdevel O Lower-level 0 Other

1.5 Is cooling system for a temporary occupant load? * CYes [ONo

1.6 House plan: Check box to indicate whether the system design is site-specific or part of a group:
° 01 Site-specific design. Option(s) & dsvaﬁnn(sj modeled

£ Group design. Group #: total groups for this house plarL Configuration madelad:

s y d
2.5 Specified control location: (e.g., Master bath, utility room)
2.6 Specified controls allow the system 1o operate allnmul‘slly without accupant intervention.

qui
2.8 For any mldu(( air inlet dengnsd fo connect fo @ du-:tad return -)l the H\I’AC syilam. !psuﬁed controls Buh:lmlhcﬂv
g da r.hn

2.10 If Vent System controller operates the HVAC fan, then HVAC fan operation is intermittent and sither the fan type
4.7 is ECM / ICM o the controls will reduce the run-fime by socounting for HVAC system heating or cooling hours.
-
Rl Livation: (omptoke i sevlie Fiayslor it s spexsi] i il Exfio; clbormins ek "NIAC) ™
2.12 Inlet pulls ventilation air directly from outdoors and not from aftic, crawlspace, garage, or sdjacent dwelling unit_

213 Inlet is = 2 AL above grade or roof deck. = 10 L. of stretched-string distance from known contamination sources (e.9.,
stack, vent, exhaust, vehicles) not exiting the roof, and = 3 i from known sources exiting the oo

3.1 Room-by-room loads calculated using: 1 Unabridged ACCA Manual J vB__ L1 2013 ASHRAE Fundamenials LI Other per AHJ
/3.2 Indoor design temperatures used in loads are 70°F for heating and 75°F for coc
3.3 Qutdoor design temperatures used i loads: (See Footnote 13 nndnwmhm; "
County & State, or US Tenitory, selected:
3.4 Number of occupanis used in loads:

& Window ares used in loads:
7 Predominant window SHGC used in loads:

Heating[3.14 Total heat loss (Not by orientation):

Revised 11/11/2020




ENERGY STAR SINGLE-FAMILY NEW HOMES NATIONAL

HVAC DESIGN REPORT PAGE 2 SECTION 4

No change for FAZS™ controlled HVAC

OMB Conrol Number:

Lﬁ‘ ENI_ERGY STAR Single Family New .Homes P Form Nmber: 550042
National HVAC Design Report, Version 3/ 3.1(Rev. 11) !

and infiliration rate) from the builder or Rater. *
'+ Provide the completed National HVAC Design Report to the builder or credentialed HVAC contractor and to the Rater.

1.1 Designer name:

1.2 Select which party you are providing these design services to: 1 Builder O Credentialed HVAC contractor

1.3 Name of company you are providing these design services to (i different than tem 1.1

1.4 Area that system serves: 1 Whole-house O Upperdevel O Lower-level 0 Other

1.5 Is cooling system for a temporary occupant load? * CYes [ONo

1.6 House plan: Check box to indicats whether the system design is site-specific or part of a group:
01 Site-specific design. Opfion(s) & elevation(s) modeled
£ Group design. Group #: out of total groups for this house plan.___ Configuration modelad:

Dwelling Unit Mechanical Ventilation System Design (“Vent System®) %7 & Inlets in Retumn Duct
2.2 Venlilabion airflow rate required by 62.2 for a continuous system. CFM

i

i

i

‘
|
L

2.4 Specified system bype O Supply O Exhaust [l Balanced

2.5 Spacified control location: (2.0.. Master bath, utilty room)

2.6 Specified controls allow the system to operate automaticaly, without ocoupant.

2.7 Specified controls include @ readily-accessible veniilation override and a label has slso been specilied if its functon fs not
abvious (e.g.. @ label is required for a toggle wall switch, but not for a switch that's on the ventilation equipment)

2.8 For any outdoor air inlet designed to conned 1o & ducted refurn of the HVAC sysiem. specified controls
restrict sirfiow using @ motorized damper during ventilation of-cycle and occupant averride. * *

210 If Vent System controller operates the HVAC fan, then HVAC fan operation is intermitiant and either the fan type in ltsm
4.7 is ECM / ICM or the controls will reducs the run-lime by accounting for HVAC system heating or cooling hours. '

Inlet Location: (Camplete this section if sysiem has a specified air inlet location; ctherwise check "NIA").
2.12 Inlet pulls ventilation air directly from outdoors and not from aftic, crawlspace, garage, or sdjacent dwelling unit_

2 Indoor design temperatures used in loads are 70°F for heating and 75°F for cooling.
3.3 Outdoor design temperatures used in loads: (See Footnote 13 and goemyslar powhvacdesigniemps)
County & State, or US Tenitory, selected: Cooling seaso!
3.4 Number of occupanis used in loads:
3.5 Conditioned ficor area used in loa
& Window area used in loads:
7 Predominant window SHGC used in loads:

e
3.12 Total heat gain {By onientation ) | |
Heating[3.14 Total heat loss (Not by orientation):

Revised 11/11/2020




ENERGY STAR SINGLE-FAMILY NEW HOMES NATIONAL
HVAC DESIGN REPORT PAGE 2

No change required for a FAZS™:
1) Fillin each of the three columns wi B s, FEEEE

National HVAC Design Report, Version 3/ 3.1(Rev. 11) !

HVAC Designer Responsibilities:
+ Complets one Naticnal HVAC Design Report for each system design for a house plan, created for sither the specific plan configuration

[ ]
slevation, aption, orientation, & county) of the home to be certified or for a plan that is intendsd to be built with different configurations (i
different elevations, options, and/or orientations). Visit www.nergystar govinewhomeshvacdesian and see Footnote 2 for more information. &
+ Obtain efficiency features (e.g., window performance. insulation levels. and infiliation rate) from the builder or Rater.
+ Provide the completed National HVAC Design Report to the builder or credeniialed HVAC contraclor and to the Rater.

° 1.1 Designer name: Designer company. Date:
1.2 Select which party you are providing these design services to: 1 Builder O Credentialed HVAC contractor
1.3 Name of company you are providing these design services to (i different than tem 1.1
1.4 Area that system serves: 1 Whole-house O Upperdevel O Lower-level 0 Other
° 1.5 Is cooling system for a temporary occupant load? * CYes [ONo
1.6 House plan: Check box to indicats whether the system design is site-specific or part of a group:

01 Site-specific design. Opfion(s) & elevation(s) modsied:

£ Group design. Group #: out of total groups for this house plan.___ Configuration modeled:

Dwelling Unit Mechanical Ventilation System Design (“Vent System”) & Vi

Fill in each of the three columns with
one zone each using the proportional EE————a=

0 If Vent System controller operates the HVAC. fan, then HVAC fan operation is intermitient and sither the fan type in ltsm
4.7 is ECM / ICM or the controls will reducs the run-lime by accounting for HVAC system heating or cooling hours. 12

numbers generated for sizing the duct

2 Indoor design temperatures used in loads are 70°F for heating and 75°F for caoiing.

for the FAZS™ and note “as per zone i

loa

[ ] [ ] ’ ’ i Sur Wi
i [£1 Lot ot gam et by oy | ]
(512 Toat st gom @y omwrtabon ™ | [ [ [ [ |

Heating|3.14 Total heat loss (Not by orientation):

Revised 11/11/2020




ENERGY STAR SINGLE-FAMILY NEW HOMES NATIONAL
HVAC DESIGN REPORT PAGES 3-5

‘OMB Control Number: 2060-0586
Expiration Date: Dh‘!‘\ -2024

H i o il [EPA Form Number: 5500-427
ENERGY STAR Single-Family New Homes

National HYAC Design Report, Version 3/ 3.1 (Rev. 11) !

Footnotes

1. This report is designed to meet ASHRAE 62 2-2010 / 2013 / 2016 and ANSI/ ACCA's 5 QI-2015 protocol, thereby improving the performance
_dH\JAC_aqLip!mnlin new homes when compared to homes built to minimum code. However, these fonh-aillqna «cannot prevent all ventilation,

indoor air quality, and HVAC problems (e.g., those caused by a lack of maintenance or occupant behavior). Therefore, system designs
documented through the se of this repart are not a guarantse of proper ventilaion. indoor air quality, or HVAC performance
This repart appiies to split air conditioners, unitary sir conditioners, air-source heat pumps, and water-source (i.e., geothermal) heat pumps up
to 65 kBtuh with forced-air distribution systems (i.e., ducts) and to furnaces up to 225 kBiuh with forced-sir distribution systems {i.., ducts). For
all other permutations of equipment (.q., boilers, mini-split / multi-spit systems) and distribution systems, Section 1 and 2 are required and
Sections 3 through § are recommended, but not required.
The report shall represent a singke system design for a house plan. Check the box for “site-specific design” if the dnslqn was created for the
specific plan configuration {i.e., elevation, upmn.mmamna‘dmmiy)ufhhm(ubdwh’ﬁud Check the box for “group design’ if the
design was created for a plan that is intended 1o be built with potentially different configurat different olav.lhuns options, and/or
orientations). Regardiess of the bax checked, the system design as documented on this Nu.lnnl\ HVAC Design Report must fall within the
following tolerances for the home to be certified:

Itemn 3.3: The outdoor design temperature used in loads are within the limits defined at eneroystar. qovhvacdesigntemps.

Itemn 3.4: The number of occupants used in loads is within 2 of the home to be certified.

Itern 3.5: The conditioned floor area used in loads is betwaen 100 sq. it smaller and 300 sq. fi. larger than the home to be certified.

Itemn 3.8: The window ares used in loads is between 15 sq. ft. smaller and 60 sq. f. larger than the home to be ceriified, or, for homes o be

certified with >500 5q. ft. of window area, between 3% smaller and 12% larger.

Item 3.7: The predominant window SHGC is within 0.1 of the predominant valus in the home to be certified

Items 310 - 3.12 The sensible, latent, & total heat gain are documented for the orientation of the home to be cartified.

Itern 3.13: The variation in total heat gain across orientations is % 8 kBiuh.

Itemn 4.16: The conling sizing % is within the cocling sizing limit selected.
Provide the National HVAC Design Report bo the party you are providing these design services to (L., a builder or credentisled HVAC contractor)

[ ] [ ]
and to the Rater. The report is only required to be provided once per system design. even if multiple homes are built using this design {2.g..in a
production environment where the same plan is built multiple times, only one report is required). As long &= a repart has been provided that falls
within these tokerances for the homa to be centified, no addtional work is required. However, if no report falls within these tolerancas ar if any
aspect of the system design changes, then an additional repart will need to be generated prior to cenification.

Visit enargystar gownewhomeshyacdesign for a tool to assist with group designs and for mors information.
The term ‘Rater’ rafers to the person(s) completing the third-party verification required for certification. The person(s) shall: a) be a Certified
Rater or Approved Inspector, as defined by ANS| { RESNET / ICC Standard 301, or an equivalent designation as determined by @ Home
Certificaion Organization (HCOJ: and. b) have attended and successfully completed an EPA-recognized training class. See

www enerqystar govinewhomestraining.

Check "Yes” if this system is to handle temporary oocupant Such 2 system may b requrad to accommodate a significant number of
questsana regula- of sporadic basis and shall be handied byn uupplamenmlmm system (2.9., a small, single-package unit or spit-col unit)
or by a system that can shift capacity from zone to zone (e.0.. @ vanable velume system).

As defined by ANSI/RESNET /ICC Std. 301-2012, a Dwelling Unit Mechanical Ventilation System is a ventilation system consisting of powered
ventilation equipment such as motor-driven fans and blowers and related mechanical components such as ducts, iniets, dampers, fiters and
associated control devices that provides dwelling-unit ventilation at a known or measured airflow rate.

The system shall have at least one supply or exhaust fan with associated ducts and controls. Local exhaust fans are allowad to be part of a
Dwelling Unit Mechanical Ventilation System. Designers may provide supplemental documentation as needed to document the system design.
In "Warm-Humid" climates as defined by 2008 IECC Figure 301.1 (L., CZ 1 and portions of CZ 2 and 3A below the white line). it is recommended,
but not required, that equipment be specifisd with sufficient Istent capacity to maintain indoor relative humidity at < 80%.

tem 2.8 appiies to any cutdoor air inlet connected to a ducted retum of the dwalling unit HVAC system, ragardiess of its intended purpose (e.g
for ventilation air, make-up sir, combustion air). This ltem does not apply to HVAC systems without a ducted return. For exsmple, if an outdoot

ai
Note that a Rater will generally measure the ventilation rate at the highest HVAC fan speed ap

opens when the HVAG is in ‘fan-only’ mode, it will be tested in this mode) to verify that it is = 15 CFM or 15% above design value. As an
alternative, measurement of the outdocr aifow can be waived if a Constant Aiflow Regulating (CAR) damper with a manufacturer-specified
maximum flow rate no higher than 15 CFM or 15% abovs the ventilation design valus is installed on the inlet.

Airfiow design rates and run-times shall be determined using ASHRAE 62.2-2010 or later. Designers are permitied, but not required, to use
published addenda and/or the 2013 or 2016 version of the standard to assess compliance.

In addition, consult manufacturer requirements to ensura retum sir temperatura requirements ara met.

. Dwalling Unit Mechanical Ventilation System fans shall be rated for sound at no less than the airflow rate in hem 2.3. Fans exempted from this.
requirement include HVAC air handier fans, remote-mounted fans, and intermittent fans rated 2 400 CFM. To b considered for this exemption,
a remate-mounted fan must be mounted outside the habitable spaces. bathrooms. toilets. and hallways and there shall be 2 4 ft. ductwork
between the fan and intake grill. Per ASHRAE 82 2-2010, habitable spaces are intendsd for continual human occupancy: such space generally
includes areas used for living, sleeping, dining, and cooking but does not generally include bathrooms, tailets, hallways, storage aress, closets,
or utlity rooms.
Nots that the 'fan-on' sefting of a thermastat would not be an accsptable controller because it would confinususly operats the HVAC fan.
Bathroom fans with a rated flow rate & 500 CFM are exempted from the requirement to be ENERGY STAR cartifed.
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Supply Air Temperature Safety Limits
Low Temperature Safety 42°
High Temperature Safety for Heat Pump 130°F

High Temperature Safety for Other Setting: Gas; Oil; Electric; Hydronic: 165°
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