HAIIIOHAJIbHUM TEXHIYHUH YHIBEPCUTET YKPATHU
«KUIBCHBKUU NOJITEXHIYHUU IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O»

HaBuanpHO-HAYKOBHIT IHCTUTYT aTOMHO{ Ta TETUIOBOT CHEPTETHKHU
Kadenpa termmoBoi Ta albTepHATHBHOI CHEPTETHKH

«Ha nmpaBax pykonucy» «/1o 3axucTy JONyIIeHo»
VIK 621.548

3aBigyBauka Kadenapu
Onvea YEPHOYCEHKO

(Timmc) (iHiLiay, mpi3BHILE)

“« 7 2022 p.

Maricrepcbka gucepranis
Ha 3100yTTHA CTyIIeHs Maricrpa

31 crrerianbHOCTI 144 « Tennoenepzemuxay

OCBITHBO-TIpO(eciiiHa TIporpama «Euepeemuunuil MeHeOdCMeHm Ma  IHHCUHIDUHS
MeNni0eHepeemuyHUxX Cucmemy

Ha TeMy: _ «AHali3 eHepreTUIHOi epeKTUBHOCTI KUTI0BOi OyniBii B CIIIA Ha OCHOBI
CHEPreTUYHOTO MOJICITFOBAHHS

Buxkonana: crynentka Il xypey, rpynu OT —311mn
(unmnp rpymmu)

Axumenko Onexcanapa CepriiBHa

(mpi3BuIe, imM’s, IO OAaTHKOBI) (i mmc)
KepiBauk JIOLIEHT, K.T.H., Io1eHT Cyxoay6 [.O.
(mocana, HayKOBHII CTYIiHb, BUCHE 3BAHHS, IPI3BUILE Ta 1HINiaIM) (i mmc)
KoncynpranTu:

MopentoBaHHs €HEPTETUIHUX
MPOIIECIB 1 CUCTEM

HopmoxoHTpoJib K.T.H., noueHT xisap B.1.

Peuensent

(mocana, HayKOBHIA CTYIiHb, BUCHE 3BaHHSI, HAYKOBUH CTYIiHb, IPI3BHILE Ta iHII[iaIH) (miamuc)
Peuensent

(mocana, HayKOBHII CTYIiHb, BUCHE 3BAHHSI, HAYKOBUH CTYIiHb, IPi3BHINE Ta iHiIiaIH) (i mmc)

3acBiquyro, 110 y Il MaricTepchbkid aucepralii HeMae 3amo3W4eHb 3 Mpallb IHIIUX
aBTOpiB 0€3 BIJIOBIIHUX MOCUIIAHb.

Crynenrtka
(miarmc)

Kuis — 2022 poky



HauioHaibpHuil TeXHIYHUI YHiBepcUTeT YKpaiHu

«KuiBcbKMi MOJITeXHIYHUN IHCTUTYT

imeni Iropsi Cikopcbkoro»

[ncTuryT HaB4aibHO-HAYKOBM IHCTUTYT AaTOMHOI TA TENJIOBOI €eHePreTUKH

Kadenpa TenoBoi Ta ajJibTepHATUBHOI €HEPTreTHKHU

PiBensb BUILOI OCBITH — APYrHii (MaricTepcbKuii)

CuernianbHicTh 144 « Tennoenepzemuka»

OcsiTHRO-TIpOdeciiiHa  TmporpamMa  «EHepeemuuyHuil  MeHeOMdCMEeHm  ma
IHMCUHIDUHZ Menl0eHeP2ZeMUYHUX CUCHIEM)

3ATBEPIKYIO
3aBigyBauka kadeapu
Onvea YEPHOYCEHKO

«_» 2022 p.

3ABJIAHHS
Ha MariCTepChKy AUCEPTAIIIO CTYACHTY
Hrxumenko Onexcanopi Cepeiighi

(mpi3BuIE, iM’s1, O OATHKOBI)

1. Tema gucepranii «AHani3 eHepreTHYHOI eheKTUBHOCTI KUTIOBOT Oyaismi B CIITA
Ha OCHOBi €HEPTETUYHOTO MOJEIIOBAHHS R
HayKoBHii KepiBHUK aucepTanii Cyxoodvo Ipuna Onezisna, K.m.H, 0oyenm ,

(mpi3Buie, iM’s1, HO OATHKOBI, HAYKOBHI CTYIiHb, BUCHE 3BaHHS)

3aTBePAKEeHi HAKa30M 1o YHiBepcuTeTy Big «25» 11 2022 p. Ne 4316-¢

2. Tepmin mogaHHs cryaeHTom auceprauii 05 rpyans 2022 p.

3. O0’eKT DOCTITKEHHS nPOEKM HOBOI 0V0i8i

4. Buxiani g1aHi 10 maricrepcbkoi qucepranii _MpoEKTHA JOKYMEHTAIls OyaiBii
(HOBe OYIIBHMIITBO), po3TamioBaHoi 3a ajpecoro 78 East Lynn St., Ciern, BammarTon
98102

5. Ilepenik 3aBaaHb, #AKi NOTPiIOHO po3podutm 1) nposecmu o280
dokymenmayii; 2) po3paxyeamu xXapaKmepucmuki_020p00ACYEANIbHUX KOHCIMPYKUIU,
3) npoananizysamu_cucmemu _OBK _6yoieni; 4) npoaunanizyeamu_cucmemu 1 Bl
Ovoieni;5) npoananizyeamu elekmpuyni cucmemu 6yoieai;, 6) npogecmu_enepemuyne
Mmooenesanns 6yoieni 6 npocpami eQUEST; 7) po3pobka cmapman-npoexmy.




6. OpicHTOBHMI nepeJtik LUTIOCTPATUBHOTO Marepiany:
lIpezenmayia 31 cnaiij.

7. OpieHTOBHM nepeik myoJikamii

8. KoHcyJabTaHTH po3aiiiB guceprauii

. R Hignuc, nata
. Mpi3Buie, iniiaau Ta nocaga
Pozain 3aBJaHHsI | 3aBJaHHS
KOHCYJILTAHTA N
BH/IaB NPHITHAB

MoaentoBaHHs
€HEePreTUYHUX
MPOLIECIB 1 CUCTEM
HopmokoHTpOJIb noueHt Hkssp B.1

9. JlaTra Buaavi 3aBgannsa 01.09. 2022 p.

Kanengapumii nuian

. Tepmin BHKOHAHHSA
Ne | Ha3Ba eramiB BHKOHAHHSA . . .. .
. . eTaniB maricrepcbkoi | [TpumiTka
3/m | maricrepebKkoi AucepTamii
aucepTaii
1 3acanvri sidomocmi npo 06 exm docaioxcennsn | 26.10. 2022 - 12.11. 2022
2 Inorcunipune enepeemuynux cucmem 26.10. 2022 -03.12. 2022
3 Hayxoeo-docnionuti inocunipune 26.10. 2022 - 03.12. 2022
4 | Enepeemuune modentosants 6yoieii 26.10. 2022 - 03.12. 2022
5 Cmapman-npoexm 28.11.2022-03.12. 2022
6 HopMamu(.sfze ogopmnenns mazicmepcokoi 28.11.2022-04.12. 2022
oucepmayii

7 | Hlonepeoniii 3axucm 06.12.2022-15.12.2022

Cryaenr 0O.C Axumenxo

(migmuc) (iHiniany, Opi3BuUILE)
HaykoBuii kepiBHUK quceprTauii LO.Cyx00y6

(migmuc) (iHiLiasy, Tpi3BUIIE)



PE®EPAT

Marictepchka aucepranis « AHajIl3 eHepreTHYHOi e(heKTUBHOCTI )KUTIIOBOI Oy 1B
B CIIIA Ha OCHOBI €HEPIETHYHOIO MOJICIIOBAHHS» CKJIAMTAEThC 3 98 CTOPIHOK, 55
PHUCYHKIB, 17 Ta0JHIIb, a TaKOX MICTUTD
18 mxepen B epesiky NOCUIIaHb.

AKTyaJIBHICTh TEMHU TIOJSTa€ B JIOCHIDKCHHI MDKHApPOJHHX IJIXOMIB 0
BHU3HAYEHHS PIBHS €HEProeeKTUBHOCTI Oy1iBelb Ta CIOPY/I.

Mertoro poOOTH € BU3HAYCHHS PiBHS eHeproeeKTHBHOCI Oy TiBIII 3 3aCTOCYBaHHIM
JTMHAMIYHOTO MOjIesIatoBaHHs BiAnoBiaHO 10 HopMatuBy ASHRAE 90.1-2016.

[{opiuHO, MUTaHHS €HEPTroe(HEKTUBHOCTI Ta EHEPro30EPEIKCHHSI TI0CITa€ BCE BUIIT
Ta BUII MICIIS B CIIUCKY TTpoOJieM toicTBa. Takoxk, Ha ChOTOIHIINIHIN JIEeHb BaXKJIMBOIO
CKJIQIOBOIO B XapaKTEPHUCTHUIII ITUX CUCTEM, € ITMTAHHS €KOJIOT11, TaK K BHKOPUCTAHHS
BUKOIHUX PECYPCIB JJIi OTPUMAHHS €HEPrii, HEraTUBHO BILJIMBA€ HA HABKOJIUIITHE
CepeIOBHUIIE, CYyYacH1 MiAXOAHU MO0 BU3HAUYECHHIO PIBHS €HEProe(PEeKTUBHOCTI (LIJISTXOM
E€HEPTETUIHOTO MOJICITIOBAHHS) I03BOJISIOTH KOMIUIEKCHO TIOTJISTHYTH Ha mpo0JiemMy Ta
3HANTH HOBI MIJXOU J0 MOKPAICHHS.

OG’exT mociiKeHHs — 6araTokBapTupHa OyiBiIsA 3a aapecoro 78 East Lynn St.,
Cietn, Bammuarron 98102.

[Ipeamer pocmijkeHHs — mepeBipka OyiBIII HAa BIANOBIAHICTD HOPMATHBHUM
BUMoraM mporpamu ceptudikaiii Built Green 4-Star.

HaykoBa HOBHM3HA MaricTepchbkoi aucepTallli Moyiirae y AOCTIIKeHHI MNUISXIB
JOCATHEHHS BIANOBIAHOCTI porpamu ceptudikarii Built Green 4-Star.

OtpuMaHi pe3yJibTaTH, 3alpONOHOBAaHI METOJMKU Ta MIJAXOAU MOXKYTh
BHKOPHCTOBYBATHCH JUIA CTaHAAPTH3AIll MIIXO/IIB IO BIAMOBIIHOCTI €HEPTETHYHIN

yactudl Built Green 4-Star.



KirouoBi cioBa Ta CJIOBOCIIOJIYYCHHA: eHepFOe(I)eKTI/IBHiCTB, eHepr036epe>1<eHH;1,
HaBaHTa>XCHH:, BTPATH, GKOHOMiH, CHCPICTUYHC MOACIITOBAHHA, 3CJICHA CepTI/I(I)iKaI_Ii}I,

Built Green, LEED, Energy Star, eQUEST.



ABSTRACT

Master's thesis "Analysis of the energy efficiency of a residential building in the
USA based on energy modeling" consists of 98 pages, 55 figures, 17 tables, and also
contains 18 sources in the list of references.

The relevance of the topic lies in the study of international approaches to
determining the level of energy efficiency of buildings and structures.

The purpose of the work is to determine the level of energy efficiency of the
building using dynamic modeling in accordance with the ASHRAE 90.1-2016
standard.

Every year, the issue of energy efficiency and energy saving ranks higher and higher
in the list of problems of humanity. Also, today, an important component in the
characteristics of these systems is the question of ecology, since the use of fossil
resources to obtain energy has a negative impact on the environment, modern
approaches to determining the level of energy efficiency (through energy modeling)
allow a comprehensive look at the problem and find new approaches to improvement.

The subject of the study is an apartment building at 78 East Lynn St., Seattle,
Washington 98102.

The subject of the study is the inspection of the building for compliance with the
regulatory requirements of the Built Green 4-Star certification program.

The scientific novelty of the master's thesis consists in the study of ways to achieve
compliance with the Built Green 4-Star certification program.

The obtained results, proposed methods and approaches can be used to standardize

approaches to comply with the energy part of Built Green 4-Star.

Keywords and phrases: energy efficiency, energy saving, load, losses, savings,

energy modeling, green certification, Built Green, LEED, Energy Star, eQUEST.
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BCTYII

VY Cierm OynmiBii € OJHHM 13 HAHOUTBIIUX 1 HAWIIBUAIIE 3POCTAIOUNX JDKEPEN
3a0pyAHEHHS KiiMaTy. BoHU BiAMOBIAaNbHI 32 TOHA/ TPETUHY BUKUJIIB MAPHUKOBUX
rasiB y Hamomy MicTi, mpuuomy noHaa 90 BiFICOTKIB IUX BUKHUJIB € Pe3yJbTaTOM
CHATIOBAaHHS BUKOITHOTO TAJIMBa, SK-OT (PPAKI[IOHOBAHOTO Ta3y ISl OMaJCHHS,
rapsiaoi BoIM Ta puiaaiB. L{i BUKuau 3a0pyAHIOIOTH HAIIIE TOBITPS Ta TPUCKOPIOOTH
3MiHY KJIIMaTy, 0 HEMPOTIOPIIMHO 3aBAa€ KON YOPHUM, KOPIHHUM 1 KOJIbOPOBUM
xutessaM Cietna (BIPOC). Cietn nparte ycyHyTH 3a0pyTHEHHS KJIIMaTy Ta epeiTH
10 100-BiACOTKOBO YMCTOI €HEprii B HAIIMX OyMIiBISX 1 TPAaHCIOPTHUX 3aco0ax JI0
2050 poky jyist HAIIOTo 3I0POB’S Ta CTIMKOCTI Iepe] OOIMYYSIM 3MIHU KIIIMATY.

Hamri ctumyna 11 oTpuMaHHS J03BOJIIB HA 3€jIeHEe OYIIBHUIITBO CIIPSMOBaHI Ha
CTBOpEHHS OB €()eKTUBHUX Oy 11BEIIb, K1 30CEPEIKYIOTHCS Ha €KOJIOTTYHO YUCTIN
CIICKTPOCHEPTii, BOJI Ta pecypco30CpeKCHHI 3 aKIICHTOM Ha 3J0pPOB’S JIFOIWHHU.
[IpoekTr MOXXYyTh OTpUMATH OAATKOBY BHCOTY, IUIONIy a00 IIBUAIIEC OTPUMATH
703BUI Ha OYAIBHUIITBO B OOMIH Ha JIOCATHEHHS KOHKPETHHUX IJIEH €KOJIOTIYHOTO
OymiBHUIITBa Ta ceprudikaiiro. Jenaprament OyaiBHumTBa Ta iHcrekiii Cierna
MULIAETHCSA TUM, IO BIAITPaEe BaXIJIMBY poJib y TOMY, 1100 3pooutu Cietn 6e3neyHunm,
3pYYHUM JIJIS1 KUTTS Ta IHKITFO3UBHUM MICTOM JJI MaltOyTHIX mokoJiHb. [leperisHpTe
HaBeJICHI HIDKYE 3a0X0UYEHHS, 100 JI3HATHCS OLIBIIE MPO KOXKHE 3a0X0UYCHHS Ta PO
T€, IK BOHO MO€ IMPUHECTH KOPUCTH BAIIIOMY IPOCKTY.

Priority Green Expedited: mocTymHO juisi BCiX HOBHX OymiBEIBHUX TPOEKTIB.
[TponoHye mBUAIIMINA PO3TIISAL Ta 0OPOOKY /103BOJIIB HA OYAIBHUIITBO JJIS ITPOCKTIB,
SKI BIIMOBIAIOTh BHMOTaM €KOJIOTIYHOTO OyJIBHHIITBA 3 AKIIEHTOM Ha YHCTY
EHEpPTito, 30€pEeKEHHS PECYpCIB, SKICTh TMOBITPS B MPUMIMIEHHAX 1 3HIKCHHS
HeOe3MeKH CBUHIIIO.

Cranpapt 3eineHoro OyAIBHUIITBA: HAJA€ JOJATKOBHI MOTEHIa]l PO3BUTKY B
OKpEMUX 30HaX B OOMIH Ha BUKOHAHHS BUMOT €KOJIOTIYHOTO OY/IIBHUIITBA.

[TimotHa mporpama Living Building: mpomnoHye m101aTKOBY BHCOTY, KOCQIII€EHT

ot mijpiord (FAR) 1 3anuTi Ha BiaXiA Bij OTJsAy AW3alHYy IS MPOEKTIB, SKi
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BIJIMOBIJAIOTh arpECMBHUM BUMOTaM IIOAO €HEPTOCIIOXHBAHHS Ta BOJHU, a TaKOX
ceprudikanito Living Building Petal.

2030 Challenge: nporionye mogaTkoBy BUcoTy, FAR 1 3anmuTy Ha BiampaBiIeHHS
JUTSl IPOEKTIB, skl BianoBigatoTh Bumoram 2030 Challenge.

KoHcynbTaTUBHMI KOMITET 3 1HHOBAIIM: I Tpyla EKCIEPTIB PO3TIIIaTHME

eHeproe(EeKTUBHI MPOMO3UIIii, K1 HE OXOIUICHI TEXHIYHUMH KOJICKCAMHU.
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CIIUCOK BUKOPUCTAHUX CKOPOYEHb

Btu — British thermal unit (bpuranceka TermmoBa oHHAILA);

cfm/ft?> — Cubic feet per minute per square foot (ky6iuni ¢yt Ha XBHIMHY Ha QYT
KBaJpaTHUi);

DOAS — Dedicated outdoor air system (CrneriagpHa CHCTEMa 30BHIIITHBOTO
MOBITPA);

HSPF — Heating Seasonal Performance Factor (Ce3onHuit koedilieHT
MPOYKTUBHOCTI ONAJICHHS);

IBC — International building code (Mixxuapoauauii by nisananii Kogexc);
LED — Light Emitting Diodes (JIE/I, CBitnoaionn);

SBC — Seattle Building Code (byniBanunii Kogexc Micta Cietin);

SEC — Seattle Energy Code (Eneprernunuii Kogexc Micra Cietn);

SEER - Seasonal Energy Efficiency Rating (PeiiTunr  ce30HHOI
eHeproe(eKTUBHOCTI);

SF — Square Foot (kBampaTauii (yT)
SMC — Seattle Mechanical Code (Mexaniunuit Kogexe Micta Cietn);
PCI — Performance Cost Index (Imaexc BapToCTi €(heKTHBHOCTI);

PCIt — Performance Cost Index Target (L{iboBUIi MOKa3HUK 1HAEKCY BUTpAT Ha
MPOYKTUBHICTB);

WSEC - Washington State Energy Code (Eneprermunnii Kopekc Irtaty
Bammnrron);

I'BII — rapsiue BOgonocTayaHHs;

KEC — xonjaeHcariiina eJ1eKTpuIHa CTaHIlis;
KK/]I — xoeditieHT KOPUCHOT Aii;

OBK — OmnaneHns, BEeHTHIALISA, KOHIUIIIOBAHHS
[TJI — moBiTpsHI JiHIT;

PM®EC — pe3epBHO-MepexeBa GOTOEIEKTPUYHA CUCTEMA;



P®EC — pesepBHa poToeaeKTpuIHa CUCTEMA,;

®EC — doToenekTpuyHa CUCTEMA.

12
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1 3AT'AJIBHI BITOMOCTI ITPO OB’EKT JOCJIIIKEHHA

1.2 3arajbHi XapaKTepUCTUKH PO 00’ €KT TOCTiIKEHHS

O06’ekTOM JOCIIKEHHS € kHUTIIoBa OyaiBis B micti CierTn, mrar BamuyHrTOH,
CIIA. ByaiBaunuTBo OyniBii 3amiaHoBaHo Ha yepBeHb 2023 poky. Ha pucynky 1.1
300pakeHO peHjep MJaHHOI OymiBimi, a Ha pucyHKax 1.2 Ta 1.3 300pakeHO

po3TalryBaHHs TIISHKY JJ1s1 320y 0BH.

Pucynoxk 1.1 — Pennep OyaiBii-00’€KTy AOCTIIKEHHS

VICINITY MAP
4 .9
9 9
J <

Pucynoxk 1.2 — Po3ramyBanns Oy/1iBil Ha Mari MicTa
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Lvnnva\sfxp

Pucynoxk 1.3 — Po3ramryBanus OyiBii, Cyly THUKOBHIA 3HIMOK

Hassa npoexkty «LYNN ST APARTMENTS». OnHieto 3 11i1ei JaHOTO MPOEKTY €
nocsarienHs: « BUILT GREEN 4-STAR MULTI FAMILY» [2], 10 € Tak 3BaHOO
«3€JIEHOI0» TPOTpaMol0, HAIIJIEHOI0 Ha JOCSTHEHHS IJIeH CTajJoro pO3BHUTKY B
HOBOMY OY/[IBHUIITBI Ta peHOBALi} mITaTy BammHrToH.

3ariaHoBaHUM X1/ MPOEKTY:

1. JleMoHTa)xx iCHYIO4YOTO 4-py KBApTUPHOTO OYIWHKY. (PUCYHKY 1.4)

2. byaiBHUITBO 5-TW MOBEpXOBOi, 15-TH kBapTHpHOi OyAiBai 3 15-TH MicusaMu
JUTSI TIApKyBaHHS aBTOMOOUTIB Ta 16-TH MICITb TS TApKyBaHHS BEJIOCUTIE/IB.

3. 3abe3neynTH AOJATKOBE OaraTtociMeiiHe >KHTIO B paiioHi lcTieik moomusy
IHIIMX KBapTUPHUX MPOEKTIB Ta Ha BIJCTaHI MIIIKA J0 MICBKUX 3pYy4HOCTEH,
BKJIFOYAIOYW Oapu, peCTOpaHu Ta MPOTyKTOBI Mara3uHH.

4. Buxopucratu kpaeBuau Ha o3epo FOnion, nentp Ciertiy, Cretic-Hinn ta mict
ABpopa.

5. Tlpoext mparne orpumaru ceptudikamiro « BUILT GREEN 4-STAR MULTI
FAMILY ».
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CURRENT 4-PLEX; VIEW FROM E LYNN ST

L e L |
CRET

Pucynok 1.4 — IcHytounii Oy AMHOK, 3HIMOK 3 BYJIMII1

OCHOBH1 XapaKTEPUCTUKH MTPOEKTY:
15 xBaptup.

XKutnosa mioma: 20 613 sf.

15 mapKyBaJIbHUX MiCIIb.

15 MOBrocTpOKOBHX BEIOMAPKOBOK, | KOPOTKOCTPOKOBA BEIONAPKOBKA.

N B W N =

JKogaux KOMEpIIHUX/TOPTiBEIBHUX a00 »XWUBHX pOOOYUX TPHUMIIICHL HE
MIPOITOHY€THCSI.

CrinbHE CMITTS, pO3TAIlIOBAHE 3 MIPOBYJIKOM.

CrinpHe 100061 3 TOITOBUMH CKPUHBKAMHU.

30Ha BIIIOYMHKY.

Koxna kBapTHpa Mae 10CTYII O MPUBATHOI BIIKPUTOT BEPaH/IH.

— O o0 3 O

0 CminbHa 30Ha BIATIOYMHKY, pO3TallIOBaHa O1Ji1 BXOIy B OYAMHOK.
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1.3 KaimatoJgoria micta Cieta

BaxnmuBuM (QakTtopom, MO BIUIMBa€E HAa €HEProe(eKTUBHICTH OymiBiIi Ta
apXITEKTypHl pIlIeHHs, 10 OyIyTh 3alpoOBa/UKEHI € KIIMaT B SIKOMY OymiBIIs
3HaXOUTHCA (200 OyJie 3HAXOUTHCH).

Amnanorom byiBenpHOT KiMaTONOTi MPUHHATOT B YKpaiHi Mpy MpOoeKTyBaHHI [3 ]
B CHIA € nokymenTtu niHiiiku ASHRAE [4], a came ANSI/ASHRAE 169-2013 [5], a
TaKOX, BCl HEOOXiTHI IS TPOEKTYBAaHHS KIIMAaTW4YHI JaHHI MOXXHAa 3HANUTH B
Appendix C 2018 SEC [6]. 3a knacudikamiero ASHRAE, micto CieTn 3HaX0quThCs
B kmimatuuHit 30H1 4C, Mild, marine (M'skuii, mopchkuii) (puc.l.5), mo
XapaKTepU3YEThCS CEPETHBOIO0 BOJIOTICTIO Ta MOMIPHUMH TEMIIEpaTypaMu B3UMKY Ta
BIITKY (3aIpOBAKyBaTH CUCTEMY MEXAHIYHOTO OXOJIO/KCHHs OyIiBIIi 3a3BUYail He

BUMAaraeThCsi).

EESE Y EYEYERESEAYEREE - ™

-

Figure A-2 Climate Zones for United States Counties

Pucynoxk 1.5 — Knimatuusi 3ouu CIIA 3rinno ANSI/ASHRAE 169-2013,

CBITJIO- TIOMapaH/KEeBUN KOJIip BiamoBigae kmiMarndHii 30H1 M. Cietn (4C)
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Kinimar Cietna € nmomipHuM, KIacU(]IKYeTbCA SIK CEpeI3€MHOMOpPCHhKa 30HA 3a
OCHOBHOIO KJIIMAaTU4YHOIO Kjacu(ikalliero, ajae JesKl JpKepena BiIHOCATh MICTO 10
OKeaHIYHO1 30HH. BiH Mae mpoxo0/1Hy, BOJIOTY 3UMY Ta M’SIKE, BITHOCHO CyXe€ JITO,
10 OXOILIIOE XapaKTEPUCTUKH 000X.

HaitreoOxiaHimm 11 mpoeKTyBaHHS KiIiMaTH4Hi ganHi i M. CieT)1 HaBeJIeHI B

Tabmumi 1.1:

Taomung. 1.1 — Kimimatuuni ganai micta Cietin

Station Information

. . Hours +/- | Time zone -
Station name WMO# Lat Long Elew StdP uTC code Period
1a b 1c 1d 1e 1 1g Th i
SEATTLEITACOMA 727930 47.45N 122.30W 400 14.485  -8.00 NAP 7201

Annual Heating and Humidification Design Conditions

, Humidification DPMVCDB and HR Coldest month WSIMCDE MCWSIPCWD
f‘n‘;:ﬁ“h‘ Heating DB 90.6% 09% 04% 1% to 99.6% DB
To6% | 0o% OF | _HrR | WCDE DF | HR | WcDBE | _Ws | WcDE | WS [ MCDE | MCws | PCWD
Z 3a ) s b i 1 1o T 5a 5b bc id 6a &b
12 238 284 5.8 1.5 28.5 130 108 326 262 444 239 458 9.3 20

Annual Cooling, Dehumidification, and Enthalpy Design Conditions

Hottest Hottest Cooling DEMCWEB Evaporation WEMCDE MCWS/PCWD
month manth 0.4% | 1% | 2% 0.4% | 1% | 2% to 0.4% DB
DB range DB | MCWE | DB | MCWE | DB | MCWE WE | MCDB | WB | MCDB | WB | MCcDB | MCWS | PCWD
7 & Oa ab 9c Gd Ja af 10a 100 10c 10d 10e 10f 11a 116
8 18.2 84.9 65.2 81.2 63.7 77.6 62.3 66.5 82.5 64.7 78.9 63.1 75.8 9.7 0
Dehumidification DPMCDE and HR Enthalpy/MCDB
0.4% Ko 2% 0.4% 1% 2%
DF | HR_ | mcDoe | DP_ | HR | McDE | DP_ | HR | MCDE Enth | MCDE | Enth | MCDB | Enth | MCDBE
12a 12b 12c 12d 128 12f 12g 12h 12i 133 13b 13c 13d 13e 137
60.2 79.1 701 58.9 75.5 68.5 57.7 72.2 67.3 31.3 83.1 29.9 78.9 28.7 75.7
Extreme Extreme Annual DB n-Year Return Period Values of Extreme DB
Exireme Annual WS Max Mean Standard deviation n=5 years | n=10 years n=20 years n=50 years
1% | 25% | 5% WB NMax Min Max Min Max | Min Max | Min | Max | Min | Max | Min
14a 14b 14c 15 16a 16b 16c 16d 17a 17b 17c 17d 178 17f 17g 17h
20.4 18.3 16.5 83.1 92.1 20.0 4.1 6.0 95.0 15.7 97.4 12.2 99.7 8.8 102.7 4.4

Monthly Design Dry Bulb and Mean Coincident Wet Bulb Temperatures

| Jan Feb | Mar | Apr | May | Jun
% | DB [ mMcwe | DB | Mcwe | DB | MCWwe | DB | MCWE | DB | MCWE | DB | MCWB
18a 18b 18c 18d 182 187 18g 18R 18i 18 18k 18!
0.4% 56.7 49.0 61.6 50.6 65.2 50.9 748 56.0 81.5 62.9 87.0 64.5
1% 54.9 48.4 58.5 49.7 62.4 50.6 7.2 55.8 784 61.4 83.3 63.7
2% 53.2 48.2 56.5 48.8 60.2 49.5 68.2 54.6 75.6 60.2 80.4 62.6
Jul Al | Sap [ Oct | Nov [ Dec
% 0B MCWE BE] MCWE | DB | MCwe | DB | MCWB | DB MCWE | DB | WMCwe
18m 18n 180 18p 18g 18r 18s 18t 18u 18v 18w 18x
0.4% 90.5 67.3 90.0 68.1 84.7 63.4 73.7 58.2 60.9 54.2 56.1 52.5
1% 874 66.2 86.9 66.6 81.7 63.0 70.0 57.2 58.6 53.2 54.2 50.7
2% 84.6 65.5 84.2 65.5 794 62.3 67.0 56.4 57.1 52.4 52.9 49.5



18

14 OcHOBHI HOpMATHBH IO peryaTh OyaiBHMUTBO B CLITA

B CIIA mpaBwia, HOpMH, CTaHIAPTH, YMOBHU Ta IHIII aCMEKTH PETYJIIOBAHHS
OyniBenbHOi ramy3l BMilmeHo Yy MuikHapogHomy byniBensHomy Hopmatusi
(International building code). 3akoHOMaBUO MITaTH MOXYTH CIUpATUCA Ha IICH
HOpPMATHB 1 BU/IaBaTH BIACHI HOpMATWBH (Hanpukiaa byaiBenpHUI HOpMATHB IITATY
BammHrToH), OCHOBHHM MPUHIIUIIOM € T€, 1110 JIOKaJbHUII HOPMAaTUB HE MOXKe OyTH
MEHIII CyBOpMM 3a denepanbHuii. Takok, CIUpaOYWch HAa BHJJIAHWH IIITAaTOM
HOpMaTHB, KOXXHE MICTO INTaTy Ma€ TMpaBO BHUAABaTH CBOI HOPMATHBH 3
JIOTIOBHEHHSIMH, aJIe BUMOTH (HANPUKIIa ] OyAIBHUIITBA) HE MAIOTh OyTH HWKYAMH 32
BUMOT'M HOPMATUBY, Ha 0a3i siIkoro OyB NPUUHATUN 1ICHYIOUH.

Bci po6oTy mOBUHHI BiJMOBIIATH BCIM BIAMOBITHUM (DeepaabHUM, ITATCHKUM
Ta MICIHEBUM HOpPMAaTHBaM, BKIIOYAIOUM ajie He OOMEXYIYHCh OyIiBeIThbHUM
HOPMATHBOM,  CHEPreTUYHHM  HOPMATHBOM,  MEXaHIYHUM  HOPMATHUBOM,
CaHTEXHIYHUM HOPMATHBOM B MEKaX FOPUCIUKIIIT TPOCKTY.

Bci HOpMaTuBHM OHOBIIOIOTHCS OJMH Pa3 HAa 3 POKH, IeH MpoIeC 3a3BUYAi
Ha3uBaTh Code Cycle. JlaHmid MpOEKT MiAmagae mia FOPUCAMKIIID HOPMATHBIB
Cietny 2018 poky (2018 Seattle Building Code [7], 2018 Seattle Energy Code [8],
2018 Washington State Mechanical Code with amendments [9]), ockinbku HOpMaTUB
2021 poky 111e He BCTYHIN CUITY.

B mrrari Bammurton came micro Cietn 3a3BUYail mpuiiMae BiIacHI HOPMATHBH
MTOKPAITyI0Yl BUMOTH IITaTy, i THTIOBOIO CUTYAIII€I0 € Te, 1110 BUMorH CieTlia, 1Mo cyTi
BUIEPEHKAIOTh BUMOTH IITATy Ha OJUH IMKJ KOJEKCY, 0 POOUTH HOTO OIHUM 3

Hal3eICHIMX MIiCT AMEpPHKH.
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1.5 OcHOBHI NIPHHIMIIM CTAJIOr0 AM3AHHY BUKOPUCTAHI B MPOEKTI

brnaroyctpiii TepuTopii:

BaxxiuBo 4YacTHHOIO MPOEKTY € NUIssHKA. [IpaBUIBHO CHpOEKTOBaHA Ta
po3pobiieHa JiJSHKA JO3BOJISIE 3a0XOYyBaTH JIIOJICH IO TIIIOTO TEepPEeMIIIeHHS,
30UTBIICHHS J0JII aKTHUBHOTO BIATIOYMHKY B X MIOJIGHHOMY pO3KJIaji, 3MIITHIOE
ColLllaJIbHI B3a€EMUHU CEPE]] AKUTEIIB, a TAKOK 30UTbIITY€ €HeProeeKTUBHICTD NUITHKH
Ta OyIiBITi.

[lpunnunu po3poOKH 3€JeHOi JIUISHKHA, L0 BUKOPHUCTAaHI B IPOEKTI
MIPOJIMKTOBAHI K BUMoramu micra Cieti Tak 1 Bumoramu Built Green.

BinbmiicTh CNpoeKTOBaHMX TMIMIOXITHUX TMPOXOJIB MiJI’€AHAHI 10 MICBKHUX
TPOTYyapiB Ta BEJIIOAOPIKOK, IO JO3BOJISIE 3a0XO0YYBAaTH TPAHCIOPTYBaHHsS Oe€3
BUKOPHUCTAHHS aBTOMOO1IIB.

3a Bumoramu Built Green, ipuraniiina cucreMa po3po0sieHa 3a NpUHLIUIIAMU Ta
3 BUKOPHUCTAHHAM O0JIaJIHaHHs cepTh(ikoBaHOTO 3a mporpamoro WaterSense [10].
Takoxk, 3a Bumoramu Mmicta CieTs, pOCIMHH MarTh OyTH a00 MPUPOTHUMHU IS
JTAHOTO perioHy abo CTIMKUMU JI0 3aCyXH, a TAKOK, 32 THIIOBUM JTU3AWHOM, Ha JUTSHIT
MIHIMI30BaHE BHUKOPHUCTAHHS JUISHOK 3 Ta30oHOM. [[i BUKOpUCTaHI NPUHIIUMNHN €
HaWOLIBIIT TUMOBUMU JJISI ONITUMI3allli BAKOPUCTAHHS BOAM HA IpUTaLliI0 JUISTHKH.

Taxox, BaXKIMBUM TPUHITATIOM IS PO3POOKH «3€JICHO» TUISTHKHU € TPaBHIILHE
MOBOJDKEHHS 3 JIOLIOBOIO BOJAOK, IO B JAaHOMY BHIAIKYy 3a0e3MeuyeThCs
CrieliaIbHIMH BOJAOIIPOHUKHUMH MaTepiaaamMu JUTsl MIOXITHAX JOPIKOK Ha JAUTSHIT,
a TakOXX CHUCTEMOI 1H(UIbTpAILlii OMIOBOI BOAU 3 MOBEPHEHHSIM ii 10 ITPYHTY TMif
OyJIIBJICIO TICIISI OUUIIICHHS CIieiaibHuM (PinbTpoM (puc.1.6).

JlonaTkoBO, Ui 3MEHIICHHS HABAHTAXKEHHS HA CHUCTEMY OXOJIOJKEHHS
OyniBmi, ofHi€ero 3 el au3aitHy manamadty € 15% 3atineHHs AuisHku depes 10

POKIB.
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Pucynok 1.6 — 660-SA Oil/Water Separator 450 Gal, Bukopuctanuii B mpoekxTi

TSt iabTparii J0IOBOT BOIH

['pomazchbke )KUTTS.

BakMBorO 4YacTHHOIO KOHIIEHINi CTajJoro PO3BUTKY € I1HKIIO3UBHICTH Ta
PIBHICTb.

3a Bumoramu 3aranbHoNpuiHATUMHU B CIIIA, mpoekT npomnoHye nocTyn aJis
1HBAJIIJIIB B TOJIOBHOMY BXO/II B OYJIIBJIIO Ta CIUIbHOI 30HU. B OyniBiy Oyne mdT 3
JOCTYyIIOM Ha BCl TOBEpXHW. XapaKTePUCTHKH MAHTYCIB Ta IHIIUX THPUCTPOIB
MpU3HAUYCHUX I 0cib 3 oOMexxkeHo MoOuIbHICTIO B CIIIA HOpMYIOTBCS 3TifHO 3
[11]

Takox 1imi 1HKITIO3WBHOCTI JIe)KaTh B KOPI JTaHOTO MPOEKTY, OCKIIBKHA BiH
¢inancytotecst HUD Mortgage Insurance Premium [12], sika HajaeTbes auine 3a
YMOBH BHJIIJICHHSI YaCTUHU KUJI0TO (OHIY OYIiBII Mano3abe3nedeHnM 0codam, 1o
€ Ayke TUnoBoIo npaktukoro B CIIA.

[lixaBum € Te, 1o it oTpumanHs rpanty Big HUD OyaiBns He numie mae
HaJlaTH KBApTUPU Majo3a0e3leueHnM TpOMaJsHaM, ajie W JOCATTH cepTudikarii
OJIHI€T 3 HANOUIBII PO3MOBCIOHKEHUX MPOTpaM Mo «3eleHoMy» OyaiBHUUTBY (Built
Green, LEED [13], Energy Star Multifamily New Construction [14], NGBS [15] 1

T.J.)
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1.6  Orusig HalinomyJIAPHIIIKMX Nporpam ceprudikanii Oyaisean B

CIIA

OCKUTBKM TEMOIO0 MaricTepchkoi aumcepTalii € AHaii3 eHepreTU4Hol
edextuBHOCTI KuTiaoBoi OymiBmi B CIIIA, sk dactuHa pPoOOTH TakoX OyIIo
PO3IIISTHYTO Ta IPOAHAJII30BaHO HAUTTOMYJISIPHIII IpOrpamMu 3 cepTudikaiii Oy 1iBelb
(3ragyBasiucsi B MOMEPEHIX MyHKTaX IUCEPTallli), OCKIJIBKH 1€ Ja€ 3MOTY Kpalle
3pO3YMITH TEPEIOBI IMAXOAW JO OyMIBHUIITBA Ta HANPSIMKA MOJIHMBOTO
3a011a[KEHHST EHEePT1i.

LEED (JIM]J1)

LEED — ne minmicHa cuctema, sika HE MPOCTO 30CEPEKYEThCS HA OJHOMY
eJeMeHTI Oy TiBI1, HAIPUKJIA Ha CHEPTeTHII, BOJI Y 3I0POB’1, @ pO3TIIA/IA€ 3aralibHy
KapTUHY 3 YpaxXyBaHHSM YCiX KPUTUYHHUX CJICMCHTIB, SIKI MPAIIOIOTh Pa3oM IS
cTBOpeHHs Haikpamioi Oynisii. Metoro LEED € cTBOopeHHs1 kpamux Oy/IiBenb, sKi
CIpSIMOBaHI Ha:

3MeHILIeHHsI BHECKY OY/I1BII1 10 T7100aIbHOT 3MIHU KJIIMaTy;

3MIIHCHHSI 1HIMBI Ty aJIbHOTO 370POB'S JIFOIUHU;

OX0poHY Ta BiTHOBJICHHSI BOAHUX PECYPCiB;

3axuCT 1 pO3MIUPEHHS O10PI3HOMAHITTS T4 EKOCHUCTEM;

CrpusaTa CTIMKIN 1 TUKJIIYHIA pereHepartii MaTepiaiis;

[TiBUILIEHHS SIKOCT1 )KUTTS TPOMAIN.

3 ycix kpenutiB LEED 35% kpeautis y LEED mnoB’si3aHi 31 3MiHOIO KJTiMaTy,
20% xpenuTiB O€3MOCEPEIHbO BIUIUBAIOTH HA 3[0pOB’S MoauHu, 15% kpeautiB
BITMBAIOTH Ha BOJAHI pecypcr, 10% KpeauTiB BIIIMBaOTH Ha GiopizHOMaHITTS, 10%
KPEINTIB CTOCYIOTHCS 3€JIEHOI EKOHOMIKH, 5% KpPEAWTIB BIUIMBAIOTH HA TPOMAJy Ta
5% KpenuTiB BIUIMBAIOTHh HA MPUPOIHI PECYPCH, YACTHHA 3 SIKUX 00O0B’SI3KOBI, ITPOTE
OUTBIIICTH OIMIIIOHAJIBHI, IO HAJIa€ JOCTaTHHOI THYYKOCTI B IM3aKHI.

[Iporpama BimoMa B ychoMy CBITI (€ cepTudikoBaHl OyIiBal i B YkpaiHi).

Axrtyanbna Bepcis nporpamu B CIIIA LEED v.4.0, mpore B cBiTi Bke gie LEED v.4.1,
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aka B CIIA Bxe Ha ¢inanpHild cranii po3pooku. LEED Mae pi3Hi HanpsaMku
ceptudikari taki sk BD+C Homes, Core and Shell i T.1..
[Ipoextu ceprudikopani 3a cucteMoro LEED oTpuMyroTh oAuH 3 HaCTYITHHX

piBHel ceprudikanii: Certified, Silver, Gold ado Platinum (puc. 1.7).

Platinum Gold Silver Certified

80+ points earned 60-79 points earned 50-59 points earned 40-49 points earned

Pucynok 1.7 — Bigznaku 11t pi3HMX piBHIB cepTudikanii nporpamu LEED

B mutani eneproedextuBHocti LEED B ninomy cnimpaerscst Ha ASHRAE 90.1
[16], 0 € mupoKo BU3HAHUM 0a30BUM HOPMATHBOM B CBITI.

Energy Star Multifamily New Construction (Enepmku Ctap Mynbrrdemini

Hroro Koncrpakmmn)

bynunku Ta xBaptupu, ceptudikoBani ENERGY STAR, npoekTyroThcs Ta
Ooynytotbes kpaite 3 HyJs. Etuketka ENERGY STAR (puc. 1.8) € cumBosiom 10BipH,
SIKOCTI Ta BiATIOBIIaJIbHOTO CTABJICHHS JI0 HABKOJIMITHLOTO CEPEIOBHUIIA, B SKOMY MU
BC1 ’KUBEeMO. JIOTOTHUII € MHUPOKO BIAOMHM C CBITI rapaHTOM €HEpProe(eKTHBHOCTI,

0c00JIMBO, I110/10 €IEKTPOIPUIIAIIB.

Pucynok 1.8 — Jlororunn ENERGY STAR™

Cama x mnporpama ceptudikalii € JOCUTh CHUJIBHO C(OKYCOBAaHOIO Ha
eHeproe(EeKTUBHOCTI Ta MPUPOAOKOPHUCTYBaHHI, Ta HE MA€ BUMOT I[0JI0 PO3MIIIICHHS
MPOEKTY, COLIAIBHOI B3a€EMO/IIi 1 T.J., @ TAKOK BUMOTH 111010 JIaHAIA( Ty MiHIMAJIbHI.

Takox, XapaKTepHOI OCOOIMBICTIO € Te, III0 BC1 BUMOTH B JaHii mporpami €

000B’A3KOBUMH J10 BUKOHAHHS, & OIIIIOHAIbHI BUMOTH BiJICYTHI.
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Icnye 3 nutsixu orpumaHHs cepTudikaii:

l. Prescriptive Path (Haka3oBuii muisix) — notpiOHO 3a0e3neuuTH 100 KOXKEH
OKpeMHUI eJIEMEHT JIu3aiiHy OyB xoda O HE Tipiie BiJi MiHIMAaJIbHUX BHMOT
3a3HAYEHUX B IPOrpami;

2. ERI Path (I1lnsx iHAEKCY €HEPTOCIIOKMBAHHS ) — MTUTOME CITOKMBAHHS CHEPTi
OyniBIIi Mae OyTH He OUTBITNM 3a ITUTOME CIIOKUBaHHS 0a30BOT0 JAM3aiiHYy, 110
SBJISIE COOOI0 €HEPreTUYHY MOJIEIbh MPOEKTy MoOyJ0BaHy 3a MiHIMaJIbHUMHU
BUMOTaMH 3a3HAYCHWMH B Iporpami. Haitgacrime MoemoeTbest B porpami
REM/Rate;

3. ASHRAE Path (Illnax AIIIPAE) — moTpiOHO MoOKa3aTy Mo JU3aifH Xo4ya O Ha
15% 61116 epexTuBHUM 32 6a30By OyiBit0 NoOynoBany 3riqzHo ASHRAE 90.1-
2016 (smo po3risimatu IpoekT B mtati Bammarron), Appendix G. Jlo3Bosse
BUKOPUCTOBYBATH OUIBIIICTh MPOrpaM i €HEProMOJICNIOBAaHHSA, a TaKOX
HajJa€ HAWOUIBIIOI THYYKOCTI [u3aiiHy B MOPIBHSAHHI 3 IHIIMMHU JBOMa
UIXaMHU.

NGBS — National Green Building Standard (HamionansHuii cTanaapt 3eJ1€HOT0
Oy/IIBHHUIITBA)

HamionaneHuii crangapt exonoriyHoro OymiBaunTBa (NGBS) — me enuna
CUCTEeMa pPEUTHHTY €KOJIOTIYHOro OyaiBHULTBA JIsi OyAMHKIB 1 KBapTHUD,
3aTBEP/PKCHa AMEPUKAHCHKAM HAI[IOHAIBHUM 1HCTUTYTOM cTaHmapTiB (ANSI) sk
aMepuKaHChbKU HarlioHanbHUI cTanaapT. NGBS Hanae OyniBenbHUKAM IU1aH, SKUM
CIiA CIIIyBaTd TPU TPOCKTYBaHHI Ta OYIIBHUIITBI HOBHX 1 BIJIPEMOHTOBAaHUX
OJIHOCIMENHUX OYJIMHKIB 1 0araTOKBapTUPHUX OYIMHKIB.

Mae sk KpenuTH OOOB’SI3KOBI J0 BHKOHAHHS (SKi, BTIM, HAW4YacTilIe BKe
BUMArarThCsA JIOKATbHUMHU KOAEKCAaMM), TaK 1 BEJIMKY KUIBKICTh OIMIIIOHAIBHUX
BHMOT, 110 PiAHUTH Horo 3 LEED.

[amoro cminmpHOO pucoro Mibk LEED ta NGBS € mmpoka HampaBieHICTh
ceptudikalli, Mo Tak caMO OXOIUIIE Maiike Bce, BiJ JaHAmAa(Ty Ta BUMOT 10

KOMAaH/IH TU3aHEPIB IPOEKTY 0 IHCTPYKIH JJI1 MaOyTHIX JKUTEIIB Oy aiBJIi.
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3 Energy Star nanuii HOpMaTHB PIAHUTH T€, 1110 B YACTHHI €HEProe(eKTUBHOCTI
BiH TaKOX MPOMOHYE JEKIJIbKA IUIAX1B IO BIMOBITHOCTI.

Built Green

Built Green — e nporpama ceprudikaiiii eKoJoTiuHUX OyJIUHKIB Acoriarrii
MaiictpiB OyaiBensHUKIB OKpyTiB Kinr 1 CHoxomimr (mrat Bammarron). Ha momaTox
10 ceptrudikarii 3eleHnX OyANHKIB, pEKOHCTPYKIIiH, kKBapThup 1 rpoman, Built Green
PO3MIIIYEMO UYJICHCHKY MEpPEeXy KOMIIaHIM 1 OKpeMux 0ci0, sIKl MpaIioTh y cdepi
€KOJIOTIYHOTO OyMiBHUIITBA. BOHM TakoX JOCHIKYIOTh Ta 1HPOPMYIOTH TIPO
nepeBaru eKOJOrYHO OPIEHTOBAHOTO OYIBHULITBA [l JIFOAMHU Ta HABKOJIUIIHBOTO
CepeIOBHIIIA.

OckuIbKH Mporpama TiCHO MOB’si3aHa 3 TaToM BamuHrToH, Ta mo cyTi, Jie
JIUIIE Ha i TepuTopii, OUTBIIICTD il BAMOT B TOMY YH 1HIIIOMY BHTJISI TIOCHJIAETHCS
Ha JIOKaJIbH1 HOpMAaTUBH, a00 BUMArae MOKpalleHHs HaJ HUMHU.

[Iponionye Tpu piBHs cepTudikamii (3-Star, 4-Star, 5-Star), KoxkeH 3 IKUX Mae
i cBOi OKpemi OOOB’S3KOBI BHMOTH, Ta Ma€ BIIMOBIIATH TaKUM BHUMOTaM 3
MONEPETHBOTO PIBHSA, @ TAKOXK MA€ JIOCATTH MIHIMAJIbHY KUIBKICTh BUOIPKOBHX OasliB
B KOKHIH CEKIIIi OKpeMO, a TaK0X MiHIMaJIbHY CyMy OaJiB.

Ha npukian, B 4-Star BUMaraeTncsi:

. Bci 000B’s13k0B1 BUMOTH 115 3-Star;

. Psig HOBUX 000B’SI3KOBHX BUMOT;

. Minimym 50 GaniB B KoXHI# cekuii Big 5,1 1o 5,5
. Miunimym 400 GaiB B CyMi.

B minoMmy, TakoX CHJIBHO OpIEHTOBaHa Ha €HEProeeKTUBHICTh Ta
PECYpPCOKOPUCTYBAHHS Iporpama.

Takox, BapTO 3a3HAUMTHU, IO BCl 3a3HayeH1 BUIille (Ta Oarato IHIIUX CUCTEM
cepTudikariii), He 3aKiHUYIOThCS Ha au3aitHi. CepTudikar BiAMOBIAHOCTI MOXE OyTH
OTPUMAHUM JIMIIE 3a YMOBH iHcHekuii OyAiBai mpodecioHaloM 3 BIANOBIAHOIO
KBaTi(hiKaIli€ro, a TAaKOXK, ACSKI IPOrPaMH BUMAraroTh i T 110 Oy TiBIIsI OY/1e TITUTUCS
iH(opMaIIi€ro Mpo eHEProCIOKUBAHHS 1 TTIC/Is OTpUMaHHs cepTrudikary (Big 0HOTO

710 I’ SITH POKIB).
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Sk 3a3Havasiocs padille, JAepkaBa CHpUSE OTPUMAHHIO MPOEKTIB PIZHUX
3eJIeHuX cepTudikaTi, NUIIXoM (1HAHCOBOI'O 3a0X0YEHHS, Ta/ab0 1HITUMU METOJaMU
(HampuKIaa, T03BOJIOM A00YAyBaTH OJIMH-IBA ITOBEPXHM HaJ MICHKHM JIIMiTOM, ab0

CIPOUICHOIO/TPUIIBUALICHOIO POLEAYPOI0 OTPUMAHHS JO3BOJIY Ha OyIIBHHUIITBO).
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2 APXITEKTYPHI PILIEHHA TA PO3PAXYHOK TEINVIOTEXHIYHUX
IHOKA3HUMKIB OBOJIOHKH BY IIBJII

Taxk sx nporpamuuii mpoaykt eQUEST BUKOpHCTOBYIOTH IMIIEPHYHY CHCTEMY

OJIMHHITH BC1 MOKa3HUKH MPEJICTABIICHO B BIJIMTOBITHUX OJIMHUIISX.

2.1 OropoKy04u KOHCTPYKUIil

3a MPOEKTOM OTOPOKYIOUM KOHCTPYKIIT MarOTh HACTYIHI KOHCTPYKTHBHI
pILIEHHS.

[TokpiBm OymiBiII TUIOCKMH BUKOHAHWU 13 JEPEB’SIHUX OAJOK MIXK SKUMH
IPOKJIAJEHO BATHHH i30msanikamil Matepian ¢ R-30 ft2F-h/BTU, map napoizossuii i
JOIATKOBUM KOHIYHUHM IIapOM 130JIA1i1 13 MIHOIJIACT SIKUA Mae MiHIMaJbHUN
nokasauka R-20 fi>*F-h/BTU, na pucynky 2.1 306pakeH0 KOHCTPYKIii MOKPiBIi AKi

BUKOPUCTOBYIOTHCA B HpOeKTi.

07 50 00 TPO ROOFING, FULLY ADHERED TIT T T T T T T T T T T T T 1] 075000 TPO MEMBRANE ROOFING; FULLY ADHERED

07 53 00 PROTECTION BOARD 07 53 00 PROTECTION BOARD

07 22 00 R-20 MIN RIGID INSULATION 07 22 00 RIGID INSULATION
07 25 00 VAPOR BARRIER 07 25 00 VAPOR BARRIER
06 10 00 PLYWOOD SHEATHING; PER STRUCTURAL 06 10 00 PLYWOOD SHEATHING; PER STRUCTURAL

06 17 00 JOISTS PER STRUCTURAL 06 17 00 JOISTS PER STRUCTURAL

07 21 00 R-30 BATT INSULATION 07 21 00 R-30 BATT INSULATION

RESILIENT SOUND ISOLATION CLIPS RESILIENT SOUND ISOLATION CLIPS

0921 16 5/8" TYPE X GYPSUM WALLBOARD 092116 5/8" TYPE X GYPSUM WALLBOARD
0921 16 5/8" TYPE X GYPSUM WALLBOARD 092116 5/8" TYPE X GYPSUM WALLBOARD

IMARK FIRE RESISTANCE/ 1HOUR(S) MARK FIRE RESISTANCE/ 1HOUR(S)

R01 TYP ROOF ASSEMBLY SOURCE: R02 L5 ROOF DECK SOURCE:
STC RATING/SOURCE: STC RATING/SOURCE:

Pucynok 2.1 — KoHCTpyKITist TOKpiBITi

JIJIs  po3paxyHKy TEIUIOTEXHIYHMX TIOKa3HUKIB Jaxy CII0YaTKy MOTPiOHO
po3paxyBaTH CEpEeAHIO TEPEeBEJCHY IMOKa3HUK R I KOHIYHOrO miapy i30J1sirii
niHoriact. B momarky A no enepretuuHomy HopmatuBy 2018 SEC mpencrasieno
TaOuIll pUCYHOK 2.2 sKi BKa3yrOTh edektuBHI U-hakTopu aIs 13051111 KOHIYHOI
MOKPiBJIl, HAaXWJIEHI BiJ MaKCHMaJIbHOTO R-3HAYeHHS HA BEPIIMHI CXWIY JI0
MiHIMaJIbHOTO R-3HAYEHHS y HWKHINA TOUIll CXWITY. Pk TaOnuIlh MpeaCcTaBIsSIOTh
HOMIHaJbHE 3HaueHHs R 13omamii 3a MiHIMaabHUX YMOB, a CTOBIIII TaOHIN

MPEACTABISAIOTh HOMIHAJIbHE 3HAa4YeHHS R i30msrmii 3a mMakcuMmalbHEX ymoB. Ha
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pucyHkax 2.3 ta 2.4 npeAcTaBieHO po3paxyHOK 3araabHoro R Ta U 1715 K0>KHOT 30HH

TTOKPIBIII.

TABLE A102.2.6(1)
ASSEMBLY U-FACTORS FOR ROOFS WITH TAPERED INSULATION ENTIRELY ABOVE DECK
SINGLE SLOPE RECTANGULAR TO ONE-SIDE! e
(UNINTERRUPTED BY FRAMING)

Rated R-Value of Insulation at Maximum Condition (Rmax')

5 10 15 20 25 30 35 40 45 50 55 60

- 1] 0562 | 0306 | 0213 | 0.168 | 0.140 | 0.121 | 0.107 | 0.097 | 0.088 | 0.081 | 0.075 | 0.070 | 0.066
§ 5 - 0.173 | 0.125 | 0.101 | 0.086 | 0.076 | 0.068 | 0.062 | 0.057 | 0.053 | 0.049 | 0.046 | 0.044
s [ - - 0.093 | 0.076 | 0.066 | 0.058 | 0.053 | 0.048 | 0.045 | 0.042 | 0.039 | 0.037 | 0.035
e [5] - B B 0.063 | 0.055 | 0.049 | 0.045 | 0.041 | 0.038 | 0.036 | 0.034 | 0.032 | 0.030
E [ - B . B 0.048 | 0.043 | 0.039 | 0.036 | 0.034 | 0.032 | 0.030 | 0.028 | 0.027
§_A 5| - - 0.039 | 0035 | 0033 | 0031 | 0029 | 0027 | 0.026 | 0.025
e

§ E EIR - - 0.032 | 0.030 | 0.028 | 0.026 | 0.025 | 0.024 | 0.023
z E: 0.028 | 0.026 | 0.025 | 0.023 | 0.022 | 0.021
5 [% - 0.025 | 0.023 | 0.022 | 0.021 | 0.020
2 [s s . s B - 0.022 | 0.021 | 0.020 | 0.019
s = - - - - - - 0.020 | 0.019 | 0.018
§ E8 \ . \ i B B - - - - 0,018 | 0.017
2 [el— 1 - - | - = . . = . . = 0.016

TABLE A102.2.6(2)
ASSEMBLY U-FACTORS FOR ROOFS WITH TAPERED INSULATION ENTIRELY ABOVE DECK
SLOPED TRIANGLE (ROOF WITH CENTER DRAIN)((e#w#)) abeahil
(UNINTERRUPTED BY FRAMING)
Rated R-Value of Insulation at Maximum Condition (Rmax?)
5 10 15 20 25 30 35 40 45 50 55 60

- 1| 0562 | 0242 | 0.146 | 0.106 | 0.083 | 0.068 | 0.058 | 0.051 | 0.045 | 0.040 | 0.036 | 0.033 | 0.031
g 5 . 0.173 | 0.112 | 0.084 | 0.068 | 0.057 | 0.049 | 0.044 | 0.039 | 0.035 | 0.032 | 0.030 | 0.028
N - 0.093 | 0.071 | 0.059 | 0.050 | 0.044 | 0.039 | 0.035 | 0.032 | 0.029 | 0.027 | 0.025
e [s[ - - - 0.063 | 0.053 | 0.045 | 0.040 | 0.035 | 0.032 | 0.029 | 0.027 | 0.025 | 0.023
g 20| = . 0.048 | 0.042 | 0037 | 0.033 | 0.03q | 0.027 | 0.025 | 0.024 | 0.022
N - - 0.039 | 0.032 | 0.031 | 0.028 | 0.026 | 0.024 [ 0.022 | 0.021
,_—g° E x| - - - 0.032 | 0.029 | 0.027 | 0.025 | 0.023 | 0.021 [ 0.020
AN - - - - 0.028 | 0.026 | 0.024 | 0.022 | 0.021 | 0.019
5 | - - - - - 0.025 | 0.023 | 0.021 | 0.020 | 0.019
3 [ - - - - - - 0.022 | 0.020 | 0.019 | 0.018
N E D I - - - - - - - 0020 | 0.0I% | 0.017
N ER - - B - - - - - 0.018 | 0.017
¢ [ B 0016

Pucynok 2.2 — Edextusni U 11 1307151111 MOXHUIJIOT TOKPIBIIl 3T1THO A0JATKY

A 2018 SEC

PucyHok 2.3 — 30HU 17151 po3paxyHKy 130JI11ii KOHIYHOT MOKPIBIIi
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| Zone 17 |!
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Length | Min. Slope R-value L . hmax= Rmax= Type of Deck U-value, R, cavity R-cavity +
Zone of slope | per1' L*slope perlin hmin, in Rmin hmin+(L*slope) | (R per 1in)*hmax | Slope | A102.2.6(1/2/3) | insulation R-deck U-value, | A, sq.ft
11 7.00 0.25 1.75 5 4 20 6 30 2 0.037 30 57 0.018 47
2 7.00 0.25 1.75 5 4 20 6 30 2 0.037 30 57 0.018 48
3 7.58 0.25 1.90 5 4 20 6 30 2 0.037 30 57 0.018 100
4 13.42 0.25 3.35 5 4 20 7 35 2 0.033 30 60 0.017 162
5 10.75 0.25 2.69 5 4 20 7 35 2 0.033 30 60 0.017 162
6 18.50 0.25 4.63 5 4 20 9 45 2 0.027 30 67 0.015 187
7 17.42 0.25 4.35 5 4 20 8 40 2 0.03 30 63 0.016 158
8 10.00 0.25 2.50 5 4 20 7 35 2 0.033 30 60 0.017 158
9 10.08 0.25 2.52 5 4 20 7 35 2 0.033 30 60 0.017 129
10 11.75 0.25 2.94 5 4 20 7 35 2 0.033 30 60 0.017 124
11 6.83 0.25 1.71 5 4 20 6 30 2 0.037 30 57 0.018 58
12 6.33 0.25 1.58 5 4 20 6 30 2 0.037 30 57 0.018 54
13 6.75 0.25 1.69 5 4 20 6 30 2 0.037 30 57 0.018 49
14 7.17 0.25 1.79 5 4 20 6 30 2 0.037 30 57 0.018 70
15 7.92 0.25 1.98 5 4 20 6 30 2 0.037 30 57 0.018 192
16 19.50 0.25 4.88 5 4 20 9 45 2 0.027 30 67 0.015 171
17 10.67 0.25 2.67 5 4 20 7 35 2 0.033 30 60 0.017 221
18 17.67 0.25 4.42 5 4 20 8 40 2 0.03 30 63 0.016 156
19 0.00 0.25 0.00 5 4 20 4 20 1 0.048 30 51 0.02 238

Pucynok 2.4 — Po3paxyHok 3araibHOro R Ta U 11 KOXKHOT 30HH TTOKPiBIIi.

B nanomy mpoekTi CTiHM BUKOPHUCTOBYIOTBCS JIBOX THIIIB OCTOHII Ta KapKacHi

13 IepeB’ IHUX OAJOK.

beToHi CTiHKM 9aCTKOBO BUKOPHUCTOBYIOTH JIMIIE HA TIEPIIMX JBOX IMOBEpXax, i

nepecTaBiieH1 IBoMa criocodamu 130J1s11i. B mepiiomy BapiaHTi peanizoBaHa 130111

3aBJISIKM BUKOPUCTAHHS 3 30BHI JKOPCTKOI (MIHOMOJICTUPOI) 13011 3 3arajibHOI0

teroBoi  epekruBHocTi R-10 fi>*F'h/BTU (puc. 2.5), B iHmomy BapiaHTi

BUKOPUCTOBYIOTH 06H_II/IBKy 3 30BHI SIKa 3p06J1eHa 13 Z[epeB’}IHOFO KapKacy B IKOMY

MOPOKHUHU  3aIlI0JIOHEHO MIHEPAJIBHOI0 BAaTOI 3 TEIUIOBO1

ft>F-h/BTU (puc 2.5 Ta 2.6).

edexTuBHICTIO R-21

EXTERIOR

FREE-DRAINING GRAVEL
07 10 00 DRAINAGE MAT W/ FILTER FABRIC
07 22 00 RIGID INSULATION

13X01 &%t

o
S 07 19 00 WATERPROOFING
2 ) s 03 30 00 REINFORCED CONCRETE PER STRUCTURAL
§ .
= . .
w a
o Gl
& . . FIRE RATED ASSEMBLY PER SBC 721.1(2)
UNCONDITIONED INTERIOR + 1-HR: 35" MIN EQUIVALENT THICKNESS
+ 2-HR: 5.0" MIN EQUIVALENT THICKNESS
+ 3-HR: 6.2 MIN EQUIVALENT THICKNESS
MARK FIRE RESISTANCE/ 2 HOUR(S)
SOURCE: SBC 721.1(2) 4-1.1

STC RATING/SOURCE:

Pucynok 2.5 — beToHHa cTiHKA 3 30BHINIHIN 130151111
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EXTERIOR

07 25 00 WEATHER RESISTIVE BARRIER

09 21 16 5/8" TYPE X GYPSUM SHEATHING BOARD
06 10 00 2x6 INTERMEDIATE WOOD STUD FRAMING
07 21 00 R-21 BATT INSULATION

09 21 16 5/8" TYPE X GYPSUM WALLBOARD

PVA PRIMER

512"

INTERIOR
MARK FIRE RESISTANCE/ 1 HOUR(S)
B6X01 occrorzewaL | SOURCE: U309
STC RATING/SOURCE:

Pucynok 2.6 — beroHHa cTiHKa 3 BHYTPIIIHI 130JIsL11

U-dakTopu i TakuX KOHCTPYKIIi 3HAXOTUTHCS 3a JOMOMOTY JojaTka A
tabmuii A103.3.7.1 (2) nmo eneprermunomy HopMmatuBy 2018 SEC (puc. 2.7),

BiINOBiHO 10 HUX nepiuuii Tun 6eToHHOI ctenn MmatuMe U-0.088 BTU/ft? F-h, s

irmoi U-0.057 BTU/ft>F-h.

TABLE A103.3.7.1(2)—continued
DEFAULT U-FACTORS FOR CONCRETE AND MASONRY WALLS™ 4

Assembly U-Faclors for
Framing Type Rated R-Value of Assembly U Factors for Sl c";::ﬁ:;'(‘;f:u";ﬂ'“
and Depth Insulation Alone Solid Concrete Walls Solid Grouted (cores uninsulated

except where specified)
Mo Framing R-6.0 LU-0.136 L-0,129 U-0.124
R-T.0 U-0.120 U115 Lr-0.1 10
ﬂepl.uuﬁ THR R-8.0 L-0.107 L0 103 LI-0.099
B U-0.067 U-0,093 U-0.000
R-10.0 U-0.088 U085 L0003

TABLE A103.3.7.1(2)

DEFAULT U-FACTORS FOR CONCRETE AND MASONRY WALLS™.=H

Assembly U-Factors for
Framing Type Rated R-Value of Assembly U Factors for Ag:::::l: g;:::‘::;lf::' cuﬁmlggﬁuﬁ:&:
and Depth Insulation Alone Solid Concrete Walls Solid Grouted {cores uninsulated
axcept where specified)
Base Wall only
Mo Framing R-{1 U0, 740 LJ-0.580 LI, 480
In4F «d ¢ arez Fille
Ll'lTL’l]|11L]]_-(ill(]r:n;|f [E—] ;:ri:stt!:;:ti N.A. N.A. U-0.350
Continuous Wood Framing
075 m. R=3.0 U-i1.247 U=0.226 =00, 2110
1.5 in. R-6.0 -0 160 U-0.151 U-0.143
20in. R-10.00 U-0116 U-0u1Ll U-0.107
350, R-11.0 U-{k094 U-0o91 L0008 8
3.5 i0n. ﬂpyruﬁ TWN ﬂ:ﬁl\ L-{LOBS L-0.083 L-0.080
350n. R-157 L-00.079 U-0.077 L0075
3510 R-149.0 \A LIEIRT 1] U-0.059 L-00058
55in. R-21.0 U-0.057 U-0.055 U-0.054

Pucynok 2.7 — Tabnuui A103.3.7.1 3 nonatka A 2018 SEC
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CriHM 13 JAepeB’THOTO KapKacy € OCHOBHUM KOHCTPYKTUBHHUM PIIICHHSM JIJIS
Outpmocti OyxiBens B mrTari Bammarron. s nepeB'sHUX KapKacHHX CTiH
posrisnaroTeess Tpu TUOM KapkaciB: CranpaptHuil  (Standard) ITpomikuuit
(Intermediate) Ta Bnockonanenuii (Advanced). 3a mpoeKkTHOT JOKyMeHTaIlii TPOeKTi
BUKOpUCTOBYIOThCA [Ipomixkuuii (Intermediate) Tun kapkacis (puc. 2.8), mo sBise
coOoro: HInunbku Ha 16-110MMOBUX LEHTPAX 3 MOJBIHHOIO BEPXHBOIO INIACTUHOIO T
OJIMHAPHOI0 HIDKHBOIO TUTACTUHOIO. Y KyTax BUKOPHCTOBYIOTHCS JBI1 IIMUIBKHA 200
1HIIT1 3ac00M TTOBHOT 130J1A11i1 KyTiB, 1 KOYKEH OTBip OOpamMJICHHI JBOMA IIMTHAJILKAMH.
OrosioBKM CKJIQIalOThCSA 3 TOJABIMHOTO MaT-puiia 2x23 i3omsmiero R-10. Micis
NEepPEeTUHY BHYTPIIIHIX MEPETOPOIOK 13 30BHINIHIMU CTIHAMH MOBHICTIO 130JIbOBaHI B
30BHIIMHIA cTiHl. J[1a po3paxyHKy TerioBi(pi3WYHUX BIACTUBOCTEH JTAaHOI
KOHCTPYKIIIi BUKOPUCTOBYIOTh NMPOMIXKHI BaroBi KoegilieHTH kapkacy: CTiliku Ta

utu 0,18%; [30mpoBana nmoposxkauHa 0,78%; Orosnosku 0,04%.

09 21 16 5/8" TYPE X GYPSUM SHEATING BOARD x2, W/
PVA PRIMER

06 10 00 2x6 INTERMEDIATE WOOD STUD FRAMING

07 21 00 BATT INSULATION

N = 09 21 16 5/8" TYPE X GYPSUM SHEATING BOARD x2,

512"

JOINTS STAGGERED
1/2" SHEATING PER STRUCTURAL, WHERE OCCURS

MARK FIRE RESISTANCE/ N/A HOUR(S)

6N07 SOURCE: 2

STC RATING/SOURCE:

Pucynoxk 2.8 — KoHCTpyKIIisl A€peB’SHOTO KapKacy

3rigao gomatka A tabmuii A103.3.1 (5) mns nanoi koHcTpykmii U-0.054
BTU/ft*Fh, pucynok 2.9.
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TABLE A103.3.1(5)
2 x 6 Single Wood Stud: R-21 Batt

mnmim Type
Rrakia of Lapped Wood T1-11
NOTE: Foam Board STD INT ADV STD INT ADV
Nominal Batt R-value: 0 0.057 0.054 0.051 0.060 0.056 0.053
R-21 at 5.5 inch thickness 1 0.054 0.051 0.048 0.056 0.053 0.050
2 0.050 0.048 0.045 0.052 0.050 0.047
Installed Batt R-value: 3 0.048 0.045 0.043 0.049 0.047 0.045
R-21in 5.5 inch cavity 4 0.045 0.043 0.041 0.047 0.045 0.043
5 0.043 0.041 0.040 0.044 0.042 0.041
6 0.041 0.039 0.03% 0.042 0.041 0.039
7 0.039 0.038 0.036 0.040 0.039 0.037
8 0.038 0.036 0.035 0.039 0.037 0.036
9 0.036 0.035 0.034 0.037 0.036 0.035
10 0.035 0.034 0.033 0.036 0.035 0.033
11 0.033 0.033 0.032 0.034 0.033 0.032
12 0.032 0.031 0.031 0.033 0.032 0.031

Pucynok 2.9 — Tabmumi A103.3.1 (5) 3 nogarka A 2018 SEC

Tako 10 CTIH BIATOBIAHO IO HOPMATHUBIB BITHOCATHCS TaKi KOHCTPYKIIII SIK
Kpail 6eToHHOTrO nojia ta MacooOMiny rmrta (Mass Transfer Deck Slab) — beronna
IJIMTa, TPU3HAYCHA YIS Tepefadi CTPYKTYPHOTO HaBaHTaKCHHS BiJ CTiHH abo
KOJIOHH TI0 TIEpUMETPy OY/IiBJIi, pO3TAIIOBAHOI BUIIE, HA OOKOBY CTiHY a00 KOJIOHY,
pO3TalIOBaHy HWXKYE, 1 fKa Ma€ OMaaioBaHUM ab0 HaMiBOMAIIOBAIBHUN IMPOCTIp
BCEpEIMHI BEPXHBOI CTIHM. JIHIT HWKYEe, 1 SKa Mae oOIaloBaHuM abo
HaI1BONAIIOBAIBHUMA MPOCTIP HA BHYTPILIHINA CTOPOHI BEPXHBOI CTIHM 1 30BHIIIHIM

a00 HEOoNMaOBAaHUM IPOCTIP Ha 30BHIIIHIA CTOPOHI BEpXHBOi cTiHU (puc. 2.10).

Mass Transfer
slab idge
Condhioned _~Mass Transfer Deck Slab
LpoTE H._,-"
e
»
i Exterior or
i Unionditioned

Pucynok 2.10 — IIpuknag MacooOMiHOM TUTHTH
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3a MpoeKTOM Kpait 0eTOHHOT IUTUTH 130 Ib0BAHUI YKOPCTKOIO (TITHOMOIICTHPO)
i305141i€10 3 3araabHOI0 TEmIoBol edextuBHOCTIO R-5 fi*F'h/BTU, Macoobminy
mwmrta(Mass Transfer Deck Slab) KoHCTpyKIIHHO BaXKO 130J110BaTH, a/1K€ MOTPIOHO
poOHUTH TEIUIOBUH PO3PHB B MOHOJITHOI OeroHHOI tumth. s Haxomkenmid U-
(dakropu BukopuctoBytoThcs Tabams A103.3.7.2 3 nonatka A pucynok 2.11. 3rigHo
3 Tabnuui kpail Geromnoi mumtH matmme U-0.157 BTU/ft>F-h, a macooGmina

mmra(Mass Transfer Deck Slab) mae U-0.741 BTU/ft*>*Fh.

TABLE A103.3.7.2
DEFAULT U-FACTORS FOR PERIPHERAL EDGES OF INTERMEDIATE CONCRETE FLOORS

Slab Edge Tr .Aveugo Thlf:knon of Wll! Above and Bflow
6 inches 8 inches 10 inches 12 inches

Exposed Concrete 0.816 0.741 0.678 0.625
R-5 Exterior Insulation 0.161 0.157 0.154 0.152
R-6 Exterior Insulation 0.138 0.136 0.134 0.132
R-7 Exterior Insulation 0.122 0.120 0.118 0.116
R-8 Exterior Insulation 0.108 0.107 0.106 0.104
R-9 Exterior Insulation 0.098 0.097 0.095 0.094
R-10 Exterior Insulation 0.089 0.088 0.087 0.086
R-11 Exterior Insulation 0.082 0.081 0.080 0.079
R-12 Exterior Insulation 0.076 0.075 0.074 0.074
R-13 Exterior Insulation 0.070 0.070 0.069 0.068
R-14 Exterior Insulation 0.066 0.065 0.065 0.064
R-15 Exterior Insulation 0.062 0.061 0.061 0.060

Pucynoxk 2.11 — Ta6mumi A103.3.1 (5) 3 nogatka A 2018 SEC

[Tingora, B sKiii € TETUIOB1 BTPATH MOIISETECS HA ABA THIIH:

1. Iligmora mo rpyHtTi. [lng po3paxyHKy MiIJIOTH 1O IPYHTI
BUKOPHUCTOBYIOTbCS TOKa3HUK F-(akTop sSKuil BUKIIMKaHA OJWHUYHOIO PI3HUIICIO
TEeMITepaTyp 30BHIITHLOTO 1 BHYTPIITHBOTO MOBITPs, HA OAUMHUITIO JIIHIHHOT IOBKUHU
BIJKPUTOrO TNEpUMETpa MiJJIOTH. 3a EHEpreTMYHOMY HOPMAaTUBOM MOTPIOHO
paxyBaTd TUIBKM HIUIOTY IO IPYHTI SIKa 3HAXOAUThCcs BHILE HiK 60,96 cm (24
JIoiiMa) piBHS 3€MITi, a BCE 110 HUXKYE BBAXKAIOTHCS IO BTPATH TEIJIOTH HE3HAUHI 1
yTeIrieHe He o000B’s3KoBe. B maHOMy BUMNAAKy MiAJIOTy 1O TPYHTI MOTPiOHO
YTEIUIIOBaTH. 3a MPOEKTOM YTEIUIEHHS 3pO0JI€HO 3 KOPCTKOi 130JALii, sKa Mae
sarajdbHUi ropusoHTanbHo R-10 ft?F-h/BTU yknageno B rinbuny Ha 60,96 cm (24
J0iiMa) 1o TEPUMETPY M Ma€ TEIUIOBHM po3puB He MeHIIe R-5 mo kpawo miuTu.

3rigno 3 Tabnuii A1036.1 3 nonatka A pucynok 2.12 F-0.54 BTU/ft'F-h.
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TABLE A106.1
DEFAULT F-FACTORS FOR ON GRADE SLABS
Insulation type | R0 | R5 | R-10 | R15
Unheated Slab

Uninsulated slab 073 | — e —
2 ft Honzontal (No thermal break) — 1 0.70 | 0.70 | 0.69
4 ft Honzontal (No thermal break) 0.67 ] 0.64 ] 063
2 ft Vertical — | 0.58 | 0.54 | 0.52
4 ft Vertical — 1054|048 ] 0.45

Fully insulated slab 0.36

Heated Slab
Uninsulated slab 084 | — e —
Fully insulated slab 0.74 | 055|044
R-5 Center (With perimeter insulation) —_ — 1 0.66 | 0.62
R-10 Center (With perimeter insulation) — — — | 0.51

3 ft Vertical 0.78

Pucynok 2.12 — Tabmumi A103.3.1 (5) 3 nogatka A 2018 SEC

2. beToHHI TIEpEeKPUTTS K HEOTATIOBAHUM ITPOCTOPY. 3a MPOCKTOM Ma€
3araiabHy nokasHuk isossuii R-30 ftF-h/BTU puc 2.11 i mae mokasauk U-0.031

BTU/ft*Fh srigno nomarka A tabauni A105.1(3) (puc. 2.13 Ta 2.14).

06 54 13 GYPSUM CONCRETE FLOOR UNDERLAYMENT
" | 098000 ACOUSTICAL CONTROL MAT
. 033800 12" POST-TENSIONED CONCRETE
“.1 072100 R-30ci RIGID INSULATION

Imark FIRE RESISTANCE/ | 2 HOUR(S)
Fo 3 L1 FLOOR ASSEMBLY SOURCE:
STC RATING/SOURCE: | 60

Pucynok 2.13 — beToHHI IEpEKPUTTS K HEOMTATIOBAaHUM IIPOCTOPY

TABLE A105.1(3
DEFAULT U-FACTORS FOR EXPOSED FLOORS
U-Factor
Nominal R-Value Concrete Wood Joist Metal Joist
R-11 0.077 0.088 0.14
R-15 0.059 0.076 0.12
R-19 0.048 0.062 0.11
R-21 0.043 0.057 0.11
R-25 0.037 0.051 0.10
R-30 0.031 0.040 0.09
R-38 0.025 0.034 0.08

Pucynoxk 2.14 — Ta6muui A105.1(3) 3 nonatka A 2018 SEC
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BikHa mominsAOTHCS HA JBa THIH, MEpIIUi BikHA Kiacy "AW" Ta Bce iHI,
a/pDKe BOHM 3a HOPMAaTHBOM MalOT PO3HOE TEIuIoBOM TpeboBanme. Kmac AW - 1ie
no3HaueHHS AAMA il BIKOH, SKi 3a3BHYail BHUKOPHUCTOBYIOTHCS B CEPEIHBO
MOBEPXOBHUX 1 BUCOTHUX OYMIBIISIX JJISI POTUCTOSIHHS BUCOKHUM BITPOBUM 1 BOJHUM
HaBaHTAXKEHHSM, paMa BHUTOTOBIATHCS BHUKIIOYHO i3 METaligHOrO Kapkacy. o
IHIIOTO TUIY BIIHOCSATHCS BIKHA 3p00JIEHI 13 MeTajoIIacTHKa abo 1epeB’THUX paMm.

KosxHe BIKHO sike BCTaHOBIIOIOTHCS Mae OyTu ceptudikoBane NFRC 1 matn
BinmoBimHYy etukeTky  (puc. 2.15) NFRC € He3anekHOH HEKOMEPIIHHOIO

Oprasi3ami€ro, sika BCTAHOBIIIOE 00’ €KTHUBHI PEHTUHIU €HEProeeKTUBHOCTI BIKOH,

z[Bepeﬁ 1 MaHCapJIHUX BiKOH, IJ_[O6 JOIIOMOI'TH BaM HOpiBHIOBaTI/I MPOAYKTHU Ta

npuitMaTH OOTPYHTOBAHI PINICHHS MO0 KYTiBJIi TAKHMH CTIOCOOaMHU:

U-KoedluieHT aumi : . World'’s Best
u BUMIPIOE, HACKiNbKM Ao6pe Window Co.
NPOAYKT MOXE YTPUMYBaTU TENNO BiA BUXOAY S‘Eggé,ggg?
Tenna 3cepeamnHm KiMHaTU. YuM MEHLLE YCNO, TUM g A

Kpalue NpoaykT yTpuMye Tenno. [lianas3ox: 0,20-

1,20 LLlykaTh: HU3bKi YuCna

ENERGY PERFORMANCE RATINGS
U-Factor (USA-P) Solar Heat Gain Coefficient

0.27 | 0.25

ADDITIONAL PERFORMANCE RATINGS

KoediuieHT BUAMMOro nponyckaHHs
BUMIPIOE, HAaCKiNbKN AO6PE PO3POGAEHNIA NPOAYKT
ansa eCPeKTMBHOI’O OCBIT/IEHHS BaLIOro AoOMYy
[IeHHUM CBITNIOM, NOTEHUINHO 3aouwanxyrouu sawi
rPOLWI Ha WTYYHOMY OCBIT/IEHHI. Y1M BuLLe Yncno,
TUM 6inblue NPUPOAHOrO CBITNa NoTpanase

NianasoHx: 0-1 LykaiTe: Bucoki uMcna

Visible Transmittance Air Leakage (USA-P)

0.51 | <0.3

NFRC TakoX Ma€ pedTUHI KOHAEeHcaUii, KU
BUPOGHUKN HE 060B'A3KOBO BKa3yBaTu, TOMY B1
MOXeTe abo He MOXeTe No6aynTh Moro Ha
eTUKeTUi. Y4M BULLE YUCNO, TUM Kpalle BUPI6
NPOTUCTOITb KOHAEHCATY. 3aBaHTaxTe

HeOo60B'A3KOBY MITKY.

KoediuieHT coHsiUHOro Tenna eumipioe,
HacKinbKn JO6pe NPOAYKT MOXE NPOTUCTOATU
He6axaHoMy Tenny, Wo 0CO6/IMBO BAXNBO NiA
Yac NiTHbOrO CE30HY OXONOMKEHHS. YUM MeHLWe
YUCNO, TUM MEHLLE BU BUTPATUTE HA
0oX0NoMXeHHs. [lianazoH: 0-1 LLykaTh: HU3bKI

yucna

BuTiK NOBITPSA sn3Hayae, ckinbku nosiTps
noTpan/ige B KiMHaTy Yepes NPoayKT. Yum MeHlwe
YMCNO, TUM MeHLLE NPoTArisB y Bac 6yae. [liana3oH:

<0.3 LWykatu: HU3bKi Ynucna

Pucynok 2.15 — Etuketka ceptudikara NFRC

3a npoekToM BikHa MaTUMYTh HacTynHi Homepa NFRC Ta temnosi

BJIACTHUBOCTI:

. Hewmeranesuii, Hepyxomuii: U-0.21 SHGC 0.38 VPI-A-18-01970-00001;
. Hewmeranesi, mo Bigkpubarothes: U-0.21 SHGC 0.36 VPI-A-20-02174-

00001;

. JIBepi nemeranesi, po3cysHi: U-0.21 SHGC 0.27 VPI-A-57-00869-00001;
. JBepi Hemeraneni Ha netisix: U-0.21 SHGC 0.31 VPI-A-49-01153-00001.
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2.2 BianosigHicTh 000/10HKH OyaiBJIi 32 HopmMaTuBom 2018 SEC

Sx 3a3Haganocs paxime, OymiBias moOyaoBaHA B BIATMOBIIHOCTI 10 POy
HopmatuBiB Micta Cietd, a came: 2018 SEC, 2018 SMC, 2018 SPSC, 2018 SBC, 2018
SRC 1 T.1., a OTXKe apXiTeKTypH1 pIlIEHHS B IEBHIM Mipl MPOJUKTOBAHI IUMU
HOpMaTUBaMu. BiAmoBimHO 70 eHepreTMuyHoro HopmaTuBy posainy 4 2018 SEC
OTOPOJKYBaIbHI KOHCTPYKIli MOBIHM BIATOBIAATH JJII KOXHOI TPYNH 3aHSATOCTI
BIIMOBIIHUMHU TEIJIO(PI3UUHUMH TIOKa3HUKaMu. JJis JAeMOHCTpallisi BiJIOBIIHOCTI
KO>KHOT'O KOMIIOHEHTa 00010HKM OyAiBii B “JlenapraMeHT Oy 1iBHUIITBA Ta 1HCITCKITI I
Cierna” (SDCI) [17], BignoBiaHy ¢opMy BianoBigHOCTI EHepreTHuHOMY KOAEKCY
Cietnma 2018 mus komepiiiinux OyxaiBens, [17]. € nBa nuisixu BiJMIOBITHOCTI
000JI0HKHW Oy TiBIII TIEpIINiA — TOTPiOHO 100 BC1 3HAYCHHSI TUTOMOTO OIIOPY 130JISIIiT
BIJIMOBIJHUX KOHCTPYKTI BIANOBIAAJM HOPMAaTHBY, IO CBOK YEpry sl TaKuX
KOHCTPYKIIH sk MacooOminy rumrta (Mass Transfer Deck Slab) Ta kpait 6eToHHOT
TJTUTH KOHCTPYKIIIMHO BAXKKO 130JIFOBATH 32 HOPMATHBOM, TOMY MaiKe BCi MMPOCKTH
pOOIATH Apyruil BapiaHT AKUi Mae Ha3By “IIpoayKTUBHICTH KOMIIOHEHTIB .

B “IIpoayKTHBHICT, KOMITOHEHTIB” TOTPIOHO TOKa3aTH IO Cyma IUIONI
KOMITOHEHTIB OY[iBIIi TMOMHOXeHa Ha KoedimieHT Tteruronepenaun (U-dakTop)
BI/IMOB1THO 3a MTPOEKTOM OyJie MeHIe a0 piBHO CyMi THX CaMHX ILIOINI TTOMHOYKEHA
Ha koedimieHT Teruonepenaun (U-dakTop) BiJIMOBIIHO HOPMATUBHUX 3HAYEHB
tabaui 2.1 , hopmyra i MOpiBHSAHA 3 HOPMAaTHBOM HaBEJICHO HA PUCYHKY 2.16.

Takuii miaxig 403BOJIsIE pOOOTH OKpEMi KOMIIOHEHTH 00O0JIOHKH OY1BI1 TipIie
HDK I[bOTO MOTpeOye HOPMATUB, aje B BOJHOYAC MOTPIOHO KOMIIEHCYBATH IO
PI3HUITIO B IHIIMX KOMITOHEHTaX 000JOHKH, B O1IBIIIOCTI BUITAJIKIB I1€ KOMIICHCY€ETECS
3a IOTIOMOTY BCTaHOBJICHHS OLTBII MPOYKTUBHUX BIKOH, /)K€ BOHU HE TOTPEOYIOTh

3MiH B KOHCTPYKIIisl OyIiBIIi.
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Proposed Total UA < Allowable Total UA (Equation 4-2)
Where:

Proposed Total UA = UA-glaz-prop + UA sky-prop + UA-opaque-prop + FL-slab-prop

Allowable Total UA = UA-glaz-allow + UA-glaz-excess + UA sky-allow + UA-sky-excess + UA-opaque-allow +

FL-slab-allow
UA-glaz-prop = Sum of (proposed U-value x proposed area) for each distinct vertical fenestration type,
up to code maximum area
UA-sky-prop = Sum of (proposed U-value x proposed area) for each distinct skylight type, up to the code
maximum area
UA-opaque-prop = Sum of (proposed U-value x proposed area) for each distinct opaque thermal envelope type
FL-slab-prop = Sum of (proposed F-value x proposed length) for each distinct slab on grade perimeter assembly
UA-glaz-allow = Sum of (code maximum vertical fenestration U-value from Table C402.4, or Section

(402.4.1.1.2 if applicable, x proposed area) for each distinct vertical fenestration type, not
to exceed the code maximum area'

UA-glaz-excess = U-value for the proposed wall type from Table ((€4624%)) C402.1.4* x vertical fenestration area
in excess of the code maximum area

UA-sky-allow = Sum of (code maximum skylight U-value from Table C402.4 x proposed area) for each
distinct skylight type proposed, not to exceed the code maximum area

UA-sky-excess = U-value for the proposed roof type from Table C402.4° x skylight area in excess of the code
maximum area

UA-opaque-allow = Code maximum opaque envelope U-value from Table C402.1.4 for each opaque door, wall,
roof, and floor assembly x proposed area

FL-slab-allow = Code maximum F-value for each slab-on-grade perimeter assembly x proposed length

Pucynok 2.16 — ¢popmyna aist HOpiBHSIHHS BiAMOBITHOCTI 000JIOHKH OYTiBIIi 3
2018 SEC



Taomuoa 2.1

Maxkcumansuuit U-daxtop 30ipku
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— MiniManeHe 3HA4YeHHS MUTOMOTO OMNOpYy 130JAMii Ta

Iasx, mo nponucanui

Taoauusa C402.1.3

Taoauua C402.1.4

MiniMajbHe 3HAYEeHHS

Maxkcumansunii U-gakTop

HOPMATHBOM
MUTOMOI0 ONOPY i301sIii KOMIIOHEHTIB
I'pyna 3aiiusTocTi Bei inmi | I'pyna R Bei inmi | I'pyna R
Henpo3opi eremenT
Ilokpieni
130711 TIOBHICTIO Ha R-38 c.i. R-38 c.i. U-0.027 U-0.027
TTOKPIBJI
MeTaneBg TTOKPIBIA (3 R-25+R-22 | R-25+R-22 U-0.027 U-0.027
TEPMOPO3IMPHUM OJIOKOM) Ls Ls
Topuie Ta inmn R-49 R-49 U-0.021 U-0.021
Banoyni abo oxHOCX MW R-49 R-49 U-0.027 U-0.027
Cminu, nao pienem 3emui
3oBHimHi R-16 c.i., abo
BryTpimmni R-13 + R6 c.i.
Beroni JepeB'sHa MIMTHIbKaA, a00 U-0.057 U-0.057
Baytpimni R-13 + R-10 c.i.
MeTaJeBUH NI
MacooOMmiHy muta(Mass . .
Transfer Deck Slab) Bincytnicts R-3naueHHs U-0.200 U-0.200
TlimTHa npoHHKaoua BizcyThicTs R-3Hauenss U-0.100 U-0.100
TEII0130JIsIII HHA CTiHA
MeTanokoHCTpYKI1 R-19 c.i., or R-13 + R-13 c.i. U-0.052 U-0.052
-13+R- 19+ R-
Cranesmif kapkac R 1130 iR R 190 iR 851 v.0.0ss U-0.055
R-13+R-7.5
. . R-13 +R-7.5 | c.i.,or R-20 +
JepeB'sHi Kapkac Ta 1HII1 cil R3.8 c.i., or U-0.051 U-0.054
R25
3oBHimHi# Buran: R-10 c.i.
. . . BHyTpiniHe 031000¢HHS:
Cmina nudicue piens 3emini Jlepen'sna mmiska R-19, 260 U-0.070 U-0.070
R-13 + R-6 c.i. meTaneBa
IIMHJIbKA
Iionozu
beroni R-30 c.i. R-30 c.i. U-0.031 U-0.031
Crasesa Gara Re38 TRAC | RIS TRAD | G0.029 U-0.029
Hepes'suuii Opyc R-38 R-38 U-0.025 U-0.025
Berorna KOHOHa. / crina BincyrHicte R-3HaueHHs U-0.55 U-0.55
MPOHMKAIOYA ITiJIora
Beromma mmiTa besnocepeELo BincyrHicts R-3HaueHHs N.R. N.R.
HaJI eIEKTPOIIUTOBOIO
[Tigmora mo rpyHTI
HeomnamtoBansHwmit R-10ma 24 moiima (35epxy F-0.54 F-0.54
TITUTH)
3 migirpiBomMm R-10 1o TIepUMeTpY Ta M F-0.55 F-0.55
BCI€I0 IUTUTOO
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lasx, mo nponucanui
HOPMATHBOM

Taoaunsa C402.1.3

Taoauna C402.1.4

MiniManbHe 3HAYEHHSA
MUTOMOT0 ONOPY i30s1ii

I'pyna 3aitasiTocTi Bei inmi | I'pyna R Bci inmmi | I'pyna R
Henpo3zopi 0sepi
Posmamni U-0.37 U-0.37 U-0.37 U-0.37
Hepognamm (kpim rapasix R-4.75 R-4.75 U-0.34 U-0.34
BOpIT < 14% 3ackiyieHHsT)
1 o
Tapasxmi Bopota <14% BincytHicth R-3HaueHHs U-0.31 U-0.31
CKJIIHHSA

CrutiHHs MakcumanbHuii U-pakTop KOMnoHeHTa
Taonuusa C402.4 - 0-35% 6io Po30in C402.3.1.4 Bapianm
naowyi cminu, avo 35%-40% 6UCOKOEPEeKmueHo20

6i0n0GiOHO 00 PO30iny 020pooxcenna - 0-40% naowi
C402.4.1.1 DLZ cminu
Bepmuxkanwvue ckninns
Knac AW (dikcoBanuit) U-0.34 U-0.30
Knac AW (BikpHuBa€eThCs) U-0.36 U-0.36
BxiaHi nBepi U-0.60 U-0.60
Beci inmmi (dikcoBanui) U-0.26 U-0.22
Bci inmi (BigKpUBa€eThCs) U-0.28 U-0.24
Mancaponi sikna
Mascapani Bikua U-0.45 | U-0.45

Bepmukaﬂbue OCMEKIICHHA

MakcumaibHuii Koedi

wienT SHGC xomnoHeHnTa

Bepmukanvue ckninna

PF<0.2: miBuiu - SHGC=0.51;
Bei i SHGC=0.38
0.2 <PF <0.5: miBHIY -
SHGC-0.56;
Bci iHmi - SHGC-0.45
PF > 0.5: miBuig - SHGC-0.61;
Bci iami - SHGC-0.61

PF<0.2: miBHiu - SHGC=0.46;
Bci i SHGC=0.34
0.2 <PF <0.5: miBuiu - SHGC-
0.50;
Bci i - SHGC-0.40
PF > 0.5: miBuiu - SHGC-0.55;
Bci iami - SHGC-0.55

Bepmuxanwvhe ckninna

SHGC-0.32

SHGC-0.32

Takox /I BEpTUKAIBHOTO CKIIIHHS 32 HOPMAaTHBOM HOPMYETHCS KOCQIIIEHT
nponyckanus consiyHoro Termia (SHGC), amke CieTit Mae OUIBINT TEIUTHHM KJTiMar, i
el MOKa3HMK BaXKIMBHUM AJI1 €HEPrOCHOKMBAaHHA B JITHIM mepiod. Jns miBHOUI
JOMYCKAEThCsl BUKOpHUCTOBYBaTH 30imbmeHnit SHGC, Tak sk Ha 1[0 CTOPOHY CBITY
NOTpaIUIsiii HallMEHIlIe COHSYHOIO BUIPOMIHIOBAHHS Ha BCl IHIII OJHAKOBHM
nokas3Huk tabmuus 2.1. [{ns po3paxynky BianoBigHocti SHGC BUKOPUCTOBYIOTH TY
caMy JIOTIKy $K 1 JIJI1 TEIUIOBOI OOOJIOHKH Oy[iBIi, (opmyia sl TOPIBHSIHHSI

BianoBigHocti SHGC 3 2018 SEC HaBeneHo Ha pucyHky 2.17.
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Proposed Total SHGCxA < Allowable Total SHGCxA (Equation 4-3)
Where:

Proposed Total .

SH(l;)CxA = SHGCxA-glaz-prop + SHGCxA sky-prop

Allowable Total _

SHGCxXA = SHGCxA-glaz-allow + SHGCxA-sky-allow

SHGCxA-glaz-prop = Sum of (proposed SHGC x proposed area) for each distinct vertical fenestration type
SHGCxA-sky-prop = Sum of (proposed SHGC x proposed area) for each distinct skylight type
Sum of (code maximum vertical fenestration SHGC from Table C402.4, or Section
SHGCxA-glaz-allow = C402.4.1.3 if applicable, x proposed area) for each distinct vertical fenestration type, not to
exceed the code maximum area

Sum of (code maximum skylight SHGC from Table C402.4 x proposed area) for each

SHGCxA-sky-allow = 4 cinet skylight type, not to exceed the code maximum area

Pucynoxk 2.17 — ®opmyna mis nopiBasHHES Bianosigaocti SHGC 3 2018 SEC
Ha pucynkax 2.18-2.21 mnpexacraBieHa ¢opma po3paxyHKy BiJIIMOBIIHOCTI
Oyniii, sixka 6yne Bianpasiaena SDCI, nis oTpuMaHHs BiIMOBIIHUX JOKYMEHTIB st

Oy1IBHUIITBA.



Project Summary

PROJ-

2018 Seattle Energy Code Compliance Forms for Commercial Buildings including R2, R3, & R4 over 3 stories and all R1 Revised Mar 2021 rev. 1

Project Description

Select all that apply to the
scope of project.

Select Addition + Existil

or Alteration + Existing il
the existing building will be
combined with the addition
or alteration to demonstrate
compliance per Section
C502.1 or C503.1.

Occupancy Type

Space Conditioning
Categories

Select all that apply fo the
scope of project

Floor Area and
Stories

General Compliance
Path

General Info IProject Title: LYNN ST APARTMENTS Date 12/1/2022
This PROJ-SUM IProjecl Street Address: For SDCI Use
Moot noc cover  |Proiect City, County, Zip: SeattieE, WA 98102
zg;‘;f,g,’,:g form IProiecl Owner or Rep:  Johnston Architects, LLC
Srlllfl’g’g,'g’ﬁ ”’Z’%I:C' Jourisdiction: Seattle, WA
plans title block.

New Construction and Additions

New Building [ suilging Addition

Existing Building Retrofit

[J Ateration [[J change in Space Conditioning

[ change of Occupancy

[ Historic Building [ substantial Atteration

Building Elements Scope - Select all that apply
D All Building Envelope

[ service Hot Water Systems

[ Mechanical Systems

[ vighting Systems [JEtectrical Systems

@ Group R - R2, R3, & R4

O Mixed Use
over 3 stories and all R1

O All Commercial
Mixed Use - Building is greater than three stones above grade and it has both Commercial and Group
R occupancies.

Mixed Occupan%‘- Building is three stories or less above grade and it has both Commercial and

Group R2, R3 or R4 occupancies. Select All Commercial to document compliance for the commercial
areas of the building. The residential spaces shall comply with the WSEC Residential Provisions.

[[JRefrigerated Spaces
(Warehouse and/or Walk-in")

|| Greenhouse*

[Z] Fully Conditioned [ unconditioned*

|| Low energy* || Semi-heated?

|_| Personal wireless service

Equipment buildiny
facility shelter D quipm 9

[ standalone elevator hoistway

Floors Above

Grade Project Gross Conditioned Floor Area

Building Gross Conditioned Floor Area

16,787 16,787

@ Prescriptive/Component Performance O Total Building Performance O Target Performance Path

Prescriptive / Component Performance - Projects shall demonslrate cc e with all appli
mandatory and prescriptive requirements of this code. Refer to C401.2, item 1 for more information.
Compliance forms to include with a Prescnptive submittal: All applicable ENV, LTG, and MECH.

Total Building Performance - Projects complying via fotal building performance (TBP) shall include a
summary of results from a whole building energy model per Section C407 and shall demonstrate compliance
with all applicable mandatory provisions in this Code. Refer to Section C401.2, item 2 for more information.
Compliance forms to include with a TPB submittal: All applicable ENV, LTG, and MECH, and the Energy
Analysis Summary.

Target Performance Path- Projects complying via the Target Performance Path (TPP) shall include a
summary of results from a whole building energy model per Section C407 and shall demonstrate compliance
with all applicable mandatory provisions of C407.2. Refer to Section C401.3 for more information.
Compliance forms to include with a TPP submittal: All applicable ENV, LTG, and MECH, and the Energy

Analysis Summary.

Note 1 - Refrigerated Spaces - They shall comply with the envelope and refrigeration equipment requirements in Section C410. Warehouse
coolers and freezers shall also comply with the envelope requirements in C402. C410 takes precedence for overlapping requirements.
Note 2 - Semi-heated Spaces - If heated with equipment other than electric resistance of limited capcity and not cooled may take an exemption
for wall insulation. All other envelope assemblies shall comply with the thermal envelope provisions. See C402.1.1.2 for details.
Note 3 - Low Energ," spaces including unconditioned spaces are exempt from all provisions in WSEC Section C402 Building Envelope,
a

however

other applicable provisions in the Code do apply including lighting, mechanical, service water heating, etc.

Note 4 - Eligible greenhouses are defined as spaces that maintain a specialized sunlit environment that is used exclusively for cultivation,
protection and maintenance of plants. Cooling with outside air and/or evaporaltive cooling is allowed, but cooling equipment that
requires a condensing unit is NOT eligible. Radiant heating systems, gas or propane fired condensing heating systems and heat
pumps with cooling disabled are allowed but all other heating systems are not.
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Pucynoxk 2.18 — ®opma 11t po3paxyHKy BiAMIOBITHOCTI 000JIOHKH Oy IiBIII



Envelope Summary

2018 Seattle Energy Code Compliance Forms for Commercial Buildings including R2, R3, & R4 over 3 stories and all R1

Revised Mar 2021 rev. 1

Project Info Project Title: LYNN ST APARTMENTS Date 12/01/2022
c i fo Applicant Information. Provide contact information for individual who can For SDCI Use
dg"'"g"::;:lm ;’"s respond to inquinies about compliance form information provided.
password to use. Company Name:
Instructional and
calculating cells are |Company Address
wirite-protected. Applicant Name:
Applicant Phone:
Applicant Email:
Proi ect Description New Buiding [ Addition [ Aueration [ No Envelope Scope

Envelope Project Scope
Select all that apply.

|_| All Commercial |i] Group R - Commercial u Mixed Use - Commercial + Group R

|| semi-heated || Refrigerated Cooler  |_| Refrigerated Freezer |_| Equipment Building

Envelope Description

Provide brief description of the project and
relevant supporting documentation.

If project includes mulliple Targel Insulation
Allowance areas, and/or is demonstrating
compliance as an Addition + Existing,
Alteration + Existing, or

Addition + Alteration + Existing project,
provide a brief summary of the approach to
whole building compliance.

DEMO EXISTING QUADPLEX; BUILD 15-UNIT APARTMENT BUILDING WITH BELOW
GRADE 10-STALL GARAGE & 5 SURFACE PARKING STALLS OFF ALLEY

Air Barrier Testing

Air barnier testing is required for all new
construction projects. Testing critena is 0.25
cfm/# under test pressure of 0.3 inch v.g.
To comply with C406.11, demonstrate that

d air leakage does not d0.17

cfm/m?

L] Air barrier testing per Section C402.5.1.2 included in project scope
|| Additional Efficiency Package Option - C406.11 Reduced Air Infiltration

D Testing not required. Explanation:

Compliance Documentation Scope and Method

Scope of This Calculation

4] New Building L] Addition || Alteration | No Envelope Scope

Target Insulation Allowance

Sets the litle and calculations in the
compli forms. Selecti quired
to enable forms

@ Fully Conditioned - Commercial, Group R, Mixed Use

O Semi-heated O Refrigerated Cooler

If project includes more than one Target Insulation Allowance area, and/or if project includes
addition and alteration areas complying independently, for each area complete an ENV-SUM form
Rows 16-55 and either an ENV-PRESCRIPTIVE form, or ENV-UA + ENV-SHGC forms if
demonstrating compliance via component performance.

O Refrigerated Freezer

Envelope Compliance Path
Selection required to enable forms.

O Prescriptive @ Component Performance

Component Performance
Calculation Adjustments

D Change of Occupancy (C503.2) / Conditioning (CS05VC407 - 10% higher UA allowed
D Substantial Alteration (C503.8) - 15% higher than C402.1.5 UA allowed
D Additional Efficiency Package Option - C406.8 Enhanced Envelope - 15% lower UA allowed
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Pucynoxk 2.19 — ®opma 1 po3paxyHKy BiAMOBIAHOCTI 000JIOHKH Oy TiBII



Envelope Summary, pg. 2 ENV-SUM

2018 Seattle Energy Code Compliance Forms for Commercial Buildings including R2, R3, & R4 over 3 stories and all R1 Revised Mar 2021 rev. 1
Project Title: LYNN ST APARTMENTS lDate 12/01/2022

Additions { Addition stand alone () Addition + Existing

Addition stand alone - Complete Vertical Fi ion and Skylight Area Calculation. Enter total existing-to-remain wall, roof, vertical
fenestration and skylight areas as EXISTING. Enter total addition envelope assembly areas as NEW. If resulting total building WWR exceeds
30% and/or SSR exceeds 5%, refer to C502.2.1 and C502.2.2 for prescriptive compliance alternatives. If complying via component performance,
complete ENV-UA per instructions for addition stand alone projects.

Addition + ing - Cc ENV-UA per instructions for addtion + existing projects.

O

Alterations -
Fenestration and Skylight

Replacement windows only, or resulting
total building WWR < original WWR

Replacement skylights only, or resulting
total building SRR s original SRR

WWR and SRR not increased - Vertical Fenestration and Skylight Area Calculation not required.

WWR and/or SRR increased - Complete Vertical Fenestration and Skylight Area Calculation. Enter total existing-to-remain wall, roof, vertical
fenestration and skylight areas as EXISTING. Enter total altered envelope assembly areas as NEW. If resuilting total building WWR exceeds 30%
and/or SSR exceeds 5%, refer to C503.3.2 and C503.3.3 for prescnptive compliance alteratives. If complying via component performance,
complete ENV-UA per instructions for alteration + existing projects.

D Total building WWR increased by alteration

El Total building SRR increased by alteration

Vertical Fenestration and Total Vertical NET Exterior
. . Fenestration Area Above Grade Total Skylight Area | NET Exterior Roof

Skyllght Area Calculation (rough opening) Wall Area (rough opening) Area
Prescriptive Path - Enter envelope sf values New] 4327 12902 0 3118
directly into this section of ENV-SUM for

vertical fenestration, skylights, net walls and Existing 0 0 0 0
roof. For Additions and Alfera , refer to

these sections in ENV-SUM for further Total 4,327 12,902 0 3,118
instructions.

Component Performance - When this

Envelope Compliance Path is selected, write- Vertical

protection of this section is enabled. Enter Fenestration-to- 25.1% Skwrght-to-Rwl

envelope sf values for all assemblies into the Wall Ratio (WWR) Ratio (SRR)

ENV-UA form. Envelope information from

Exempt Single Glass

Always enter exempl glazing area here,

Enter area here and: if complying prescriptively exempt area
MUST also be included in total vertical fenestration in cell
D30; If complying via component performance do not enter
exempt glazing on ENV-UA or ENV-SHGC.

Mechanical

P, :
P

Always enter mech. equipment area here.

Vertical
VERTICAL FENESTRATION AREA COMPLIES WITH MAXIMUM
C m E
Vertical Fenestration Area P F ALLOWANCE
Area
Skylight Area Compliance Skylight Area  NO SKYLIGHT PROPOSED. COMPILIES WITH MAXIMUM ALLOWANCE.

Maximum Prescriptive Vertical Fenestration (%) 35% per C402.4.1.1
Vertical Fenestration
Alternates

Show locations of qualifying daylight zone
areas and f2 on project plans.

O High performance fenestration U-factors and SHGC per C402.4.1.1.2
o 50% or more of CONDITIONED floor area is within DLZ per C402.4,1.1.1

For Daylight Zone Area Calculations - Daylight Zone Calculations

a) Sidelight areas include primary + Daylight Zone Fenestration Alternate | Sidelight Daylight | Toplight Daylight | Percent Daylight
secondary daylight zone areas Not Selected. No Calculations Required Zone Area Zone Area Zone Area
b) Include overiapping toplight and
sidelight daylight zone areas under
Toplight.
Street Level Retail S‘g\"z‘lk:"';' R;:a:l Enter gross wall area per C402.4.1 exception requirements: n/a
If C402.4.1 Street Level Retail gl wi v are )
exceplion ,akerze,o, Z:‘; poarfzngo‘;z%ding o Enter total window area in Street Level Retail qualified wall : nla
! Retail i K
read Stroot Level Retail instructions on Area of window transferred from other areas: n/a
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nvelope Summary, pg. 3 ENV-SU

2018 Seattle Energy Code Compliance Forms for Commercial Buildings including R2, R3, & R4 over 3 stories and all R1 Revised Mar 2021 rev. 1
Project Title: LYNN ST APARTMENTS IDale 12/01/2022

Smgle Stor y SPaces List all enclosed spaces that exceed 2,500 ft’, have ceiling height greater than 15 ft, and are space
Requiring Skylights types required to comply with this provision. Indicate aperture with "AP" prefix ( AP 1.1%)

In these spaces & minimum of 50% of the Space Area (ft') DLZ Area (ft') SRR or Aperture Exception
floor area shall be within a skylight daylight

zone (DLZ). Refer to C402.4.2 for
requirements.

SRR = Skylight to roof ratio

Envelope Exemptions
2 Low energy spaces per C402.1.1.1 are exempt from the thermal envelope provisions. Uncooled,

Low Energy and Semi-heated [ 2750 SE08 POl 0 0 ctoms athor than electric resistance are exempt from wal

Spaces insulation provisions only per C402.1.1.2.

List all installed equipment in spaces claiming this exemption o verify eligibility based on installed

peak heating and cooling capacity per sf.

o Wall Insulation Roof Insulation Overall Average
oV R-Value R-Value U-Factor
Equipment buildings are exempt from the
thermal envelope provisions per C402.1.2
The following shall be met to be eligible: Electronic equipment power (watts/sf))
building size < 500 sf, average wall/roof U- i

factor < U-0.20, electronic equipment load = Cooling system capacity (Btuwhr)
7 walts/sf, heating system output capacity < Heating system output capacity (Btu/hr))
17,000 btu/h. Cooling system capacity not
limited. Heat pumps can be larger than
17,0008tuh if cooling efficiency is 15% better Heat pump system cooling efficiency|
than Table C403.3.2(2)

Equipment Building Envelope

Heat pump system capacity (Btu/hr))

Heat pump code required cooling efficiency

Component Performance Path, pg ENV
2018 Seattle Energy Code C Forms for C i i R2, R3, & R4 over 3 stories and all R1 Revised Mar 2021 rev. 1
Project Title: LYNN ST APARTMENTS Ioam 12/01/2022
Target Insulation Allowance: For SOCI Use
Fully Ce iti Space - C ial, Group R, Mixed Use
Calculation Adjustments
None
Fenestration Area as % gross above-grade wall area 251% Max. Target:  35.0%
Skylight Area as % gross roof area Max. Target:  5.0%
Vertical Fenestration Alternates: None Selected on ENV-SUM
For Stand-alone l’rniccts"'“ Vertical Fenestration | Net Wall I User Note
Existin emain Areas Skylights | NetRoof |
iEnvelope Component Proposed UA Target UA
Cavity+C| | PlanvDetail #|U-factor Source & Table # Z U-factor xArea(A) =UA(UxA]J U-factor xArea(A)= UA(UxA)
ioctorSourco S Tabio
R= 0.027 | I
g JAbove Deck Insulation U-0.027
) 0.027 |
e [Metal Building U-0.027
=
| 0.027 | T
3 DoisUsingle rafter U-0.027
3
_30+ [RO1/AB15/
(20:30)ci|Level 5 Table A101.5, Table A102.2.6(2) 0.018 618 11.1 0.021 3118 65.5
2
- 350‘35)0 ’fgv’ec ';““5" Table A101.5, Table A102.2.6(2) 0.017 956 16.3
[Single raft, attic, other U-0.021
30+  |ROT/AB1S/
£|R=
&[R* zoaoyci|Lever 5 Table A101.5, Table A102.2.6(2) 0.016 314 5.0
2
z
30+ |RO1/A815/ )
R* 20:45)ci|Level 5 Table A101.5, Table A102.2.6(2) 0.015 358 5.4
RO1/AB1S/
R=30+20ci |Stear and Table A101.5 0.020 238 4.8
Elev
R=30+20ci |02/ A8157 |yabie At01.5 0.020 634 12.7
Level 4
_|R= 0.055 | |
;;-'5; R= [Stecumetal frame U-0.055
° 0.052 | [
2 [Metal Building U-0.052
=
6X01,6X02,
6NO7 /
glr- ARCH / Table A103.3.1(5) 0.054 11564 624.5 0.051 11564 589.8
‘g‘ Levels P1-5,
§ Roof
R= [Wood Frame, other U-0.051
R=
R 5ci Slabedge / 11 A103.37.2 0.157 a3 6.8 0.057 1092 62.2
Level 1
3X02+6N06 /
g|rR=21 AB10 / Leves|Table A101.5 0.057 748 42.6
2 P11 Mass Wall U-0.057
3%02+10¢i /
R=10ci A810/ Leve |Table A101.5 0.088 301 26.5
P1
§|R=unins  [Level 1 Table A103.3.7.2 0.741 202 149.7 0.200 | 202 | 40.4
é‘ R= Mass Transfer Deck U-0.20
= |R=
2|R= 0.100 | |
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“: R= Slab piercing wall ins U-0.10
E[r=
R= 10ci Elev. Pit Table A101.5 0.080 159 12.7 0.070 719 50.3
Slab edge /
= 12.3
of [FUS fleverr  |TePlEAI0NS 0373 3 Assumed to be Mass Wall  U-0.07
A% 3X02+6N06 /
S Z|rR=21 AB10 / Leves |Table A101.5 0.057 258 14.7
[ P1-1
Ret0ci  [X01/AB10 |rohie at015 0.080 269 21.5
/ Leve P1
GReaoei  [FOIABIS franie A105.1(3) 0,031 2301 71.3 | o.0: 2301 7.3
2 Level 1
Z|r= Mass Floor 0-0.031
m
4 0.029 |
g 3 R= JoistFraming. metal U-0.029
=|rR=
% |R= 0.025 |
3lr= JoisuFraming, wood 0-0.025
= |R=
Area’ UA Area’ | UA
Page 1 Subtotal | 18996 1038 | | 18996 | 880 |

ENV.

2018 Seattle Energy Code C Forms for C luding R2, R3, & R4 over 3 stories and all R1 Revised Mar 2021 rav. 1
Project Title: LYNN ST APARTMENTS Date 12/01/2022
Fenestration Area as % gross above-grade wall area 25.1% Max Target:  35.0% |For Building Department Use
Sk}'] ight Area as % gross roof area Max. Target 5.0%
Building Component Proposed UA Target UA
Ins. R Pl ctor Source & Table 7 F-factor [ x Perimelar | = FP{F x P)} F-faclor x Perimeler = FP (F x P
—————
FO4 / AR5/ .
Blr=t00 | #" | Table A106.1 0.540 101 54.5 101 54.5
2z avel P1
@2 =
=
Sg=
3|*= 0.550 | |
FR= Heated Slab-On-Grade — U-0.54
T |r=
Schedule ID U-factor Source’™ ! Ufactor  x Area (A) = UA (Ux Al U-actor  x Area (8) = UA (Ux A
= EEE] Table A107.1(1) 0.870 ry 16.3 0.370 | 44| 16.3
_g [Opaque Swing Doors U-0.37
&
2fy 0600 | |
=3
§ g (Garage Door, =14% Glaz. U-0.60
o
- 0.340 | |
§ (Opaque rollup & siiding  U-0.34
— —
i ST1, ST03 NFRC Certified 0.34 a7 16.0 0.34 | a7 | 16.0
= (AW, Fixed U-0.34
z
s 0.36 | |
- | = AW, Operable U036
3 E
= 100, 08 NFRC Certified 0.60 &0 30.0 0.60 | 50 | 20.0
5 Netal Frame, Entrance Dr. U-0.60
E A B D.EF.GH [SeeAs0) 0.21 547 114.9 0.26 | 1892 | 451.9
5 M-T See ABDD 0.21 1345 282.5 [Non-Aw, Fixed U-0.26
2
o]
a C.LKZ Sae ABDD 0.21 760 159.6 0.28 | 2338 | 654.6
2 Sliding door See ABOD 0.21 1081 229.1  [Non-AW, Operabla U-0.28
§ Casamant door See ABDD 0.21 461 96.8
152 See ABDD 0.21 26 5.5
@ 0.45
2 Al types U045
=
=
|Refrigerated Space Freezer Floors Proposed UA Target UA
Cl Plan/Detail # |U-factor Source & Table #° U-factor  xAreaA) =UA[Ux Al Ufactor xArea(A)= UA{UxA
P I I
2 B |r= Fraezar Floor
P T
=" |r=
Area’ UA Area’ UA
Page 2 Subtotal 4472 1005 4472 1263
[ XETYE | N IDEE ] 18956 880"
TO COMPLY - The Praposed Tofal LA shall not v
excocd the Targel Total UA. Project Total| 23468 2043 23468 2143

D

Component Performance Compliance (UA)

7~ UA COMPL

crnyvas

3araneHa nnowa obonoHkn Byaieni
ta UA ana npegnonaraemoro

3araneHa nnowa obonoxkw Byaisni
Ta UA cornacHo HopmMaTuBy
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GC Calculatio

2018 Seattle Energy Code Compliance Forms for Commercial Buildings including R2, R3, & R4 over 3 stories and all R1

ENV-SHG

Revised Mar 2021 rev. 1

Projoct Title: LYNN ST APARTMENTS Date 12/01/2022
Target Insulation Allowance: For SDCI Use
Fully Conditit Space - C: ial, Group R, Mixed Use
Fenestration Area as % gross above-grade wall area 251% Max. Target  35%
Skylight Area as % gross roof area Max. Target: 5%
Vertical Fenestration Alternates: None Selected on ENV-SUM
[Notes: 1 - Proposed vertical fenestration and skylight areas entered in ENV-SHGC must match proposed
fenestration areas in ENV-UA
2 - If Target Area Adjustment is required per ENV-UA, then target areas will be automatically
adjusted in ENV-SHGC. Refer to Target Area Ad) for this
3 - Fenestration assembly SHGC shall be the manufacturer's NFRC product rating, or shail be the
default value per Section C303.1.3.
) 4-f that space from a non-conditioned space shall be included in this User Note
worksheet.
Skylights Proposed SHGC Target SHGC
Sch. ID Provide SHGC source and fenestration schedule 1D SHGC [ x Area (A) |- SHGC x4 SHGC xArea (A) = SHGC x A
0.32 | |
SHGC 0.32
Skylight Totals| | I
All Non-North Vertical Fenestration+ Proposed SHGC Target SHGC ++
L PF -
Sch. ID Provide SHGC source and fenestration schedule 1D PF | SHGC |x Area (A)F SHGC x A Category SHGC  x Area (A)= SHGC x A
[Non-metal
fixed: B, A, |See ABOO 0.38 1429 543 0.38 3682 1399.2
M-T PF < 0.2
[Non-metal
operable:  |See AB00 0.36 660 238 0.46
K, J. 2 0.2<PF<0.4
[uosa! txod: |nFre Corted 038 | 47 18 0.61
: PF 205
[Non-metal ++ If projection factor (PF) credits are
casement [See A80D 0.31 405 126 applied to the proposed design, Target
door SHGC will sum fenestration area by PF
category.
Non-metal |, ag00 027 | 1001 295
sliding door
Metal
Entrance
ldoors: 100, NFRC Certified 0.38 50 19
06
+ i PY- credi la applied, then vertioal fenestration Non-North Window Totals| 3682.0| 1237.6 3682.0 | 1399.2
must be entered in the comect table according to
orlentation. If credit is not applied then all vertical
fenestration can be entered in either table.
North Vertical Fenestration+ Proposed SHGC Target SHGC++
L PF -
Sch. ID Provide SHGC source and fenestration schedule 1D PF | SHGC |x Area (A)F SHGC x A Category SHGC x/vea(A) = SHGCxA
Non-metal
fixed: D, E,
F. G, H, M- See AB00 0.38 463 176 0.51 645 329.0
u PF < 0.2
2“":;"‘)"’9'?'(: See AB0D 036 | 100 36 0.56
perable: 0.25PF<0.5
INon-metal
jcasement  [NFRC Certified 0.31 82 25 0.61
Joor: 182 PF 2 0.5
++ If projection factor (PF) credits are applied
to the proposed design, Target SHGC will
sum fenestration area by PF category.
North Window Totals| 645.0 237.4 I 645.0 | 329.0

Ar SHGC x A
7O COMPLY - The Proposed Total SHGC x A | _awea | xal

| Area |skcexal

shall not exceed the Targe! Total SHGC x A. Total (Skylight + Window)| 4327.0 | 1475.0 |

| 4327.0 | 1728.1 ]

IComponent Performance Compliance (SHGC)

S

HGC COMPLIES]|

Pucynok 2.23 — ®opma 11 po3paxyHKy BiATOBITHOCTI 000JIOHKH OymiBIIi
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2.3 IlosiTpsinuii 0ap’ep OyaiBJi

OcoOnuBy yBary mpH MPOEKTYBaHHI KapKacHMX OYIiBeIb MNPUIUISIOTH
MOBITPSIHUM Oap’epam, aJpke Oe3lepepBHAa Ta HAJNCKHUM YHUHOM (YHKITIOHYHOYA
MOBITpsiHA Oap’€pHa CHCTEMa € EKOHOMIYHO €(EKTUBHUM CIIOCOOOM KOHTPOJIIOBATH
BUTIK TMOBITPA Ta MIATPUMYBATH TPABUIbHUI pIBEHb BOJOrOCTI B OyAIBII.
HexoHTponbOBaHMI BHUTIK MHOBITPS MOKE€ MaTH UIKIIJIMBUN BIUIMB HA CUCTEMHU
OMAaJICHHS, BEHTHWJIALI, BEHTWIALIl Ta KOHJUIIOHYBaHHA Ta MOXE€ CKOPOTHTH
OUIKYBaHMM JKUTTEBUN 1uKI Oyniemi. Ilpu mnpaBuibHIA yCTaHOBLI CHCTEMa
MOBITPSIHOTO Oap’epy 301IBIIUTH JOBIOBIUHICTh 1 €HEProe)eKTUBHICTD, 3yTUHUBIIN
HEKOHTPOJIbOBAaHUH BUTIK TIOBITPS B OTOPOJIKEHHS Oy TiBIII Ta 3 HHOTO.

CyuunbHHM NOBITpssHUN Oap'ep MOBUHEH OyTH Nepe10aueHnid 1o BCii TeTIoB1i
o0ouson1i OyxaiBidi. [ToBiTpsiHi Oap'epu 103BOSIETHCS PO3TAILIOBYBATH Ha BHYTPIIIHIMI
a00 3OBHINIHIA CTOPOHI OTOPOJKYBAJIBLHOT KOHCTPYKIli, BCEpEIWHI BY3IIB, IO
CKJIaJIal0Th OTOPOJ/IKYBAJIbHY KOHCTPYKI(II0, a00 B iX KOMOiHaIlli. OrOpPOIKyBaIbHY
KOHCTPYKIIif0, 00 B OyIb-sIKii iX KOMOiHaIIii.

KoncTpykuist noBiTpsHoro 0ap'epa. CyuiabHUI NOBITpsHUNA Oap'ep MOBUHEH
OyTH CKOHCTpYHOBaHMIl TakMM YMHOM, ILI00 BIAMOBIIATH HABEIECHUM HUXKYE
BHUMOTaM:

1. IloBiTpsaHuii Oap'ep moBUHEH OyTH Oe3mepepBHUM ISl BCIX BY3IIB, Kl €
TETTOBOIO 00OJIOHKOIO OY/TiBIIi, @ TAKOXK Yepe3 3'€THAaHb 1 BY3IIiB.

2. CTukk Ta WIBM TOBITPAHOTO Oap'epy TIMOBHHHI OyTH TEepPMETHUYHUMHU,
BKJIIOUAIOUX T€PMETH3ALII0 TIEPEXO0/IIB y MICIAX Ta 3MiHM MarepianiB. CTUKH 1 HIBU
noBuHH1 Oyt CTUKU Ta YIIIJIbHEHHS MOBUHHI OyTH HAA1MHO BCTAHOBJIEHI Y CTHKY
a00 Ha CTUKY IO BCi HOTO JOBXHHI TaKWUM YWHOM, IIOO HE 3MIN[yBaTHUCS, HE
PO3XUTYBaTUCA Ta HE TOTIPUIyBaTH IHIIMM YHWHOM TMOTIPIIYBaTH HWOTO 37aTHICTH
YUHUTH OMIp MO3UTUBHOMY 1 HEraTUBHOMY THUCKY BITpY, e(ekTy mTalens i
MEXaHIYHOT BEHTHJIAL].

3. IIpopizu B noBITpstHOMY Oap'epi MOBMHHI OYTH 3alNaKIbOBaHI, MPOKIAIEH]

MpOoKJIaJKaMy ab0 1HIIMM YMHOM YIIUJIBHEH1 y crocid, CyMiCHUNA 3 OyAiBEIbHUMHU
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MaTepialaMd Ta MiICIIeM pO3TallyBaHHS. YUIUIBHEHHS TOBUHHO JOIyCKAaTH
pO3IIUPEHHS, CTUCHEHHS Ta MexaHlyHl BiOpamii. CTUKM 1 IIBH, TMOB'S3aHl 3
MIPOHUKHCHHSMH, TOBHHHI OyTH VIIUIBHEHI TAaKUM >K€ YUHOM a0o0 MPOKJICEH]
CTPIYKOIO. Y IIUIbHIOBAJIbHI MaTepiaiy MOBUHHI OyTH Ha/1i{HO BCTAHOBJIEHI HABKOJIO
MPOPI3iB TAKMM YHHOM, 1100 HE 3MIITYBATHCS, HE PO3XUTYBATHCS Ta HE TOTIpITyBaTH
1HITUM YUHOM 3/IaTHICTh ITPOPI3iB MPOTUCTOSATH MTOZUTHBHOMY Ta HETATUBHOMY THCKY
BITPY, e(ekTy Imradens Ta MEXaHIYHOI BEHTWIALIi. YIIIJIbHEHHS NPUXOBAaHUX
MMOKS)KHUX CHPHUHKIICPIB, A€ 1€ HEOOXITHO, TMOBHHHO 3IMCHIOBATHCS Yy CHOCIO,
PEKOMEHJIOBaHUN BHUPOOHUKOM. JIJisi 3alMOBHEHHS TOPOXKHEY MK KpHUIIKAMU
CHPUHKJICPHUX YCTAHOBOK 1 CTiHAMU a00 CTEJICI0 HE JO3BOJISETHCS 3aCTOCOBYBATH
KOHOMATKy a0o 1HIII KJIEHKI TepMETHKH.

4. BOynoBaH1 OCBITJIFOBAJIbHI TTPUIIAIA TTIOBUHHI BiIITOBIIATH BUMOTaM PO3IiITY
C402.5.8. YV pa3l BCTaHOBJIECHHS NOMIOHMX OO0'€KTIB, SKI HPOHUKAIOTH Yepe3
MOBITPsIHUM Oap'ep, MOBUHHI OyTU Mepen0adeHi 3aX01u JIJIsl 30epEKEeHHS 1ITTICHOCTI
MOBITPSIHOTO Oap'epy.

5. ByziBenpHa JOKyMEHTAllis IOBUHHA MICTUTH CXEMY, IIO MOKAa3y€e TPAHUITIO
THCKYy OymiBii B muraHi (TuiaHax) i po3pisi (po3pizax) Ta po3paxyHOK ILIOII MEXi
THUCKY, III0 BPaXOBYETHCS Mij YaC BUMPOOYBaHHSI.

Koxna OyxiBas micisg 3aBepiuieHHs OyJIBHULTBA MOBUHHA MPONTH
BUNPOOYBaHHSI HAa TEPMETHYHICTh 3 HACTYMHHUMH IMapaMeTpaMy Ta pe3yJbTaTaMH:
MIBUJKICTb BHUTOKY TIOBITPS 3 OTOPOUKYBaJIbHHX KOHCTPYKIiM HE MOBHHHA
nepesuinyBatu 0,25 ky0. ¢yrie/dyT2 npu nepemani tucky 0,3 groiimMa BOASHOTO
MaHometpa 1,27 n/c'm2 npu 75 Ila npu BepXxHbOMY 95-BiICOTKOBOMY JIOBIPUOMY
inTepBaii BiamoBigHo 10 ASTM E 779 abo eKBiBaJIGHTHOTO METOJy, CXBaJCHOTO
MOCaI0BOI0 0C0000, BIANOBIAANBHOI 3a yxBaieHHs Koaekcy. 3BIT, sIKUM BKIIOYAE
BHNPOOYBaHy ILJIONIY ITIOBEPXHI, IUIONIy TOBEPXY, 00'eM TMOBITpS 3a 00'eMoM,
KUTBKICTh TIOBEPXIB HAJ PIBHEM 3eMJIl Ta IIBHAKICTh BUTOKY, IOJAE€THCS BIACHUKY
OyJiBJII Ta MOCAOBIA 0C001, BIAMOBIAANBHIN 32 JOTPUMAaHHS OYJIBEJIbHUX HOPM 1
mpaBWL. SIKIO MBUIKICTh BUTOKY MEPEBUIILY€ BU3HAUEHY B IIbOMY TOKyMeHTi Ha 0,15

Ky0. ¢yTiB/pyT2, HEOOX1AHO MPOBECTH Bi3yallbHUM OIJIAJ MOBITPSHOTO Oap'epy, a
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OyIb-sIKi BUSIBIICHI BUTOKH TIOBHHHI Oy TH 3ar€pMeTHU30BaH1, HACKUIBKH 11€ MPAKTUIHO
MOJIMBO. Jl01aTKOBHIA 3BIT, 110 BU3HAYAE KOPUTYBAJIbHI JTi1, BKUTI JIJIsI TepMETH3AIIi1
BUTOKIB MOBITpPsI, TOBUHEH OyTW NpejcTaBieHH BracHUKY Oynimi Ta Ilocamosiii
oco01 Konekcy, 1 Oynp-sika momabIira BUMOTa MO0 JOTPUMAHHS MIBHIKOCTI BUTOKY
noBiTps OyJe ckacoBaHa. SKio nepeBipeHuil nokasHuk nepesuurye 0,40 cfm/ft2,
HEOOX1ZIHO BXXKUTH KOPUTYBAJIBHUX 3aXO/dIB 1 IPOBECTU BUMPOOYBaHHA ILIE pas.
Bunpo6ysanns 3 mokazaukom suie 0,40 cfm/ft2 ne Oyae mpuitHsTO.

MakcumalibHO ~ JIONyCTUMUM BHUTOKY THOBITPS 4epe3 OropoJKyBajbHi
KOHCTPYKLIi Npu BUIIPOOYyBaHHS Ha TepMETHYHICTh Mae ckiagatu 5716 CFM

(kyO1yHuX (DyTiB HA XBUJIMHY). Pe3ynbTatu po3paxyHKy HaBeJIEHO Ha PUCYHKY 2.24.

Whole Building

BUILDING ENVELOPE AIR LEAKAGE CALCULATIONS

Based on AutoCAD and PDF drawings provided by architect.
Exterior Exterior Exterior Thermal Thermal
Floor Level Floor e
. . Floor Ceiling Wall Envelope Envelope
Perimeter | Height Area
ft ft ftz area Area Area Area Volume
ft? ft2 ft2 ft? ft2

Level P1 175 10.5 950 950 0 1,838 2,788 9,975
Level 1 277 10.1 3,235 2,285 0 2,798 5,083 32,674
Level 2 277 10.1 3,235 0 0 2,798 2,798 32,674
Level 3 277 10.1 3,235 0 0 2,798 2,798 32,674
Level 4 277 10.3 3,235 0 632 2,853 3,485 33,321
Level 5 239 10.9 2,603 0 2,309 2,605 4914 28,373
Roof 81 8.7 294 0 294 705 999 2,558
Total Building 1,603 71 16,787 3,235 3,235 16,394 22,864 172,247
MAX ALLOWED AIR LEAKAGE OF BUILDING ENVELOPE
per AREA of Building Thermal Envelope at 75 Pa 0.25 cfm/ftz x 22,864 ft2 = [ 5,71 6] CFM
AVE. GRADE 52'
T.0. ROOF DECK 106'
REDUCED AIR INFILTRATION IN ACCORDANCE WITH SECTION C406.11 CREDIT IS NOT APPLIED

BASED ON : 2022-0404_LYNN_PERMIT PROGRESS SET

Pucynok 2.24 — Pe3ynbpTaTl po3paxyHKy MaKCUMaJIbHOI'O BUTOKY MOBITPS

Yepe3 OropoKyBallbHI KOHCTPYKIIi1
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3 CUCTEMM OBK TA I'BII

3.1 Cucrema OBK

3aranpHi BuMoru Ao cuctem OBK, 1m0 cTtocytoTbcst Oy1b-s1K01 HOBOI Oy/1iBIIi,
nodyzaosanoi B Cietsni nponucani B cexuii 403 2018 SEC.

Bumoru BrUCyBaroThCS 110:

. Tunmy cucteM 1[0 MOXHa  BUKOPUCTOBYBAaTH  (3a00pOHEHO

BHUKOPHCTOBYBATH MAJMBHI Ta €JICKTPO- HArpiBadi MOYWHAIOYH 3 IICBHO1 ITOTY>KHOCT1);

. JliameTpiB MOBITPONIPOBOIIB Ta TPYOOIIPOBOIIB;

. EneproedextuBnocti obnagnanas OBK;

. EneproedextuBnocti BeHTuisitopis OBK;

. Bumorn o repmocraris;

. JloJlaTKOB1 OKpeMi BUMOTH /10 IEBHUX KOH(DIrypalliil cucrem.

Ockinbkn Built Green 4-Star BuMmarae mnpoJeMOHCTpYBaTH, IO OymiBIIs
Bianosigae PCl; npu Bukopuctanui BPF 0,52 (i uudpu BigHOCITBCS 10 mpoliecy
MOJICITIOBaHHsI, Ta OyayTh ONHWCaHI HWKYE, Y PO3ALT MOJIEIIOBaHHS), B OymiBIIi
HEOOX1JTH1 JIeSKi TTOKpaIeHHS.

Jlo 2018 umkiay KOAiB, TUMOBUM JU3aHOM s OyiBedb OyJIO OIMaJieHHS
CICKTPUIHUMU (N1 OaraTociMeHUX OyaiBeih) ab0 ra30BUMHU (I OJHOCIMEHHUX
Ta TayHXayciB) oOirpiBauaMu, IpOTE NPU TaKOMYy AM3aiHI 3aJOBUIBHUTH BUMOTH
2018 SEC a6o 2021 Built Green € nye He IPOCTOIO 33Ja4€t0, CAME TOMY B IAaHOMY
MPOEKTI 3alpOIOHOBaHA CUCTEMa OIMAJICHHS SBJISE COOOI0 TEIUIOBUW HACOC THUITY
MTOBITPS-TTOBITPSI.

TemoBuii HacoC THUILY MOBITPSI-MIOBITPS JO3BOJISAE 3a0€3M€UnTH €(PEKTUBHICTh
y TPU-YOTUPH Pa3d BUIILY HIXK MOXKE 3alIPOITOHYBATH CyYaCHUH €JIeKTpOHarpiBad.

TennoBi HacocH, 3aITPOIIOHOBAHI JI0 BCTAHOBIICHHS TIPEJICTABIICHO B TaOIHUIIIX

3.1Ta3.2:
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Tabmuug 3.1 — 30BHiIIHI GJIOKU TEIUIOBUX HACOCIB 3aIIPOIIOHOBAHMUX B MPOEKTI

Innexkc Ha | BupoOHuK Ta MOJeIb [ToTyxH1 | XosoaunapHa Tertosa
MaJIFOHKax CTb, e(d(HeKTUBHICTH | €PPEKTUBHICTD,
MBH , SEER HSPF mipu 47F
CU-101, | Trane / Mitsubishi, 36 18,3 11,7
201,301, | TUMYHO361AK4INA
401
CU-102, Trane / Mitsubishi, 18 20 9,8
202, 302, | NTXMMX20
402
CU-103, Trane / Mitsubishi, 24 17,8 12,4
203, 303, | NTXMMX24
403
CU-501 Trane / Mitsubishi, 36 18,3 11,7
TUMYHO0361AK41NA
CU-502 Trane / Mitsubishi, 18 20 22
NTXMMX30
CU-001 Trane / Mitsubishi, 14 22,2 12
NTXWPHI15B
Tabmumst 3.2 — BEyTpinmHi 0JIOKH TETUTOBUX HACOCIB
Innexc Ha | BupoOHuk Ta Mogens | MakcumanbsHa | MakcumanbHa | MakcumalibHa
MaJTIOHKaX rmoJiava XonomuneHa | OmamroBajabHA
noBiTps, cfm | [lotyxHicts, | [IoTyXHICTb,
MBH MBH
HP-001 Trane / Mitsubishi, 225 14 10
NTXWPHI15B
HP-101A- | Trane / Mitsubishi, 200 8 9
401A TPKFYPOO9HM142A
HP-101B- | Trane / Mitsubishi, 320 18 17,7
401B TPKFYPO18HM142A
HP-101C- | Trane / Mitsubishi, 200 6 6,7
401C TPKFYPOO6HM142A
HP-102A- | Trane / Mitsubishi, 200 9 10,9
402A NXTWSTO09
HP-102B- | Trane / Mitsubishi, 200 6 7,2
402B NXTWSTO06
HP-103A- | Trane / Mitsubishi, 200 9 10,9
403A NXTWSTO09
HP- Trane / Mitsubishi, 200 9 10,9
103B403B | NXTWSTO09
HP-103C- | Trane / Mitsubishi, 200 6 7,2
403C NXTWSTO06




[Tponowskenns Tadmuiri 3.2
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Innexc Ha | BupoOHuk Ta Mogens | MakcumanbsHa | MakcumanbHa | MakcumalibHa
MaJIFOHKax rnmojadva XonoaunpHa | OnamoBanbHa
noBiTps, cfm | [lotyxuicte, | [loTyXHiCTb,
MBH MBH

HP-501A | Trane / Mitsubishi, 200 8 9
TPKFYPOO9HM142A

HP-501B | Trane / Mitsubishi, 320 18 17,7
TPKFYPO18HM142A

HP-501C | Trane / Mitsubishi, 200 8 9
TPKFYPOOOHM142A

HP-502A | Trane / Mitsubishi, 200 9 10,9
NXTWSTO09

HP-502B | Trane / Mitsubishi, 300 14 18
NXTWST15

HP-502C | Trane / Mitsubishi, 200 6 7,2
NXTWSTO06

Taxosx, 1St i ABHIEHHS eHeproeeKTUBHOCTI OY/IiBII, @ TAKOXK 32 BUMOTaMHU

2018 SEC, moBiTps B KBapTuUpH mNopaeThcs 3a gonomoroto DOAS, 3 mogaTkoBo

BCTAHOBJICHOIO CHCTEMOIO peKyrnepalli MmoBiTps, 3 €(peKTUBHICTIO OcTaHHbOI /0%

(puc.3.1).

Pucynok 3.1 — Intelli-Balance® 100 Balanced Air Solution, Cold Climate ERV,

50 to 100 CFM, DOAS cuctema BUKOpUCTaHa JJIsI MEXaHIYHOT BEHTHIIALIT B Oy TiBITi
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Ha pucynkax 3.2-3.5 npencraBmneni mianu OBK mis pisHuUX moBepxiB

Oy[iBJIi, a TAKOXK BUJ PO3MIIIEHHS 00JIalHaHHA Ha (pacamax.
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Pucynok 3.2 — I1nan OBK nepiioro nmosepxy 0yiBii
| e . | | |
& FROM KITCHEN HOOD (T N e I T o) ‘ ‘
0 =
| EQ ----- ] |
- ;,I;-.v— —caceu =Tt ,7*-:44 = . e L 7,4®
CEh e, e "2\ | =
SUPPLY (VP [I — | ]
g:] | _ -
= I:] ]
_ i _’A,_ N 4
T ety —) ) ‘ ]
| { d i -
: o 1 q 1 S . -
l — ' ) —I%‘TF ’ O -
| ) - |
== — — =y — =" ———®
B e o I
| | | ]
| | |

| IENTS FOR RATED

QJ) % (J) é é L Q% (J@ ety

Pucynok 3.3 — Ilnan OBK npyroro-dyerBeproro nosepxis OyiBii

i

i

| | @ werwimsrsce monoe
INSULAT

|



53

Pucynok 3.4 — I[1nan po3milieHHs 30BHIIIHIX OJIOKIB TEMJIOBUX HACOCIB HA

Jaxy OyaiBil (BUI 3ropu)
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Pucynok 3.5 — I[1nan po3milieHHs 30BHIIIHIX OJIOKIB TEMJIOBUX HACOCIB HA

naxy Ta ¢acani Oyaisii (Bua 300Ky)
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3.2 Cucrema I'BI1

Cucrtema I'BII B OyniBii 3a0e3meueHa TEIIOBUMHA HACOCAMH TIOBITPSA-BOA, 3a
Bumoroto 2018 SEC.

B miimomy cxema (puc. 3.6) cKkiIagaeThes 3 YOTUPHOX 30BHIIIHIX OJIOKIB (TETUIOBI
Hacoc, Ha MamoHKy mo3Hadeni WH-1, WH-2, WH-3, WH-4), nBox O0akiB-
akymyJsaTopiB eMHicTIO 200 rajioHiB KoxkeH (Ha MaintoHKy no3HaueHi ST-1, ST-2).
[upkymsiis Boau 3a0e3mneuena HacocoM 3 IudpoBuM kepyBanasaM (DCP-1), a Takox
HasiBHUM JJOJTATKOBUM HACOC /Ui KOHTYPY B CHCTEMI TerioBux HaciB (P-1).

JI>kepennom 101aTKOBOT'O HAarpiBy BUCTYMAIOTh €JIEKTPOHATrpiBavi poO3TalioBaHi

6e3nocepeiHbO B 0JHOMY 3 6akiB (ST-3).

CONTROLLER WITH ELECTRONIC SCHEDULING
<=~
~

\
\
! \

] TEMP SENSOR
1
/ ’-‘/
(5»—@&9 HWC FROM

BUILDING

MANUAL AIR VENT

1 GPM GRISWOLD TEMP GAUGE (TYP)
WALVE (TYP]] BALLVALVE T { ! $
J _ A S S
@ ehs- - ! {U =
- X :

1
H i | s HWTO
: ! I | e BUILDING
1 | ?
UNION (TYP) 1 : C? C%? | F-—-
1 14 1 f
z I | 140F | @ :
1 |
@Dl |4 | @Dl || & e 1 e
| |
H i | Z e i L | |
! ! HOSE END | O i
112 RUNOUTS | | | DRAIN VALVE (TYP) I I |
TO WATER HEATERS ! [ | |
! |
[ Lo - —_——— ! !
_/l - * B : ! 8-~ cwrron
e

HEAT PL SERVICE
WATER HEATER (TYP) 1TGPM AT 25 HEAD
120V, 1 PHASE
ALL EXTERIOR

PIPING INSULATED
AND JACKETED WITH
ALUMINUM
PROTECTIVE JACKET

Pucynok 3.6 — cxema I'BII

OcnoBue oonaguanus I'BII 3Beneno g0 tabmunp 3.3, 3.4 Ta 3.5:

Tabmmms 3.3 — Xapakrepructuku 6akiB-akymyssTopiB cuctemu ['BIT

Ingexc Ha Bupo6uuk ta mogens | O6’em, ran HasBHicTb

MaJTIOHKaX €JIEKTPUYHOTO
JOTpiBy, Ta
HOTYXHICTh KBT

ST-1, ST-2 A.O. Smith 200 Hi

ST-3 A.O. Smith DRE-120 | 120 15




Tabnuus 3.4 — Xapakrepuctuku TerioBux HacociB ['BIT

Performance
Uniform Energy Factor
First Hour Rating

83 Gal Sys 119 Gal 5ys
3.75 3.4
115gallons 135gallons

Specifications

Water Temperature Setting
Ambient Air Operating Range
Nom Heating Capacity (Btu/h)
Nom Heating Capacity (kw)
Heating COP @80/47/17°F
Refrigerant Type

Power Voltage

Breaker Size

MCA (Amps)

Compressor Type

Moise Level (DbA)

Weight (Ibs)

Pipe Size (Tank to Heat Pump)

145 or 150°F
-25 10 104°F
15,400 Btu/h
4.5kw
55/42/28
R744 (COz)

208/230v-1Ph-60Hz

15 Amps
7.2 Amps
Rotary
37
108Ibs

'/:"( Both Hot Supply & Cold Return)

55

Max Length inc Vertical Sep 66 ft

Max Vertical Separation 23ft

Max Incoming Water Pressure 95 Psi

Ta6muns 3.5 — Hacocu cucremu I'BIT
[anexc va | BupoOuuk | [IpomyktusHicts, | Tuck, dyr. KonTtposb
MaJTIOHKaxX | Ta MOJICIIh raji/XB BOJSTHOTO
CTOBIIA

P1 Armstrong 14 25 Hi
DCP-1 Armstrong | 30 35 TemnepaTypHuit
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4 OIIUC CUCTEMMU EJIEKTPOITIOCTAYAHHA

2018 SEC nopmye eneproedexTuBHICTh cBiTia B cekinii C405. Ockiabku B qaHil
cekiii kojekc crupaetbcsi Ha ASHRAE 90.1, Bumora no OiabIIocTi MpUMIIIEHB
BuCyBaeThea B BT/pyT? (cexuia C406.3.1), mpoTe, a1 caMuX KBapTHP BEMAracThCs
mo0 He menme 90% cBiTina Oyma 3a0e3nedena LED mammamu (cexmis C405.1.1
Dwelling and sleeping unit lighting efficacy).

Jns memonctparnii BigmoBigHocTi 10 BUMoOr 2018 SEC B MicTO HaJaCHIAIOTH
cnemianbHi Gopmu, mo HazuBaroTbes Lightning Forms (®omu Ocitienss) (puc.

4.1).

Interior Lighting - Space-By-Space Method LTG-INT-SPACE
2018 Ssatile Ensrgy Code Compliante Forms for Commercial Buildings including R2, R3, R4 pver 3 stories ard all R1 Revisud Aug 2021 rov. 3
Prajoet Tiis: L.ynn 3t Apartmznts Dats 3/E2/2022
Caleulation | O new consirustion (0 Arlition - (0) Addiion Far S0CH s

Area oTES stand along + euisting

() Spaces whers < 20% of () Spaces where 2 20% of () Spaces where the Uss ig
luminairez are replacet luminzires are rplaned rhanging {G505)
LPA O stargerd (8 C406.3.1 Reduosd LPA 10% T408.3.2 Reducer LPA 20%
Calculation
To comply with C408. 3.1 or C406.3.2, the Proposed LPD shell be 10% or O Ussr Noie
Type 20% lower respeciively than te Targe! LPA, Refer fo C408.3 for ardiiional regiiromenis] ~ = o
Maximum Allowed Lighting Wattage ™™
Location {plan #, R Py - Wats Alrwed |
room #) Bpase Typs Area in it Watls per it {wataft x area)

|E2.00 - E2.B80 Stairwel ard 0,440 338
|[E2.00 Eleciricalimachanical 333 0,330 123
|E2.00 Blorage rwom > 100 f2 157 0.340 £3

E2.00 - E2.80 Corridor: all other 721 0.370 257

E2.00 Parking area, intstior 2382 d.140 471

Total Area 5470

Rateil Display Allowaroa from LTG-INT-DISPLAY

ArtispleyExhibitOmerme el Exira Lighting from LTG-NT-DisPLAY MoEe[ Allowed Waits 1316

Proposed Lighting Wattage "o™=?

Looation {plan #, . Numbsr of “Patts] Waits
room #) Fixture Dessriplion HOTE4, 8.8 Fishures | Fixture "TE7 Propoeed

oo [Fe- 48 Wl mounted LED stsinwell fiskurs 14 45 530
ez
sprink, slet, heater |F5 - 'X8-144" Unaar wavastraam tsehnolagy LED 4 EL] 133
E2.00 bike storape |F5 - 4'XB-114" Lingar wavesiraam isehnalogy LED 1 35 35
E2.00 - E2.60 F1 - 7" Round semi-recessad LED dowrlight i1 is 130
corritrs
E2.00 (G - 15"z 18" Integral oobupaney sensor, 01100 3 E5 133

Propnasd Rstail Display Lighting from LTGINT-DISPLAY
Total Proposed Walts may not sxcesd Total Alowed Watts for Inferior Lighting Total Propneed Walts 1ig2
[Toterior Lighting Power Allowance COMPLIES WITH C406.3.1

Pucynok 4.1 — Yactuna Lightning Forms npoekty
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I[OI[&TKOBO eHepI‘eTI/I‘-IHI/Iﬁ KOIACKC BHUCYBAa€ BHUMOIM [0 30BHIIIHLOTO

OCBITJICHHS T4 KOHTPOJIIO MPUJIAIIB OCBITICHHS.

Enextpuuna cxema OyaiBii npeacraBieHa Ha Pucynky 4.1:
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Pucynok 4.1 — Enekrpocxema OyaiBii

[Ipukian eneKTpUYHOro IIIaHy OJHI€T 3 KBapTUp HaBeAeHO Ha Pucynkax 4.2 ta

4.3 ta nereHia HaBeJieHa Ha PucyHky 4.4:
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WALL SWITCH
THREE WAY SWITCH

FAM, LIGHT & TIMER COMED SWITCH
FAM TIMER: SWITCH, LINE VOLTAGE INTERMATIC

DUPLEX RECEPTACLE
X" DEMOTES DETAIL OF FUMCTION, LE.
FUMCTIONS LISTED BELOW:

BEE: DEDICATED FOR REFRIGERATOR
USE: DUPLEX RECEPTACLE WITH DUAL USE
G DEDICATED FOR GARBAGE DISPOSAL

RS add

DUPLEX. RECEFTACLE, ABONE COUNTER
(+457) UMLESS NOTED OTHERWISE.

DUPLEX RECEPTACLE, GFCI PROTECTED

DUPLEX RECEPTACLE, GFCI PROTECTED,
ABOVE COUNTER (+487)

HEIGHT.

SPECIALTY RECEPTACLE:
"X" DEMOTES DETAIL OF FUMCTION

JUNCTION BOX

CEILING EXHAUST FAN — BY MECHANICAL
CEILING LIGHT/FAN = EY MECHANICAL

LOW VOLTAGE THERMOSTAT = BY MECHANICAL

WALL HEATER - BY MECHAMICAL

efoecee & u n w0 o

RANGE HOOD PUSH BUTTON SWITCH

RECEPTACLE, ABOAVE COUNTER, TANPER-RESISTANT,
WITH (2) USE PORTS, FROTECTED BY GFCI BREAKER.

DUPLEX RECEPTACLE, GFCI PROTECTED, DEDICATED FOR
MICROWAVE SEE ARCHITECTURAL ELEVATIONS FOR

59

LOW NCLTAGE / COMMUNICATIONS

T
0 LOW VWOLTAGE METWORK PAMEL, INCLUDING DUPLEX
RECEFTACLE

v DATA JACK CATE

HTW| MULTI-MEDIA OUTLET. SEE DETAIL THIS SHEET.

LIGHTING FINTURES

() RECESSED DOWMLIGHT
O SURFACE ROUND FIXTURE

] WALL WOUNTED BATHROOM VANITY

== g TRACK LIGHTING FIXTURE WITH CURRENT LIMITER,
MUMBER INDICATES MAXIMUM AMPERAGE

"}I_l( FAN/LIGHT COMED FIXTURE

EIRE ALARM

%] TN STAMD=ALONE COMBIMATION SMOKE,/0O
ALARM, WITH BATIERY EACK=UF, KIDDE FIREX

& 150V SMOKE DETECTOR WITH BATTERY
BACK=UF, KIDDE FIREX

Pucynok 4.4 — YMOBHI 1TO3HAYEHHS JI0 MATIOHKY 4.2
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S EHEPTETUYHE MOJEJIFOBAHHSA BY AIBJII

5.1 Onuc nporpamMu MoOJeJIIOBAHHS

YacTuHOIO [1aHO1 MAaricTepchbkoi AucepTalii € BU3HAYEHHS  PIBHA
eHeproe(eKTUBHOCTI 3a JOTIOMOTOI0 MojetoBaHHs OyaiBm B nporpami eQUEST —
QUick Energy Simulation Tool (IHCTpyMeHT IIBUIKOTO MOJIEIIOBAaHHS €HEPrii).

eQUEST — ne Bizyansuuii intepdeiic 10 DOE-2, skuii 103BOJIsIE KOPUCTYBATY
OPONTH KPOK-3a-KPOKOM uepe3 pPO3poO0Ky Mojedl Ta CHpOIIyeE JAOCTYH [0
obuncmoBanpHUX MoxauBocTter DOE-2. eQUEST Ta iHImI 1HCTpYMEHTH
MOJICITIOBaHHS 3a3BUYail BUKOPHCTOBYIOTHCS MPOCKTHUMH TPYINaMU SK IHCTPYMEHT
JUIs OL[IHKU BIUIMBY CIOKMBAHHS €HEprii, MOB’A3aHOT0 3 KOHKPETHUMH BapiaHTaMu
JTA3aHY .

eQUEST wam3BuuaiiHO momynspHa Tporpama s MOJCIIOBaHHS
CHEPTOCIIOKMUBAaHHS OYyiBIII, MO0 MPOJUKTOBAHO, HE B OCTAHHIO YEpry, THUM, IO
MporpaMa MoBHICTIO O€3KOIITOBHO. B mepeBakHii OLIbIIOCTI 3€€HUX HOPMATHUBIB
ta snokanpHuX KonaekciB eQUEST e omHuMM 3 MpOAyKTiB, IO NPHHMAIOTHCS SIK
1HCTPYMEHT MOJIETIOBAaHHS.

[Iporpama 103B0JII€E MOJIETIOBATH HACTYITHE:

1. Excruryarartis OyaiBii 3a MOBHUM KayieHIapHUH pik (8760 roaun).

2. Knimatnyni nani 3a moBHUM KaneHnapHuil pik (8760 romuH) 1
B1J100pakaroTh 3aTBEP/XKEH1 OTOIMHHI 301TH.

3. JlaH1 mpo TeMIiepaTypy, COHIYHY paJliallito, BOJIOTICTh 1 IIBUIKICTH BITPY

JUTSL pO3TaITyBaHHS Oy TiBIIi.

4, JlecsTh 1 O1IbIIIEe TEIJIOBHUX 30H.
5. TemoBi MacoBi eeKTH.
6. [ToroguHHi KONMMBAHHS 3allOBHIOBAHOCTI, OCBITJICHHS, €JICKTPUYHE

oOnaJiHaHHS, HaJalITyBaHb TEPMOCTaTa, MEXaHIYHA BEHTWJIALS, HAsABHICTh
oOyaHaHHS JIJI1 BEHTHIIAIII Ta KOHAUI[IOHYBAaHHS MOBITPS, BUKOPUCTAHHS Tapsdoi

BOJIM TOILO TEXHOJOTTYHI HABAHTAKECHHS.
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7.  KpuBi TpOAYKTHUBHOCTI TPH YaCTKOBOMY HAaBaHTAKCHHI s
MEXaHIYHOTO 00JIaTHAHHS.

8. KpuBi Kopekmii MOTy)XHOCTI Ta ©()EKTHBHOCTI  MEXaHIYHOTO
HarpiBaJIbHOTO Ta 0XOJIOKYBAJILHOTO 00JIaTHAHHS.

Yce nepepaxoBaHe BHUIE € MiHIMAJIBHUMH BHMOTaMHU JI0 TIPOTpaMH B SKiH

OyIyTh 3[IIHCHIOBATHCS MOJIeIoBaHHs BiamoBiaHo 10 Appendix G, ASHRAE 90.1.

5.2 Onuc Moae0OBaHHS Ta BUMOTH 10 eHeproeeKTuBHOCTI

[Tponienypa mMomemoBaHHs OaraTOKBapTUPHUX OyaiBeIb JUIS BU3HAUCHHS iX
piBHA eHeproedpektuBHOCTI onucaHa B Appendix G, ASHRAE 90.1, B namomy
Bunajaky, 2016 poxy.

B ocHOBI mpomemypu JEKHTh TMOPIBHSHHS HAIIOrOo JU3aliHy 3 0a30BOIO
MOJEIIIIO, KA BianoBigae MiHiMaiabHUM BUMoram ASHRAE 90.1.

B Tabmui 5.1 mpeacTaBieHH] OCHOBHI €JIEMEHTH MOJIENI, JUIT 000X THU3aiHIB,
Ta KOPOTKI IHCTPYKLIi MO iX MOJC/IIOBaHHIO, a B TaOmuii 5.2 BUMOTH JIO

OTOPOKYIOUMX KOHCTPYKIIIH:

Tabmuug 5.1 — OCHOBHI €J1€MEHTH 3alpolOHOBAHOTO JU3aiiHy Ta 0a30BO1

MOJIEN JUTS TIOCUJIAHHS

Enement nuszaiiny 3anporoOHOBaHUM basoBa mozenn
IU3aiiH
ApxiTekTypa 3a apXiTeKTypHUMHU Bianosigno 1o
TJTaHAMU 3alPONOHOBAHOTO IU3aNHY
Oropomkyrodi 3a apXiTeKTYpHUMH CrnenianbHO BU3HAUYEHI
KOHCTPYKITii TJIaHAMU, TEMJIOTEXHIYHI | KOHCTPYKIIIT JIJIsT KOXKHOTO
XapaKTePUCTUKU €JIEMEHTY 00O0JIOHKH,
BIJIMTOBITHO 710 TEIIOTEXHIUHI
PO3paxyHKiB XapaKTePUCTUKU
BIMOBIIHO JI0O
MiHIMaJTbHUX BUMOT
ASHRAE 90.1 (Tabmmms
5.2)




[Tponosskenns Tabmuiii 5.1
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Enement nuszaiiny

3anponoHOBaHUI
IU3aiiH

bas3oBa moneinn

BciTnomnpo3opi eneMeHTH

3a apXiTeKTypHUMH
IUIaHAMM, TCIUIOTEXHIYHI
XapaKTEPUCTUKH
BIJIIIOBIIHO JI0
JOKyMEHTaIlli Ta
cnenudikamii

ITinomra 40% Bix ruTomIi
cTiH a00 BIAIIOBIIHO JI0
3aIpONOHOBAHOTIO IU3alHHY
(MeHIIe 3 1BOX)
TemmoTexHI4H1
XapaKTEPUCTUKU
BIMOBIIHO JIO
MIHIMAJbHUX BUMOT
ASHRAE 90.1

OcBiTJIEHHSI

3a eIeKTPUIHUMU
TJIaHAMH

BinmosigHo 10
MIHIMAJIbHUX BUMOT
ASHRAE 90.1

Enexrpuune Ob6mamHanHs

3a eNeKTPUIHUMHU
TIJIaHaMH Ta
cnenudikamsaMu

Biamosigxo 1o
3aIMPONOHOBAHOTO JU3aUHY
(1HOJTI TO3BOJICHO
JIEMOHCTPYBATH
€KOHOMIO)

OBK

3a MEXaHIYHUMHU
[JIAaHAMU

Tun obnagHanHs oOpaTu
BIJITTOBIJIHO JI0 TUITY
oynisii (Tab6un. 5.3, 5.4),
e(hEeKTUBHICTH BIIIOBITHO
10 MIHIMAJIEHUX BUMOT
ASHRAE 90.1

I'BIT

3riIHO JOKyMEHTAIlii
[ToTpeba B rapsuiit Boji
JIEMOHCTPY€EThCS
OKPEMUM PO3PaXyHKOM

[Totpeba B rapsiuiit Boji
BIMOBIIHO JI0
3aIpPONOHOBAHOIO IU3aNHHY
(B IESIKMX BHITaJIKaX
JT03BOJICHO JICMOHCTPYBAaTH
€KOHOMIIO), THUII
o0JyaHaHHS 00paTh
BIJIMTOBIJTHO 70 THITY
oynmisimi (Tabmwmms 5.5),
e()EeKTUBHICTH BiIIOBITHO
JI0 MiHIMAJIbHUX BUMOT
ASHRAE 90.1

['padixm ekcruryararrii

OO6patu BiANOBITHO
THITIB IPUMIIICHB

BianosigHo 10
3aMPOIIOHOBAHOTO JU3aAUHY
(1t OCBITIICHHS
JT03BOJICHO 3MIHIOBATH
00 BijIoOpa3uTH
ABTOMAaTHYHUN KOHTPOJIb)
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Tabmuus 5.2 — MiHiMallbHI BUMOTH J0 TEIUIOTEXHIYHUX XapaKTEPUCTUK AJIs

Oynisimi B kiaimMatuyHii 30H1 4C BianosigHo 10 ASHRAE 90.1-2016

Nonresidential Residential Semiheated

Insulation Assembly | Insulation Assembly | Insulation

Min. R-Value Maximum | Min. R-Value Maximum | Min. R-Value

Inswulation entiraly U-0.032 R-30c.i. U-0.032 R-30c.i. U-0.083 R-10c.i.
above deck
Matal building® U-0.037 R-19 + R-11 Lsor u-0.037 R-18 + R-11 Lsor U-0r.082 R-19
R-25+ F-8 Ls R-25 + R-B Ls
U-0.021 R-49 U-0.034 R-30
U-0-104 RO5ci R-11dci U-0.580
Meital building U-0.060 R-0 + R-15.8 c.i. U-0.050 R-0 + R-19 c.i. U-0.162 R-13
Steel-framed U-0.064 R-13+R-7.5 i U-0.064 R-13+R-75¢ci U-0.124 R-13
Wood-framed and other  U-0.064 R-13 + R-3.8ci, U-0.064 R-13 + R-3.8ci. U-0.089 R-13
of R-20 or R-20
Below-grade wall C-0.119 R-7.5c.l C-0.082 R-10 .. C-1.140 NR
U-0.057 R-14.6 ¢.i. U-0.051 R-16.7 c.i. U-0.107 R-6.3 ¢,
Steel joist U-0.038 R-30 U-0.038 R-30 U-p.052 R-19
Wood-framed and other  U-0.033 R-30 U-0.033 R-30
F-0.520 R-15 for 24 in. R-15 for 24 in. NR
Heated F-0.843 R-20 for 24 in. F-0.688 R-20 for 48 In. F-0.900 R-10 for 24 In,

Assembly | Assembly
Max. Max.

SHGC

Matal frarming, oparatle 048 046 o
Metal framing, enfrance 068 068 [
door

All types 0.50 0.40 NR 0.50 0.40 MR 1.15 NR MR
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B tabmuisx 5.3 ta 5.4 npencrapiieHi iHCTPYKIT o0 moaentoBanas OBK miis

0a30BOro qu3aiiHy, a B Tabmnuil 5.5 nis cucremu ['BIT:

Tabmums 5.3 — Tun cuctemMu omayieHHsI I 0a30BOTO JIU3aiHY BiJIITOBIIHO

ASHRAE 90.1-2016 (no3HaueHo cucTeMy ISl JaHOTO IPOEKTY)

Table G3.1.1-3 Baseline HVAC System Types

Building Type, Number of Floors, and
Gross Conditioned Floor Area Climate Zones 3B, 3C, and 4 to 8| Climate Zones 0 to 3A

System 2—PTHP

Residential

Public assembly <120,000 f{*
Public assembly =120,000 ft?

Heated-only storage

Retail and 2 floors or fewer

Other nonresidential and 3 floors or fewer and <25,000 ft°
Other nonresidential and 4 or 5 floors and <25,000 fi2 or

5 floors or fewer and 25,000 ft to 150,000 ft2

Other nonresidential and more than 5 floors or >150,000 ft2

System 1—PTAC
System 3—PSZ-AC
System 12—SZ-CV-HW

System 9—Heating and ventilation

System 3—PSZ-AC
System 3—PSZ-AC

System 5—Packaged VAV
with reheat

System 7—VAV with reheat

System 4—PSZ-HP

System 13—SZ-CV-ER
System 10—Heating and

ventilation
System 4—PSZ-HP
Systen 4—PSZ-HP

Systemn 6—Packaged VAV

with PFP boxes

System 8— VAV with PFP boxes

Tabmums 5.4 — onmc CUCTEM OMaJIeHHs Jis 0a30BOro JAW3aliHy BiJIITOBIIHO

ASHRAE 90.1-2016 (no3HaueHo cucteMy JiIsl JaHOTO IPOEKTY)

Table G3.1.1-4 Baseline System Descriptions

System No. System Type Fan Control Cooling Type ® | Heating Type #

1. PTAC
2. PTHP
3. PSZ-AC
4, PSZ-HP
S

. Packaged VAV with
reheat

6. Packaged VAV with
PFP boxes

7. VAV with reheat
8. VAV with PFP boxes

9. Heating and
ventilation

10. Heating and
ventilation

11. SZ-VAV
12. SZ-CV-HW
13. SZ-CV-ER

Packaged terminal air conditioner
Packaged terminal heat pump
Packaged rooftop air conditioner
Packaged rooftop heat pump
Packaged rooftop VAV with reheat

Packaged rooftop VAV with parallel
fan power boxes and reheat

VAV with reheat

VAV with parallel fan-powered boxes

and reheat

Warm air furnace, gas fired

Warm air furnace, electric

Single-zone VAV
Single-zone system
Single-zone system

Constant volume
Constant volume
Constant volume
Constant volume
VAV

VAV

VAV
vav

Constant volume

Constant volume

VAV
Constant volume
Constant volume

Direct expansion
Direct expansion
Direct expansion
Direct expansion
Direct expansion

Direct expansion

Chilled water
Chilled water

None
None

Chilled water
Chilled water
Chilled water

Hot-water fossil fuel boiler
Electric heat pump
Fossil fuel furnace
Electric heat pump
Hot-water fossil fuel boiler

Electlric resistance

Hot-water fossif fuel boiler
Electric resistance

Fossil fuel furnace
Electric resistance

See note (b).
Hot-water fossil fuel boiler
Electric resistance

BapTo 3a3HA4YUTH, IO 0 KOKHOTO TUITY CUCTEMHU, JOJATKOBO JO BUMOT IITOJ0

e(hEeKTUBHOCTI, BHCYBalOThCS BHMOTH IIOJI0 CHEPTrOCIOKHBAHHS BEHTHIIATOPIB, a

TaKOX JI0AATKOB1 BUMOTH (HANPUKJIIA] peKyneparis, ocyuryBad i T.J1.).
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Tabmuus 5.5 — Tun cucremu I'BII giist 6a3oBoro nuzaitny Big ASHRAE 90.1-

2016 (mo3Ha4Y€HO CUCTEMY AJIsi JAHOTO MTPOEKTY)

Table G3.1.1-2 Baseline Service Water-Heating System

Building Area Type Baseline Heating Method Building Area Type Baseline Heating Method '

Automotive facility
Convenience store

Convention center
Courthouse
Dining: Bar lounge/leisure

Dining: Cafeteria/fast food
Dining: Family
Daormitory

Exercise center
Fire station
Grocery store

Gymnasium
Health-care clinic

Haospital and outpatient
surgery center

Hotel

Library

Manufacturing facility
Motel

Motion picture theater
Multifamily

Museum

Office

Parking garage
Penitentiary

Gas storage water heater
Electric resistance water heater

Electric resistance storage water heater
Eleclric resisiance storage water heater
Gas storage water heater

Gas storage waler heater
Gas storage water heater
Gas storage water heater

Gas storage water heater
Gas storage water heater
Gas storage water heater

Gas storage waler heater
Electric resistance storage water heater
Gas storage water heater

Gas storage water heater
Electric resistance storage water heater
Gas storage water heater
Gas storage water heater
Electric resistance storage waler heater
Gas storage water heater
Electric resistance storage water heater
Electric resistance storage water heater
Electlric resistance storage water heater
Gas storage water heater

Performing arts theater
Police station

Post office
Religious facility
Retail

Schoolfuniversity
Sports arena
Town hall

Transportation
Warehouse
Workshop

All others

Gas storage water heater

Electric resistance storage
water heater

Electric resistance storage
water heater

Electric resistance storage
water heater

Electric resistance storage
water heater

Gas storage water heater
Gas storage water heater

Electric resistance storage
water heater

Electric resistance storage
water heater

Electric resistance storage
waler heater

Electric resistance storage
waler heater

Gas storage water heater

[Ticns Toro, sik roToOB1 2 BapiaHTH Mojieseil (0a30Buil Ta 3alpONOHOBAaHUI),

MO>KHA BU3HAYUTH M BiAMOBITAE MPOEKT BUMoram. [Iporienypa po3paxyHKy

nponucana B cekuii 4.2.1.1 ASHRAE 90.1.

B ocHOBI po3paxyHKy JICKHUTH MOPIBHSHHS ABOX PO3PaXyHKOBUX BEJIMYUH —

PCI; Ta PCI (s Toro, mo6 Bianosigatu cranaapty PCI<=PCI).

Aac

PCI, = [BBUEC + (BPF*BBREC)]/BBP,

(1)

PCI — Performance Cost Index, po3paxoBanuii BianoBigHo A0 posainy G1.2

(bopmyna (2)).
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BBUEC — uacTka BUTpaT KOIUTIB Ha pIYyHY €Heprito OyaiBiai, IO BKIIOYAE
HEperyJboBaHl BUTPATH HA €HEPrito Oy IiBIIL;

BBREC — yacTka BHTpaT KOIITIB Ha pidYHY €HEPTiF0 OY/IIBII, MO0 BKIIIOYAE
peryiboBaHi BUTPATH HA €HEprito OyAiBii;

BPF — koedittieHT edexruBHOCTI OyaiBii 3 Tadmuii 4.2.1.1 (tabn. 5.6). Skmio
OyIiBJII Mae KilbKa THIMIB 30H 3a0ymoBu, HeoOximuuii BPF mae mopiBHIOBaTH
CEpEeIHbO3BAKEHOMY 3a IUIOIICI0 THUINIB IO 3a0yJ0BH (AJI1 AAHOTO IPOEKTY HE
MOTPiOHO);

BBP — npoyktuBHicTh 6a30B0i Oy11BJI1 (B KOIITaX HA PIK).

SIKIIO CIIPOCTHUTH MOSICHEHHS (OPMYJIIH Ta PO3PAXyHKY, 1€ IPOCTE MOPIBHIHHS
BUTpAT KOLITIB Ha PiuHy €KCIUTyaTalito 0a30B0i Ta 3alpONOHOBAaHOI OY/I1BIIi, IPOTE,
BIUIMB HEPETYJbOBAHOI YacTKH eHeprii (ce0To, yacTka eHeprii sfKy HE MO)KHa
3MEHILIUTU MOKPAIlylOUl TEXHIYHUN CTaH Oy/iBil) Ha KIHUEBUHA pe3yibTar
3MEHIIECHUM.

Tabmuns 5.6 — BPF nns pizaux kimiMatuaaux 30H BianosigHo 10 ASHRAE

90.1-2016

Table 4.2.1.1 Building Performance Factor (BPF)

Climate Zone

DA 0B
Building and | and
Area Type® | 1A | 1B | 2A ac 4c 5C 7

Multifamily 073 073 071 069 074 073 068 078 081 081 076 080 081 076 079 074 0.80

Healthcare/ 0.64 056 0.60 056 0.60 056 054 057 053 055 059 052 055 057 052 056 0.56
hospital

Hotel/motel 0.64 065 062 060 063 065 064 062 064 062 060 061 060 059 061 057 058

Office 058 062 057 062 060 064 054 058 060 058 060 061 058 061 061 057 061
Restaurant 062 062 058 061 060 060 061 058 055 060 062 058 060 063 060 065 0.68
Retail 052 058 053 058 054 062 060 055 060 060 055 059 061 055 058 053 053
School 0.46 053 047 053 049 052 050 049 050 049 050 050 050 049 050 047 0.51

Warehouse 0.51 052 0.56 058 0.57 059 063 058 060 063 060 061 065 066 066 067 0.67
Allothers ~ 0.62 061 055 057 056 061 059 058 057 061 057 057 061 056 056 053 0.52
PCI = Proposed building performance/Baseline building performance, (2)

ne
Proposed building performance — piuHi KOIITM Ha EHEPrit0 A

3aIpOIIOHOBAHOTO JU3alHY;
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Baseline building performance — te came o i ¢popmyi (1);

Sk 3anponoHOBaHI XapakTEpUCTUKHU OyiBIi, Tak 1 0a30Bl XapaKTEPUCTUKHU
OyJliBJII TTOBHHHI BKJIIOYATH BCi KOMIIOHEHTH KiHIIEBOTO BUKOPHCTAHHS BCEPEAMHI
OyZiBJl Ta MMOB’s3aH1 3 HEIO M1l Yac PO3PaXyHKY 1HJIEKCY €(pEeKTUBHOCTI.

[Ipu anamizi HOpMaruBiB CIIIA Oyio BHSBJICHO IIiKaBy 3aKOHOMIPHICTB:
nouynHarouu 3 2018 nukiTy KoJeKciB, OUIBIIICTh HOPMATHRBIB TIOYAIH B OUIBIIN Mipi
nocunatuck Ha Appendix G, ASHRAE 90.1, npote Ti mporpamu Ta KOJEKCH, 110
BHMAararoTh OUTBIIOT eHeproeeKTUBHOCTI TPOCTO MAIOTh 1HAWBITYaIbHI BUMOTH JI0
BPF.

[IpogoBXyrouu OTJISIT BUMOT €HEProeeKTUBHOCTI caMe /ISl HAIlIOTO TIPOEKTY,
BUMOTH HACTYIIHI:
. ASHRAE 90.1-2016 — BPF 0.81;
. 2018 SEC — monemoBanust no ASHRAE 90.1-2019, BPF 0.52, nmomaTtkoBo
Bumoru 10 BPF nis GyniBens 6e3 BcraHoBIIeHO1 (hoTOBOJIBTATKM O1bI cyBOpi (BPF
0.5044). Takox po3paxyHok PCI ta PCIl; mae nmpoBOIUTHCH 3 BHUKOPHUCTAaHHSAM
BukuaiB CO, 3aMICTh pO3paxyHKy 4epe3 KOIITH Ha €HEPTiIO.
. Built Green Multifamily 4-Star — monentoBanHs 1o BiamoiaHO 10 2018 WSEC
ta Bukopuctatu BPF 0.52 mia po3paxyHky, ab0 MOZENIOBaHHS MO BIAMNOBIAHO 10
2018 SEC.

OTxe, KIHIIEBOIO UL MPOoekTy € BianoBigHicTh 2018 SEC muisixom Total

Building Performance.
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[TepmmM KpoKOM B MOJIETTFOBaHHI B JaH1i TporpaMi € 0OpaHHS 3aralIbHAX THITY

OyniBmi, rpadiky ekcrutyarauii (B 3aJIeXKHOCTI BiJ TUIly), Tapu(iB Ha eHepriio, Ta

KJII1IMaToOJOI'11.
™\ €QUEST DD Wizard: Project and Site Data ? X
H General Information
asea [
\_Project Name: [ Project 9 Code Analysis: |- none - -
BVI6|p Twny 6y,u|Br|| | Building Type+> |Cffi.:e Bldg, Two Story LI
Building Location and Jurisdiction
. . Location Set: |Ca|i":rr a (Title 24) j
KnimaTonoria ) \
Region: |Lus Angeles Area (CZ06) j Jurisdiction: CA Title24 ﬂ L]
City: |Las Angeles AP j

utilities and Rates

Analysis Year: | 2022

v Prevent duplicate model components

Next
Screen

Wizard Screen | 10f 7 - > -

@) Help

Utility Rate
Electric: ISCE (ca) ;I |GS—Z (non-TOU, 20 < kW < 500, three-phase service) ;I
Tapucm |—+— Gas: [sca(ca =] [GN-10 (buildings with < 20800 therms/ma) |
Other Data

Usage Details: |Hourly Enduse Profile +

Continue to
Navigator

Pucynok 5.1 — CraproBa cropinka npoekty B mporpami eQUEST

[N €QUEST Design Development Wizard: Project Navigator T X
Project Name:
CnMUCOK KOMMNOHEHTIB
Obonow pockry | | Mmoo | s s s
Cnmcok OBK cuctem Edit Selecte
Byaisni Edit Selected Air-Side System |
Packaged HYAC CW Equipment |
MeHio HanawTyBaHHA WSHP Plant Equipment |
rBern GSHP Plant Equipment | Edit Selected Shell | Edit Selected System |
CHW Plant Equipment | Create New shell | Create New System |
HW Plant Equipment | | 1 |
2-pipe Plant Equipment |
DHW Equipment |
telp @)  Einish 5ie

Pucynok 5.2 — mento oropoxens, OBK ta I'BII (cripouienuii pexum) B

rporpami
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[Ticns 3armoBHEHHS] OCHOBHOT 1H(OpMAIIii IO MTPOEKTY, MpOrpaMa BiJIKpUE MEHIO
B SKOMY MOXHAa 3aJlaTh apXiTeKTypy, XapakTepuctuky oropoxenb, OBK ta I'BII.
Ileit pexxnm HaszmBaeThesi Design Development Wizard, Ta mo3Bonsie IIBHIKO
3aIIOBHUTHU MOJEIIb, TPOTE OLIBIIICTh MOJENEN MOTPEOYIOTh JOOPALIFOBAHHS B 1HIIIIH
gactuHi iporpamu — Detailed Mode.

Detailed Mode He 103BOJISI€ TaK MIBUIKO 3aIIOBHIOBATH iH(POpPMAIIit0, TPOTE J1a€
3MOTY MPOMNPAIIOBATH KOKEH aKIeHT OyA1BJ1 OUTBII AETAILHO Ta 1HAUBIAYAIbHO IS
kokHOTO TpuMimeHHs. [Ipu nepexoxaiB Bix Design Development Wizard, 3anmoBHeHa

B HbOMY 1H(OopMallis 30epexkeThCs, 0 3HAYHO NPULIBUALIYE MTPOILIEC.

[N eQUEST DD Wizard: Shell Component — Bldg Envelope & Loads 1 ? X
. . Building Footprint
dopma 30BHILLHIX B
T~ Footprint Shape: hod Building Orientation
OropofkeHs
Zoning Pattern: |:e’ meter / Core j Plan North: |North -
qJOpMa BHyTpiLUHiX / Footprint & Zoning Dimensions
30H Zone Names and Characteristics | Perimeter Zane Depth: 15.00 ft
W Specify Aspect Ratio 1.00
x1:| 11180 f&  y1:| 11180 f
Bi3yaﬂi3auiﬂ —k—"““‘—s Vi Area Per Floor, Based On
Building Area f Number of Floors: 12,500 ft2
Dimensions Specified Above: 12,499 ft2
Floor Heights
| > FArTofir: 12.0 ft Fir-To-Ceil: 9.0 ft
BI/ICOTEI noee pxy | | Roof, Attic Properties
1 I Pitched Roof
46,5% Percent Perimeter Zone
MeHo nopaBaHHsA
noxmnoro ﬂaxy "B Previous Next K Return to .
plcalBassll 2oy “r' i=r “Screen Screen ﬁavlgatnr

PucyHok 5.3 — MeHI0 107aBaHHS apXiTEKTypU

[Ipu nonmaBannHi ¢GopMu IS €JIeMEHTY OOOJOHKH OyiBII, MOXHa SIK
BHKOPHUCTATH MPOCTI TEOMETPUYHI (IrypH, Tak ¥ TOAATH IMIKIAAKY TUIaHIB Oy TiBIIi.

[Tomanmpii  ekpaHu B MEHIO JIO3BOJISIIOTh  HAJAIITyBaTH  CKJIAL —Ta
XapPaKTEPUCTUKA OTOPODKYIOUHMX KOHCTPYKINH, BIKHA, PEKHMH EKCIUTyaTallii,

OCBiTJIeHH}I, CIICKTpOIIpWjIaax Ta 3IrpyHyBaTH 30HU OJIs1 THOAAJIBIIOTO AOOJAaBAaHHSA
OBK.
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[N eQUEST DD Wizard: Air-Side System Type -- HVAL System 1 ? *
HVAC System Definition
Hassa cucremu —
= System Type Name: ‘ HVAC System 1
| | = Cooling Source: ‘Dk Coils ﬂ (_J)
Twn oxonogKeHHsA — )
Heating Source: ‘Fumaca ﬂ
—//7
Twun onanexHs
System Type: ‘Pa:kaged Single Zone DX with Fumaceﬂ
Tun cuctemu za DOE-2 ——
System per Area: ‘E'_;stem per Zone j Compenent Mame Prefix: | 51
. /ﬁ Return Air Path: ‘Ducted ﬂ Suffix:
HaHBHICTb (# Prefix+5uffix characters must be == 4)
HOBITponpOBOAIB [¥ Prevent duplicate model components
System Assignment to Thermal Zones*
30HM Wo
6 Shell Component(s) Description of Assigned Zones
= .
0 CnyroBwabCH i |BEldg Envelope & Loads 1 ~ |All Zones j
OaHHOK CUCTEMOKD 2 |- undefined - -
* Assignments here are superseded by HVAC assignments made on the zone group screen (by shell)
Mext o Return to 2
Wizard Screen | 1of 7 -« ﬁ) Help Soreen ﬁavigatnr

Pucynok 5.4 — mento nogaBanss cuctem OBK

Jlam nporonyethest noaatu cuctemu OBK depes Bianosigae MmeHio (PucyHnok
5.4), mpore cuctemu OBK nyke yacta HEOOXIJHO JOOMpALIOBATH B ACTAIBLHOMY
PEXKUMI.

Tyt xe 3amaeMo TUI CUCTeMH, JPKEpesia OMAaJCHHS Ta OXOJIOJKEHHS, Ta
obupaeMo BIANMOBIAHY cucTeMy B Oi0OmioTterni. Takok, BKa3yeMO HasBHICTh
MTOBITPOTIPOBO/IIB Ta 3a3HAYAEMO SIKI 30HH OOCITYTOBYIOTHCS IIEF0 CHCTEMOTO.

Ha momanpmumx BikKHaX MEHIO BKa3zyeMo €(QEKTUBHOCTI IS OMAaJCHHS Ta
OXOJIOJDKEHHS, 3a HEOOXigHOCTI migdmpaeMo HeoOXimHI KpuBi obOmamHaHHS. [{ns
CHCTEM 3 BOJISIHUM KOHTYpPOM 33J]a€EMO TTapaMeTPpH KOHTYPY.

Mento nonasanss cuctem ['BII (Pucynok 5.5) no3Bosisie 3aiatu napameTpu
cucremu ['BII nmns mamoro mpoektry. Bapro oOpaTu manmBo, THII HarpiBada Ta
po3paxyHkoBy notpeOy Ha ['BII B ran. (Haituacrimie mpuitmMaeTscs 25 Taji/moJuHy Ha
JICHb, MPOTE 32 YMOBH BHKOPHUCTAaHHS €()EKTUBHUX KpaHi, pOOUTHCS MepepaxyHoK,

1100 11e BpaxyBaTH).
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N eQUEST DD Wizard: DHW Equipment ? s
idential D ic Water
Heater Specifications
rlan UBO Heater Fuel: Efficiency Spec.: Efficiency and Standby | =
/;’ Heater Type: s Thermal Efficiency: 0.800 fraction
TH“ (3 6aKOM 4u 663) [ I— Hot Water Use: ga\jpersomday
Input Rating: - kBtuh
MoTpeba B rapsuiii (AR
BO/I, po3paxoBaHa Tank Capacity: gal Insulation R-value: | 12.0 h-ft2-°F/Btu
OKDEMO Standby Loss: -- %/hr
nOTY)KH icTh /| /water Temperatures
HarpiBaqa 3a Supply Water: 1?5.', oF Inlet: [E:.z s Ground Temperature LI
OOKYMEeHTaUiew
umping
. ! Recirculation %: ?.3 %
Brpatu B 6aui
Temnepatypa /
rapsiyoi Bogu Wizard Screen | 1 of2 <] Q) be S
—

Peuupkynsadis

PucyHok 5.5 — meHnro nonaBanns cucteM ['BII

Takoxx TyT 3aAar0ThCsl BTpaTH B Oaii (SKUIO BIH €), CUCTEMAa PELUPKYJIIALIT,
e(hEeKTUBHICTH Ta IMOTY>KHICTh HarpiBayva 3a HasBHOCTI Takoi iHpopMmarrii.

[Ticas TOro sik CTBOpEHa reoMeTpist BCiX MOBEPXIB, Ta 3aJaHl 1HII1 MapaMeTpu
OyniBi (3a OaXKaHHSIM), MOXKHA ITEPEXOJIUTH B JCTANBHUIN PEXKUM, KU 3yCcTpidae Hac
Bi3yasmi3almiero 1moOymoBaHoro o6’ekty B 3-J Ta MeEHIO OLIbII JETaabHOTO
HAJAIITYBaHHS OTOPOJDKYIOUMX KOHCTpyKLid. Ha pucyHky 5.6 HaBemeHO aepeBo

kommoHeHTiB Bkiaaku Building Shell eQUEST:

Component Tree ax

E Project: '2117-1007 Lynn Street Apartme:
[0~ Global Parameters
£ Building Data

. [1] BASEMENT_O
1[5 LEVEL_1

J] LEVEL 2

5] LeveL 3

(1] LEVEL 4

[0 LEVEL 5

i [0 ROOF_6

--[Z3 Fixed Shades
-~ Building Shades
-3 Pelygons

[~y Censtructions

€

£

[

1[0 Layers

-1 Materials

--[10 Wall Parameters
[0 Glass Types

-~[Z0 Glass Type Codes
--[20 Window Layers
@20 Annual Schedules
-2 Weekly Schedules
(120 Daily Schedules

Pucynoxk 5.6 — JlepeBo komnoneHnTiB Bkiaaku Building Shell eQUEST
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[TounHarouu 3 ILOTO MEHIO, OUIBII JIETALHO OyAYyTh OMKCAH] BX1IHI JJAHH1 JJIs
MOJIEJIeH came IbOTO MPOEKTY, Ta MPOIEC BHECEHHS ITUX JIaHUX B MPOTpamy.

Pe3ynbraTi MOsI€TIOBaHHS apXiTEKTypy HaBeJIeHO Ha pUCyHKax 5.7 Ta 5.8:

Pucynok 5.7 — Eneprernuna mozaens eQUEST, 3-D pennep niBHI4HOTO Ta

cxigHoro (acanis

Pucynok 5.8 — Eneprernuna mozaens eQUEST, 3-D penznep niBaenHoro ta

3axigHoro Qacasis
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5.4 MopenroBaHHA OrOPOAKYBATbHUX KOHCTPYKILiH

Jlist KO)KHOTO THITy CTiHM (B JaHOMY MPOEKTI TUMHU TaKi: MAacWBHI CTIHH,
JIepeB’siHA paMa, CTiHU 10 TPYHTY) Ta Jaxy MPOBOJUTHCS PO3PAXyHOK JJIS TOTO 1100
OTpUMATH TPUBEIACHUIN KoeilieHT Teruronepenadi (IuUB. MyHKT 2 guceprallii), Ta
CTBOPIOIOTHCSl BIJMOBIAHI «IUPOTH», Ta 00 €IHYETHCS 3 BIAMOBITHUM THUIIOM
ctin/naxy. [Iponeaypa nmoBroproeThes s BikoH. Ha pucynkax 5.9 ta 5.10 HaBeneHi

penaepu OyAiBil B mporpami:

Pucynok 5.9 — Eneprernuna mozaens eQUEST, 3-D penaep 3
BB1J100paXEHHSIM HEMPO30pUX OrOPOJIKYBAIbHUX KOHCTPYKIIN B 3aJI€KHOCTI BiJ

TUITY

Pucynok 5.10 — Eneprernuna moznens eQUEST, 3-D pennep 3

B1JOOpPaXEHHSIM ITPO30PUX OrOPOKYBAIBHUX KOHCTPYKIIN B 3aJI€KHOCTI BIJ] TUILY
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JIist Hempo30puUX €NEeMEHTIB OOOJOHKM caMa  KOHCTPYKIlS 3aJa€ThCs 3
ypaxyBaHHSM CKJIQJy CTIHM Ta MacHBHOCTI miapiB, a U-value perymtoerbcsi 3MiHOIO

XapaKTEPUCTUK TEIIOI30IAIIHHOTO Iapy.

Surface Construction, Layers, and Material Properties ? X

Construction  Lavers l Material ]

Currently Active Layers: |EL1 EWall Cons Layers j

Layers: |EL1. EWall Cons Layers
Inside Film Resistance (R-val): 0.680

Material Layers (ordered from outside to inside):

SR TR | Gnren) | Qs | Guaioon | (ner/st)
1 |Plywd 5/8in (PW04) - 0.052 0.0667 34.00 0.290 n/a
2 |Insul Bd 1/2in (IN61) - 0.042 0.0316 18.00 0.300 n/a
3 |EL1 Ewall Cons Mat 2 (14.63) = n/a n/a n/a n/a 14.630
4 |GypBd 1/2in (GPO1) - 0.042 0.0926 50.00 0.200 n/a
5 - n/a n/a
6 - n/a
7 - n/a
3 - n/a n/a
g - n/a
10 |nfa n/a

Done

Pucynok 5.11 — npuknaj 3a1aHHs OropoKyHOUUX KOHCTPYKIIIH

BUKOPHUCTAHUX B JAHOMY MPOEKTI

JUis CBITIONPO30pUX €JIEMEHTIB Halvacriimie Buctadae 3anatd U-value Tta

SHGC B BiIIIOBITHOMY MEHIO.

Slass Type Properties

Currently Active Glass Type: |Mt|-door j Type: Simplified

Basic Specifications ] Component Details ] Solar/Optical Details

Glass Type: | Mtl-door

Specification Method: |Simplified j

Simplified Input Information

Shading Coefficient: 0.44
Glass Conductance: 0.25 Btu/h-ft2-°F

Visible Transmittance: 0.90

Outside Emissivity: 0.84

Pucynok 5.11 — nmpukian 3a1anHs BIKOH BUKOPUCTAHUX B JAHOMY TPOEKTI
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5.5 MoaemnoBanns B nporpamMi eQUEST BHyTpilnHi HaBaHTaKeHHSA

Ha nmaniii Bkiaami Oynu 3a7aHi Taki mapaMeTpu:

1. KinpkicTh mrosiel B KO)KHOMY IIpHMIIIEHI Ta rpadik iX nmepeOyBaHHS
2. HaBaHTa)xeHHS Ta KOHTPOJIb CUCTEMH OCBITICHHS

3. Enextpuune o0nagHaHHS

4. [HdinbTpanis

5. JlomatkoBa BHYTpIIIHS Maca

KinbkicTs moneit Ta rpadik nepeOyBaHHs B OyIiBi:

Kinekicte smroneit BusHauvaerbesa 3riqHo 10 ASHRAE 62.1 mna Oinbirocti

HCXKUTIIOBHUX HpI/IMiIJ_[eHB. I[J'IH JKMTJIOBUX KIMHAT JJI1 BUSHAUYCHHA KIJIBKOCTI J'IIOI[GfI

BUKOPHUCTOBYETHCS HACTYITHA opMyIIa:

Jc

n=2+(NB-1)*1

N — po3paxyHKOBa KIJILKICTh JIFOACH B KIMHATI;

NB — KUJIBKICTB CITaJIEHh B KIMHATI.

HaBanTaxeHHs Ta KOHTPOJIb CUCTCMU OCBITJICHHS:

Haiivacrtime  iHdopMaliiro

po

OCBITJICHHS

3)

3aa€TbCI B BUIUIAAL

CEPENHbO3BAKEHUX MHMTOMHUX MOTYXHOCTeH (BT/QyT?) [ KOXKHOIO —THUILy

npuMinieHHs, BianoBigHo A0 Tabdmuii 9.5.1 ASHRAE 90.1 (puc. 5.12), nansi 3 skoi

TaKOX BHUKOPUCTOBYIOTbCA B 0a30BOMY JU3aiiHI.

JIns  KUTIOBUX  KIMHAT

(3armpoOTIOHOBAHOTO JTN3aiiHy) HEOOX1THUIA JTOJATKOBUN PO3PAXyHOK, IO BKITIOYAE B

cebe ypaxyBaHHSI JOJIATKOBOTO OCBITJICHHS (TOrO IO BMHKAETHCS B PO3ETKY),

OCKIJTbKM Takui qu3aiiH € TunoBuM i CIIIA (tab. 5.7).

Tabnuug 5.7 — po3paxoBaHi MUTOMI OTY>KHOCTI JJIsl pI3HUX THIIIB IPUMIILEHb

B 3aIIPONIOHOBAHOMY JM3aiiHI Ta 6a30Bii MOJEN1

Tun npumineHb [Turoma MOTYXKHICTB, | [IAITOTMa TOTYXKHICTB,
Br/dyt? Br/dyT?

KimuaTtu 0,68 0,68

Cxommn 0,44 0,6

TpancdhopmatopHi kimHaTH | 1,5 1,5

Knanosi kiMHaTH 0,8 0,8
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Table 9.5.1 Lighting Power Density Allowances Using the

Building Area Method
Automative facllity 0.7
Canvention centar 0.76
Courthouse 0.90
Danirg: Bar loungedeisure 080
Daning: Cafeteriafast food 0.79
Danirg: Farmily 0.78
Dormitony 0.61
Exarcise center 0.65
Fire station 0.53
Gyrnnasium 0.68
Health-care clinic 0.82
Haspital 1.05
Hatelmotel 075
Library 078
Manufacturing facility 0.90
Maotion plcture theater 0.83
Multitarmiby 0.68
Museum 1.08
Offica 073
Parking garage 0.15
Panitentiary 075
Performing arts theater 1.18
Police station 0.80
Poat office 0.67
Religious facility 0.84
Retail 1.06
Schooluniversity 081
Sports arena 0.87
Tewn hall 0.80
Transportation 081
Warehouse 0.48
Waorkshop 0.90

a Incases whene both a general luidéing area type and a spacific boldng area type ane listed,
Iha spacilic buding anea bype shal apply

Pucynok 5.12 — tabmuug .5.1 ASHRAE 90.1 1 Lighting Power Density
Allowances Using the Building Area Method, came Taki THITH IPUMIIICHB
BUKOPHUCTOBYIOTb IIPH JIIJICHH1 Oy/iBII1 Ha 30HU OCBITJIEHHS, @ TAKOXK MaKCUMajbHa
JIOIyCTUMA MOTY>KHICTh OCBITJICHHS JUIsI KOKHOTO TUITY 30HH
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Enextpuune o0nagHaHHS:

HapanTakeHHS €IEKTpUIHOTO OOJIaHAHHS MOXKHA 3a7aTH SK 1HIWBIIyaJIbHE
HaBaHTXKEHHS KOXXHOTO TpWiIaxy (M0 S5 mTykK), ad0 SK MUTOMY BEIWYHHY Ha
OJIMHHUIIFO TUTOMII. J[0/1aTKOBO MporpaMa MpOCUTh BU3HAUYNUTHUCH 3 YACTKAMU SIBHOTO Ta
NPUXOBAHOTO HABAHTAXCHHS, 110 B JPYroMy BHUMAJKY TpeOa CepeTHbO3BAKUTH IS
TPYIH TIPUIAIIB.

Takox, 3riiHo ASHRAE 90.1 HaBaHTa)keHHs BiJl €JIEKTpONpUiIaaiB Mae OyTu
pO3MOAiieHe Ha YacTKy MNpWIaAiB (XONOIWIBHUK, TMpallbHa, CYIIMJIbHA Ta
MOCYZIOMHIOYa MAIlIMHHU, TUTWTA) Ta 9acTKy Tak 3BaHux Plague Loads, mo BpaxoBye
HenocTiiHe obnanHaHHs ((peHu, TenesizopH 1 T.4.) (Tab. 5.8). BinpizHse ui rpynu
MIPHITAJIIB TE, 110 HA TIEPIIiH IPYIT MPUJIaIiB MOJIHA ITOKA3yBaTH €KOHOMII0, OCKUTBKH
iX MOXHa BCTAHOBIIIOBAaTH Bix 3a0yJOBHUKA, Ta OyTH BIEBHEHHM, SKE cCame
obnagHaHHs Oyje npuadoaHe.

Tabmums 5.8 — cTaHmapTHE CIOXKUBAHHS €JICKTPOIPIIIAIIB ISl MOJICTIOBAHHS
(B 6a3zoBOMy mum3aiiHI BBa)kKaeThCs, IO 3aBXAMW BcTaHOBIeHO He Energy Star, B

3aIPOITIOHOBAHOMY B 3aJICKHOCTI BiJl TM3aHHY)

Load-Sourceo Energy-Consumptiono Se"s::?';"&ﬁ'(‘:)twd'
Refrigerator-(1,6) 529-kWh/yz-Baseline Building -electricity -usage (conventional unit)
423 kWh/yg Proposed Design-electricity-usage (ENERGY-STAR- 1.00/0.0=
unit) <
Dishwasher(1)-2 206 kWh/yx Baseline -Building electricity-usage (conventional unit)-
164 kWh/yy Proposed Design-electricity-usage (ENERGY-STAR: 0.60/0.15=
unit) <
Clothes-Washer-(1)-2 In-unit-clothes washers:-81 kWhiyg
Baseline Building-electricity-usage-(conventional unit)-57 kWh/yr{
Proposed Design-electricity usage (ENERGY-STAR unit)f 0.80/0.00
Commercial-clothes washers: 196 kWh/yr{
Baseline Building-electricity-usage (conventional unit)-138-kWh/yx{
Proposed Design -electricity-usage (ENERGY-STAR -unit)-©
1 o) 1o 41 - -~
Cool;':xoxf :;er;lee)?c 604 kWh/'year 0400303
Cooking (2) (gas- 45 Therms'year © 0300200
stove/range)-o
Clothes Dryer-(2)(5)< Electric Dryer: kWhiyz="[418-+(139*Nbp]*F] Electric Dryer:-
Gas Dryer: Electricity: KWhiyp =38+ (12.7*Npp)]*F ¢ 0.15/0.05]
Gas: Thers/yr="[26.5+(8.8*NhDI*F] GasDryer:¢
Nbr=-Average number-of Bedrooms-in-dwelling-units. Electricity—1.0/0.0¢
F-=-scalefactorto-account-for-increased number-of-cycles-of* Gar—0.100.050
common-space-clothes-dryers. -F=1-for-in-unit-clothes-dryers.-
F=2.423 for-common space-clothes-dryers.-2
Miscellaneous Dwelling- 1.05 kWh/FFA -annual usage .
unit Plug Loads (3)< FFA = Finished Floor-Area-of living-space-in-square feet 0800.1=
Miscellaneous Non- Corridors, Testrooms, stairs,-and support-areas:-0.7 kWh/ft2-annual-
Dwelling-unit-Plug-Loads- usage. ]
3)e Offices: 4.9 kWh/2-annual usage ] 1.0/0.0<
Other- Multifamily-Public& Common-Areas:-1.6 kWh/ft2-annual-
usage-<




78
[ndinbTpanis
B 6asoBoMy BapianTi Mae Oyt BcTaHoBjIeHa Ha piBHi 0,4 c¢fim/ft* mpu TrcKy B
50ITa, mis 3ampOINOHOBAHOTO BapiaHTy 3a pPe3yJIbTaTaMH TECTy (JIHMB. CEKI0 2
nucepTariii), B Harmomy Bunaaky e 0,25 cfm/ ft? npu tucky B 50I1a (3a MiHIMaIbHUMU
Bumoramu 2018 SEC). Ilpore, mepen 3aHeceHHSM A0 MOJENI, PE3yJIbTaTH TECTY
MarTh OyTH TIepepaxoBaHi Ha HOpMaIbHI YMOBH 32 (HOPMYIIOFO:
Inf,, = TR*0.112 4)
ne
Inf,, — 3HAYeHHS, 1110 Mae OyTHU 3aHECEHUM JI0 MOJIEJII;

TR — pesynbrar tecty npu S0I1a.

JloaTkoBa BHYTPIIIHS Maca

3anaerbes 3riiH0 ASHRAE 90.1 ans odicHuX Ta )KUTIOBUX NPUMIIICHb Ha
piBHi 8 ibs/ft?.

I'padixm nepedyBanHs MH01eH, OCBITIICHHS, poOoTH o0manHanss, [ BIT Ta OBK

3a/IaI0THCS 3T1/IHO JaHUX €JIEKTPOHHOTO pecypcy comnet [18].
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5.6 MopgeaoBannsa BoassHa yactuaa OBK

Ha nmaniii Bkaaami 3aqaroThes (SIKIO HEe OyiIu 3a71aHi) a00 KOPEryrThes (SKIIO
MOTPEOYETHCS TICISA CIPOIICHOTO PEKUMY) IMapaMeTPH BOJOHArPiBadiB Ta CHCTEMHU
I'BII.

Cucremu I'BIT

[Iporpama 103BOJISIE  MOJENIOBATH  €JEKTPOHArpiBavi, ra3oBl KOTJIU
(aTMocdepHi Ta KOHACHCAIlIHHI) Ta TEMJIOBI HacocH (MOBITPS-BOJIA, BOJIa-BOA) SIK
mxepeno eHeprii ayg notped I'BII 3 6akamu ta 6e3.

B 3anporonoBanomMy BapiaHTI MM MoJier0eMo TerutoBuid Hacoc 3 COP 2.9, a
TaKOX MOKpalleH1 Kpanu (motpeda Boau Oy/1e MEHIIO 3a 0a30BUii BapiaHT), a TAKOXK
BKa3ye€MO MICIIC pO3TalllyBaHHS HarpiBada, Ta HACOCH PEIUPKYIISIT (IUB. YaCTHHY
3).

Jlis  6a30BOro  BapiaHTy TYT MOJICIIOEThCS Ta30BUH  aTMOC(EpHUN
BOJIOHarpiBad 3 6akom, epextuBHicTh 80% 3a Bumoramu ASHRAE 90.1.

BononarpiBaui nist cuctemu OBK B 6a30BoMy BapiaHTi

Ha miif BKkIaaii Mu MoAenoemMo 2 6oitniepu siki OyayTh 3aJ0BUIBHSITH TOTpeOU
OBK. EdextuBnictb Mae 0yt 80%, a TAKOXK CyMapHa MOTYKHICTh Ma€ 3aI0BITHHUTH
125% noTtpedu po3paxoBaHoi nmporpamoro (3anaerbes yepe3 ¢pyHkuiro Capacity Ratio

o 62,5% Ha KokeH Ooitiep).
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5.7 MopemnwoBannga OBK

OnamoBaibHI TpUIAAA MOJCTIOIOTHCSA Ha Mid Bkjiaami. [Iporpama mae
MO>KJIMBICTb CUMYJIIOBATH OAMH TUI 00JaHaHHA IUTtoc baseboard heater B koxxHOMY
npuMilieHi, abo TOE€IHYBaTH JCKIIbKa 30H IIiJI OJHUM OOJIaJIHAHHSM, 3a
HEOOX1THOCTI.

JlomaTkoBO, € MOXJIMBICTh CHMYJIIOBAaTH  pEKylepalilo, OCyllyBaul,
€KOHOMal3epH, MPUTOYHI Ta BUTSKHI BEHTWJIATOPU (K 30HAJBHI Tak 1 Ti, IO €
YaCTHHOIO CHCTeMH). TakoX MOXJIMBE pPY4YHE 3aJaHHS KUIBKOCTI TOBITPS IIO
nUpKyIroe B npumimieHHi. Ha pucynky 5.13 naBenenuii mpuxian cuctemu OBK

3MO/IeJTbOBAHOI B IIPOTPaMi:

Air-Side HVAC System I Spreadsheet | Summary |

Unit Heater
> @
>

Zone Assignments 1 x

BO_UNIT 001 zn =
BO_STAIR zn
L1_STAIR zn

L2_STAIR zn
+ L3_STAIR zn
Heating Coil L4_STAIR zn
L5_STAIR zn
RE_STAIR zn
v BO_PACKAGE STORAGE
v BO_BIKE ROCM 86 zn
w BO_PARKING zn LI

Room Air Hide Zone Assignments I

Hide Zone Features I
Hide Zone Locations I

System
Meters

Zone Features R x

A gyt

Zone Terminal

Zone Locations 1 x

Meters

Pucynoxk 5.13 — Bizyansnuit intepdeiic Bxnanku Air-Side HVAC
B 3anpononoBanomy BapiaHTi OyiH MPOCUMYJIHOBaHI TaKi CHCTEMHU:
. TemuoBi Hacocu TUITY MOBIPTS MOBITPS (XapaKTEPUCTUKU BIIOBIAHO 10

JTOKYMEHTaIlli) + peKymnepaTopy B KOKHIH KUTIOBIA KIMHATI
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. EnextponarpiBadi Ha cxo1ax
[Tpu 3amanHi €EeKTUBHOCTI TEIIOBMX HACOCIB Iporpama mpocuth BBecTH ERI,

Btu/Btu, mis otpuMaHHS HEOOXBIIHOI HAaM BEJIMUWHHM OYJIM BHKOPHCTAHI HACTYIIHI
hopmymn (3)-(7):

COP,

nfcooling

=7.84E-8 x FER x 0+ 0.338 x EER

cor — 0.0076 x SEER? + 0.3796 x SEER

nfcooling

COP yfpeqting = 1.48E-T x COP47 % Q + 1.062 x COP,;
(applies to heat pump heating efficiency only)

CcoP

wfheating = ~0.0296 x HSPF? +0.7134 x HSPF

Hamni, COP nepeBoguthes B EIR 3a dhopmyroro:

EIR=1/COP (8)
ae

EIR — Electric Input Ratio (Enexkrpuununii BXigauii koedimient), Btu/Btu;

COP — Coefficient of Performance (Koedimient edexkruBHoCTi ), Btu/Btu.

JlomaTtkoBo OyJ10 3a1aH0 €(DEKTUBHICTh IPUTOYHOTO BEHTHIISITOPA JJISl CHCTEMH
OTIaJICHHS, Ta OKPEMO ISl PEKYyTepaTopa, a Takoxk e(HeKTUBHICTh pEKyTepaTopa.

B 0a3oBiii Mozem BCl cucTeM: MaroTh oauH Thn 3a BuMoramu ASHRAE 90.1.
Cucrema ckiagaeTbes 3 (paH KOy, IO KUBHUTHCS BiJ BOJAOHArpiBaya (3ragaHuil
panime) Ta koHauiionepy, 3 COP 3,1-3,2. Cucrema 06€3 mOBITPOIPOBA/IIB.
EddextupnicTs mpurounoro Bentmwisaropa 0,3 W/cfim, 3a 101aTKOBOO BUMOTOIO JI0
cucremu 1.

JlomaTkoBO, B IPUMIIIIEHHSX 33J1aHi 3HAYCHHS MEXaHIYHOTO IMPUTOKY CBIXKOTO
noBiTps 3rigH0 3 ASHRAE 62.1 Ta 62.2:

. XKutnosi kimHaTH 15cfm Ha monuny;

. J1066i 0,06 cfm/ft? mmroc Scfim Ha moxuHy;

. [ami ximaaTtu 0,06 cfm/ft?.
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5.8 MogeaoBaHHA JiYHJILHUKH TA eKOHOMIKH

Ha naniii Bkiaami MOKHA JI0JaBaTH 3arajlbHOOYIMHKOBI, OKpeMi, Ta CyO-
JIYUJIBHUKH JJIs1 €IeKTPOEHEPTii abo pi3HUX BUAIB MaJIMBA.

3a HeOOX1THOCTI, TYT K€ MOJHA JTIOAATH Tapu(dH, 10 KOPUCHO IIPH PO3PaXyHKY
PCI.

Takox, came TyT MOXHA MPOCUMYJITIOBATH COHSYHY MaHeNb (Y CIPOIICHOMY
BHTJISII) Ta €KOHOMISI €JIEKTPOCHEPTii aBTOMATHYHO MPOMOPIIHHO PO3IMOAITATHCS
MIDXK Pi3HUMH YaCTUHAMU CTIOYKUBAHHSI.

B nmanomy mpoekti, Takox Oyno JogaHe TpsSME HABaHTAKEHHS Ha
3arajgbHOOYIMHKOBUN €JIEKTPOJIIYMIBHUK ISl BpaXyBaHHS BUTSDKHUX BEHTHIISTOPIB
B TapaXi Ta CIUIbHAX 30HaX (HaBaHTaXEHHS OJIHAKOBE B 0a30BOMy Ta
3ampOINIOHOBAHOMY JIM3aliH1).

TakuM caMuM UMHOM 3a1a€ThCA HABAHTAXXCHH 30BHIIIHLEOTO OCBITJICHHS.



5.9 CymapHni BXiaHi JaHHI BAUKOPHCTAaHi B MOACJIOBAHHI
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JlaHH1, 3acTOCOBaHI B MOJIeJli 000X JU3aiHIB MPOEKTIB HaBeeH] B TabmuII 5.9:

Tabmmms 5.9 — BxigHi qasi 1u1st 6a30BOro Ta 3arporioHOBaHOTO JTU3ANHIB

Komnonent | CtanpaptHuii xepeJio IIpononoBanuii | Ixepesio
OyniBJi JH3alH JaHHUX JH3aiH JTaHUX
Tum: [3omamist vaxg | Taom. G3.4- | Tun: Iame Cexms 2
JIEKOIO 4 ITnoma: 3,118 ft?
Jlax IInomia: sk B ASHRAE U: 0.0177
3anpornoHoBanoMy | 90.1 2016
JTHA3aiH1
U: 0.063
Tun: meranesa Tab6m. G3.4- | Tum: neper’ssna | Cekiris 2
pama 4 pama
IInoma: sk B ASHRAE IImoma: 12,066
Crinu 3anponionoBaHomy | 90.1 2016 | ft?
JTHA3aiH1 U: 0.054
U-factor: 0.064 Tun: MacuBHa
U: 0.266
Tun: MacuBHa Taba. G3.4- | Tun: MacusHa Cexms 2
Crtinu no C-factor: 1.140 4 U: 0.0836
ITPYHTY ASHRAE
90.1 2016
Tumn: Steel-joist Tab6a. G3.4- | Tun: MacusHa Cexws 2
[Tnoma: K B 4 [Tnoma: 2,301 ft?
Iinnora 3anporoHoBaHoMy | ASHRAE U: 0.031
IU3aKH1 90.1 2016
U-factor: 0.038
Tum: Po3namxi Tab6a. G3.4- | Tun: Po3mamixi Cexms 2
[Lnoma: gk B 4 Area: 47 ft?
JABepi 3anporioHoBaHoMy | ASHRAE U: 0.37
JIM3aiiHl 90.1 2016
U: 0.70
[Tnoma: K B Ta6a. G3.4- | [Tnoma: 5,106 ft%; | Cexmist 2
BeprnkanbHe 3apPOTIOHOBAHOMY 4 U:0.23
s JTHA3aiH1 ASHRAE SHGC - 0.38
U-factor: 0.5 90.1 2016
SHGC - 0.39
0.40 cfm/ft2 Cexkiist 0.25 cfm/ft2 Bumorn
IndiasTpanin 543 MiCIICBOTO
ASHRAE KOJCKCY
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Kommnonent | CtanpapTHuii xepeJio IIpononoBanuii | Ixepesio
OyniBJi AU3AHH JaHUX AM3AIH AAHUX
90.1 2016
KBaptupu: sk B Tabn. G3.7 | KBapTupu: Tabn. 9.5.1
sanporoHoBaHoMy | ASHRAE 0.68 W/SF ASHRAE
I3aiifi 90.1 2016; | JIo0O1: 90.1 2016;
JIo066i: 0.65 W/SF Tabm.
0.80 W/SF Cxonwu: C405.4.2(2)
OCBiTIeHNS Cxonu: 0.44 W/SF SEC2018
——— > 10.60 W/ SF [Tapkinr:
[Tapxinr: 0.14 W/SF
0.20 W/SF Knanosi:
Kianosi: 0.34 W/SF
0.80 W/SF [lutosi: 0.39
[IluTosi: 1.50 W/SF
W/SF
412.34 Bt Tab6n. G3.6 |206.17 Bt Tabu.
OcBiTtJieHHs, ASHRAE C405.5.3(3)
30BHIlIIHE Standard SEC2018
90.1 2016;
Ik B Taba. G3.1 | X0JOAUIbHUKH -
sanporoHoBaHoMy | ASHRAE 423 xBt/p
TU3aiH1 90.1 2016 [TocymoMuiikm -
164 xBt/p
[TpanpHi
Mamuau — 57
Eaexrpo KBr/p
T Cymunku -
418+139*Nbr
kBT/p
[Ty -
604 xB1/p
Hon.
HABaHTAXCHHS -
1.05 xkBr/p/ft2
Best OyniBas: Tabm. KBaprupn: M200
Cucrema 1 — PTAC | G3.1.1-3; TemuoBuit Hacoc | (IIPOEKT)
OnasnenHs — G3.1.1-4; COP-4.02
CHeTeMA boiinep . G3.5.6 Bentunsrop:
A EdexTuBHICTB: ASHRAE 0.093 W/CFM
80% ( <300 kBtu/r | 90.1 2016 Cxonu:
) En. marpiBau

Bentunsarop — 0.3
W/CFM
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Kommnonent | CtanpapTHuii xepeJio IIpononoBanuii | Ixepesio
OyniBJi AU3AHH JaHUX AM3AIH AAHUX
Besi OyniBas: Tabm. KBapTupu: M200
Cucrema 1- PTAC | G3.1.1-3; TeroBuit Hacoc | (TTPOEKT)
Cucremu Tum — . G3.1.1-4; COP-4.26
0XOJIOUKEHHSE Konauiionep G3.54 Cxonu:
MPSIMOTO ASHRAE Sk B
BUIIAPOBYBAaHHS 90.1 2016 CTaHJIAPTHOMY
COP-3.2 U3anHi
Pekynepanis Bincytas 60% C403.3.6
WSEC2018
l'azoBuit Tabn Tennosuit Hacoc | P301
BOJIOHArpiBau 3 G3.1.1-2; UEF-2.9 (IpO€EKT)
I'BII1 O6akom 7.8
Ed. — 80% ASHRAE

90.1 2016




5.9 Pe3yabTaTn MoaeTrOBaHHS

OTpumani pe3yiabTaTH MOJICITIOBaHHS 3BeICH]1 10 Tabymi 5.10:
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Tabmuug 5.10 — pe3ynbTaT MOJIETIOBAHHS 110 TUILY BUKOPUCTAHHS

CraHpaTHUM Iu3aitH | 3anporIl. Ju3aiH Pizunis
Bkopucran % Bin Buxopucra % Bir Buxopucra
Buxopuctanus | [lanmuBo | Hs eHeprii sait HHS eHeprii saif HHS eHeprii
Bt/p JUBAHY B1/p FHBAHHY Bt/p
g{‘feg,z;‘m"' EJL 121,581,431 10.5% | 75,933,800 | 19.9% | 45,647,631
g;f;;”e“”' EJL 4,790,647 | 0.4% 2395323 | 0.6% 2395323
Omnanenss o o -
Eprviters EJL. 0 0.0% 92,673,767 |243% | g5 673 767
g;;ﬁf;‘;; TA3  |679,036,992 | 58.9% |0 0.0% 679,036,992
OxomomkenHs | 66,34 | 5 g0, 29,044,150 | 7.6% 37,298,120
TIPUMIIIICHHS 2,270
BB:IfTT;f:;;p“ EJL 111,065,210 | 9.6% 43,497,982 | 11.4% | 67,567,229
'BII TA3 | 89,478,520 |7.8% 0 0.0% 89,478,520
'BII EJL 0 0.0% 30,381,709 | 8.0% 230,381,709
Pisne EJL. 60,388,083 |5.2% 60,388,083 | 159% |0
oOJtaTHaHHA
Jiptu
. |EJL 14,047,787 | 1.2% 14,047,787 | 3.7% 0
&EckanaTopiB

CTpyKTypa CIIOKUBaHHS eHeprii OyiBieto st 6a30BOT0 Ta 3ampoIOHOBAHOTO

JM3aifHIB Mpe/icTaBIeHa Ha pucyHkax 5.14 ta 5.15:
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Pucynok 5.14 — CtpykTypa CioKMBaHHs €Heprii OyaiBiero 11 6a30BOro
I3anHy
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Pucynok 5.15 — CtpykTypa Cro>KMBaHHS €Heprii Oy I1BIeIO IS

3alpONOHOBAHOTO AU3aHY

CtpykTypa poO3MOAiTYy €KOHOMIi 3a pe3yJibTaTaMH MOJICTIOBaHHS B PI3HHUX

JaCTHHAX CTIOYKWBaHHS OYIiBJIl MpECTaBICHa HA pUCYHKY 5.16:
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7% 0% 5% gy

B OCBiTNIeHHSA - iHTep'ep
B OcBiTNeHHsA - dacag,

B OnaneHHA NPUMILLEeHb
B OX0NOoAKEeHH:A NPUMILLEHHSA
B BEHTUNIATOPM - BEHTUAIALA
mrBn

M Pi3He o6n1aaHaHHA

M /lipTn &EckanaTopis

Pucynok 5.16 — BigHocHa eKOHOMIs JIJ1sl pI3HUX YaCTHUH CHOKUBAaHHA Oy lIBIIL
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5.10 BianmoBimHicTh cTAaHIAApPTAM

Binnosinnicte Built Green 4-3ipkoBoMy cTaHIapTy BHMAarae BiJIIOBIJIHOCTI

WSEC2018 13 3miHeHuM koediuieHToM epekruBHocTi Oyaiii — BPF-0,52.

Tabmumst 5.10 — Bumorm 10 MiHIMaIBbHOTO PIiBHS €HEProeheKTUBHOCTI

nporpamu Built Green

Minimum Project Energy Requirements per Star Level
Code Residential Code Commercial Code
Performance Performance Prescriptive Performance Prescriptive

Pathway
Compliance Energy Rating 2018 WSEC/SEC Building 2018 WSEC/SEC
Metric Index (ER) R406.3 Credits Performance C406.1 Credits
Factor (BPF)
3-Star 62 0.55 11*%
4-Star 55 6 0.52 16*
5-Star 47 or less 7 0.48 or less 23 or more*
Emerald Star Independently verified to be net zero energy on an annual basis
* Initial construction of unimproved tenant space and their related accessory areas that will be
completed and occupied under a separate permit (i.e. core-and-shell space) shall achieve at least 1
credit from Table C406.1. See Appendix A for further details.

Sk 3azmauanocs panime, 2018 WSEC C407.3 BinmoBigHiCTP Ha OCHOBI
MPOIYKTUBHOCTI. BiAMOBIIHICTE LbOMY pO3AULy BUMara€e JOTPUMAaHHS CTaHAAPTY
ASHRAE 90.1 Jlomatoxk G, MeTon OIIHKK NPOAYKTUBHOCTI, BIATOBITHO [0
craugapry 90.1, poznin 4.2.1.

[Tocunanus Ha BapTicTh eHeprii B Posznim 4.2.1.1 1 Joxarky G cnij 3aMiHUTH
BUKHIaMH ByTJelo (Tabi. 5.10), po3paxoBaHUMH MUISIXOM MHOYKCHHSI CITO’KMBAaHHS

eHeprii Ha MicIll Ha KoedimieHT BUkuaiB Byriemto 3 Tadmumi C407.3(1).

Tabmurs 5.10 —BUKHUIM BYTIICIIO IS IPUPOIHOTO Ta3y Ta €IEKTPOCHEPTil

CO2e
Tun OnuHuns
(OyHT/0MMHULS)
EnexTpuka 0,70 kBT
[Ipuponnuii ra3 11,7 Therm
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3a pe3ynbTaTaMu MOJETIOBAHHS Ta PO3PAXYHKIB!
BPF - 0.52;

BBUEC - 12,388.6;

BBREC - 156,337.8;

BBP - 168,726 .4;

PBP - 78,128 .4.

Bianosignao 1o (1):

PCI=[12388,6+(0,52*156337,8)]/168726,4=0,555

BianosigHo 10 (2):

PCI=78128,4/168726,4=0,463

OTxe, ockiIbKU 3a pesyibTaTamu po3paxyHkiB PCI>PCI, 3anpononoBanuit

JIM3aifH BiJIIOBI]a€ BAMOTaM HOPMATHUBY.
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S5.11 BuHCHOBKH /10 po31ijly eHepreTu4He MO/IeTI0BaHHA OyaiBJIi

OpHi€ero 3 OMIiA MEepeBipKM HA BIAMOBIIHICTH OyAiBII HA EHEPIETHUHY
epextuBHicTh B CHIA € BUKOPUCTaHHS IUHAMIYHOTO MOJICTIOBAHHS, MUIIXOM
TTOPIBHSIHHSI 3aITPOIIOHOBAHOTO Ta CTAHAPTHOTO JTU3AlHIB.

binpmricte cyyacHnx HopMatHBiB 0azyroThcst Ha Appendix G ASHRAE 90.1
PI3HUX pedakuii (B BUNAAKY JAaHOTO MNpPOeKTy 3actocoBHUMH € 2016 Ta 2019
HOPMAaTHBH) MPU BU3HAYCHHI MPOIEAYPH MOICIIOBAHHS, IPOTE MOXKYTh BHUCYBATH
JIOJATKOBI BUMOTH /0 XOAYy MOJETIOBAaHHS, a TaKOX 3MiHIOBATH MOXKJIMBICTH YU
HEMOXJIMBICTh €EKOMOMIi B Pi3HUX YaCTHHAX CITOKMBAHHS.

HonatkoBo, Ha konekcu cimeiictBa ASHRAE mnocunatobcs mpu po3poOrii
BHUMOT 70 OCBITJIEHHS, BEHTHIALII 1 T.1I..

[Ipu poGoTi Hanx po3aiioM OyJ0 MPOBEACHO EHEPreTUYHE MOJETIOBAHHS
oynisini (whole building energy modeling) 3a npoueaypoto Ta Bumoramu Appendix G
ASHRAE 90.1-2016 B mporpami eQUEST. Xix MoaentoBaHHS AETaIBHO ONTMCAHUI B
JAHHOMY PO3[ILJI, a TAaKOX OKPEMO BHMHECEHI CyMapHi BX1JHI Ta BHUXIJHI JaHl. 3a
pe3yiibTaTaMi MOJICITIOBAHHS 3pO0JICHUI BUCHOBOK CTOCOBHO BiITOBITHOCTI Oy IiBIITi
€HepreTMYHUM BUMoram cepruiiikauii Built Green 4-Star.

3a pe3yJapTaTaMl MOJEIIOBAHHSA Ta PO3PaXyHKIB: 3alpONOHOBAHUMN IU3aliH
BI/IMTOBiTa€ BUMOTaM eHepreTudHoi yactuan Built Green 4-Star, mocsrarouu iHIEKCY
Baptocti npoaykruBHocti (PCI) 0,463 (momyctumuit  makcumym  0,555).
Eneprernuny mopens Oyino 3moxaenboBaHo BiamoBimHo m10 WSEC 2018 (2018
Washington State Energy Code). [Ipu po3paxynky PCl; OyB Bukopucranuit BPF-0.52
3a BUMOTaMH CTaHIapTy.

CtpykTypa CHOXHBAaHHA Ta EKOHOMil TOKa3aia HalOinbIne 3MEHIICHHS
(BimHOCHO 0a30BOT0 JW3aifHy) B YACTHHI BUTPAT HA OMAJCHHS, 1€ BHKJIMKAHO
BHKOPHUCTAHHSIM TEIUIOBHX HACOCIB TMOBITPS-TIOBITPS, PEKyIepallii Ta MoKpanieHHs
OTOPOJKYBATBHUX KOHCTPYKINH. [HII Baromi 3aommakeHHS: BEHTWIATOPHU (depe3

BHUKOPHUCTAHHS OUTBbII ePEeKTUBHUX MOJIeek), OXOJO/DKeHHS (duepe3 OurbIn
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epexktuBHe oOmagHanHs) Ta ['BII (yepe3 mepexia BiAg ra3oBoro HarpiBaya o

TEIJIOBOTO HACOCY MOBITPS-TIOBITPS).
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6 CTAPTAII ITPOEKT

Mera  crapramy —  CTBOPUTH  CepBic, SKMI  3a0e3nedyBaTume
CHEPTOMOJICITIOBAHHS JIII aMEPUKAHCHKUX JU3aWHEPCHKUX (ipM 1 3a0yTOBHHKIB 3a
JOCTYIHOIO WiHOIO. badenHs Oi3Hec miaHy MOJIArae B TOMY, LIO €HEPreTUYHE
MOJICTFOBAHHSI € BOKJIMBHUM ]ISl TIBUIIEHHS €(PEKTUBHOCTI OyiBJI Ta 3MEHIIICHHS
BUKUIB ByrJieHto. ToMy, unm Oiblie 3a0yJOBHUKIB MU 3MOXKEMO MIAIITOBXHYTH Ha

CHCPICTUYHC MOJCIIFOBAHHA, TUM Kpallc JJId JIF0JACTBA.

[lim TaKi:

. Po3BuBaTH iH)XE€HEPHY CEPBIC 3 MIHIMAJIbHUM BKJIAJICHHSIM;
. JlocsarTi peHTabepHOT MiHU 32 TTOCIYTH;

. Po3poOutu ycminHy MapKkeTUHTOBY IIporpamy.

Mu BubepemMo Ty KpaiHy, sSika Ma€ BHUCOKHU pPIBE€Hb 1HKEHEPHOI OCBITH, alie
HU3bKY BapTICTh poOouYoi cuiu. 3TiHO 3 AOCHIIKEHHAMHU, YKpaiHa € OJAHHUM 13
nigepiB. KpiM Toro, KepiBHUIITBO KOMIIaH1i 3HAOME 3 KYJIbTYpOIO, 1 BIPUTH, 1110 BOHH
MOXYTh OyTH YCITIITHUMH B KpaiHi.

Tomn-mMeHeKep/iHKeHep 13 MOCTPAATHCHKOT KpaiHU 31 3HAHHSAM KYJIBTYPH Mae
BiBimaTi KuiB, OCKUIBKH II€ CTOJHMII 1 Ma€ HaWOlJIbIIE TaJaHTIB, 10O HalMaTH
TIepIITy TPYITy 1HXEHEPIB.

Bapricts moBHOr0 pododoro aHs imkeHepa B Kuesi konmBaetbes Big $600 10
$1500 momapis Ha Micsik, Toai sk y CIIA Bix $4000 1o $7000.

[Inan monsrae B ToMy, 00 HAWHATH TPH IHKEHEPH 3 KOJIEIKY, 00 3MCHIIIUTH
BUTPATH, OTPUMATH HANWOUIbII €HEPriMHMUX JIIOJEH 1 YHUKHYTH MEPEniArOTOBKHU 3a
crannapramu CIIIA.

OdicHi mpumimeHHs Ayke BaxiauBi. Lle MpuHOCHUTH cTaryc 1 Jgomomarae
3apyuutucs HaiiBummmu ymamu. OdicHe npumimieHHs oyae openosano B Unit City
(bi3Hec-11eHT, BOHO X IHHOBAIIiitHE MICTO) HEOOXiaHUI po3mip odicy — 5 pobounx
miciib. [ToBHa BapTicTh $1500/Mics1ib.

3arajbpHi IOMICSYHI BUTPATH HA CMIBPOOITHUKIB CTAHOBIIATS:
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5*$800+$1500=$5500.

[TouatkoBi iHBecTHIIIT — 5 kKoM 1oTepH ($1500 KokeH):

5*$1500=8§7500.

Takox, 1 HaltMy rapHUX CIEHIATICTIB Ta MOOY/I0BU KOMaHIU 3HAJI00UThCS
0COOMCTHH KOHTAKT, TOMY JIOJa€EMO BHTPATH Ha MOAOPOX (BimpsmkeHHs) 1o Kuesa
Ha 2-3 noi3aku 6mm3bsko $10000.

Jlst mpocyBaHHS TIPOJYKTY, TAKOXK 3HAAOOJATHCS BKJIAICHHS B MapKETHHT
MPOEKTY, PO3MOYATH TMPOMOHYETHCS 31 CTBOPEHHS BEO-CTOPIHKM Ta MPOCYBaHHS
IUISIXOM  €JIEKTpOHHOI0 TomTor. 1106 po3pobutm BeO-CTOPIHKY Ta IMOYaTH
MapKeTHHT, 3Ha00uThes 1ie $20000.

OTxe, NOBHUI OIOJKET HA MEPIIUNA PIK CTAHOBUTD:

$5500*%12+$7500+$10000+$20000=$103500.

3aranpHa cyMa HEOOXiHMX IHBECTHIiH cTaHOBUTH Oim3bko $103500, Takoxk
MPOIOHYEThCA AoaTH 110 1iel cymu 20% Ha HenepenOayyBaHi BUTPATH.

KoskeH iHmkeHep 3a nepimii pik Ma€ MPOAyKTHBHICTh OM3bKO 1,5 TPOEKTIB Ha
MicsIb (3 ypaxyBaHHSM Yacy Ha HABYaHHS, Ta 3HIKEHOI MPOTYKTUBHOCTI uepe3 Opak
nocBiny). Cepenssi, OyXe KOHKYpEeHTHa IiiHa eHepreTuuHoi momeni B CIIA
cranoBuTh Onm3bko $7000. OTke, OpiEHTOBHUE mNpHOYTOK 3a NEpIIMH piK

CTaHOBUTHUMC!

1,5%12*5*§7000=$630000

@diHaHCOB1 pe3yJIbTaTH 3a MEPIIMA pPIK: MAKCUMAIbHHMA 3arajibHU o00csAr

BUKOHAHHUX MPOEKTIB focsarae cymu $630000, a 3aranbhi BuTpatu — $103500.
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HaitakTyanbHimor npo0iaeMor0 npH peajizalii JaHoro 0i3HeC IUIaHy € BUXIJ
Ha AMEpHUKaHChKU PHHOK, a caMe 3HaXO/KEHHs KIIEHTIB, OCKUIbKHM CIIOXKHMBayl B
CIIA nyxe LiHYIOTH pelyTallito, gKa, Ha >Kajb, HApalbOBYETbCS POKAMHU.

[ToOyayBaBmu rpagik Ha SKOMY 3a3HadyeHl 3arpaTd Ta HOpuUOyTOK B

MTOMICSTYHOMY po3pi3i (puc. 6.1), HarmsagHO 6a4NMO CTPOK OKYITHOCTI:

700000
600000
500000
400000
300000
200000

100000

1 2 3 4 5 6 7 8 9 10 11 12
Micaub

e 33TPATN e [DUOYTOK

Pucynok 6.1 — IlomicauHi 3aTpatu Ta IpuOyTOK

Buxonsuu 3 rpadiky, opieHTOBHHI T€PMiH OKYITHOCTI MPOEKTY 3,5-4 MicsLl.
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BUCHOBKHA

B marictepckiil quceprarii Oyj0 3 pi3HUX CTOPIH JOCHIKEHO MPOEKT B M.
Cietn (CIIA), mpoBeaeHO aHalli3 HOTr0 TPOEKTHOI JOKYMEHTamii, a TaKOoX
HOPMATHUBIB, 110 PETYJIIOIOTH OYIIBHULITBO B 11i1 MiCLIEBOCTI.

B po3ainax aetajibHO ONMKcaHi CUCTEMH Ta 000JIOHKY OY/IiBIII 3 3a3HAYCHHSIM 1X
XapaKTPEHUX 0COOIMBOCTEH.

Takox B gaHiii poOOTI PO3TISIHYTO P CYy9aCHHX HOPMATHBIB IO 0a3yIOTHCS
Ha Appendix G ASHRAE 90.1 pi3Hux penpakuiii (B BHUIAIKy JAaHOTO MPOEKTY
3acrocoBHUMH € 2016 Ta 2019 HOpMaTHBHM), Ta HAaJOHO iX KOPOTKHMH OIUC, 5K 1
MTOTEHITIHHI MIJITXH BiAMOBITHOCTI IX CHEPTETUYHUM YaCTHHAM.

B naniit poOoTi Oysi0 IpOBEEHO €HEpPreTHYHe MoJIetoBaHHs OyaiBii (whole
building energy modeling) 3a mpomenyporo ta Bumoramu Appendix G ASHRAE 90.1-
2016 B mporpami eQUEST, a Takox JeTalbHO OMUCAHUM caM MPOIIEC MOJICITIOBAHHS
B niporpami eQUEST.

3a  pe3yiapTaTaMH  MOJICTIOBAaHHS  3pOOJICHWH  BHCHOBOK  CTOCOBHO
BIJIIOBIHOCTI OY/I1BJIl eHepreTHYHUM BuMoram ceptuiikanii Built Green 4-Star.

3a pe3yapTaTaMH MOJETIOBAHHS Ta PO3PaXyHKIB: 3alpOTIOHOBAHWUN TU3aliH
BI/IMTOBiTa€ BUMOTaM eHepreTudHoi yactuan Built Green 4-Star, mocsirarouu iHIEKCY
Baptocti npoaykruBHocti (PCI) 0,463 (momyctumuit makcumym  0,555).
Eneprernuny mopens Oyino 3moxaenboBaHo BiamoBimHo m10 WSEC 2018 (2018
Washington State Energy Code). ITpu po3paxyuky PCI; 6yB Bukopuctanuit BPF-0.52
3a BUMOTaMH CTaHIapTy.

CrtpykTypa CroKHUBaHHS Ta €KOHOMIT IMOKa3ajia HalO1bIe 3MEHIIEeHHS (BTHOCHO
06a30BOro qU3aiiHy) B YaCTWHI BUTPAT HAa OTMAJICHHS, 1€ BUKIUKAHO BUKOPHCTAHHAM
TEIJIOBUX HACOCIB MOBITPSI-MOBITPS, pEKyNepallii Ta HOKpaIeHHs! OrOpOIKYBaIbHUX
KOHCTPYKIIH. [HIII Baromi 3a01a>KeHHS: BEHTWISITOPH (Yepe3 BUKOPUCTAHHS OLIbIII
e(heKTUBHHUX MoJielieli), 0X0JoKeHHs (depe3 OumbIn eekThBHE OO0JIaIHAHHS) Ta

I'BII (uepe3 mepexij BijJf ra30BOr0 Harpipaya 0 TEIIOBOTO HACOCY MOBITPSI-IOBITPS).
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Takoxx B aAucepramii 3ampoONOHOBAHUN CTapTam MPOEKT, SKUM J03BOJISAE
PO3IJIIHYTH €HEpPreTMYHe MOJeNtoBaHHs OyniBesib 3 (DIHIHCOBOI TOYKH 30py (K
Oi3Hec iaei), TepMiH OKYIHOCTI IIOKa3ye, IO iJIed € JOCHTh NpPHUBAOIMBAIO 3

(hi1HaHCOBOI TOYKH 30DYy.
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