340+ Dixwell, New Haven, CT

80% Affordable (60% AMI or less) and 20% Market

A Mass Timber & Passive House Integrated Design
with Photovoltaics
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340+ Dixwell Project Team:

Architect of Record /Passive House Consultant:

Schadler Selnau Associates, PC
5 Waterville Road Farmington, CT 06032
Paul Selnau, AIA, CPHC ©

Presenter

Design Architect + Mass Timber Consultant:
Gray Organschi Architecture
35 Crown Street New Haven, CT 06510

Structural Engineer:

Odeh Engineers
1223 Mineral Spring Avenue, North
Providence, Rl 02904

US Forest Service through 2018
Wood Innovation Grant (WIG)

Owners:

David Cleghorn — H.E.L.P. Development Corp.

Darrell Brooks — Beulah Land Development Corporation
Jeff Spiritos — Spiritos Properties LLC

Presenter

Mechanical & Electrical Engineer:

Acorn Consulting Engineers Inc.
244 Farms Village Road, West Simsbury, CT 06092

Civil Engineer:

John Paul Garcia & Associates, P.C.
190 Fairwood Road, Bethany, CT 06524

Low Income Housing Tax Credit Project through
CHFA, DOH and City of New Haven, CT.

Covid related shortfall impedes closing and
construction start






Structural Strategy
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Interior Renderings

Typical unit interior rendering Main lobby interior rendering



Typical Unit Layouts

FROVIDE WATER RESIST. &YF.BD @
ALL BATHROOMS TYF.

INCLUDING ALL LAVATORES ¢
COMMON TOILET ROOMS

NOTE:

FROVIDE CONT. GYF BD N ORDER
TO MANTAN RATING BERIND ALL

TUB/SHONWER UNITS TYF.
©

VERFY ALL SFECIFIED UNIT
DMENSIONS ¢ ROUGH OFENINGS
W SELECTED TUBS/SHOWER
MANUFACTURERS FOR ALL
EQUFMENT AND COMFONENTS.
ROUGH OFENNG TO BE
MEASURED FROM FACE OF RATED
MEMBRANES (&YF. BD)

D

Typical one bedroom unit

12' - &°

12' - &°

10 - 3°

FROVIDE SHELF ¢ ROD @ 42" 5
AFF.AT ALL HC.UNITS - TYF. '
¥
o

2X4 AND 2X6 NON RATED
WOOD STUD PARTITION
NALLS WITHIN UNITS AITH /8"
&YP. BD. ON BOTH SIDES.
(NATER RESISTANT GYP.BD
AT BATHROOM AND KITCHEN

V2 .)]ra 12

§

REFER TO SFECIFICATION FOR
ALL UL DESISN ASSEMBLY,
STC RATINGS, ¢ OLT FIRE
RATING INFORMATION &
TESTING REFORTS

LI LLET

=T

UNIT TYFE "1°
1 BEDROOM
(HANDICAE UNIT)

LIVING AREA

T
A

-~

Typical two bedroom unit

REFER TO FLANS ¢ ELEVATIONS

%

T

|
CRCHARD STREET RESDENTIAL LEVEL - NO BALCONES

COURTYARD INTERIOR SIDE - NO BALCONES
SEE A-207 ¢ s== AVBO"A"\
'

©)

2X4 NON RATED NOCD STUD
FPARTITION AALLS WTHN \
UNITS WNITH 5/8" 6YP. BD. ON
BOTH SIDES. (NATER

RESISTANT GYP.BD AT
BATHROOM AND KITCHEN

REFER TO SFECFICATION FOR

ALL UL DESIGN ASSEMBELY .
STC RATINGS. ¢ LT FIRE
RATING INFORMATION ¢
TESTING REFORTS

PROVIDE SHELF ¢ ROD © 66"
AFF. TYF. ALL CLOSETS
UNLESS OTHERWSE NOTED

VERIFY ALL SFECIFIED UNT —mm888 ™~
DIMENSIONS ¢ ROUGH CFENINGS
W/ SELECTED TUB/SHONWER
MANUFACTURERS FOR ALL
EQUIFMENT AND COMPONENTS.
ROUSH OFENING TO BE
MEASURED FROM FACE OF RATED
MEMBRANES (&YF. ED)

12- ¢ | 12- & |
1 1
~, |
i | , .
| T | L |
- SR | — il . -
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aEaEsaRaaa v
BEDROOM | LIVING AREA
BEDROOM #2
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- S
INEN kY
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[ ——— 2X4 FURRING
WALL TYF. &
KITCHEN ISLANDS.

FROVIDE WATER RESIST. &YF. BED @
ALL BATHROOMS TYF.

INCLUDING ALL LAVATORIES ¢
COMMON TOILET ROOMS

NOTE:

PROVIDE CONT. &YF BD IN ORDER
TC MAINTAIN RATING BEHIND ALL
TUB/SHOPER UNTS TTF.




‘Wall, Ceiling Strategies

EXpOSsed CLT wwmmmmmenee,
exterior wall

Exposed CLT wall

e ................ Dropped ceiling in
i corridors

Metal Framed, """ e
Corridor Walls

Exposed CLT
exterior wall

e\ |

s |

e e | T UNIT.TYFE "4
| | R N & BEDROOM

i S s R 9

1 BEDROOM

(0 (]

Dropped ceiling @ ="
kitchen, hall, & bath

228 ofF

@

Exposed CLT @
living room &
bedroom

EA— Exposed CLT wall in stair



HVAC Strategies

T TvPE 5
El
\\ SEE UNIT PLAN

TYPE "5" ON SHEET

SEE UNIT PLAN
TYPE "3" ON SHEET

SEE UNIT PLAN
TYPE "1" ON
SHEET M-201

25 SEE UNIT PLAN
------ TYPE 207" ON
SHEET M-202

SEE UNIT PLAN
_TYPE "3" ON SHEET

SEE UNIT PLAN
TYPE "1" ON
SHEET M-201

SEE UNIT PLAN
TYPE "1A"ON
SHEET M-201

SEE UNIT PLAN
TYPE "3" ON SHEET
M-201

SEE UNIT PLAN
TYPE "3" ON SHEET
M-201

N TreE -3

2BEDROOM

SEE UNIT PLAN
TYPE "3" ON SHEET :I-\V/
M-201

\.

1 UNIT TYPE °2°

SEE UNIT PLAN SEE UNIT PLAN 1BEDROOM
_ TYPE "3" ON SHEET TYPE "3" ON SHEET

{ M-201, SEEUNITPLAN | | SEE UNIT PLAN. m-201 filll——— |__ SEE UNIT PLAN
T TYPE "2" ON SHEET TYPE "3A" ON TYPE "2" ON SHEET
‘ \ ‘ M-201 \ SHEET M-202 l \ M-201
= —  — | T == w—  e—— 4  — = —  —
\ |

SEE UNIT PLAN
TYPE "4" ON SHEET
M-201
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Incremental benefits for mass timber vs light frame

1.  Parts and pieces — with light frame, there are many more elements to gather and put together

2.  Height— Light frame can be a maximum of 5 floors over a concrete or steel podium

3. Site impact - more deliveries, traffic, trade parking needed with light frame

4. Crew size — 20-30 people compared to 6 or so with mass timber

5. Labor challenges — greater and greater shortages of labor challenge progress and pricing

6. Elevator and stair core walls — typically done in concrete or concrete block

7. Waste and clutter— cutting lumber, sheathing, TJI’s on site, blocking, and bracing all take space and create safety concerns with
waste

8.  Eliminate the steel or concrete podiums, which are the carbon emitting technologies — not structurally required

9. Speed - a) erecting walls, shear walls, bearing walls, ceiling joists, connections take longer than placing glulam/CLT panels

b) need to wait till roof is on to start insulation and gypsum due to water infiltration concerns
10. Quality — dimensional lumber is less dimensionally stable
11. Thermal performance —wood studs are thermal breaks in an outer wall that diminish wall R value
12.  Safety —fall and trip hazards, and walking on installed joists are a skill
13.  Fire risk during construction — Dimensional lumber more susceptible
14. Insurance costs — May be higher with light frame due to construction risks (safety and fire) during placement
15.  Durability — light frame structures are subject to more movement and weather impact
16. Natural environment — Light frame buildings require covering all wood with artificial surfaces

17. Healthfulness — exposed wood shown to reduce asthma and stress, lowers heart rate and blood pressure, improve
concentration



340+ Dixwell Mass Timber VS Light Frame Cost Comparison

MOTE - GENERAL CONTRACTOR ADD QNS - GC, INSURAMNCE, BOND, FEE ARE REFLECTED PROPORTIOMATELY
MOTE - COST IMFFERENCES IN THE 0% PERCEMTAGE COLLIMMN ARE DUE TO ROLINDING

BUILCHNG GROSS SF 8,807
CATEGORY m5ﬁ‘mﬁj [5) LIGHT FRAME [LF) [5) MT PERCENTAGE OF LF [%)
GENERAL REQUIREMENTS 678,927 720,541 5.78%
SITEWORK RAS,BT0 BO4,752 0%
FOUMNDATION 527,196 533,450 0%
MASOMNRY 124,375 401,891 69.05%
METALS 380,692 599,767 36.53%
WOODD STRUCTURE & PLASTICS 4,592 B49 2,384 BEG 02 CE%
THERMAL & MOSITURE ,390, 586 ¥,108 925 (%
DOORS & WINDOWS 983,251 993 056 0%
FINISHES 1,370,747 1,861,678 T3.63%
SPECIALTIES 78,395 79,180 0%
EQUIPMENT 237,577 239,943 1
FURMNISHINGS 308,454 311,529 0%
CONVEYING SYSTEMS 502,332 507,341 0%

FIRE PROTECTION 467,385 472,045 0%
PLUMBING 1,037,884 1,048,232 0%
HWAL 1,546,477 1,561,897 0%
ELECTRICAL 1,631,961 1,648,233 0%
SUBTOTAL 17,E44 058 16,467,331 108.37%
CONSTRUCTION PERICD INTEREST {2 MO = B0, 000 =B, 000
MWET RENT COLLECTION {2 M) = 2O OO0 = F 00
SUBTOTAL COST OFFSET = 100, 000 -1 000, 000
TOTAL COAT WITH QFFSET 14, Ffdd 958

COST/SF 205.57 18970 15.B7
OHFESETTING MET REVEMNLIE -1.15% -1.1%
TOTAL COST/S5F 204.42 1B9.70 14.72
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340+ Dixwell Project Overview

Project 340 Dixwell Avenue,
Location New Haven, CT
Project Type | Residential Multi-family

Construction

Cross-laminated timber (CLT)

Total Units 57 (Bldg. 340)
12 (Bldg. 316)
Overall SF 65,766 sf (Bldg. 340)
14,047 sf (Bldg. 316)
Number of 4 (Bldg. 340)
Stories 4 (Bldg. 316) & Rooftop Terrace
Exterior Wall | Rockwool Comfortboard 80
Insulation 4” (Bldg. 340)
Material 6” (Bldg. 316)
Slab 2” Con’t EPS (Bldg. 340)
Insulation 6” Con’t EPS (Bldg. 316)




Building Layout & Design

316 Dixwell
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‘Mass Timber Systems

CLT

GLT

NLT

DLT

cross-laminated timber

glue-laminated timber

nail-laminated timber

dowel-laminated timber



Mass Timber Building Assembly

3-ply CLT exterior wall panel
Class A membrane roof

Adhered air barrier
Tapered rigid insulation

Rigid mineral wool insulation
3-ply CLT roof panel

Strapping + furring
Interior platform framing

Fiber cement rainscreen

3-ply CLT bearing wall

Furring cavity
Type X GWB

LVT Flooring
Gypcrete + acoustic membrane

5-ply CLT floor panel




Wufi Modeling:
340 Dixwell

316 Dixwell

Name R-Va I u e R'Va I u e 4'E)on-c Slab -6" EPS

4" Conc Slab-2" EPS

Thermal resistance [hr ft? “F/Btuft 9.62 /.62 (EN ISO 6946 / homogenous layers)

Thermal resistance [hr fi2 “F/Bju]: 28.045 /P8.045 (EN ISO 6946 / homogenous layers)

N Material / Laye . s Thickness R 9 6 2 2 8 O 45 Material / Layer n Thickness R
: (from outside to inside) [Btu/hr ft °F] fin] [hr f¢ *F/Btu] . . Nr. ; insi Color . .
(from outside to inside) [Btu/hr ft °F] [in] [hr fi2 *F/Btu]
1 |EPS (heatcond.:0.04 WimK - density: 1¢ o018t 2 92 Slab Slab 1 EPS (heatcond.: 0.04 WimK - density: 1! 0.0181 6 27.624

o Concrete o & e 2 Concrete B 07033 4 042

5 ply clt Roof -12" Polyiscoyanurate (Average)

l5 ply clt Roof -12” Polyiscoyanurate (Average)
Thermal resistance [hr fi2 “F/Btu 77.792 §77.792 (EN 1SO 6946 / homogenous layers) 7 7 . 7 9 2 7 7 . 7 9 2 Thermal resistance [hr & “F/Btufl 77.792 §77.792 (EN 10 6346/ homogenous layers)
Material / Layer }L Thickness R 8 " 2
Nr. N L Color . . Material / Layer h Thickness R
(from outside to inside) [Btu/hr ft °F] [in] [hr fi2 *F/Btu] Roof Roof Nr. (from outside to inside) Color [Btu/hr ft °F] fin] [hr 2 *F/Btu]
1 Polyisocyanurate Insulation 0.0139 12 72114 ] Polyisocyanurate Insulation 0.0139 12 72118

2 5-ply cross-laminated panel 0.0693 4724 5678 )
4 - 2 5-ply cross-laminated panel - 0.0693 4724 5.678

3 ply CLT Wall - 4" Rockwool Confortboard 80
) [3 ply CLT Wall - 6" Rockwool Confortboard 80
Thermal resistance [hr fi2 °F/Btu]f§18.835 /§18.835 (EN ISO 6946 / homogenous layers)
1 8 . 8 3 5 . Thermal resistance [hr ft? *F/Btul§ 26.093 /R26.093 (EN ISO 6946 / homogenous layers)
Nr. Matenél ! Layer. Color A i Thlgkness l:% = . =
(from outside to inside) [Btu/hr ft °F] [in] [hr ft2 *F/Btu] 3 P I 3 P | y Nr Material / Layer Color A Thickness R
2 o : il e °F
1 (de-Valued) Rockwool Confortboard 80 [ 0.0236 4 14.1 Y (Eomoubide binside) L) fin] LA
2 INTELLO (according to German spprov= R 1 3267 0.039 0.002 Ext. Wall Ext. Wall 1 (de Valued) Rockwool Confortboard 80 | 002341 J 2158
3 3-ply cross-laminated panel - 0.0693 2937 14732 2 INTELLO (according to German approv:- 1.3867 3.9E-2 0.002
3 3-ply cross-laminated panel - 0.0693 3.937 4732
5 ply CLT Wall - 4™ Rockwool Confortboard 80
5 ply CLT Wall - 6" Rockwool Confortboard 80
Thermal resistance [hr f “F/Btuf 18.835 §18.835 (EN 150 6946 / homogenous layers) 18.835 26.093
: . : * Thermal resistance [hr fi2 “F/Bt: 26.093 ] 26.093 (EN ISO 6946 / homogenous layers)
Nr Material / Layer Color A Thickness R
: (from outside o inside) Buuhr #°F] fn] fhr fé *FiBtu] 5 Ply 5 Ply . Material / Layer cu A Thickness R
" (from outside to inside) olor [Btu/hr ft °F] fin] [hr f2 *F/Btu]

1 (de-Valued) Rockwool Confortboard 80 - 0.0236 4 141
EXt- Wa I I EXt. Wa I | 1 (de-Valued) Rockwool Confortboard 80 -0.02341 6 21.358

2 INTELLO (according to German approvz_ 1.3867 0.039 0.002
B o oo: 39037 4732 2 INTELLO (scoording to German approv-j R 1 3567 39E2 0.002

3 5-ply cross-laminated panel - 0.0693 3.937 4732

3 5-ply cross-laminated panel



316 Dixwell: Foundation & Slab Detail

1

3 F°LY CLT EXTERIOR WALL

TYP. EXT. FINISH SYSTEM: HARDIE

1" RUISID INSULATION FERIMETER EDGE TO
FROVIDE THERMAL BREAK AT SLAB

TYPICAL SLAS ON GRADE

4" REINFORCED CONCRETE SLAS

2" RISID INSULATION (RSANCH)

MIN. & CRUSHED COMFAZTED STONE

ALL MISID INSULATION SHALL EXTEND 70 TOF
CF FOOTING AND 2-0" UNDERSLAS INTO
BUILDING ENVELCFE

[~ BOARD SIDING, STANDARD SATTEN 2
it

| —f— & INSULATION LAYER (COMFORTBOARD 80 OR EQL)

——— ENGINEERED LUMBER SiLL PLATE TY®. FER
CONCRETE ¢ CLT INTERSECTION
SEE STRUCTURAL DRINSS.

ALUM. FLASHING EXTENDED UP WALL

FERIMETES LAS ALL JOINTS BY A MN,
CF &' AND SEAL/TACE

FROVIDE CONTINUOUS HIGH DENSITY EFS
RISID INSULATION UNDER ALL SLASS
EXTERIOR PERIMETER (24°). TAFE AND
SEAL ALL JONTS TYF. FER MANUF.
RECOMMENDATION

FOOTINGS CONTINUCUS REEAR
RENFORCING, SEE STRUCTURAL
DRANNSS FOR ALL REQUIREMENTS

REFER CIVIL DRANNSS FOR
ALL SRADING. TOFOGRAFHY,
2 STE INFORMATION

>

TYPICAL FOUNDATION WAL
RENFORCING BARS

FOURED IN FLACE CONCRETE

NOTE: TOF OF FOOTINGS TO EXTEND
TO A MINIMUNV OF 427 SELCOW FINISHED
EXTERIC® BULDING SRADE ELEV.

1
EXTEND 2 =IGID

INSULATION DOVYWN TO TOR
CF FOOTING AT EXTERIOR
SIDE OF FOUNDATION WNALL

KEY FOURDATION INTO
FOOTING TYFICAL

TYF. DIXNELL STREET FDN DETAIL @ 3 PLY
11/ =10

Color Legend
14.0° 20.6°

27.3°

33.9° 40.5°

a2 s

60.4°

611° F




Wood Framed PH vs CLT Framed PH: Exterior Wall & Floor Detail

wood framed
construction-
passive house

INCLUDE SEALANT AT

ToF ¢ BOTTOM OF
DRYNALL AT EXTERIOR
[SEAL BOTTOM FLATE TO SHEATHING TO ¢« DEMISING IALLS
REDUCE LEAKAGE BETEEN FLOOR AND
NALL cavimES
5/3" FLYWOCD T#5
ROOF SHEATHING
[SEAL CONNECTION TO SHEATHING |——_ |
[ Hl —_—
1
xm FOAM OVER
ToP ¢ BOTTOM PLATE
BY MN. 2
FILL SAPS N/ CAN
FoAM AS REG.
[CLOSED CELL LON GLOBAL
NARMING POTENTIAL (SHF)
AND LON OZONE
[DEFLETION POTENTIAL
[sE~L connecTiON TO (ODF) SPRAY FOAM
[SHEATHING H |
WATER =
X |
=
1/2' CSB SHEATHING [~ S 1/2° THERMAFISER
INSULATION SHALL BE
AR CONTINUCUS TO MAINTAIN
FIRE RATED ASSEMBLY
CONTINUCUS &" INSULATION REQUREMENTS
COMFCRTBOARD 20 OR EGUAL
[CONTINGCUS BEAD OF

[SEALANT AT ALL SYB TO
(SNE CONNECTIONS TYF.

CAVITY ROCK ROXUL

14.1° 208°

275° 343° 410°

57.3'*' 545° 612°

68.0°

F

cross laminated
timber
construction-
passive house

FINSH ==

FURRING LAYER ——==

INSULATION —————— \
NATER

CONTROL N
BARRER

AR BARRER ——

3 PLY CROSS LAMNATED.
TIMBER INALL PANEL (CLT)
SEE STRUCTURAL FRAMNG.

FINSH FLOORING - FLOATING VINYL PLANK.
GENEMAT RSTOS

USE LEVELROCK 3500

Color Legend
140° 207¢

21.5°

¢

410°

47, T'I 5450

61.2°

68.0°




340 Dixwell: Roof Detail

SECURE METAL CA° WTH
STANLESS STEEL FASTENERS

FROVIDE SEALANT AT AL

FREFINISHED METAL FARAFET CAF W/ DRIF EDGE
SAPS AND FESIVETER OF Gr\ /

USE BACKER ROD AT A5

v g « RUN EFDM ROOFING OVER TOF OF FRAMING

TYPICAL CANT STRIF

CLASS A FULLY ADHERED SINGLE
FLY EFDM,
ROOFING SYSTEM

%
4 INSULATION LAYER ————"'/
(ROCKNOOL
COMFORTEOARD £0) -
/ =
__//
e amﬁ___.,.:% i
i
I}
\Gﬁ&’ﬁé LAMINATED
A mﬁ)ﬁi FLOO™ PANEL
A \ SEE STRUCTURAL FRAMINS
»
WATER CONTROL _——f’/ \m LAMINATED TIMEER
BARRIES WALL FANEL (CLT)
SEE STRUCTURAL FRAMINS
FINSH ———/
e
B Color Legend
FURSING —
& 14.0° 20.7° 274° 340° 40.7° 474° 54.1° 608° 674° F
'
@TYP. EXTERIOR WaLL DETAL @ ROCF—-4 inch ingulation(BLDG. 340)

=10



Typical Window Details

\/

—CiT BN
EXTERICN ML

Baren B:«mﬂ

CONT. PATER SN,

SECURE ANDOMS TO FRAMNG
PR AN RECUREMENTS

NSLATION.

METAL FLASING

vammm—\—J
-

‘M 7/

va

[conmmucus PesaeTER seaL
ANY SAES AT BB AND i UBNS OAM_USE LON-EXPANDINS FOAM)

OF INNDOV TO ROUSH OPENNG (SEAL |

(COMPARTMENTALZATON AR COMMECTION,
[COMNECTING VERTICAL TO MORIZONTAL, APPLY SEALANT
[SLockms TN,

Color Legend

140° 210° 279° 349° 419° 628° 698° F

48,9"| 559°

WNC PNDOW (TRI"LE
SLAZED) =ROVDE SCRESN
ON THE OFENABLE SECTION

SECUNE WNDOWES TO MRAMNGS

. M MECURBENTS
PRNDO FRAME BEYOND. .

~
SEALNNT NND BACKER MOD
PV DOV TR $11 SEAL FROON TO Th
EXTERCN, SEALANT AND BACKEN. ROT
PLAGHNG TAPE
£ SUSD NEEATION va* S
BEALNNT AN T \—mpnmm
BACKEN, MOD - APRON
S ST

2" B8 ST NAAATON

CONT_ FATEN, SNUEN, ——1 /

CONTINUOUS PESUMETER. SEAL OFF MINDOW TO ROUSH OPENNGS SEAL
ANY SAFS AT SHS AND 1" USNINGS MOAM_ USE LON-EXFANDNS FONM)

ASPLY SEALANT CONTINUOUSLY AROND PESUMETESR. OF UNm
(COMPARTMENTALZATION AR ) TO DROALL
[CONNECTING VERTICAL TO HORIZONTAL, APPLY SEALANT TO
[BLOCKING DRYVALL CONNECTION,




Exterior Detailing for thermal bridges: North Facade

14.1°

206° 27.0° 335°

40.0° 465’

530° 59.5°

660° F

Close

North Cowl Thermal
Bridge Calculation:

30 FT Vertical
(2 Sides)

8 FT Horizontal
(2 Sides)

Total =76 FT

912(.072) = 65.664

Linear thermal bridges

Linear
thermal Length
Nr Name transmitiance Attachment
(Btu/hr ft °F] It
1 Aptabove parking: #1 on AD11 0.198 126.324 Ambient
2 North Facade PartPlan 1: #1/ A-307A 0.072 76 Ambient
3 North Facade Section @ Soffit: #£10 /A307A 0.008 33325 Ambient
4 Entry Door Sill Detail: AQ02 #1 0.261 27 Ambient
5 Grid C atMech Rm: #1/A006 0.16 47.74 Ambient
Scheme
- HORIZONTALLY
Boundary Surface
Conditions T(F) Fam
Resist.
VERTICALLY VERTICALLY ] [Cox
. 0.57
Floor  Ex. | &8 0.97
Qutdoor
Ambient Ex. 14 0.23/0.45
Ground Ex. 41 [
8FT
*Enter values from ?HERM into yelow ceNs H OR IZO NTAL LY
u ar L uULdaT eror
2D model (btu/hrstF) (R n) [wheft] (%)
Intarice 00593 4 8413 2245 478%
Extunor 00415 4 12005 242 47E%
Component u dar L uLaT eror
[btw/hrstF) (R n) wheft] (%)
Component A Imterior 00490 4 8413 13.55 0.00%
WALLAINGH, 100 mm Exterior 0.049 5400 8413 18.55 0.00%
Component B Imterior 0.00 0.00%
N/A Exterior 0.0000 0.00 0.00 0.00 0.00%
Psi PsidT dT  Psi | Psifor WUFI
{stahe N " tuthenF) (Btuhr fLF)
Inmerior 3% S4.00 0072
Exterior 18 54.00 0072 0.072




Exterior Detailing for thermal bridges: Typical door at grade

Entry Door Thermal
Bridge Calculation:

7 total exterior doors
(Bldg. 340)

Total Length= 27 feet

324(.261) = 84.564

Color Legend
14.0° 20.5° 27.1° 33.6° 402° 46.7° 53.2° 398° 663° F

O

£

Outside of
bldg. envelope

U dT L uLdT error
2D model (btu/hr.sf.F)  (F) (in) (btu/hr.ft) (%)
Interior 0.1038 54 75.19 35.12 4.97%
Exterior 0.0164 54 476.83 35.19 4.97%
Component U dT L uLdTt error
(btu/hr.sf.F)  (F) (in) (btu/hr.ft] (%)
Component A Interior | 0.1419 54 11.98 7.65 0.00%
Glass Door Exterior 0.142 54.00 11.98 7.65 0.00%
Component B Interior | 0.0609 27 72 9.87 0.00%
Slab Exterior 0.0609 27.00 72.00 9.87 0.00%
Component C Exterior | 0.0491 54 16.00 3.54 0.00%
WALL-4INCH Exterior 0.049 54.00 16.00 3.54 0.00%
Psi PsidT dT Psi |Psi for WUFI
(btu/hr ft) (F)  (btu/hrftF) (btu/hr.ft.F)
Interior 14.07 54.00 0.261 0 261
Exterior 14.14 54.00 0.262 *

Outside of
bldg. envelope




Exterior Detailing for thermal bridges: Balcony detail

Balcony Thermal Bridge Calculation:

31 total balconies Length 10 ft 9 in
129 inches x 31 balconies = 3999

3999 (0.008) = 31.992

TYPICAL FLOOR ASSEMBLY

(RATED ASSEMBLY ACHIEVES 55 STC & 511IC)
+FLOATING 3/8" ENGINEERED HARD
WOOD FLOORING
3MM ACOUSTIC MEMBRANE
(SOPREMA INSONOFLOOR OR SIMILAR)
1 LAYER 5/8" PLYWOOD WP 208 05 343 4L0 4180 S5 613 680 F
«1 LAYER 1/2" PLYWOOD [ ‘
+ACOUSTITECH SOFIX PANEL
«CLT PER STRUCTURAL

u dT L uLdT error
2D model (btu/hr.sfF) () (in) (btu/hr.ft) (%)
GLULAM LEDGER MECHANICALLY FASTENDED THROUGH Interior 0.0224 54 135.67 13.68 3.42%
: Component u dT L uLdT error
‘S'l/? A‘ég;\gﬁgg D ngg%HAEDRA'L WITH (btu/hr.stF)  (F) (in) _ (btu/hr.ft) (%)
TAINLESS STEFI GABLE GLARD Component A Interior | _ 0.0483 54 60.99 | 13.26 | 0.00%
WALL-4INCH, 100 mm Exterior |  0.048 5400 | 60.99 | 13.26 | 0.00%
Component B Interior 0.00 0.00%
METAL FLASHING W / DRIP EDGE N/A Exterior | 0.0000 0.00 0.00 0.00 0.00%
Psi PsidT dT Psi |Psifor WUFI
EXTERIOR BALCONY ASSEMBLY (btwhr ft) (F)  (btwhrftF) (btu/hr ft.F)
-ACCOYA DECKBOARDS (1/8” GAP) Interior | 042 54.00 WU 0.008
+ICE AND WATER SHIELD Exterior | 043 54.00 | 0.008 :
«PT SLEEPERS
+GLULAM DECK STRUCTURE

*GLULAM OR STEEL ANGLE LEDGER



Flooring Assembly Analysis At Soffit

FLOORING ASSEMBLY ABOVE SOFFITS

4.7mm LVT
1”7 USG Levelrock
Vapor retarder (20 perm)
5/8” Plywood
1 %"x 3 4" sleepers

CLT floor panel
24” Cellulose
Aquarock Soffit

UN-OCCUPIED SPACE

OCCUPIED SPACE

OCCUPIED SPACE

PHIUS Project: 340 Dixwell
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TYPICAL FLOORING

ASSEMBLY
4.7mm LVT
50mm USG Levelrock
25mm Geniemat FF25
CLT floor panel

PHIUS Project: 340 Dixwell

~ Temperature — Critical RH. — Relative Humidity

fg l|'|’~‘ Mu 1“”;“ ' ,‘ U;F" Hiir‘ i °E

- Proposed Floor Assembly (Resistant wooden/atural fiber materials: Sensttive, decline 0.5, type 0.0, surface 1.0)
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2020 2021 2022 2023 2024 2025
Case Mold Criterion Rot Criterion | Initial Dry Out Time
Case 1:Proposed Floor Fail Pass, dry out Fail
Assembly issues in plywood
though
Case 9: Gyp Screed Pass Pass, dry out Fail
issues in ply
Case 10: No Intello Pass Pass Pass




Ventilation/Mechanical Systems

Swegon ERV
ERV-1

1885 CFM
ERV-2

2380 CFM

Variable Refrigerant Flow
VRF-1A

25.7/11.55 (IEER/EER)
VRF-1B

22.3/11.15 (IEER/EER)
VRF-2A

26.9/12.3 (IEER/EER)
VRF-2B

22.3/11.15 (IEER/EER)

Rinnai

SENSEI

!

) QUEST .

Tankless Water Heater

Super High Efficiency (Condensing)
Rinnai -CU199i

Up to 97% thermal efficiency
Certifications: AHRI, ANSI Z21.10.3,
CSA 4.3, and Energy Star®

Fujitsu
Airstage VR-I

EER (95F): 10.90
IEER: 19.60
SCHE: 25.20

Quest 70 Dehumidifier

150 CFM
120 Volts



Typical Apartment Building: Ventilation/Mechanical Systems

0 Mechanical Partial Upper Plan
On demand central water heating

300 CFM

Typical Unit
Mechanical Plan

QUEST 70 DEHUMIDIFIER. 150
CFM, 120 VOLTS, 1 PHASE.
ARCHITECT TO PROVIDE
ENCLOSURE AROUND UNIT ERV SUPPLY AIR LOW.
EXHAUST AIR HIGH
H ERV-1
Mechanical 1655 GrM

Partial Roof Plan 1
20x14/
EA DN
SEE VRF TREES &

DIAGRAMS FOR PIPE SIZING.
TYPICAL.




'Renewable Energy

Source energy

total: 95,972.5 kWhiyr

specific: 2,908 KWh/Personyr [t || | | | &
target: 3,840 KWh/Person yr 0 2000 4000 6000 8000 10000

total: 327,439.45 kBtulyr

specific: 23.31 kBtu/ft?yr

35,000 kWh/yr Onsite Utilization from PV energy covering
36.46% of building electric usage

Source energv

total: 554,106.54 K\Whiyr
specific: 3,507 kWh/Person yr * ” | | | v
{arget 3,840 KiWh/Person yr g 2000 4000 6000 8000 10000

total: 1,890,503.37 kBtufyr

specific: 28.75 kBtu/ft*yr

145,000 kWh/yr Onsite Utilization from PV energy covering
26.16% of building electric usage

[l Monthly Production

20k

10k

180,000 kWh/yr Onsite Utilization from PV energy covering 27.68% of Total electric usage

Jan Feb Mar Apr May Jun Jul Aug Sep



Carbon Emissions for 340+ Dixwell Project

@ Volume of wood products used: G Avoided greenhouse gas emissions:
2,468 cubic meters (87,156 cubic feet) it 738 metric tons of carbon dioxide

U.S. and Canadian forests grow this much wood in:
7 minutes

@ Carbon stored in wood: Total potential carbon benefit:
1906 metric tons of carbon dioxide 2644 metric tons of carbon dioxide

Equivalent to:

559 cars off the road for a year Energy to operate 279 homes for a year




In conclusion...

Key Points:

1. Increasing popularity in QT incorporating net-zero design
strategies and embodied carbon. Used in a range of affordable
multifamily housing projects because of its structural diversity.

2. Both traditional and CLT wood-frame structures meet the
performance and net-zero goals for the affordable multifamily
type, but in different ways.

3. Each construction type has its own unique challenge when
designing to highly energy efficient structures.

4. Innovations in wood framing design techniques and products
enhancing the energy efficiency in affordable multifamily
projects

Thank you!

Paul H. Selnau, AIA, CPHC © Jeff Spiritos
Schadler Selnau Associates, P.C. SPIRITOS PROPERTIES LLC



