425 Grand Concourse, NY, NY
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@.@URTfLIMATE S

The number of days in which the temperature exceeds 100°F/ 38°C by late this
century

Recent Past, 1961 - 1979 Lower Emissions Scenario, 2080-2099 Higher Emissions Scenario, 2080-2099

5 ..___,: h »
- s 3
| )
Number of Days Number of Days Number of Days
I ] [ ] I 3 ]
<10 20 30 45 60 75 90 105 >120 <10 20 30 45 €0 75 90 105 >120 <10 20 30 45 60 75 90 105 >120

temperature map images: U.S. Global Change Research Program



ENERGY

CRISIS

Figure 20
Residential Energy Code Stringency (Measured an a Code -to-Code Basis)

End-uses addressed by the IECC: heating, cooling, domestic hot water
120

-
re
o

-

MEC
1965 1908 IECC

-30%
IECC 2012

Energy Use Index (1975 use=100)
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Passive building standards



PHIUS+2015/SOURCE ZERO
DEPARTMENT OF ENERGY PERFORMANCE STAIRCASE

|IECC 2009
Enclosure

HERS
85-90

IECC
2009

- IECC
2012

HVAC QI
w/WHV

Water
Management

Independent
Verification

|ECC 2009
Enclosure

IECC 2012
Enclosure

HERS
65-75

HERS
70-80

ENERGY
STAR v3

HVAC QI
w/WHV

Water
Management

Independent
Verification

IECC 2012
Enclosure

HERS
55-65

ENERGY
STAR v3.1

SOLAR READY
Depends on climate

Eff. Comps. &
H20 Distrib
A EPA Indoor
Air Pacakge

Ducts in
Condit. Space

HVAC QI
w/WHV

Water
Management

Independent
Verification
IECC 2012/15
Encl./ES Win.

HERS
48-55

Balanced Ventilation
HRV/ERV
SOLAR READY
ALWAYS
Eff. Comps. &
H,0O Distrib

EPA Indoor
Axr Pacakge

Ducts in
Condit. Space

Micro-load
HVAC QI
Water
Management
Independent
Verification
Ultra-Efficient
Enclosure

PHUS PHIUS+

Source Zero Renew-
able Energy System
Balanced Ventilation
HRV/ERV
SOLAR READY
ALWAYS
Eff. Comps. &
H,O Distrib

Q EPA Indoor
Air Pacakge

Ducts in
Condit. Space
Micro-load
HVAC QI
Water
Management
Independent
Verification

Ultra-Efficient
Enclosure

#C PHIUS+

5. SourceZero

©2018 House Institute US | PHIUS 5



PHIUS+2015 VS USA CODE

Table 16. All-Points Median Percentage Reductions From Benchmark

Proposed Standards
(With Duct Loss in
Benchmark

Proposed Standards PV Start Points
(Excluding Duct Loss) | (Excluding Duct Loss)

Heating Demand 77 68
Cooling Demand 29 35
Heating Capacity 77 74
Cooling Capacity 69 67

" N Htg Duct Losses
B Htg Delivered
# ## Clg Duct Losses (latent)
S8 Clg Duct Losses (sensible)
36-

# Clg Dehumidifier (latent)
Il Clg Delivered (latent)

241 I Clg Delivered (sensible)

Heating & Cooling [MMBtuher|

121

IECC 2009 PHIUS+2015

©2018 Passive House Institute US | 6



2030 CHALLENGE

U.S. Averages for Site Energy Use and 2030 Challenge Energy Reduction Targets by Space/Building Type'
From the Environmental Protection Agency (EPA): Use this chart to find the site fossil-fuel energy targets

Available in| Average | Average | Average 2030 Challenge Site EUI Targets (kBtu/Sq.Ft./Yr)

Primary Space / Building Type? Target | Source EUIY| Percent | Site EUI*
Finder' |BtwsqFtivn| Electric |(kBtusaqFtv| 50% Target | 60% Target | 70% Target | 80% Target | 90% Target

Residential Space / Building Type®’
Single-Family Detached 76.6 - 438 21.9 175 131 44
Single-Family Attached 70.7 . 437 21.9 175 13.1 44
Multi-Family, 2 to 4 units 93.2 - 58.2 29.1 233 175 5.8
Multi-Family, 5 or more units 994 - 495 24.8 19.8 149 50
Mobile Homes 183.2 - 734 36.7 294 220 73

Source: www.architecture2030.org

© 2018 PHIUS




CERTIFICATION TRENDS IN NA:

Cumulative Units

In development
PHIUS+ new

PHI new

PHIUS+ cumulative
PHI cumulative

2
-
-
o
=
——
o
2
S
-
O

2011 2012 2013 2014 2015 2016 + in
development

© 2018 PHIUS



PASSIVE HOUSE US DATABASE

PHIUS+ Submitted UNITS

Projected Units | Submitted Units 8 Cumulative Units

2
S
®
[ -
[\)
Q
S
=

© 2018 PHIUS




~500+ PROJECTS IN NORTH AMERICA
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PROJECTS NATIONWIDE

80+ MULTIFAMILY SUBMITTED, PRE-C
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LEGISLATION & INCENTIVES

(J CONNECTICUT
VANCOUVER ‘l HOUSING FINANCE

AUTHORITY
NEW YORK The Kev Tn Affordable Housin
4 NYSERDA - 4
OPPORTUNITY. ﬁ
L ]

ILLINOIS HOUSING
DEVELOPMENT AUTHORITY

- Homes and Community
@) seattle.gov
PRIORITYGREEN PHEAX
Streamlining Sustainable Development

nvironmen \\W/
i Enterprise

© 2018 PHIUS




ORCHARDS AT ORENCO: Phase 1

ORCHARDS AT ORENCO: Phase 2

Hillsboro, Oregon

57 Units: Phase 1

Walsh Construction —
A3ACH20 - M 0

Modeled Performance: 22.5 EUI

Measured Performance: 209EUI =
$158/sf ($159k/unit); 119 over typical project

.

( T : |

Hillsboro, Oregon

58 Units: Phase 2 o —
Walsh Construction ,M —r
59 ACH20 o ~

‘Modeled Performance: 22.5EUl

A% R — ]

Measured Performance: Aug 2017

S 8173sf ($147k/unit), S%Iésvsjﬁj{ﬂ?hase 3, S%f.;;re_mium over typical

D

[ : ] K E

ORCHARDS AT ORENCO I+ll, HILLSBORO

OREGON

©2018 Passive House Institute US | PHIUS 13



= =] E=r]
4 .
& . » o
IELMPLACE I T U -
a | -~ Burlington, VT =~
o — 30 Units
: T DWA/Cathedral Square
. $183/sf (1-2% upcharge)_ .

[ - = ' -; l‘?j (=7 :‘.
, CHOM el =
= L. === CHOM, Porfland, - ME,
i g 45 Units s
Th SR Mo S

2. FauRehio@em——

ELM PLACE, BURLINGTON VERMONT

CHOM, PORTLAND MAINE

©2018 Passive House Institute US | PHIUS 14




Plttsburgh PA

HILLCREST
66 Units

" Community Bunlders/RDl:/Sata—_’
$150/sf: 2% above code building

e e é‘\,f e |

HILL CREST, PITTSBURGH PA

©2018 Passive House Institute US | PHIUS



Site Energy: Monitored vs Modeled

60,000
N\
-~
50,000 N\ &
N /
N
~ /
= 40,000 ~ /z
= N - P
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>~ \ - & -
= 30,000
fr—
g \/’\\/
= T~a - ="
= - - -
20,000 -— - — e e e - - -
10,000
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Monitored (Electricity + Gas) kWh e= Modeled - ASHRAE 90.1 -2010

Modeled - PHIUS+ 2015 ea» MModeled - PHI Standard



Site Energy Comparison

35

30

25

20

15

10

Site Energy: Monitored vs Adjusted Models

B Modeled - ASHRAE 90.1 -2010
Modeled - PHIUS+ 2015

22.3

15.4

kBtu/sf.yr

B Monitored (Electricity + Gas) kWh
B Modeled - PHI Standard



FROM COMPONENTS TO

WHOLE BUILDING ENERGY BALANCE

Klimaort Holzkirchen WUFI®
beregnetes zweischaliges Mauerwerk aus Kalksandstein
40
Wy &
>1000 5 2
mo T Precipitation
soff £ 0
o N
0 2
B b ®
[e:l w » b‘l
[mm /"""
»10 'E.. nd Lo ®
. ? Ir \ Radiation
off &
@200
o2
) 100
AatRARRRRINI] %
0 0 <=>| HVAC

Querschnitt [cm] window
- Weather data \// ventieton
inner

- Air exchange rL. loads

. Inner loads %

« Set-points
- HVAC

~ Fraunhofer

IBP

©2018 Passive House Institute US | 18



PRINCIPLES

Comfort & Health
Quality

Cost Effective
Efficient
Resilient

© 2018 PHIUS
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PHIUS+ 2015 IPHIUS

3 PERFORMANCE "PILLARS”

1. Space Conditioning
2. Source Energy
3. Air-Tightness

1 ADDITIONAL CERTIFICATION
1. PHIUS+ Source Zero
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STANDARDS:

Graph Courtesy of Global Buildings Performance Network
© 2018 PHIUS
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COST & CLIMATE OPTIMIZED

Climate Specific & Cost Optimal Standards

‘ NREL BEopt optimizes upgrade package

by climate

Standards defined as cost optimal/competitive
sweetspot between conservation and generation

on the path to zero

©2018 Passive House Institute US | PHIUS 22



CERTIFICATION TARGETS

PHIUS+ 2015
Annual Heat Demand Varies by Climate
(kBTU/ft2.yr)
Annual Heating Load Varies by Climate
(BTU/ft2.hr)
Annual Cooling Demand Varies by Climate
(kBTU/ft2.yr)
Annual Cooling Load Varies by Climate
(BTU/ft2.hr)
Airtightness *0.05 cfm/ft2

(Based on Envelope Areq)

Source Energy Factor
(Residential)

6,200 kWh/person.yr

©2018 Passive House Institute US | PHIUS




ECONOMIC

Case: Chicago IL (4)

3700.00 icsia e R . / 40.00
Climate-Specific 10 W/m2 de$lgn
. Passive Building 35.00
é‘_ 3500.00 CS{:?ndards .
o Kot
o 30,00
3 330000 15 kWh/m2-yr | B
% 3100.00 20.00 3
: :
€ 1500 3
5 2000.00 [t
& g
§ 10.00
o
£ 2700.00 m .
2500.00 & - s M—i 0.00

0 10 20 10 40 S0 60 70 80 a0
Site Energy Savings [%/yr]

—®—Energy Related Costs, Annualized [$/yr] —9—Energy related costs excl. solar *  —@=Incr. Capital Cost §/¢f gross  — 9PV start  — % SHW start

http://www.nrel.gov/docs/fy150sti/64278.pdf15 kWh/m?2-yr
© 2018 PHIUS o4



CLIMATE SPECIFIC METRICS

PASSIVE STANDARDS IN VARYING CLIMATES

, 6;“ . (— Watertown
99 -

(‘ Albany
& New York City

?
' -

$

i (La Guardia)

© 2018 PHIUS 25



BUILDING TYPOLOGIES MATTER

= '  Scope Passive house verification

i~5F Localkzation/Cimate: MT VERNON. NY

_8 Buiding

| - PHcase: Passive house: Residential
i _..ﬁ Zone 1

v | English/IP/Outer dimensions | Asc

~

]
an
an
an
uu
jo0
og
N
uQ
an
ag
ag
ii

T e e e = e

gn dats  Project/Case 1: 16 Story
General  Report: data & resuts
E Scope  Passive House verification

v View Printlayout v [ i F a2p BT

PASSIVHOUSE ENERGY PASS 1
BUILDING INFORMATION

Category Residential

Status In planning

Building type New construction

Year of construction:

Units: 249

Number of occupants 562 (Design)

Boundary conditions Building geometry

Climate MT VERNON, NY Enclosed volume 2779941
Internal heat gains. 1.3 Btu/hr ft2 Total area envelope. 153440.4 f*
Interior temperature: 68 °F AV ratio 0.1 Vft
Overheat temperature 77 °F Floor area 236982 f1*

PASSIVEHOUSE REQUIREMENTS

Certificate criteria:

_Page: 1723

PHIUS+ 2015 Standard

€) | Data state/results @ Show w:man;;

Heating demand 2.59 kBtu/ftiyr _ \

e | | 1] l v
Cooling demand 3.9 kBtu/ftiyr b {| \ ‘

! 3 e — ¥
Heating load 3.38 Btu/hr ft* ! : ]

L E] Al s [ V
Cooling load 2.9 Btu/hr fi? ! | |

! | ] 1 ©
Primary energy 5749 kWh/Person yr: : H v

0 (5= @% 5000 70000
Site energy 1647 kBu/ftyr | : :

1 1
0 [ : 2 5

©2018 Passive House Institute US |
26



SMALL SINGLE FAMILY ONE STORY VS
HI-RISE - SURFACE TO VOLUME

RATIO VARIES, INTERNAL LOADS

% Gl Scope | Passive House versication »] EnghshiiP/Outer dimensicas

£ Cons )
3k Locekzstion Dimate. NEW YORK LAGUARDIA ARPT NY

Nz foen dtsbte

om
07 Mooy recovery eiciency H
5] HRVERV in condtioned space

Detost acive
Tempershure below whvch debreat irust be wsed [F]

]
2]

rot ek defot vedue o be coledatest

Ounces
Subacl bast exchanger abiciency 1]

¥ Device 2 Meat pump: Mesting Cocing)
123 Device 3 (User detrec: DML Gas Water Hester

QB‘BE SIDE ELEVATION

(@ Dute stateriesuhs @ | Show mermings

wantng demang 0.8 kBtuttdyr _ | 1 | | 1 |

Caolng demand 42 KDihyr |
meatng o0 16 et _ |
§ 1 1 i i ‘ i

Coolnglosd 23 Bue i !— |
Ll t) 3 ‘ L) L]
Peimary anagy 398 KBy —

OLVLLC

@'835 REAR ELEVATION @‘B![‘ SIDE ELEVATION

R-50 WALLS R-25 WALLS
R-20 ROOF R-40 ROOF

R-50 SLAB R-20 SLAB
R-8 WINDOWS R-5 WINDOWS

©2018 PHIUS | 27




COMPONENTS

ARE CLIMATE & TYPOLOGY SPECIFIC

I:: Product name: Alpen Casement 073 Center-of-glass properties
" N
. ASHRAE/IECC North,
i /DOE North East ¢
0 American South- Westl- Passive House Institute US Alpen -073
. Climate Zone | facing facing
| . Whole-window installed U-value Ucog-Value
. Climate specific recommendations: [W/m2K BTU/hr.ft2.F SHGC Wim2K BTU/Mr.ff2.F
-; 0.82 0.14 0.469 0.478 0.084)
N 0.82 0.15 0.469 0.482 0.08s]
. 0.83 0.15 n N
5
M 0.83 0.15 F :
: ind & Compare Windows
0.83 0.15 p
0.84 0.15 PHIUS Certified Data for Windows : PHIUS Certified Window Data for Designers & Builders
IZ s i Available manufacturers:
_m 0.84 0.15 Alpen Psi-Opaque Grade (PO)
0.83 0.15 Cold Chain Frame-spacer grade is based on combining the frame
. heat transmission and the edge-of glass effect into a
0.83 0.15 HH Frame Material (FM) single linear heat loss coefficient. This provides a basis for
Intus FG- Fiberglass ;:roan':‘;:;s:ge orf cf;;‘n:iansa'oil; gferent widths and different
Kolbe VL - Vinyl PO Frame-Spacer
Alpen Casement 073 : FRAME Marvin WD - Wood [BuhfF]  Grade
Frame height U-fram 1 ormotech PC - Unplasticized Polyvinyl Chioride (WPVC) | <=0.065 A+
mm in Wm2K B veka Al Aluminum <=0.110 A+
Head 72 282 1.12 Wasco AW - N Claxl Wood <=0.155 B
Sil 72 2.82 1.12 Zzola <0200 ¢C
Left 72 282 1.12 ~0.200 L
. I L
Right 72 282 112 (.pdf) and therm files (.zip) for each listing
by climate zone
Valid through February 2016 Climate zone map
! South - Facing North, East, West - Facing
Model | Glazing IFM|P0|B|7‘6|5|44CSC 32B2A 8|7 6|5|44C3C 3 2B2A Datasheet| thm
Alpen (s:zaSS-esn’:ent 108 FG B datasheet | zip
5255 5L
Alpen Casement | 200 FG B datasheet | zip
525-5
Casement
Alpen 55-12 17 FG B = datasheet | zip
525.5
Fixed HP
Alpen 55-H 108 FG B datasheet | zip
525.5
Fixed HP
Alnen s.l m E B =1 i‘

©2018 Passive House Institute US | PHIUS 28



B10 Benchmark

lter 10, Pt 15

a
114,000 |
= 112,000 -
£ 110,000- .
g 108,000 -
& 106,000
E 104,000 |
< 102.000-
% 100,000 -}
O 98.000-
3 96.000
= 54,000
< 92,000
S 90,000
= 88.000-
86,000—_\
84'000.:#} T T T T T
0 5 10 15 20 25
Source Energy Savings (%/yr)
65101 I Hot Water (G)
Il Hot Water (E)
5 5208- B Heating (G)
& B Heating, Suppl. (E)
E B Heating (E)
§ 3906+ 3694 B Cooling (E)
:a - [ Hesating Fan/Pump (E)
5] .
= 2604+ I Cooling Fan/Pump (E)
3 Lights (E)
3 I Lo. Appl. (E)
13027 Il VentFan (E)
B Misc. (E)
0-

©2018 Passive House Institute US |




OPTIMIUM LEVELS BASED ON BUILDING SIZE
AND OCCUPANT DENSITY (15 scenarios)

©2018 Passive House Institute US | 30



Global Climate Zones —
ASHRAE Standard 169-2013

Key Parameters:

* Heating/Cooling Degree days using Max/Min daily
temperatures

* Annual precipitation

Standard 169-20xx Climate Zones

' Zone 0A Extremely Hot Humid
| Zone 0B Extremely Hot Dry
B Zone 1A Very Hot Humid
| | Zone 1B Very Hot Dry
B Zone 2A Hot Humid
I Zone 2B Hot Dry
B Zone 3A Warm Humid
| | Zone 3B Warm Dry
I Zone 3C Warm Marine
| Zone 4A Mixed Humid
| Zone 4B Mixed Dry

. Zone 4C Mixed Marine
I Zone 5A Cool Humid
| | Zone 5B Cool Dry
B Zone 5C Cool Marine
B Zone 6A Cold Humid
Il Zone 6B Cold Dry
B Zone 7 Very Cold
B Zone 8 SubarcticiArctic

©2018 Passive House Institute US |
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PHIUS+2018 PILOT

PHIUS+ 2018

Space Conditioning Criteria Estimator

ASHRAE Climate Zone 5B v
Floor Area (ft?) 2,500 or enter here: 2500
Total Occupancy 4 or enter here: 4 .

Heating Demand 8.2 kBTU/ft*yr

Cooling Demand 6.8 kBTU/ft*yr

Heating Load 5.8 BTU/ftthr

Cooling Load 4.1 BTU/ft*hr
e

Typed entry will override sliding scale. Reset

©2018 Passive House Institute US | 32



PHIUS+2018 PILOT

PHIUS+ 2018

Space Conditioning Criteria Estimator

ASHRAE Climate Zone 5B v
Floor Area (ft?) 100,000 orenter here: | 100000
Total Occupancy 200 or enter here: 200 .
ESTIMATED Space Conditioning Criteria

Heating Demand 2.4 kBTU/ft*yr

Cooling Demand 5.2 kBTU/ft*yr

Heating Load 2.5 BTU/ft*hr

Cooling Load 2.2 BTU/ft*hr

ﬂ
Typed entry will override sliding scale. =~ Reset

©2018 Passive House Institute US | 33



MUTIFAMILY PROJECT
AND CLA

06 1000 WOOD NAILERS
07 2100 INSULATION

07 2500 AR BARRIER
06 1000 WALL SHEATHING
06 1000 WOOD FRAMING
07 2100 INSULATION
09 2600 GYP. EOD.

19350 &

lovel 027.05, ¥

07 4623 WOOD SIDING
06 1000 WOOD NAILERS

07 2100 INSULATION

07 2500 AIR BARRIER

06 1000 WALL SHEATHING
06 1000 WOOD FRAMING

07 2100 INSULATION

09 2600 GYP. BD

05 5000 METAL SUNSHADE

08 5413 FIBERGLASS WINDOW

£ T

" Ground Level .05,

178.50 4~

Y]

AN

AN

1
]
i

g

DING IN OREGON

Ground Level T.OS. ¥

1775
1.0. Footing O




UPTOWNLOFITS PA

Exterior foam
=Polyisocyanurate foil-faced
exterior insulation system

Metal panels and brick exterior

finishes
sThermally broken attachments

©2018 PHIUS |
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Source: Jesse Thompson - Uptown Lofts, Pittsburgh, PA




ORCHARDS AT ORENCO

PHI STANDARD: 2X10 Structure
=High-density blown in fiberglass
sSheathing
=2” exterior mineral wool
=Fiber-cement siding, brick, rain
screen

Sun shading, parapets, balconies
sThermally broken attachments

PHIUS+2015: 2X6 Structure
=High-density blown in fiberglass
sSheathing
=1.5” exterior mineral wool
=Fiber-cement siding, brick, rain

) RS
| i

e

37






O~
™




THERMAL BREAKS

18" >

ALY SRR R R A SRR R

Cascadia Clip® system

©2018 Passive House Institute US | PHIUS 40



MINIMIZE POINT TB LOSS

STRUCTURAL THERMAL BRIDGING CAUSED BY
CLADDING SYSTEMS ATTACHMENT — RED SPACER
BEHIND STAND-OFF=THERMAL BREAK

©2018 Passive House Institute US | 41



STRUCTURAL

THERMAL BRIDGE ISSUE: SEPARATION
TO UNCONDITIONED PARKING DECK

Mechanical Properties

fensle Strength P5 ASTM DB38 9,400
Flexural Strength Ps ASTM D790 22,300
Compressive Strength FSi ASTM DBI5 38,900
Compressve Modulus Ps ASTM D695 1,450,377
Shear Strength Ps ASTM D732 13,400
Thickness n - vat, 2% 1"
Flame Resistance
Oxygen index %0, ASTM D2863 218
Thermal Properties
Coeflicient of mwincCx 10 ASTM D695 2.2
Thermal Expansion
Thermal Conductmty BTUMITL/IN®F ASTM C177 1.8%*
Wim*K 0.259
** Rooronce: Tharmy Condactwey of Sied FTUS YT 345
e s ~o

» g Vot g St AN

r.. . G

: ' ‘
Additional Products for Building & Construction




STRUCTURAL THERMAL BREAKS

b

Source: Building Science Corporation Newsletter #49: Aqua Tower and

Infra Red by Fluke Corp
1

l ! ©2018 Passive House Institute US | 43



CENTRALIZED, DECENTRALIZED AND SEMI-

DECENTRALIZED SYSTEN§\S AT
P -

(@)
o
C
()
o)
e
®
[72)
©
—
(o] |
S |
o
O ' I | :
- | | | +8.41° (4
2 | |
18" L
[ : 1870 l’—I 38x32 == ier
o 4"6 50 CF — | l <> "
o o= 20x16 | > A
8 ooxis , . ; +5.50 +5.52 :
8 e e — —— 2l
o - s N i +4.16
o \‘\ ~ ] _Qﬁ ! 7777,
> ] | i “Ir
T Vs . ) ; +2.75 277 A
o 2 <z S : : :
< N [ 2 : - |[+1.417
Z X ) | >
d N — 1 A 3
S e, / i £0.00 +0.02 :
o — — 1 - o __ L T I I f_fk 77 e Z “f
Y P 4"6 50 CFM— o1 BDD 20x16 I il-'-v_ : %0_99 12
E ' i /®// 227 1 7,
= 2.52 1252 /
S — — _l| 24522 ;@// //1/ 7777, . /

! I | /%]%/;ﬁ%\@////\ LN ///\y////\ LN ///\//4
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SEMIDECENTRALIZED

Most common solution - Individual

ventilator in each unit
s|ndividual controls, more accurate
ventilation air delivery
sSolution for local codes where exhaust
can not be drawn from all apartments
and go through a common air to air
heat exchanger

Space conditioning via central VRF system
sSeparate supply ducts from ventilation
air due to different air velocities during

space conditioning
® Simultaneous Heating & Cooling Operation

3-Way ECO-i™ MULTI
enables simultaneous
heating and cooling
operation by each
solenoid vaive kit



APARTMENT SPACE

AND LAYOUT - COMBINED

DISTRIBUTION DUCTS

; Ventilator next to

" exterior wall
sshort exhaust and
supply ducts
=keep distribution
separate

VRF air handler
=Cenftrally located,
short ductwork

B

B

o /|

4 b

A S N

uoneziueBbiQ auoisan|g ay| :92iN0S

© 2018 PHIUS
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Supply and retum

to second floor ‘\

Condensing

Vented tankless gas water heater
Rinnai RL75i

Design air flow rate = 106 CFM (PHPP mﬁhlt:ion sheet)

|
Insulated 8" supply and
=S retum from ERV less
than 6-0" run each

wochM i

Bl
1

=

— —=T -] — Cuoi =

Exterior #MUZ-FEOSNA

I night air flushng— .
|

{ 5 108 CFM UttimateAir RecoupAerator 200DX
1.MERV 12 Filtration |
— : ' A — — —2.E
:ELEC Ductiess minisplit
Mitsubishi
Interior #MSZ-FEQO2NA

SR E T
Heating 10,800 BTU

\ Recirc hood over electric cooktop

o (m
|

2

Ductless minisphit
single head

] A A ooy ey ey, 2y xS o= WACE O 3

Ventilation Notes

| 1. Exterior ventilation hoods to be weather and insect protected.
e 2. Provide door undercut or transfer gris for transfer air.
3. Supply ducts to be located near ceiling for coanda effect.

e e e e e

4. Provide dproofing at | room.
il |

|' Balanced Ventilation Chart |
Supolv
Living Room 20cfm 112 Bath 23cfm
Kitchen 20cfm  Kitchen 35¢fm
Bedroom 1 22¢fm  Bath 1 24cfm

' Bedroom 2 22c¢fm  Bath 2 24cfm
Bedroom 3 22¢fm !
Total 106¢fm 108cfm

© 2018 PHIUS
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Reduced Individual
Unit Stack Effect

s |
== |
|
S ]
|
o | W
e
g == —

COMPARTMENTALIZATION
OF UNITS TO CONTROL STACK EFFECT

OO

Joseph Lstiburek - HVAC 10

IDEALLY ONE VENTILATOR PER UNIT FOR

INDIVIDUAL CONTROL
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PHIUS+ Certification Process :

Third Party Veritied
QAQC IS CRITICAL!
4 : .
* Design Review viapius
Step 1 ‘-'
Find CPHC * Verified PRE-CERT
\
4 -
Step 2: * Inspection Update viarater to PHus

\_

Find PHIUS+ -
Rater/Verifier * Verified QAQC

© 2018 PHIUS 49



¢ Recommended, Not Required:

Post-occupancy performance monitoring &
verification: CONTINUOUS COMMISSIONING:

Welcome, Rita ¥ Settings | Log Out

&)
sWise Passive House Dashboard " -f‘;"-‘xz_17 . e
H|Zhr$oac?;y 3’9",7 Papr't-?y 36°, F?::tcl);cévlvoudy
Cloudy

5000
3750

"

Humidity

54% . - l 1000 —
Temp : 25"21

44°

T honl
mr*
AIR QUALITY

686 watts Saved $8.20 this week Generated: 1937w

3 Ow Wind
. 3 - _4o5
Green Power: 1937w Grid Power: -1251w 1 - B

@monitor” Login

= &4 Export My Data

@
2 2
% £
5 =

>

"
‘ © 2013 Intellergy, Inc. Weather Byﬁ wunderground.com
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SUITE OF PROFESSIONAL
CERTIFICATES

®

CPHC  BWi0%

CERTIFIED PASSIVE HOUSE CONSULTANT, CPHC®
PHIUS CERTIFIED BUILDER
PHIUS+ CERTIFIED RATER
PHIUS+ CERTIFIED VERIFIER



259 unit — Chicago, IL

249 unit - NYC

209 unit -
NYC

Hotel + Boston, MA

Hotel — Pittsburgh, PA
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Residential
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Residential Tower

PROPOSED PHIUS+ 2015
Envelope
Windows Uw-0.38 Uw-0.22 140,
SHGC: 0.4 SHGC: 0.3
Opaque Wall Panels R20.5 R20.5
Roof R25 R35 SAI\/\E
Ceiling of Parking Garage |R30 R30
Slab on Grade R15 R15
Airtighntess 0.32 cfm/ft2 @ 50Pa |0.08 cfm/ft2 @50 Pa
A4 cfm/ft2 @ 75 Pa 0.1 cfm/ft2 @75 Pa +75%
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Residential Tower

PROPOSED PHIUS+ 2015

Lighting Power Density I
Halls/Corridors 0.7 W/sf 0.5 W/sf for 18
hrs/day. For 6hrs/day,
0.25 W/sf with
occupancy sensors, -45%
reducing average of 6
hours to 0.39 W/sf.

Mechanical System

Cooling SEER 13 {5
ERV - Efficiency 50% 85%

50% Heat Pump with |Heat Pump with COP
Heating COP of 3 of 4

50% Electric Heating
Gas Hot Water Heater -|Gas Hot Water Heater -
Hot Water 83% efficient 95% efficient

|
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Residential Tower

Lighting & HVAC Improvements

3000000+ I Space heating
I Space cooling
Hot water
[ Auxiliary energyffans
2400000 Large appliances
[ Lighting
I Viscellaneous loads
I Renewable electricity production
1800000+
=
: T
1200000+
[
600000
0_

Baseline PHIUS+ Renewable
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Residential Tower

Improvements

Cooling Load
(Btu/hr.sf)

Heating Load

(Btu/hr.sf)
B PHIUS+ 2015
Cooling Demand H Baseline
(kBtu/sf.yr)
Heating Demand
(kBtu/sf.yr)
0 2 4 6 8 10 12 14 16
Source Energy m PHIUS+ 2015
(kWh/person.yr)
| 1 | | | , H Baseline
0 2000 4000 6000 8000 10000 12000 14000
Site Energy W PHIUS+ 2015
(kBtu/sf.yr)
| | | | | | | ®Baseline
0 5 10 15 20 25 30
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Residential Tower

‘Internal Load Dominated
«Common Lighting (Hallways) = Largest Energy Hog

*Windows, windows, windows -
*Optimize gains/losses = Heating/Cooling

*Walls/Roof
Moderate R-values = Okl

Peak Loads
«+ Efficiency Mechanical Systems

«Careful Design — A little PV goes a long way
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Hypothetical Details

REFERENCE BUILDING
WALL o e R =




Hypothetical Details

IMPROVED WALL

Jason Sippel & Duane Carter wy/



ADVOCACY & RESOURCE SHARING
COMMERCIAL/LARGE MULTIFAMILY
RESOURCE CENTER www.phius.org

New!

Bookmark
multifamily.phius.org &
commercial.phius.org

today!

For Developers, Architects & Engineers,
Investors, Policy Makers & more!

The efficient, resilient, and affordable
path to NET ZERO.

: - - " - -
sl I - — - - b ':-‘F'.‘ pre- ..Q‘.i“/f,j Lfa -
A :éE"; - - -
" NEW N

COMMERCIAL DEVELOPERS -
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Regional

Traditional
Generation

Grid-Scale
Renewables

Local

A

Independent

Producers

Industria
Customers/
Producers

Rt
TN SAER

Renewable Power

Transmission
System Operator

st _‘a it

Storage

Industrial
Customers/
Producers

X

Microgrid

/ Distribution

ystem Operator

Residential

Customers/
Producers

Commercial Customers/
Producers

New Energy Service
Providers

Retail Energy Provider

r

ISO/RTO &

Trading Organizations

Source: Melton, R. PNNL, 2004. Transactive Energy, Presentation
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MICROGRID

e @Merge"

ALLIANCE

v
Charge
> Batteries 24v Low power
control* DC
Mﬁ DC  joads (24V)
380V DC 4 | Non-Cooling
3 i Loads
Meter y
"N AC | Bidirectional
| inverter Cooling Loads

http://energy.gov/sites/prod/files/2015/03/f20/DC_Microgrid_Scoping_Study_
LosAlamos-Mar2015.pdf



THERMAL STORAGE & ENERGY STORAGE

The duck curve shows steep ramping needs and overgeneration risk

MW Sample Net Load — March 31, 2012
28,000
26,000 ——
24,000 ——
1
i Z= [
’ ==
20,000 : =
000 ==
16,000 2
14,000 -
i-_-‘s
12,000 iZ=
T=S5Lf7 B
~— E ——
10,000 =
risk o >
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==
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> Beach Green North, New York, NY




Sol-Lux Alpha, San Francisco, ¢







JOIN US!

PATH TO ZERO, COMFORT&HEALTH, CARBON ACTION

. BOSTON;MA* :fdf fembEr19% Al:.’;ﬂU —
13th Annual

o .~ =lp = B S=ows North American

An nual g e L
) Conference

Join us in Boston at the
Seaport Hotel & World

Trade Center

September 19 - 23, 2018

Call for Papers - Deadline
April 30
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