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FUTURE WORLDWIDE TRANSITION
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PHIUS+ PROJECTS NATIONWIDE




~350+ PROJECTS IN NORTH AMERICA
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PASSIVE HOUSE US DATABASE

PHIUS+ Certified and
Pre-Certified Square Footage
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NY STATE AND CITY SQFT
OCTOBER 2016 PHIUS+ PROJECTS

410,000 SQ FT TOTAL DOCUMENTED SUBMISSIONS
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PHI AND PHIUS+ TRENDS IN NA:
CERTIFICATIONS BY END OF 2016
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PRIUS+ TRENDS FOR 2017

PHIUS+ Certified and

PHIUS+ Total Square Footage
Pre-Certified Square Footage

4,900,000
Projected SF
2,400,000 4200000 IHNEWSF i
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New S5F
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95% of total certified and pre-certified

passive building construction (SQFT) in NA
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DESIGN &VERIFICATION

TOOLS,.STANDARDS,
MODELING PROTOCOLS




WHOLE BUILDING ENERGY BALANCE

WUFI® Passive

4*

Comfort & Health
Quality
Cost Effective

Efficient ? ys WUFI® Plus == ‘

Resilient Niederschlag

Einstrahlung

Helzung
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TERMINOLOGY

Demands, Peaks, Site & Primary Energy

Annual Demand [kBTU/yr.ftZ]: Space conditioning energy consumed
over the course of the year, delivered by the equipment to the space.

Peak Load [BTU/hI’.ftZ]Z Space conditioning requirement during the peak

climate conditions (average over the worst 24 hours). Determines the size of the
mechanical system.

Site Energy [kWh/person.yr] OR [kBTU/yr.ft?]: total energy

consumed over the course of the year, including space conditioning, hot water, plug
loads, lighting, appliances, systems, etc. (Excludes electrical vehicle charging energy,
and ligthing energy specific to vehicle parking areas)

*No requirement for PHIUS+ Certification

Source (Primary) Energy [KWh/person.yr] OR [KBTU/yr.ft2]:

Site energy as described above, multiplied by the source/primary energy factor for the
specific fuel type used.

Ex: Electricity has a PE factor of 3.16 kWh/kWh (generation at the source vs use on site)
©2017 Passive House Institute US | PHIUS 11



+ 1

LERgeY

PASSIVHAUS CRITERIA

Primary Energy | kBTU fT“,r

Alrtightness

Annual Heat Demand

BT /2y (+ allowance
Annual Cooling Demand S 475 for latent)
Peak Heat Load 5 3.14
Peak Cooling Load | Bru/fnr 2.54
Ventiation % efficiency 75%
Ventilation <076

Z T

=< U-0.026
W=0.006

Uw-install =0.15

=0.50-0.55
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PHIUS+2015:

CLIMATE SPECIFIC

1. Only Heating (very HHD)
I 1 Only Heating (HHD)

213 Only Heating (MHD- LHD) =
I 4. Hesting and Cooling [very HHD+LCD) "%
W & Hesting and Cooling (HHD-MCD) -
W & Heating and Cooling (HHD-LCD)

I 7. Heatng and Cealing (MHD-MCD)

5 8. Heating and Cooling (MHD+LCD)

7. Heating and Coohng (LHD- MCD)

(1 10. Heating and Cooling (LHD-LCD

Il 11. Ondy Cooling [very HCDY

I 12. Only Cosleng (HCD) .
I 13. Onidy Cooling (LCD-MCD) 4
I 14. Cooling and Dehum (very HCD)

I 1. Cooking and Dehum [HCD)

I 16 Cooling and Dehum (LCD-MCD) ) _
I 17. Hesting Coclng, Dehum Graph Courtesy of Global Buildings Performance Network
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PHIUS+ 2015 PASSIVE BUILDING CRITERIA

" _ (Bedrooms+1 *
F: . E C - s
mary energy | KBIU/T/yr (6200 kWh *3.412 kBTU/KWh))/iCFA
L 2 0.05 cfm/gross ft*shell @ 50 pa
Airtightness =fm /e
S 0.08 cfm/gross ft*shell @ 75 pa
Annual Heat Demand 1.0-12.0
KBTU /Tt /yr

Annual Cooling Demand 1.0-21.4

Peak Cooling Load 1.8-8.9

Peak Heat Load = 08-54
"~ Peak Cooling Load | P!/

% efficiency 53% - 95%
W /cfm 0.27-2.23

Thermal Envelope |~ ftF/BTU = R0 - R80
: UGN PSR - U-0.04 - U-0.0125

Thermal Bridge Free BTU/ hr. 1 °F W <0.006

Windows Installed | BTU/hr. ft2°F Uw-install 0.41 - 0.08

©2017 Passive House Institute US | 14
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PHIUS+ 2015 COMMERCIAL PASSIVE BUILDING CRITERIA -
SAME EXCEPT SOURCE ENERGY CRITERION: CHANGE TO PER
AREA+PROCESS LOAD SPECIFIC CRITERION IF APPLICABLE

Primary Energy | KBTU/Ft2/yr 38

0.05 cfm/gross ft* shell @ 50 pa
0.08 cfm/gross ft*shell @ 75 pa
1.0-12.0
1.0-21.4

0.65-54

Airtightness | cfm/ft*

Annual Heat Demand
Annual Cooling Demand
Feak Heat Load

Peak Cooling Load

KBTU/Ft2/yr

BTU/ft%.hr

% efficiency

W/cfm

hr. f12°F/BTU

BTU/hr. ft2 °F =~ 1J-0.04 - U-0.0125

Thermal Bridge Free BTU/ hr. ft °F W< 0.006

Ventilation

Thermal Envelope

Windows Installed BTU/hr. ft* °F Uw-install 0.41 - 0.08

SHGC A =(.27-0.61

©2017 Passive House Institute US | 15




METHODOLOGY

Climate Specific & Cost Optimal Standards

Developed by US Industry

g

[

‘ NREL BEopt optimizes upgrade package
by climate

Mortgage + Ltilities ($/year)
B

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

on the path to zero

©2017 Passive House Institute US | PHIUS 16



ECONOMIC

Case: Chicago IL (4)

IFOOOT | ENERGY BUILDING TECHNOLOGIES PROGRAM n/ [ a0.00
Climate-Specific PHI target 10 W/ |

Passive Building

-_E 3500.0 ?tandan:ls 35.00
ﬂ- Gy 153
W00
B -~ I/
2 2 i E;
330000 v
3 PHI target 15 kWh/m?.y -
< *
5 3100.00 20.00 E
3 5
B -
E 1500 8
I 200000 -
= ¥
= 10.00
£ _
£ 270000 -
i ¥ 2 | 5.0
2500000 & i - M L a6
0 10 20 3 A 50 B 70 80 ol

Lite Energy Savings [Hvr]

=8 Enpergy Nelated Costy, Snnualiced [Sfyr] =9 Enenyy related cowts exd. solor ®  =9=incr. Copital Cost 5/ gross. %04 giart  — % S0 slart

http://www.nrel.gov/docs/fy150sti/64278.pdf15 KWh/m?2-yr
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EXAMPLE DASHBOARD CALCULATOR

Costof | Upgrade | Costof Energy Cost, Baseline Home |5 per month) 150 Costs to Upgrade to Passive House
Costof | gaceline [toPassive | Passive
Home Home House * House Annual Rate of increase in Energy Costs Projected 2% Added Costz of Improving Thermal Performance of Home:
Options Baseline
333,300 3% 345,500| |Energy Reduction from Passive House Approach [3) B63% Coast: Iterm: Percent| %
increase in cosk of framing labor 0
150 increase in cosk of framing materials 0
i increase in cosk of window units 7500
increase in cosk of insulated doars 0
Energy sawings i increase in cost of insulation, labor and materials 5,200
available EACH 100 0
MOMNTH, after o o )
covering the Energy Recowery "."E'I'ltl|a|iIDI'| Egstiem.. increazsed cost as compared to the 4000
50 sum of the cost of all typical wentilation systems :
manthly payment
related to upgrades. sl
el Electric resistance ¢oil heating source, one of many approaches bo
a4 heating a Passive House., Remember, the heating load will be around 105 2000
4 5 - i 2 - . af the heating load of a typical home.
Yemr:g = 10 13 m = =
470,000 Typical heating system that is not needed and therbore represents money 5 -12,000
$50,000
W Future Value of ~ #%99%77
Energy Savings $40,000
Applied to Bxtra &30 000 -
Dowen Payment i * Total Costs to Upgrade to Passive House 10,700
$10,000
nA P | Design
i LI |Busd
20,000 -
Copyright The Artisans Group, Inc.
INFORMATION PRESEMTED BEY: v ArtisansGEroup.com

©2017 Passive House Institute US | 18



CLIMATE SPECIFIC METRICS

€& New York City

DW Hooks (La Guardia)

aA

©2017 Passive House Institute US | PHIUS 19



PERFORMANCE CRITERIA DIFFERENCES

Annual Demand, Peak, Source & Air-tightness

PHI CERTIFICATION - does
not require US industry
standards

 One annual demand target for space
conditioning for all climates with an
additional allowance for
dehumidification based on climate

» Targets not cost-optimized by location

* No mandatory climate specific peak
load target to assure thermal comfort

e Source energy target per square foot
for residential and commmercial & PER
based on German conversion factors

» Air-tightness measured relative to
building volume

» Standard applied to residential and
commercial, separate & less stringent
standard for retrofit projects

PHIUS+2015 - requires US
Industry standards (DOE
ZERH, ES, Indoor AIR Plus)

* Climate specific annual demand
targets for all space conditioning

» Targets cost-optimized by location

« Mandatory peak load targets to
assure thermal performance &
resilience

» Source energy target per person for
residential, square foot for commercial
based on US conversion factors

» Air-tightness measured relative to
opaqgque envelope area

» Standard applied to all building types
Including retrofits with an additional

allowance for existing thermal bridging
©2017 Passive House Institute US | PHIUS
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Source Zero Renew-
able Energy System

Balanced Venulation J Balanced Ventilation

HRV/ERV HRV/ERY
S0OLAR READY SOLAR READY SOLAR READY
Depends on climate ALWAYS ALWAYS
Eff. Comps. & Eff. Comps. & Eff. Comps. &
H20 Distrib H,0 Distrib H,0 Distrib

A EPA Indoor EPA Indoar EPA Indoor
Air Pacakge Air Pacakge @ Air Pacakge
Ducts in Ducts in Ducts in
Condit. Space Condit. Space Condit. Space
HWAC QI HVAC QI HVAC QI Micro-load Micro-load
wiWHV wiWHWY wiWHV HVALC QI HVAC 0l
Water Water _ Wﬂtﬂr _ Water Water
Management Management Management Management Management
Independent Independent Independent Independent Independent
WVerification Verificaton Verification Verification Verification
|IECC 2009 IECC 2012 IECC 2009 IECC 2012 |ECC 2012/15 Ultra-Efficient Ultra-Efficient
Enclosure Enclosure Enclosure Enclosure Encl./ES Win. Enclosure Enclosure

HERS HERS HERS HERS HERS HERS HERS

85-90 70-80 ba-d 55-65 48-55 35-45 <0

2 |ECC ENERGY ENERGY L | g +C PHIUS+
STAR v3 STAR v3.1 £ESH @ﬁ PHIUS+ | ¥# sourceZero

+#
©2017 Passive House Institute US | PHIUS 21
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COOPERATION WITH

( HERS® Index y

:924n0S

Existing
Homes

Standard
New Home

Jpd 910 uoneasald 3ININ4QZ%U3349/0

€J/¥0/910¢/s9|14/poad/sa11s/A08"ASiaua//:dny

70
60
50
40 This Home
e 36
20
Zero Energy 18 This Home
Home 0 -9

\ g Le )
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CERTIFICATION PROTOCOL DIFFERENCES

Internal Gains, TFA and ICFA, Occupancy & MELs

PHI — PHIUS+2015 —

- Unrealistically low internal gain * 80% of RESNET internal gain
default assumptions assumptions

- Treated Floor Area (TFA) energy e Interior conditioned floor area
reference area - EUIs are not (ICFA) energy reference area -
directly comparable! EUls are not directly comparable!
« Occupancy assumption by fixed » Occupancy calculated
square foot per person bedrooms +1

- Different MEL and lighting » Different MEL and lighting
assumptions assumptions

« Source EUI - based on German * Source EUI - based on US
conversion factors — not directly conversion factors — not directly

comparable! comparable!
©2017 Passive House Institute US | PHIUS 23



Site Energy: Monitored vs Modeled

60,000
S C
50,000 N\ &
S /
S
< /
= 40,000 ~ /
< N P
>\ \ - - e -
= 30,000
)
S
= -~ s = =
20,000 = - _ -
’ - [ )
- - e a» a» a» @& -
10,000
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
emmm \oOnitored (Electricity + Gas) kWh e Modeled - ASHRAE 90.1 -2010

Modeled - PHIUS+ 2015 ea» |\|odeled - PHI Standard



Site Energy Comparison

35
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10

Site Energy: Monitored vs Adjusted Models

32.2

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

kBtu/sf.yr

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



BASIETPASSIVE BUILDING
PRINCIPLES




PASSIVE BUILDING PRINCIPLES

Comfort & Health
Quality

Cost Effective
Efficient
Resilient

© 2017 PHIUS
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MULTIFAMILY HAS BETTER SURFACE

10 VOLUME RATIO THAN SMALLER
STRUCTURE

Single Family Home Specs:
*R-50 WALLS
*R-90 ROOF

*R-50 SLAB

*R-8 WINDOWS

Large Multifamily Specs:

i = i=="  sR-32WALLS

| “ =R-50 ROOF
i’ W | =R-20 SLAB

©2017 Passive House Institute US | 28



THERMAL COMFORT

Inhedon AN ASSRAL sbtomda toed i Apporsir | “-“'E_ﬁual mltllﬁ?— r E = . H 70
. 1
ASHRAE STANDARD watorrnf soss | N PN
Environmental A # ‘Q"%’i{* % "' l g
5 % : IS
Conditions for — P> :1}!@%;‘? A | 1 2
Human Occupancy }?FS}@ A Hes 2
0.008— 1> ‘“"Eh@ -}ﬁé; X o3
AR =
S ——— ﬂ.OD'B' ‘é!r"e@“ gér‘j! . 45.%
———— = Py S by e e 7 e < /,4“’4 i\ PR ar o
LT ’ -~ M L3 A
e noalce #é“’%h§i*f%:% as N
Tt e T Uy 50 e 4 SIS S0 b " 88 ’ ppd ~f”‘ | NN A %0
::_u:.::—-—-.q-“u-_-a—— oy ) f
i B o o0al BT e NN By iE
e 0002 2 o R R 1 o
—- 50 35 60 b3 70 75 3 a5 100
miieere TEMP [ osenive temperaule. 7
Interior comfort conditions winter 68 2 F, summer 77 2 F, RH 40-60%
Source: ASHRAE Standard 55-2010 Thermal Environmental Conditions for Human Occupancy
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THERMAL BREAKS

LR [

Cascadia Clip® system

©2017 Passive House Institute US | PHIUS 31



MINIMIZE POINT TB LOSS

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

©2017 Passive House Institute US | 32




STRUCTURAL

THERMAL BRIDGE ISSUE: SEPARATION
TO UNCONDITIONED PARKING DECK

Mechanical Propertie:

erahe Strength P AL T Dbz 9 4Lk

Fleoeral Strength P AST DTS0 22300

Compressive Strength PS5l ASTH DBSS 38,900

Comprassve Modulus sl ASTH DESS 1,450,377

avggn strengih P ASTM D72 13,400

Thkness n - 147, 1L, 17

Flame Retstance

Coopgean indes B, ASTI D2EES Z1H
Thermal

Coeticieny ol min~ix 10 A5TM DEDE 2.4

Thermal Expansion

el ConQuctmiy BTUHE L INTF AT L7 7F 1.8%*
WimTE 0,254

¥ Rgtoroaca Theermal L ondscireny of Sioo BT I
[ a0

‘e

Additional Products for Building & Construction

> @ B




AIR-TIGHTNESS BENEFITS

Energy benefits:

T * Minimizes energy losses in
P conjunction with ventilation
‘,. o R | =Minimizes latent loads in
N S JIetE] conjunction with ventilation
(B i § Hygrothermal benefits:
[ ’ | =Minimizes moisture traveling
¢ into the wall through infiltration
| or exfiltration
" B =Minimizes condensation risk in
(1 fl,?ﬁ T i T,
SIS components
NS _
, f N "Increases durability of
INUIS) S~ NS | y

//Q?//&//ﬁv//@// S IS assemblies

VRN RN T RN RN RN R R TR

©2017 Passive House Institute US | PHIUS 34
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HIGH PERFORMANCE WINDOWS
FOR BETTER COMFORT

IMPROVING WINDOW PERFORMANCE
MINIMIZES HEAT LOSS/GAIN, ASSURES THERMAL
COMFORT,

ELIMINATES CONDENSATION

CPHC Training ©2017 Passive House Institute US | 36



DIALING IN wiINDOW PERFORMANCE BY

CLIMATE

Product name: Alpen Casement 073 Center-of-glass properties
ASHRAE/IECC Morth,
JlfDDE Morth East, £ __PH_I U s Alpen _073
American | South- West - ol -
Climate Zone | facing facing
Whole-window installed U-value Ucog-Value
W/m2K BTU/hr.ft2.F SHGC Wim2K ETU/Mr ft2.F
0.82 0.14 0.469 0.478 0.084
0.82 0.15 0.469 0.482 0.085
0.83 0.15 0.469 0.489 0.086
0.83 0.15 . .
0.83 015 Find & Compare Windows
gz 2‘15 PHILS Certified Data for Windows | PHILS Centified Window Crata for Designers & Builders
. .15
0.84 015  Available manufacturers:
Alpen Psi-Dpages Grade (PO}
0.83 0.15
Cold Chain Wi G- B EST i ada i Bakid 60 Shmsbining e s
0.83 0.15 HH Fram Maserial {FM] zh::.'d::':__.: "’"“:_.;.':.'.-.T.;.'."..‘...
intus Fii» Pl ot tivcn f Wik o SSsenl il aod ucect
Alpen Casement 073 FRAME Kot L= Vinl o Frame-Spacer
Frame height U-fra Mamvin WD o [PuhAF] G
poem p= Wim2K Thermetech P « Unplasticioed Polyvnyl Chioride (UPVC) <= 065 ™
Veka Bl « Ml = 190 A
Head T2 2.82 112 Wascn A - barsirears Clad Vibed awl) 155 B
il 72 282 112 2o - -
Left T2 282 112 0380 o]
Right T2 2.582 1.12 Dewmbcadabde dalashests [ pdf] and thers fes |.ep) for cach lating
Valid through February 2016 Besammndetizn by slimals mng

Climats tont meg
e

South - Fasing Moith, Easl, Wel - Facing

Model Glasiea  |[FM PO BT 8|5/ 44030 3IBIA BT & 5 44030 3 IB3A Datashesd the

predts]

Alpis Cnbhmant | 40 PG m |1 dabashis! | Sig
proee

Apem  Caweerd | 300 |Fa ® dstaibes) | o
5355
Capement

Alpéa FLE] " -] dabashis! | Sig
froEy
Fiopd HP

Mpes  52H we |Fa ® Il ditibes! | 2o
5355
Fiod HP

[T, fa e el om mlm L annstaaa | win
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BALANCED VENTILATION

HEAT RECOVERY & SPACE CONDITIONING

©2017 Passive House Institute US | PHIUS 38



CENTRALIZED VENTILATION

W/INTEGRATED SPACE CONDITIONING

§ \ OSA LOUVER
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% I +8.41° \\
s\l | = <1
< e B
8 38x32 : *:6591
) /’) '
O [‘ r H _
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&= i — = = S oo
O L e ' AL
T Sy 3, E I
% L B | T i +2.75 *207 4
z | e = =
< 7 +1.41
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& | | EELNN g2
- — — I ", _— [ . 1 - - ___ o . rrrrs
@ . wo50ci—" [ l—pemr—{ —X 5o 20¢16 . T / \—L,\_LL o
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8 ! I 227 : 252 ?-2.52 XA'
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Vented tankless gas water heater
Rinnai RL75i

| Design air flow rate = 106 CFM (FHPP wnﬁl.altion sheet]
Insulated 8" supply and
retum from ERV less
than 6°-0° run each

Condensing
|'_ electric

to second floor —\

|
Supply and retum ‘
|

106 CFM cay i

(=) @ 106 CFM UltimateAir RecoupAerator 2000X
1. MERV 12 Filtration |
[

i | p— — — 2 Econocool night air flushing— .
|

g Ductless minisplit
- Mitsubishi
= Interior #MSZ-FED2NA

- Exterior #UZ-FEDINA
Hoob|— T T T CoclinrEgiiET - -
' ] Heating 10,800 BTU
' l (8) I _
Tyl [} Recire hood over eleciric cooktop
| H | [
11
— — -y - — .E L — — — — —
" ¥ sscem
I
: 1 I Ventilation Notes
: : | [ ] 1. Exterior ventilation hoods to be weather and insect protected.
'] 2. Provide door undercut or transfer grills for transfer air.
1 3. Supply ducts to be located near ceiling for coanda effect.
11 0 4_ Provide soundproofing at mechanical room.
11
i |
| o [
1l
1! |
11
— — — s — — . A — — — -
I
1 —_
| : : | 20 CFM Balanced Ventilation Chart |
M 5 Exhaust
i : : Liwing Rogm 20cfm 172 Bath 23cfm
Drucil inisplit 1 Kitchen 20cfm  Kitchen 35cfm
et HE Bedroom | 22cfm  Bath 1 4o
| [ Bedroom 2 Zocfm  Bath 2 24cfm
il Bedroom 3 2cfm '
JJ' Total 106efm 108efm

© 2017 PHIUS ©2016 Passive House Institute US

40



SEMIDECENTRALIZED

Most common solution - Individual

ventilator in each unit
»Better controls, more accurate
ventilation air delivery
=Solution for local codes where exhaus
can not be drawn from all apartments
and go through a common air to air
heat exchanger

Space conditioning via central VRF systemnr
sSeparate supply ducts from ventilatiol
air due to different air velocities during
space conditioning

| Simultaneous Heating & Cooling Operation

-—
— - | - = | -
-—

¥y ECO-™ MULTI

et crmutEn ') } }
heating and coofing t t '
operation by each

soepnDad v e

; — i
[Stop] [Heating] [Cooling] [Heating] [Heating]
MU MK MF MD ME MT
= Liquid pipe === Suction pipa === [Dscharpa pipe

g ymperpiven, ey Sepmiune, fugh ierpergture.
i grEspae | gud poe lowy-pressure gas pipe: fgh-pressere s poe
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Reduced Individual
Unit Stack Effect

==n
\EIC]
\EIO]
\EC]
N==n
\E0]
N=n
N==Tn

COMPARTMENTALIZATION
OF UNITS TO CONTROL STACK EFFECT

I

Joseph Letlurek - HVAC 10

IDEALLY ONE VENTILATOR PER UNIT FOR

INDIVIDUAL CONTROL

©2017 Passive House Institute US | 42



WUF PASSIVE VERIFICATION

b WLFIE Pagsive V.3.003.0

File Input ©Options Database Help

D Dropbax (PHILSK 1283 - Second and Delaware Apartments - Prudence Ferreirah0. Energy Model 2+ D .mwp

A T W 9 Scope | Passive house verification = | English/IP/COuter dimensions | Assign data | Project/Case 1: 15-1120 East Permit Single Zone
E!&md - | Gerernl  Flepord: data Sresults
=3 Locskzanon Camate: KANSAS CITY DOWNTOWN AP MO B Scope Passive House verification = View | Mormal v B o N 427 n
Buiding
{5t PH case: Passive house: Residential
{]t Zone 1: Eant Tower BUILDING INFORMATION =T =
- Visuskzed components i“ IIE
| I Component 1; A- 108724 B Wal Zone 1 Category Residential EE B e § i
1 I:wwm;.; :1£§2 Wal 22::1 Status In planning )
1 Component 3 A1 Wal " ) =
| E Companent 4: A 10820 Ex Wal Zene 1 Building type: New construction e ——
(1 Companent 5: A-108/2F Ex Wall Zons 1 Year of construciion TR LI TErme e
{1 Companent 6 A-108/2F Ext Wall Zone 1.2 Units 128 T Bﬂﬂﬁ
1 Component 7. A-108/°2F B Wall Zone 1.2
I Component & A-108/2F Ex Wall Zone 1.4 Number of accupants 308 (Design) -
I Component % A-10824 Ext Wall Zone 1.3 Boundary conditions Building geometry
I Component 10: A-1081A Int Partition Zone 1.2
i © nent 11: A IR bt Partition Zone 1.2 Climate KANSAS CITY DOWNTOWM AF MO Enclosed volume 1846633.9 n*
(I Companent 12: A-T02/1E Int Pastition Zane 1.3 Internal hieat gains 0.9 Bwhrn= Total area envelope: 1391781 @
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MASSACHUSETTS

/80 CMR: STATE BOARD OF BUILDING REGULATIONS & STANDARDS

N1106.1.1 (R406.1.1) Approved Alternative Energy

Performance Methods. The following rating threshold criteria are
sufficient to demonstrate energy code compliance under section
N1106 without calculation of a standard reference design. The
mandatory provisions of subsection N1106.2 also apply:

1. ENERGY STAR Homes 3.1 path.

2. Passive House Institute US (PHIUS) Approved Software. PHIUS+ 2015:
Passive Building Standard - North America, or another approved
software by PHIUS, where Specific Space Heat Demand, as modeled
by a Certified Passive House Consultant, is less than or equal to 10
kBTU/ft2/year. Compliance with this section requires that the criteria
of C402.4, C403.2, C404, and C405 are met.
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MASSACHUSETTS

/80 CMR: STATE BOARD OF BUILDING REGULATIONS & STANDARDS

C407.6.1.1 Approved Alternative Energy Performance

Methods. The requirements of this section are approved
performance methods to demonstrate compliance with Section
C407 without calculation of a standard reference design:

1. RESNET Approved Software for Home Energy Rating System
(HERS).

2. Passive House Institute US (PHIUS) Approved Software. PHIUS+
2015: Passive Building Standard - North America, or another
approved software by PHIUS, where Specific Space Heat Demand, as
modeled by a Certified Passive House Consultant, is less than or equal
to 10 kBTU/ft2/year. Compliance with this section requires that the
criteria of C402.4, C403.2, C404, and C405 are met.
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HUD INCENTIVES

Energy Efficiency Measures in MF Projects

Multifamily Accelerated Processing (MAP) Guide, 4430.G.
FHA explicitly recognizes and underwrites projected utility savings
resulting from energy efficiency improvements. To qualify for these
credits, projects must demonstrate proposed savings through an
energy audit. FHA will underwrite up to 75 percent

of proposed savings.

FHA to cut Mortgage Insurance Rates on Multifamily

Mortgages: The rate reductions announced today will take effect
on April 1, 2016, and will directly impact FHA’s Multifamily Housing
Programs and properties housing low- and moderate-income families
and/or developments installing energy-efficient systems or building
within federal energy guidelines.
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U.5. DEPARTMENT OF EI'IEFQ}' Efﬁciency &

ENERGY Renewable Energy

U.S. Department of Energy Zero Energy Ready
Home™

ZERO | ENDER PARTNER AGREEMENT

ENERGY READY HOME

LS, DEFAHTHMENT OF ENERGY

FFARTNER

_. ||': _‘I.
*-ﬁ\
"~ | i 'i?

\PH

Passive House Institute US

This agreement is administered by the U.S. Department of Energy (DOE) in support of DOE Zero Energy
Ready Home ™ program. It is being coordinated with the U.S. Environmental Protection Agency (EPA)
ENERGY STAR™ Certified Home and Passive House Institute US (PHIUS) high-performance home labeling
programs. This is only an agreement between DOE and the Lending Partner, and therefore does not entitle

©2017 Passive House Institute US | PHIUS
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To facilitate and eneourage eonstruetion and rehabilitation of buildings using
the Passive House Building Energy Standard.

IN THE HOUSE OF REPRESENTATIVES

Mr. INSLEE introdueed the following bill; which was referred to the Committee
on

A BILL

To facilitate and encourage construction and rehabilitation

of buildings using the Passive House Building Energy

standard.
1 Be it enacted by the Senate and House of Representa-
2 tives of the United Stales of America in Congress assembled,
3 SECTION 1. SHORT TITLE.
4 This Act may be cited as the “Passive House Act of
5 20117, ©2017 Passive House Institute US | PHIUS
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MULTIFAI\/IILY BUILDING
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PASSIVE BUILDINGS

P .
Stellar Apartments, 16 Units, Eugene, OR Knickerbocker Project, 24 Units, Brooklyn, NY, Chris Benedict

AFFORDABLE DEVELOPMENTS
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UPTOWN LOFTS - AFFORDABLE
DEVELOPMENT IN PITTSBURGH

Uptown Lofts, Pittsburgh, PA

FIRST AFFORDABLE FULLY
CERTIFIED 24 UNIT BUILDING




Orchards at Orenco Station Phase Il, Portland, OR

ORCHARDS AT ORENCO-”PHASE |
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RECENTLY COMPLETED

AFFORDABLE RETROFIT PROJECT IN
WASHINGTON DC
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UNITS
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New York, NY




LARGEST MIDRISE UNDER
CONSTRUCTION WITH 101 UNITS
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LEED / Passive House

I___"_;” 4 I i i_:l..-': . : |1'

= - Hl_m _

- L == e

.J—“ e Bt B2 R =D
s S T VIO . 1l g [ A

_-.I“l-' = _| l - a. - [ WATER |

I.“ -' 8 “J .

33653 Avenue, Bronx, NY

3365 3@ AVENUE, BRONX, NY
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Afé Grand Concourse, NY, NY

HI- RISE PLANNED FOR BRONX NY
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PHIUS MULTIFAMILY

RESOURCE CENTER

PASSIVE BUILDING 101 THE FHIUS+ 5TANDARD SEE CASE STUDIES  DESIGMING PASSIVE HOW TO GET CERTIFIED

COMFORT.
QUALITY.
EFFICIENCY.
RESILIENCY.
AFFORBABILITY:
NOW.

[ LEARN MORE |

PASSIVE HOUSE FOR
MULTIFAMILY BUILDINGS

Source: http:/multifamily.phius.org/
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PHIUS MULTIFAMILY

RESOURCE CENTER

DEVELOPERS WEBINAR SERIES

ORCHARDS AT ORENCO (PHASE I) PROJECT,
HILLSBEORO, OR

JESEICA WOODRUFF., HOUSING DIRECTOR AT REACH

CRAIG RLILLLY, SIMNIOR PROJLCT MANAGLE WITH HOUSING DIVILOPMINT CLN

SCALING PASSIVE HOUSE, 2ND & DELAWARE,
KANSAS CITY, MO

JOMATHAN ARNOLD, PRINCIFAL, ARNOLD DEVILOPMINT

3 ;
>

TRATION.OPEN!'S
P HIUS.ORG

PHIUS Humtpq‘r: www phivsorg
Conference Site: naphc201é phiviong

MULTIFAMILY PASSIVE BUILDING
PROJECTS

The PHIUS+2015 Passive Building Standard ignited the rapid growth of multifamily passive
buildings from coast to coast. Learn more about proven best practices in the following case studies.

ORCHARDS AT ORENCO, OR
The Orchards at Orenco in suburban Portland, Oregon, is currently

the largest multifamily passive building development in North

America.

UPTOWN LOFTS ON FIFTH, PA
ACTION-Housing developed Uptown Lofts on Fifth in Pittsburgh to

provide affordable housing with affordable utilities made possible

by the high-performance passive building envelope.

BEACH GREEN NORTH, NY

Beach Green Narth, designed to meet passive building standards,
also includes resilient features to weather heavy storm conditions

in Far Rockaway, Queens, New York.

KNICKERBOCKER COMMONS, NY

Knickerbocker Commons is a six-story affordable multifamily
passive building development in the Bushwick neighborhood of
Brooklyn, New York.

PERCH HARLEM, NY

— .

T -y
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The Perch Harlem development is New York City's first market rate



FIRST LICENSED HEALTH FACILITY, 34
UNITS
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NEW RM| HEADQUARTERS IN BASALT
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Offices — Chicago, IL

afTitl] 249 unit - NYC

209 unit -
NYC

Hotel — Pittsburgh, PA
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