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PHIUS Feasibility Study

*What is it?

* Preliminary Assessment

* Preliminary Energy Model
* Envelope Performance

- Stepping Stone

Input  Options Database Help
d Scope Passive house verification ~ || English/IP/Outer dimensions Project/Case 1: ABX- BSU
, Project ~

Case 1. ABX- BSU|
% Localization/Climate: NORWOOD MEMORIAL MA

Buiding

=~ PH case: Passive house: Residential

=-ft Zone 1: BSU Interior
=-f3} Visualized components
L= Component 1: Siab on Grade
™ Component 2: Pod Rooves & Stair Roof
5 Component 3: Pod Floors
Component 4: East-CW
Component 5: South Facing Courtyard Windows
Component 6: West Facing Courtyard Windows
Component 7: South Windows
Component 8: South Walls
Component 9: North Walls
Component 10: West Walls
Component 11: East Walls
Component 12: East CW- Courtyard
Component 13: Doors
Component 14: Main Roof
Component 15: 1st Floor Storefront- Wellness Center
Component 16: West 1 - st Floor
Component 17- South Under Bridge- Shaded
Component 18: East Under Bridge
Component 19: East- Pod Windows
Component 20: North 1st Floor- Shaded
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General  Report: data & results

B | Scope | Passive House verification | View | Normal

BUILDING INFORMATION

Category’ Residential
Status In planning
Building type New construction

Year of construction
Units 130
Number of occupants: 456 (Design)

Boundary conditions

Building geometry

n

Climate NORWOOD MEMORIAL MA Enclosed volume 1890254 ft°
Internal heat gains 1.2 Btu/hr ft? Total area envelope 182103.2 ft*
Interior temperature 68 °F AV ratio 01 1/ft
Overheat temperature 77 °F Floor area 1459885 ft?
[ J
€ | Data state/results @ | Show warnings
Heating demand 4.28 kBtu/ft?yr — v
0 1 ] 4 5 [ 7 g
Cooling demand: 2.19 kBtu/ftiyr —
2 l R .
Heating load 4.6 Btu/hr ft? I {
eating loa u/hr } : = . | v
Cooling load: 2.73 Btu/hr ft* —
0 1 2 : 4 5 \
Primary energy 4748 kWh/Person yr— V

Site energy 21.27 kBtu/ftyr }
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» (Geo-exchange Heating &
Cooling

* Valance Suite Heating &
Cooling

» Shower Drain Heat Recovery

» Ventilation Energy Recovery

» Efficient Lighting

* Enhanced Commissioning

NAPHC 2016 - P+W CASE STUDIES - BSU

TYPICAL SUITE

DESIGNATED MEP CEILING AREA

COMMON
CORRIDOR




PHIUS+ 2015 Passive ... Saa
COLUMBIA SASKATCHEWAN
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WUFI®Passive Passive

BUILDING INFORMATION

Category:
Status:
Building type:

Year of construction:

Residential
In planning
New construction

Units: 130

Number of occupants: 456 (Design)

Boundary conditions Building geometry
Climate: NORWOOD MEMORIAL MA Enclosed volume:

Internal heat gains: 1.1 Btu/hr ft2 Total area envelope:
Interior temperature: 68 °F AV ratio:

Overheat temperature: 77 °F Floor area:

PASSIVEHOUSE REQUIREMENTS

Certificate criteria:

Heating demand

specific: 20.89 kBtu/ftyr ;

target: 6 kBtu/ftzyr 6 1 2 3 4 5 6 7 8 @
total: 3048814.43 KBtu/yr

Cooling demand

specific: 2.51 kBtu/ftoyr H‘ : \

target: 2.3 kBtu/ft?yr 0 1 2 .L 4 5 6 l &‘1 5‘9
total: 366980.62 kBtu/yr

latent: 0.82 kBtu/ft?yr

Heating load

specific: 13.58 Btu/hr ft? [———

target: 4.6 Btu/hr ft? 0 1 2 3 4 5 6

total: 1982877.3 Btu/hr

Cooling load

specific: 2.69 Btu/hr ft2 # | ‘ ‘

target: 4.2 Btu/hr ft? 0 1 2 3 4 5 6

total: 392391.8 Btu/hr

Primary energy

specific: 5981 kWh/Person yr : ‘
i

target: 6200 kWh/Personyr ¢ 2000 4000 6000 8000 10000

total: 9304738.23 kBtufyr

Site energy

total: 2527 kBtuffttyr \

Il

building systems:
photovoltaic savings:

Air tightness

ACH50:

target:

CFM50 per envelope area:
target:

PHIUS+ 2015 Standard

1890254 ft°

182103.2 ft*
0.1 1/t

145988.5 ft*

102.3 kBtufyr 0 5 10 15
0 kBtu/ft?yr

3 1hhr %I

0.38 1/hr [ 0.2 0.4 06 0.8 1 12

0.39 cfm/ft?
0.05 cfm/ft*

20 25 30

WUFIGPassive Passive

NAPHC 2016 - P+W CASE STUDIES - BSU

AS BUILT

WALLS: R22

ROOF: R48

SLAB: R15

WINDOWS: R3 (INSTALLED)
CURTAINWALL: R1.78 (INSTALLED)

-HEATING DOMINATED
-ASSUMES AIR INFILTRATION



OTHER FACTORS:

BUILDING FORM (SURFACE TO VOLUME)
CURTAIN WALL (LOSS THROUGH ENVELOPE)

THERMAL BRIDGING (MINOR)

MEMBRANE CANT, .
Pacci TvP. AL j«/

Juter dimensions | Assign data | Project/Case 1: ABX- BSU/Building/PH case: house: i ial/Zone 1: BSU Interior/Thermal bridges \ \4\4
== ~
Linear themal bridges ? L1 // i |
Linear Leogth . - i p ‘.
thermal = e il T
Nr Name transmittance i Attachment \, - L“‘« S i &
[Bu/hr ft °F] = = A | :
i1 Estimated Peri TB. 04 1830 Peri CHAMFER, TYP. —— N L B
timated Perimeter T.B. s ‘erimeter £ ] New TERMINATION il RN
% Delete BAR, TYP. e R £t
1 -y
. 5 | it UNDERSLAB VAPOR
153 Copy % T L [ BARRIER, TYP. :
(34 Insert ! - w L/’,,.,z* 3 RIGID INSULATION, TYP ————
New/Insert: Ho o
a5 a IRy, N
7 B : <A 7
6 SR )
R A i
x S
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WUFI®Passive Passive

BUILDING INFORMATION

Category: Residential

Status: In planning

Building type: New construction

Year of construction:

Units: 130

Number of occupants: 456 (Design)

Boundary conditions Building geometry

Climate: NORWOOD MEMORIAL MA Enclosed volume: 1890254 ft°
Internal heat gains: 1.1 Btu/hr ft? Total area envelope: 182103.2 ft?
Interior temperature: 68 °F AV ratio: 0.1 1/t
Overheat temperature: 77 °F Floor area: 145988.5 ft*

PASSIVEHOUSE REQUIREMENTS

Certificate criteria:

Heating demand
specific:

target:

total:

Cooling demand
specific:

target:

total:

latent:

Heating load
specific:

target:

total:

Cooling load
specific:

target:

total:

Primary energy
specific:

target:

total:

Site energy
total:

building systems:
photovoltaic savings:

Air tightness

ACH50:

target:

CFM50 per envelope area:
target:

PHIUS+ 2015 Standard

5.81
6
847433.56

217

23
316506.9
0

4.58
4.6
668962.34

2.61
4.2
381549.55

6818038.05

19.98
43.54
0

0.05
0.38
0.01
0.05

10000

20

kBtu/ftzyr [——— |
kBtu/ft2yr c 1 2 3 4 5 8 8 9
kBtu/yr

kBtu/ftzyr #| | | |
kBtu/ft?yr c 1 2 B8 4 5 6 7 8
KkBtusyr

kBtu/ft?yr

Btu/hr ft2 [—— |
Btu/hr ft? [ 1 2 3 4 5 6
Btu/hr

Btu/hr ft? e | |
Btu/hr ft 0 1 2 3 4 5 [
Btu/hr

kWh/Person yr _ ‘ ‘

i

kWh/Personyr ¢ 2000 4000 6000 8000
kBtusyr

kBtu/ft2yr

kBtufyr 0 353 6‘67 10 13.33 16‘57
kBtu/ft?yr

e || .
1/hr [ 0.2 0.4 06 0.8 1
cfm/ft*

cfm/ft*

v

v

WUFIGPassive Passive

NAPHC 2016 - P+W CASE STUDIES - BSU

Page 1

MODIFIED TO PH STANDARD
WALLS: R30 (+R8)

ROOF: R48 (SAME)

SLAB: R15 (SAME)

WINDOWS: R5(INSTALLED) (+R2)
CURTAINWALL: R5 (INSTALLED) (+R3.22)

-ASSUMES PH AIRTIGHTNESS
-SHGC FROM 0.27 TO 0.35 ON S. GLASS
(INCREASE SOLAR GAINS)



PARCEL 9

HOTEL AND MARKET, BOSTON, MA



SR T
- -

1y 3
\f M."'

NAPHC 2016 - P+W CASE STUDIES - PARCEL 9



!In 1 1ag o

NAPHC 2016 - P+W CASE STUDIES - PARCEL 9



J [ Sm—

~ GROUND FLOOR PLAN/ | w

/ ‘ ROSE FITZGERALD KENNEDY GREENWAY“ = ‘}‘ ‘
e RS »‘

S - —‘ ‘ S— ,‘1‘?, e - : ’77

S 77%%{77 == p— 7 |

- e e e e 6 6 €
JOHN F. FITZGERALD SURFACE ROAD
€ C O :

C

NORTH STREET

FLOOR PLAN : GROUND

CREEK SQUARE 1 Retail

Retail
Retail —
Winter Passage
HPA Space

Haymarket Pushcarts

~N o g AWwN

Bicycle Storage

< : {
NAPHC 2016 - P+W CASE STUDIES - PARCEL 9

k



SECOND FLOOR PLAN
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UPPER FLOOR PLAN
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WUFI®Passive Passive

BUILDING INFORMATION
Category: Residential
Status: In planning
Building type: New construction
Year of construction:
Units: 224

448 (Design)

Number of occupants:

Boundary conditions Building geometry

Climate: BOSTON LOGAN INT ARPT MA  Enclosed volume: 1268254.8 ft*
Internal heat gains: 1.5 Btu/hr ft? Total area envelope: 80022.1 ft*
Interior temperature: 68 °F AV ratio: 0.1 1/t
Overheat temperature: 77 °F Floor area: 99533 ft?

PASSIVEHOUSE REQUIREMENTS
Certificate criteria: PHIUS+ 2015 Standard

Heating demand

specific: 7.1 KBtu/fteyr R ‘ ‘ X
target: 5.3 kBtu/fttyr 2 3 4 s 6 7 8 9
total: 706524.07 KBtulyr

Cooling demand

specific: 3.95 KBtu/ftyr #‘ ‘ ‘ ‘ ‘ ‘ X

target: 2.9 kBtu/ftryr 0 1 2 3 4 5 6 8 9

total: 392712.11 kBtulyr

latent: 0 kBtu/fttyr

Heating load

specific: 6.83 Btu/hr ft2 j————— Y
target: 4.4 Btu/hr ft? 0 1 2 3 5 6

total: 679533.72 Btu/hr

Cooling load

specific: 3.85 Btu/hr ft? : : :

target: 4.2 Btulhrfe d T2 ! Jl 5‘ 6‘ v
total: 383236.55 Btu/hr

Primary energy

specific: 6132 kWh/Person yr : : : ‘ N
target: 6200 kWh/Personyr o 2000 4000 6000 80D 10000

total: 9373365.81 kBtu/yr

Site energy

total: 36.44 KBuu/ftyr [———— |

building systems: 43.36 kBtulyr 0 7 14 21 28 35 2
photovoltaic savings: 0 kBtu/ftzyr

Air tightness

ACHS0: 2 1hr %I X
target: 0.25 1/hr 0 0.2 04 06 08 1 T2

CFM50 per envelope area: 4. cfm/ft?

target: 5. cfm/ft?

'WUFI®Passive: PHIUS/Ortega James Page 1
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AS PROPOSED (HOTEL ONLY)
WALLS: R25

ROOF: R48

SLAB: R15

WINDOWS: R4(INSTALLED)

-COOLING DOMINATED
-ASSUMES AIR INFILTRATION



WUFI®Passive Passive

BUILDING INFORMATION
Category: Residential
Status: In planning
Building type: New construction
Year of construction:
Units: 224

448 (Design)

Number of occupants:

Boundary conditions Building geometry

Climate: BOSTON LOGAN INT ARPT MA  Enclosed volume: 1268254.8 ft*
Internal heat gains: 1.5 Btu/hr ft? Total area envelope: 80022.1 ft?
Interior temperature: 68 °F AV ratio: 0.1 1/t
Overheat temperature: 77 °F Floor area: 99533 ft?

PASSIVEHOUSE REQUIREMENTS
Certificate criteria: PHIUS+ 2015 Standard

Heating demand

MODIFIED TO PH STANDARD (HOTEL ONLY)
WALLS: R25 (SAME)

ROOF: R48 (SAME)

SLAB: R15 (SAME)

WINDOWS: R4(INSTALLED)

-ASSUMES PH AIRTIGHTNESS

-NIGHT FLUSHING @ .05 ACH50
(TO BRING DOWN COOLING DEMAND)

EVEN WITH CONVENTIONAL SYSTEMS
LIKE CHILLERS/BOILERS

ific: 2. | | | |

speci .|c 4.65 kBtu/ftryr # ‘ | ‘ ‘ ‘ ‘ J
target: 53 kBtu/ﬂ?yr 0 1 2 3 4 5 6 8 9

total: 463261.75 kBtulyr

Cooling demand

specific: 2.74 kBtu/ftryr # ” ‘ ‘ ‘ ‘ ‘ ‘ J
target: 2.9 kBtu/ftzyr 01 2 38 4 5 6 8 9

total: 273020.53 kBtu/yr

latent: 0 kBtu/fttyr

Heating load

spedific: 437 Btuhrft [ ————] | Y
target: 4.4 Btu/hr ft? 0 1 2 3 3 5 6

total: 434872.12 Btu/hr

Cooling load

specific: 3.73 Btuhr &2 | ————

target: 4.2 Btu/hr ft? 0 1‘ 2‘ 3‘ 4‘ | €J 6‘ J
total: 370831.17 Btu/hr

Primary energy

specific: 5956 kWh/Person yr : ‘ ‘ | ‘ ‘ J
target: 6200 kWh/Personyr ¢ 2000 4000 6000 80D 10000

total: 9103364.49 kBtu/yr

Site energy

total: 356 KBtu/fttyr | ———————

building systems: 34.03 kBtul/yr 0 6 12 8 2 EY 3
photovoltaic savings: 0 kBtu/ftzyr

Air tightness

ACHS0: 04 1hr ——t
target: 0.25 1/hr 0 0.2 04 06 08 1 T2

CFM50 per envelope area: 0.08 cfm/ft?

target: 0.05 cfm/ft?

'WUFI®Passive: PHIUS/Ortega James Page 1
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THIS IS OK (.08 CFM/FT2 FOR NON-
COMBUSTIBLE BUILDINGS OVER 5 STORIES)



1600 Wall Systems

Thermal Transmittance ' (BTU/hr« ft % » °F)

CURRENT CURTAINWALL SYSTEMS

1" GLAZING WITH
ALUMINUM PRESSURE PLATE HP-Wall™ Series

Glass U-Factor * Overall U-Factor ¢
a8 ot Allowable Air | Water NFRC U-Factor | CRF,,..| STC
0.46 0.60
0.44 0.58
0.06 0.1810.52 311049
0.42 0.56 cim/saft at 6.24 psf 15 pst BT/ saft.°F 78183 (est)
0.40 0.55
038 053 NOTE: For glass values that are not listed, linear Test results may vary
= - interpolation is permitted.
0.36 0.51
0.34 0.50 1. U-Factors are determined in accordance with NFRC 100.
2. SHGC and VT values are determined in accordance with
0.32 0.48 NFRC 200.
0.30 0.47 3. Glass properties are based on center of glass values and
028 045 are obtained from your glass supplier.
- - 4. Overall U-Factor, SHGC, and VT Matricies are based on
0.26 0.43 the standard NFRC specimen size of 2000mm wide by .
024 042 2000mm high (78-3/4" by 78-3/4") 46 1600UT System™1 Curtain Wall
0.22 0.40 THERMAL PERFORMANCE MATRIX (NFRC SIZE)
0.20 0.38
Thermal Transmittance ' (BTU/hr « ft * » °F)
Glass U-Factor® Overall U-Factor *
0.47 0.53
0.46 0.52
0.44 0.50
TRIFAB® VG 451 (CENTER - Non-Thermal) TRIFAB® VG 451T (CENTER - Thermal) 0.42 0.49
2 - 0.40 0.47
Thermal Transmittance ' Thermal Transmittance ' 038 045
Glass U-Factor 3 Overall U-Factor ¢ Glass U-Factor * Overall U-Factor * 0.36 0.44
048 0.63 0.48 0.55 0.34 0.42
0.46 0.61 0.46 0.54 0.32 0.40
0.44 0.60 0.44 0.52
045 058 T SE] 0.30 0.39
0.40 0.57 0.40 0.49 0.28 0.37
0.38 0.55 0.38 0.47 0.26 0.35
0.36 0.53 0.36 0.46 0.24 0.34
0.34 0.52 0.34 0.44 0.22 0.32
022 50 0.32 0.43 0.20 0.31
0.30 0.49 0.30 0.41 018 028
0.28 0.47 0.28 0.39 . .
0.26 0.45 0.26 0.38 0.16 0.27
0.24 0.44 0.24 0.36 0.14 0.25
0.22 0.42 0.22 0.34 0.12 0.23
0.20 0.41 0.20 0.33 0.10 0.22




1600UT System™1 Curtain Wall

THERMAL PERFORMANCE MATRIX (NFRC SIZE)
Thermal Transmittance ' (BTU/hr « ft  « °F)

Glass U-Factor®

Overall U-Factor *

0.10

0.22

R-10

TRIFAB®VG 451T (CENTER - Thermal)

Thermal Transmittance '

R-4.5

1600UT System™1 Curtain Wall

THERMAL PERFORMANCE MATRIX (NFRC SIZE)

Thermal Transmittance ' (BTU/hr « ft = °F)

Glass U-Factor @

Overall U-Factor *

0.28

0.39

R-3.6

R-2.6

Glass U-Factor®

Overall U-Factor *

0.28

0.37

R-3.6

R-2.7

TRIFAB® VG 451 (CENTER — Non-Thermal)

Thermal Transmittance '

1600 Wall System™1 Curtain Wall

THERMAL PERFORMANCE MATRIX (NFRC SIZE)

Thermal Transmittance ' (BTU/hr « ft * « °F)

Glass U-Factor ®

Overall U-Factor 4

0.28

0.47

R-3.6

R-2.1

Glass U-Factor ®

Overall U-Factor ¢

0.28

0.45

R-3.6

R-2.2



CONCLUSIONS:

-AIRTIGHTNESS THROUGH DETAILING AND CONSTRUCTION IS CRITICAL TO ACHIEVING STANDARD
-BUILDING MASSING (SURFACE TO VOLUME RATIO) MUST BE CAREFULLY CONSIDERED
-PERCENTAGE AND R-VALUE OF GLAZING MUST BE CAREFULLY CONSIDERED

-SOME FLEXIBILITY ON MECHANICAL SYSTEMS POSSIBLE (WATCH OUT FOR PRIMARY ENERGY)
-FRAME PERMFORMANCE OF CURTAIN WALLS COULD BE IMPROVED

-PASSIVE BUILDING STANDARD IS ACHIEVABLE FOR LARGE PROJECTORS, LET'S GO!

NAPHC 2016 - P+W CASE STUDIES PERKINS+WILL



THANK YOU!

NAPHC 2016

PHILADELPHIA, PA/ SEPTEMBER 23, 2016

ANDREW STEINGISER, RA, LEED AP, CPHC
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