PUSHING BOUND

APPLYING PHIUS CORE TO INTERNAL
LOAD-DOMINATED BUILDINGS -
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SPEAKERS

Lauren Giinther, AIA, CPHC, LEED AP Christyn MacDougall, AIA, CPHC, LEED AP Conn O’Farrell, CPHC, CPHD Ralph Connor, PE, LEED AP
Director of Sustainability Project Manager | Associate Senior Building Systems Consultant Asst. VP | Mechanical Engineering
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LEARNING OBJECTIVES

1 AIA LU | HSW

@ Identify how local decarbonization policies and energy codes, such as the Massachusetts
Stretch Energy Code, can drive the selection ofpassive building certification for complex
commercial projects.

Analyze how envelope design strategies contribute to energy performance and long-term
durability n large-scale buildings.

Compare the thermal behavior of nternal load-dominated buildings versus skin load-dominated
buildings in Climate Zone S A.

Evaluate eflfective strategies for meetng Phius CORE 202 1source energy hmits.

ORONO



AGENDA

0 Policy as a Driver: Massachusetts Energy Codes
a Envelope Optimization

e Passive Buiding Process

° Me chanical Considerations

e Meeting Source Energy Limit

° Summary
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110,000 st Medical

Office

2023/2025 MA
Stretch Energy Code

100 % Ele ctrification

Net Zero Ready

Pursumg Phius

Certification + LEED




SITE PLAN




POLICY AS A DRIVER:
MA ENERGY CODES




MA DECARBONIZATION TIMELINE

2030 2040 2050

————————————— O o o e
50% Reduction n 75% Reduction m Net Zel"()
Greenhouse Gas Greenhouse Gas 0 L
Emissions Emissions 100 A)Reductlon n

Greenhouse Gas
Emissions



MA ENERGY CODES

Base Energy Code Stretch Code

or
» Mmmum Code » Stricter than Minimum
» New Buildings, » New Buildings,
Existing Buildings Existing Buildings

» Municipal Vote

Specialized Opt-in Code

Or

» Most Strict
» New Buidings Only
» Municipal Vote



MA ENERGY CODES MAP

Stretch Code

Specialized Opt-in

Fossil Fuel Free


https://www.dimellashaffer.com/blog/mapping-our-way-through-the-massachusetts-energy-codes-in-2025/
https://www.dimellashaffer.com/blog/mapping-our-way-through-the-massachusetts-energy-codes-in-2025/
https://www.dimellashaffer.com/blog/mapping-our-way-through-the-massachusetts-energy-codes-in-2025/
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Massachusetts:

Where Passive Building
is Code Minimum



ENVELOPE
OPTIMIZATION

2



OPTIMAL WWR REALITY




SUB-OPTIMAL WWR EXPRESSION

25% WWR 1t only brick.




25% WWR AND DESIGN INTENT

{ ............... BI'iCk beyond
16°
A
[ ] 3
| vy o) BIEREE( TTTTTTTY LT T T E T
B SHHEN w .
4  JIRIE Fiberglass
¥ HM\} ............................................................. Greengirt
u:\ XO system
o /| T:ilfl\\““‘ | S — Metal cladding
w S L
Wmdow Thermal Wmdow Detail

Bridge Model




25% WWR AND DESIGN INTENT

Doub le glaze C WiﬂdOW ............................................................................................................

Membrane lapped over
AVB

Fiberglass Greengirt XO system ‘ Metal cladding

(contnuous msulation not shown for clarity)



PASSIVE BUILDING
PROCESS

C:



PASSIVE BUILDING PRINCIPLES

1 Continuous Insulation

@ Minimize Thermal Bridging

@ Airtight Envelope

@ Balanced Ventilation / Heat Recovery

@ Optmal Solar Orientation
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TYPICAL PHIUS TIMELINE

Phius Model Model Model Testing &
Feasibihty Update Update & Update & As-Builts
Submission Submission Submission



SEPARATE TIMELINES

Core & Shell

Tenant Fit-Out b7

DD




SEPARATE TIMELINE CHALLENGES

Core & Shell
Phius Model
Feasibilty Update Update &
Submission
Tenant Fit-Out

Model Model Model Model Testing &
Update Update Update & Update & As-Builts
Submission Submission Submission






MEDICAL OFFICE PROGRAM
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INTERNAL LOADS vs. PROCESS LOADS

\ '%’\'ﬁ\*«ww

Internal Loads Process Loads



INTERNAL LOADS vs. PROCESS LOADS
Internal
Equipment -
[Loads

0 50,000 100,000 150,000 200,000 250,000 300,000 350,000
(kWh/yr)




NAL
HEAT GAIN COMPAR

Multi-Family
Passive Bulldmg

.

ingle-Family

1.2 Btu
hr/sf

Passive Building

ai HH

0.6 —
1 Btuhr/sf

H \
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Passive Building
2.5 Btu/hr/sf




SKIN LOAD DOMINATED vs. INTERNAL LOAD ENVELOPES

Wall

Single-Family

Passive Building

Multi-Family

Passive Building

Medical Office

Passive Building

R-35 - R40

R-25 - R-30

R-24

Roof

R-70

R-40 - R-60

R-40

Punched Windows

U-0.15 TripleGlazed

U-0.17- U-0.23

U-0.24 Double-Glazed

Slab-on-Grade

R-22

R-10

R-10

Airtightness

0.04 - 0.06

0.06 -0.08

0.08

WWR

12-17%

25 - 30%

20 - 25%




OCCUPANCY

330 Staft

600,000
Patients
Per Year




OCCUPANCY SCHEDULE 24 Hours

Number of Occupants
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OCCUPANCY SCHEDULE

P PENTHOUSE

MONDAY — FRIDAY

MONDAY — FRIDAY

MONDAY — SATURDAY MONDAY — FRIDAY (LAB)




MECHANICAL
CONSIDERATIONS

a



MECHANICAL PENTHOUSE ROOF PLAN

Pharmacy

Ventilation -
AHU

W\: e |
Vent11at10n ERVs = H = = = Ventilation - ERVs
i ! N N
| N =
il . A=

He a{ing & Cooling - VRF




HEATING AND COOLING




VENTILATION COMPARISON

Multi-Family
Smgle -Family Passive Building

Passive Building 0 09 cfm/sf
0.06 cfm/sf

Medical Office
Passive Building

0.29 cfm/sf

Pt




VENTILATION — Weekday

ERVs: 87% ERVs: 87%

TREATMENT

TREATMENT PHARMACY

URGENT CARE LAB




VENTILATION — Saturday

ERVs ERVs

|
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PHARMACY

URGENT CARE




VENTILATION — Sunday

ERVs
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ERVs

PHARMACY




VENTILATION- After Hours Reduction

-26%

-5 7%

Heating Demand Heating Demand
With Pharmacy Without Pharmacy
m24/7  m50% Turn Down

Swegon
React Damper



UNBALANCED VENTILATION

+7%

unbalanced
ventilation




MEETING SOURCE
ENERGY LIMIT

S



PHIUS RESULTS With Pharmacy

Heating Demand:

Cooling Demand:

Heatng Load:

Cooling Load:

Source Energy:

3.25

3.01

5.44

3.71

53.6

60



SOURCE ENERGY Current Grid

Distribution Net Zero Ready

Generation

Extraction
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SOURCE ENERGY Future Grid

Renewable Grid Net Zero
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Source Energy



PHIUS SOURCE ENERGY LIMIT

R i 55.7
Source Energy Limit

Phius Process Pharmacy
Commercial Loads Ventilation

24.5 kBtu/s{/yr 20.5 kBtu/s{/yr 10.7 kBtu/s{/yr




SOURCE ENERGY Before and After

Phius Limit

Source Energy— Before

X

Predicted Source Energy: 63.6
Source Energy Limit: 55.7 ; o . . 10 - o .
PV
Reduction

Source Energy— After

Predicted Source Energy: 53.6 - 4

Source Energy Limit: 95.7

0 10 20 30 40 50 60 70

. Ventilation After
Hours Reduction



6 SUMMARY



LESSONS LEARNED
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Separate Exterior Wall Ventilation Unbalanced Early Dialogue
Timelmes Insulation Redundancy Ventilation with Phius




PHIUS THRESHOLDS

““-

Source
Energy

Heating
Demand




PHIUS RESULTS TIMELINE COMPARISON

2.77

0.78

Heating Demand Cooling Demand

OFeasibility OCore + Shell ®mTenant Fit-out



MRI REMOVABLE PANEL
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THANK YOU!

Lauren Gilinther, AIA, CPHC, LEED AP Christyn MacDougall, AIA, CPHC, LEED AP Conn O’Farrell, CPHC, CPHD Ralph Connor, PE, LEED AP
Director of Sustaability Project Manager | Associate Senior Building Systems Consultant Asst. VP | Mechanical Engineering
DiMella Shaffer DiMella Shaffer Steven Winter Associates WSP

lgunther@dimellashaffer.com cmacdougall@dimellashaffer.com cofarre lll@swinter.com ralph.connor@wsp.com
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