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Session Overview University

10:15 — 11:15: Presentation of DER Projects

11:15 — 11:45: Q&A and Panel Discussion
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Introduction: Challenges & Goals with Deep Energy Retrofits
DER Approaches: Winding Ridge and Lambreth Lane
Results: Energy Use, IAQ, Comfort, Cost, Speed of Installation

b=

Lessons Learned: Technical + Procedural
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1. Introduction: Challenges & Goals with Deep Energy Retrofits
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Introduction: Challenges & Goals with Deep Energy Retrofits University

Approximately 90% of residential buildings need to be retrofitted with ‘
roughly 60% requiring a whole-building retrofit including Q@
envelope upgrades.’

A potential of at least 30.5 million residential buildings in cold climates!
‘ 8 4
A 1 ¢ bt

Upgrade Package Assignméht R ’ ‘

Upgrade not prioritized Number of Housing Units.
All equip. swap-out 267,797
I Equip. + conventional envel.. ; 5,000,000
B Equip. + IECC envelope 10,000,000
[ | Equip. + Phius envelope 13,898,562‘

1. Accelerating Residential Building Decarbonization: Market Guidance to Scale Zero-Carbon-Aligned Buildings. ABC Collaborative (2024)
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Existing retrofit approaches:

» Market fragmentation

* Project complexity and cost
+ Disjointed workflows

* Disruption for residents

+ Bespoke, highly labor intensive, site-installed
methods, and do not yet provide solutions to
coordinate envelope and mechanical upgrades....
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Introduction: Challenges & Goals with Deep Energy Retrofits University

How did we
get there?

Retrofit Goals Winding Ridge Lambreth Lane

Energy Efficient EnerPHit and > 70% energy savings = 75% thermal energy savings
Improved Comfort & IAQ >50% reductions in VOCs 30% reductions in CO,
Fast Installation 2.5 months of construction 2.5 months of construction
Cost-Effective $100K / unit $160K - $184K / unit *

* Upper range for total cost includes costs of manufacturing, delivering, and
installing novel mechanical pod system at prototype scale

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Key Elements of the Approaches:

Coordinated systems

Building envelopes with compatible
HVAC systems to capture energy,
installation, and maintenance efficiencies

Designed from the outside in
Limit interior installation work,
maintenance + operations

Integrated design delivery
Coordination and collaboration across
teams and trades from pre-retrofit
assessment to Cx

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Introductlon Challenges & Goals W|th Deep Energy Retrofits Dpacuse

g VT

. ': "% Two identical apartment buildings, constructed 1972
- Single-family attached / townhouse style

H Eight, 2-bedroom units each

Modular precast concrete + wood-framed walls

Electric resistance baseboard heating

No mechanical cooling or ventilation

T LA
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Existing Conditions

NO ACTIVE
VENTILATION

SINGLE-PANE
GLAZING CAUSES
SIGNIFICANT HEAT
LOSS

T

UNINSULATED SLAB
CONDUCTS HEAT
INTO GROUND

Dy

/— MINIMAL INSULATION

WALL FINS
RADIATE HEAT
FROM INTERIOR

UNCONTROLLED
HEATING OPERATION
LEADS TO THERMAL
ASYMMETRY

LARGE GLAZED
OPENINGS CONDUCT

HEATTO T TDOORS

Winter

NOACTIVE —
VENTILATION

SINGLE-SIDED —
OPENINGS RESULT
IN STAGNANT AIR

MINIMALAIR —
CIRCULATION

ROOF ACCUMULATES
SOLAR HEAT GAIN

HEAT CONDUCTION
AND RADIATION
VIAROOF

SOUTHERN EXPOSURE
INCREASES INTERNAL
HEAT GAIN

Summer
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2. DER Approaches: Winding Ridge and Lambreth Lane
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DER Approaches: Winding Ridge and Lambreth Lane

£
ﬂl

Installation

Ventilation

Winding Site-cut EIFS
; R-16 ext., Double-Pane
Rldge R-21 infill
G
‘ R-27 Prefab
Lambreth Panels; Triple-Pane
New R-25 Roof
Lane

Distributed Heat

P 1 Building
Pump, l\./|lnl--S|3|It HRV Rooftop PV Array 2 5 Months
fan coil units
Semi-centralized
Air-to-Water Heat Semi-centralized N/A 2 Buildings
Pump, hydronic ERV 2.5 Months
FCU
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Principal Investigator: Nina Wilson, Assistant Professor, Syracuse University School of Architecture

Team: Syracuse University, Taitem Engineering, Ashley McGraw Architects, Northland Associates, C&S Companies, Klepper Hahn & Hyatt
Period of Performance: 2019 — 2025

Budget: NYSERDA: $1,400,000; Cost Share: $200,000

Living Lab at Winding Ridge Road
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Integrated Design at Winding Ridge

Winter
—————THERMALLY
TIGHT ENVELOPE
MINIMIZES LEAKS
HEAT RECOVERY
THERMAL VENTILATION
SYMMETRY
40 KWH SOLAR PHOTOVOLTAIC ARRAY
HIGH FLOW
EXHAUST

D

NEW HIGH
PERFORMANCE

WIND!

R-12 CONTINUOUS INSULATION SYSTEM
AROUND ALL EXTERIOR EXISTING WALLS
AND FINS

Summer
TREMCO NEWBRICK FINISH
2" EPS FOAM DUG 12" DEEP ON EXTERIOR OF
SLAB-ON-GRADE FOUNDATION
L RAAL HEAT RECOVERY
SYMMETRY 1% VENTILATION DOUBLE-PANE CASEMENT WINDOWS WITH
= LOW-E COATING, ALSO REPLACES SLIDING
% ‘ S GLASS DOOR
o
HIGH FLOW — FIBERGLASS EXT. DOOR, BELLEVILLE BY
EXHAUST I: COOLING SYSTEM MASONITE

S

© Syracuse University, Northland Associates, Ashley McGraw Architects, Taitem Engineering, all rights reserved




Syracuse

Technical Approach / Living Lab at Winding Ridge University

Project Delivery Approach Areas of Adaptation Under COVID-19

Intent VS aCtuaI (COVI D !) £ Insulaton (@ Envelope Windows =* Mechanical R Certification A, Monitoring
£ INSULATION Wood-fiber/mineral wool -+ site-cut EPS EIFS system delivered and installed on site
£ INSULATION Removed 2" outboard insulation — down to 3" total; no precut custom panel plan

INSULATION Eliminated added roof insulation

«

Cost estimates for the
Same prOJeCt SCOpe In (@ ENVELOPE Reduced envelope changes to save on lumber

2020 were 1.8X what

h 20 1 9 f (@ ENVELOPE Wrapped demising wall extrusion 'fins' instead of cutting off as originally planned
they were in rom
th e Sa m e b i d d e rS . Triple-pane -+ double-pane vinyl windows
2> MECHANICAL European packaged HP+ERV unit =+ Daikin HP units + mini-splits with through-wall HRV systems
2> MECHANICAL Removed upstairs bedroom mini-splits from scope
f} CERTIFICATION Stepped back from Passive House certification and Net Zero Energy target
A MONITORING Decreased data acquisition budget and scope

© Syracuse University, Northland Associates, Ashley McGraw Architects, Taitem Engineering, all rights reserved
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Envelope

\J\\J\l%

! ri

TYPICAL INFILL AT
WINDOW OPENINGS: 7/16"
0SB, 2X4 FRAMING, 1/2"
GYPSUM WALL BOARD
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Envelope

POTENTIAL ROOF SYSTEM - POTENTIAL ROOF SYSTEM -
MINERAL WOOL (MW) EXPANDED POLYSTYRENE (EPS)
4 b
i i
i i
] T ! ® Mineral Wool (MW) Expanded Polystyrene
| [ ! (EPS)
i | @ Rockwool
: : COMFORTBATT
i | Semi-Rigid Stone
1Ty | ' Wool BATT Insulation
i 9 1
[I]'"— i = ! ® Rockwool TOPROCK
Ly, [ =< ' High Density Stone
n ] i i Wool for Low Slope
(5 % ! L ! Roofing Applications
ut | : !
'é‘ i |
i i
i i
i |
\ /

POTENTIAL ABOVE SILL SYSTEM -
MINERAL WOOL (MW) R

POTENTIAL ABOVE SILL SYSTEM -

777777777777777777 \_ EXPANDED POLYSTYRENE (EPS)
7 N N~ T T i R T
{ ) | \
] |
Miners! Wool (W) | Expanded Polystyrene
Composite R-value: 4/in "2 (EPS)
Metal R-value: 5.68/in. *2
LT s a2 R [T A T R . gaddmg Sto Finish
wdky i Ead, aéad, abad cdad wd i R 2 ystem
(| o B i —|
(BlE Ml [ M | A i E[El
[ Bl = k) 6 &5 =)
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Envelope
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Envelope — Daylight and Views Pre-Retrofit

300'12&:_ : Lux (illuminance levels) 2\000}*
December 21 - 12pm —
0 750 1500 2250 3000

{enough fo

corridors)

Mean Lux: 3688  Median lux: 1656

The South side of the building is
heavilly illuminated. The South is
too bright at this ime and
overheating, even though it is the

Winter season. The ground floor
living space is also very bright
and hot because the sun angle

is pointing directly info the
interioir.

© Syracuse University, Northland Associates, Ashley McGraw Architects, Taitem Engineering, all rights reserved

North—>

but it is still cc
studying and re

now in this room

The sun angle coming in from the
South brings in more direct light
causing the North side of the
apartment to be warmer at this
time of day.
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Envelope — Daylight and Views Post-Retrofit

300-500 [good for 200
eading]

Lux (illuminance levels)

O
=

December 21 - 12pm

— T — NN
0 750 1500 2250 3000 : IPL‘L\

Mean Lux: 1163 Median Lux: 1170

The North bedroom gets less
luminance than the South
bedroom. Some light from the
South side bleeds info the north

The South side of the building is
illuminated, There is a stong
there the windows let in

sunlight. There is constant

side since this is peak sun angle
exposure to sunlight at this time 9

...... p— ] | n Winter,
/

<South

U-0.28
SHGC =0.40
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HVAC + Ventilation Strategies

. N X o
Energy consumption before & after retrofit < Flofile  CompareNeighbours

NetZero

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et
veniam, quis nostrud exer ullamco laboris nisi ut aliquip ex ea commodo consequat.

Avg Energy Consumption

Live data v Building xyz v Label Label Label ~O- You Your Neighbours

95 Live data

2, Energy data

Chart title Ser

Volatiles data

Building data

About

Chart title se
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Energy Generation

Photovoltaic Analysis:

Projected Post-retrofit energy
consumption: 25,004 kWh/yr

Site EUI: 13.8 KBTU/sf/yr
Est. kW needed for NZE: 22.8

Flat roof racking system
estimate: 40,000 kWh/yr

© Syracuse University, Northland Associates, Ashley McGraw Architects, Taitem Engineering, all rights reserved
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Energy Generation
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Integrated Whole-Building Energy Efficiency Retrofit Solution for Residences in Cold/Very Cold Climates

Sponsors: U.S. Department of Energy, Advanced Building Construction (ABC) Initiative and NYSERDA

Principal Investigator: Bess Krietemeyer, Associate Professor, Syracuse University School of Architecture

Team: Syracuse University, Cycle Architecture & Planning, Signetron, Taitem Engineering, TKFabricate, VIP Structures
Period of Performance: 2020 — 2026

Budget: DOE: $5,500,000; Cost Share: $1,375,500
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Whole-building retrofit approach is based on the principle of:

+
Mechanical pods and
chase distribution
systems
1 2 3
Capturing accurate 3D building Reducing the space heating and Meeting the reduced space heating
information for retrofit design cooling loads by insulating the and cooling loads with a high-
configuration, fabrication and building with prefabricated exterior efficiency integrated mechanical
installation envelope panels for improved thermal pod solution for heating, cooling,
performance and airtightness ventilation, and DHW

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Integrated Design at Lambreth Lane

Insulated Roof

Prefabricated

Insulated Wall +
Foundation
Panels

Triple-Paned

Prefabricated Windows

Modular
Mechanical
Pods

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Signetron 3D Scanning + Design Workflow Features

Fast 3D building information capture, taking into account building imperfections
Verified accuracy on BEST lab to be 0.01 foot or relative error of 0.14%

Output 3D mesh used in design, fabrication, and installation.

Panel layout configuration & conflict resolution software supports design & fabrication
Provides more automated, cost-effective approach and reduces onsite retrofit time

3D pointcloud Wireframe 3D mesh with Deviation map Automated panel layout

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Exterior Insulated Panel System

Prefabricated, insulated (R-27) EPS foam panel system

Provides varying thicknesses (4” to 7-1/2”) for integration with existing wall construction
Acts as barrier system; sealant and backer rod for continuous seal

Air-sealing at seams and penetrations for mechanicals, windows, doors, foundation

Prefabricated
insulated exterior
panels

S Mesh Overlay Cementitious
e _—Coating

mposition

Typical Horizontal Connection (Section) N Panel

Vertical Connection (Plan

Finish
Colored
EPS Foam Layer

N

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Technical Approach / ABC Retrofit at Lambreth Lane University
‘<§§:§\\ High-Performance Windows and Rear Doors

®* New triple-paned casement windows, rear doors and sidelites by Intus
Operable windows with uPVC frames
Inswing rear glass doors w/ security screens

7 .

m DJ » NEW HIGH-PERFORMANCE

i) Yy Q{% .

H| N
e NI Iy E%
Y g
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TKFabricate Hydropod Systems Integration

High-efficiency heating, cooling, hot water, energy recovery ventilation
Low Global Warming Potential (GWP) refrigerants, no onsite charging
® Operating range of -17° Fto 122° F

Vertical chase framing wrapped in
insulation panels

Hydronic water supply and return
DHW mixed hot-out and cold-in

Electrical conduit

Air-to-water heat pump and ERV
exhaust

Pod base with aluminum frame and
insulation panels with access doors

- Hn

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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TKFabricate Hydropod Systems Integration N T TR G T L T T G

e =T TR CTTTTEEE CTTTE Cram e
- " + 0.4 34 108.9 - 10 + 1.2 9.8 109.8

uuuuuuuuuu R . o
+ 0.0 108.9 03 107.6

Real-time Performance Monitoring | s 77
Automated Fault Detection &7 IO il I
Maintenance Remmders g " e e e
Remote Control Functions —e e

0.0 96.7 0.0 103.8 3.1

GEEoEEE
[s[s[s[s[sloloololele]s]
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Constraints and Iterative Design Approach

v Meets the project budget

v" Fixed construction window < 3 months

v" Minimize penetrations of existing building

v Easy access for maintenance

v" Design for sloped site

v Match color scheme of surrounding buildings

Nebw. exterior panels for befter
thermalgnd acoustic insulation

New roof for better insulation

New high-performance glass
back doors and windows::

Heating, cooling,
and fresh air

New sidewalk .0
A distribution systems

and landscaping ‘\\\

features \ S

New high-performance o
" Wwindows for better solar heat N
“~_control and no cold draffs

New high-efficiency mechanical pods
for heating, air-condifioning, energy
recovery ventilation, and hot water

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Planning Pre-Installation Mobilization, Installation & Commissioning Validation

Winter 2022 — Spring 2023 Spring 2023 — Fall 2023 Spring 2024 — Fall 2024 Fall 2024 — Summer 2026

. . . * Construction mobilization & long lead items . o
e Design and Engineering . . * Post-Retrofit Monitoring and
. * Installation of Retrofits on Two Apartment .
* Energy Modeling . Modeling
o Buildings .
* Bidding . Start-up and Commissionin * Analyze Installation Process,
* Value-Engineering P g Time and Cost

*  Permittin * Maintenance Planning * Resident Surveys
g * Resident Engagement y

¢ Assessment

e Scanning

* Pre-Retrofit Monitoring
* Resident Surveys

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Monitoring Scopes

Winding Ridge Lambreth Lane

Back R

v v

. Whole-Building Energy Use

sur

Total energy cor

\South

v v Window Sensor
[Bldg#]-[Apt#]-W-2-1
On the Frame (Upper
Right Corner) (Battery

® Unit-Level Energy Use

Per-apa nt gy

consumption and end-use metering

_. Indoor Environmental Quality v v Powered) | Window Sensor
> Temperature, humidity, CO_, and VOCs per unit < [Bldg#]-[Apt#]-W-2-2
& On the Frame (Upper
Window Sensor = Right Corner) (Battery
A [Bldg#]-[Apt#]-W-1-1 | Powered)
2 Occupancy & Activity v v On the Frame (Upper |15 f
" Door and window contact se turing occupant behavior Right Corner) (Battery \'my
Powered) Uy
= {
7 -
. Resident Surveys |
E y v v IAQ Sensor S =L
Pre- and post-retrofit comfort, satisfaction, and behavioral data [Bldg#]-[Apt#]-1A P b J{ \
g [
Above the o
(Battery Powered) s
... Energy Generation
o o v
: Winding Ridge only no solar at Lambreth Lane
e Power Meter Sensor
Building Envelope Performance v . Inside the dloset at the
= W

Lambreth Lane only — added based on Winding Ridge lesson entrance (Electric

Powered)

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Monitoring Scopes

Winding Ridge Lambreth Lane

Whole-Building Energy Use

47 Total energy consumption at the building level V V
Unit-Level Energy Use

@ : v v
Per-apartment energy consumption and end-use metering
Indoor Environmental Quality

= v v

Temperature, humidity, CO_, and VOCs per unit

1229 -

10. How satisfied are you with
the following environmental
conditions in your apartment?

o Occupancy & Activity v v

Door and window contact sensors capturing occupant behavior

Resident Surveys

> r temperature
@ Pre- and post-retrofit comfort, satisfaction, and behavioral data V V
O ey
O
... Ener neration - ;
% ergy Generatio v o :
Winding Ridge only — no solar at Lambreth Lane QO sor st
O exvomaly sats
Building Envelope Performance
e g pe v oor i ety

Lambreth Lane only — added based on Winding Ridge lessons

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all ri reserved
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Start
Energy saving potential assessment
Input Parameters Simulation for retrofitting
Collect, analyze and y
=P | compare baseline ¢ Consider retrofit strategies \‘
1
- energy results 1 :
c
z i '
& ] !
° { | P AN T H
] ! ! ] |
= | 3 e T : H
° H | 1 1
o ! ! 1
£ | ! 1 !
o . ymm————————— . 1 t
= . 1
= Il Compare simulated : 1 ll
a
a 1 energy results with ‘\ 4
1 1 ~ -7
— A | metered data, on [ P -
1 1 an hourly and 1 *
® ] . 1
g 1 1 monthly basis [ ittt 5
= 1 | ’ ) Compute energy saving I
o 1 (mm = m e ——m—————oooo—e s : potential H
2 1 ) Verify that the simulation predicts reasonable operating T y——— ]
c
g 1 : results for space temperature and humidity * 1 *
= | S -7 - -
= 1 ,/ \\ ,/ \\
i e N ,,’ N »7 Does it b st ~
5 . / )
= I Revise assumed input data in and repeat running the simulation and : No i Calibration AN #° demonstrate \\\ Mo : Revise :
8 : verifying the output to bring predicted results reasonably close to 1= —’\\ criteria RS L >75%thermal  § -»> ) design :
8] 1 actual energy use and demand. : s reached? **,/ \\load energy & I\ scenario
3 - S ’, S S s saving? o€ e 4
S N N
s (Ve N L
Yes Yes
End Recommended

retrofit strategies

Photos by Angela Ryan
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3. Results: Energy Use, IAQ, Comfort, Cost, Speed of Installation

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved
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Pre- and Post-Retrofit Energy Trends: Winding Ridge
HDD-Normalized HVAC Energy use (kWh) (Oct-Apr)

Pre-retrofitmmm 2021-2022
0 3.0 (=79.41%)mmm 2022-2023
= (-83.35%) mmm 2023-2024
< - (-72.82%)mmm 2024-2025
i .
(@)
250-
@
o
Y 1.5
]
>
>
o 1.0
C
(N]
@)
So51 Eal B - & =B B B s B EuE
I

341 1 341 2 341 3 341 4 341 5 341 6 341 7 341 8
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Pre- and Post-Retrofit Energy Trends: Winding Ridge (Non-HVAC Consumption)

Water Heater KWh (Sept-Apr)

Lighting Circuit KWh (Sept-Apr)

Year 2000 Year
700 - 20212022 - 20212022
e 2022-2023 W 2022-2023
20232024 17501 mmm 2023-2024
600 m— 2024-2025 m— 2024-2025
_ __ 1500
< =
= 500 s
= < 1250
> >
2 400 2
2 2 1000
w w
T 300 ®
] 8 750
200 500
100 250
0
3411 3412 3413 341 4 3415 3416 3417 3418 3411 3412 3413 341 4 3415 3416 3417 3418
Dorm Dorm
Exhaust Hood Liv Rm Plug KWh (Sept-Apr) Stove Receptacle KWh (Sept-Apr)
Year Year
20212022 400 - 20212022
. 2022-2023 . 2022-2023
800 = 2023-2024 350 m— 2023-2024
. 2024-2025 20242025
= = 300
2 2
S =3
= 2250
= =
[ [
ks 5 200
© ©
el ]
e 2 150

100

50

0
3411 3412 3413 3414 3415 3416 3417 3418 3411 3412

3413 3414 3415 3416 3417 3418
Dorm

Dorm
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Results / Energy Use Unorsty

Pre- and Post-Retrofit Energy Trends: Winding Ridge
Absolute Energy use kWh (Sept-Apr) (All Consumption)
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Results / Energy Use University

Pre- and Post-Retrofit Energy Trends: Winding Ridge

Solar Generation vs HVAC Energy Use in Occupied Months of 2023
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Results / Meeting Thermal Energy Savings Target Syracuse

University
Pre- and Post-Retrofit Energy Trends with Temperature: Lambreth Lane
Pre-Retrofit Normalized Thermal Energy:  20.7 kWh/HDD * 75% i
Post-Retrofit Normalized Thermal Energy: 5.1 kWh/HDD o Improvement
Thermal Energy (Heating and DHW) vs. Outdoor Temperature Thermal Energy (Heating and DHW) vs. Temperature Difference
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Results

Improvements in Indoor Air Quality — Winding Ridge

Home 1: Average Hourly Indoor
TVOC Concentration (ppb)
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Home 4: Average Hourly Indoor
TVOC Concentration (ppb)
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Results / |AQ University

Improvements in Indoor Air Quality — Winding Ridge

0:00

2000

Comparison of TVOC Levels during Canadian Wildfire: June-july 2023

S Cr 20000
> 1900 % —— 341 BLOCK (Retrofitted)
351_BLOCK (Non-Retrofitted)
17500
15000 4
b= 2
o 8 125001
)
o
£ 10000
8}
o
F 7500
%, S
0, N
@ @ 5000
12:00 2500
. 04 ,,_,_,_-A_____"_N,_,_‘___*,_/-“'\/\—\/pt_“ Aot
Average annual hourly indoor

volatile organic compounds Lo @ o I g% S & »
; S S s Vv S S N
(voc) concentration (ppb) & & & & N N N
. 3 3 o7 7 o Py
v v v v v v v
~ - - N N N N
Before Retrofit Date / Time

After Retrofit
Acceptable Indoor VOC Level
Dangerous Indoor VOC Level

© Syracuse University, Northland Associates, Ashley McGraw Architects, Taitem Engineering, all rights reserved




Syracuse

Installation / Envelope Foundation + Wall Panels University
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Installation / Envelope Wall Panels University
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Installation / Site and Roof Work U,
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Installation / Mechanical Pods and Distribution Chases with Envelope University
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Results / Installation Complete! University

171 1T T
11 | i
I i |

. Y PR e
ki Y :
e y
¥ wt
e % * ' 1" $ : i e S D,
& e 3 i\g’yl.\ s | it A T s it s - R s N \
-

© Syracuse University, TKFabricate, LLC, Cycle Architecture + Planning, Taitem Engineering, Signetron, all rights reserved 51



Syracuse

Results / Cooling in Action During Late Summer/Early Fall University
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Results / Heating in Action during Winter Months University
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Results / Envelope as Enabling System University

Impact of envelope on energy savings and cost

« Wall + foundation panels contribute over 1/3 to the 75% thermal energy
savings goal at ~1/8 (12%) of total cost

Post-Retrofit

» Sized based on loads reduced by the envelope, mechanical pods contribute
over 1/3 to the energy savings while adding cooling + ventilation

% of Total Energy Savings % of Total Installed Cost

Roof

22% Insulation

31%

41% Mechanical Pods
+ Distribution

Windows +
Doors + Air- 0,
Sealing 37%

Other (Abatement,

Mechanical Pods

+ Distribution Site Work, General

Conditions, etc.)

12%
Wall +
Foundation
Insulation

38%

Wall + Foundation
Insulation

Pre-Retrofit

* Preliminary results of energy savings and cost; Total cost include costs of
manufacturing, delivering, and installing novel mechanical pod system at prototype scale
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4. Lessons Learned: Technical + Procedural
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Lessons Learned

* Envelopes matter! Reduced loads from the envelope led to optimally-
sized mechanical pod systems—making the 75% energy savings possible
while improving comfort.

* Deep Energy Retrofits can ‘punch above their weight’ even with cost-
cutting. More research is needed on the magnitude of ECMs.

» Strive for continuous process and workflows that promote integrated
project delivery. Engage CMs, contractors and subs early and often to
clarify scopes, and responsibilities.

+ ldentify schedule constraints and downstream effects of a potential
value-engineering process and monitor the budget through all stages.

* Plan for assumed risk with unfamiliar products and communicate plans
for retrofit operation and maintenance.

+ Socialize the project early with the town/county for permitting.

* Whole-building retrofits require time and budget for research, design,
and iteration, especially for meeting fast installation schedules.
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New York State Green Building Conference, March 6, 2026 University

Thank you!

NYSERDA Bess Krietemeyer, PhD Nina Wilson, PhD Caitlin Martusewicz Crista Shopis Tom King
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