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SyracuseCoE Focus Areas

Building technologies

= Building energy systems

= Building envelope systems

= |Indoor Environmental Quality (IEQ) systems
Clean energy

= Combined heating, cooling & power generation

= Renewable energy

= Clean energy conversion technologies
Water resources

= Green infrastructure

= Urban remediation and restoration



Building Technologies RD&D

Capabilities

Energy efficiency
= Energy efficiency of components and systems
= Building energy management systems
Building envelope systems
= Coupled energy efficiency & IEQ impacts
= Combined heat, air, moisture & pollutant transport
= Building forensics: unintended air flows
Indoor Environmental Quality (IEQ) systems
= HVAC technologies (Heating, Ventilation & Air Conditioning)
= Air purification technologies
= Occupant health and performance: IEQ impacts



Indoor Environments R&DD

Facilities

Willis H. Carrier TIEQ Lab

. Internationally best-in-class facility for

/ RD&D studies of “Total Indoor
Environmental Quality” impacts on human
subjects. Includes two rooms side-by-side
designed for studies of up to 16 individuals '
and capabilities to control TIEQ factors
including air temperature, humidity, air
quality, lighting, sound, and views.
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TIEQ Laboratories:

Top Floor of SyracuseCoE HQ

Precision control of up to 16 zones with broad control of the individual
environment, including quantity of outdoor air delivery to each cubicle.
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Willis H. Carrier TIEQ Lab




Willis H. Carrier TIEQ Lab




Willis H. Carrier TIEQ Lab

Floor Plan

~ 45’
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Willis H. Carrier TIEQ Lab

Suite Resources

CQIRRIER TIE
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~ 35’

Multiple supply, return, and exhaust
options including a raised floor with
underfloor supply.

Extensive Instrumentation.
Independent control system.

Equipped with complete
workstations for thermal load and/or
human/worker occupied tests.

Daylighting or Outdoor Isolation.
Sound isolation.

Dedicated external space /
resources for research
Instrumentation.

Suites may be subdivided or used
simultaneously.



Mechanical Equipment Testbed

4" Floor / Beneath TIEQ




Mechanical Systems

« ATM arrays of 4 & 16 units
serving the TIEQ
laboratories at the
SyracuseCoE HQ Building.

e Each ATM serves an
individually controlled
cubicle or room.

e Can deliver different
amounts of outdoor air to
each cubicle or room.

Outdoor

SA

« Independent outside air  ©A
handler, chilled water
supply, boiler.

TIEQ
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ICUBE RD&D Facility

ICUBE Testbed

Two side-by-side open-plan offices serve
as RD&D testbeds for “Intelligent Control of
Urban and Built Environments,” including
energy-efficient HVAC, air filtration, lighting,
and distributed environmental control
technologies.

Demetriou, D. W. and H. E. Khalifa, “Evaluation of Distributed
Environmental Control Systems for Improving IAQ and Reducing
Energy Consumption in Office Buildings”, Building Simulation —
An International Journal, Vol. 2(3), pp. 197-214, 2009 (Best Paper
Award for 2009).

Dhummi, V., D. W. Demetriou, H. Palanthandalam-Madapusi, H.
E. Khalifa and C. Isik, “Robust Occupancy-based Distributed
Demand Ventilation”, International J. of Ventilation, Vol. 9(4), pp.
359-369, 2011.




ICUBE Mechanical and Sensor
Resources

 Dedicated HVAC systems and contrs
for ICUBE laboratories.

e Sensor calibration and
evaluation facilities.



Real World RD&D Assets

SALT District

Through a community initiative
to revitalize a 150-acre
distressed neighborhood
adjacent to downtown
Syracuse, SyracuseCoE
conducts monitoring and
verification of innovative
systems in residential,
commercial, and mixed-use
buildings.




Example Projects



Cognitive Effects Study

Syracuse University, Harvard T.H. Chan School of Public Health,
SUNY Upstate Medical University.
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COGFX - More Information

e http://thecogfxstudy.naturalleader.com/

« Environ Health Perspect; DOI:10.1289/ehp.1510037

— Associations of Cognitive Function Scores with Carbon Dioxide, Ventilation, and
Volatile Organic Compound Exposures in Office Workers: A Controlled Exposure
Study of Green and Conventional Office Environments

— Joseph G. Allen, Piers MacNaughton, Usha Satish, Suresh Santanam, Jose
Vallarino, and John D. Spengler



AMTEC-DOE: Integration of Smart Sensing

Systems for Demand Based Ventilation

 Cortland Research and Syracuse
University

— Integration of smart sensing systems
(POUNCE®: Point Of Use Network
Controlled Energy management) and novel
control algorithms to reduce energy use
and improve Indoor Air Quality.

 Objective
— Integrate IEQ sensing into existing
U.L./FCC approved product and develop
control scheme for lighting and ventilation
based on new predictive algorithm that
integrates CO2 monitoring and occupancy
detection




Sensor Project Desk & Room
Configuration




Example TIEQ Project Configuration
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Modeling &

Techno - Economic Support

e Integration of multiple models.

e Custom model development

e Economic modeling and T2M support.
e CFD & FEA Support
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