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Energy and water are deeply
coupled but managed in
silos

g Center for Sustainable Landscapes

£ One of the Greenest Buildings in the World

The Center for Sustainable Landscapes (CSL) at Phipps Conservatory and Botanical Gardens generates all
of its own energy and treats all storm and sanitary water captured on-site. It is the first and only building to
meet seven of the highest green certifications:
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Buildings: The Intervention Point
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« Existing building automation
system supplemented by
AirCuity OptiNet™ system

» Senses HVAC variables +
indoor/outdoor CO,, PM2.5
and TVOCs
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From Sensing to Digital Twins

Sensing Layer Digital Twin LCA + Circular Economy

Meters, IoT

sensors, BAS data Integra.ted Long-term
streams across — dypapnc mpde} of — material, energy,
energy and water building/district and water analysis.
systems performance —

Geremicca, F., Fascetti, A., Brigham, J., Bilec, M.M.* (2026). “Digital Twins for Sustainable Buildings: From Framework to Strategy Guidelines and Application.” Energy & Buildings. Volume 359,

2026,117332, ISSN 0378-7788, https://doi.org/10.1016/j.enbuild.2026.117332
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= LOD 100 BIM

= Architectural drawings

= Two-fold use

3D replica of the physical asset
Data storage
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A« Null and Zeroes Value Floor 1 B - Null and Zeroes Value Floor 2

C - Time Senes Temperature Values All Flooes D - Time Senes Humidity Values All Floors

BAS full mapping executed
= Semantic inconsistencies and missing data
= Interoperability
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S DT blueprints environment is used to assign actions or create
> user interfaces to explore data in an immersive context
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= We can adapt the single
DT for a multi-resolution
data environment

= Weare
operationalizing water and
energy concepts in DT
development

= We are working to
enable the visualization of
aggregated information at
the system scale

= Temporal data
resolution on some assets
is limiting real-time
capabilities, despite
demonstrated usefulness
also with less data-rich
environments
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Open Questions

Governance

Who owns the twin? Water and energy utilities operate under separate regulatory regimes. What institutional structures
enable shared sensing infrastructure?

Data Access

Sensing generates value, but for whom? How do we design infrastructure data systems that are open enough to enable
research and closed enough to protect operators?

Scaling

What does a district-scale or city-scale digital twin require that a building-scale twin does not? Where are the technical and

social bottlenecks?
Sh University of
Pittsburgh
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