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IPI is an academic research center in the College of Art and 
Design at the Rochester Institute of Technology (RIT) dedicated to 

supporting the preservation of cultural heritage collections in 
libraries, archives, and museums around the world.
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Why should we consider energy monitoring?

Environmental Financial Legal Social
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https://www.aam-us.org/2020/04/22/earth-day-during-covid-19-green-tips-for-closed-museums/
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Reduce energy usage through passive means

▶ Building

▶ Respond

Levels of Control Methods of Control

▶ Room

▶ Storage Unit

▶ Object

▶ Detect

▶ Reduce 

▶ Block
▶ Avoid▶ Policies/ 

procedures

▶ Location/ site
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Reduce thermal and moisture loads
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Reduce air leakage
“Air leakage is reportedly considered to be the greatest source of heat 
loss in buildings and a big contributing factor in a building’s energy use 
for heating or cooling. As such, mandating these tests would go a long 
way towards reducing a building’s energy consumption.
Researchers noted that improved air sealing, increased insulation levels, 
and high-performance windows and doors are integral to buildings 
aiming for net-zero readiness.”

https://www.reminetwork.com/articles/energy-efficiency-new-building-
codes-report/

https://www.reminetwork.com/articles/energy-efficiency-new-building-codes-report/
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Reduce air leakage
Identify potential air leaks in the 
facility

▶ Look for gaps in doors and windows

▶ Holes in the façade

On days with a significant difference 
between indoor and outdoor 
temperature, an IR camera can be used 
to identify locations for potential air 
leakage.
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Keep up with preventive maintenance
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Use microclimates to your advantage
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Example: heating and cooling

Reduce mechanical energy usage
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Guidebook
A how-to manual for mechanical 
system analysis

The guide walks you through a 
step-by-step process of how to 
perform a mechanical system 
analysis and how to implement 
various strategies to improve the 
collections environment.

https://www.imagepermanenceinstitute.org/resources/
publications/ipi-methodology-guidebook



|  16

Example: system shutdowns
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Ki Book - Energy
https://www.kiculture.org/ki-books/
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Thank you
K E L LY  M .  K R I S H

KMKPPH@R I T. EDU

C H R I S T O P H E R  C A M E R O N
CMCPPH@R I T. EDU
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MPSASP@R I T. EDU
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SAMANTHA .OWENS@GLENSTONE .ORG
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S T E PHEN .CARR I C K@GLENSTONE .ORG

Please complete 
the brief post-

webinar survey to 
provide us valuable 
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NYS Pollution Prevention Institute
§ HQ at RIT

§ Established in 2008

§ $3.9M in annual NYS funding administered through 
the NYS Department of Environmental Conservation

§ Focus areas include:
• Sustainable Manufacturing Assessments
• Supply Chain Sustainability
• Technology Commercialization
• Food Waste Diversion
• Outreach & Education
• Research & Development
• Emerging Contaminants
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Assistance for NYS Companies, Municipalities & 
Non-Profits
§ Must be NY-based
§ Typical project cost range is $35-$50k
§ NYSP2I funding offsets most of the project cost to the organization

• Expenses are non-capital expenses
• RIT’s engineering, technical and project management services

§ Post-project reporting
§ Typical project takes about 4-6 months
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Why monitor energy use?
En
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Time

Typical commercial building behavior over time

Periodic Audits Reduce 
Waste

Continuous Monitoring Enables 
Continuous Improvement
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Strategies for Energy Monitoring
§ Minimal

• Online tools
• Utility bill analysis
• Simple Predictive Model

§ Moderate
• Demand reduction
• Interval data analysis

§ Detailed
• Sub-metering
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Minimal: Online Tools
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• Easy to enter data from 
utility bills or direct 
meter access

• Covers electric, gas, oil, 
water, waste

• Can view all portfolio 
properties in one view

• Allows the user to set 
sustainability goals 

• Roll-up of GHG 
emissions

• Shows comparison 
metrics

Shared with permission from Yates County, NY
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EPA Portfolio 
Manager

• Converts all 
energy sources 
to common units

• Shows all 
energy sources 
on one chart
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EPA Portfolio Manager
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EPA Portfolio Manager
• Available Reports

– Statement of Energy 
Performance

– ENERGY STAR Scorecard
– Progress and Goals Report
– Data Verification Checklist
– Water Scorecard
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Minimal: Utility Bill Analysis
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Data from Monthly Utility Bills
• Add Demand 

Charge data to 
better understand 
costs



|  16New York State Pollution Prevention Institute

Data from Monthly Utility Bills
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Minimal: Simple Predictive Model
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Back of Envelope Calculator

Courtesy of Energy Center 
of Wisconsin 
http://www.seventhwave.org
/boecalc

http://www.seventhwave.org/boecalc
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Moderate: Meter Data Profile Analysis
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Meter Data Analysis
• Meter profiles are like a heartbeat; it should show a variation as the 

building consumption goes up and down as the demand for services 
increases

• Periodic review of the meter profile will reveal inconsistent usage
– However, this requires high resolution data, either hourly or 15-minute
– Monthly billing data provides some useful information, but does not show time-of-use

• Utilities in many regions are installing interval meters that provide high 
resolution (typically 15-minute) interval data

• Data from the utilities can be downloaded from the utilities’ website
– Data is typically updated daily and up to 12 months of data is typically available online
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Meter Data: Format (ECAM)

• Utilities typically provide data in the 
above format, which need to be 
converted into a format shown on the 
right – Energy Charting and Metrics 
Tool (ECAM) can convert that and 
also analyze the data for you

https://buildingretuning.pnnl.gov/ecam.stm

https://buildingretuning.pnnl.gov/ecam.stm


|  22New York State Pollution Prevention Institute

Meter Data Analysis
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Meter Data Analysis
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Detailed: Sub-Metered Data
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Sub-Metered Data Analysis

GIS Low Cost Energy Sensor
§ Logged all equipment at a single 

point
§ Used, recipe, power, and power 

factor to disaggregate power by 
device

§ Found energy waste during brewing 
process

§ Made process and equipment 
recommendations



|  27New York State Pollution Prevention Institute

Other Monitored Data
§ HVAC System Temperatures, and operating conditions

• Outdoor Air Temperature
• Outdoor Air %RH
• Return Air Temperature
• Supply Air Temperature
• Outdoor Air Damper Position
• Mixed Air Damper Position
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Rochester Institute of Technology
111 Lomb Memorial Drive, Bldg. 78-2000
Rochester, NY 14623

Phone: (585) 475-2512
Email: nysp2i@rit.edu
Web: www.rit.edu/affiliate/nysp2i

Thank You

Funding provided by the State of New York. ©2021 Rochester Institute of Technology. Any opinions, findings, conclusions, or 
recommendations expressed are those of Rochester Institute of Technology and its NYS Pollution Prevention Institute and do not 

necessarily reflect the views of New York State.

mailto:nysp2i@rit.edu
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A Case Study in 
Energy Monitoring

Energy Monitoring for Cultural Heritage Institutions
February 19, 2021

Glenstone Museum
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Tony Smith, Smug, 1973/2005 

Robert Gober, Untitled, 1992Ellsworth Kelly, Untitled, 1996 and Spectrum IX, 
2014 

Pipilotti Rist, Ever is Over All, 1997

Charles Ray, Second Installation 

Eva Hesse, Richard Serra, and Alan Saret, Room 2 
Installation

Gallery

Patio Pavilions

CafeArrival Hall

Environmental Center

Gallery Cafe
Patio

Arrival 
Hall

Pavilions

Environmental 
Center
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We define success in terms of decades not 
years. We are committed to preservation 
and sustainability in everything we do.

Site Energy Use Intensity (EUI)

5
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Overall EUI (2018-2020)

Glenstone Overall The Pavilions

EUI by Building (2020)
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IAMFA

EUI by Museum (2020)

Goals

LEED status (left) and the Pavilions (right)
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Energy metering

Electrical meter (left), water meters (center), and bank of meters (right)  

Energy monitoring

Controls engineer doing daily building health check (left) and building management system dashboard (right)
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Energy conservation measures

Mechanical system in the Pavilions

Environment

The Pavilions in summer and in winter
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Environmental parameters

Building management system screen showing part of the HVAC system

Variable air volume

Building management system screen showing part of the VAV parameters
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Boilers and steam grid

Boiler system (left and center) and steam grid (right)

Motor speeds

Building management system screen showing the condenser water system (left) and cooling towers of the Pavilions (right)
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Looking forward

Bifold doors at the Environmental Center (left) and non-condensing boilers at the Gallery (right)

Trends

Building management system screen showing trends
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Continuous Improvement

Director of Engineering and Maintenance describing changes (left) and the Pavilions (right)

Samantha Owens—Assistant Conservator
samantha.owens@glenstone.org

Stephen Carrick—Director of Engineering and Maintenance
stephen.carrick@glenstone.org

Thank you
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Image credits

Slide 2: Aerial of the Pavilions. Photo: PWP Landscape Architecture. Courtesy: Glenstone Museum
Slide 3: Room 2 installation. Eva Hesse, Several, 1965. Artworks by Richard Serra: White Neon Belt Piece, 1967, and

To Lift, 1967. Alan Saret, Four Piece Folding Glade, 1970 © The Estate of Eva Hesse. Courtesy Hauser & Wirth; © 2018 Richard Serra / Artists 
Rights Society (ARS), New York; © 2018 Alan Saret. Photo: Ron Amstutz. Courtesy: Glenstone Museum.; Tony Smith, Smug, 1973/2005. 
aluminum, painted black. 11 x 78 x 64 feet (3 x 24 x 20 m). © 2018 Estate of Tony Smith / Artists Rights Society (ARS), New York. Photo: Iwan Baan. 
Courtesy: Glenstone Museum

Slide 4: Potomac Construction Services. http://www.pcsgc.com/specialty/other/glenstone-foundation-cafe-and-patio-potomac-md/. ; 
https://commons.wikimedia.org/wiki/File:Glenstone-2018-10-24-exterior-cafe.jpg

Slide 6: Figure by Daniel Overbey. https://www.buildingenclosureonline.com/blogs/14-the-be-blog/post/87007-energy-use-intensity-eui-in-simple-
terms

All other images are courtesy of Glenstone Museum.
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