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Webinars

The following webinar is being offered with funding from the National Endowment for the
Humanities, Division of Preservation and Access, Education and Training Grant Program.

There is no cost to attend the webinar, register below to participate.

Upcoming Webinars

Energy Monitoring for Cultural Heritage Institutions
February 19, 2021 - 2:00pm - 3:00pm EST

This webinar will explain why institutions should consider energy monitoring, different strategies
for doing so, and how the data collected can inform decision-making. IPI’s Christopher Cameron

Consulting

and Kelly Krish will discuss energy use in collecting institutions, and both passive and active ways to reduce it. Martin Schooping from the Golisano
Institute for Sustainability at RIT will talk about different strategies for energy monitoring and how to evaluate the subsequent data. Samantha Owens and
Stephen Carrick from Glenstone Museum will then present a case study of how they have successfully implemented and used energy monitoring at their

institution to inform sustainability goals and make changes.

Register Now

Recent Webinars

Responding to Issues
July 9, 2020
Watch the Recording or Download the Presentation (PDF)

Setting Appropriate Parameters
June 11, 2020
Watch the Recording or Download the Presentation (PDF)

Understanding Fluctuations and Equilibrations
May 14, 2020
Watch the Recording or Download the Presentation (PDF)

Evaluating Collection Spaces
August 16, 2019 (Beginner)
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IPl 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?
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Average energy consumption in

o pportu n ities commercial buildings
for reducing

HVACR

energy usage

Office Equipment
8%

Water Heating
5%

Cooking
1%

Lighting
39%
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“That is the
equivalent of 2.6
million cars on the
road and that does
not include museum
transportation and
embodied carbon.”
Joyce Lee, Chair of Museum

Benchmarking and Carbon
Committee

Rochester Institute of Technology | 7

The US Museum Sector
Carbon, at best available
current estimate, is a
whopping 12 million
metric tons of carbon
emissions*.

* Including some freestanding museum collection storage facilities

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

Levels of Control Methods of Control

g B?Aigglilres » Avoid
» Location/ site » Block
» Building » Reduce
» Room » Detect

» Storage Unit » Respond

» Object
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RIT

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 facade

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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RIT

Keep up with preventive maintenance
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Use microclimates to your advantage
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Reduce mechanical energy usage

)
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Example: heating and cooling



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

7Y

\—/
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IPI's Methodology for:

Implementing Sustainable
Energy-Saving Strategies

in collections environments

) 4
am

Seasonal System
Set Points Shutdowns |
! 4
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Example: system shutdowns
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RIT

Energy monitoring for
cultural heritage institutions

IMAGE PERMANENCE INSTITUTE
TRAINING SUSTAINABLE ENVIRONMENTAL MANAGEMENT TEAMS FOR CULTURAL INSTITUTIONS
February 19, 2021
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RIT

incident

Ki Book - Energy CALCULATE LRGN

YOUR
https://www.kiculture.org/ki-books/ EMISSIONS

/ Kl TOOL

The first step to offsetting is to decide how
much carbon you are offsetting. To do this,
you will need to calculate your emissions and
then assign a price per tonne of CO,. There are
many different sources that you can use for
calculating your emissions, but here are

a few of our favorites:

Gallery Climate Coalition

Carbon Fund

Climate Neutral Now

Carbon Footprint

Julie's Bicycle

Climate Partner

KiCulture
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Thank you

Please complete
the brief post-
webinar survey to
provide us valuable
feedback!
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KELLY M. KRISH
KMKPPH@RIT.EDU

CHRISTOPHER CAMERON
CMCPPH@RIT.EDU

MARTIN SCHOOPING
MPSASP@RIT.EDU

SAMANTHA OWENS
SAMANTHA.OWENS@GLENSTONE.ORG

STEPHEN CARRICK
STEPHEN.CARRICK@GLENSTONE.ORG



Energy Monitoring for
Cultural Heritage
Institutions

Energy Monitoring: Strategies and Evaluation
February 19, 2021
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Sr. Project Manager

New York State Pollution Prevention Institute
Golisano Institute for Sustainability
Rochester Institute of Technology

W: 585-475-6759
mpsasp@rit.edu
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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

* OQutreach & Education

* Research & Development

+  Emerging Contaminants
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NYSP2| RESOURCE
NETWORK

Central
New York

Finger Lakes

Western
NewYork
Southern Tier

D University Partners
A Manufacturing Extension Partnership

NEWYORK | Department of

STATE OF -

OPPORTUNITY Environmental
Conservation

NEW YORK

Manufacturing
Extension Partnership

Long Islgmd
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Assistance for NYS Companies, Municipalities &
Non-Profits

= Must be NY-based

= Typical project cost range is $35-550k
NYSP2l 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?

Typical commercial building behavior over time

: l
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o Periodic Audits Reduce Continuous Monitoring Enables
L Waste Continuous Improvement

Time
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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

?]

o ENERGY STAR

0rlf0|l0“u anaaer®

MyPortfolio

Properties (6)

Add a Property

Total GHG Emissions Trend (Metric
Tons CO2e)
/s c Change Metric

1000

50i

a

=)

2009 2011 2013 2015 2017 2019
(Chart current as of Refresh Chart
08/11/2020 09:04 AM EDT)

Manage Portfolio

L0 Transfer ownership of a property that
you manage to another Portfolio
Manager user.

() Upload and/or update multiple
properties at once using an Excel
spreadsheet if you are a pro. This can
be done to create new properties, add

Add/Edit/Delete Groups

Welcome Account | Notifications | ENERGY
YatesCounty: Settings

Dashboard (Metrics current as of 01/07/2021 09:59 AM EST) =

View All Properties (6)

NS . Energy

Buildings and Grounds

01/31/2020
County Office Building
(COB) 12/31/2019
6786663
Court House (CH) s
5786667 12/31/2019
Highway Barn
6786670 11/30/2019
11/30/2019
(
) 12/31/2019
6786665
Page 1 of 1

Current Date ™

v | | Energy Highlights
Add/Edit/Delete Views

ENERGY

STAR Score *

NA

100 v

STAR
Notifications

Refresh Metrics
Site EUl ,  Source EUl
(kBtu/ft) ¥ (kBtu/ft})
546 573
66.6 1196
484 854
503 64.0
06 17
1449 2794

View 1-6 of 6

@ Download Data Table

Shared with permission from Yates County, NY

| Contacts | Help | Sign
Out
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' l ENERGY STARG Welcome Account | Notifications | ENERGY | Contacts | Help | Sign

E .f = ® YatesCounty: Settings ﬁTf}R ! Out
otifications

Manage Bills (Meter Entries) for County Office Building (COB)

Meter Selection: | Electric Grid Meter v |

» Basic Meter Information (***click on the arrow to the left to expand this section)

~ Monthly Entries

Display Year(s): ‘ 2021 X| ‘

WEEED Green Demand Demand Cost
Start Date End Date kWh (thousand Watt- Total Cost ($) = Estimation P K $ Last Updat
hours) ower (kW) ($)
21212021
) | 12/14/2020 1/14/2021 51,600 2,169.58 O O YatesCount
X Delete Selected Entries 9
+Add Another Entry Download to Green Button XML u Download to Excel

@ Learn how to copy/paste
X Delete All Entries

Upload data in bulk for this meter:

o Use this single-meter spreadsheet to:

« Upload the completed file below
« Copy and Paste the data into the table above
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County Office Building (COB) @Y Not currently eligible for ENERGY STAR Score (1-

[ &-77]
[ i el w 100)
O r 0 I 0 417 Liberty Street, Penn Yan, NY 14527 = Map It Certification
Portfolio Manager Property ID: 6786663

Current Score: 78

Year Built: 2002

M dana g er / et Baseline Score: 75

Summary Details Energy Water Waste & Materials Goals Design

« Converts all
Meter Summary Energy Use by Calendar Month (Not Weather Normalized)
e n e rg y S O u rces 2 Energy Meters Total 600K

2 - Used to Compute Metrics

to common units

° ShOWS a” Dec 31, 2020
energy sources .

Jan'16 Jul'16 Jan'17 Jul'17 Jan'18 Jul'18 Jan'19 Jul'19 Jan'20 Jul'20 Ja

O n O n e Ch a rt ﬁ EST Ways EIETIEE -®- Electric - Grid ¢~ Natural Gas

Bill Data

1. Manual (Instructions here)

400k

200k

Site Energy (kBtu)

\&y Export Data by Calendar Month
2. Use our simple spreadsheet (on

the bottom of each meter's

Manage Bills page) to upload or Meters - Used to Compute Metrics (2)

Copy/Paste Change Meter Selections

"« View as a Diagram

3. Use our complex spreadsheet
(multiple meters + multiple
properties)
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EPA Portfolio Manager

Energy Use by Calendar Month (Not Weather Normalized)

600k

400k

200k

Ok
Jan"16 Jul16 Jan'17 Jul'17 Jan'18 Jul"18 Jan'19 Jul'19 Jan'20 Jul'20 Ja...

-®- Electric - Grid -~ Natural Gas
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EPA Portfolio Manager

For Year Ending December 21, 2020
Property Address 417 Liberty Street
Penn Yan, New York

« Available Reports outof100 T T

- Statement Of Energy Year built 2002
Performance Energy Use persq.ft.*  03.0kBtu

— ENERGY STAR Scorecard ¢

11 1100
— Progress and Goals Report : Most

Cficient Hational Medkan Efficient
— Data Verification Checklist
— Water Scorecard ey A e s o birgs ooy Gmerayotar goviscorecard

performance relafve %o smiar buldings natormide. Eupmmdxa
number on a simple 1-100 scale, the score rates pedormance on
percentle bass: 3 bulding with 3 score of 50 perorms betier than 50%
of its peers. Higher scores mean betier encrgy effcency, rezdtngin
less 7y use and fewer greenhouse emissons.la! 100 score
fera wlmlypemsmbemdwdoped Energy Use
Intensity (EUI) wil be displayed on this scorecard.

Primary Function Office

*Sife enecgy use

- e Stk N
wmm@;‘m a1 Prokcdon Date Generated: February 05, 2021
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Minimal: Utility Bill Analysis
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Data from Monthly Utility Bills

Electric Use
 Add Demand | = -
Charge data to //\\ .
better understand = T~
COStS 20000 // _— \_// N

Electric Use (kWh)
Electic Demand (kW)

50

20000
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Data from Monthly Utility Bills

$7,000.00

$6,000.00

$5,000.00

$4,000.00

M Electricty Cost

m Total Demand Cost
$3,000.00 -

m Other Delivery Costs

$2,000.00 -

$1,000.00 -

1-Jan-12
1-Feb-12
1-Mar-12
1-Apr-12
1-May-12
1-Jun-12
1-Jul-12
1-Aug-12
1-Sep-12
1-Oct-12
1-Nov-12
1-Dec-12
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Minimal: Simple Predictive Model
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Back of Envelope Calculator

VW

. ANNUAL BREAKDOWN
Annual Energy Metrics
(by square foot) ENERGY COST
$75.236 Total
$55,165 Electricity
$20,071 Natural Gas
$50000 . ENERGY CONSUMPTION

Annual Energy Cost Peak Electric Demand [kW]

$30,000 75.228

ol@ o~ oo s Wi
@
g

551652 Electricity [kiwh]
20,071 Natural Gas [therms]

1] s20000 222" $12.231 g s COMPONENT COSTS

12 sto000 $1.706 Total Hesting Electric Electric Total Cost $20,071 Heating

13 s0 Energy  Energy [WhA2]  Pesk  [Si2] 13,231 Cocling

14 Hesting Cooling Light Plugs Fans  Total RBum2) RBtuA2) waz) 21894 Lights

15 $18,245 Plugs Electric Consumption [kWh]

R e 20 Roof R-Value #1796 Fans

7 e 10 Wall R-Value COMPONENT CONSUMPTION

18 | [ JLi 0.50 Window U-Value 20,071 Heating [therms]

9 Ry 0.50 Window Solar Heat Gain Coeffecient 132,306 Cooling [Kwh]

20 40 Window-to-Wall Ratio [%] 218,340 Lights [kiwh]

pw - . ] 150 People Density [square feet per person] 182,450 Plugs [kih]

py - ] 20 Ventilation [cubic feet per minute per person] 17,956 Fans [kivh]

23 60 Weekly hours of occupancy PEAK DEMANDS

24 i~ 2 0.3 Infilration Rate [air changes per hour] 292.4 Electiic Demand [KW]

25 1.2 Lighting Power Density [watts per square foof] 1036 Cooling Demand tens]

2 [ I 1.0 Plug Load Density [watts per square foot] ENERGY METRICS Natural Gas Consumption [Therms]

80 Heating Eficiency %]
10 Air Conditioning Efficiency [EER]
$0.10 Electricity Cost [S/KWh]
$1.00 Natural Gas Cost [$therm]
50,000 Total Building Area [square feet]

77.79 Total Energy [kBtulft2]
3764 Electic Energy (kBrulft2]
40,14 Heating Energy [kBrulh2]
11.03 Electric Energy [kWhift2]
5.85 Peak Electric [Wift2]

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

1 1
| |

32 1 Number of Floors 456.17 Peak Cooling [ft2iton] /bOeCaIC
33 1,700 Generation CO2 emitted [Ibs/MWh] 150 Total Cost [$i2) _—
34 11.8 On Site CO2 emitted [Ibs/therm] EMISSIONS

35 425 Total Elec. CO2 [metric tons]

36 Air-Side Economizer is: [{Zall Cooling load met by Air-Side Economizer: I 107 Total Gas CO2 [metric tons]

39 *Madison, WI Climate Version


http://www.seventhwave.org/boecalc
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Moderate: Meter Data Profile Analysis
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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)

‘/59 Sample Utilty Data.csv - Microsoft Excel

- Home Insert Page Layout Formulas Data Review View Developer Add-Ins
f‘ iz::y Calibri Yln A [E = \w/:\ 5 Wrap Text General }éj‘l ﬁj’a‘ lm Bad
Paste e matpanter||B 2 U [[E7][0- A [E = ) | EfergeaCenter~ [~ % || ]| Conditonal romat | Neutrl [calcula|

Clipboard il Font il Alignment s Number il Styles
b9 [Ble [l S = 6 -
813 e 5]
A B C D E F G H | J K|

1 0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 |
2 5/1/2008 | 521.64 527.16 532.68 532.68 527.16 549.24 596.16 676.2 659.64 64
3 5/2/2008 | 499.56 516.12 521.64 494.04 513.36 496.8 560.28 568.56 579.6 5
4 | 5/3/2008 | 557.52 538.2 524.4 521.64 532.68 582.36 582.36 604.44 612.72 60
5 5/4/2008 | 549.24 546.48 518.88 510.6 585.12 590.64 607.2 651.36 552 664
6 5/5/2008 | 546.48 549.24 527.16 524.4 491.28 510.6 552 609.96 604.44 60
7 5/6/2008 | 587.88 574.08 560.28 554.76 538.2 538.2 596.16 632.04 565.8 64
8 5/7/2008 | 609.96 585.12 571.32 552 560.28 549.24 598.92 643.08 563.04 60
9 5/8/2008 | 582.36 554.76 535.44 535.44 538.2 532.68 596.16 676.2 678.96 62
10 | 5/9/2008 | 637.56 604.44 596.16 604.44 618.24 587.88 656.88 678.96 670.68 6
11 /5/10/2008 | 549.24 554.76 565.8 549.24 532.68 524.4 571.32 576.84 582.36 61

https

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

i

(C=a
~ - Home Insert Page Layout Fq
é‘ﬁ cut Calibri - |11
Paste 3 Copy (B £ O ~||
— F Format Painter =
Clipboard = Font
= A0S B EY el il e J s
L N10 ~ =
A , = C D
1 |Date Time Value
2 | 5/10/2008 23:00 471.96
3 | 5/10/2008 22:00 485.76
4 | 5/10/2008 21:00 469.2
5 | 5/10/2008 20:: 483
6 | 5/10/2008 19:00 469.2
7 | 5/10/2008 18:00 507.84
8 | 5/10/2008 17:00 485.76
9 | 5/10/2008 16:00 480.24
10 | 5/10/2008 15:00 538.2
11 | 5/10/2008 14:00 546.48
12 | 5/10/2008 13:00 552
13 | 5/10/2008 12:00 579.6
14 | 5/10/2008 11:00 590.64
15 | 5/10/2008 10:00 598.92
16 | 5/10/2008 9: 612.72
17 | 5/10/2008 8: 582.36
18 | 5/10/2008 e 576.84
19 | 5/10/2008 6:! 571.32
20 | 5/10/2008 5: 524.4
21| 5/10/2008 4: 532.68
22 | 5/10/2008 3:00 549.24
23 | 5/10/2008 2: 565.8
ey —fant - — .
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Meter Data Analysis

Load Profile by Day Type
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Meter Data Analysis

Load Profile as Box Plots
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Detailed: Sub-Metered Data
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@DENT poverscou 310

F 3 HD Power

The PowerScout 3 HD is the latest model in the HD
family replacing the PowerScout 3037 as DENT

BENT

PowerScout™ 12 HD

PowerScout 12 HD Multi-Circuit Power
Submeter

The PowerScout 12 HD by DENT Instruments is

PowerScout™ 24 HD

PowerScout 24 HD Multi-Circuit Power
Submeter

The PowerScout 48 HD is a first-of-its-kind,
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Sub-Metered Data Analysis

GIS Low Cost Energy Sensor Day 1 Total kW Use b e
= Logged all equipment at a single n "
point g | o |r
i :, (.
= Used, recipe, power, and power 4 \/\A/\\ - N I\
factor to disaggregate power by f,’ v W
device
= Found energy waste during brewing Day 1
process A e ——
= Made process and equipment ; T A{Jﬂmq_\ e
recommendations N T—— W T,
12:43 13 55 15 07 16119  17:31 18 43 19 55 21 o7 ===Kettle (HU)
Time e Kettle (MTC)
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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

T h a n k Yo u Phone: (585) 475-2512
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Ellsworth Kelly, Untitled, 1996 and Spectrum IX,
2014

Tony Smith, Smug, 1973/2005 4
Installation

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

Pipilotti Rist, Ever is Over All, 1997

Pavilions

Patio =
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Gallery Cafe ’f_v: ions
- -

nvironmental

&
Center

Arrival
Hall




Site Energy Use Intensity (EUI)
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SPACE HEATING SPACE COOLING
HOT‘WATER OTHER LOADS
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(kBtu / YEAR)
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Overall EUI (2018-2020)

Glenstone Overall Annual EUI (2018-2020)

ECET

2018 2019
Year

EUn (kBtu/ sq. fr.)

2018

Pavilions EUI (2018-2020)

2019

38

2020

Glenstone Overall

The Pavilions

EUI by Building (2020)

@ Arrival Hall @ Cafe ®Gallery @ Patio and Shop @ Pavillions ® Environmental Center

157

140

120

105

100 8

EUI
@
8
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40

2020 March 2020 April 2020 May 2020 June
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139
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EUI by Museum (2020)

Energy Use Intensity (Site EUI)

@ Value by Organization ® Median 4 Our Value

300 Median
114.49

250

200

150

100

IAMFA

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

Energy Monforing Poducts & Sysens

(800) 334-3666 e

BACnetID:1025104

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

11

Energy monitoring

DOAP AHU Details - Sea:

COOLING DEHUMIDIFYING
N NAME WANE N RUNVOWME  UsToA  oAVE unmiMe  Ruvvowme  usTca SSMEROM  quvTive  runvowME  uasTeAL
AH-G-2A 43 % 906 325 0 0% 1536 485 3432 0% 120 21 677
AH-G-2B 4% 642 226 4 0% 1539 505 3432 0% 122 21 677
AHG3.4 0% 1045 301 9 0% 273 76 3366 0% 181 2 672
AH-G-6 9% 76 24 o 0% o o 470 0% 94 13 1
AH-G-7.8.9 0% 41 40 0 0% 0 o 469 0% 2 0 67
AHG-10.11 0% 1008 179 6 0% 0 0 1341 0% 134 33 657
AH-S-AUX 0% 2195 700 5 0% 1275 200 2399 32% 3390 828 [
AHSN 100 % 644 650 o 0% 0 0 1330 8% 1083 379 0
AHSS 0% 56 1 1501 0% 0 0 1834 off 0 0 1840
AH-S-C 0% 783 309 1 0% 1639 413 1956 43 % 1113 334 0
AH-G-E 0% 2208 906 12 0% 1761 604 1952 0% 220 177 19
AHLNE 0% 209 205 [ 0% 0 0 133 0% 355 136 0
AH-L-NW 76 % 331 222 0 0% 0 o 469 0% 0 0 382
AHLSE 100% 2668 1388 [ 0% 347 145 3435 0% 178 49 12
AHLSW 100 % 198 139 [ 0% 0 0 468 36% 120 4 0
AH-A-1 42% 464 154 0 0% 0 0 1346 0% 108 9 12
AH-A2 30% 1209 680 o 0% 0 o 1824 ofr 506 0 2
AHAS 2% 7502 1361 o 0% 1062 400 3922 0% 248 73 627
Ar-A4 20% 6127 1641 [ off 0 0o 6171
AHAS 0% 5 5 1 off 0 o 6183
AH-A-6 0% 3116 615 707 0% 0 0 8192
AH-AT 2% 997 670 [} 0% 0 0 1829 off 589 [ 7

CoolingMin  Cooling Reset Humidifying Min Humidifying Reset Dehumidifying Min - Dehumidifying Reset
[m] 7005 5% Normal 2% Normal 0% Normal

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

13

Environment

The Pavilions in summer and in winter

14
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Environmental parameters

DOAP

€ connocied Units
I [ i e

[ce IR -
Lo o0 SN 001 v I o IR < -~

1.
24.9 %
251 %

[ 24.9 %]
251 cr [ 25 1

Glean

Building management system screen showing part of the HVAC system

Q

System Alarms Setpoints
SA Pressure
Maximum Supply Temperature
Minimum Supply Temperature

(Only in Preheat Mode)

SA Dewpt - Dehum Mode turns on at
SA Dewpt - Dehum Mode turns off at

SA Dewpt Humidificat
Total DOAP Airflow Needed 6000 CFM

DOAP1 Outside Air Flow (51% of total) 3240 CFM_)

DOAP2 Qutside Air Flow (30% of total)

DOAP3 Outside Air Flow (19% of total)

15

Variable air volume

[ vav cuik e © v

{521 oom]

F

Area Served Flow Setpoint ~ Damper Position ~ Reheat Position  Supply Temp.

At Storage - B147 South 336 CFM [ 400 cFM 0% [ 706°F

Art Storage - B147 North 352 CFM| 400 CFM 0% 709°F

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)
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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)

19

Trends

Pavilions - Daily Usage

Links

— Power Month - February Electric [kwh] [J Gas [Therms]
ATS-DBG2
Gallery o
Arrival Hall ATSASC
: | 5154 5036
cafe Energy Tree 4679 4635 4o5p e
4234 4160 4163 0 4211 4921 4283 4307 o0 4257

395

Patio & Shop.
o Bolerd 351
Meter 7 - Water Heater
Overview Page Meter 8  Cafe Water Heater 281 280 291
Meter 9 Cafe Equipement 255 246 243 240 243
1°

zz

Meter 13- Shop Equpement 105 B 75 7
Dynamic EUI B o 135 140
478.1 kBTU/Sqft U
Monnly Average EUI © 0 0 0 0 0 0o 0 0 0 0o 0 0
63.8 kBTU/Sqft Day: 1020 3 /4 5 /6" 7 '8 9 M0 11 [2 13 |4 15 M6 17 18 19 [20' 21 [22' 23 24 25 |26 27 |28 29 [30 31
Building Square Footage
205300 SQFT RH 85 59 48 36 45 68 43 5 61 8 70 70 8 70 8 51 5 79 0 0 0 0 0 0 0 0 0 0 0 0 O
TMP 32 31 34 39 37 33 28 30 38 33 31 30 27 35 35 29 25 34 0 0 0 0 0 0 0 0 0 0 0 0 O
160 Pavilions - Monthly Usage Pavilions - Daily Average Per Month Usage
200 Electro wn] 1 Gas [Thems] Electic (W) Gas [Thems]
Pavilions frmdag P
Power
Demand kW
4981
205.2 kWh e 40
ion
161
0 300
Current Reading
o 0 0o o o o o o o o o 0 0o 0o o0 o 0o o o o
b F M A M J J A s o N D J F M A M J J A s 0 N O
a e a p a w u u e ¢ o e a e a p a uwu u u e o o e
S T T nob ooty om0 9 p ot v o<

Building management system screen showing trends
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Continuous Improvement

PLEASE ™0 NOT
£ease
= Qostions . Cace Cuve S
. T «®
EncnNeERNG e

Tomks.

Director of Engineering and Maintenance describing changes (left) and the Pavilions (right)
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Thank you
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2/19/2021

11



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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