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Programs
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Opportunities in Laboratories

« Future Directions for Laboratory Plug
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Stanford Equipment Inventory Overview

« Comprehensive 220-building equipment inventory
* Goals:

1. Quantify campus plug load
energy consumption and
understand its composition

2. ldentify viable plug load
energy reduction
opportunities

3. Collect data that supports
Office of Sustainability’s
partners
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Scope

« Types of equipment included:
- Standard office equipment

«  Standard lab equipment ) ﬂ\“" e
. Collection Process
¢ Common IT equipment hy ‘i’;e NI [y
« Kitchen & break room equipment ) 5
montns
« Gym equipment -
. Other student interns
2,760
° EH&S hazards student work hours
«  Water fixtures types of aquipment
* Occupancy data L 220
uilding
« Attributes collected for each type of Ty
. . . rooms inventoried
equipment to provide necessary details for
. . . 110,536
estimating energy consumption pieces of equipment

49,457,539 kWh
consumed per year
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Data Collection Tool

* Interns used web application developed by LBRE IT to collect inventory
data
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Results (A) — Campus-wide Context

i Equipment Count
Total Equipment 110,000
Count

Total Energy
Consumption 49,500,000
(kKWhlyr)

Total annual cost $6,840,000

Plug Load as % of
Total Campus 22% Small Nethog‘raked Printer

Server

Electricity Use 2%
Hot P\ate_/

2%

Plug Load as % Of Network Switch
Electricity Usef 220 32%
Blng Personal Printer
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Results (C) — Energy Consumption by Building

Type

Average Plug Load Energy Use Intensity by Building
Type
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Plug Load Energy Savings Programs

Estimated to save a total of $260,000 - $1.8 million annually

Expected Annual :
Program *P . . Average ROI % Plug Load Reduction
Savings

ERP & ERP Express $261,000 2.7 years 3.9%
Space Heating $40,000 1.7 years 0.6%
Sustainable IT $728,0001 4.4 years 10.6%

Green Labs $703,000 11 years 10.3%
Procurement Strategy $85,000 1.2%

1The additional savings from reduced power needs and cooling costs from server consolidation and virtualization could equal over 990,000
per year, bringing energy reduction from Sustainable IT plug load measures to 25%.
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Stanford Plug Load Energy Savings
Programs: Energy Efficiency Measures

Expected

Program Annual
Savings

Average % Plug Load
ROI Reduction

ERP & ERP Express 261,000 2.7 years

1. Fourteen program options involving energy-efficient equipment upgrades
and installation of energy-saving devices

2. Seven program options (all with ROI of < 1 year) studied as part of a
direct install pilot, with data showing significant savings from installing
timers on:
A Coffee makers
A Water coolers & hot water dispensers
A Cable boxes

3. Campus-wide implementation funded by existing rebate program
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Stanford Plug Load Energy Savings
Programs: Space Heater Minimization

Expected
Program Annual
Savings

Average % Plug Load
ROI Reduction

Space Heater $40,000 1.7 years 0.6%
Minimization
1. Follow-up study conducted in the 20 buildings with the
highest number of space heaters to determine most

effective energy-saving strategy. Results showed:
A 5% of space heaters automatically removed

A Some old buildings rely on space heaters for thermal comfort \ig'-__—‘__,,/
A Most occupants only used space heaters on the coldest days of %Q‘-_ﬁ//y
the year or for a short while in the morning %%"2&
: | N
A 6% of occupants used space heaters excessively %%g%
NS4
2. Next steps \%é ,
A Energy conservation campaign will include space heaters (< \\\./
A Replace inefficient space heaters with more efficient models P4 §

Stanford ‘ Office of Sustainability 11



Stanford Plug Load energy Savings

Programs:

Expected
XP Average % Plug Load

ROI Reduction

Program Annual
Savings

A

Sustainable IT $728,000 4.4 10.6%

1. Inform additional opportunities for server
consolidation and virtualization:

A Additional savings from reduced cooling and power needs from
estimated at $990,000/yr, bringing energy reduction from
Sustainable IT plug load measures to 25%.

A Program builds on existing server virtualization projects, which
have already saved over $2 million in electricity costs and
$760,000 in avoided cooling costs

1. Inform additional power management opportunities:
Stanford estimates that setting sleep settings to minimize idle time
outside office hours could save over $210,000 per year.
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Stanford Plug Load Energy Savings

Programs: Green Labs

S IR RSN Comprehensive green labs
Program Annual RO Reduction dd
Savings program to address energy
efficiency, water efficiency,
Green Labs $703,000 11 years 10.3% I’ecyC”ng, hazardous
waste, etc.

1.Green labs assessment
- — to evaluate and engage
BEE 4k labs
44 l [ .t o3
4 | 2.Green labs programs to
= o provide resources and
3 T overcome barriers

b '&EU .
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Market Assessment of
Enerqgy Efficiency Opportunities in Laboratories

(http:// www.etccca.com/reports/marketassessmenenergyefficiencyopportunities

laboratories)
d
Emy green lab.


http://www.etcc-ca.com/reports/market-assessment-energy-efficiency-opportunities-laboratories
http://www.etcc-ca.com/reports/market-assessment-energy-efficiency-opportunities-laboratories
http://www.etcc-ca.com/reports/market-assessment-energy-efficiency-opportunities-laboratories

background

conducted by the Center for Energy Efficient Laboratories (CEl

on behalf of the California IOUs
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the CEEL team

e

my green lab.
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the CEEL market assessment sought to:

define and characterize laboratory spaces
estimate the quantity and usage of common laboratory plug loads
understand stakeholder attitudes about energy efficiency

identify potential opportunities for energy efficiency in labs
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methods

online surveys were completed by:

« 1199 scientists in the US; 269 in CA
« 78 facility and energy managers in the US; 19 in CA

In-person interviews were done with:

« 371 scientists in the US
« 14 facility managers in CA
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methods

guestions were asked about 32 pieces of laboratory equipment
across 7 product categories:

 refrigeration

« fume hoods

* microscopes

» benchtop equipment

» large laboratory equipment
* hospital equipment

e equipment rooms
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results

estimate the quantity and usage of common laboratory plug loads

CA Lab Equipment Approx. Est. Energy
equipment Density Number Consumption
estimates (units/lab) (thousand (GWh/yr) CALIFORMNIA y——
units) Las EquirmenT Mumeer Est. EnERGY
-80 freezer 2.9 58 228¢ 648 EquipmenT Densimy (THousamp  ConsuMPTION
EstimaTES (unrTs/LAB) UNITS ) (GWH/vr)
-20 freezer 3.7 74 126¢ 363
Refrigerator 3.7 95 19-254 -B0 Freezer 2.9 28 228 - 648
-20 Freezer 3.7 74 126 - 363
*
Flume hood 3.0 60 661¢c 1322 Refrigerator 3.7 g5 19 - 254
Floumicro 1.7 34 6¢12 Fume Hood* 3.0 &0 661 - 1322
Centrif 3.8 26 19¢ 297 Fluo Micro 1.7 34 6-12
entrituge : < Centrifuge 3.8 76 12 - 227
Water bath 2.6 52 115¢ 201 Water Bath 2.6 52 115 - 201
Heat block 3.0 60 15 Heat Block 4 0 15
PCR. Machine 2.2 44 35
PCR machine 2.2 44 35 Incubator 3.0 &0 41 - 524
Shaker 1.2 24 53 Shaker 1.2 4 =
Autoclave 0.8 16 26 - 527
Incubator 3.0 60 41-524 Vac Pump 2.1 42 1 - 115
Autoclave 8 16 26-527 TC Hood 1.7 34 106 - 235
Vacpump 21 42 1¢115 * HVAC electricity consumption due to fume hoods
TChood 1.7 34 106- 235

*HVACelectricity consumption due to flume hoods Eﬂ
my green lab.



results

annual consumption in C8y just 13 pieces of labquipmentfor
which there were energy data:

0.8¢ 3.2TWhyear

reducing plug loads in the study by just 5% would be equivalent to
replacing 2.5 million incandescent lamps with LED lamps
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results
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Survey Responses Regarding the Importance of Energy and Water Efficiency, and Reduction of Hazardous
Materials in California
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next step

develop energy standards for ULT freezers (e.g. ENERGY STAR)
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future directions

gatherbaseline data for laboratory equipment
develop test methodandstandards

InvestigateHVAC operations and maintenance, and the interplay of
laboratory equipment 8HVAC systems

outreach and outreach trainingtevelop best practices
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