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Introduction to MFVI

MiPyMEs Futuros Verdes Initiative (MFVI) advances clean, reliable, and affordable
energy solutions for micro-, small-, and medium-sized businesses (Spanish acronym
“MiPyMEs”) in the Yucatan Peninsula through targeted technical training and affordable
financial support. MFVI aims to increase financial inclusion, maximize the energy cost
savings available to MiPyMEs, empower business owners to make strategic energy
investments, and catalyze economic growth within the MiPyMEs sector.

The following modules were developed as part of a two-part targeted training series to
equip university students with the skills and expertise needed to conduct Level-2
energy audits for local MiPyMEs. This module was designed for undergraduate students
from different backgrounds to perform audits in small and micro business buildings.
The energy savings measures will reflect this overall purpose.
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What Is the Purpose of MFVI?

Determine simple energy
conservation measure
(ECM) savings through
targeted energy efficiency
audits

Help MiPyMEs implement
energy efficiency

Begin a cyclical process of
building green credit

Enable MiPyMEs to qualify
for affordable “green” loans
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MFVI Two-Part Training Process

Phase 1 Training . Phase 2 Training
4 ) 4 )

e Understand and  Conduct analysis of
measure energy data collected during
efficiency via on- audits,
site audits and recommend

ECMs




Training Breakdown

Module 1: Lighting
1.1 Introduction to Efficient Lighting
1.2 Lighting Analysis
Module 2: Plug Loads
2.1 Introduction to Plug Loads
2.2 Plug Load Analysis
Module 3: HVAC
3.1 Introduction to Cooling Systems

3.2 HVAC Analysis
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Plug Load Analysis

Training Module 2.2




What You'll Need for the Analysis

* A copy of your field tool sheet with all information collected during audits
e A copy of the ENERGY STAR® payback calculator provided

e A copy of the equipment payback calculator provided.
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Before We Start: Review the Equipment Data You

Have Collected

 What are the plug loads with the highest wattages?
e  Which plug load numbers are the highest?
* Which plug loads are used the most in a day?

Start calculating payback for the plug loads that you think consume the most energy.
This is good practice in the industry if you have limited time.
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Recommend Simple
ECMs With Payback
Periods

Computer settings




Step 1: Power and Sleep Settings

Rt Home Power & S|e€‘p

‘ Find a setting pel ‘ Screen

n battery power, turn off after

System

Set: -

| 5 hours

e “Turn off screen” to 5 minutes @ oisply
 “Sleep” to 10 mins 4 Sound
e “Turn off hard disk” t0 10 MINS. 5§ weietons & sctions

When plugged in, turn off after

eep

) Focus assist

On battery power, PC goes to sleep after

('J Power & sleep
Never X
3 Battery
lugged in, PC goes to sl
= Storage
Ml Taklas
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Step 2: Battery Settings

Activate “power saver mode.”

 Home

Find a setting

System

ol
4i)

t

Display

Sound

Motifications & actions

Focus assist

Power & sleep

Battery

Storage

Tablet

N b naliinn

Battery

100%

@ sleep is set to Never when on battery power

r & sleep settings

Battery saver

Turn battery saver Tcally at
20% W

Lower screen brightness while in battery saver

N, limit notificgtions
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Step 3: Screen Saver Settings

Turn off screen saver settings. Use the search
button to navigate to the screen saver settings
page.

KX Screen Saver Settings

Screen Saver

Screen saver

Blank ~ Preview

Wait: 15 2 minutes

On resume, display logon screen

Power management

Conserve energy or maximize performance by adjusting
display brightness and other power settings.

Change power settings

oK Cancel Apply
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Step 3: Calculate Energy Saved Using the ENERGY

STAR Payback Calculator

Use the circled link to access the
ENERGY STAR page.

e Click the “Calculate your

potential savings” tab, as

shown We have technical questions.

cC O & energystar.gov/products/low_carbon_it_campaign/put_your_computers_sleep

* Review our Frequently Asked Questions and Top Myths.
= Sign up for a 30 minute webinar

e This will d load th
I S W | OW n O a e = Evaluate activating computer sleep settings organization-wide
" . ) = Learn how to activate sleep on individual computers
LOW ITca r b O n S aVI n gs » Review our Freguently Asked Questions and Top Myths.
s tearmabout uliy-Tunteseducation and incentive programs

calculator sheet. _ . .
. L7y N > =

* The sheet has four main tabs: > 5 e D 9 / a

”Sta rt here ,” ”AdJUSt—power Calculate your ‘fop myths about | Activate sleepon |
potential savings power management individual computers

draw,” “Adjust-sleep settings,”
and “Adjust-usage patterns.”

* The “Results” tab reflects
results for the changes made Image by energystar.gov
in the four tabs. NREL | 14



https://www.energystar.gov/products/low_carbon_it_campaign/put_your_computers_sleep

Navigating the Payback Calculator: “Start here”

tab

* Input the number of desktop
computers, monitors, notebooks
and displays in the required fields

* For electricity rate, enter the rate
directly into the yellow box
provided. The dropdown has
information only for U.S. states.

e For turn-off rate, assume 70% as
default.

ENERGY STAR Computer Power Management Savings Calculator

Instructions : Use this simple calculator to esti typical ings from acti

ting power management features that

automatically place Je info a low-power "sleep” mode after a period of inactivity (required fields in red).

1) Enter the number of desktop computers

2) Enter the number of desktop monitors

|3) Enter the number of notebook computers |

be number of notebook displays
Key Assumptions

5) ELECTRICITY COST: Select your state (or use the national averz
and specify commercial or residential service: an electricity rate (3§
will be displayed in the yellow box. If you prefer, you can enter yq
electricity rate in the yellow box.

&) TURN OFF RATE: Select your best estimate of the percentage of
computers that users turn off manually each night.**

"\-.'.l_lsl - sleep settings Adjust- power draw

:—National e v
Commercial $0.1232

Image by energystar.gov
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https://www.energystar.gov/buildings/tools-and-resources/energy-star-low-carbon-it-campaign

Navigating the Payback Calculator: Adjust Sleep
Settings

ENERGY STAR Computer Power Management S gs Calculator |

What power management settings?

e Change the options

Instructions: Enter the settings you intend to use on monitors and computers. The defaults are set to 15 minutes for

Cl rC | e d to 1 O m | n ute S monitors/displays and 30 minutes for computers.™ The lower the setting, the more energy you save.
each DESKTOPS
Monitors: 1) Monitors enter low-power sleep mode after how many minutes of inactivity?
° Th e tl me ta ke N befo re Computers: 2)_ Computgrs e_nt_er system standby or hibernate mode after how many
minutes of inactivity?
NOTEBOOKS
th S SySte ms go to Displays/Screens: 3) Displays enter low-power sleep mode after how many minutes of inactivity?
1 . 4) Computers enter system standby or hibernate mode after how many
S l ee p/Sta n d by 1S Computers: minutes of inactivity?
determined from
M d | 2 1 After completing this page, click the green “"Results” tab below to view your estimated savings OR use the other
odule oL red "Adjust” tabs below to perform customized calculations specific to your environment.

Image by energystar.gov
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https://www.energystar.gov/buildings/tools-and-resources/energy-star-low-carbon-it-campaign

Navigating the Payback Calculator: Adjust Power

It is not recommended to change
the values in this tab, unless
there is specific information
required to change this.

Draw

How much power do monitors and computers use?

Instructions: Enter the amount of power your desktops and notebooks consume in sleep and idle
mede. The values used are for a typical business computer. *

Watts
1) Enter the power consumed in idle mode 34.9
Desktop Monitors: 2) Enter the power consumed in sleep mode 2.0
3) Enter the power consumed when shut off 1.0
4) Enter the power consumed in idle mode 48.1
Desktop Computers: 5) Enter the power consumed in sleep mode 23
6) Enter the power consumed when shut off 1.0
Notebooks (both display and 7) Enter the power consumed ?dle mode 14.8
computer)** 8) Enter the power consumed in sleep mode 1.2
9) Enter the power consumed when shut off 0.6
After completing this page, click the green "Results” tab below to view your estimated savings
OR use the other red "Adjust” tabs below to perform customized calculations specific to your
environment.

| ENERGY STAR Computer Power Management Savings Calculator

Image by energystar.gov
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https://www.energystar.gov/buildings/tools-and-resources/energy-star-low-carbon-it-campaign

Navigating the Payback Calculator: Adjust Usage

Patterns

e This tab would be populated by information obtained on work schedules from
Lighting Audit 1.1.
* Leave the discount rate at 4.0%.

ENERGY STAR Computer Power Management Savings Calculator
How are your PCs used?

Instructions: Enter information about your organization.

1) How many hours in a typical workday in your organization? 8

2) How many days in a typical work week in your organization? 5

3) How many non-working days per year are typical for your organization? E.g., vacation days, sick days, 22
holidays, etc.?

4) What (real) discount rate do you want to use in calculating 3-years savings?

After completing this page, click the green "Results” tab below to view your estimated savings OR use
the other red "Adjust" tabs below to perform customized calculations specific to your environment.

Photo by energystar.gov
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https://www.energystar.gov/buildings/tools-and-resources/energy-star-low-carbon-it-campaign

Navigating the Payback Calculator: Results

e The Results tab gives you an
annual energy savings and cost

SaVingS over the year. Savings Estimate

* It also offers dollar savings over A e Foltion Provsmion EqoaTi:
. . . ne| ollar Tons of Cres umber o
3 years, keeping in mind the [ T P el i

X ted plante remove:
d | S CO u nte d rate * Savings from desktop meniters geing into sleep mode: $891.59 : 6.0 4.48 1.15
. Savings from notebook displays going into sleep mode: $122.90 0.8 0.62 0.16
e |tis also useful to look at the Total savings from monitor/display sleep mode $1,014.49 6.9 5.10 1.31
CO2 emissions prevented, Saings from neebosk computes gaing o slecp mode: Y200 08 oo o
Total savings from computer sleep mode $1,363.66 9.2 6.85 1.76
aHhOUghltESOUtOfthESCOpe Total savings : $2,378.15 16.1 11.95 3.07

of today’s module.

Photo by energystar.gov
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https://www.energystar.gov/buildings/tools-and-resources/energy-star-low-carbon-it-campaign

Navigating the Payback Calculator: Notes

The ENERGY STAR savings

calculator is based on a
comprehensive study
done on power draws of
a computer on different
modes.

This can be used to
report out final payback
periods to customers.
Click any of the tabs and
“Unhide” worksheets to
look at calculations, if
needed.

COMPUTERS NOTEBOOKS
Monitor Computer Screens Computer
Setting 10 [ 10 10 | 10
Computer in
Time Activity use? Time On__ Time Sleep| Time On_ Time Sleep| Time On__ Time Sleep | Time On__ Time Sleep
8:30|Power on
1/0/1900 8:45|Check email Y 15 0 15 0 15 0 15 0
1/0/1900 8:00|Telephone calls 15 10 5 10 5 10 5 10 5
1/0/1900 9:15 30 0 15 0 15 0 15 0 15
1/0/1900 9:30 45 0 15 0 15 0 15 0 15
1/071900 9:45|Check e-mail Y 15 0 15 0 15 ] 15 0
1/0/1900 10:00|Meeting 15 10 5 10 5 10 5 10 5
1/0/1900 10:15 30 0 15 ] 15 0 15 ] 15
1/0/1900 10:30 45 0 15 ] 15 0 15 ] 15
1/0/1900 10:45 60 0 15 0 15 0 15 0 15
1/0/1900 11:00|Draft paper Y 15 0 15 0 15 ] 15 0
1/0/1900 11:15 Y 15 0 15 0 15 ] 15 0
1/0/1900 11:30|Walk-in meeting 15 10 5 10 5 10 5 10 5
1/0/1900 11:45 30 0 15 ] 15 0 15 ] 15
1/0/1900 12:00|Lunch 45 0 15 ] 15 0 15 ] 15
1/0/1900 12:15 60 4] 15 0 15 0 15 0 15
1/0/1900 12:30 75 0 15 0 15 0 15 0 15
1/0/1900 12:45 90 0 15 0 15 0 15 0 15
1/0/1900 13:00|Computer Work Y 15 0 15 0 15 0 15 0
1/0/1900 13:15 Y 15 0 15 0 15 0 15 0
1/0/1900 13:30 Y 15 0 15 0 15 0 15 0
1/0/1900 13:45 hd 15 0] 15 0] 15 0 15 0]
1/0/1900 14:00 Meeting 15 10 ] 10 ] 10 a 10 ]
1/0/1900 14:15 30 0 15 0 15 0 15 0 15
1/0/1900 14:30 45 0 15 0 15 0 15 0 15

Photo by energystar.gov
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https://www.energystar.gov/buildings/tools-and-resources/energy-star-low-carbon-it-campaign

Applied Student Exercise

Let’s calculate the payback for all
the computers in one building! ©
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Recommend Simple
ECMs With Payback
Periods

Replace existing equipment with ENERGY
STAR equipment




Step 1: Calculate Annual Energy Use and Annual

Energy Cost of the Plug Loads in a Space

For each space in the building, input the following values into the payback calculator
provided:

* Space name

 Plugload name and type

 Number of plug loads of the particular type

* Wattage

Weekday and weekend hours of operation.

The payback calculator will then calculate the annual energy use and energy cost of the

lights in that particular space. Refer to the payback calculator for more information on
how to calculate energy use and costs.
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Notes

If you don’t have the wattage of a plug load, try googling the model # to get a

wattage of the product.
If you used a modern watt meter to measure a load’s energy use in kWh, directly

enter the annual energy use of the load in the appropriate tab in the payback
calculator.
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Step 2: Look up Alternate Products for Plug Loads

* For each load, use the ENERGY STAR website to look for certified low-efficiency
products.
* Navigate through filters to find the most similar product to the one being replaced.
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https://www.energystar.gov/products

Step 2: Look up Alternate Products for Plug Loads

4)

EMERGY 5TAR

2t Home

Homie = Eiserigy Efficient Priducts for Conba

Energy Efficient Products for Consumers

Find all the information you need to choose ENERGY STAR certified products.
including rebates, and retailers near you, Products that earn the ENERGY S5TAR
label meet strict energy-efficiency specifications set by the U.S. EPA helping you
save energy and money while protecting our climate

Heating & Cooling

Alr-Source Heat Purmps

|
Boilers . i

Wapfromes

Commercial Buildings

Industrial Plants

See Enesgy EMcient Products Fof Businesses

Appliances

e Air Purifiers (Cleaners)
» Dehumidifiers

» Residential Clothes Dryers

Residential Clothes Washers

Residential Laundry Center

Residential Combination All-in-
One Washer-Dryer

Residential Dishwashers

Residential Freezers

Residential Laundry Sets

Residential Refrigerators

Building Products

® Storm Windows
* Windows, Doors, & Skylights @&
NFRC Directory EXIT «;

Data Center Equipment

® Data Center Storage

» Enterprise Servers

» Large Network Equipment
* Small Network Equipment

= Uninterruptible Power Supplies

Electronics

* Audio/Video
» Set-Top Boxes
* Telephones

» Televisions

Heating & Cooling

* Boilers

® Central Air Conditioners

Office Equipment
® Computers
» Displays

* Imaging Equipment

Other

» Electric Vehicle Chargers

» |ab Grade Refrigerators and
Freezers

* Pool Pumps
* Vending Machines

» Water Coolers

Water Heaters

* Commercial Water Heaters

o Water Heaters

Photo by energystar.gov
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https://www.energystar.gov/productfinder/product/certified-displays/results

Step 2: Look up Alternate Products for Plug Loads

Fjiter Your Restits

: Q filter by keyword

Product Type®
O Menitor (962)

O signage Display (481)
® po not filter

Screen Size (inches)®
Do-149(15

O 15179 (25

[ 1a-21.9(166)

) 22-25(357)

[ 251 -31.9(345)

[ 32 and up (534)

NERGY STAR Most
Maost Efficient

Sort by
| Total Energy Consumption (KWhifyr) ~| 1 l

ASUS - MB16A

Monitor - 15.6 Inches

On Mo

(watts): 3.64 watts
Consumption (kWh/yr): 11.45 kWh/yr

CLICK FOR PRODUCT DETAILS

JAXJOX® - JJ15003

Total Energy

Signage Display - 42,5 Inches
(watts): 69.73 watts

wption (kWhiyr): 11,62 kWh/yr
CLICK FOR PRODUCT DETAILS

HP - HP E14 G4

Monitar - 14.0 Inches

On Mode Power (watts): 3.8 watts

Share * O @ energystar.gov/productfinder/product/certified-displays/details/2393282

Panel Type: TFT LCD

Maode Power (watts): 0.05 watts

tive Resolution (pixels): 1080 x 1920

Panel Type: IPS LCD
Sleep Mode Power (watts): 0.93 watts

Mative

esolution (pixels): 3840 x 2160

Panel Type: TFT LCD

Sleep Mode Power (watts): 0.2 watts

X

ASUS - MQ16A

Description

Product Type @&: Monitor

Panel Type &:

Monitor Total Energy Consumption at 115 Volts
(kwhiyr) @:

Sleep Mode Power (watts) @:

OLED

inance (candelas per square meter) &:

4000

USB

Screen Size (inches) @: 15.6
Screen Area (square inches) @: 103.3
Native Resolution (pixels) @&: 1920 x 1080
Total Native Resolution (megapixels) @: 21

Features

Model Features @: Mone
Signal or Data Interfaces @: HDMIUSB

ENERGY STAR Certified : Yes

Most Efficient: @: @éﬂﬁ fFI

Photo by energystar.gov
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https://www.energystar.gov/productfinder/product/certified-displays/results

Step 3: Calculate Annual Energy Savings, Cost

Savings, and Simple Payback

* Note the product’s annual energy use in the plug loads payback calculator to
calculate annual energy and cost savings.
* The calculator will also calculate a simple payback period.
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Let’s Do the Math!

For each type of lamp in
every space in the
building, the following
are calculated:

Annual Hours of Usage
0 = (weekday hours of use * 260 weekdays per year)
+ (weekend hours of use * 100 weekends per year)

Annual Energy Use (kWh)
_ (Annual Hours of Usage * lamp wattage (W) * number of loads)

B 1000

Annual Energy Cost (USD)
= Annual Energy Use (kWh) * electricity tarif f rate (

kWh)
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Let’s Do More Math!

Annual Energy Cost Savings (kWh)
= energy cost of existing lamp — energy cost of replacement lamp

9 Labor Cost = labor rate per hour ($) * Number of hours

Total Cost Savings ($)
= Annual Energy Cost Savings — total labor costs — procurement costs of lamps

Q Simple payback ratio = Total Cost =+ Total Cost Savings

A payback of 0-2 years is generally considered good for lighting ECMs.

Note: Procurement cost of lamps might vary from location to location. NREL | 30



Using the Payback Calculator

Summary Metrics

Total energy savings (kWh) 3870
Energy cost savings (S/yr) 658
Total number of loads 5
Total lamp procurement costs ($) 25
Total labor costs (S) 0
Total cost savings ($) 633
Simple payback 0.04

Plug Loads ECM Analysis

The payback calculator can be used to calculate
key financial metrics such as annual energy cost
savings (in S) and simple payback periods for

implementing a specific ECM.

This is a simple payback calculator. It takes into account the total energy cost
savings over a year due to changing plug load devices, and calculates a simple

payback.

Row 13 provides an example.

ISummary Metrics

|\ Total energy savings (kWh) 3870
\Energy cost savings ($/yr) 658
| Total number of fixtures | 5
Total lamp procurement costs (3) 25
Total labor costs (3) a
Total cost savings ($) 633
Simple payback 0.04

Space Load Details

Load type (vending
machine,

Weekday hours per

Space name Load name _refligelalur, etc.) |[Number of lpads _Walls _dav
Load type 1 ViI-1234 Vending machine 1 50 10
Load type 2 VIM-3456 Vending machine 2 50 10
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Applied Student Exercise

Let’s use the payback calculator to
calculate annual energy use and
costs of the loads in one of your
spaces in the building! ©

NNNNNN



Pause and Recap

Questions?




Recommend Simple
ECMs With Payback
Periods

Removing unwanted equipment




Removing Extraneous Loads in the Space

* Look at A3 for all the extraneous plug

loads you have documented in the

building
* If the plug loads will not be noticeable

when removed, remove the equipment. fl
 Remember that employees are priority! If h

they do not recommend removing PN

equipment, DO NOT do it! X




Calculating Energy and Cost Savings for Removing

Loads

* To calculate energy and cost savings for removing a load, simply enter the replacement load
and procurement costs as O in the respective columns in the spreadsheet.

— Note that labor costs will remain non-zero.

| 1

Replacement Load Metrics

Energy efficiency metrics Total Savings Total Costs
Load
Replacement load |Replacement Watt-hours per year |Annual energy use after |Annual energy Annual energy use Energy cost savings |procurement
wattage load cost for replacement replacement (kWh) cost (S/yr) savings (kWh/yr) (S/yr) cost ($) Labor costs (S) Net costs ($)
20| § 5.00 52,000 52| S 8.84 785 13.26 | § 5.00 S 8.26
20| S 5.00 104,000 1045 17.68 2,396 | S 40732 | S 10.00 S 397.22
0% - - - s - 1,500 | 5 255.00 | & - 3 255.00
0s s - |3 -5 s -
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Pause and Recap

Questions?




Recommend Simple
ECMs With Payback
Periods

Other measures




Other Measures To Consider: Replace Desktop

Computers With Laptops

Laptops consume 50%-80% less
electricity than desktop computers, as
they operate on a battery.

Laptops cost between $1,000 to
52,000, so calculate payback
accordingly.

Computer

Type

Docked
Laptop w/
LCD

Processor
Type

Intel Core

Active/On
(Watts)

62

Suspended
(Watts)

Off (Watts)

Desktop
w/ LCD

Intel Core

115

3.5

Desktop
w/CRT

Intel Core

145.25

16
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Other Measures To Consider: Vending Misers

Misers are devices that are attached to a
vending machine.

They help turn off the machine when not
in use, monitor the room temperature, _ Vending
and regulate cooling energy required by m

the system.

They save an average of 45% electricity
per year.

They cost $165 per unit.

Photo by tufts.edu

NREL | 40



https://sustainability.tufts.edu/wp-content/uploads/VendingMiserHandout-updated020310.pdf

Other Measures To Consider: Advanced Power

Strips

Advanced power strips help monitor the
energy use of loads and shut off power to
devices when the device is switched off.

They save between 15%-25% electricity
per year.

They cost $35-60 per strip

Photo by masssave.com

Refer to this link for more information on which power strips are right for you.
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https://www.nrel.gov/docs/fy14osti/60461.pdf
https://www.masssave.com/shop/electronics/advanced-power-strips

Other Measures To Consider: Advanced Power

Strips (cont.)

Which one is right for me? OOOO Lo

| want to stop inmy...
raﬁ -
LlN=Z
Is the computer a laptop or tablet?

. Advanced power strips help reduce vampire

H‘ﬂ = r’% A‘{” | Joads

it s e Sy S . Mo Vampire load is the electricity consumed when
we have devices on standby mode, or if we
forget to turn them off.

Photo by nrel.gov

WHATTO | SHISEEss k emate smach. “maste’
LOOK FOR e ol NREL | 42



https://www.nrel.gov/docs/fy14osti/60461.pdf

Calculating Energy and Cost Savings for These

Other Measures

* Use the “Percentage energy savings assumption” tab to get a percentage
reduction value for the measure being recommended.

* Calculate the energy use after reduction and directly enter this number into

the “Annual energy use after replacement” tab in the “Energy efficiency
metrics” section.

e

[\

\
Replacement Load Metrics fficiency metrics Total Savings Total Costs
Load
Replacement load |Replacement Watt-hours per year |Annual en§rgy use after |Annual energy Annual energy use Energy cost savings |procurement
wattage load cost for replacement replacement (kWh) cost ($/yr) savings (kWh/yr) (S/yr) cost () Labor costs ($) Net costs ($)
20| 5 5.00 52,000 52§ 8.84 7815 13.26 | § 5.00 5 8.26
2008 5.00 104,000 / 10415 17.68 2,396 |5 40732 (S 10.00 B 397.32
0/s - - / - s - 1500 |5 255.00| 8% - ) 255.00
ofs - T s - s -5 s -
e — I

— (Can be ignored

NREL | 43



Applied Student Exercise

Assume a building has 15 desktop computers
and 4 vending machines. Calculate the energy
use and cost savings with:

* Replacing all the desktops with laptops

* Installing misers in vending machines.

NREL | 44



Questions?

www.nrel.gov

NREL/PR-5500-83246
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