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Building Documentation

Types of documentation:

- As built drawings

- Equipment inventory

- Submittals/test and balance reports
- Controls schedule

- Maintenance logs/service requests

What are you looking for:

- The major building loads
- Control strategies
- Efficiencies of equipment
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Engineering and architectural document review
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Building floor plan

* Info:

- Name and location

- Year of construction

- Size: floors, sf

- North arrow

- Locations of mechanical,
electrical and other rooms with
specialized equipment

* If drawings not available

- photograph egress plans
- Building outline from
Google maps
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Equipment inventory demo

FY2010 Building Equipment Inventory

http://www.irs.gov/pub/irs-procure/techexhibit_5_equipment_pm_inventory.pdf

A B C D E F
1 Technical Exhibit 5
2 FY2010
3 ECC Facilities Operations & Maintenance
4 Building Equipment Inventory Listing
5 not all inclusive

ECC (main

6 |Equipment Type Description Frequency building) Annex
7 |A-01 air dryer, refrigerated S 2 1
8 |A-02 Unitary, Heating and Cooling Unit air barrier A 5 4
9 |A-03 humidification system S 2 7
10 |A-04 air compressor - any size or type S 7 5
11 |A-05 AC Unit Special (ComputerRoomAC Unit) M 79 30 X
12 |A-06 AC Machine Packaged Unit Q 0 4
13 [A-10 heat pump A ] 0
14 |A-11 air handling Unit (AHU) A 21 7
15 |A-13 AC Unit - Ceiling Mounted M 0 2
16 |B-01 battery charger (stand alone) Q 12 7
17 |B-02 boiler A 3 2
18 |B-04 burner A 3 2
19 |B-07 boiler - internal inspection/hydrostatic test A 3 2
20 [B-08 boiler - external inspection A 3 2
21|C-01 Central Clock System S 1 1
22 |C-04 Central Mini-Computer HVAC System(BAS) Q 1 3
23 |C-08 Central Control Panel (BAS) A 1 3
24 |C-09 cooling tower - maintenance A 5 3
25 [C-10 cooling tower - cleaning Q 5 3
26 IN-N1 Overhead Power Onerated Nnara/Gatec < 11 1n
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Catalog existing equipment

 System configuration
- Equipment:
o Type
- Quantity
. Efficiency

e Controls

- Identify schedules (Building automation system)
- Locate other sensors and controls
- Locate zone controls
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Geographical and climate review

Dry (B)

http://www.commercialwindows.org/codes
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Geographical and climate review

ASHRAE 90.1-2010 Prescriptive Fenestration Requirements
Climate Zone 1 2 3 4 5 ) 7 g8

Vertical Fenestration

Maximum U-factor

Framing materials other than metal with or without metal reinforcement or cladding

Non-metal frame 1.20 075 0.65 0.40 0.35 0.35 0.35 0.35
Metal framing with or without thermal break
Curtain wallfstorefront 1.20 0.70 0.60 0.50 0.45 0.45 0.40 0.40
Entrance door 1.20 1.10 0.90 0.85 0.80 0.80 0.80 0.g0
All other metal fram 1.20 075 0.65 0.55 0.55 0.55 0.45 0.45
http://www.commerci Maximum SHGE
alwindows_orglcode All vertical fenestration 0.25 0.25 0.25 0.40 0.40 0.40 0.45 0.45
sstandards_ashrae9 Slolights yaili Blss
0_1_more.php#2010 Maximum U-factor
with curb 1.98 1.98 1.17 1.17 1.17 1.17 1.17 0.98
with curb 1.36 1.36 0.69 0.69 0.69 0.69 0.69 0.58

Maximum SHGC

0%-2% of roof area 0.36 0.36 0.39 0.499 0.499 0.49 0.68 Any

2.1%-5% of roof area 0.19 0.19 0.19 0.39 0.39 0.49 064 Any

SHGC requirements for vertical fenestration are adjusted where shading from permanent projections
is provided. For skylights with plastic and curh, different requirements apply.

Mandatory air leakage limits depend on the fenestration type. For windows, sliding doors, swinging
dooars and most skylights, the maximum air leakage rate is 0.2 cfmift2, or 0.3 cfim/ft2 iftested at 6.24
psf.
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Climate data for simulation

http://apps1.eere.energy.qgov/buildings/energyplus/weatherdata simulation.cfm

Weather Bank - maintains hourly and daily historical data records from every National Weather Service
reporting station in US, as well as other locations around the world. They archive weather data on a real-
time basis and certain updates are made hourly. This hourly archiving began in late Nov., 1994.

National Climatic Data Center - NCDC is the world's largest active archive of weather data. NCDC
produces numerous climate publications and responds to data requests from all over the world. NCDC
operates the World Data Center for Meteorology which is co-located at NCDC in Asheville, North
Carolina, and the World Data Center for Paleoclimatology which is located in Boulder, Colorado.

Weather Source - Weather Source provides historical and real-time digital weather information for more
than 10,000 locations across the United States and around the world.

Weather Analytics - Site specific weather files in EnergyPlus format based on the latest 30 years of hourly
data are now available from the private sector company Weather Analytics for any official weather station
on more than 600,000 35-km grid tiles across the globe. These files are built by integrating hourly
weather station observations and the new NOAA reanalysis data sets. Both Typical Meteorological Year
(TMY) files and individual, Actual Meteorological Year (AMY) files are available, as are files constructed
from the previous 12 months.

Meteonorm - Meteonorm extrapolates hourly data from statistical data for a location. Where statistical
data aren't available, Meteonorm interpolates from other nearby sites. Generally, a statistical approach is
a last resort - weather files generated from statistics will not demonstrate the normal hour-to-hour and
day-to-day variability seen in measured data.
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Utility analysis

e Utility rate schedules

- used to calculate the savings and paybacks

Utility Rate Schedule - FY 11
{July 2010 through June 2011)

Utility Unit Rate
Steam MMBtu $21.00
Chilled Water Ton-Days $10.30
Electricity kWh $0.11
Natural Gas therms $1.47
Fuel Oil #2 gallons $2.73
Water CGCF $11.25

http://www.uos.harvard.edu/fmo/building maintenanc
e/quincy house_energy_audit.pdf
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Energy performance summary by fiscal year

Energy Performance Summary by Fiscal Year

Metric Total .
vear | Enoroype | TN | Soman | Comreon | Thowand | Totl Anmun
Equivalent Use
Electricity (kWh) 341 907,793 | 3.412 3,097,390 $102,944
Steam (MMBtu) 646 7,875 1000 7,874,580 $165,366
FYae 2:":‘;‘:7’1‘1’;;333 0.2 38 100 3,800 $56
Totals 987 i i 10,975,770 $318,102
Electricity (kWh) 338 900,063 | 3412 3,071,015 $114,668
Steam (MMBtu) 729 8,883 1000 8,883,350 $235,764
FYos . 0.2 31 100 3,100 346
Totals 1,067 - i 11,957,465 $412,336
Electricity (kWh) 359 936,456 | 3.412 3,195,188 $121,798
Steam (MMBtu) 760 8,858 1000 8,857,830 $217,606
FYos :ﬁ:ﬁ;f"s 0.1 23 100 2,300 $210
Totals 1,119 - i 12,055,318 $389,371
*MTCDE for FY10 is not yet avalable. These numbers are based on equivalents from FY0S.

http://www.uos.harvard.edu/fmo/building _mai

ntenance/quincy house energy audit.pdf

3. Review and analysis of current energy use and costs
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Utility spending breakdown

FY 10 FYO09 FYO08

W Electricity (kWh)
® Steam (MMBtu)
m Water (CCF)

Steam was the most expensive utility followed by electricity.

http://www.uos.harvard.edu/fmo/building mai
ntenance/quincy house enerqy audit.pdf
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End use component energy usage breakdown

Annual Energy Consumption by End Use Components FY 2010

Electricity ted | steam | NOWAl| ot | sgor | | %of
End Use i — Total | ~ 2 | Total
Use Cost($) Cost
kWh kBtu kBtu kBtu kBtu
Space _ _ _ _
Heating 7,163,580 7,163,580 65% | 150,435 56%
Space
Cooling 34,662 118,300 - - - 118,300 1% 3,931 1%
Domestic
Hot Water - - - 711,000 - 711,000 6% 14,931 6%
Lights 757,238 | 2,584 454 - - - 2,584 454 24% 85,871 32%
Other 115,893 394 635 - - 3,800 398,435 4% 13,198 5%
Equipment* ' ’ , , )
Total 907,793 | 3,097,390 0 7,874,580 0 10,971,970 | 100% | 268,366 | 100%
*Includes: SAF, RAF, exhaust fans, exterior lights, chiller, motors, pumps, plug loads, and miscellaneous equipment

http://www.uos.harvard.edu/fmo/building mai
ntenance/quincy house energy audit.pdf
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Energy use and cost indices by fiscal year

Energy Use and Cost Indices by Fiscal Year

Year Metric Utility Data
Energy Utilization Index (kBtu/ft*/year) 75.49
Cost Index ($/ft2/year) 1.85
FY 10 Water Used (CCF) 4421
Total Water Cost ($/year) 49 736
Cost Index, Including Water ($/ft’/year) 2.19
Energy Utilization Index (kBtu/ft*/year) 82.24
Cost Index ($/ft2fyear) 2.41
FY 09 Water Used (CCF) 5,379
Total Water Cost ($/year) 61,859
Cost Index, Including Water (S.fftz."year) 2.84
Energy Utilization Index (kBtu/ft*/year) 82.91
Cost Index ($/ft2fyear) 2.33
FY 08 Water Used (CCF) 4519
Total Water Cost ($/year) 49758
Cost Index, Including Water ($/ft’/year) 3.02

3. Review and analysis of current energy use and costs
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Electrical demand by fiscal year

Because the demand has been stable for the past three fiscal years, the
audit team recognizes equipment and operations have been consistent
and will look for opportunities to reduce the building’s peak load.

Electrical Demand FY08 through FY10

Years Metric Electrical Data
Maximum Demand (kW) 365
FY10
Maximum Demand (watts/ft2) 2.51
Maximum Demand (kW) 365
FY09
Maximum Demand (watts/ft2) 2.51
Maximum Demand (kW) 360
FY08
Maximum Demand (watts/ft2) 248

3. Review and analysis of current energy use and costs
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Benchmarking

Required data for benchmarking?

- Portfolio Manager username and password.

© Corporator.com

- The building street address, year built, and contact information.

- The building gross floor area and key operating characteristics for each
major space type.

- 12 consecutive months of utility bills for all fuel types used in the building.

Data Collection Worksheet:
http://www.energystar.gov/ia/business/downloads/PM Data Collection Worksheet.doc

Portfolio Manager Quick Reference Guide:
http://www.energystar.qgov/ia/business/downloads/PM QuickRefGuide.pdf?cff0-e2dd

4. Benchmarking procedure Course No. ENRG 50
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Partial Data Col

ection Worksheet

Hospitzl [General Mediczl and Surgical}:
Reguired:

Gross floor area (20,000 &F)
= of staffzd beos
=of MIRI machines

£TE

workers

Opdonal:
Laborstory on-site — yes or no
Lsundry facitizs on ste—yssorno
Number of Buildings
Maximum = of floors
Tertizry care facilty —yes orno

Ownership Status (drop down of options)

House of Worship:

Required:
Gross floor area (SF)

Maximum seating capacity

3ys of oparation

Hours of operation perwesk

= of personzl computers

resence of cooking facilties -yes or no

= of commercizl refrigeration/freszer units

Hours per day the guests are on-site

Numbserof guest masls served

Lzundry processed 3t sie (drop down of
options)
Annusl quantity of lsundry processed on-site

Averags Cccupsncy (%:)

Hotel: K-1Z School:
Reguired: Reguired:
Gross floor area (SF) Gross floor area (SF)
= of rooms = of personal computers
= of workers on main shift
= of commercizl refrigeration freezer units
On-ztzcooking —yes or no
incraments (0%, 20%:, 20%: =)
QOpdonal: incraments (10%, 20%:, 209

QOpdonal:
Maonths of use

School District

Wedical Ofice:

Reguired:
Gross floor area [SF)
= of worksrs on main shift
Weskly operating hours

FPzroent of floorarez that iz cooled n 10%:
incraments (0%, 20%:, 20%: =tc)
Fzreent of floorares that is haested in 10%

incraments (0%, 20%:, 20%: =0

Multifamily Housing:
Reguired:

Gross floor area (SF)
Opdonal:
Total number of units

Totz! numbper of becrooms

Maximum number of floors in the tallest
building/tower

nt of square footage devoted tocommon

hookups in individusl

Number of lsundry hookups in common areas
Totzl number of cishwashers in 3llunis

Vs

zrtof floorares that =z

increments (10%:, 20%:,

Frimary hot waterfusl typs

Resident populstion type (No specific type,
Dedica d Military,

Dedica t Living, Dedicated
2z, CtherDedicstes

Covernment subsidized housing (Yas or Noj

4. Benchmarking procedure
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Benchmarking — ldentify Energy Efficiency Projects

STEP ACTVITY

n Access Portfolio Manager. stap sot shown)

Visit www.energystar.gov/benchmark.
Scroll down to the Legin section on the right-hand side in the middle of the

page.

ACCesSs Your account (skp notshawn)
*Craate a new account
* Login to an existing account.

*Click REGISTER, and follow instructions.
* Enter user name and password, and click LOGIN.

Review system updates and enter account.
(stop st shawn)

Click ACCESS MY PORTFOLIO, locatad below Welcome to Portfelio Manager.

Add a new facility. stay sot shawn)

Click ADD a Property, locatad in the upper right portion of the screen.

Select property type and entar

general facility information.
(stop nct shown)

Select the option that most closely resembles your facility and click
CONTINUE. Enter general data and click SAVE.

For more information on facility space types, see: www.energystar.gov/index.
cfm?c=aligibility.bus_portfoliomanager_space_types.

Enter space use data.

From the Facility Summary page, shown above, go to the Space Use section,

located half way down the page, and click ADD SPACE.

« Enter a facility name. In the Select a Space Type menu, select the appropriate
space typels) for your building. If your space is notlisted, sslect Other.

Click CONTINUE.

« Enter building characteristics. Click SAVE. Information required for each space
type is listad here: waww.energystar.govfindex.cfm c=eligibility.bus_
portfoliomanager_space_types.

« Repeat steps above to add all major spaces in your facility.

Usa bulk import service to minimize manual data entry of large sats of facility data
(10 or more facilities or campuses are required).
« Go back to My Portfolie by clicking on the link in the upper left portion
of the page.
« Click IMPORT Facility Data Using Templatss, locatad below Add a Property.

n Enter energy use data.

From the Facility Summary page, go to the Energy Meters section, located below
the Space Use saction, and click ADD METER.

« Enter meter nams, type, and units. Click SAVE.

« Enter number of months and start date. Click CONTINUE.

« Enter energy use and cost for each month. Click SAVE.

« Repeatfor all energy meters and fuel types.

—
=
(4=
=

J=
(]
c
(eh)
]
o
i
-

B
>
o
=
(«b]
c
(eh)
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Benchmarking — ldentify Energy Efficiency Projects

ACTION

Organize facilities into groups (e.g., Fire Stations, Northwest Region). Groups are

completsly customizable, and each facility may belong to multiple groups.

« From the My Portfolio page, click CREATE GROUP, located directly to the nght
of the Group drop-down menu.

« Follow instructions to select buildings and name your group.

+ Once they have been saved, custom groups will be available in the Group drop-
down menu.

n View and interpret results.

Option 1: Go to My Pertfolie and view all buildings to compare performance
matrics.

Option 2: Export data to Microsoft® Excel.
« Onthe My Pertfolio page, sslact the view, from the View drop-down menu that

will display the data you wish to export. The My Pertfolio page will update to
display the selectad view. (3a)

« Select the DOWNLOAD IN EXCEL link. A File Downkad dialog wandow will open.

Follow the steps provided by Excel. (3b)

« Use Excel functionality to view buikding energy performance graphically . The
axample below shows a comparison of Energy Use Intensity for a portfolio of
fire stations, identifying under-performing buildings to target for energy
eficiency improvements.

Ul Comperison

<=
(C
=

4=
(&)
c
D
>
o
o
_—
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—
w
>
o
—
D
(b
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Benchmarking — Track Progress over Time

CREATE A CUSTOM VIEW
STEP  ACTION

Bsoalne Ratry
11-100)
(WS for Canmpurees)

Current Ratirg
11-100)
WA for Carvpunes)

Ingeor Wik Coet |US Culiers (§))

IN920r Wake L |WGal)

WA for Care pures)

Bseabng Ervirgy Pariod Eradry Dl

IN00r Wigkr s par Sq. F1 (kGal)

Cuiinoe Water Cost (LS Dodars |1

Cukdoor Wter Use (WGd)

Total Indodr avd Qb oce ste Cost [US Dokars ($))

v,

Currant Enargy Pariod Eriirg Dats

Webar e Pariod Eradrg

Beccine Site Elctric Lise [(lKévh)

Total Indoor v Outdooe 'sher Lo (k|

»
Vr'ashemstinr Semee Coct [US Cokans ($))
W shematerr Sewer U [kl |
Wiater Uss Alarts
(N S Campusss)
Q
-
-
-

From the My Portfolio page or the Facility Summary page, select the Create View link, located directly to the right of -
the View drop-down menu.

Entar a name for the view. To set as the default view, select the box labeled Set this View as My Portfolio Default,
located directly to the right of View Name. You may include up to 7 (seven) columns in each view.

Choose each metric to be included in the view by selecting an order number from the Preferred Column Order drop-
down menu to the left of the Facility Data column.

Click SAVE at the bottom of the page. You will be returned to the My Portfolio page, and your custom view will be
available in the View drop-down menu. (stsp notsiown|
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Benchmarking — Verify and Document Results

GENERATE A STATEMENT OF ENERGY PERFORMANCE AND AN ENERGY PERFORMANCE REPORT

STEP  ACTION

From your selected building’s Facility Summary page, click GENERATE A STATEMENT OF

ENERGY PERFORMANCE.

On the next page, select a period ending data. (sip notshowny

Click GENERATE REPORT, located in the bottom right corner of the screen. (stap rotshown

M e AT

STATEMENT OF ENERGY PERFORMANCE

Fire Station 2
n u
For 12-month Period £ December 112000
Diate SEP Bavans bl RYY Cate B P Guaevated Mass 18 26

Primary Coneast fos s Fasiiny

Site (ABlu)yY)
Scurce (xBranftyr)

Emissions (based on site we)
Bom Erergy Une Bumvmiry Greenhouse Gas Emissions | .alyear)
Becticny M
Notury Do DN~
Tox Cragy A2

Erwegy woemn byt
v 4 b
Zoace MEuRAY) m
Frwasaans (Laves o 5 musegy sl

Dweone D Ervasons (VICO.eipea| £31H

Siarg of Cetdyrg Frolascors
Vigria Tecrc & Powe Co
e of ey w3 30 B3 bsdeg, | ity Bl
‘ba e cortara: vt
s Sary e steras b 2ccse
Nt ot Aww g Juncw kU w

Matue sl Arev age Cowmpis e
Natorel

% Ofwwnce bore Maton s Aewrage Source £U) "
Duiding Tyoe Foe
T Fene
S
g T R Curtiipng Profmsicns!
Ceresces -

Vartiaton e Acoepiabie Indowr Ar Quaity -a
Asceptate Theemal Drvionreral Condion ~a
Adecase N mator

Save the Statement of Energy Paerformance, accompanying Data Checklist, and Facility Summary that include

information on energy use intensity and greenhouse gas emissions.

From the My Portfolio page, click REQUEST ENERGY PERFORMANCE REPORT, located under Work with
Facilities, which shows reductions in key performance indicators over a user-specified time period. Specify the
type of report, the facilities to be included, and the requested report columns. The report will be e-mailed to a

user-specified address within one business day. (stp not shown
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Academic Programs

Georgia Piedmont Technical College - Building Automation Systems
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National Institutes

Building Automation Systems Instructor Workshops
Webinars (e.g., BEST Talks)

Faculty Profile Videos
Reports & Case Studies
Marketing Resources
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