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Objectives

(1) create initial energy use intensity (EUI) benchmarks by
gathering data to measure, estimate, or model energy end
uses in airport passenger terminals, and

(2) develop EUI profiles for energy end uses for several
representative airport terminals.

One of the final products of this project is a tool for
developing EUI profiles of airport terminals that can assist
airports in managing their energy usage.
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What’s the need for Benchmarking
Study for Airport Terminal Buildings?

To have a global reference of the energy
consumption in an Airport Terminal Building (ATB).

It can be referenced to enplanements, or
It can be referenced to conditioned/gross area
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What’s the need for Benchmarking
Study for Airport Terminal Buildings?

Considerations
Size of the airport terminal building(FAA-ACAIS 2013):
Small (<1.5 millions annual enplanements),
Medium (>1.5 and 8.0<) and
Large (>8.0)
Location:

Climatic Zones: Cold(6), Moderate(3,4,5) and
Warm(2)

Data Source:

Commercial Building Energy Consumption Survey
EPA’s ENERGY STAR portafolio manager, etc
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What’s the need for Benchmarking
Study for Airport Terminal Buildings?

EUIl based on Airport Terminal Building Areas
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Participating Sample of
Airport Terminal Buildings (ATBs)
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Participating Sample of
Airport Terminal Buildings (ATBs)
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Participating Sample of
Airport Terminal Buildings (ATBs)
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Participating Sample of
Airport Terminal Buildings (ATBs)
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Participating Sample of
Airport Terminal Buildings (ATBs)

: : State/ | Airport | Climate
Airport Name Code City Provincel  Size Zone
George Bush Int'ctl Airport |AH Houston TX L 2
William P. Hobby Airport HOU Houston TX M 2
Easterwood Airport CLL |[College Station| TX | Nonhub 2
Charlotte Douglas International Airport| CLT Charlotte NC L 3
Dallas/Fort Worth International Airport| DFW Da\l/{/%sr/tliort TX L 3
Newark Liberty International Airport EWR Newark NJ L 4
Portland International Airport PDX Portland OR M 4
Harrisburg International Airport MDT Middletown PA S 5
Toronto Pearson International Airport YYZ Mississauga Ontario- L 6
Canada
Burlington International Airport BTV Burlington \Al S 6
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Participating Sample of
Airport Terminal Buildings (ATBs)

The Participating Airports Identified on U.S & Canada I-Codes / ASHRAE Climate
Zones Map

U.S. & CANADA I-CODES / ASHRAE ZONES

[ CLIMATE ZONE 1 B CLIMATE ZONE 5 & 4 MARINE
B CUMATE ZONE 2 B CLIMATE ZONE &
B CUMATE ZONE 3 B CUMATE ZONE 74 8

CUMATE ZONE 4
(EXCEFT MARINE)
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The Process of
Data Collection & Analysis

The Process of Data Analysis & Development of EUI Benchmarks

Concession - Food — — People Movers, Escalators, Elevators
Concession - Retail — ATB Define Data ATB — Baggage Handling System
Office — Zones - Collection: -« Systems — Alternative Systems (Ground Power
Transient Space — & PCA Power)
Ticketing Check-In — InpUt Form — Ground Support Equipment (GSE)
Departures Hold Room — * — Exterior Lighting
Departure/Border Security —
Baggage Handling — Define EUI and EU Table:
Arrivals/Baggage Claim — * Proposed EUI per ATB Zone
Service (Mech/Elec/Server) — A Proposed EU per ATB System

v
Apply Data Collection & Table Analysis to Participating ATBs

Airport Airport Airport Airport Airport Airport Airport Airport Airport Airport

1 2 3 4 5 6 7 8 9 10
v
Compare & Crosscheck Results
v

Define:

Representative Airport Terminal Building
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The Process of
Define EUI and EU Table Data Collection & Analysis

EUI ATB, total (kBtu/sqft-yr) =IEUI all ATB Zones, total (kBtu/sqft-yr) I
+ EU, |1 systems, total (kBtu/yr) / Terminal Gross Area (sqft)

ATB E U I Ta ble Terminal Gross Area (sq.ft.):

Proposed EUI
Airport Terminal Building (ATB) per Zone

Zones / Systems (kBtu/sqft-
vr)

Total Energy
Energy Use Use Index

(kBtu/yr) (kBtu/sqft-
vr)

Floor
Area

(sqgft)

Concession - Food

Concession - Retail

Office

Transient Space

Ticketing Check-In

Departures Hold Room
Departure/Border Security
Outbound/Inbound Baggage Handling
Arrivals/Baggage Claim

10 | Service (Mech/Elec/Server)

Subtotal for all ATB Zones

11 | People Movers, Escalators, Elevators
12 | Baggage Handling Systems

13 | Alternative Systems (Ground Power & PCA Power)

14 | Airport Ground Support Equipment (GSE) Electricity Use
15 | External Lighting, Parking Lighting

Subtotal for all ATB Systems

Total for ATB Zones & Systems

ATB Zones

Ol |IN|O|L|BR|WIN]E-

ATB Systems

Total for ATB based on Utility Bills
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The Process of

Define EUI and EU Table Data Collection & Analysis

Defining Proposed EUI per Airport Terminal Building Zone

EPA’s ENERGY STAR Portfolio Manager —

California Commercial End Use survey (CEUS) —

PNNL Post Occupancy Evaluation of 22 GSA Office Buildings —
PNNL End-Use Load and Consumer Assessment Program (ELCAP) —

CBECS EUI per
ATB Zone

Other Existing
EUI Sources

ASHRAE Standard 105-2007

ASHRAE Standard 90.1-2007, Chapter 11, Energy Cost Budget
California Title 24, Part 6, Performance Method

ASHRAE Standard 100-2006

Arch 2030

Other General

Information

\ 4

B — Restaurants
Prellmlnary EUI per Crosscheck .A.Ctual — Other Businesses
ATB Zone Utility Data — Sub-metered Participating ATBs
Proposed EUI per —  Restaurants so far:

ATB Zone

* 6 Full service restaurants, NC
* 4 Fast food restaurants, TX
* 1 Full service restaurant, TX

— Sub-metered Participating ATBs:
* Portland Int’l Airport (PDX)
* Toronto Pearson Int’l Airport (YYZ)



&b 2016

Define EUI and EU Table

The Process of

Data Collection & Analysis

Comparison of EUIs for Building Types from Different Sources per ATB Zone

Airport CBECS Data EPA Portfolio Manager California Commercial End
No Terminal (2003) (Using 2003 CBECS Data) Use Survey - CEUS (2008)
Building . Mean EUI o1 Median EUI . Median EUI
Zone Building Type (KBtu/ft-yr) Building Type (KBtu/ft-yr) Building Type (kBtu/ft2-yr)
1 [Concession . Food Sales & Service - Fast Food Food Services -
Food Food Service 258 Restaurant & Restaurant 304 Restaurant 333
2 |Concession Enclosed . Enclosed shopping
Retail Mall 102 Retail - Enclosed Mall 94 Center - Mall 80
3 |office Office 93 |office - Office 67  |Office- 53
Professional
4 . Public Public Services - Transportation .
Transient Space Assembly 94 Terminal/Station 45 Public Assembly 72
5 |Ticketing Public Public Services - Transportation .
Check-In Assembly 94 Terminal/ Station 45 Public Assembly 72
6 |Departures Public Public Services - Transportation .
Hold Room Assembly 94 Terminal/Station 45 Public Assembly 72
= -
geefgg:trreit/for gusb;:cceglrder 116 Public Services - Police Station 88 NA NA
8 |Outbound/Inb . . . .
Public Public Services - Transportation .
ound Baggage Assembly 94 Terminal/Station 45 Public Assembly 72
Handling
9 |Arrivals / Public Public Services - Transportation .
Baggage Claim |Assembly 94 Terminal/Station 4> Public Assembly 72
10 Efgé'/'gzr(\'/\gffh/ Other 164  |Other - Utility (CBECS - Other) 79 |other - Unknown 89
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The Process of
Define EUI and EU Table Data Collection & Analysis

EUls Comparison between Different Sources

Preliminary EUI per

400 ATB Zone
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EPA Portfolio Manager
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The Process of
Define EUI and EU Table Data Collection & Analysis

EUI ATB, total (kBtu/sqft-yr) =IEUI all ATB Zones, total (kBtu/sqft-yr) I
+ EU kBtu/yr) / Terminal Gross Area (sqft)

all-systems, total (

Terminal Gross Area (sq.ft.):
ATB EU I Ta ble Proposed EUI Floor Total Energy
Airport Terminal Building (ATB) per Zone Area Energy Use Use Index
Zones / Systems (kBtu/sqft- (kBtu/yr) (kBtu/sqft-
(sqgft)
yr) yr)
1 | Concession - Food 258.3
2 | Concession - Retail 73.9
3 | Office 92.9
4 | Transient Space 93.9
8| 5 [ Ticketing Check-In 93.9
< 6 | Departures Hold Room 93.9
E 7 | Departure/Border Security 115.8
8 | Outbound/Inbound Baggage Handling 93.9
9 | Arrivals/Baggage Claim 93.9
10 | Service (Mech/Elec/Server) 164.4
Subtotal for all ATB Zones
11 | People Movers, Escalators, Elevators
E 12 | Baggage Handling Systems
*ﬂ,;’ 13 | Alternative Systems (Ground Power & PCA Power)
2 14 | Airport Ground Support Equipment (GSE) Electricity Use
2| 15| External Lighting, Parking Lighting
Subtotal for all ATB Systems
Total for ATB Zones & Systems

Total for ATB based on Utility Bills




&b 2016

The Process of

Define EUI and EU Table Data Collection & Analysis

EUI ATB, total (KBtu/sqft-yr) = EUI (kBtu/sqft-yr)

+|EU

Terminal Gross Area (sqft)

Terminal Gross Area (sq.ft.):
ATB EUI Ta ble Proposed EUI Floor Total Energy
Airport Terminal Building (ATB) per Zone Area Energy Use Use Index
Zones / Systems (kBtu/sqft- (kBtu/yr) (kBtu/sqft-
(sqgft)
yr) yr)
1 | Concession - Food 258.3
2 | Concession - Retail 73.9
3 | Office 92.9
4 | Transient Space 93.9
8| 5 [ Ticketing Check-In 93.9
< 6 | Departures Hold Room 93.9
E 7 | Departure/Border Security 115.8
8 | Outbound/Inbound Baggage Handling 93.9
9 | Arrivals/Baggage Claim 93.9
10 | Service (Mech/Elec/Server) 164.4
Subtotal for all ATB Zones
11 | People Movers, Escalators, Elevators
E 12 | Baggage Handling Systems
*ﬂ,;’ 13 | Alternative Systems (Ground Power & PCA Power)
2 14 | Airport Ground Support Equipment (GSE) Electricity Use
2| 15| External Lighting, Parking Lighting
Subtotal for all ATB Systems
Total for ATB Zones & Systems

Total for ATB based on Utility Bills
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The Process of
Define EUI and EU Table Data Collection & Analysis

Defining EU per Airport Terminal Building System

Parameters of Each System

.

Calculate: Hours of Operation per Year for
Energy for Each Hour of Use Each System
per System, in kBTUs

|

EU per ATB System

EU = EU

all-systems, total —

+ EU
+ EUbaggage handling-total + EUelevatOF-tOta|
+ EU i+ EU
+ EU
+ EU

escalator-tota people-mover-total

alternative systems-tota ground support equipment-total
exterior lighting

other
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The Process of
Define EUI and EU Table Data Collection & Analysis

Collect Information

Calculating Total Annual EU for

EU,,i ive 2 EUuni -stan ’ TIMac ive 2 TIMS an ’ #uni S

Escalators, People Movers unit-active tstandby T t tandby ? it
(Moving Walkways), qrommmmmmmeee Calculate EU for a Single Unie ™™™}
and Baggage Handling Systems Mode, ... Mode,,napy ;
in ATB ! !
i Po‘NerDr‘-"“’\’unit-active (kw) Po‘NerDra‘Nunit-standby (kw) i
i TIMactive (hr/day) TIMstandby (hr/day) i
i 365 4ay/yr) 365 gay/yr) i
! v !
i EUunit-single (kWh/yr) i
I e o o o o o S T T T T T T T T T T T T T 1

$

Calculate Total EU for Units in ATB
EUunit-single (kWh/yr)

#

units

3.412 5ru/kwh)
v

IEuunit-total (kBtu/yr)
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The Process of
Define EUI and EU Table Data Collection & Analysis

Calculating Total Annual EU for Escalators in the ATB

X TIM

EU = {(EU x TIM

escalator-total —

X #

X 365) + (EU ctandby X 365)}

escalator-active active

X 3.412

escalator-standby

units

Where:

EU calator-total = ANNual electricity use of all units in the ATB (kBtu/yr),
EU..calator-active = POWeEr Draw per Unit in mode; active (kW),

TIM, .. = Time in mode; active (hr/day),

EU escalator-standby = POWeEr Draw per Unit in mode; standby (kW),
TIMgiangby = Time in mode; standby (hr/day),

#,.is = Number of Escalators in Airport Terminal Building.

1 kWh = 3.412 kBtu
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The Process of
Define EUI and EU Table Data Collection & Analysis

Calculating Total Annual EU for People Movers in the ATB

EU X TIM,_,;,. X 365)

people mover-standby X TIMstandby X 365)}
X 3.412

= {(EUpeopIe mover-active
+ (EU
XH#

people mover-total

units
Where:

EU cople mover-total = ANNUAl electricity use of all units in the ATB (kBtu/yr),
EU eople mover-active = POWer Draw per Unit in mode; active (kW),

TIM, .. = Time in mode; active (hr/day),

EU people mover-standoy = POWEr Draw per Unit in mode; standby (kW),
TIMgiangby = Time in mode; standby (hr/day),

#,.is = Number of Units in Airport Terminal Building.

1 kWh = 3.412 kBtu
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The Process of
Define EUI and EU Table Data Collection & Analysis

Calculating Total Annual EU for Baggage Handling Systems in the ATB

EUbaggage handling-total = {(EUbaggage handling-active X TIMactive X 365)

+ (EUbaggage handling-standby X TIMstandby X 365)}
xH# . x3.412

units
Where:

EUpaggage handling-total = ANNUAl electricity use of all units in the ATB (kBtu/yr),
EUpaggage handling-active = POWer Draw per Unit in mode; active (kW),

TIM, .. = Time in mode; active (hr/day),

EUpageage handling-standoy = POWEr Draw per Unit in mode; standby (kW),
TIMgiangby = Time in mode; standby (hr/day),

#,.is = Number of Units in Airport Terminal Building.

1 kWh = 3.412 kBtu
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The Process of
Define EUI and EU Table Data Collection & Analysis

Collect Information
EU TIM

Calculating Total Annual EU for
EU EU TIM TIM, a0y » #

o elevator-active 7 elevator-ready 7 elevator-standby 7 active 7 ready 7 units
Elevators in ATB
\ 4
Calculate EU for a Single Unit
IVlocleactive IVlocIeready IVIOdestandby

PowerDrawacﬁve(kw, PowerDraw,eady(kw, PowerDraw,,, ., «w)

365(dav/vr) 365(dav/vr) 3 65(dav/vr)
'

elevator-single (kWh/yr)

1
1

1

1

1

1

1

1

1

1

1

i

1

TIMactive (hr/day) TIMready (hr/day) TIMstandby (hr/day) :
1

1

1

1

1

1

1

1

1

1

EU i
I

Calculate Total EU for Units in ATB
EU

elevator-single (kWh/yr)

#

units

3.412 (geu/kwh)
v

EU

elevator-total (kBtu/yr)
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The Process of
Define EUI and EU Table Data Collection & Analysis

Calculating Total Annual EU for Elevators in ATB

EU X TIM,_ e

X TIM

X 365) + (EUeIevator-ready xTIM
Xx365)} x#, . x3.412

X 365)

elevator-total = {( EU elevator-active

+ (EU

ready

elevator-standby standby units

Where:

EU, ovator-total = ANNual electrical energy use of all elevators in the ATB (kBtu/yr),
EU,jevator-active = POWer Draw per Unit in mode; active (kW),

TIM, .. = Time in mode; active (hr/day),

EUejevator-ready = POWer Draw per Unit in mode; ready (kW),

TIM, .4, = Time in mode; ready (hr/day),

EU,jevator-standoy = POWEr Draw per Unit in mode; standby (kW),

TIMgiangby = Time in mode; standby (hr/day),

#,.is = Number of elevator Units in the ATB.

1 kWh =3.412 kBtu
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Define EUI and EU Table

Calculating Total Annual EU of
Alternative Systems in ATB

The Process of
Data Collection & Analysis

Collect Information
LTO Cycles, Aircraft Type, % of gates covered by each system (f;)

PP ¥ T Il |
i Determine Alternative System Ground Power and PCA Power Settings I
H Cold Conditions Neutral Conditions Hot Conditions 1
| (25%) (50%) (25%) i
i Gate In Gate Out Gate In Gate Out Gate In Gate Out i
: v v v :
1 1
I Ground Power & Heat Ground Power Ground Power & Cool |
e e o o o o o o e o o o o e o e T T o o o o 1
. 2 |
i Determine Airport Alternative System (':l'ype s i
! POU System Central System %E?ortyggﬁmr:v/ i
1

1

r 11

i t .
1 Aircraft Category 111 Ground Power ,, !i Ground Power g, i
1 N 1! 1l
1 . 1

i Aircraft APU Mode }}! Cooling Ly Cooling 1
i (Gate In & Gate Out) !!! (k) i i (lw) i i
i ii i Heating i i Heating ! i
1 1 ! . i
1 1
i.--------------------j i-!:===================ii________l:l_fj;l_rl_g:(_tf_t;il‘_r_):::::_i

v

Calculate Total Energy Use (kBtu/yr)

3 5 5 5
EUAIternative systems-total = z {z EUCold Conditions X25% + z EU Neutral ConditionsXSO% + z EU Hot ConditionsXZS%}X fi

i=1  j=1 j=1 j=1
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The Process of
Define EUI and EU Table Data Collection & Analysis

Calculating Total Annual EU of Alternative Systems in ATB

3
EUAIternatlve systems-total — Z {Z EUCold Condltlonsx25 /0 + Z EU Neutral Condltlonsx50 /0 + Z EU Hot Condltlonsx25 /O}X f

i=1 | j=1 j=1 j=1
Where:
EU atternative systems-total = ANNUal electrical EU of all Alternative System units in the ATB (kBtu/yr),
EUCoId Conditions = EUground power EUheating,
EUNeutral Conditions = EUground power,
EUHot Conditions = EUground power+ EUcooIing,

i=1,2,3, representing three alternative system types, including POU system, Central system,
and Central system with Airport Boilers,

j=1,2,3,4,5, representing up to five aircraft types, including narrow body, wide body, jumbo-
wide body, regional jet, and turbo prop,

f.= Percentage of gates using this system to deliver ground power, heating and cooling.

i=1 | j=1 =1

3 5 5
EUAlternatlve systems-total Z {Z EUground power + Z EU heating X25% + Z EUcooling XZS%}X fi
j=1
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The Process of
Define EUI and EU Table Data Collection & Analysis

Calculating Total Annual EU of Ground Support Equipment (GSE) in ATB

EU ) X 365 x3.412

Ground Support Equipment standby

N
= Z(GSX TI I\/Iactive + EUStandbe TI M
k=1

Where:

EUGround support Equipment = Annual energy use of the ground support equipment (kBtu/yr),
GS = Ground Support power (kW),

TIM = Time in mode, active (hr/day),

EUgiangby = Electric power in standby mode (kW),

TIM = Time in mode, standby (hr/day),

standby ™
k=1,2,...,N, representing N types of ground support equipment.

active
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The Process of
Define EUI and EU Table Data Collection & Analysis

Calculating Total Annual EU of Exterior Lighting

EU EU + EU

exterior lighting = exposed lighting covered lighting

Where:

EU (kBtu) = (LPD/1000) x A ft? x 12 hr/day x 365 day/yr x 3.412 kBtu/kWh

exposed lighting

EU (kBtu) = (LPD/1000) x A ft? x 24 hr/day x 365 day/yr x 3.412 kBtu/kWh

covered lighting

Where:

LPD = Lighting Power Density (W/ft?),
A= Area illuminated (ft?).
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The Process of
Data Collection & Analysis

The Process of Data Analysis & Development of EUlI Benchmarks

Concession - Food — — People Movers, Escalators, Elevators
Concession - Retail — ATB Define Data ATB — Baggage Handling System
Office — Zones Collection: Systems — Alternative Systems (Ground Power
Transient Space — - Input Form « & PCA Power)
Ticketing Check-In — — Ground Support Equipment (GSE)
Departures Hold Room — * — Exterior Lighting
Departure/Border Security —
Baggage Handling — Define EUI and EU Table:
UICIVLEERCEECICEE g« Proposed EUl per ATB Zone
Service (Mech/Elec/Server) — A Proposed EU per ATB System

v
Apply Data Collection & Table Analysis to Participating ATBs

Airport Airport Airport Airport Airport Airport Airport Airport Airport Airport

1 2 3 4 5 6 7 8 9 10
v
Compare & Crosscheck Results
v

Define:

Representative Airport Terminal Building
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Compare & Crosscheck Results

ATB Zones EUI across Participating ATBs

EUI (kBtu/sq.ft.-year)

200+

150

100

50 —

Airport Terminal Building

The Process of
Data Collection & Analysis

B Parking Lighting
Ground Support Equipment
(GSE) Charging Systems
Alternative Systems (Ground
- Power & PCK} :
BaggageHandling Systems
People Movers, Escalators,
- EIevI;tors '
B Service
Bl Baggage Claim
Baggage Handling
Il Border Security
Departures Hold Room
Bl Ticketing Check-In
Il Transient Space
Bl Office
Concession - Retail
B Concession - Food
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The Process of
Compare & Crosscheck Results Data Collection & Analysis

Total EUI for the ATB based on Utility Bills & Subtotal EUI for all ATB Zones across
Participating ATBs

400 —
I \easured EUI
Systems EUI
I Floor Area EUI
300 —

200 —

100

EUI for Airport Terminal Building (kBtus sq ft - yvear)

Airport Terminal Building
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Prototype System Diagram

1. “Install” Tool TRB Tool Package
2. “Run”Tool
eturn Displays Graphs/Tables of Existing Data

Open =
Webpage “Click Here” to download Input Form |

p—— > ;

Complete d
_ Return Blank Input Form Database ) O] Digital Copy

e | applcat e of Form
Input Form Complete & Submit Input Form > Priication | ) information
Refreshed Return Displays Graphs/Tables of Existing
Webpage 6 Dataw/ Added ATB Info ﬁ -
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TERMINAL ENERGY USE INDICES BE|
(Version 20)
Ary Informatian provided by the porth

Dateof Survey: _/_/__ Airport Name:
Contact Information

Name:

Title:

Phone number:
Email:

Airport Terminal Building -

Terminal name:

year

Terminal ion year:

No. of gates.

No. of floors,

Operating Hours: amto_
am.to_
am.to_

Airport Terminal Building — Floor Space Information
The following table provides 10 zone categories.

(a) Please complete the “Total Airport Terminal Building FI
airport terminal building.

(b) Please complete the floor area breakdown per Airport -
Floor Area (%) column or the “Floor Area (ft?)" column

Airport Terminal Building Conditi

N Airport Te inal Zon r——
gy erm e Floor Area (ft

Concession - Food
Concession - Retail
Office
Transient Space
Ticketing Check-in
Departures Hold Room
Departure/Border Security
Outbound/Inbound Baggage Handling
Asrivals/Baggage Claim
10 | Service (Mech/Elec/Server}
Total Airport Terminal Building Floor Area

olw|w|a|w|s|w|~|~

ﬁ | ENERGY SYSTEMS LABORATORY
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Airport Terminal Building - Mechanical Systems
Please complete the following tables on the mechanical s
Alrport Terminal Building - Bagga

Manufacturer

| Tve | ModeiNo. |  Menufacturer |

Airport Terminal Building - Peo
Manufacturer

Typ Model No.

ACRP 09-10

Airport Terminal Building — Alternative Systems (Grou
(a) Please provide the number of Landing and Takeoff (LT
per year. For aircraft categories, please refer to Table
Evaluating Emissions and Costs of APUs and Akernati

Narrow Body, No. of LTO cycles per year:

‘Wide Body, No. of LTO cycles per year:
Jumbo-Wide Body, No. of LTO cycles per year:
Regional Jet, No. of LTO cycles per yea
Turbo Prop, No. of LTO cycles per year:

Table 1. Aircraft types and auxiliary power units grc

Aircraft Category Example Aircraft Typos

Airport Terminal Building
Manufacturer

Airport Terminal Buildin
Manufacturer

Type Model No.

Please complete the following table on the GSE that exist
Airport Terminal Builc

GSEType ModelNo. | Manufacturer |

Deicing Cart
Ramping Cart

Jet Engine Air start Cart

Aircraft Tug
Portable Ground Poveer
Other:

F ‘ ENERGY SYSTEMS LABORAT(
By | ki wesstoad ames e

Narrow Body Boeing 737-700 Series, Bosing MO-80 Serie

73
Series, Boeing 737-300 Series, Boeing 717-
E\::' Sanes, Embraer ERJ170, Embraer
175.

Wide Body Boaing 767-300 Seties, Boeing 777-200
Series, Aitbus A300B/C/F-600 Series, Bosin|
767-@@ Serles, Bon\m 7!7400 AM\us A31

mDBlCIF Series, Nm: A.’HD»SOO S‘M
Boaing 787-300 Serles.
Jumbo - Wide Bedy  Bosing 747-400 Series, Airbus A330-200
Series, Airbus A340-200 Series, Boeing 747
200/300 Series, Airbus A330-300 Series,
Airbus A340-600 Series, Airbus A340-300
Series, Aibus A340-500 Senes, Boeing 747:
100 Senes, Airbus A380 Senes.
Bombardier CRJ-200/400, Embraer ERJ145,
Bombardier CRJ-700, Bombardier CRJ-900,
Embraer ERJ140, Bombardier CRJ-100,
Embraer ERJ135, Domier 328 Jat, BAE 146-
100, BAE 146-200.

Turbo Prop DeHavilland DHC-8-400, DeHavilland DHC-¢
100, Embraer EMB120 Brasilia, DeHavilland
DHC-2-300, DeHaviland DHC-8-200, Shorts
360-100 Series, DeHavilland DHC-7 Dash 7,
Embraer EMB110 Bandeirante, Fokker F27-
100 Series, Fokker F27-200 Series.

Regional Jet

{b) Please complete the following, indicating the percent:
use the specified alternative system types.

. % of gates - have Point of Use (POU) Syste

. % of gates - have Central System.
. % of gates - have Central System with Airg

F | ENERGY SYSTEMS LABORATORY
By | o sancomnd st oo
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input Form

e lam et I

ACRP 09-10

Energy

Group

Commissioning

1D:
(Plaase do not fill out this area)

Alrport Terminal Building - External Lighting / Parking Lighting

Is energy ion of external included in the airport terminal building utility bill?
OYes O No
If “Yes”, please provide the following [ Covered area (ft?):
[ None-covered illumis area (ft?):

(i.e., opento the sky)

e

o =)

Airport. i .‘_; 7

Please provide 12-month metered utility data if available for the airport terminal building. If monthly utility
information is not available, please provide the Total Annual energy use.

Airport Terminal Building — Utility Information

For the Period: (m/d/year-m/d/year)
Date of Utility Bill Electricity Natural Gas
(m/dfyesr-m/diyesr) {kwn/month} {Urits: COCCF OMCF OTherms)
1
2
3
4
5
6
L]
8
9
10
u
12
Total Annual
Is monthly sub-metered utility data available for the airport terminal building?
OvYes ONo
If “Yes®, please check all that apply:
[ Electricity [ Natural gas [ Other {please specify):

E— ] ENERGY SYSTEMS LABORATORY
By | ok iucsariad s o

PeqeETiob

Paged
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input Form

Date of Survey: [/ Airport Name: Airport Code:

Contact Information

Name:

Title:

Phone number:
Email:

Airport Terminal Building - General Information

Terminal name:

Terminal construction year:

Terminal renovation year:

No. of gates

No. of floors

Operating Hours: Weekdays: a.m. to p.m.
Weekends: a.m. to p.m.
Holidays: a.m. to p.m.




&b 2016

input Form

Airport Terminal Building — Floor Space Information

The following table provides 10 zone categories.

(a) Please complete the “Total Airport Terminal Building Floor Area” in the last raw of the table for your
airport terminal building.

(b) Please complete the floor area breakdown per Airport Terminal Zone using the “Percentage of the Total
Floor Area (%)” column or the “Floor Area (ft?)” column.

Airport Terminal Building Conditioned Space Zone Information

Floor Area or Percentage of Floor Area

pa
o

Airport Terminal Zones
Floor Area (ft?) Percentage of the Total Floor Area (%)

Concession - Food

Concession - Retail
Office
Transient Space

Ticketing Check-In

Departures Hold Room

Departure/Border Security

Outbound/Inbound Baggage Handling

V|| N]J]ojlU]| bW |IN]|EF

Arrivals/Baggage Claim
10 | Service (Mech/Elec/Server)

Total Airport Terminal Building Floor Area 100%
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input Form

Airport Terminal Building - Mechanical Systems

Please complete the following tables on the mechanical systems that exist in your airport terminal building:

Airport Terminal Building - Baggage Handling Systems Information

Type Model No. Manufacturer Power (kW) Avg. Hours of Operation /Day | No. of Units

ulbhlw|N

Airport Terminal Building - People Mover Systems Information

Type Model No. Manufacturer Power (kW) Avg. Hours of Operation /Day | No. of Units
1
2
3
4
5
Airport Terminal Building - Escalators Information
Type Model No. Manufacturer Power (kW) Avg. Hours of Operation /Day | No. of Units
1
2
3
4
5

Airport Terminal Building - Elevators Information

Model No. Manufacturer Power (kW) Avg. Hours of Operation /Day | No. of Units

-
(01 EN) E70) [N o
®
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input Form

Airport Terminal Building - Airport Ground Support Equipment (GSE) Electricity Use

Please complete the following table on the GSE that exist in your airport terminal building:

Airport Terminal Building — GSE Information

GSE Type Model No. Manufacturer Power (kW) Avg. Hours of Operation/Day No. of units
De-icing Cart

Ramping Cart

Jet Engine Airstart Cart
Aircraft Tug

Portable Ground Power
Other:




Energy
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Group
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input Form

Airport Terminal Building — Alternative Systems (Ground Power & PCA Power)

(a) Please provide the number of Landing and Takeoff (LTO) cycles for your terminal, per aircraft category,
per year. For aircraft categories, please refer to Table 1, below, from ACRP Report 64, Handbook for
Evaluating Emissions and Costs of APUs and Alternative Systems.

(b)

Regional Jet, No. of LTO cycles per year:
Turbo Prop, No. of LTO cycles per year:

Wide Body

Jumbo - Wide Body

Turbo Prop

Airbus A319-100 Series, Boeing 737-800
Seres, 737-300 Series, Boeing 717-
200 Series, Embraer ERJ170, Embraer
ERJ175.

Boeing 767-300 Series, Boeing 777-200
Series, Airbus A300B/C/F-600 Series, Boeing
767-200 Series, Boeing 767-400, Airbus A310-
200 Series, Boeing 777-300 Series, Airbus
A300B/C/F Series, Airbus A310-300 Series,
Boeing 787-300 Series.

Boeing 747-400 Series, Airbus A330-200
Series, Airbus A340-200 Series, Boeing 747-
200/300 Series, Airbus A330-300 Series,
Airbus A340-600 Series, Airbus A340-300
Series, Airbus A340-500 Series, Boeing 747-
100 Series, Airbus A380 Series.

Bombardier CRJ-200/400, Embraer ERJ145,
Bombardier CRJ-700, Bombardier CRJ-900,
Embraer ERJ140, Bombardier CRJ-100,
Embraer ERJ135, Domier 328 Jet, BAE 146-
100, BAE 146-200.

DeHavilland DHC-8-400, DeHavilland DHC-8-
100, Embraer EMB120 Brasilia, DeHavilland

Embraer EMB110 Bandeirante, Fokker F27-
100 Series, Fokker F27-200 Series.

Narrow Body, No. of LTO cycles per year: T T e g e e
Wide Body, No. of LTO cycles per year: Airorih Gatagory Example Akrcrat Typee Reprosentative APUs
Jumbo-Wide Body, No. of LTO cycles per year: Y e e e T e B

GTCP-129H, GTCP 331-98, GTCP 331-200,
GTCP 85-98, GTCP 36-150, GTCP 36-4A.

TSCP700-4B, GTCP331-200ER, GTCP331-
500, APS 5000.

GTCP 331-350, PW-980, GTCP 660, APU
PWS01A.

GTCP 36-100, GTCP 36-150, GTCP 86.

T-62T-40C7, APS 1000 T-62T-46C12, GTCP
36-150, GTCP 30-54.

SOURGE: Developed from the FAA's Emissions and Dispersion Modeling System (EDMS) fleet database (FAA 2010a).

Please complete the following, indicating the percentage of gates in your airport terminal building that

use the specified alternative system types.

o % of gates - have Point of Use (POU) System.
° % of gates - have Central System.

° % of gates - have Central System with Airport Boilers
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Input Form

Airport Terminal Building - External Lighting / Parking Lighting

Is energy consumption of external lighting/parking lighting included in the airport terminal building utility bill?
I Yes 0 No

If “Yes”, please provide the following information: [1 Covered illuminated area (ft?):
[0 None-covered illuminated area (ft?):
(i.e., open to the sky)
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input Form

Airport Terminal Building - Performance and Utilities Information

Please provide 12-month metered utility data if available for the airport terminal building. If monthly utility
information is not available, please provide the Total Annual energy use.

Airport Terminal Building — Utility Information

For the Period: (m/d/year-m/d/year)
Date of Utility Bill Electricity Natural Gas Other:
(m/d/year-m/d/year) (kwh/month) (Units: JCCF CIMCF CTherms) (Units: ___ )
1
2
3
4
5
6
7
8
9
10
11
12
Total Annual

Is monthly sub-metered utility data available for the airport terminal building?
[ Yes [ No

If “Yes”, please check all that apply:
[ Electricity [ Natural gas [ Other (please specify):
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