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Issues

® The airport noise is an important part of the
environmental impact study done for every airport
facility

® Airport noise is a big concern for many airports
around the world

e (ollecting aircraft operations data will help us
understand how efficient the runway and taxiway
operations truly are
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Final Product of the Noise Analysis
(Final Project in 201 3)

Noise contours around the airport

Landing and departure
operations noise

Taxiway and ramp
operations noise

Analysis by Chiaia and Rammah, 2013
overlay by A.Trani
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Noise Analysis Procedure

Use the FAA Integrated Noise Model (INM) to
develop noise contours around the airport

Measure sample aircraft noise flyovers at the Punta
Cana airport to verify some of the metrics derived in
the INM model

Noise will be measured at various points around the
airport

Correlate real-world data with a computer model
used by airport consultants and the FAA to predict
noise impacts
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Punta Cana Airport
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Areas De Medicion de Ruido 2014

Virginia Tech - Air Transportation Systems Laboratory




Detail Zone 2
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800 feet

Obstacle Free Zone
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Last Year’s Noise Contours (INM Model)
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Detail of Zone |
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800 feet

Obstacle Free Zone
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Last Year’s Noise Contours (INM Model)

Zone |
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Noise Data Collection

® Noise measurements at 2 locations (called zones 1 and
2)

e Measurements near runways

e (Collect data near runways, taxiways Echo, Hotel and
Alpha and also in the ramp areas.
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Safety Considerations

e Airport runways are protected by several critical
surfaces (see notes Aircraft Performance 2)

Selected locations are outside the
runway safety areas : OFA, RSA and RPZ areas
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Measuring Single Flyover Events

Sound Exposure
Level (SEL)

Sound Pressure
Level (dBA)

4-,/

ntegrate
Numerically

Instruments can Record
SPL every Second

(Using Excel /
Matlab)

Time (seconds)

Virginia Tech - Air Transportation Systems Laboratory



Measuring Single Flyover Events

- In Practice we use
L, = 10108{7 107 df} a summation to compute
’ the value of L

L. = Single event noise level (dbA)
L(t) = Instantaneous Sound Pressure Level recorded
t,= reference time

t,,t, = times used to perform the numerical integration

Instruments can Record
SPL every Second

>

Sound Pressure
Level (dBA)

4-,/

Sound Exposure ntegrate

Level (SEL) Numerically
(Using Excel /
Matlab) Time (seconds)
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Sample Single Flyover Event

Selection of Limits of Integration

LAm ax

....... LAmax-10 db -

A319 landing event in
recorded at PUJ in 2012

Sound Exposure
Level (SEL) calculation
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Sample Single Flyover Event
(Airbus A3 19 Landing at Punta Cana)

Highest Value
of SPL recorded
(known as LAmax)
in Casela 240

instrument

Sound Exposure
Level (SEL)
Calculation using all
values of SPL dbA

recorded -
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(Airbus A3 19 Landing at Punta Cana)

Sample Single Flyover Event

Highest Value
of SPL recorded

(known as LAmax)

in Casela 240
instrument

Sound Exposure
Level (SEL)
Calculation using

data from LAmax

to LAmax -10 db

—>
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Need to Measure Background Noise

® \When no aircraft operations is in place, we need to
understand the background noise at the location
where single flyovers are to be measured

Sound Pressure
Level (dBA)

A Single Flyover

W

Average Steady Sound Level
(Le) - Requires further Integration

|
N

N~

\—/\—/\—’\/\J\\

Background noise

Time (seconds)
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Day-Night Average Noise Metric (LDN)

e | DN or DNL is computationally similar to Le

e However, Ldn includes weighting nighttime
operations (10 PM to 7 AM) by a factor of 10

Sound Pressure

Level (dBA)
A

Day-Night Average
(Ldn) - Requires further Integration

J\LV\J[\MW/ S

Background noise

Time (seconds)

Virginia Tech - Air Transportation Systems Laboratory



( Day-Night Average Noise Metric (LDN)

Sound Pressure
Level (dBA)
A

Day-Night Average
(Ldn) - Requires further Integration

Jﬂwf\xw/ "

Background noise

Time (seconds)
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Explanations and Demos of Noise Meter
Use

Casella CEL 240
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Casella CEL-240 Noise Meter

Two range scales
(30-100 and 60-130
dBA)

Scales Aand C

Slow, fast and impulse
modes

Data logging
capabilities
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Organization of the Groups

® Two group leaders:
e Julio and me

e Students will be assigned to 3 teams (2 teams
collocated in zone 2)

® (Groups of 3 people per team
e Each group will have one noise meter

e Each group will also collect runway operational
data
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Security and Precautions

Wear your safety vests at all times

3 noise meter (2 in zone 2 and one in zone 1)
Julio y Toni Trani will communicate via cell phone
Bring your water bottles

Data collection between 1:30 and 7 PM

Bring a poncho or an umbrella (if you have one)

Hats and plenty of suncreen is recommended
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Planned Departures (PU|)
June 2,2014 (1)
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Planned Departures (PUJ)
June 2,2014 (2)
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Planned Departures (PUJ)
June 2,2014 (3)
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Planned Arrivals (PUJ)
June 2,2014 (1)
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Planned Arrivals (PUJ)
June 2,2014 (1)
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Logistics

Plan on leaving the Foundation by 12:30 PM after lunch

We have to go through security at the airport (20 minutes at
least)

Each team will probably be taken independently to your
location

We will be at your stations from 1:15 to 7:00 PM
We need water so bring your bottles full
Bring a poncho or an umbrella (if you have one)

Hats and plenty of suncreen is recommended
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All Teams
Casella 240 equipment

One person handles the computer

One person records information by hand (old fashion
with the shortest time interval possible)

One person records the type of aircraft and the time
of the operations (describe the aircraft/airline or take
a picture with a smart phone - could also record
video if the smart phone has such capability)

One person records Arrival and Departure ROT if you
have a clear shot of the operations (Red and Blue
teams only)
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Airport Diagram

Locations for Data Collection

White
Team
Taxiway O
Red Team Alpha
Blue Team Runway 08
Ru.nwey 08 sideline
sideline
o ©

Safety Area
(75 m from
runway
centerline)

@ Noise measurement points
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Definitions

e Arrival Runway Occupancy Time (A-ROT)

e The time elapsed between an aircraft crossing the runway
threshold and the time when the same aircraft crosses the
imaginary plane of a runway exit paved area

e Departure Runway Occupancy Time (D-ROT)

e Time from initial acceleration on runway until clearing the
opposite end of the runway

® [nter-Arrival Time (IAT)

® The time elapsed between two successive arrivals to the
same runway threshold

e Can be easily obtained if arrival times are known
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Runway Occupancy Time

Clock starts

Clock ends

for ROT
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Line Up and Wait Time

Time = x
fully lined up

F

Time =0
holding

Holding line
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