AdOD IAVINAY 15239

{ - f - Jla.
J U.S. Environmentual Protection Agency EPA 550/9-77-150
Office of Noise Abatement and Control ADDENDUM 1
Washington, D.C, 20460

n

L FR ANSPORT

" ==L Dty b
A xR

]
N

+ . . Ld
- y.al : |5
B e SEE Nt
¥ r AR N
-, i "'f‘ Il\fa"

'-J R lat';.
e ]
3 e
Y AR 5%
Ly, M B
L 7R 1u) ‘“,"'":"'I‘]‘ f:
[ “éﬂ&ﬂ,‘if-' '*;gg giiiteld |
; iﬁ'f» Ik
¥ s



AGOD TTEVINAY 1S538

TECHNICAL REPORT DATA
{Pleere read Imitruchionn ot the reverie bafure completing!

r.agrent e, LUA SLO7U=TT=N004

3 ARCIMENTI ACCEDMONND,

ADDENDUM 1
4, TITLE AND BUBTITLE 5. AKFONT OATE
Sound Expesure Levelu (SEL) Chart for Civil Jet Junuary 1978

$. PENFONMING QROANIZATION COOR

T rt Al nft Takeoffs Using ATA Proeceduren
aanany e 37 1t Iolt, Deranek & HNewman

{Adopted December 1976)

FoAUTHON 3. PENFOAMING ONOANIZATION RRFORNT reO,

Biohop, D.B., Jiedman, I, and Walker, D.Q, 10357

_FRAPOAMING OROANIZATION NAME AND AQUNLED

0. FRUUWAM LLCHMERTRDC

Bolt, Beranchk & Hewman, Inc.

P.0. Dox 633
Cnnogn ark, Califernia 91305 EPA G8-01-4308

T CONTRACTIOINANTRG,

12, STGHIDAING AGRNGY NAME AND ADONESS 1 TYPAGR AEFONT AND FRRIOO COVEALD
Orfice of Nolue Abmtement and Centrol 18, arONIONING AGENGY CODR
U, 8, Fnvironmental Protection Agency
Waahington, D.C. 204GO EPAJORAC

16, BUFPLEMENTART NOTAA

T8, ASTYRALEY
EPA 550/9-T7=k50, presented a method for the manual calculation of
day-nlght avernge nound levels (L, ) due to alreraft operationn.
Information waa prescnted for dlr?{:lrcnt airernft and dlfferent
oparational procedursa, Addendum 1 presents the additlonal informntion
nendsd to predict the loise levels produced by alrceraft which utilize
the Alr Transport Aasociation (ATA) procedurds which wern adoptad
Dacember 1776,

7. KEY WONDE ANG POCUMENT ANALYRIO

s, DESCHIPTORS hIDENTIMRDNHOPRN ANDAD TAAMD o, COSATE D I/ CGiovp
Noleoe levela, alrceaft nolne lavela,
day-night averaga nnine levels,
nolan lavel pradletion, alrport
noiase lavela

[T STEFRBUTION BTATEMENT 19, BECURITY CLASH (TRl JU T7. 0. OF FAGER

Uncln.uﬂlfic’ “pects 7?5 .
Release Unlimited 70, BRCURITY CLANY [TTs poge) 23 FRICK
Unclannified
EPA Pir 22301 {8-7))
ST e A T T - T T Ty S G A W DTN AT AT TR IR it Ty




VAW o HJSF HTINY et 157

R Ry T L

b AT AL Bl TS il B gt A iAo

L T AT T T e

.

EPA 550/9-77-450
ADDENDUM 1

SOUND EXFOSURE LEVELS (SEL) CHARTS FOR
CIVIL JET TRANSPORT AIRCRALT TAKEOFFS

USING ATA PROCEDURES
{Adopted December 1976)

January 1974

I'reparced for:

U.S. Envitonmental Protection Apency
Office of Nolse Abatement and Control

Under Contract No. 68-01-4388

Thiy peport has been approved for generel avallabllity, The
contonta of this report reflect the views of the contiactor, who fa
responsible for the Incta and tho accuracy of the duta presented
herein, and do not accesskrity raflect the official views of pollcy
of EPA, This report doew not constltute a standard, specificating,
of regulation,
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ADDENDUM T

SOUND EXFOSURE LEVEL (SEL) CHARTS FOR
CIVIL JET TRANSPORT AIRCRAFT TAKEOFFS USING
ATA PROCEDURLS ADOPTED DECEMBER 1976

This addendum presents sound exposure level (SEL) chartay
for e¢ivill Jet tranasport taleof!r's based on the revised air

transport assoclation (ATA) procedures adopted 1n December

1976.

IPor studies of current and forecast operations

involving air transport aireraft uaing ATA procedures, these

charts (ay shown 1n the table below) should replace the

takeoff charts given in Attachment 1, Caleulatlons of Day-

Night Leveln (Ldn) Resulting From Clvil Alreraf't Operatilons,

EPA Report 550/9-77-450.

Replace Rept,

550/9-77=~450 With
Areralt Attachment 1 Addendum
Araoraft Types Code Papen Pageo
h=Englne LBFR turboflan h-T-TPRL, 80o~88 10~18
Y~Engine LBPR turbofan B~D-TRL(Q) 111-119 19-27
(quiet nacelle)
j—~Engine LBPR turbofan 3-T=TFL 1h2~147 28~33
3-Engine LBPFR turbofan J~T-LFL{G) 164~169 3h~39
(guiet nacelle)
#~Engine LBIR 2-~T-TrL 186~191 ho-H5
2-Engine LBPR turbofan 2=1-TFL(Q) 208-211 h6-51
(qulet noacelle)
h-Engine HBPR turbofan feP=-TFH 229-237 F2~60
-Engine HBPR turbofan li~T=~TFH(Q) 260-268 61~69
{quiet nacelle}
3-Engine HBPR turhof'an J=T-TFU 291~299 70-78

PR T e

The ATA procedurces adopted in December 1976 differ 1n some

detalls Crom those used previounly.

16 glven in Table 1.

A compardson of
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A comparlson of procedures
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Boeing 727 aireraft is glven in [lgure 1.7 Note that as 1n the
examples shown in Pigure 1, the cutback to climb thruat is
usuully initinteg at a lower altitude 1in the current ATA
procedures than in the previous ATA procedures. Hence, aircraflt
taking off under the current procedurces generally require a
longer distance from the start of takeoff roll to reach a
height of 3,000 feet.

fMgures 2 through 6 phow the takeolfl profiles for the
reviscd ATA procedures which were utllized to develop the SEL
charts given in thils addendum. These takeoff profiles may he
compared wilth those given in Figures 2-3 through 2-7 of EPA
Report 550/9-77~450.4n

tpetntled differences 1n the procedures will occur with
alrcraflt type.

#RREPA Report 550/9~77-450 "Calculatlon of Day-Night Levels (Ihn)
Reaulting from Civil Alreraft Qperations,”" January 1977,
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TABLE I - COMPARISON OF ATA TAKEOFF FROCEDURES FOR CIVIL TURBOFAN TRANSPORT AIRCRAFT

IMrat Phase

Second Phase

Third Phasze

Proceduren Adopted Augupt 1972

Takeolf to 1500 ft.
Takeofr (T0) thrust
V2 + 10 ailrapeed
TO rlapa

1500 to 3000 ft.

Reduce thrunt ta maximum
¢limb thrust

Maintain V2 + 10 alrspeed
and TO f'laps

3000 ft. and Above
Accelerate to 250 kt, retract
flaps on achedule while main-
taining 500 FPM c¢llmb, then
climb at 250 Kt.

* Procedure varies with aircraflt model.

Procedures Adopted December 1976

Takeof! to 1000 ft.
Takeof'f {PO) thrust
V2 + 10 airapeed
TO flaps

1000 to 3000 ft.

Reduce alreraft pitch te maintain 500
to 1000 rpm climb rate. Accelerate and
initiate flap retractlon at appropriate
minimum speeds. Reduce englne power to
climb thrust daring/following®* cleanup
of' flaps and slats. Climb to 3000 I't.
at zero flap speed.

3000 rt. and Abhove

Accelerate to 250 Kt. Malntaln rate
of climb of 500 to 1000 rpm durlng
aeccleratlon, then continue elimb at
250 Kt.

g
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REVISED ATA PROCEDURES, ADCPTED DECEMBER 1976
- ATA PROCEDURES ADOPTED AUGUST 1972
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FIGURE 1. COMPARISON OF ATA PROCEDURES FOR J-ENGINE LBPR TURBOFAN
TRANSPORT AIRCRAFT -~ 727 SERIES (3~T~TFL) ~ PROFILE 1
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ATA TAKEOFF PROFILES FOR 4~ENGINE LAPR TURBOFAN TRANSPORT

AIRCRAFT ~ DC~B, 707 SERIES {(4-T~TFL) »~ REVISED PROCEDURES
ADOPTED DECEMBER 1976

A ITEYHVAY 1539

vt [




6000

5000 » o
@ THRUST REDUCTION POLINT /
[P

4000 p |l->\lr.//

3000

2000 P
o /A
|/

0 10 20 30 AQ 50 &0 70 80 4]
Distance from Stort of Takeoff Roll in Thowonds of Faet

Height! Above Ground in fest

FIGURE 3, ATA TAKEOFF PROFILES FOR 3-ENGINE LBPR TURBOFAN TRAMSPORT
SERC%%BFETR -1977267 SERIES (3~T~TFL) ~ REVISED PROCEDURES ADOFTED

ny : T WPILUTTU v e e e R ST s v By 4t re T R L tad T
5 WWWW?E@E&@M&@%P&Mz.-m.u.a.mu.,-..-..»p-xamu.-v.L_-;,J,-;m.m O e A P L A A O D S QRO SR W T R

;
.
g
:
g

t




- SRR TR TN T e B B B A S LA

rogrwe i 1T UFINT 4220

Height Above Ground in fag?

|~
|| R
5000
@ THRUST REDUCTION POINT (
4000} /
3000 4_/
2000 7 /
1000 /
0 /
0 10 20 30 A0 50 &0 70 80
Distonce from Start of Tokeoff Rall In Thowionds of Faet
FIGURE 4, ATA TAKEOFF PROFILES FOR 2~EMNGINE LBFR TURBOFAN TRANSPORT
AIRCRAFT ~ DC~9?, 737 SERIES (2~-T~TFL) ~ REVISED PROCEDURES
ADOQPTED DECEMBER 1974
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Sound Exposurs Level (SEL) in dB
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Sound Exponure Level {SEL) in dB
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Sound Exposure Level {SEL) in dB
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