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Fraga om certifieringsvirde

Transportstyrelsen har ombetts inkomma med ett yttrande gillande villkor 4
i Brommas tillstind enligt miljébalken. I ert brev stéller ni fyra fragor till
oss, vilka vi besvarar nedan. Till grund for véra svar ligger foljande
dokument, som vi erhallit per e-post fran Stockholms Stads

miljoforvaltning:

a) PM frin Swedavia om Certifieringsvirden, daterad 2015-04-20

b) Airport Information Sheet for Brussels Airlines gillande Bromma,
utfirdad 2015-03-13

¢) Brev fréin British Aerospace till Braathens Malmo Aviation, daterat
1999-08-27, Ref no JFE.AC013/99, gillande Avro RJ100
Bullervirden.

d) Flight operations Edition 8, sid 191 av 253, gillande operativa
procedurer pA Bromma, utfirdat av Malmo Aviation.

Dessutom har Transportstyrelsen erhéllit foljande tre handlingar frin BAE systems,
tillverkare av de aktuella flygplanstyperna.
€) Bullermitresultat fran British Aerospace, dokument ADE-EFE-C-463-
AC0260 "AVRO 146-RJ100 with LF507-1F engines, compliance with
BCAR Section N Noise and with FAR Part 36 Noise standards,
Supplement No 3 to BAe 146 C of A Report No 137, Juni1993.
f) Brev frin BAe systems till Mamd Aviation gillande Supplementary
Data to Noise certification Data for AVRO RJ100, referens
FOS/SM/37/2015, 1 juni 2015.
g) Brev frin BAe systems till Mamé Aviation gillande Supplementary
Data to Noise certification Data f5r AVRO RJ8S, referens
FOS/SM/31A/2015, 1 juni 2015.
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Olai Kyrkogata 35, Norrképing

Telefon 0771-503 503 Marie Hankanen

Telefax 011-18 52 56 Enheten f6r marknad, milj och analys
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1) Bedémer Transportstyrelsen att de redovisade dokumenten
visar att RJ100 kan framforas s& att ljudemissionerna inte
overstiger 89 EPNdB i medeltal for de tre certifierings-
miitpunkterna?

Transportsstyrelsen konstaterar att dokument c) ovan bland annat visar
att Storbritanniens luftfartsmyndighet har certifierat flygplanstypen
Avro 146-RJ-100 forsedd med fyra motorer av typen Lycoming LF 507-
1F med maximal startvikt 44 225 kg och maximal landningsvikt 40 142
kg, enligt ICAO Annex 16 Vol I kapitel 3. Dokumentet anger att
medelvirdet av certifieringsvirdena i de tre punkterna f6r ovan nimnda
flygplan &r 89 EPNdB, om hénsyn tas till:

I.  en glidbana pa 3,5 grader (vilket motsvarar en halv grad brantare &n
standard certifieringsprocedur), ger enligt dokumentationen 1,7
EPNdB i forbittring i landningsmétpunkten

II.  Stingda luftbromsar, ger enligt dokumentationen 1,8 EPNdB i
forbéttring i landningsmétpunkten.
III.  Startprocedur med cut-back, ger enligt dokumentationen 4,7 EPNdB i
forbittring i médtpunkten avseende start 6,5 km ut fran padragspunkten.

Giillande I) ovan, sa flyger flygplanet hogre 6ver landningsmétpunkten
nér glidbanan hojs till 3,5 grader, jimfort med 3 grader. Denna
avstandsskillnad ger upphov till en ligre ljudniva, bade pa grund av
okad avstandsddmpning och 6kad atmosfirsddmpning. I ICAO Annex
16 Vol I, Appendix 2, avsnitt 9, finns metoder angivna for att beriikna
ljudddmpning orsakad av dessa effekter. Transportstyrelsen bedémer
med hjélp av metoderna ovan att 1,7 EPNdB ér en rimlig ljudddmpning
som kan erhallas p& grund av den hojda glidbanan. Vi har dock ingen
mdjlighet att bedéma rimligheten av ljudminskningen - i EPNdB - i II)
och III) ovan, men Transportstyrelsen har ingen anledning att ifrégasitta
en annan myndighets certifierade resultat, som vi bedémer vara
tillforlitliga.

Det bér poingteras att ovanstiende ljudnivaer avser angiven start- och
landningsvikt i dokument c).

2) Har Transportstyrelsen tillgang till dokument som ytterligare
visar ljudemissionerna vid det redovisade forfarandet vid
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landning for RJ100 i medeltal for de tre certifieringspunkterna
som omniimns i villkoret?

Dokument ¢), f) och g) ovan innehiller ytterligare information gillande
bullermétningar och resultat f5r RJ100 respektive RJ85.

I dokument €) Appendix 1, stycke A1.2.1 redovisas de meteorologiska
forutsittningar som angivna ljudnivier avser. Dessa verensstimmer med
ICAO Annex 16, Volym 1, kapitel 3, avsnitt 3.6.1.

3) Hur bedémer Transportstyrelsen risken for att flygplan i faktisk
trafik framfors pa ett annat siitt iin vad som anges i Operation
Manuals?

Transportstyrelsen genomfor arligen sju tillsynsaktiviteter per flygbolag
med Svenskt AOC.

Vi flyger med en besittning pé bolaget en eller flera ganger per ar for att
bekrifta att samtliga beskrivna procedurer f6ljs i den dagliga verksamheten.

Vi inspekterar utbildning och kontroll i bide simulator och klassrum. Vi
foljer flygbolagsledningens arbete via audits av hela ledningsverksamheten.

Flygbolaget har en skyldighet att rapportera samtliga avvikelser fran
publicerade procedurer som sker inom verksamheten. Transportstyrelsen tar
del av denna rapportering.

Avvikelser fran de procedurer som #r publicerade, tréinade och kontrollerade
forekommer vildigt sillan.

Transportstyrelsen bedomer risken for att flygplan i faktisk trafik avviker
frén publicerade procedurer i Operation Manuals som vildigt liten.

4) Ovriga upplysningar som Transportstyrelsen vill anfora i
drendet?

I bilaga 1 till detta yttrande redovisar vi det antal rorelser av de olika RJ100-
individer respektive RJ85-individersom flugit p4 Bromma fran ar 2009 till
och med ar 2014, och som finns registrerade i Transportstyrelsens
rorelseregister. Varje individ har en registreringsbeteckning. Om denna
borjar med SE ér flygplanet registrerat pd svenskt luftfartygsregister.
Miljovirdighetsbevis for de RI100 och RJ85 som ir svenskregistrerade
aterfinns i bilaga 2. Onskas miljsvirdighetsbevis for utlindskt registrerade
luftfartyg kan luftfartsmyndighet i aktuell stat kontaktas.
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Transportstyrelsen vill ocksa erinra om Europaparlamentets och radets
forordning (EG) nr 1008/2008 av den 24 september 2008 om gemensamma
regler for tillhandahéllande av lufttrafik inom gemenskapen vilken kan ha
biring pa detta fall. Artikel 19 i denna férordning stadgas fordelning av
trafik mellan flygplatser och utévande av trafikrittigheter. I artikel 20 finns
miljoatgirder.

Aven annan reglering kan vara viird att uppméirksamma i detta
sammanhang. Bestimmelser om bullerrestriktioner finns i
Europaparlamentet och radets forordning 598/2014/EU, (som upphéver
direktiv 2002/30/EG). I forordningen finns regler och forfaranden for att av
bullerskil infora driftsrestriktioner vid flygplatser i unionen

Mojligheten till restriktioner finns vad géller de mest bullrande
flygplanstyperna si kallade “marginally compliant aircraft”. RJ100 bullrar
betydligt mindre én sddana flygplanstyper . I artikel 14 i férordningen ségs
att restriktioner som introducerats fore forordningens tillkomst kan fortsitta
gilla, till dess att behorig myndighet (som ej 4r utpekad i Sverige &nnu)
villjer att &ndra restriktionerna.

Yttrandet har beslutats av Simon Posluk. I beredningen av yttrandet har
deltagit avdelningsdirektor Ingrid Cherfils, sektionschef Anna Petersson,
flygoperativ inspektor Lars Kristiansson, sektionschef Lars Haglund, jurist
Anna-Pia Johansson och sakkunnig miljé Marie Hankanen, den senare
foredragande.

Simon Posluk
Enhetschef
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Bilaga 1: Antal rérelser pa Bromma flygplats med flygplantyperna RJ100 respektive RJ85
under aren 2009-2014, kélla: Transportstyrelsens rorelseregister

[Lutfartyg - RelFiyeplanstyp 2009 2010] 2011 2012 2013] 2014
SEDSO r1200] 1712 1584 1762 1424 1574 1766
SEDSY R100] 1576 1384 1539 1452 1436 1622
SEDSX R1100] 1536 1 460| 1543] 1589] 1505 1609
SEDSR R100] 1599) 1551 1584] 1517 1559| 1586
SEDSP Rs200| 1553] 1329 1532 1765 1593 1523
SEDSS RI200] 1571 1387 1578} 1619 1556 1497
SEDSV R1200] 1307 1476 1548 1502 1495 1496
SEDST Ry200| 1353} 1476 1490} 1584 1491 1462
SEDSU R1100| 1408} 1488 1644 1640 1390} 1363
SEDIN RI8S 732 1010] 986 1033] 1091 1213
SEDJO RI8S 267, 814 966, 1057 1121 972
SERII R1200| o] of o o} of 488
00DWK R1100| 92 120] 130] 193] 194 229
fooowL R1200] 92 122 128] 166 176 205
00DW) R1100] 104 112 133] 215 158 204
SEDIR * RISS o] 0 | 296 630] 199
00DWI R1200| 122 76 144 124 171 197
{ooowp R1200| 128} 100| 133] 133} 110] 146
OODWE RI100] 84 78 136 141] 152 140)
00DWG R1200] 110| 62 148 132 122 138
fooowc RI100] 110} 94 125 126 114] 132
jooows R1200] 106 98 94 138 142 130
fooowr R1100] 90 104] 128 132 148} 126
fooowH R1200] 78] 114] 102 116 138] 113]
fooowa R1200] 138] 94 130] 113 116 106
fovrec R1200] o] o] | 54 10] 66
fooosp RISS| 56 78] 40} 53 40| 64
[eria RISS | o] | o] 2 0
OYRCE RISS| o] 0 of | o] o]
OYRCD RIS o] 4 | o] o] o}
00DJK RIS 50} 66, 4 | of o}
000JQ RISS 78 86 24 o] o] o}
00DIL RI85 sof 52 24 | o} of
OODIN RISS! 46 74 3] o] | o]
{oopso RISS 54 8o} 40| o] o] o}
00DIV RISS 46 62 46 12 o} o}
{ooost RIS5 sof 78 ag} 6 o] o}
{ooosr RI8S 48 32 sof 10] o] o}
00DIW RI8S 72 72 sof 27 of of
00DJS RIS 68} 82 56 | o] o
00DJX RISS| 58 72 56 73] o] o}
00D)Y RISS 68 62 62 56 o 0
0002 RISS| 38} 70} 66 63| o] 0

* Exporterad 2014
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2 MILUOVARDIGHETSBEVIS

Transport Agency
) o (NOISE CERTIFICATE)
SWEDEN DIN2012072748
3 5. THiverkare Och Uliverkarens typbeleckning &v Wifiariyget 6. LuRIaryQets tiverkningshurmmer
m-:g)' R e (Mouducnses nd Marndechnr's Desigraton of Aburef) (Alcran Sret Ny
SE-DIN AVRO-148-RJ3S £2231
7. MotorEngne ) 8. Propetier ()
Lycoming LFSO7-AF NA
. Mexima! startmassa (kg) 10.Maximal fsndningsmasss (k9) ('} 1. er
(Maieran Toke-OF Moss) (MDaTam iending Mess) (Moles curicaton standendy
43098 3‘5“ ICAQ Annex 18, Volume |, Chapter 3

1zwwmmnmmﬂmmwmmm

None

13.Bullemiva, lnteraiivid Rl eflekt (] 14. 6l Vid plandiyit ()] 17. % vidsan (]
RSPl FOwer Nelee Lovel) (L. (Tahe ON Noise Lovel)
88,4 EPNOB 73 NA

None
lc.MW(MUMIMMWM mtummmmmﬁnwm7mm|m
ovannimnda lufartyp. som anses upplyits den angivna bullemonmen db de underhills och drivs i

och artikel 6 | frordning (EG) r 216/2008, avseende
enlighet med de kraven ach

‘d ‘d gar

[
19,000 for utfardende Due of el 27 Jul 2012 I?WMWW—"Q%;‘L V‘

Mwwmmmu‘w

() Dessa fun fie ] ¥

(These boxes may be omitted depending on nolse certification standard).

}‘ TRANSPORT o
aSTYRELSEM .
Transport Agency 2 MILJOVARDIGHETSBEVIS
T Reg N Y (NOISE CERTIFICATE)
SWEDEN DJO2012072748
. och registrering 9|5 Tiverkars och Uiverkarens lypbeleckiing 3v RTariygel [6. Listiactygets tven
Raghiration mems) Alrorah) {(Alrcrah Sesied umben)
SEDJO AVRD-tee R ex¢
7. MotorEngne 8. Propelier (*)
Lycoming LFSOT-AF WA
9. Maximel siantmessa () 10. Maximel lsndningsmasss (9) () 1. "
Samimum Teks-OR Maes) (Maimum tanding Mess) {Moles censication sienderdh
43098 38888 ICAO Annex 18, Volume |, Chapter 3

12 Viarigare SNONnQ Som IMDrivas 101 i uppiyBa 06 URAMpGS DUBSrCSrMerngSItandardems

n.%o.m“ nmnu.mqﬂd - s, Opep 3 Vid planfiykt ()17, vid start (1]
AosersiFull-Power Molee Level) (! ot} (Tane-
.4 EPNc8 :gm> H ;E \}t -I WA

Anmirkningar (Nemars)
None
78 Dolia mijovardighetsbevis (Duller) & UTArGal | enlighet med DEags 16, volym | &l Konvensionen om ‘om inkernationel Civi IAFart 8V 0en 7 Gecember 1044 |
oa.memmm(ecmztm svsesnds ovannimnda liftfartyg. som anees upplyiia den sngivna bullemonmen di de underhills och deivs |
eniighet med de kraven och 0 -l
prdey Pl hasiips4 7 Oocamber 194 Ance o
19.0atum for utfardande e ormet 27 Jul 2012 lnwm&{% | N
PN
mwummmmm CABA Fomn 5

(*) Dessa foi fie b ifering

(These boxes may be omitied depending on noise certification standerd).
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2 MILUOVARDIGHETSBEVIS (BULLER)

6’ LUFTFARTSSTYRELSEN -

Swedish Civil Aviation Authoriy

1<

2 MILUOVARDIGHETSBEVIS (BULLER)

o (NOISE CERTIFICATE) . (NOISE CERTIFICATE)
1. Registreningssiat (Sime of regisky) 3 UMSNIIMIMAY (Document o) . 1. Registreringssiat (S of regiery) 3. Dokumentnummes Docunent No)
SWEDEN . I MVB-00260 SWEDEN MVB-00122 . )
4. och regi 0! S. Tilverksre och tiliverkarens typbeteckn luftfactyget . Luftfartygets tilverkningsnummer X i av Wiftfartyget - . Luftfartypets tillverkningsnummer
morxs) mum.mutgﬁ) Aircran Seriet Mumber) ‘.wm b h e u Lmﬁ&m.mam e WAircrah Seriel Mumber)
E-DSO British Asrospace €3221 p British Asrospace €3242

‘ AVRO 146 Series RJ100 SE-DSP AVRO 148 Series RJ100
7. MOtor (Bngine} 9. Propeller () 7. NIOROF (Engine) 8. Propelier (")

Lycoming ALFSO'M F- NIA Lycoming ALFSW-!F N/A
9. Maximal stantmases (k . 10.Madmal landningsmassa (kg) (*) 11. BuMercentifieringsstandard . Maximal startmasss  Maximal landningsmasss .

Mesimum Toke-OF Mose) “) .. Pdeximusm londing 14ees) {Hoins conteation standent) ° (Masdmurn Talo-Off Mese) M) 10 Moudmusm londing Mese) N)(-) " (Noles canification standwrd)

- 44 228 : - 39238 ICAO Annex 16, Volume |, Chapter 3 44 228 : 40 142 ICAQ Annex 18, Volume |, Chapter 3
12. memmwwmm . : 12. som infork

None

13.Bullemivd, latecalivid full effeit (*) | 14.Bullemivi F¥PWil vid planflykt ()[17.Bullemiva vid start (*)
(LateralfFult-Powes Holes Lavel) {Approach Nl Noise Leve) (Toha-OR Nolse Laves)
88,2 EPNdB 97,4 EPI

18. Deita mifjovirdighetsbevis (buller) &¢ utfirdat | enlighet med bilaga 16, vo!ymlull k om civil ufifact av den 7 december
944 och ariikel 8 i frordning (EG) nr 1592/2002, avsesnde ovannbmnda luftfartyg, som anses upplylls den angivna bulk g4 de underhalls

drivs i enlighet med de relevania kraven och operastiva begriinsningama.
mmmumw»mn mnun:«mmmcmmmrm'mmmm)uﬂmmmm

comply

m» .
19. Datum 0+ ulfdrdande (owe ot et 2008-04-16 [zo Underskeft (sinsmse) M ﬁé———-———
miljiviirdighetsbevis skall medidras under alls fiyp -ua-— EASA Form 45
permil shall be camied on board during alt fighte) M
Jmom-mm od nifiering: (Mase’ ks )

None

13

Bukemivh. lateralid A efekd ()
88,2 EPNAB '

ANMAKNINGSS (Remancs)

17.Bullernivd vid stant (*)
{Take-ON Nolss Level)

¢

Detta

ochdrivs i

mmc—u&--wmummvmmucmmwwmmv

the indic

miljovirdighetsbevis (buller) 3¢ utflrdat | entighet med bilags 16, volym | till konventionen om internationell civil luffart av den 7 december
19uocn-moumm(ic)mm/zooz avssende ovannimnda luftfartyg, som anses uppl)
L med de kraven och

48 de underhills

Asticie 8 in respect

(EC) No

of the sbovementioned sircrah, which
SmRations.}

nply with the

Datum fOr utfirdande e of issve): 2008-03-19

¢

Detta mijjviedighetsbevis nlull Mm ombord under alla flygningar.

(This pormit

(*) Dessa 4R fir vtelamnas [

il




A . LUFTFARTSSTYRELSEN /22 o LUFTFARTSSTYRELSEN
(@) Il 2. MILJOVARDIGHETSBEVIS (BULLER) @ O secauncon arsios o 2 MILJOVARDIGHETSBEVIS (BULLER)
(NOISE CERTIFICATE) (NOISE CERTIFICATE)
1. Registreringsstat (Sisw of regisky) 3. o) 1. Registreringsstal (s of regisry) 3. D I
SWEDEN MVB-OM” - SWEDEN
4. Nau ':_a; Qetrering: s. o:‘nll s by dmwmn 6. mﬂmwm a. Nmm.:g; o 9 " 5. Tiver och tl ns by .m;.:,'.w . W
British BSritish Asrospace
E-DSR " AVRO 146 Series RJ100 E3244 SE-DSS AVRO 146 Seies RH00 E3245
7. mw Ia. Propeller (*) 7. Motor (Eagine) |e. Propelier ()
y g ALFS07-1F I.yeomlng ALFS07-1F N/A
9. Maximal startmassa (kg) 1ommwum)(') 11. 9. Maximel stantmasss (kg) 10.Maximal landningsmassa (kg) (*) 11,
(Mmsrmum Tane-OF Mass) (Nokes contfcation sianderd) (Mandrnum Tolo-OR tdoes) (Madenrn tanding Mass) (Moise certificasion standerd)
44 228 40 142 ICAQ Annex 16, Volume |, Chapter 3 44 228 40 142 1CAO Annex 16, Volume |, Chapter 3
12. Ytierlg: gar som info 12. Yiteriig gar som
None None

och drivs | enlighst med de relevanta kraven och operativa begrinsningams.
mmmummummmun--

Civil Avistion desed 7
ond

|mmm!cmo'm.mrq_-m

with the indicaled nolee stan
m.y P
19. Datum ¢ utfSrdsnde (oe of sk 2008-03-19 [zo. undersusn wwors LA Lo
miljovirdighetsbevis skall medtoras under aks fiyg T T
§('- s @m
~ 77 Oessa 1R far ieid pé Aiferingsstandarden (™ -

och drivs i enlighet med de od\,“b‘g

13.Bullemivd, lotersivid full effekt (*) 17.8ullernivd vid start (*) 13.Bullernivd, laterat/vid full effekt (%) 17.8ullemivh vid start ()
(Latorai il Power Nolse Laver) . (Take-ON Noise (LatersiFul-Power Noles Level) {Toka-O Noise Laver)
88,2 EPNdB 88,2 EPNdB
AAMWM) ANMBKNING S (Remerks)
18. Detts mifd (butter) ¥r uth i enly maed bilaga 16, volym | tit ti om i L civil luftfart av den 7 december 8. Detta miljovirdighetsbevis nommmnmmmmne volym | till b ti civil luftfart av den 7 december
1mmms.m¢m(scmmmooz mmwmmnﬁamm s0m anses uppfyits den sng d 1mm-mslm¢un(ec)m1swzooz lunmm somams pplys den ang db de underhills

mw—muwmum 16, Vohame | 16 the
0 comply with the indicated nolee slenderd
) m)

Avigtion deled 7 -mmw(u)m|mmunm
n

19. Datum 10¢ Utf§rdande (Dste of issuey: 2008-03-19

20. Underskrift (Signenwe): é,ﬁ %;———'—'—' .

dmmwmmwmmmwmr

hp o Rights)
2
-

(“) Dessa fak fie ph b ifh m

@A—-m GASA Form 45
Lvaynies
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1. Registreringsstat (suse of regisry) 13 Dokumentnummer @ocument No) ]
SWEDEN MVB-00200

2. MILUOVARDIGHETSBEVIS (BULLER)

{NOISE CERTIFICATE)

of the sbovementioned siscrah, which is considersd o comply
Smilstions.)

with the

och drivs i enlighet med de relevanta kraven och operativa begriinsningsma.
(This Noise mn--mmmumu.vummnouumnmmmcmm:um|mmnm¢c)m‘mmmuhm

och reg 9 ing 5. och tilh g v utfartyget . Luftfartygets tiltverkningsnummer
merks) wnmumdm (Alrergh Secial Number)
| Se-bsT AVRO 145 Series RJ100 E3247
7. MOlor (Engine) 8. Propeler (*)
T Ly ing ALFS07-1F NA
9. Maximal startmassa (ko) 10.Maxima! landningsmassa (kg) (*) 1.
(Masdmms Tasoo-OF Mess) (Mantomum tonding Mass) (Noive cortifeation stenderdy
44 225 40 142 ICAO Annex 16, Volume |, Chapter 3
12. Yierigi 9ar som ink
None
13.Bullerivd, lateralivid full effekt () 17.Bullemivé vid start (")
(LaterstPi-Power Holee Lovel) (Tohen-OR Noies Lovel)
88,2 EPNdB '
ANMBIKNINGS! (Rements)
tia mijovardighetsbevis (buller) 8¢ utfirdat i enlighet med bilage 18, volym | till [ i civil luftfart av den 7 december
944 och antikel 6 i Krordning (EG) v 159272002, avseende ovanndmnda luftfartyg, wnmm fylla den angl di de underhils

standard

20.

Sy £ G A—

yhmm 10 utfirdande (Oste of iseve): 2008-03-19

& Detta miljivirdighetsbevis skall medidras omb
© (This permit shatt be comrted on b g o8 Mghts)

-l

@*“ CASA Form 45
| o samed
Uy

. (") Dessa fait far veldmnes [ ] rifiering ™

slendard).
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2 MILJOVARDIGHETSBEVIS (BULLER)

(NOISE CERTIFICATE)

1. Registreringsstat (Gue of regiswy)
SWEDEN .

3. Dokumeninummer
MVB-00187

M'ﬂl

13.Bullemivd, lateralivid il effekt (%)
¢ Hoies Lovel)
88,2 EPNAB
ANMSKNINGSE (Remarts)

4. itet och reg g S. Tiliverkare och tiliverkarens typbeteckning sv luftfartyget 8. Lufartygets tiliverkningsaummer

b‘b’-‘nm of Alxraft) (Aroraht Seniat Mumber)
SE-DSU AVRO 146 Series RJ100 E3248

7. MOADY (Eagine) . Propetier (*)
I.yeomlnu M.F507-1F NA

9. Maximel startmasss 10.Maximal landningsmasss 1.
(Maximnom Tete-OF Moss) e (e toncing Mess) "0 (Noiss ceniication standesd)
44 228 40 142 ICAO Anpex 16, Volume |, Chapter 3

12. Yiterkig dringar som ink .
None

17.Cutlermiva vid start (*)
(Taho-ON Maise Level)

. Detta miljovardighetsbevis
19440d\amwlmm(EG ) e 9
och drivs | enlé

M)ltuﬂlﬂdllnﬂgwmdbhglw volym # th k om i
50212002, avseends ovanndmnda luftfertyg. som snses upplylia den

dvilwmwdnn7¢ceembu
Vdd de

derhiks

oly

g och
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AVRO 146-RJ100 WITH LPS07~-1PF ENGINES
COMPLIANCE WITH BCAR SECTION N NOISE AND WITH

FAR PART 36 NOISE STANDARDS

SUMMARY

This report is the third supplement to the BAe 146 Certification of
Airworthiness Report No 137. It presents sideline, take-off and approach
noise levels for the AVRO 146-RJ100 regional jet aircraft in order to
demonstrate compliance with the noise requirements of BCAR Section N and FAR
Part 36. The five maximum take-off and landing weight development phases of
;.:gsoai;craft_ are covered up to Phase 4, ie a MTOW of 101500 1b and a MLW of

The AVRO 146-EJ100 is a development of the BAe 146 Series 300 and is powered
by Textron LFS07-1F engines. From a noise certification standpoint, this
aircraft variant differs from the BAe 146 Series 300 with LFS07 engines of the
original noise submission, only, with respect to the Aircraft Plight Manuals
standards of full-power take-off climb performance. The AVRO 146=RJ100 has a
nominal 4% improved take-off climb gradient with a 2.3% increase in engine net
thrust compared with the conservative standard of the Bhe 146 Series 300. The
approach certification cases are unaffected.

The AVRO 146-RJ100 certification noise levels have been calculated from the
CAA and FAA approved noise databases. These were derived from measurements on
a BAe 146 Series 300 aircraft and presented in C of A Report No 137, The
differences in full power take-off performance have been accounted for by
using the reference flight profiles derived for the AVRO 146-RJ100 in
conjunction with the BAe 146 Series 300 noise databases. These adequately
cover the AVRO 146-RJ100 thrust requirements for the range of take-off weights
considered. The flight profiles are based on the same performance standards
as those used in the derivation of the Aircraft Flight Manual.

The tables presented below compare the corrected noise levels at the maximum
take-off and landing weights, for which certification is required, with the
1imits of BCAR Section N, Issue 5, Chapter N3-1,3 and with those of § 3in

ix C to PAR Part 36 (at Amendment 36-18 standard). Noise levels for the
take-off position are shown both with and without the use of the permitted
cutback procedure. For noise certification pu s the cagse to considered
is with cutback. In each table, approach noise certification levels are shown
for the four landing configurations scheduled in the Flight Manual viz 33 deg
and 24 deg landing flap settings, each with the airbrakes ‘open’ and ‘closed’.
In these tables, the 33 deg flap setting with the airbrakes ‘open’ is the
noisiest configuration and therefore the cne to be considered for noise
certification.

The noise levels not required for noise certification have been retained in
this report for validation by the certificating authorities, so that they may
be included as supplementary data in the Aircraft Flight Manual.

]
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PHASE 1 OF WEIGHT DEVELOPMENT

Maximum take-off weight 1b (kg) 95000 (43091)
Maximum landing weight 1b (kg) 83000 (37648)

POSITION NOISE LIMIT AVRO 146-RJ100 90%
{BCAR SECTION N CERTIFICATION CONFIDENCE
AND FAR PART 36) NOISE LEVEL INTERVAL
EPNdB EPNGB
SIDELINE 94.8 88.3 +0.3
TAKE-OfF
i) No cutback 93.4 88.8 +0.2
ii) With cutback 93.4 83.8 0.2
APPROACH
i) 33 deg flap:
airbrake OPEN 98.7 97.2 0.2
airbrake CLOSED 98.7 95.6 0.2
i1) 24 deg flap:
airbrake OPEN 98.7 94.6 +0.2
airbrake CLOSED 98.7 93.2 .30.2
PHASE 2 OF WEIGHT DEVELOPMENT
Maximm take-off weight lb (kg) 97500 (44225)
Maximm landing weight 1b (kg) 84500 (38328)
POSITION NOISE LIMIT AVRO 146-RJ100 90%
(BCAR SECTION N CERTIFICATION QONFIDENCE
AND PAR PART 36) NOISE LEVEL INTERVAL
EPNdB EPNdB EPNdB
SIDELINE 94.9 88.2 +0.3
TAKE-OFF
i) No cutback 93.5 89.4 +0.2
ii) With cutback 93.5 84.7 0.2
APPROACH
1) 33 deg flap:
airbrake OPEN 98.8 97.3 +0.2
airbrake CLOSED 98.8 95.7 0.2
ii) 24 deg flap:
airbrake OPEN 98.8 94.6 +0.2
airbrake CLOSED 98.8 93.2 0.2
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PHASE 3 OF WEIGHT DEVELOPMENT PHASE 4 OF WEIGHT DEVELOPMENT
l Maximum take-off weight 1b (kg) 97500 (44225) l Maximum take-off weight lb (kg) 101500 (46039)
Maximum landing weight 1b (kg) 86500 (39235) Maximum landing weight 1b (kg) 88500 (40142)
l POSITION ( NOISE LIH&'I.; N AVRO ;;6-&1&0‘0 90% l POSITION ( NOISE LIMIT AVRO 146-RJ100 90%
BCAR SECTI CERTIFICAT CONFIDENCE BCAR SECTION N CERTIFICATION CONPIDENCE
AND PAR PART 36) NOISE LEVEL INTERVAL AND PAR PART 36) NOISE LEVEL INTERVAL
EPNAB EPNAB EPNAB EPNGB BPNAB EPNdB
' SIDELINE 94.9 88.2 +0.3 l SIDELINE 95.0 88.1 40.3
TAKE-OFF TAKE-OFF
| i) No cutback 93.5 89.4 20.2 i) No cutback 93.7 90.3 +0.2
! ii) With cutback 93.5 84.7 +0.2 ' i) With cutback 93.7 86.1 0.2
i) 33 deg £l i) 33 deg £).
ap: ) ap:
airbrake OPEN 98.8 97.4 +0.2 ' airbrake OPEN 98.9 . 97.6 +0.2
airbrake CLOSED 98.8 95.8 *0.2 airbrake CLOSED 98.9 95.8 0.2
l ii) 24 deg flap: . ii) 24 deg flap:
airbrake OPEN 98.8 94.7 +0.2 l airbrake OPEN 98.9 94.7 +0.2
l aicbrake CLOSED 98.8 93.2 *0.2 ' airbcake CLOSED 98.9 93.2 30.2
It can be concluded from the data presented above that, for each of
PHASE 3 (OPTIONAL) OF WEIGHT DEVELOPMENT ' the combinations of maximm take-off and landing weights considered,
the sideline, take-off and approach certification levels are less
Maximum take-off weight 1b (kg) 99500 (45132) than the appropriate noise limits prescribed in both BCAR Section N
| Maximam landing weight 1b (kg) 86500 (39235) l and FAR Part 36. Also, the 90% confidence intervals quoted above are
well below the prescribed limit of +1.5 EPNAB (typically +0.2 EPNAB).
POSITION NOISE LIMIT AVRO 146-RJ100 90% Compliance of the AVRO 146-RJ100 aircraft powered by LFS07-1F engines
' (BCAR SECTION N CERTIFICATION | CONFIDENCE . is therefore demonstrated with the noise type certification
AND FAR PART 36) NOISE LEVEL INTERVAL requirements of BCAR Section N and FAR Part 36. The maximum take-off
EPNAB EPNGB EPNdB landing weights specified in the Aircraft Flight Manual will
l ' determine the certification noise levels applicable to an individual
s1 & 94.9 86.1 0.3 aiccrafe.
- ’A’ weighted noise levels are included in this report for validation
l TAKE-OFF . by the certificating authorities. These levels have been derived to
i) No cutback 93.6 89.8 +0.2 the same standard of analysis as prescribed for the certification
ii) with cutback 93.6 85.4 +0.2 EPNL values.
l i) 33 deg £l l
ap:
airbrake ogm 98.9 97.4 +0.2
| airbrake CLOSED 98.9 95.8 30.2 ]
i1) 24 flap:
l u:gigke OPEN 98.9 94.7 40.2 l
airbrake CLOSED 98.9 93.2 +0.2
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CONTENTS AVRO 146-RJ100 WITH LFS07-1F ENGINES
PAGE ' COMPLIANCE WITH BCAR SECTION N NOISE AND WITH
1 INTRODUCTION 7 ' FAR PART 36 NOISE STANDARDS
2 AIRCRAFT DEFINITION 7
3 DERIVATION OF CERTIFICATION NOISE LEVELS 9 l INTRODUCTION
4 COMPLIANCE WITH BCAR SECTION N AND WITH FAR PART 36 9 The cgru&gation :lfu A:lmrt.hims: Regggt l:o 13;1 (Refetgc:y 1)
demonstral that BAe 146 Series aircraft power Textron
5 NOISE LEVELS IN AN ALTERNATIVE METRIC 10 ' LPS07-1P (or 1H) engines complied with the noise limits of BCAR
Section N Issue 5, Chapter N3-1, 3 (Reference 2} and with the
REFERENCES n identical Stage 3 limits in Appendix C to FAR Part 36 (Reference 3).
. Noise certification is now required for the AVRO 146-RJ100 aircraft.
TABLES The AVRO 146-R3J100, hereinafter referred to as the RJ100, is a
development of the BAe 146 Series 300 test aircraft of Reference 1,
1 RJ100 AIRCRAFT AND ENGINE DESCRIPTION 12 ' l;:einafter ;efer;ectlh:o as the sgri;s 300. The m;g “ugis;o h being
racteristics o se two aircraft types are
2 RJ100 CERTIFICATION NOISE LEVELS powered by Textron LF507 engines. However, their respective Aircraft
Flight Manuals’ (AFM) fettomnce standards reflect a small
a) Phase 1 of Weight Development 13 improvement in the ful r take-off climb performance of the RJ100
b)  Phase 2 of Weight Development 13 over that of the Series 300. It is this difference that has
c) Phase 3 of Weight Development 1u necessitated a revision to the sideline and take-off noise
d) Phase 3 (Opticnal) of Weight Development 14 . certification levels originally presented in Reference 1. The
e) Phase 4 of Weight Development 15 approach noise certification levels remain unchanged.
This report, which is the third supplement to Reference 1, is written
FIGURES in tet:' th:.ho dual e;ungard:‘ of BCAR icctignm N ang PAl;ogarti3g. It
shows measured noise databases from Series trials
1 RJ100 GENERAL ARRANGEMENT 16 hava.,b:en us::. to dmi?strat:h that the a.ngo aitcraftl red b{he
-1F ts
3 AJL00 rt - AL wEIGH? . l A I.!":‘»Os meng s complies with the appropriate noise of se
CHARTS
Maximum Take-Off Weights (MTOW) and Landing Weights (MLW) are covered
. up to the Phase 4 weight development limits as detailed below:
APPENDICES
1 RJ100 REFERENCE FLIGHT PROFILES 18 l
I MLA
2 DERIVATION OF THE RJ100 SIDELINE NOISE LEVELS 39 ugmnmmn Gt ]_:l(u:g) 1b (kg)
3 DERIVATION OP THE RJ100 TAKE-OFF NOISE LEVELS s8 l
] N OF THE RJ100 ‘A’ WEL NoTSE 6 l 95000 (43091) | 83000 (37648)

ol = W

ATRCRAFT DEFINITION .

The RJ100 is a four~engined, high wing subsonic regional jet aircrafet
seating 100 passengers in a S abreast layout. It is a development of
the Series 300, providing Category IIIA All-Weather Landing
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capability, roved avionic systems, and is powered by the Full
mpt;grit;y Digizal Engine Control (FADEC) variant of the Textron LPS07
engine, designated the LFS07-1F. (The Hydromechanical mechanical
variant, designated the LPS07-1H, was only available on the

Series 300). A general arr: t of the aircraft is shown in
Figure 1 with relevant informaticn presented in Table 1.

From a noise certification standpoint, the RJ100 differs from the
Series 300 solely in respect to the standard of full-power take-off
climb performance. The source noise characteristics of these two
aircraft types are identical.

The Series 300 take-off performance standard used for the noise
submission was compatible with that used to produce the Series 300
AFM, vhich wvas based on a conservative thrust level. An improved
performance standard has been used in the preparation of the RJ100
APM, taking full credit for thrust levels now demonstrated as being
available.

The differences in take-off climb gradient and engine net thrust are
shown in the table below covering the range of maximum take-off
weights under consideration.

NTOW ca-r CLIMB GRADIENT (%) | RJ100 THRUST (1b/ENG) | RJ100
(1b) (£t)
| $.300 RJ100 IMPROVEMENT | S.300 RJ100 IMPROVEMENT
: 101500 400 - - - 5135 5256 2.4
1000 11.91 12.38 4.0 5044 5158 2.3
1500 11.57 12.02 3.9 4967 5075 2.2
| 2000 11.27 11.69 3.7 4891 4993 2.1
3000 10.83 11.22 3.6 747 4835 1.9
} 95000 400 - - - 5167 5294 2.5
1000 13.49 14.03 4.0 5075 5195 2.4
1500 13.13 13.63 3.8 4998 5112 2.3
! 2000 12.80 13.28 3.8 4922 5030 2.2
i 3000 12.32 12.76 3.6 4777 487 2.0

* climb gradients calculated between successive height, ie at
1000 ft, gradient is between 400 ft and 1000 ft, etc.

The effect of these differences on the gideline and take-off noise
certification levels are accounted for using the procedures described
in Section 3 and Appendices 2 and 3.
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DERIVATION OF CERTIFICATION NOISE LEVELS

In the Series 300 noise submission, the take-off and approach noise
levels were derived from Noise Power Distance (NPD) databases in
accordance with the equivalent procedures prescribed in the noige
certification guidance material of References 4 and 5. The peak
sideline level was derived from a sideline noise database corrected in
accordance with reference aircraft take-off conditions as described in
Reference 1, Section 6.2.

The CAA and FAA approved Series 300 noise databases have been used in
conjunction with RJ100 reference take-off profiles to derive the
RJ100 sideline and take-off noise certification levels. This method
of demonstrating liance is valid by virtue of the RJ100 having the
same noise characteristics as the Series 300. The engine thrust
requirements for the various weight cases considered are within the
range of thrusts used in deriving the Series 300 databages.

The derivation of the RJ100 reference take-off flight profiles for
each of the maximum take-off weights under consideration is described
in x 1. The procedure for calculating the corresponding
sideline and take-off noise certification levels, using these profiles
with the Series 300 noise databases, are described in Appendices 2
and 3 respectively.

Por the approach certification cases, the maximm landing weights and
performance standards for the two aircraft variants are identical.
This being the case there will be no to the reference approach
profiles presented in Reference 1, 1 (reproduced in

ix 1 of this report). Consequentially, the approach noise
certification levels for the RJ100 will be the same as those presented
in Reference 1 for the Series 300.

COMPLIANCE WITH BCAR SECTION N AND WITH FAR PART 36

The fully corrected sideline and take-off noise levels derived in
Appendices 2 and 3 and the approach noise levels ted in

Reference 1 are presented in Tables 2(a) to 2(f) for the maximum
take-off and landing wo:ghts for which certification is required.
These levels are compared with the noise levels prescribed in BCAR
Section N, Issue 5, Chapter N3-1, 3 and with the identical

Stage 361;»130 limits in Appendix C to FAR Part 36 (at Amendment 36-18
gtandard).

In each of these tables the take-off is quoted with and without
cutback, and the approach with the four landing configurations
scheduled in the Flight Manual (viz 33 deg and 24 deg landing flap
settings each with the airbrakes ‘open’ and ’closed’). For noise
certification purposes, the take-off case to be considered is with
cutback, and for the approach 33 deg flaps with airbrakes ’‘open’
(noisiest configurationm).

The noise levels not required for type certification have been
included for validation by the certificating authorities so that they
may be presented as supplementary data in the Aircraft Flight Manual.

-4
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The variation of sideline, take-off and approach noise levels with
aircraft weight is summarised in Figure 2. This information is also

included in the Aircraft Plight Manual, with aircraft weight specified

in 1b or kg units as appropriate.

It can be concluded from the comparisons given above that, the
sideline, take-off and approach certification noise levels are less
than the limits prescribed in either BCAR Section N or PAR Part 36.

Compliance of the RJ100 powered by LF507-1F engines is therefore
demonstrated with the noise certification requirements of BCAR
Section N and of FAR Part 36. The maximm take-off and landing
weights specified in the Aircraft Flight Manual will determine the
certification noise levels applicable to an individual aiccraft.

NOISE LEVELS IN AN ALTERNATIVE METRIC

The FAA require noise levels in ‘A’ weighted decibels under
certification conditions for publication in their Advisory Circular
AC36.3. Therefore, the 'A’ weighted noise levels of the RJ100 are
presented in Aﬁhﬂix 4 for validation the certificating
authorities. se¢ levels have been derived from the take-off and
approach NPD charts presented in Reference 1, Appendix 11 which were
produced to the same standard of analysis as prescribed for the
certification levels.

A0

FAA
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ADE-ETA-C-463-AC2080, BAe 146
Cof A rt No 137; ‘Bhe 146
Series 300 with LP507 Engines.
Compliance with BCAR Section N
Noise and with PAR Part 36 Noise
Standards;’

Pebruary 1992

British Civil Airworthiness
Requirements Section N - Noise
(CAP 469), Issue S

1 August 1990

Pederal Aviation Regulations

Part 36 Noise Standards: Alircraft
Type and Airworthiness
Certification (Including Changes 1
to 23 incorporating Amendments 36-1
to 36-18)

Bffective: 18 August 1990

ICAO Committee on Aviation
Bnvironmental Protection.
BEnvironmental Technical Manual on
the use of Procedures in the Noise
Certification of Aircraft, WGAR 3
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AIRCRAFT WEIGHTS
MAXIMUM TAKE-OFF

MAXIMUM LANDING

AIRCRAFT GROSS DIMENSIONS

OVERALL LENGTH
WING SPAN
HEIGHT

ENGINE DESCRIPTION
MANUFACTURER

ENGINE
ENGINE DESIGNATION
ENGINE NOZZLE TYPE:

ENGINE PERFORMANCE

SEA-LEVEL BYPASS RATIO

1008 PAN SPOOL RPM
100% HP SPOOL RPM

SEA-LEVEL STATIC THRUST

IN ISA CONDITIONS

95000 1b (43091 kg)
97500 1b (44225 kg)
99500 1b (45132 kg)

101500 1b (46039 kg)

83000 1b (37648 kg)
84500 1b (38328 kg)
86500 1b (39235 kg)
88500 1b (40142 kg)

101.5 £t 30.9
86.4 ft 26.3
28.2 ft 8.6

TEXTRON LYCOMING
LPS07-1F (where F denotes FADEC)
PAN: PLAIN ANNULAR

CORE: PLAIN QONICAL

5.2
7602
20000

7100 1b

TABLE 1 - RJ100 AIRCRAFT AND ENGINE DESCRIPTION

ADE-EFE-~C~463~AC0260
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TABLE 2(a) - PHASE 1 OF WEIGHT DEVELOPMENT
Maximm take-off weight lb (kg) 95000 (43091)
Maximum landing weight 1b (kg) 83000 (37648)
POSITION NOISE LIMIT CERTIFICATION 90%
(BCAR SECTION N NOISE LEVEL CONFPIDENCE
AND FAR PART 36)
EPNAB EPNdB EPNdB
SIDELINE 94.8 88.3 +0.3
TAKE-OFF
i) No cutback 93.4 88.8 +0.2
ii) with cutback 93.4 83.8 +0.2
APPROACH
1) 33 deg flap:
airbrake OPEN 98.7 97.2 +0.2
airbrake CLOSED 98.7 95.6 +0.2
ii) 24 flap:
aixg:gko ogm 98.7 94.6 40.2
airbrake CLOSED 98.7 93.2 +0.2
TABLE 2(b) - PHASE 2 OF WEIGHT DEVELOPMENT
Maximm take-off weight 1b (kg) 97500 (44225)
Maximm landing weight 1b (kg) 84500 (38328)
POSITION NOISE LIMIT CERTIFICATION 90%
(BCAR SECTION N NOISE LEVEL CONFIDENCE
AND PAR PART 36) INTERVAL
EPNGB EPNdD EPNdB
SIDELINE 9.9 88.2 40.3
TAKE-OPF
i) No cutback 93.5 89.4 +0.2
ii) with cutback 93.5 84.7 +0.2
APPROACH
i) 33 deqg flap:
airbrake OPEN 98.8 97.3 +0.2
airbrake CLOSED 98.8 95.7 +0.2
1i) 24 deg flap:
airbrake OPEN 98.8 94.6 +0.2
airbrake CLOSED 98.8 93.2 +0.2

TABLE 2 - RJ100 CERTIFICATION NOISE LEVELS
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TABLE 2(c) — PHASE 3 OF WEIGHT DEVELOPMENT
Maximum take-off weight lb (kg) 97500 (44225)
Maximm landing weight 1b (kg) 86500 (39235)
POSITION NOISE LIMIT CERTIFICATION 90%
(BCAR SECTION N NOISE LEVEL CONFIDENCE
AND PAR PART 36) INTERVAL
EPNdB EPNGB EPNGB
SIDELINE 94.9 88.2 0.3
TAKE-OFF
i) No cutback 93.5 89.4 20.2
ii) with cutback 93.5 84.7 +0.2
APPROACH
i) 33 deg flap:
airbrake OPEN 98.8 97.4 +0.2
airbrake CLOSED 9.8 95.8 +0.2
ii) 24 deg flap:
airbrake OPEN 98.8 94.7 +0.2
airbrake CLOSED 98.8 93.2 +0.2

TABLE 2(d) - PHASE 3 (OPTIONAL) OF WEIGHT DEVELOPMENT

Maximm take-off weight 1b (kg) 99500 (45132)
Maximm landing weight 1b (kg) 86500 (39235)

POSITION NOISE LIMIT CERTIFICATION 90%
(BCAR SECTION N NOISE LEVEL CONFIDENCE
AND FAR PART 36) INTERVAL
EPNAB EPNdB EPNGB
SIDELINE 94.9 88.1 +0.3
TAKE-OFF
i) No cutback 93.6 89.8 +0.2
ii) with cutback 93.6 85.4 +0.2
APPROACH
i) 33 deg flap:
airbrake OPEN 98.9 97.4 +0.2
airbrake CLOSED 98.9 95.8 *0.2
ii) 24 deg flap:
airbrake OPEN 98.9 94.7 +0.2
airbrake CLOSED 98.9 93.2 +0.2

TABLE 2 - RJ100 CERTIFICATION NOISE LEVELS (CONTINUED)

-
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TABLE 2(e) - PHASE 4 OF WEIGHT DEVELOPMENT
Maximm take-off weight 1b (kg) 101500 (46039)
Maximm landing weight 1b (kg) 88500 (40142)
POSITION NOISE LIMIT CERTIPICATION 90%
(BCAR SECTION N NOISE LEVEL CONFIDENCE
AND FAR PART 36) INTERVAL
EPNGB EPNdB EPNdB
SIDELINE 95.0 88.1 +0.3
TAKE-OFF
i) No cutback 93.7 90.3 +0.2
ii) with cutback 93.7 86.1 0.2
APPROACH
i) 33 deg flap:
airbrake OPEN 96.9 97.6 +0.2
airbrake CLOSED 98.9 95.8 $0.2
ii) 24 deg flap:
airbrake OPEN 98.9 94.7 +0.2
airbrake CLOSED 98.9 93.2 0.2

TABLE 2 - RJ100 CERTIFICATION NOISE LEVELS (CONTINUED)
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DIMENSION

in ]
A 28 - 2 8.59
B 101 6 30.94
c 86 5 26.34
D 15 6 4.72
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APPENDIX 1
RJ100 REPERENCE FLIGHT PROFILES

This appendix describes the standards of aircraft and powerplant performance
used to determine the relevant parameters for the RJ100 take-off and approach
reference flight paths. A detailed discussion on the determination of the
reference take—off profiles using cutback procedures is included.

OONTENTS

Al.l
Al.2
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.

PIGURES
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BAGE
PERFORMANCE STANDARD 19
REFERENCE CONDITIONS
Al.2.1 Meteorological 19
A1.2.2 Take-Off 19
Al1.2.3 Approach 20
DERIVATION OF REFERENCE FLIGHT PROFILES
Al.3.1 Take-Off Profiles With and Without Cutback 20
SR

Al.3.2 Approach Profiles 22
REFERENCES 25

26 - 29

Definition of the Reference Flight Profile For a MIOW « 95000 1b
Definition of the Reference Flight Profile Por a MION = 97500 1b
pefinition of the Reference Flight Profile For a NIOW = 99500 1b
pefinition of the Reference Flight Profile For a MIOW = 101500 1b

30 - 38
Reference Take-Off Plight Profile For a MIOW = 95000 1b
Reference Take-Off Plight Profile For a MIOW = 97500 1b
Reference Take-Off Plight Profile For a MIOW = 99500 1b
Reference Take-Off Flight Profile For a MIOW = 101500 1b

Take-Off PNLTM NPD Chart

PNLT Directivity : Take-Off Power
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PNLT Directivity : 79% Fan Speed
PNLT Directivity : 71% Pan Speed
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Al.2.2
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PERFORMANCE STANDARD

The aircraft and powerplant performance standards used in the
derivation of the reference take-off and approach profiles below are
consistent with those used to produce the Aircraft Plight Manual.
REFERENCE CONDITIONS

The reference conditions for demonstrating compliance with BCAR
Section N and FAR Part 36 are the same. These are defined below.

Meteorological

The Series 300 databases used in this submission were corrected to the
following reference atmospheric conditions.

a)  sea level pressure of 1013.25 mb (2116 1bf/ft’)
b)  ambient temperature of 25°C (77°F)

c) relative hunidity of 70%

d) zero wind

Conditions b), ¢) and d) above were considered to apply throughout the
reference air mass.

The aircraft position and performance data presented in the subsequent
sections relate to a sea level airfield with ISA + 10°C atmospheric
conditions and zero wind.

Take-Off

. The refecence take—off conditions are:

a) Maximm Take-Off Weights (MTOW) : 95000 1b (43091 kg)
97500 1b (44225 kg)
99500 1b (45132 kg)
101500 1b (46039 kg)

b) take-off climb speed is V, + 10 knots appropriate to the MIOW's
2 pprop

c) the selected take-off flap setting is 18 degrees.

d) the use of a cutback procedure above 690 ft (210 metres) with
the thrust on all four engines reduced to that which will
provide either a climb gradient of at least 4% or level flight
with one engine inoperative, whichever thrust is greater.

e) forward centre of gravity position.

£) engine air bleeds ‘OFF’.

9) APU operating.




Al.3
Al.3.1
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The reference approach conditions are:

a) Maximm Landing Weights (MLW) : 83000 lb (37648 kg)
84500 1b (38328 kg)
86500 1b (39235 kg)
88500 1b (40142 kg)

b) approach speed of 1.3 V, + 10 knots appropriate to the MLW's
quoted above.

c) an approach flap setting of 33 degrees with airbrakes ‘open’
(the noisiest configuration) and undercarriage down.

(NOTE: 33 degree flape with airbrakes 'closed’ and 24 degree
flaps with airbrakes ‘open’ and ‘closed’ have been
considered so as to provide supplementary noise data for
inclusion in the Aircraft Flight Manual.)

an coach glideslope angle of 3 degree, giving an aircraft
h:l t of 394 ft (120 m) above the ground at the noise measuring
site.

d)

e) forward centre of gravity position.
£) engine airbleeds ‘ON’.
9) APU operating.

Derivation of Reference Flight Profiles
Take-Off Profiles With and Without Cutback

A reference take—off profile consists of a ground run, followed by an
acceleration phase from V, to V, + 10 knots EAS between heights of 35
and 400 feet. Both of these phases use the take-off power rating with
18° flaps selected, engine bleeds ‘off’ and the APU operating. The
aircraft speed and engine power settings are then maintained during
the subsequent climb-out phase.

Above 690 f£t, a cutback procedure can be initiated when the engine
power is reduced to that required to maintain a 4% climb gradient with
all engines operating whilst maintaining aircraft sgaed In the event
of an engine failure this would produce a small positive climb
gtadiont for the RJ100. The point in the flight path at which cutback

s initiated is where the full power take-off noise does not intrude
into the PNLT time history used for the calculation of the duration
correction {ie, it is less than PNLTM-10.5 PNAB).

a) Without Cutback

The take-off profiles without cutback for each of the four NTO4
cases under consideration were derived from Reference Al.l.
These are shown in Figures Al.l to Al.4 with the relevant data
tabulated below.
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BCAR SECTION N AND PAR PART 36
T/0 PLIGHT PROFILES WITHOUT CUTBACK

Take-Off Weight

b 95000 97500 99500 101500
(kg) (43091) | (44225) | (45132) | (46039)

T/0 Distance to 35 ft ft 5681 5962 6200 6446
ts:geed @ 35 ft kt EAS 148.5. 149.7 150.7 151.8

imb Speed kt EAS 152.0* 183.7 155.0 156.4
Total Distance to:

400 ft ft 8549 9023 9422 9828
1000 £t ft 12827 13512 14086 14674
1500 ft ft 16495 17363 18089 18833
2000 ft ft 20261 21319 22202 23110
3000 ft ft 28098 29555 30772 32026
Take=Off Power
Net Thrust (Xn) at:

400 ft 1b/eng 5294, 5280 $268 - 5256+~
1000 £t 1b/eng 5195 . 5181 5169 5158
1500 ft 1b/eng 5112 . 5098 5086 5075
2000 ft 1b/eng 5030 - 5016 5004 4993
3000 £t 1b/eng 4871 4858 4847 4835,

Take~Off € 21325 ft from SOR

&m ft 2136 2001 1893 1791
M Slant Ran ft 2119 1985 1880 1779
Corr. Net Thrust (Xn/b) lb/eng 5399 $381 $367 5354
Aircraft Speed kt TAS 159.4 160.9 162.0 163.2

b)

With Cutback

It is necessary in the derivation of an optimum cutback take-off
profile to select the cutback point such that the noise levels
during the time interval defined by PNLTM=-10.5 are generated
when the engines are operating at cutback power.

The decivation of the cutback point, and subsequently the
reference profile, requires knowledge of:

- the spool-down characteristics of the engines,

- the PNLT Noise Power Distance (NPD) relationships,
- the noise directivity characteristics,

- the full power take-off data tabulated above.
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The spool-down characteristics were specified in Reference Al.2,
Appendix 1, Section Al.3 based on measured data viz:-

i) eleven seconds were required to reach stabilised cutback
power conditions.

ii) the height gain during the spool-down manceuvre (the
'bunt’) over and above that expected from an instantaneous
transition was 40 feet.

The PNLT NPD chart presented in Reference Al.2, Appendix 1,
Figure Al.2, covered Minimm Slant Ranges (MSR) spanning 1250
to 2500 ft. This is reproduced as Figure Al.S.

The PNLT directivity plots covering appropriate MSR’s are
presented in Figures Al.6 to Al.9 for the full power, 87% N1,
79% N1 and 71% N1 power settings respectively. These
(PNLT-PNLTM) versus mle to engine intake axis directivity
plots have been deri: from the average of four flyover runs
performed at each nominal power setting. The 87%, 79% and 71%
N1 data, which had average measured corrected net thrusts (Xn/b)
of 4368, 3268 and 2394 lb/engine respectively, are applicable to
the reference cutback values which range from 3293 to

3105 1b/engine. These have been derived from the cutback power
charts included in Reference Al.l. .

On completion of the spool-down phase, the angle to ine
intake axis associated with PNLTM-10.5 can be derived from the
directivity plots presented in Pigures Al.8 and Al.9

(typically 40 deg). Cutback initiation will then be 11 seconds
prior to this. The cutback take-off reference profile can then
be calculated using this information together with the full
power take-off reference data presented on Page 21.

A susmary of the calculation process is given in Tables Al.1 to
Al.4 leading to the definition of the cutback take-off reference
profiles for each of the four MIOW cases under consideration.

In each case the PNLT values at the initiation and at the end of
the spool-down are shown to be at least 10.5 PNAB below the
cutback PNLTM in accordance with certification practice,

ie Reference Al.3 Section 2.2.1 and Reference Al.4

Section 9a(2).

The resulting take-off profiles for the aircraft operating under
reference conditions are shown in Pigures Al.1 to Al.4 wvith the
relevant data tabulated below.
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BCAR SECTION N AND FAR PART 36
CUTBACK TAKE-OFF

DATA

Take-Off Weight 1b 95000 97500 99500 101500
Cutback Gradient ] 4 q 4 4
Cutback Height ft 1390 1290 1220 1153
Cutback Fan Speed N1 78.0 78.8 79.3 79.9
Engine Net Thrust (Xn) 1lb/eng | 2930 3010 3070 3135
Take-Off € 21325 ft from SOR

Height fe 1650 1548 1475 1405
Minimm Slant £t 1649 1547 1474 1403
Corr. Net Thrust (Xn/b) lb/eng | 3105 3178 3233 3293
Aircraft Speed kt TAS 158.3 159.8 161.0 162.3

Al.3.2

Approach Profiles

The approach reference profiles are the same as those presented in
Reference Al.2 Appendix 1 Section Al.4 for the Series 300 except that
the required thrusts can be produced by slightly lower engine fan
speeds (see Section 2 in the main body of this report.)

This approach data are included in the tables below for the four
landing configurations scheduled in the Aircraft Plight Manual, and
the four landing weights under consideration.

1) 33 deg Flaps, Airbrakes Open (Noisiest Configuration)

BCAR SECTION N AND FAR PART 36 APPROACH DATA

APPROACH - at a height of 394 ft on a 3 deg glideslope

Landing Weight b

Afrcraft speed kt EAS
kt TAS

Engine fan gpeed N1 %
Engine net thrust

(Xn) 1b/eng
Corrected net thrust
(Xn/56) lb/eng

83000
129.3
132.3
70.5
2355

2387

84500
130.4
133.4
n.o
23%4

2427

86500
131.8
134.8
n.s
2447

2480

88500
133.2
136.3
72.1
2500

2534




2)

3)

33 _deg Plaps, Airbrakes Closed
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BCAR SECTION N AND FAR PART 36 APPROACH DATA

APPROACH - at a height of 394 ft on a 3 deg glideslope

Landing Weight b

Aircraft speed kt EAS
kt TAS

Engine fan speed N1 &
Engine net thrust
(xn)

1b/eng
Qorrected net thrust
(Xn/b) 1b/eng

83000
129.3
132.3
66.0
1866

1892

84500
130.4
133.4
66.4
1897

1923

86500
131.8
134.8
66.8
1939

1966

88500
133.2
136.3
67.3
1981

2008

24 deg Plaps, Airbrakes Open

BCAR SECTION N AND FAR PART 36 APPROACH DATA

APPROACH - at a height of 394 £t on a 3 deg glideslope

Ltanding Weight b

Aiccraft speed kt EAS
kt TAS

Engine fan speed N1 %
Engine net thrust
{Xn)

1b/eng
Corrected net thrust
(Xn/%) lb/eng

83000
141.0
144.2
66.8
1885

1911

84500
142.2
145.5
67.1
1917

1944

86500
143.8
147.1
67.6
1960

1987

88500
145.3
148.6
68.1
2003

2031

q)
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24 Fl Alrbrakes Closed

BCAR SECTION N AND FAR PART 36 APPROACH DATA

APPROACH - at a height of 394 ft on a 3 deg glideslope

Landing wWeight 1b | 83000 84500 86500 88500

Aircraft speed kt EAS | 141.0 142.2 143.8 145.3
kt TAS | 144.2 145.5 147.1 148.6

Engine fan speed N1 % 61.4 61.7 62.0 62.4

Engine net thrust
(Xn) 1b/eng 1314 1336 1366 1396

Corrected net thrust
(Xn/%) 1b/eng 1332 1356 1386 1416

D R GRAY ADE-ETA-M-462-PF5095 ’BAe RJ100 Performance

for Noise Certification;’ 10 Pebruary 1993

R T HALE ADE-ETA-C~-463-AC2080; BRAe 146
R J WOODROW Cof A rt No 137; ‘Bhe 146 Series 300

ICAO

with LPS07 Engines. Compliance with BCAR
Section N Noise and with FAR Part 36 Noise
Standards;* Pebruary 1992

ICAO Committee on Aviation Environmental
Protection, Environmental Technical Manual on
the use of Procedures in the Noise
Certification of Aircraft, WGAR 3,

October 1990

FAA Advisory Circular AC 36-4B Noise
Certification Handbook, 23 March 1988




Take-off Weight

Selected Take-off Plap Setting
Engine Designation

Clisb Speed (V, + 10 knots)

Take-off - No Cutback

Take-off Power Flyover Height (from Pigure Al.4)
Take-off Power Minimm Range

Engine Intake Incidence to Plight Path

Full Power Climb Gradient

Take-off Thrust (Xn/b)

Take-off Power PNLTM (Pigure Al.5)

Take-off - Cutback Power Phase

Cutback Time from Start of Roll
Cutback Distance from Start of Roll
Height at Cutback Point
Time at BEnd of Cutback Spool-down (77.63 + 11.00)
Cutback Power Climb Gradient
Bunt
Height at End of Cutback Spool-down
e to ne Intake Axis at End of Spool-down
(PNLT-PNLTM) from Directivity Plots
(Pigures Al.8 and Al.9)

Cutback Power Flyover Height at 21325 ft from SOR
Cutback Power Minimum

Cutback Power Thrust ( at 78.0% N1)

Aircraft Speed

Cutback Power PNLTM (Figure Al.S)

Take-off Power Noise Level at the Initiation
of the cutback Procedute

Height

Angg: to Engine Intake Axis

(PNLT-PNL'TM) from Take-off Power Directivity
Pigure Al.6

Maximum Pull Power Noise Level

Noise Level at the End of the Spool-down

le to Engine Intake Axis
Noise Level

AW-EB-CICG&ACOZGO
Dflc No: 146-3/2
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Page No:
92000 2129
1 rees
LFS07-1F

152.0 kt EAS

= 2136 fe
= 2119 ft
= 7.6 deg
- 12.8 $

= 5399 1b/eng
PNdB

= 15690 ft
= 1390 £t
= 88.63 sec
-4 %
= 40 ft
= 1547 ft
- 41 deg
= at least
-10.5 PNdB
= 1650 ft
= 1649 ft

= 85.0 PNAB

= 1390 ft

= 29.33 deg

= -16.6 PNAB

= 88.7 - 16.6

- 72.1 PNdB
ie 12.9 PNGB
less than cutback
power PNLTM

= 41 deg

= 85.0 - 10.5

= 74,5 PNAB
ie 10.5 PNaB
less than cutback
power PNLTM

TABLE Al.l - DEFINITION OF THE REFERENCE FLIGHT PROFILE

FOR A MTOW = 95000 1b

Al

Take-off Weight

Selected Take-off Plap Setting
Engine Designation

Qlimb Speed (V, + 10 knots)

Take-off - No Cutback

Take-off Power Flyover Height (from Pigure Al.3)
Take-off Power Minimum Range
ne Intake Incidence to Flight Path
1 Power Climb Gradient
Take-off Thrust (Xn/b)
Take-off Power PNLTM (Figure Al.5)

Take-off - Cutback Power Phase

Cutback Time from Start of Roll

Cutback Distance from Start of Roll

Height at Cutback Point

Time at End of Cutback Spool-down (77.95 + 11.00)
Cutback Power Climb Gradient

Bunt

l-leight at End of Cutback Spool-down

Angle to Engine Intake Axis at End of Spool-down
{PNLT-PNLTM) from Directivity Plots

(Pigures Al.8 and A1.9)

Cutback Power Flyover Height at 21325 ft from SOR
Cutback Power Minimm Range

Cutback Power Thrust (Xn/b at 78.8% N1)

Aircraft Speed

Cutback Power PNLTM (Figure Al.S)

Take-off Power Noise Level at the Initiation
of ck_Pri e

Height

Angle to Engine Intake Axis

(PNLT=-PNLTM) from Take-off Power Directivity
Figure Al.6

Maxisum Full Power Noise Level

Noise level at the End of the Spool-down

Angle to Engine Intake Axis
Noise Level

WECG}ACOZGO
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97500 1b
18 degrees
LFS507=-1F

153.7 kt EAS

= 2001 14
= 1985 ft
= 7.6 deg
= 12.6 %

= 77.95 sec

= 15744 £t

= 1290 ft

= 88.95 sec

-4 Y

= 40 ft

= 1448 £t

= 40 deg

= at least
-10.5 PNAB

= 1548 ft

= 1547 ft

= 3178 1bs/eng

= 159.8 kt TAS

= 86.1 PNaB

= 1290 ft

= 28.11 deg

= -17.4 PNdB

=89.4 - 17.4

= 72.0 PNAB

je -14.1 PNdB

less than cutback

power PNLTM

= 40

= §6.2 - 10.

= 75.7 PNdB

ie 10.5 PNaB

less than cutback

power PNLTM

TABLE Al.2 - DEPINITION OF THE REPERENCE FLIGHT PROFILE

£OR A #TOW = 97500 1b
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Take-off Weight 99500 b Take-off Weight 101500 1b
Selected Take-off Plap Setting 18 degrees Selected Take-off Flap Setting 18 degrees
ine Designation LFS07-1F LF507-1F

Climb Speed (V, + 10 knots)
Take—off - No Cutback

155.0 kt EAS

ine Designation
gﬁw Speed (V, + 10 knots)

Take-off = No Cutback

156.4 kt EAS

Take-off Power Flyover Height (from Pigure Al.2) = 1893 ft Take-off Power Flyover Height (Pigure Al.l) -1791 ft

Take-off Power Minimm Range = 1880 ft Take-off Power Minimm Range -1779 £t
ine Intake Incidence to Flight Path s 7.7 deg ine Intake Incidence to Flight Path = 7.7 deg
1 Power Clinb Gradient =12.2 1 Power Climb Gradient - 11.7

Take~off Thrust (Xn/5)
Take-off Power PNLTM (Figure Al.5)

Take-off - Cutback Power Phase

Take-off Thrust (Xn/6)
Take—off Power PNLTM (Figure Al.5)

Take—off - Cutback Power Phase

3
= 5354 1b/eng
= 90.8 PNAB

Cutback Time from Start of Roll = 78.36 sec Cutback Time from Start of Roll = 78.90 sec
Cutback Distance from Start of Roll = 15849 £t Cutback Distance from Start of Roll = 15951 ft
Height at Cutback Point =-1220 ft Height at Cutback Point - 1153 ft
Time at End of Cutback Spool-down (78.36 ¢ 11.00) = 89.36 sec Time at End of Cutback Spool-down (78.90 + 11.00) - 89.9 sec
Cutback Power Climb Gradient =4 3 Cutback Power Climb Gradient -4 s
Bunt = 40 3 Bnt = 40 f
Height at End of Cutback Spool-down = 1379 £t Height at End of Cutback Spool-down - 1314 ft
e to Engine Intake Axis at End of Spool-down = 40 deg Angle to Engine Intake Axis at End of Spool-down - 40 deg
(PNLT-PNLTM) from Directivity Plots (PNLT-PNL™) from Directivity Plots
(Pigures Al.8 and Al1.9) = at least (Pigures Al.7 and Al.8) = at least
-10.5 PFNdB =10.5
Cutback Power Flyover Height at 21325 ft from SOR = 1475 £t Cutback Power Flyover Height at 21325 ft from SOR = 1405 ft
Cutback Power Minimm Range - 1474 £t Cutback Power Minimum = 1403 ft

Cutback Power Thrust (Xn/5 at 79.3% N1)
Alircraft Speed
Cutback Power PNLTM (Figure Al.5)

Range
Cutback Power Thrust (Xn/b at 79.9% N1)
Aircrafe

= 3293 1b/eng
= 162.3 kt TAS

= 87.0 PNB Cutback Power PNLTM (Pigure Al.S) = 87.8 PNGB
Take-off Power Noise Level at the Initiation Take-off Power Noise Level at the Initiation
of the Cutback Procedure of the Cutback Procedure
Height = 1220 ft Height = 1153 ft
angle to Engine Intake Axis = 27.40 deg Angle to Engine Intake Axis = 26.68 deg
(PNLT-PNLTM) from Take-off Power Directivity (PNLT-PNLTM) from Take-off Power Directivity
Figure Al.6 = -17.8 PNdB Figure Al.6 = -18.9 PNGB
Maximm Full Power Noise Level - 32% -17.8 Maximm Pull Power Noise Level - 90.3 - 18.9
- . m =71, PNAB
je -14.7 PNB ie 15.9 PNdB
less than cutback less than cutback
power PNLTM power PNLTM
Noise Level at the End of the Spool-down Noise Level at the End of the Spool-down
Angle to Engine Intake Axis = 40 deg Angle to Engine Intake Axis « 40
Noise Level = 87.0 - 10.5 Noise Level =87.8 - 13?3
- 76.5 PNdB =77.3 PNdB
ie 10.5 PNdB ie 10.5 PNdB
less than cutback less than cutback
pover PNLTM power PNLTM

TABLE Al.3 - DEFINITION OF THE REFERENCE FLIGHT PROFILE

A e e e ———

#OR A MIOW = 99500 1b

TABLE Al.4 - DEFINITION OF THE REFERENCE PLIGHT PROPILE

FOR A MTOW = 101500 1b
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PNLIM  (PNdB)

”"

. 25°C,
IAIRCRAFT SPEED

160 knots TAS

I THH
HiTHTH
H

o i T ; - —

feet

1
i

[f

Tt - -1

3 LINE

2000 2500 3000 3500 4000

CORRECTED WET TWRUST (Xn/b)

12501t WSR : PMLTM « 85.1725 g‘.‘srm- xn/b) + 0.2909€-6(xn/6)*
25003 1600ft MSR : PNLTM - 8].8851 + 0.1009€- Wb; + 0,33986-6(Xn/b)*

3 2000ft WSR : PRLTM = 78.1421 + 0.3097€-3(Xn/6) ¢ 0.3295€-6(Xn/b)*
==t 2500t WSR : PHLVN = 73.7727 + 0.8814€-3(Xn/6) ¢+ 0.2763€-6(Xn/b)*

\TIONS:

4500 6000 5500 6000
< b per engine

FIGURE Al.S5 TAKE-OFF PNLTM NPD CHART
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PNLT-PNLTM - PNGB

AVERAGE CORRECTED NET UST (In/6) = $55621b/engine

-2

ANGLE TO ENGINE INTAKE AXIS - degree

20 3 4 S0 60 20 8 9% 100 10 120 1% 19 19

a—  1600ft NININUN SLANT RANGE
~~ = 2500ft MININS SLANT RANGE

160

FIGURE Al.6 PNLT DIRECTIVITY : TAKE - OFF POWER
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PNLT-PNLTM - PNdB

AVERAGE CORRECTED NET THRUST (Xn/b) = 43681b/engine

-10

-15

20

ANGLE TO ENGINE INTAKE AXIS - degree

20 30 4 S 60 0 80 9% 100 10 120 10 140 159 160

= 1250ft NININUN SLANT RANGE
=~= 2000t NININUM SLANT RANGEH

PIGURE A1.7 PNLT DIRECTIVITY : 87% PAN SPEED
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PNLT-PNLTM - PNdB

AVERAGE CORRECTED NET UST (Xn/6) = 32681b/engine

-5

-10

-15

-25

ANGLE TO ENGINE INTAKE AXIS - degree

20 30 4 S0 6 20 8 9 100 110 120 130 140 150 160

12507¢ RININM SLANT QANGE
20001t NINIMUM SLANT RANGE

FIGURE Al.8 PNLT DIRECTIVITY : 79% PAN SPEED
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PNLT-PNLTM - PNdB

AVERAGE CORRECTED NET THRUST (Xn/6) = 23941b/engine

-5

&
-3

[
-
w

-

ANGLE TO ENGINE INTAKE AXIS - degree

% M 44 S 60 70 20 9% 100 110 120 130 140 150

= 12507t MININUM SLANT RANGE!
-=<  2000ft NININOM SLANT RANGE

PIGURE Al.9 PNLT DIREBCTIVITY : 71% FAN SPEED
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APPENDIX 2

DERIVATION Of THE RJ100 SIDELINE NOISE LEVELS

This appendix describes the derivation of the sideline noise levels for the
four MTOW cases under consideration.
noise database submitted in BAe C of A Report No 137 in conjunction with the
RJ100 reference take-off flight profiles derived in Appendix 1.

CONTENTS
PAGE
A2.1  CALCULATION PROCEDURE a
A2.2  90% CONPIDENCE INTERVALS 42
REPERENCES 42
TABLES 3-8

A2.1 Measured Sideline Noise Data and Corrections
Site 'C’ (Port Side) MTOW = 95000 1b

a2.2 Measured Sideline Noise Data and Corrections
Site ‘C’ (Port Side) MIOW = 97500 1ib

a2.3 Méasured Sideline Noise Data and Corrections
Site 'C’' (Port Side) MTOW « 99500 1b

A2.4 . Measured Sideline Noise Data and Corrections
Site ‘C’ (Port Side) MION = 101500 1b

A2.5 Meagured Sideline Noise Data and Corrections
Site ‘F’ (Starboard Side) MTOW = 95000 1b

A2.6 . Measured Sideline Noise.nuta and Corrections
Site ‘P’ (Starboard Side) MTOW = 97500 1b

a2.7 Measured Sideline Noise Data and Corrections
8ite '’ (Starboard Side) MIOW = 99500 1b

A2.8 Measured Sideline Noise Data and Corrections
~Site~’F’~(Starboard*Side)*MTOW = 101500 1b

a2.9 Average Corrected Sideline Data

It uses the measured Series 300 sideline
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PAGE
2 - 87
Sideline Noise v Thrust : Port Side
Sideline Source Noise v Thrust : Starboard Side
Variation of Sideline Noise with Aircraft Height for a MTOW 95000 1lb
Variation of Sideline Noise with Aircraft Height for a MTOW 97500 1b
Variation of Sideline Noise with Aircraft Height for a MTOW 99500 1b

Vacriation of Sideline Noise with Aircraft Height for a MIOW 101500 1b

ADE~EFE-C-463-AC0260
ndix 2

Disc No: 146-3/2

Page No: 41

CALCULATION PROCEDURE

The EPNL values, measured at both sideline sites (ie ’'C’' and 'P')
ducing each of the valid runs used to define the peak sideline noise
level, have been corrected to the reference full power take-off climd
profiles (defined in Appendix 1, Section Al.3.1(a)). The resulting
fully corrected values of EPNL" for each run are presented in Tables
A2.1 to A2.4 for the Port site ‘C’ and Tables A2.5 to A2.8 for the
Starboard site ‘F’, together with the correction values that have been
applied, namely:

42 - accounts for the change in duration correction dus to
differences in aircraft r between the test and reference
flight paths, and thus r ns unchanged from those presented in
Reference A2.1 Tables 4 and S.

4S5 ~ accounts for the change in duration correction due to the

difference between test and reference aircraft track speeds.
This correction changes with MTOW and is calculated from:

45 = 10 Log,, [ meagured aircraft s; ] ds
acoustic day reference ?‘ﬁ

vhere both the measured and reference speeds are true ground

.

SNC - accounts for the difference between the noise rated by the
four test powerplants operating at the mea power settings
in the testi::mcphcﬁc condt:gm and cbeist:aMatd :(fi ghe the
average operating at power setting requir ot
refcmc:nglighe path in the reference atmospheric conditions.
This correction is derived from the noige correction curves for
sideline sites ‘C’ and ’'P’ reproduced from Reference A2.1,
Appendix 6, Pigures A5.1 and A6.2 as Pigures A2.1 and A2.2.

Por each sideline noise run the fully corrected EPNL" values from the
two sideline sites have been averaged and tabulated together with the
associated aircraft height opposite these sites in Table A2.9. These
data points are plotted in Figures A2.3 to A2.6 together with the
least squares quadratic curves fitted through them. The peak noise
level and associated opposite height are derived from the best fit
curve equation and its ficst derivative. The results from this
calculation process are summarised below for each MTOW case under
consideration.
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BCAR SECTION N AND FAR PART 36
SIDELINE

LD TE
MTOW 1b 95000 97500 99500 101500
@ Peak Sideline Point

A/C Opposite Height ft 1238.1 | 1238.2 | 1237.9 | 1238.2
Cotrcected Net Thrust (Xn/%) ib/:;ng 5384 5370 5357 8346
t

Adrcraft Speed 157.4 159.1 160.5 161.9
Peak Sideline EPNL" EPNAB 88.33 88.23 88.14 88.06
- rounded EPNIB | 88.3 88.2 88.1 88.1

’

.

A2.2 90% CONFIDENCE INTERVALS

The 90% confidence interval curves are shown in Figures A2.3 to A2.6.
meaedatahavebeenderivedbyﬂnsmmtrndologyasthatmdm
the original noise sutmission (Reference A2.1). At peak sideline

noise, the 90% confidence intervals have been determined as

+ 0.3 EPNGB for each of the MIOW cases under consideration. This is
well within the + 1.5 EPNAB confidence limits prescribed in BCAR

Section N and PAR Part 36.

REFERENCES
A2.1

WOODROW No 137, ‘BAe 146 Series 300 with LFS07

Engines. Compliance with BCAR Section N
Noise and with FAR Part 31 Noise Standards’;

Pebruary 1992

R T HALE ADE-ETA-C-463-AC2080, BAe 146 C of A Report
RJ

MRASURED SIDELINE MNOISE DATA AND CORRECTIONS
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noise | averace ne1gm AVERAGE EPML®  (EPNaB)
o {oproSITE SITES 0 o
- . foet gsoot> | ors00m | gesoow | 1095001
M5 aL.2 .48 .3 84.29 .20
o7 9.2 .28 2. 8.0 7.0
882 5253 87.08 %.97 86.09 .90
es3 6s6.8 8.9 .0 8.9 R
(2] .1 88.51 .40 88.32 80.23
855 7.1 .34 8.0 87.95 8.%
) 08.1 87.68 87.58 8.0 a4
cs8 1109.3 s.21 .10 88.02 87.93
s 1009.2 85.76 26.66 8.57 .49
060 1007.2 88.14 26.03 87.95 07.96
061 1nN.8 .23 8.2 83.00 87.95
u8.2 6.1 8.3 .25 8.17
1914 8.5 .38 88.26 83.18
) 116s.7 68,1 08.04 0.9 0.8
€66 17503 87.10 .00 86.91 96.83
) 15877 87.14 87.08 86.94 85.06
€68 197.¢ 88.10 0.9 .9 0.8
769 2246.9 0.0 .7 8.7 84.61
F70 me.2 85.76 85.65 8.5 8.8
"oz 12129 6.8 8s.70 8s.61 88.53
| mos | um. 8.0 88.31 sa.22 | 8810
TABLE A2.9 AVERAGE CORRECTED SIDELINE DATA
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APPENDIX 3

DERIVATION OF THE RJ100 TAKE-OFF NOISE LEVELS

This appendix describes the derivation of the take-off noige levels with and
without cutback for the four MTOW cases under consideration. It uses the
measured Series 300 take-off NPD database submitted in BAe C of A Report No 137
in ooniiunction with the RJ100 reference take-off profiles derived in

Apperdix 1.

cowTmNTS e
A3.1 CALCULATION PROCEDURE
A3.1l.1 Take-Off Noise Levels Without Cutback S9
A3.1.2 Take-Off Noise Levels With Cutback 59
A3.2 90% CONFIDENCE INTERVALS 60
REFERENCES 61
FIGWE
A3.l Take-Off NPD Chart 62
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CALCULATION PROCEDURE

Two take-off cases have been considered, ie with and without cutback.
The derivation of the associated flyover noise levels are described in
Sections A3.1.1 and A3.1.2 below.

Take-Off Noise Levels Without Cutback

The take-off EPNL’ NPD chart in Figure A3.1 has been reproduced from
Reference A3.1 Figure 14, This NPD chart has been used in conjunction
with the reference take-off flight profiles defined in Appendix 1,
Section Al.3.1(a) to determine the take-off without cutback EPNL
valuss. To these have been added a correction to account for the
change in duration correction due to the difference in aircraft speed
between the reference conditions (Vref) and the NPD (Vnpd), evaluated

from 10 Log (Wnpd/Vref].

The steps in the calculation process leading to the derivation of
EPNL’, the certification take-off level, are presented below for the
four Maximum Take-Off Weights (MTOW) under consideration.

Take-Off Without Cutback

MTOW b 95000 | 97500 | 99500 | 101500
Height at 21325 ft from SOR ft 2136 2001 1893 1791
MSR ft 2119 1985 1880 1779

xn/b lb/eng | 5399 5381 5367 5354
A/C Speed, Vref kt TAS | 159.4 | 160.9 | 162.0 | 163.2

a) Noise Levels from Figure A3.1,
where Wnpd = 160 kt TAS

at 1600 ft MSR EPNGB - 91.51 | 91.46 | 91.41
at 2000 ft MSR EPNdB 89.38 | 89.32 | 89.26 | 89.21
at 2500 £t MSR EPNdB 87.23 - - -

b) Logarithmic interpolation to
determine noise level

at reference MSR EPNdB 88.83 | 69.39 | 89.87 | 90.37
¢) sseod Correction

10 Log (WpdAVref) EPNAB 0.02 | -0.02 | -0.05 | -0.09
d) Corrected EPNL’ EPNAB 88.84 | 89.37 | 89.82 | 90.28

- rounded ' 88.8 89.4 89.8 90.3

e) 90% Confidence Interval +EPNAB 0.16 | 0.16 | 0.16 | 0.16
(see Section A3.2 below)

Take-Off Noise Levels With Cutback

The same calculation procedure, used for the take-off without cutback
case described above, has been used but using the reference take-off
with cutback flight profiles defined in Appendix 1, Section 13.1(Db).
The steps in the calculation process are presented below for the five
MTOW’s under consideration.
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Take-Off With Cutback
MTOW b 95000 | 97500 | 99500 | 101500
Height at 21325 ft from SOR ft 1650 1548 1475 1405
MSR £t 1649 1547 1474 1403
Xn/b lb/eng | 3105 3178 3233 3293
A/C Speed, Vref kt TAS | 158.3 | 159.8 | 161.0 | 162.3
a) Noise Levels from Figure A3.1,
vhere Wpd = 160 kt TAS
at 1250 ft MSR EPNAB - 87.10 | 87.34 | 87.51
at 1600 £t MSR EPNAB 84.12 | 84.34 | 84.50 | 84.67
at 2000 ft MSR EPNdB 81.63 - - -
b) Logarithmic interpolation to
determine noise level
at reference MSR EPNAB 83.79 | 84.73 | 85.44 | 86.18
c) sEnd Cocrection
10 Log (Vnpd/Vret) EPNdB 0.05 0.00 | -0.03 | -0.06
d) Corrected EPNL EPNGB 83.84 | 84.73 [ 85.42 | 86.12
- rounded 83.8 84.7 85.4 86.1
e) 90% Confidence Interval +EPNAB 0.18 0.19 0.19 0.20
(see Section A3.2 below)

3.2 90% CONFIDENCE INTERVALS
The 90% confidence interval curves for each parametric data line
contributing to the take-off NPD are shown in Reference ”'W
F-and 13. From these, the 90% confidence interval values ated
below have been derived.
CORRECTED NET THRUST Xn/6 - lb/engine
MIN SLANT
?mz —Z000 | 2500 | 3000 | 3500 ] 4000 | 4500 | 5000 | 5500 | 6000
t
90% CONFIDENCE INTERVALS - + EPNAB
1250 0.50 | 0.31 | 0,22 ) 0.22 | 0.23 | 0.22 | 0.19 .20 | 0.22
1600 0.41 ( 0.26 | 0.18 | 0.18 | 0.19 | 0.19 | 0.16 | 0.17 | 0.26
2000 0.40 | 0.25 | 0.18 | 0.17 | 0.18 | 0.18 | 0.16 | 0.16 | 0.25
2500 0.42 | 0.26 | 0.19 | 0.18 | 0.20 | 0.19 | 0.17 | 0.17 | 0.26

\(['-
Sre?
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For all the take-off cases considered the 90% confidence intervals are
+ 0.2 EPNdB. This is well within the + 1.5 EPNdB limits prescribed in
BCAR Section N and PAR Part 36.

T BALE ADE-ETA~C-463-AC2080, BAe 146 C of A Report

J WOQDROW No 137, ‘BAe 146 Series 300 with LFS507
Bngines. Compliance with BCAR Section N
Noise and with PAR Part 36 Noise Standards’,
February 1992
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25°C, 70%RH
SPEED - 160 knots TAS
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APPRDIX 4

DERIVATION OF THE RJ100 ‘A’ WEIGHTED NOISE LEVELS

This appendix derives the maximum ‘A’ weighted noise levels of the RJ100
aircraft under certification conditions for the take-off and approach
positions. Por take-off, the case considered is with cutback power. For
:ppi:oach, both landing flap settings and both airbrake positions have been
ncluded

Although none of the regulations relating to the noige certification of
subsonic jet aircraft demand any analysis in ‘A’ weighted decibels they are
included in this report for validation by the certificating aut:horities. These
levels are required by the FAA for their aircraft noise data bank, and for
publication in their Advisory Circular AC36.3 when next it is updated.
Validated ’A’ weighted noise levels are also of use when assessing the acoustic
performance of the aircraft in relation to noise regulations in the same metric
which govern operations at certain airports.

CONTENTS
PAGE

M. CALCULATION PROCEDURE

ad.1.1 Take-Off 64

Ad.1.2 Approach 64
ad.2 90% CONFIDENCE INTERVALS 65

REFERENCES 65
TABLES 66 - 67
A1 'A’ WEIGHTED NOISE LEVELS

a) Phase 1 of Weight Development

b) Phase 2 of Weight Development

c) Phase 3 (Optional) of Weight Development

a) Phase 4 of Weight Development
FIGURE 68

.l TAKE-OFF LAmax NPD CHART
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CALCULATION PROCEDURE

The take-off LAmax (maximum ‘A’ weighted noise level) NFD database was
devel in Reference Ad.1, Aprnd 11 to the same standard of
analysis as used for the certification EPNL levels. The take-off NPD
chart is reproduced from Reference A4.1l as Pigure A4.1. These have
been used in conjunction with the reference flight profiles derived in
Appendix 1 to calculate the Lamax values and associated 90% confidence
intervals presented in Tables Ad.1(a) to (d). The methodology used is
described below.

Take-Off

The take-off NPD chart is presented in Pigure Ad.1 ther with the
equations of the least-squares quadratic regression lines for the four
Minimum Slant Ranges (MSR) considered ie 1250, 1600, 2000 and 2500 ft.
The values of LAmax for the take-off position when using the cutback
grocodun have been derived from the NPD database using logarithmic
nterpolation.

The relevant aircraft flight parameters and interpolated values of
Lamax are presented in the following table together with the 90%
confidence intervals for the four maximum take-off weights under
considecation.

MTOW b 95000 | 97500 { 99500 (| 101500
Height € 21325 ft from SOR ft 1650 1548 1478 1408
MSR 1649 1547 1474 1403

ft
Corr. Net Thrust (Xn/b) 1b/eng | 3105 3178 3233 3293

a) LAmax Levels from Pigure A3.1,

at 1250 ft MSR dB(A) - 76.80 | 76.93 | 77.08

at 1600 ft MSR AaB(A) 73.67 | 73.85 | 73.98 | 74.13

at 2000 ft MSR dB(A) 70.92 - - -
b) Logarithmic interpolation to

determine LAmax

at reference MSR dB(A) 73.30 | 74.25 | 74.97 | 75.70

- rounded daB(A) 73.3 74.3 5.0 5.7

c) 90% Confidence Interval +dB(A) 0.2 0.2 0.2 0.2
(see Section AS.2 below)

Approach

Por the approach cases under considecation, the RJ100 operates in an
identical manner to the Series 300. Therefore, the RJ100 approach
LAmax values will be the same as those presented in Reference A4.1
Appendix 11. These values have been included in Tables Ad.1 (a)

to (d) for completeness.

ADE-BFB-C:463-AC0260

Disc No: 146-3/2
Page No: 65

0% Confidence Intecvals

The 908 confidence interval values quoted above have been derived by
interpolating the 90% confidence interval data presented in
Reference Ad.1 Appendix 11.

ADE-ETA-C-463~AC2080; BAe 146 C of A Report
No 137 ‘BAe 146 Series 300 with LFS07

Engines. jance with BCAR Section N
Noise and with FAR Part 36 Noise Standards;’
February 1992
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TABLE A4.1(a) - PHASE 1 OF WEIGHT DEVELOPMENT

Maximm take-off weight 1b (kg) 95000 (43091)
Maximm landing weight 1b (kg) 83000 (37648)

TABLE Ad.l(c) — PHASE 3 (OPTIOMAL) OF WEIGHT

Maximum take-off weight 1b (kg) 99500 (45132)
mMaximum landing weight 1b (kg) 86500 (3923$)

POSITION CORRECTED 90%
LAmax CONFIDENCE
dB(A) INTERVAL

TAKE-OFF - with cutback 73.3 +0.2
APPROACH
(1) 33 deg flap:
airbrake OPEN 87.2 +0.2
airbrake CLOSED 85.7 +0.2
(11) 24 deg flap:

airbrake OPEN 85.5 +0.1

airbrake CLOSED 84.2 +0.1

TABLE A4.1(b) - PHASE 2 OF WEIGHT DEVELOPMENT

Maximm take-off weight lb (kg) 97500 (44225)
Maximm landing weight 1b (kg) 84500 (38328)

POSITION CORRECTED 90%
LAmax CONFIDENCE
dB(A) INTERVAL

TAKE-OFF - with cutback 74.3 £0.2

APPROACH
(1) 33 deg flap:

airbrake OPEN 87.3 +0.2

airbrake CLOSED 85.8 +0.2
(ii) 24 Geg flap:

airbrake OPEN 85.6 +0.1

airbrake CLOSED 84.2 0.1

TABLE Ad.1l - ’A’ WEIGHTED NOISE LEVELS

POSITION CORRECTED 90%
LAmax CONFIDENCE
dB(A) INTERVAL

TAKE-OFF - with cutback 75.0 +0.2
APPROACH
(i) 33 deg flap:
airbrake OPEN 87.4 0.2
airbrake CLOSED 85.9 +0.2
(ii) 24 deg flap:

airbrake OPEN 85.7 +0.1

airbrake CLOSED 84.3 +0.1

TABLE Ad.1(d) - PEASE 4 OP WEIGHT DEVELOPMENT

Maximum take-off weight 1b (kg) 101500 (46089)
Maximm landing weight 1b (kg) 88500 (40142)

POSITION CORRECTED 90%
LAmax CONFIDENCE
daB(A) INTERVAL

TAKE-OFF - with cutback 75.7 +0.2

APPROACH
(i) 33 deg flap:

airbrake OPEN 87.6 +0.2

airbrake CLOSED 86.0 +0.2
(ii) 24 deg flap:

airbrake OPEN 85.8 +0.1

airbrake CLOSED 84.4 +0.1

TABLE A4.1l - ‘A’ WEIGHTED NOISE LEVELS (CONTINUED)
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ENGINEERING TEST PACILITIES -
BRITISH AEROSPACE, REGIONAL AIRCRAFT LTD, WOODFORD

AVRO 146-RJ100 WITH LESO7-1F ENGINES
OOMPLIANCE WITH BCAR SECTION N NOISE AND WITH FAR PART 36 NOISE STANDARDS
SUPPLEMENT No 3 TO BAe 146 C OF A REPORT No 137

J P EVERS JUNE 1993

NOISE, CERTIFICATION

15, ABSTRACT

This report demonstrates compliance of the AVRO 146-RJ100 aircraft
powered by LPS07-1F engines with the noise requirements of BCAR
Section N Noise and with PAR Part 36. Maximum take-off and landing
weights are covered up to the Phase 4 weight development.
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BAE Systems (Operations) Lid T +44 (0)1292 675000
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BAE Systems AVRO RJ100 Supplemen Data to Noise Certification Data.
Dear Sir.

With reference to your recent request, please find in this letter details of the noise characteristics for the Avro
146-RJ100 aircraft powered by four Honeywell (Textron) LF507-1F turbofan engines. The noise levels stated
in the Aircraft Flight Manual (AFM 5.1 section 6-040-10) and below comply with ICAO Annex 16, Volume 1,
Chapter 3 noise requirements (which is equivalent to CS Amendment 3).

The CAA/FAA approved noise certification levels for this aircraft / engine at a Maximum Take-Off Weight
(MTOW) of 44225 kg and a Maximum Landing Weight (MLW) of 40142 kg are presented below together with
the noise certification limits named above. All noise levels are EPNdB.

_ POSITION NOISE LIMIT Certification Noise level at | Certification Noise level at
e e Srhuth A 44225 kg MTOW 43091 kg MTOW
Sideline 949 88.2 88.3
Take-Off

(i) No Cutback 93.5 89.4 88.8

(i) With Cutback 93.5 84.7 83.8

For the approach the noise limit is 98.8 EPNdB and the noise certification level refers to the noisiest approach
configuration as required by the certification requirements, which for the RJ100 is 33 deg flap setting with
airbrakes ‘OPEN'’

Approach Noise Certification Levels in EPNdB - Various Landing Weights

38329 kg 39236 kg 40142 kg
Flap 33
Airbrakes ‘OPEN’ 97.3 974 97.6
3 degree glideslope

Alternative approach configurations are 33 and 24 deg flap setting with airbrakes ‘CLOSED’, with, where
permissible, a 3.5 degree glideslope angle. These reduce the noise levels under approach conditions to the
levels shown below.

BAE Systems (Opesations) Limited
Warwick House, PO Box 87, Famborough Asrospace Centre, Farborough, Hampshire, GU14 6YVU



Approach Noise Certification Levels In EPNdB - Various Landing Weights
38329 kg 39236 kg 40142 kg
Flap 33
Airbrakes ‘CLOSED’ 94.0 94.0 94.1
3.5 deg glideslope
‘| Flap 24
Airbrakes ‘CLOSED’ 91.5 915 91.5
3.5 deg glideslope

The sideline and take-off (with cutback) noise certification levels can be combined with the 3.5 deg glideslope
approach noise level to show that the RJ100 can meet the 88 EPNdB Bromma noise limit (average of the
sideline, take-off and approach noise levels) at the highest weights of MTOW 44225 kg and MLW 40142 kg.

This is illustrated in the following table at the MTOW and a reduced TOW of 43091 Kg and at the MLW and

reduced LWs of 39236 and 38329 kg.

Bromma Average EPNdB of Sideline, Take-off with Cutback and Approach on 3.5 deg Glideslope

TOWkg | LWkg Sideline Take-off Approach | Approach Bromma Bromma
Noise level with 33 deg flap | 24 deg flap Average Average
cutback A/Bclosed | A/Bclosed | 33 flap land 24 flap land

44225 | 38329 88.2 84.7 94.0 91.5 89.0 88.1
44225 39236 88.2 84.7 94.0 91.5 89.0 88.1
44225 | 40143 88.2 84.7 94.1 91.5 89.0 88.1
43091 38329 88.3 83.8 94.0 91.5 88.7 87.9
43091 39236 88.3 83.8 94.0 91.5 88.7 87.9
43091 40143 88.3 83.8 94.1 91.5 88.7 87.9

This letter therefore provides information to support that the RJ100 when approaching with a 3.5 degree
glideslope and airbrakes closed does operate within the 89 EPNdB average noise requirement at Bromma

Airport.

Yours Sincerely,

S+ephe. Movison

Mr Stephen Morrison
Head of Flight Operations Support

BAE Systems Regional Aircraft, Prestwick

Tel:

+44 (0) 1292 675225

Fax: +44 (0) 1292 675432
Email: stephen.|.morrison@baesystems.com
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AE tems AVRO Supplem ata to Certification Data.

Dear Sir.

With reference to your recent request, please find in this letter details of the noise characteristics for the Avro
146-RJ85 aircraft powered by four Honeywell (Textron) LF507-1F turbofan engines. The noise levels stated
in the Aircraft Flight Manual (AFM 5.1 section 6-040-10) and below comply with ICAO Annex 16, Volume 1,
Chapter 3 noise requirements (which is equivalent to CS Amendment 3).

The CAA/FAA approved noise certification levels for this aircraft / engine at a Maximum Take-Off Weight
(MTOW) of 43998 kg and a Maximum Landing Weight (MLW) of 38555 kg are presented below together with
the noise certification limits named above. All noise levels are EPNdB.

POSITION NOISE LIMIT Certification Noise level at | Certification Noise level at
43998 kg MTOW 42184 kg MTOW
Sideline 94.9 88.4 88.6
Take-Off
(i) No Cutback 93.5 89.2 88.4
(ii) With Cutback 93.5 84.3 83.0

For the approach the noise limit is 98.8 EPNdB and the noise certification level refers to the noisiest approach
configuration as required by the certification requirements, which for the RJ85 is 33 deg flap setting with

airbrakes ‘OPEN'

Approach Noise Certification Levels in EPNdB - Various Landing Weights

35153 kg 36741 kg 38556 kg
Flap 33
Airbrakes ‘OPEN’ 96.9 97.1 97.3
3 degree glideslope

Alternative approach configurations are 33 and 24 deg flap setting with airbrakes ‘CLOSED’, with, where
permissible, a 3.5 degree glideslope angle. These reduce the noise levels under approach conditions to the

levels shown below.

BAE Sysiems (Operations) Limited

Warwick , PO Box 87, Famborough Asrospace Centre, Fernborough, Hampshire, GU14 6YU



Approach Noise Certification Levels In EPNJB - Various Landing Weights
35153 kg 36741 kg 38555 kg

Flap 33 . .

Airbrakes ‘CLOSED’ 93.5 93.6 ( 93.8)

3.5 deg glideslope

Flap 24

Airbrakes ‘CLOSED’ 916 916 91.7

3.5 deg glideslope

= 8Kt

The sideline and take-off (with cutback) noise certification levels can be combined with the 3.5 deg glidesiope
approach noise level to show that the RJ85 can meet the 89 EPNdB Bromma noise limit (average of the
sideline, take-off and approach noise levels) at the highest weights of MTOW 43998 kg and MLW 38555 kg.

This is illustrated in the following table at the MTOW and a reduced TOW of 42184 Kg and at the MLW and

reduced LWs of 36741 and 35153 kg.

Bromma Average EPNdB of Sideline, Take-off with Cutback and Approach on 3.5 deg Glideslope
TOWkg | LWkg Sideline Take-off Approach Approach Bromma Bromma
Noise level with 33 degflap | 24 deg flap Average Average
) . cutback A/Bclosed | A/Bclosed | 33 flap land 24 fiap land
43998 35163 884 84.3 93.5 91.6 88.7 88.1
43998 | 36741 88.4 84.3 93.6 91.6 88.8 88.1
8 __I 38555 88.4 84.3 93.8 91.7 88.8 88.1
42184 35153 88.6 83.0 93.5 91.6 88.3 87.7
42184 36741 88.6 83.0 93.6 91.6 88.4 87.7
42184 38555 88.6 83.0 93.8 91.7 88.4 87.7

This letter therefore provides information to support that the RJ85 when approaching with a 3.5 degree
glideslope and airbrakes closed does operate within the 89 EPNdB average noise requirement at Bromma

Airport.

Yours Sincerely,

Mr Stephen Morrison

Head of Flight Operations Support

BAE Systems Regional Aircraft, Prestwick

Tel:

+44 (0) 1292 675225

Fax: +44 (0) 1202 675432
Email: stephen.|.morrison@baesystems.com



