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Appendix 1: Data used for engine emissions
sensitivity test

Table A.1: Aircraft fleet mix data provided by Jacobs UK Ltd, 15 January 2021 (LTO
movements per year)

York Aviation | Jacobs UK

Ltd data for Ltd data for VEMCHIE (oA

Aircraft

Jacobs & YAL

2030

2030

Aircraft used by Jet2.com
Boeing 737-800 (winglets) Passenger 2,380 13,781 11,401

Next Generation Aircraft
Airbus A320neo 20,200 24,538 4,338
Airbus A321neo 15,720 9,887 -5,833
Boeing 737 MAX 10 2,050 2,097 47
Boeing 737 MAX 8 14,360 11,684 -2,676

All other existing generation aircraft

Airbus A319 - - -
Airbus A320 6,540 2,828 -3,712
Airbus A321 - - -
ATR 72 8,360 5,225 -3,135
Boeing 737 Passenger - - -
Boeing 737-700 (winglets) Passenger 750 2,397 1,647
Boeing 737-800 Passenger - - -
Boeing 757-200 (winglets) Passenger - - -
Boeing 767-400 - 300 300
Boeing 777 - 300 300
Boeing 787-8 510 599 89
Canadair Regional Jet 900 - - -
Embraer 175 - - -
Embraer 190 2,240 599 -1,641
Embraer 195-E2 2,240 - -2,240
Embraer RJ145 - 1,115 1,115
Total 75,350 75,350 -
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Table A.2: Aircraft emissions data (kg/s/engine) derived from ICAO Aircraft Engine Emissions Databank Issue 28 (5 April 2021)

Aircraft tvoe Engine vpe | Number of | FUEL FUEL FUEL FUEL NOX NOX ox IbLE | NOX
YP gne typ Engines TAKEOFF | APPROACH | IDLE CLIMBOUT | TAKEOFF | APPROACH LIMBOUT

B738 (Boeing 737-800) | 8CMO51 1.221 0.338 0.113 0.999 0.03516 | 0.00365 0.0005311 | 0.02248
B738 (Boeing 737-800) | 8CMO51 2 1.221 0.338 0.113 0.999 0.03516 | 0.00365 0.0005311 | 0.02248
Airbus A320neo 01P20CM128 | 2 0.861 0.244 0.091 0.71 0.0265188 | 0.002135 | 0.0004195 | 0.0094998
Airbus A321neo 01P20CM132 | 2 1.062 0.284 0.098 0.869 0.0634439 | 0.0028258 | 0.0004753 | 0.0281122
Boeing 737 MAX 10 01P20CM140 | 2 1.075 0.285 0.097 0.873 0.069187 | 0.0033972 | 0.000454 | 0.0258321
Boeing 737 MAX 8 01P20CM136 | 2 1.014 0.273 0.095 0.826 0.0560336 | 0.0031641 | 0.0004361 | 0.0192128
A319 (Airbus A-319) | 3CM027 2 0.891 0.26 0.094 0.742 001951 | 0.002262 | 0.0003572 | 0.01373
A320 (Airbus A-320) | 3CM026 2 1132 0.312 0.104 0.935 00317 | 0.00312 0.0004472 | 0.02169
A321 (Airbus A-321) | 31A008 2 1.426 0.3901 0.1363 1.145 0.05202 | 0.004225 | 0.0007142 | 0.03282
ATR72 PW127E 2 0.1503 0.0776 0.0333219 | 0.1460099 | 0.0025852 | 0.0007682 | 0.0001592 | 0.0024452
B737 (Boeing 737-700) | 3CM032 2 1.103 0.316 0.109 0.91 002791 | 0003192 | 0.0004796 | 0.01866
B737 (Boeing 737-700) | 3CM032 2 1.103 0.316 0.109 0.91 002791 | 0003192 | 0.0004796 | 0.01866
B738 (Boeing 737-800) | 8CMO51 2 1.221 0.338 0.113 0.999 0.03516 | 0.00365 0.0005311 | 0.02248
B752 (Boeing 757-200) | 5RR038 2 1.85 0.52 0.18 15 004127 | 0004358 | 0.000792 | 0.02634
B752 (Boeing 757-200) | 5RR038 2 1.85 0.52 0.18 15 004127 | 0.004358 | 0.000792 | 0.02634
B763 (Boeing 767-300) | 12PW101 2 2.567 0.696 0.206 2.036 008148 | 0.008289 | 0.0007663 | 0.05096
B772 (Boeing 777-200) | 8GE100 2 3.514 0.908 0.296 2,848 01982 | 0.01578 0.001803 | 0.1189
gfffmu(nBé’Si”g 781-8 11GE136 2 2.265 0.604 0.199 1.861 005622 | 0.005454 0.0008438 | 0.02719
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Aircraft tvoe Engine voe | Number of | FUEL FUEL FUEL FUEL NOX NOX NOX IDLE | NOX
yp gine typ Engines TAKEOFF | APPROACH | IDLE CLIMBOUT | TAKEOFF | APPROACH CLIMBOUT

5918)0 (Embraer ERJ- | 415146 0.8 0.239 0.088 0.717 001712 | 0.001898 0.0003247 | 0.01163
A320 (Airbus A-320) | 3CM026 2 1132 0.312 0.104 0.935 0.0317 0.00312 0.0004472 | 0.02169

Aircraft type Engine type Nun_1ber of PMTotal PMTotal PMTotal PMTotal PMVolatile PMVolatile PMVolatile | PMVolatile PMNonvolatile
Engines TAKEOFF APPROACH | IDLE CLIMBOUT | TAKEOFF APPROACH | IDLE CLIMBOUT TAKEOFF
B738 (Boeing 737-800) | 8CM051 2 0.0001575 | 1.845E-05 6.857E-06 | 0.0001161 1.404E-05 1.901E-06 1.325E-06 | 7.592E-06 8.364E-05
B738 (Boeing 737-800) | 8CM051 2 0.0001575 | 1.845E-05 6.857E-06 | 0.0001161 1.404E-05 1.901E-06 1.325E-06 | 7.592E-06 8.364E-05
Airbus A320neo 01P20CM128 | 2 4.53E-05 1.298E-05 4.67E-06 3.661E-05 1.98E-06 5.49E-07 1.628E-07 | 1.079E-06 1.169E-06
Airbus A321neo 01P20CM132 | 2 6.126E-05 1.591E-05 4.986E-06 | 4.505E-05 6.107E-06 6.39E-07 1.27E-07 1.321E-06 3.16E-06
Boeing 737 MAX 10 01P20CM140 | 2 5.887E-05 1.584E-05 5.044E-06 | 4.541E-05 6.181E-06 8.016E-07 2.753E-07 | 2.654E-06 5.986E-08
Boeing 737 MAX 8 01P20CM136 | 2 5.551E-05 1.502E-05 4.969E-06 | 4.296E-05 5.831E-06 7.678E-07 2.989E-07 | 2.511E-06 3.592E-08
A319 (Airbus A-319) 3CM027 2 8.185E-05 | 2.323E-05 8.487E-06 | 5.133E-05 2.049E-05 1.024E-05 3.596E-06 | 1.128E-05 1.774E-05
A320 (Airbus A-320) 3CMO026 2 0.000104 2.424E-05 8.299E-06 | 7.496E-05 2.604E-05 8.775E-06 2.952E-06 | 1.421E-05 2.253E-05
A321 (Airbus A-321) 31A008 2 0.0002056 | 8.645E-05 1.931E-05 | 0.0002237 | 7.708E-06 1.141E-06 8.41E-08 3.741E-06 0.0001281
ATR72 PW127E 2 0 0 0 0 0 0 0 0 0
B737 (Boeing 737-700) | 3CM032 2 0.0001292 | 1.725E-05 6.951E-06 | 0.0001029 1.268E-05 1.778E-06 1.614E-06 | 6.916E-06 6.247E-05
B737 (Boeing 737-700) | 3CM032 2 0.0001292 | 1.725E-05 6.951E-06 | 0.0001029 1.268E-05 1.778E-06 1.614E-06 | 6.916E-06 6.247E-05
B738 (Boeing 737-800) | 8CM051 2 0.0001575 | 1.845E-05 6.857E-06 | 0.0001161 1.404E-05 1.901E-06 1.325E-06 | 7.592E-06 8.364E-05
B752 (Boeing 757-200) | 5RR038 2 0.0003644 | 3.296E-05 1.113E-05 | 0.0002984 | 6.383E-06 1.17E-06 2.999E-07 | 1.14E-08 0.0002674
B752 (Boeing 757-200) | 5RR038 2 0.0003644 | 3.296E-05 1.113E-05 | 0.0002984 | 6.383E-06 1.17E-06 2.999E-07 | 1.14E-08 0.0002674
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Engines | TAKEOFF | APPROACH | IDLE CLIMBOUT | TAKEOFF | APPROACH | IDLE CLIMBOUT | TAKEOFF
B763 (Boeing 767-300) | 12PW101 0.0002323 | 3.901E-05 | 2.494E-05 | 0.0001569 | 2.362E-05 | 3.915E-06 | 1.478E-05 | 9.284E-06 | 8.299E-05
B772 (Boeing 777-200) | BGE100 2 00002321 | 6.429E-05 | 2.053E-05 | 0.0001778 | 1616E-05 | 2.554E-06 | 7.488E-07 | 8.658E-06 | 4.387E-05
gz:smlffgsmg 878 | 116E136 2 0.0001161 | 5.424E-05 | 1.077E-05 | 9.394E-05 | 521E-06 | 2.039E-06 | 9.945E-07 | 2.829E-06 | O
%3)0 (Embraer ERJ- | 116E146 2 9.754E-05 | 1.311E-05 | 6.707E-06 | 6.187E-05 | 5.003E-06 | 1.344E-06 | 2.183E-06 | 4.904E-06 | 4.995E-05
A320 (Airbus A-320) | 3CM026 2 0.000104 | 2.424E-05 | 8.299E-06 | 7.496E-05 | 2.604E-05 | 8.775E-06 | 2.952E-06 | 1.421E-05 | 2.253E-05

Aircraft type

Engine type

Number of

Engines

PMNonvolatile
TAKEOFF

PMNonvolatile

APPROACH

IDLE

PMNonvolatile

PMNonvolatile
CLIMBOUT

PMSul
TAKEOFF

PMSul
APPROACH

PMSul
CLIMBOUT

B738 (Boeing 737-800) | 8CM051 2 8.364E-05 0 0 5.958E-05 5.978E-05 | 1.655E-05 5.532E-06 | 4.891E-05
B738 (Boeing 737-800) | 8CM051 2 8.364E-05 0 0 5.958E-05 5.978E-05 | 1.655E-05 5.532E-06 | 4.891E-05
Airbus A320neo 01P20CM128 | 2 1.169E-06 4.816E-07 5.225E-08 7.685E-07 4.215E-05 | 1.195E-05 4.455E-06 | 3.476E-05
Airbus A321neo 01P20CM132 | 2 3.16E-06 1.366E-06 6.094E-08 1.185E-06 5.2E-05 1.39E-05 4.798E-06 | 4.255E-05
Boeing 737 MAX 10 01P20CM140 | 2 5.986E-08 1.086E-06 1.96E-08 1.244E-08 5.263E-05 | 1.395E-05 4.749E-06 | 4.274E-05
Boeing 737 MAX 8 01P20CM136 | 2 3.592E-08 8.836E-07 1.885E-08 1.091E-08 4.965E-05 | 1.337E-05 4.651E-06 | 4.044E-05
A319 (Airbus A-319) 3CM027 2 1.774E-05 2.666E-07 2.887E-07 3.72E-06 4.362E-05 | 1.273E-05 4.602E-06 | 3.633E-05
A320 (Airbus A-320) 3CM026 2 2.253E-05 1.94E-07 2.551E-07 1.497E-05 5.542E-05 | 1.528E-05 5.092E-06 | 4.578E-05
A321 (Airbus A-321) 31A008 2 0.0001281 6.621E-05 1.255E-05 0.000164 6.982E-05 | 0.0000191 6.673E-06 | 5.604E-05
ATR72 PW127E 2 0 0 0 0 0 0 0 0

B737 (Boeing 737-700) | 3CM032 2 6.247E-05 0 0 5.147E-05 0.000054 1.547E-05 5.337E-06 | 4.455E-05
B737 (Boeing 737-700) | 3CM032 2 6.247E-05 0 0 5.147E-05 0.000054 1.547E-05 5.337E-06 | 4.455E-05
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NEm T, Number of PMNonvolatile | PMNonvolatile | PMNonvolatile | PMNonvolatile | PMSul PMSul PMSul PMSul
yp gine typ Engines TAKEOFF APPROACH | IDLE CLIMBOUT TAKEOFF | APPROACH | IDLE CLIMBOUT

B738 (Boeing 737-800) | 8CM051 8.364E-05 5.958E-05 5.978E-05 | 1.655E-05 5.532E-06 | 4.891E-05
B752 (Boeing 757-200) | 5RR038 0.0002674 6.335E-06 2.017E-06 0.000225 9.058E-05 | 2.546E-05 8.813E-06 | 7.344E-05
B752 (Boeing 757-200) | 5RR038 0.0002674 6.335E-06 2.017E-06 0.000225 9.058E-05 | 2.546E-05 8.813E-06 | 7.344E-05
B763 (Boeing 767-300) | 12PW101 8.299E-05 1.018E-06 6.934E-08 0.0000479 0.0001257 | 3.408E-05 1.009E-05 | 9.968E-05
B772 (Boeing 777-200) | 8GE100 4.387E-05 1.728E-05 5.29E-06 2.975E-05 0.000172 | 4.446E-05 1.449E-05 | 0.0001394
B788 (Boeing 787-8 11GE136 0 2.263E-05 2.848E-08 0 0.0001109 | 2.957E-05 9.743E-06 | 9.111E-05
Dreamliner)

fglg)o (Embraer ERJ- | 415146 4.995E-05 6.318E-08 2.158E-07 2.186E-05 0.0000426 | 0.0000117 4.308E-06 | 0.0000351
A320 (Airbus A-320) | 3CM026 2.253E-05 1.94E-07 2 551E-07 1.497E-05 5.542E-05 | 1.528E-05 5.092E-06 | 4.578E-05
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