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Aircraft engines and LAQ 
regulation

WP7 

Communication, dissemination 
and exploitation

WP8

1. Physical dynamics of the exhaust plume
2. Microphysics and chemistry of pollutants

WP5 

1. Numerical modelling and transport in and 

around airports
2. Prediction of airport’s contribution to LAQ

WP6 

1. Certified test cell engine exit, 
2. In stack plume

WP2 

1. On-wing engine exit
2. Downstream plume 
3. APU

WP3 

1. Airport Ambient measurements 
2. Sensor network development

WP4 

Standardize Measurement Systems for 

Aircraft Engine Emissions campaigns
Create new knowledge on Aircraft exhaust and 

Airport pollutants Modelling

Bridge the gap between Aircraft 

Engine Certification and Local Air 

Quality (LAQ) Regulations
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WP2: Baseline system status
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WP2: Baseline system status
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WP2: Piggyback tests at INTA

2019 2020

Engine 2 Engine 3 Engine 4 Engine 5

# Engine Sampling point Parameters measured

1 ETP PMn, nvPMm, size distribution and CO2

2 Stack PMn, nvPMn, nvPMm, size distribution and CO2

3 Stack PMn, nvPMm and CO2

4 Stack and ETP* PMn, nvPMn, nvPMm and CO2

5 Stack PMn, nvPMn, nvPMm, size distribution and CO2

*Only one test was carried out measuring in ETP. In this test only was studied nvPMm and CO2

M-4 M-3 M-2 M-1 M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16

Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug SeptMayAprMarFeb

Engine 1 COVID19 impact

#1 and #5

Same engine 

family
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WP2: Piggyback tests

Engine

Stack Sampling 

Station

Entrance Chimney Exhaust Stack

Emissions from Rolls-Royce large engines were assessed by the Emissions Traverse Probe (ETP) 

installed in the Engine Exhaust Plane and a multi-orifice probe installed in the Exhaust Stack.
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Results: STACK particle size distribution
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Size TPM:

o High power = bimodal 

distribution (nuclei 8-9 nm; 

accumulation 50-70 nm)

o Low power = unimodal 

distribution (15 nm)

Size nvPM:

o High power = unimodal 

distribution (50-70 nm)

o Low power = unimodal 

distribution (20-30 nm)
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Results: TPM and nvPM number conc.
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Results: TPM and nvPM number conc. vs size

1.0E+4

5.0E+6

1.0E+7

1.5E+7

2.0E+7

1 10 100

d
N

/d
lo

g
D

p

Dp(nm)

Engine #5 – size TPM STACK

0.E+0

1.E+5

2.E+5

3.E+5

4.E+5

5.E+5

1 10 100

d
N

/d
lo

g
D

p

Dp (nm)

Engine #5 – size nvPM STACK

1.0E+4

5.1E+5

1.0E+6

1.5E+6

2.0E+6

2.5E+6

3.0E+6

3.5E+6

400 500 600 700 800 900 1000

#
/c

m
3

T30

Engine #2

TPM #2 stack

nvPM #2 stack

1.0E+4

5.1E+5

1.0E+6

1.5E+6

2.0E+6

2.5E+6

3.0E+6

3.5E+6

400 500 600 700 800 900 1000

#
/c

m
3

T30

Engine #4

TPM #4 stack

nvPM #4 stack

1.0E+5

2.1E+6

4.1E+6

6.1E+6

8.1E+6

1.0E+7

1.2E+7

1.4E+7

1.6E+7

400 500 600 700 800 900 1000

#
/c

m
3

T30

Engines #1 and #5

nvPM #1 ETP

TPM #5 stack

nvPM #5 stack

Low power > High power > Medium powerTPM number conc. nvPM number conc. Medium power > High power > Low power

Low

High

E
n

g
in

e
 P

o
w

e
r 

Le
v

e
l



3rd ECATS Conference

Making Aviation Environmentally Sustainable

13-15 October 2020

Results: nvPM mass conc.
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Results: nvPM mass conc. vs size
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Results: high fidelity vs low cost equipment
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High fidelity and low cost sensors show good repeatability in both cases

Low cost sensor measures higher concentrations of 

number conc. and has higher deviations than high fidelity
Low cost sensor measures similar concentrations of CO2 as 

high fidelity (4% higher with LCS) with small deviations
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Thank you for you attention
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