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SETUP 2009  //  all diluters at ambient temperature

Problems:

-Thermophoresis at line entrance

- volatile particles?
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Abteilung Luftfahrtentwicklung

flame

4m 220°C
diluter 1 diluter 2 diluter 3

12 m   5,3 l/min

26 m   5,3 l/min

EEPS

5,6 - 560 nm

8.2 l/min

30°C / 150°C / 190°C / 220°C

Setup A “Interlaken 2010”

Particles 

10/20/40 nm

N2  RT

N2  
RT,150,190
,220°C

N2  RT

CPC  3022A

7 nm / 50% CE

heater
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Abteilung Luftfahrtentwicklung

flame

4m 220°C
diluter 1 diluter 2 diluter 3

12 m   5,3 l/min

EEPS

5,6 - 560 nm

8.2 l/min
Setup  B
heater 1 = 220°C N2

4 m line  =  220°C

Particles 

10 / 20 nm

N2  220°C N2  190°C
air RT

CPC  3022A

7 nm / 50% CE

Heater 2heater 1

190°C
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Abteilung Luftfahrtentwicklung

flame

4m 300°C
diluter 1 diluter 2 diluter 3

12 m steel 190C  
5,3 l/min

EEPS

5,6 - 560 nm

8.2 l/min
Setup  C
heater 1 = 300°C N2

4 m line  =  300°C

Particles 

10/20 nm

N2  300°C N2  190 / 150°C
air RT

CPC  3022A

7 nm / 50% CE

Heater 2heater 1

25 m carb. Teflon 150°C   5,3 /min
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Line Ageing Effect
12 m stainless steel

150°C
id = 6mm

SETUP C   ( 300°C precond.)
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“Line ageing effect“    12 m stainless steel   particle diameter 20 nm

SETUP C (300°C preconditioning of the particles)

11h = 6,5h line ageing, 4 days pause, 4,5h line aging

length  12m

inner diameter  6 mm

temperature   150°C

residence time  2.5 s

number conc. tip  ~ 6,6e6 / cm3   
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Line washed with acetone, dried by air of 150°C
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Line Loss Measurements

12m stainless steel
60°C   //   150°C

id = 6mm

SETUP C
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SETUP C  // preconditioning 300°C
12m stainless steel  60°C // 150°C
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150°C
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12 m stainless steel id = 6mm

150 °C   res. time  2,6 sec
60 °C   res. time  3,4 sec 

SETUP C (particles precond. at 300°C)
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Line Losses 25 m carb. Teflon

10, 20, 30 nm 

60°C, 150°C  190°C
ID  6 mm 

SETUP C
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Main results of the 2nd FOCA / DLR line loss study

- line aging is not a problem

- high line losses for small particles are real (< 20 nm)
(SETUP C 300°C)

- everybody should use the same sampling system            
(length, diameter, temperature, flow, dilution………)  

- sampling system should be as simple as possible
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Thank you for your attention
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Specifications

CPC

TSI-3022A

Bundesamt für Zivilluftfahrt BAZL
Abteilung Luftfahrtentwicklung



Folie 19 Institut für Verbrennungstechnik
Bundesamt für Zivilluftfahrt BAZL

Abteilung Luftfahrtentwicklung



Folie 20 Institut für Verbrennungstechnik

Specifications TSI-EEPS Model 3090

Bundesamt für Zivilluftfahrt BAZL
Abteilung Luftfahrtentwicklung


