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1. Motivation & goals

Mixing ventilation

Simulations
» Complete DNS too complex
> RANS, URANS 1. Comparability

Particle tracking \ _ _ _
2. Risk of infection
» Instantaneous velocCity ...
Feasibility study:
PTV near a passenger model inside a

short-haul aircraft cabin

Fig. 2: Streamlines generated

with CFD, showing the breathing \ ’

zones of passengers, adapted
from Webner et al. [2]
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Fig.3: Donier 728
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Fig.4: Model of passagier cabin
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V¥V Fig.6: 4 cameras
(pco.edge 5.5)

A Fig.5: Setup

» Fig.7: 5 power LEDs

and heat dummies
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3. Calibration

Fig.8: Calibration target in measurement area
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4. Current results
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Fig. 10: First tracks in 5 seconds
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Fig. 2. Streamlines generated
with CFD, showing the breathing
zones of passengers, adapted

from Webner et al. [2]
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5. Conclusion 4#7
DLR

* 3D calibration in dark environment
* PTV In a short-haul aircraft cabin

Future work:

 PTV with mechanical lunge = improved comparability

« 3D LIDAR scanning of the measurement volume (CAD model)
» Improved visualization of particle tracks
» Risk of infection using infection risk model (Webner et al. [4])
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Mechanical lunge
DLR

0.4 [ o
ﬁgﬁ

¢
1
£

&

WO
'ﬂh; e KT —6— Gupta et al. (2010) _ _ N _
=0.4 - Wik aptl A Gupta J., Lin C-H., Chen Q.: Characterizing exhaled airflow from
0 1 2 3

=
P

.
X

flow rate[l/s]
=
fo

ACO: [ppm]

|
-
td

e RS5: fpr = 11min™t : ] .
breathing and talking, Indoor Air 20/1, p. 31 — 39, 2010.

4 5
time[s]

Kohl A., Lange P., Schmeling D.: Experimental Simulation of the Human Respiration. In: 22nd STAB/DGLR Symposium on New Results in Numerical and Experimental Fluid
Mechanics XllI, 151, Seiten 472-482. Springer Nature. 22. STAB/DGLR Symposium 2020, 2020-07-15, Goéttingen, Deutschland. 2021.

Name des Vortragenden, Institut, Datum




	Folie 1: PTV MEASUREMENT NEAR A PASSENGER MODEL INSIDE THE CABIN OF A SHORT-HAUL AIRCRAFT 
	Folie 2: Structure
	Folie 3: 1. Motivation & goals 
	Folie 4: 2. Setup
	Folie 5: 2. Setup
	Folie 6: 3. Calibration
	Folie 7: 4. Current results
	Folie 8: 5. Conclusion
	Folie 9: 6. References
	Folie 10: Mechanical lunge

