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1. Motivation & goals

• Mixing ventilation 

• Simulations 

➢ Complete DNS too complex

➢ RANS, URANS

• Particle tracking velocimetry  (PTV)

➢ Instantaneous velocity fields

• 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]

Fig.1: Mixing Ventilation in short haul aircraft, adapted 

from Bosbach et al [1]
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1. Comparability

2. Risk of infection



2. Setup
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𝑉 ≈ 17 𝑚 ∗ 5,3 𝑚2 ≈ 90 𝑚3

 ሶ𝑉 ≈ 600
𝑙

𝑠
= 0,6

𝑚3

𝑠

𝑡 ≈ 150 𝑠 = 2,5 𝑚𝑖𝑛

Fig.4: Model of passagier cabin

Fig.3: Donier 728
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2. Setup
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▲ Fig.5: Setup 

▼ Fig.6: 4 cameras 

(pco.edge 5.5)

► Fig.7: 5 power LEDs 

and heat dummies 



3. Calibration
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Fig.8: Calibration target in measurement area

Fig.9: Calibration error 



4. Current results
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Fig.11: Particle count
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Fig. 2: Streamlines generated 

with CFD, showing the breathing 

zones of passengers, adapted 

from Webner et al. [2]

Fig. 10: First tracks in 5 seconds



5. Conclusion

• 3D calibration in dark environment

• PTV in a short-haul aircraft cabin
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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
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