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[bookmark: _Ref118120067][bookmark: _Ref118120058]Table S1 Boundary conditions for static mesh.
	Position
	Boundary Conditions

	Front
	Velocity inlet
	Velocity
	Temperature
	Component

	
	
	0.0 m/s at 0 km/h
	300 K
	79% N2,
21% O2

	
	
	8.3 m/s at 30 km/h
	
	

	
	
	25.0 m/s at 90 km/h
	
	

	Rear
	Pressure outlet

	Left
	Periodic boundary

	Right
	Periodic boundary

	Upper
	Pressure outlet

	Bottom
	No-slip wall

	Vehicle surface
	No-slip wall

	Exhaust tailpipe
	Velocity inlet
	Velocity
	Temperature
	O2
	CO2
	H2O
	NO

	
	
	2.0 m/s at 0 km/h
	384 K
	18.0%
	2.3%
	2.3%
	115 ppm

	
	
	15.6 m/s at 30 km/h
	548 K
	8.1%
	9.0%
	9.0%
	450 ppm

	
	
	40.4 m/s at 90 km/h
	613 K
	11.2%
	7.2%
	7.2%
	360 ppm




Table S2 Boundary condition for dynamic mesh.
	
	Region A
	Region B
	Region C

	Front
	Velocity inlet
	Interface A-B
	Interface B-C

	Rear
	Interface A-B
	Interface B-C
	Pressure outlet

	Left
	Periodic boundary
	Periodic boundary
	Periodic boundary

	Right
	Periodic boundary
	Periodic boundary
	Periodic boundary

	Upper
	Pressure outlet
	Pressure outlet
	Pressure outlet

	Bottom
	No-slip wall
	No-slip wall
	No-slip wall




[bookmark: _Ref163337018][bookmark: _Hlk166143727]Table S3 Fitting function for the mass diffusivity coefficient
	Type of gas
	Second-order fitting function

	CO2-H2O
	D = -3.681×10-6+1.973×10-8T+1.520×10-10T2

	CO2-O2
	D = -5.564×10-6+4.349×10-8T+1.008×10-10T2

	CO2-NO
	D = -5.632×10-6+4.325×10-8T+1.016×10-10T2

	CO2-N2
	D = -5.179×10-6+4.381×10-8T+9.812×10-11T2

	H2O-O2
	D = -7.106×10-6+4.319×10-8T+1.861×10-10T2

	H2O-NO
	D = -6.755×10-6+4.039×10-8T+1.868×10-10T2

	H2O-N2
	D = -7.940×10-6+5.166×10-8T+1.701×10-10T2

	O2-NO
	D = -6.665×10-6+5.755×10-8T+1.281×10-10T2

	O2-N2
	D = -6.138×10-6+5.699×10-8T+1.232×10-10T2

	NO-N2
	D = -6.182×10-6+5.677×10-8T+1.235×10-10T2
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