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Abstract The heat and mass transfer characteristic of carbon canister for onboard refueling vapor recovery
(ORVR) was investigated using the research methods, the n-butane/nitrogen gas was used to simulate volatile oil
and gas, and the three-dimensional unsteady numerical model for ORVR carbon canister was established by
using the methods of fixed bed adsorption test and CFD numerical simulation combined with species transfer
model, laminar flow model and porous medium model. Based on adsorption penetration time and bed
temperature, the structure optimization was carried out from the aspect of cavity volume ratio, inlet and outlet
diameter. The results showed that the deviation rate of the simulation value and the experimental value of ORVR
bed temperature was lower than 7%. When the cavity volume ratio was 5:3, the bed-temperature value increased
in ORVR carbon canister was 0.9~1.6°C lower than other structures, thus the safety performance was high.
When the inlet and outlet diameter was selected as 12 mm, it showed the best comprehensive performance in
terms of adsorption penetration time and bed temperature rise during the adsorption process. This study can
provide reference for structural optimization design of ORVR carbon tank.

Keywords ORVR carbon canister; adsorption; numerical simulation; three-dimensional unsteady-state

model; structure optimization
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