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Abstract The coupled coagulation of aerosol particles is studied when gravitational and Brownian af-
fections are equal at high Knudsen numbers. Coagulation under this condition remains an unsolved prob-
lem. A classical method dealing with this kind of problem is the interpolation method. Based on the
physical reality that there is a knee point on the coagulation rate curve when particle radius is the inde-
pendent variable, and good characters of continuum and smoothness near this knee point, the results of
the coagulation rate’s third-order format at low Péclet numbers and first-order format in pure gravitation-
al conditions can be extended to the case at moderate Péclet numbers where neither the gravitational af-
fections nor the Brownian affections can be neglected. The third-order results of coagulation rate at high
Péclet numbers are also gotten. Thus the coagulation rate at arbitrary Péclet numbers and high Knudsen
numbers is gained for the first time.
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