
𝑢𝑔 gas/carrier velocity 

𝑢𝑝 average particle velocity during the time step 

p momentum 

 

Momentum change of a particle (assuming true, average particle velocity 𝑢𝑝 is known) 

Δ𝑝𝑝 = 𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 + 𝑆𝑝𝑛𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 + 𝑆𝑢𝑐Δ𝑡 + 𝑆𝑢𝑛𝑐Δ𝑡 

Momentum change of gas/carrier fluid 

Δ𝑝𝑔 = −𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 − 𝑆𝑢𝑐Δ𝑡 

Case 1: (𝑆𝑝𝑛𝑐 = 0) 

Δ𝑝𝑝 = 𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 + 𝑆𝑢𝑐Δ𝑡 + 𝑆𝑢𝑛𝑐Δ𝑡 

−𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 − 𝑆𝑢𝑐Δ𝑡 = −Δ𝑝𝑝 + 𝑆𝑢𝑛𝑐Δ𝑡 

From this we get 

Δ𝑝𝑔 = −𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 − 𝑆𝑢𝑐Δ𝑡 = −Δ𝑝𝑝 + 𝑆𝑢𝑛𝑐Δ𝑡 = −(Δ𝑝𝑝 − 𝑆𝑢𝑛𝑐Δ𝑡) 

 

Case 2: (𝑆𝑝𝑛𝑐 ≠ 0) 

Δ𝑝𝑝 = 𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 + 𝑆𝑝𝑛𝑐(𝑢𝑔 − 𝑢𝑝) + 𝑆𝑢𝑐Δ𝑡 + 𝑆𝑢𝑛𝑐Δ𝑡 

Δ𝑝𝑝 − 𝑆𝑢𝑛𝑐Δ𝑡 − 𝑆𝑢𝑐Δ𝑡 = (𝑆𝑝𝑐 + 𝑆𝑝𝑛𝑐)(𝑢𝑔 − 𝑢𝑝)Δ𝑡 

𝑆𝑝𝑐
𝑆𝑝𝑐 + 𝑆𝑝𝑛𝑐

(Δ𝑝𝑝 − 𝑆𝑢𝑐Δ𝑡 − 𝑆𝑢𝑛𝑐Δ𝑡) = 𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 

   

From this we get 

Δ𝑝𝑔 = −𝑆𝑝𝑐(𝑢𝑔 − 𝑢𝑝)Δ𝑡 − 𝑆𝑢𝑐Δ𝑡 = −
𝑆𝑝𝑐

𝑆𝑝𝑐 + 𝑆𝑝𝑛𝑐
(Δ𝑝𝑝 − 𝑆𝑢𝑐Δ𝑡 − 𝑆𝑢𝑛𝑐Δ𝑡) − 𝑆𝑢𝑐Δ𝑡 

  


