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Exercise 19 

1. Estimate the Bodenstein number for a straight cylindrical capillary with an inner diameter of 

𝑑𝑡 = 1.0 𝑚𝑚. The space-time of the gaseous reactant is 𝜏 = 1 𝑠. (𝐷𝑚 = 10−5𝑚2𝑠−1) 
 

2. Estimate the diameter of a straight cylindrical capillary with a length of 𝐿 = 0.2𝑚 required to 

obtain a Bodenstein number of 𝐵𝑜 = 100. The space-time of the liquid reactant is 𝜏 =

300 𝑠. (𝜈 = 10−6𝑚2𝑠−1;  𝐷𝑚 = 10−9𝑚2𝑠−1). Can we assume stratified flow? 

Solution 

1. 𝐵𝑜 ≅ 192
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𝐿
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𝐷𝑚
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10−5
= 0.025𝑠 

𝐵𝑜 = 48
1

0.025
= 𝟏𝟗𝟐𝟎 

 

2. 𝐵𝑜 ≅ 48
𝜏

𝑡𝐷,𝑟𝑎𝑑
 

𝑡𝐷,𝑟𝑎𝑑 = 48
𝜏

𝐵𝑜
= 48

300

100
= 144𝑠 

𝑡𝐷,𝑟𝑎𝑑 =
(

𝑑𝑡
2 )

2

𝐷𝑚
  →   𝑑𝑡 = 2√𝑡𝐷,𝑟𝑎𝑑 ∙ 𝐷𝑚 = 2√144 ∙ 10−9 = 𝟕. 𝟔 ∙ 𝟏𝟎−𝟒𝒎 

𝑅𝑒 =
𝑢 ∙ 𝑑𝑡

𝜈
=

𝐿
𝜏

∙ 𝑑𝑡

𝜈
=

0.2
300

∙ 7.6 ∙ 10−4

10−6
= 𝟎. 𝟓 < 100 → 𝐬𝐭𝐫𝐚𝐭𝐢𝐟𝐢𝐞𝐝 

 


