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Exercise 13 

Based on the conditions used to carry out an exothermic reaction in a pilot single-orifice baffle COBR, 

propose a design for an industrial reactor capable of processing 25 times the pilot feed rate. 

Neglect the baffle volume (low baffles thickness). 

 

Pilot COBR data:  

Reactor length 𝐿𝑅 3 𝑚 

Baffle spacing 𝐿 0.045 𝑚 

Reactor inner diameter 𝑑 0.025 𝑚 

Baffle orifice diameter  𝑑𝑜 0.01 𝑚 

Feed flowrate 𝐹 1.2 ∙ 10−5 𝑚3 ∙ 𝑠−1 
Frequency 𝑓 1.6 𝐻𝑧 

Center-to-peak 
amplitude 

𝑥𝑜 5 ∙ 10−3𝑚 

 

Physical properties of reaction mixture 

 𝜌 = 840 𝑘𝑔 𝑚−3 

 𝜇 = 5 ∙ 10−3 𝑃𝑎 ∙ 𝑠 

 𝜆 = 0.137 𝑊𝑚−1𝐾−1 

 𝑐𝑝 = 2150 𝐽 𝑘𝑔−1𝐾−1 


