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Predicting Mass-Transfer Film Coefficents 

 



 

 

Correlations for Film Coefficients 

The experimental data for the gas film coefficient in dilute mixtures have been correlated in 

terms of 𝐻𝐺(= 𝑉 𝑘𝑦
′ 𝑎𝑆⁄ ), 𝐻𝐿 . The empirical equation is as follows: 

𝐻𝐺(𝑚) = (
0.226

𝑓𝑝
) (

𝑁𝑆𝑐

0.660
)

0.5

(
𝐺𝑥

6.782
)

−0.5

(
𝐺𝑦

0.678
)

0.35

 

𝐻𝐿(𝑚) = (
0.357

𝑓𝑝
) (

𝑁𝑆𝑐

372
)

0.5

(
𝐺𝑥 𝜇⁄

6.782 0.8937 × 10−3⁄
)

0.3

 

where G’s are total flows of L/G in kg per sec per square meter.  



EXAMPLE 10.8-1. Prediction of Film Coefficients for CO2 absorption 

Predict 𝐻𝐺 , 𝐻𝐿 , 𝐻𝑂𝐿 for absorption of CO2 from air by water in a dilute solution in a packed 

tower with 1.5 inch metal Pall rings at 303 K (30°C) and101.32 kPa pressure. The flow rates are 

𝐺𝑥  =  4.069 𝑘𝑔 𝑠 ∙ 𝑚2⁄  and 𝐺𝑦  =  0.5424 𝑘𝑔 𝑠 ∙ 𝑚2⁄ . 

SOLUTION: 
 

𝐷𝐴𝐵  should be corrected for T= 303 K: 

𝜇 = 1.86 × 10−5 𝑘𝑔 𝑚 ∙ 𝑠⁄ ; 𝜌 = 1.166 𝑘𝑔 𝑚3⁄ ; 

𝐷𝐴𝐵 = 1.67 × 10−5 𝑚2 𝑠⁄ ; @ 303 𝐾 
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𝐷𝐴𝐵  should be corrected for T= 303 K: 

𝜇 = 0.8007 × 10−3 𝑘𝑔 𝑚 ∙ 𝑠⁄ ; 𝜌 = 995.68 𝑘𝑔 𝑚3⁄ ; 

𝐷𝐴𝐵 = 2.0 × 10−9 𝑚2 𝑠⁄ ; @ 298 𝐾  

𝜇 = 0.8937 × 10−3 𝑘𝑔 𝑚 ∙ 𝑠;⁄ @298 𝐾 

𝐷𝐴𝐵 = 2.27 × 10−9 𝑚2 𝑠⁄ ; corrected @ 303 𝐾 
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= 0.2306 (99.3% 𝑓𝑜𝑟 𝐿 − 𝑝ℎ𝑎𝑠𝑒) + 0.001575(0.7% 𝑓𝑜𝑟 𝐺 − 𝑝ℎ𝑎𝑠𝑒) = 0.2322 𝑚 

 

Since 𝑚 = 1.86 × 103is very large (CO2 is insoluble in water), the main resistance is in liquid phase. On the 

other hand, for the case of soluble gas like NH3 (𝑚 = 1.2) at 303 K, the percent resistance in the gas pase 

will be about 90% 

 
  



Correlations for Film Coefficients for Random Packings (Topic from Third Edition) 

The experimental data for the gas film coefficient in dilute mixtures have been correlated in 

terms of 𝐻𝐺(= 𝑉 𝑘𝑦
′ 𝑎𝑆⁄ ). The empirical equation is as follows: 
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where G’s are total flows of L/G in kg per sec per square meter, while constants α, β, and 𝛾 for 

a packing as given in Table 10.8-1. The temperature effect, which is small, is included in the 

Schmidt number. Above equation can be used to correct existing data for absorption of solute 

A in a gas on a specific packing to absorption of solute E in the same system and the same 

mass-flow rates. This is done by Eq. (1 0.8-2). 

𝐻𝐺(𝐸) = 𝐻𝐺(𝐴)[𝑁𝑆𝑐(𝐸) 𝑁𝑆𝑐(𝐴)⁄ ]
0.5

 

 

The correlations for liquid film coefficients in dilute mixtures show that 𝐻𝐿 is independent of 

gas rate until loading occurs, as given by (use SI units), 
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Data are given in Table 10.8-2 for different packings. 



 

 
 
  



Prediction of Film Coefficients for Ammonia Absorption 

Predict 𝐻𝐺 , 𝐻𝐿 , 𝐾𝑦
′ 𝑎 for absorption of NH3 from water in a dilute solution in a packed tower 

with 25.4-mm Raschig rings at 303 K (86°F) and101.32 kPa pressure. The flow rates are 𝐺𝑥  =

 2.543 𝑘𝑔 𝑠 ∙ 𝑚2⁄  and 𝐺𝑦  =  0.339 𝑘𝑔 𝑠 ∙ 𝑚2⁄ . 

SOLUTION: 
 

Gas phase at T= 303 K: 

𝜇 = 1.86 × 10−5 𝑘𝑔 𝑚 ∙ 𝑠⁄ ; 

𝜌 = 1.168 𝑘𝑔 𝑚3⁄ ; 

𝐷𝐴𝐵 = 2.379 × 10−5 𝑚 𝑠2⁄ ;  
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Data for liquid including (𝐷𝐴𝐵) should be corrected for T= 
303 K: 
𝜇 = 0.8007 × 10−3 𝑘𝑔 𝑚 ∙ 𝑠⁄ ; 

𝜌 = 996 𝑘𝑔 𝑚3⁄ ; 
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