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Calculation and Measurement of Temperature Field and Mass
Fraction Field about Aqua Ammonia Falling Film Absorption
based on Transversally Grooved Tube
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
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Abstract According to double membrane mass transfer model of falling film absorption, change law and transport mechanism were ana-
lyzed on related physical quantities during ammonia’ s heat, mass and momentum transfer process. Energy and mass conservation equa-
tions were established for ammonia gas falling film absorption, and equations discretization was made. Subsequently Gauss-Seidel iterative
method was used to solve these equations. Variation curve of aqua ammonia solution mass fraction along falling film tube height was ob-
tained about smooth tube (SMT) and transversally grooved tube (TGT). The temperature of aqua ammonia and cooling water at different
dimensionless height was obtained for falling film absorption of transversally grooved tube. TGT has strong falling film absorption perform-
ance in the same conditions compared with that of SMT. Absorptive capacity in winter and summer season increased by 118.5% and
167. 7% respectively. The experimental results showed that the predicted temperatures of aqua ammonia and cooling water agree well with

the measured temperature in the falling film absorption process.
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Fig. 1 Experimental system diagram of

ammonia water falling film absorption
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Fig. 2 Photograph of SM and TGT
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Fig. 3 Structure chart of TGT
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Fig. 4 Photograph of liquor distributor
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Tab. 1 Dimension parameters of TGT

I p/mm e/mm w/ mm e/ pd
1 9.6 0.8 1.6 0. 00247
2 13.2 1.1 2.2 0. 0034
3 16. 8 1.4 2.8 0. 00432
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Fig.5 Absorption model diagram of falling liquid film
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Fig. 6 Heat, mass and momentum transfer

schematic diagram of falling liquid film
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Fig.7 Ammonia mass fraction field along falling film
height of No.2 TGT and smooth tube
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