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Abstract

The study presents experimental and theoretical analysis focusing on the infulence of a

noncondensable gas upon the absorption enhancement that is obtained by Marangoni convec-

tion generated by the addition of the surfactant. The shadowgraph method is adopted in this

visualization. As a result of absorption phenomena with shadowgraph photos, the different

patterns of Marangoni convection cells are observed in accordance with the various amounts

of noncondensable gas. Furthermore, nondimensional number K(Ma/Ra) is introduced to

calculate the value of surface tension difference theoretically for the comparison with the

various amount of noncondensable gas in absorber.
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1. Absorber(testsection) 2. Boiler 3. Distille dwater

4. Electronic balance 5. Noncondensable gas 6. Silica gel
7. Micro-control valve 8. Resorver 9. Circulation pump

10. Absorbent solution 11. Semiconduclor pressure gauge
12. Vacuum pump 13. Personal computer 14. Themocouple

Fig.1 Experimental apparatus of absorption
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Table 1 Experimental condition

Article

Condition

Concentration of aqueous

solution of LiBr

50 [mass % |

Concentration of adding

0.6 [mass % |

surfactant
Thickness of absorbent L
) 1x10° [m]
solution
Initial temp. of absorbent 294 [K]
solution
Temp. of refrigerant 289 [K]
vapor
Cooling water temp. 294 [K]
Vapor absorption time 90 [s]

Noncondensable gas

amount

0~1.08 [ volume% |

Vapor absorption area

0.5x107* [m?*]

Visualization method

shadowgraph
(by using Ar~ laser)

(a) without noncondensable gas
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Fig.3 Visualization of interfacial disturbance
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Table 2 Invariables of temperature
T(t) =a(log ot} +blogt) +c[ K]
volume % a b c
0 0.536 1.910 294.02
0.12 0.382 1.420 294.15
0.24 0.909 —0.079 294.08
0.36 0.396 0.345 294.10
Table 3 Invariables of concentration
C(ty=d-t*+e-t+f[mass % |
volume % d e f
0 9.75x107°%| —2.52x 1077 | 50.00
0.12 5.34x107% | —1.92x107% | 50.00
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0.36 7.32x107° | —1.62x107* | 50.00
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