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Summary

In this article; a calculation model that enables to predict two-phase flow distribution in a multipass
evaporator is proposed. The model considers the multipass evaporator as the combination of simple
elements, i.e. straight pipes and T-junctions, and utilizes the correlations to predict the pressure drop at
the elements. For the T-junction, however, we have so little knowledge, especially for the small diameter
T-junction, that we make some experiments to evaluate the existing correlations for the junction pressure
drop. We also do not have reliable model for predicting the phase separation characteristics, so that we
used the empirical equations for liquid division ratio derived in our previous papers. By this model, gas
phase flow distribution to each pass is determined as it makes the pressure at the outlet of each pass
equal. Calculation results well predict the previously presented experimental data that were obtained
under the condition of larger quality at the header inlet. The suitableness of this model suggests that the
complexity of the two-phase flow distribution in multipass tube attributes to the phase separation
phenomena in dividing two-phase flow at a T-junction.
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Table 1 Experimental conditions
Header inlet mass flux Gy kg/(m®s) 430
Header inlet quality XH (0) o007 01 02 03
Total heat input QW 0 300 450 600 900
Step heating pattern F D1 D2 U1 U2
Table 2 Heat flux on each pass for each condition
Test code Heat flux kW/m? Total heat | Hypothetic air flow
Pass 1 |Pass 2 IPass 3 |Pass 4 IPass 5] input W rate m*/hour
OF 0 0
300F 3.98 300
Flat load 450F 5.97 450
600F 7.96 600
900F 11.94 900
300D1 169 | 239 | 345 | 504 | 7.43 300 300
Type-] 450D1 2.39 | 3:51 517 | 763 | 11.14 450 300
Step D 600D1 3.25 | 471 6.90 [ 10.15] 14.85 600 300
load 300D2 093 | 166 | 292 | 517 | 9.22 300 200
450D2 1.39 | 252 | 438 | 7.76 | 13.86 450 200
Type-| 300U1 743 | 504 | 345 | 239 | 1.59 300 300
U 300U2 9.22 | 517 | 2.92 1.66 | 0.93 300 200
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1 Distribution header 5 Ball cock
2 Glass tube 6 Needle valve
3 Evaporator 7 Orifice
4 Separator 8 Manifold
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