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Abstract: The boiling heat transfer characteristics of binary mixtures;

1-Propanol/Water,

2-Propanol/Water and Water/Ethylene glycol mixtures, were investigated in pool boiling

experiments under atmospheric pressure on ground to develop high-performance space thermal

management systems. At extremely low concentrations of alcohol, increase in the heat transfer

coefficients of 1-Propanol/Water and 2-Propanol/Water are confirmed while the critical heat flux

values are decreased. Coexistence of the heat transfer enhancement due to Marangoni effect and

the heat transfer deterioration due to mass transfer resistance is emphasized. The concept seems to

be independent of gravity level.
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Fig.1 Phase equilibrium diagrams of 1-Propanol/Water, 2-Propanol/Water and Water/Ethylene glycol.
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Fig.2 Marangoni number.

This document is provided by JAXA.



10°

10° 10°

1-Propanol / Water 3 2-Propanol / Water ‘ 3 Water / Ethylene glycol ‘ ‘
r 0 Experinental Results 7 r ©  Experinental Results 7 r 0 Experinental Results 7
r — Ideal heat transfer coeflicients r — Ideal heat transfer coefficients 7] — Ideal heat lmrsfer coefficients
r —-— Stephan Korner correlation o and
----- Thone correlation
% - p
¥ Qoo 0ennmer ’:‘_"____-\./
Ng 104 L = Q== L
g f F
S T C
i azeotropic state ] i azeotropic state ]
10° I I I I 10° I I I I 10° I I I I
0 02 04 0.6 0.8 1 0 0.2 04 0.6 0.8 1 0 02 04 0.6 0.8 1
Weight fraction of alcohol wx Weight fraction of alcohol wx Weight fraction of alcohol wx
Fig.3 Effect of alcohol concentration on heat transfer coefficients (g=4.0x10 W/md).
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Fig.4 Effect of alcohol concentration on critical heat flux values.
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