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Enhancement of Nucleate Pool Boiling Heat Transfer in
Ammonia/Water Mixtures

Toshiaki INOUE"! and Masanori MONDE

Nucleate boiling heat transfer coefficients of ammonia/water mixtures have been measured
when a surface-active agent was added into the mixtures. The effect of the concentration of the
ammonia and the surface-active agent on the coefficients was experimentally clarified in the
ammonia fraction of 30 and 70 % and in the surfactant concentration of 0 — 3500 ppm. The
experiment has been carried out to enhance the boiling heat transfer coefficients of
ammonia/water mixtures on a horizontal heated fine wire at pressure of 0.4 MPa by adding the
surface-active agent into the mixtures. As a result, the coefficients were enhanced in lower
ammonia fraction, C = 0.3 and in low heat flux, which is just after onset of boiling. It was also
found that the enhancement effect by the surface-active agent disappeared in surfactant

concentration over 1000 ppm.
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Fig. 1 Experimental apparatus

1.Pressure vessel 2. Heated wire 3.View window
4. Insulator 5. Electrode 6. Condenser
7. Pressure gauge 8. Thermostat bath

9. Thermostat with pump 10. Pressure gauge

11. Valve T4, T2, Ts. Thermocouples
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Fig. 2 Structure of surfactant adopted
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Fig.4 h — q relation in nucleate boiling heat transfer
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Fig.7 Effect of surfactant concentration on heat
transfer coefficient
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Fig.8 Enhancement rate of heat transfer
coefficient by surfactant
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