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Hysteresis on Boiling Heat Transfer
at Low Temperature on Enhanced Tubes in a Flooded Evaporator
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ABSTRACT: The boiling characteristics for R134a are studied to clarify the hysteresis at
low temperature on enhanced tubes of a flooded evaporator. Initial boiling conditions, refri-
gerant temperature, and inlet temperature of the chilled water are considered as the key para-
meters of the experiments. Unlike previous studies of the boiling heat transfer with uniform
heat flux and uniform wall temperature, the wall temperature was varied along the tube. In,
this study, it was found that the hysteresis of the temperature overshoot (TOS) at the onset
of nucleate boiling initially at the inlet section of the tube. It is also concluded that the ab-
normal operation can be avoided during the low temperature boiling if the refrigeration system
is started with LMTD larger than 34C at initial stage and larger than 1.0C at normal stage.

Key words: Pool boiling(ZH]5), Hysteresis(¢] @ &4}, R134a, Flooded evaporator(gref] Zi+
71), Enhanced tube(d €& %)
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Fig. 1 Characteristic curves of nucleate pool
boiling hysteresis.
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* CV: Control Valve

¢ FM: Flowmeter

¢ HT: Heater

* P : pump
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Fig. 2 Schematic diagram of experimental apparatus.
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Table 1 Geometric details of test tube

Inner surface

Outer surface (Turbo-B type)

Rib height (mm) Rib angle Cavity size (mm) | Cavity depth (mm) Crest/inch
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Table 2 Boiling conditions for each case

Case No.
Initial boiling

Case 1| Case 2| Case 3
Active | Weak |[Inactive
No. of active cavities| Many |Several| Few
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Fig. 4 Boiling curves for each case ( T,=—8
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Fig. 5 Boiling curves for each refrigerant tem-
perature ( v, =194 m/s).
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