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ABSTRACT: An experimental investigation was executed to determine the capacity degra-
dation due to fin conduction and non-uniform refrigerant distribution in a multi-path evapo-
rator with cross-counter flow. The finned-tube evaporator, which had a three-path and
three-depth-row, was tested by controlling inlet quality, exit pressure, and exit superheat for
each refrigerant path. The capacity reduction due to superheat unbalance between each path
was as much as 25% for non-cutting evaporator, even when the overall evaporator superheat
was kept at a target value of 567C. It indicates that the internal heat transfer within the
evaporator assembly causes the partial capacity drop. The capacity of cutting-evaporator with
respect to non-cutting evaporator was enhanced according to the increment of air flow rate
when superheat or superheat unbalance increased.

Key words: Superheat(#¥€ %), Multi-path(thZ 3 2), Fin conduction (¥-A%), Cutting-
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Fig. 1 Schematic diagram of experimental setup.
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Fig. 2 Schematic diagram of an evaporator.
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Table 1 Test conditions

Superheat at each circuit (C)
Parameter

Top Middle Bottom Overall

Case A 56 56 56 56

Case B * 11.1 11.1 56

Superheat Case C - 16.7 16.7 56

Case D 16.7 * 16.7 56

Case E 167 16.7 16.7 16.7

Air flow rate

975, 1300, 1700
(m’/h)
DB (T) 26.7
RH (%) Dry, 50.3%, 70.4%

* The circuit superheat was adjusted to set the overall
superheat at 56T.
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Fig. 3 Capacity variation as a function of air

flow rate for non-cutting evaporator.
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Fig. 4 Capacities with different superheat
combinations for non-cutting evaporator.
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Fig. 5 Relative capacities as a function of

superheat for non-cutting evaporator
compared with Case A and 975 m'/h.
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Fig. 6 Mass flow rate with different super-
heat combinations for non-cutting evap-
orator.
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Fig. 7 Capacities with different superheat
combinations for non-cutting evap-
orator and cutting evaporators.
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Fig. 8 Relative capacities with different su-
perheat combinations for non-cutting
and cutting evaporators.
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