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Abstract
Based on the original model of the bidirectional slit finned 4-row tube air cooler, four physical
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models of semi-dimpled slit finned tube air cooler with different vortex generator heights (0.2P;,
0.4P;, 0.6P; and 0.8P;) were established. The Nusselt number, Euler number and the comprehen-
sive performance index were investigated by employing 3-D numerical simulation method and the
field synergy principle was used to analyze the thermal performance of semi-dimpled slit finned
tube air cooler. The results show that under the same Reynolds number, both the Nusselt number
and Euler number of the air cooler increase with the increase of the height of the vortex generator.
Compared with the air cooler without the vortex generator, the Nusselt number of the air cooler
with the 0.8P; vortex generator is increased by 4.16%~4.33%, the Euler number is increased by
3.16%~4.54%, and the comprehensive performance index is increased by 2.06%~2.56% with the
same Reynolds number. The semi-dimpled vortex generator can improve the synergy between the
velocity field and the temperature field, thereby reducing the synergy angle and achieving the ef-
fect of enhancing heat transfer. The research results can provide reference for the further optimi-
zation of the heat transfer and resistance performance of the slit fin tube air cooler.
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Figure 1. Schematic diagram of bidirectional slotted fin 4-row tube air cooler
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Figure 2. Schematic diagram of numerical simulation
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Figure 3. Vortex generator dimensions and placement
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Figure 4. Experimental system
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Figure 5. Comparison of results between experiment and numerical simulation
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Figure 6. Effect of the height of vortex generator on heat transfer and flow resistance performances of slit finned tube heat
exchangers
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