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Abstract

The effects of fin spacing (Ps), upper torus groove radius (R;), lower torus groove radius (Rx), and
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slot angle (6) on heat transfer and resistance of discontinuous torus groove fins were studied by
modeling test and numerical simulation. The results showed that when Re =1000~8200, Nu on the
fin side increased with the increase of Re. Eu decreases with the increase of Re. The Nu on the fin
side increases with the decrease of Pf. Eu decreases with the increase of Pf. The Nu on the fin side
increased with the increase of Rs. Eu increases with the increase of Rs. Nu on the fin side de-
creased with the decrease of Rx. Eu decreases with the decrease of Rx; The Nu on the fin side in-
creases with the increase of 8. When Re is low, Eu increases with the increase of 8. When Re is high,
0 has little effect on the side resistance of heat exchanger fins.
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Figure 1. Structural diagram of discontinuous annular groove fins
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Figure 2. Intermittent annular groove fin model
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Table 1. Main structural parameters of the model (mm)
= 1. B ZEMSH (mm)

MR do BN d HAERER o B S,  HAEEE S, R o
19 17.4 08 35 35 0.16

Table 2. Structural parameters of numerical simulation models

2. BUERMREGS

L S S Sy A
1 2.2 15 13 40°
2 2.4 15 13 40°
3 2.6 15 13 40°
4 2.8 15 13 40°
5 3.0 15 13 40°
6 3.0 13 13 40°
7 3.0 13.5 13 40°
8 3.0 14 13 40°
9 3.0 14.5 13 40°
10 3.0 15 135 40°
11 3.0 15 14 40°
12 3.0 15 145 40°
13 3.0 15 15 40°
14 3.0 15 13 30°
15 3.0 15 13 35°
16 3.0 15 13 45°
17 3.0 15 13 50°
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Figure 3. Schematic diagram of numerical simulation calculation area
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Figure 4. Three dimensional model of discontinuous annular groove fins
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Figure 5. Schematic diagram of setting boundary conditions for numerical simulation calculation area
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Figure 6. Comparison of grid independence verification results
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Figure 7. Modeling test system diagram
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Figure 8. Comparison of simulation test and numerical simulation results
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Figure 9. Effect of fin spacing on heat transfer and resistance performance of intermittent annular groove finned tube heat
exchanger
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Figure 10. The effect of the radius of the circumferential centerline of the upstream annular groove on the heat transfer and
resistance performance of the intermittent annular groove finned tube heat exchanger
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Figure 11. Effect of downstream circumferential centerline radius of annular groove on heat transfer and resistance perfor-
mance of intermittent annular groove finned tube heat exchanger
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Figure 12. The effect of the arc angle of the annular groove on the heat transfer and resistance performance of the intermit-

tent annular groove finned tube heat exchanger
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