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Abstract

In order to explore the flow field of vertical secondary sedimentation tank which the temperature
density flow affects, the three-dimensional transient numerical simulation is carried out by RNG
k-epsilon turbulence model and mixture model to explore the impact of different inlet water tem-
perature and reflux ratio on the flow field of secondary sedimentation tank. The results show that:
the high-temperature water inflow will produce the up density flow, which is characterized by the
mixed liquid turning up along the central pipe to the outlet tank, leading to discharge of mud.
However, the low-temperature water inflow will produce the down density flow, which is charac-
terized by the mud turning phenomenon along the wall of the sedimentation tank, which will af-
fect the solid-liquid separation efficiency. Increasing the sludge backflow of secondary sedimenta-
tion tank can reduce the influence of up density flow on the working efficiency of secondary sedi-
mentation tank. Under the same temperature difference, the greater the reflux ratio, the smaller
the influence of the overweighted flow.
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Table 1. Vertical sedimentation tank size (unit: mm)
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Figure 1. Schematic diagram of vertical sedimentation tank structure
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Figure 2. Mesh independence verification. (a) Grid independence verification curve; (b) The location of the monitoring points
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Figure 3. Relationship between temperature and density of water. (a)
Water temperature and density diagram; (b) Water temperature and
viscosity diagram
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Figure 4. Flow diagram of two sinks without temperature difference and backflow
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Figure 5. Cloud image of second sedimentation velocity without temperature difference and reflux
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Figure 6. Flow diagram of secondary sedimentation tank with inlet temperature difference +5°C without reflux
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Figure 7. Cloud image of second sedimentation velocity in case of inlet temperature difference +5°C without reflux
B 7. NRRZE+5CIRIRE iR E = E

Pl 8 At 2 PR AT AR NI D el B /K FE AR 28 SO AR AR - BRIV o0 1) Bt sl A
Tt B X B, BT ERERAE, ANRBS IR OE BR, R K DiRsh, Bl
IKEFIIR RGN, ek R T e, TR BN H B Ut B e I 4

DOI: 10.12677/hjce.2020.94029 271 AR


https://doi.org/10.12677/hjce.2020.94029

XZPL, RHR

(a)120S

BONIIIRINIEIDINININIGD
DUGO-I-J000000S
W b e i

BRI
[T RV RV IRV RN

(b) 600 S

BIRIBIRINIDIIININID
UINI-I0000S
A T R I )

Figure 8. Cloud image of temperature of secondary sedimentation tank no reflux when inlet temperature difference +5°C
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Figure 9. Schematic diagram of speed monitoring points
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Figure 12. Cloud image of second sedimentation velocity in case of inlet temperature difference —5°C without reflux
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Figure 14. Flow diagram of two sinks with different inlet temperature difference +5°C
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Figure 15. Cloud image of secondary sedimentation velocity under different reflux
conditions with inlet temperature difference +5°C
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