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Application of Air Lift Pump for Sludge Discharger
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Sludge discharger applied the principle of the air lift pump was investigated experimentally for the different
design(diameter of discharge pipe, diameter and height of the inside and outside wall) and operating param-
eters(air flow rate, water level). And it was conducted that performance comparison about sludge discharger and
conventional air lift pump. The result indicated that discharged liquid were increased with the increase of air
flow rate and water level and decrease distance between inside and outside wall. The discharge pressure was
increased with an increase of air flow rate and a decrease of the diameter of the discharge pipe, for both the
sludge discharger and the airlift pump. The discharge pressures of the sludge discharger were 3-6 times higher
than those of the air lift pump.
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Fig. 1. Schematic diagram of the conventional air lift pump and sludge discharger.

(a) Air lift pump, (b) Sludge discharger
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Fig. 4. Effluent quantity of water on variation of in-

side wall diameter and air flow rate.

(Liquid level, 23cm; Diameter of discharge pipe,

15mm)

(a) Diameter of outside wall, 160mm

(b) Diameter of outside wall, 120mm

(c) Diameter of outside wall, 80mm
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Table. 1. The difference of discharge pressure on sludge discharger and air hft pipe

Discharge pipe Air flow rate Discharge pressure(Pa)
(mm) (L/min) Sludge discharger Air lift pump
2.5 588 0
5 588 0
3 75 588 1%
10 784 196
2.5 980 0
20 5 980 196
75 1176 294
10 1176 294
25 1372 294
95 5 1764 294
75 2156 392
10 2352 490

Table 2. Comparison of sludge discharger and air lift pump on discharge of sludge

Items

Sludge discharger Air lift pump

Initial sludge concentration (mg/L)
Effluent sludge concentration (mg/L)
Effluent volume (L)

Total effluent sludge amount (g)
Discharge pressure (Pa)

19,023 19,023

12,500 3,872
7.2 16.8
45 32

2058 392
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