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ABSTRACT

The moisture content of many inorganic sludges is less than 70% during dewatering. Hence, a mono or piston
pump cannot feed the sludge dryer. Thus, most inorganic sludge should be moved to a landfill or recycled directly
without any reduction method. This development was invented to apply cyclone dryers using air and specially
designed for the continuous injection of sludge sources by negative pressure and high air velocity for low moisture
inorganic matter. Therefore, wastewater sludge and raw water treatment sludge discharged from various industrial
fields might be settled by this development. The cyclone dryer was commercialized useful as moisture reduction
equipment. This development was applied using a sludge injection system for sludge feeding and under the
cooperation of ejector design computational fluid dynamics. Furthermore, this paper presented good ejector model
results, blowing an airflow of 264 m’/min at an actual performance test.
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Table 1 Main components of sludge material

Components Mass Ratio (%)
Ca 11.7
Fe 14.2 TS 52.3
others 264
Moisture content 47.7
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Fig. 2 P&ID of cyclone type sludge drying system
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Table 2 Specification of cyclone drying system

No | Equipments of System Specification

Air blower: 340m’/min
Inlet pipe: 300A

Total pressure: 7,000mmAq
VVVF control type

1 Dried air supplying

2 | Sludge feeding system Ejector: 200A

Cyclones: 1st & 2nd

3 Cyclonic dryer Separator

Bag filter: 0.3um

4 Dust filtering Air pulsing unit

5 |Dried material conveying| - Screw conveyor: 350A

6 Local control system | - PLC controller, Touch screen

Fig. 3 Actual ejector type sludge feeding system
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Fig. 4 A-type ejector configuration and meshing
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Fig. 5 B-type ejector configuration and meshing
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Fig. 7 Analysis results of B-type ejector in case of
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ejector according to inlet air flow rate
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Table 3 CFD Analysis results for B-type ejector

Table 4 Experimental data of B-type ejector

Inlet Air Inlet Sludge Ejector Air Supply Blower Component Pressure (mmAq )
Flow}RaFe Flow}RaFe Pressure Drop Flow Prossure
Qi (m’/min) Q, (m*/min) AP (mmAq) (m’/min) (mmAq) et | p2 | 3| pa | ps | e
320 () 60.65 4,670 Al Bl A]B
154 154 | 6,680 | 6,645 [6,413|3,867|3,521|2,047| 935 | 245
300 (-)38.25 3,710 147 | 146 | 6,203 | 6,263 |5,926|2,825|2,621|1,358| 430 | 221
147 146 | 6,203 | 6,263 |5,945|2,846|2,684|1,415| 601 | 216
280 (-) 19.19 2,890

- Inlet Dia. of Ejector Nozzle : 140mm
- Outlet Pressure of Ejector : 3,300mmAq
(-) : Suction
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