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Air Drying Technology for Dewatered Cake from Wastewater and Waterworks Sludge
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ILC, Pusan National University - *Reentec Enguneering Co.,Ltd - **Jinju National University

ABSTRACT : Air drying equipment was built as a device for reduction of dewatered cake from wastewater and waterworks sludge and to
reproduce it by reusable matter. Dewatered cake was supplied into the air drying equipment which operated by air velocity of 80 m/sec,
air rate 30 m’/min and air temperature of 40°C, and dried to produce the dried powder. The air drying equipment was composed of the air
gjector which made high-speed fluid field, and cyclone which made circling fluid field. Dewatered cake was crushed at the high-speed zone
as first step, and formed into dried powder of sphere shape by the collision between particles at the circling fluid zone. Wastewater studge
with water content of 82.5 wt% was supplied 1.0 kg/min into air drying equipment and produced the dried powder which had the water
content of 62.3 wt% and mass median diameter of 2.4 mm after process. At that time, it was analyzed that water removal rate was 0.1
H0Akg/min - DS kg and air consumption was 170 m’/DS kg. Under same experimental conditions, when waterworks sludge was dried,
water content of dried powder decrease to 47.5 wi% and mass median diameter decrease 2.1 mm and water removal rate increase 0.13
H0 Akg/min - DS kg. Air consumption increase 180 m’/DS kg with comparison to the results of wastewater sludge. Therefore, this tech-
nology was evaluated that drying the dewatered cake of waterworks sludge was more efficient than wastewater sludge, and also economical
sludge handling technology due to drying the cake by only air.

Key Words : Air Drying, Dewatered Cake, Wastewater and Waterworks Shudge, Dried Powder, Water Content
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Fig. 1. Drying characteristic curve of dewatered cake.
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Fig. 3. Schematic diagram of air dryer using air ejector and multi cyclone.

Table 1. Experimental conditions of air jet dryer
Variables Unit Spec. and Value
Design Diameter of Air Ejector mm 70
Variables H/D of Cyclone - 0.18
Retention Time min 6
Air Pressure kgfom® 0.1
Operating Air Flow Rate m’/min 30
Variables Air Velocity m/sec 80
Average Temperature T 45
Cake Supply kg/min 1.0
Initial Water Content wi% 82.5
W:;slt]e;;ter Organic Content wt% 55.5
Cake Temperature T 10
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Table 2. Average air velocity and flow rate

Point of test Air Ejector Cyclone Separator
Measure items %DP-I DP-2 DP-3 DP-4 DP-6 Dp-7 DP-8 DP-9 DP-10 DP-11
Air velocity(m/sec) 80 65 35 27 13 5 14 8 16 7
Air flow rate(m’/min) | 37 30 16 29 26 10 Iy 61 79 54

Note ; DP-1: rear side of air ejector, DP-2: rear side of transport pipe, DP-3: Ist cyclone, DP-4: rear side of lst cyclone, DP-5: 2nd
cyclone, DP-6: rear side of 2nd cyclone, DP-7: 3rd cyclone, DP-8: rear side of 3rd cyclone, DP-9: upper side of separator, DP-10:

lower side of separator, DP-11: outlet of separator
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Table 3. Temperature distribution of air ejector

Point of test Air Ejector Cyclone

Measure items TP-1 | TP-2 | TP-3 | TP-3 | TP-3 | TP-3
Average temp. before
feeding cake(C)
Average temp. before
after cake(C)
Note ; TP-I: rear side of blower, TP-2: rear side of air ejector, TP-3:
rear side of Ist cyclone, TP-4: rear side of 2nd cyclone, TP-5:
rear side of 3nd cyclone

18 46 37 | 41 38 35

18 33 36 | 30 30 30

0 —¢~Room Temp. —+—After blower -4 —After Nozzle

—~v—1igtgyclone ~s--2nd ¢yclane  —<~3rd cyclone | °

Start

Temperature("C)

1 L s _ . L
0 1000 2000 3000 4000

Time(sec)
Fig. 4. Temperature distribution of air jet dryer.
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Table 4. Water content as particle size of dried powder

. . Wastewater sludge Waterworks sludge

Size of dried

powder(mm) | Percentage Wat?;:oz; tent Percentage Wati;ti/(:;)tem
4.0-6.0 12.25 67.2 7.22 50.9
2.8-4.0 17.81 67.1 12.71 50.8
2.0-2.8 25.73 61.6 37.17 49.8
1.0-2.0 33.96 61.2 34.04 49.6
0.5-1.0 8.24 56.8 15.5 422
0.3-05 2.01 342 1.64 38.3

Fig. 5. Shapes of dried powder.
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Table 5. Particle size of dried powder from wastewater sludge

median Wastewater sludge Waterworks sludge
diameter(mm),dmi | mass(g), mi | dmmi | mass(g), mi | dmmi
5 24.1 0.61 14.25 0.36
34 35.05 0.6 25.08 0.43
2.4 50.61 0.621 50.7 0.62
1.5 66.82 0.51 73.36 0.56
0.75 16.22 0.06 30.59 0.12
04 3.88 0.007 3.21 0.01
0.25 0.09 0.000114 0.17 0.00021
MMD(mm), dmm 24 2.1
Note : dmm = > midi/M, MMD : Mass Median Diameter
T T T T T
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Fig. 7. Particle size distribution of dried powder: (a) waste-
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water sludge, (b) waterworks sludge.
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Table 6. Water removal rate for dewatered cake

ltems of performance |Wastewater sludge | Waterworks sludge
Water mass of
247
feeding cake(kg) > =
Water mass of
dried powder(kg) 8.34 1
removal amount(kg) 16.41 20.3
removal amount per(kg/min) 0.547 0.67
Water removal rate
(H:0 Akg/min - DS kg) 0.1 0.13

Table 7. The performance results of air jet dryer

Dried powder Dried powder
Items of performance
from wastewater sludge | waterworks sludge
Weight of dried 134 92
power(kg)
MMD of dried 241 21
powder(mm)
Water content of
dried power(wt%) 622 475
Water removal rate
0. .
(H:0 Akg/min - DS kg) ! 0.3
Air consumption(m’/DS kg) 170 180
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