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A Study on Drying Characteristics for Optimal Design
of Curing Equipment

Ho Yun Jung

Department of Mechanical Engineering, The Graduate School,

Pukyong National University

Abstract

Recently, we have many problems on the process of the sewage sludge. In
past, the sewage sludge was treated by reclaimed land or thrown away in the
sea. But these methods caused environmental pollution. Today, many
researchers are studying various methods for reducing its volume. One of
these method, this study is to reduce the moisture of sewage sludge and to
solidify it using a dryer and curing equipment. In this research, we
investigated about design parameter and operation condition of the curing
equipment. The curing -equipment reduces the percentage of water content
from 30% of dryer to 10%.

So, we have to study the curing characteristics and performance of curing
equipment. For example, there are-internal flow characteristics and change of
the percentage of water content. And we investigated the change of data at
outlet along the initial condition, temperature, humidity and air flow. Using
this data, we achieve the experimental results of curing efficiency by each
geometry and operating condition. And we also investigated numerical analysis
of internal flow using CFD code. This research is basic study for optimal
design of curing equipment.
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Fig. 2.2.2 Photograph of curing system
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Table 2.3.1 Flow rate magnitude according to velocity

Velocity of inlet (m/s) Flow rate (m®/min)
9.43 3.6
11.26 4.3
13.09 5.0
14.93 5.7
16.77 6.4
26.72 10.2

Temperature and humidity sensor

“Manometer

Fig. 2.3.2 Photograph of measuring instrument at exit of system
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Fig. 3.1.1 Weight variation along the each flow rate
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Table 3.1.1 Linear interpolation equation of w eight along the

various flow rate

%% (m’/min) A3 B A
3.6 Y=-0.94x + 249.8
4.3 Y=-1.25X + 251.5
5.0 Y=-145X + 250.7
5.7 Y=-161X + 251.6
6.4 Y=-167X + 2575

Table 3.1.2 Mean w eight for each flow rate

%% (m’/min) kol A Mk (kg) | A (kg)
3.6 0.93 0
4.3 1.25 0.86
5.0 1.50 0.25
5.7 1.67 0.17
6.4 1.73 0.06

_23_
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Fig. 3.1.2 Change of the percentage of water content along the

flow rate and time

_25_



Table 3.1.3 The necessary time of recuperation and the

percentage of water contents after 580 min
£ (m’/min) e }0%77}%1&3580% o daa
Al ZF (min) (%)
3.6 1000 21.20
4.3 780 17.64
5.0 660 15.24
5.7 620 13.22
6.4 600 12.59
2 AT EF Aol o] Agte UsbofarE #g ol 43
of ZAsAw, W AFH FAL B Adt. F Age
mmAq®) @92 %450 Fig. 3130 Ux shev g g o &
do] 249 FZe) Wsle] e Qe FoA ) Agto] Ve
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Fig. 3.1.3 Pressure drop of inlet and outlet according to various

flow rate and time
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time
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Fig. 3.3.1 Evaporation-loss distribution along the each type

Table 3.3.1 Mean evaporation loss along the each type

Type Hit ¢ (kg)
Type A 1.21
Type B 1.20
Type C 1.14
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Fig. 4.2.1 Streamline for each type
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Fig. 4.2.2 Pressure contour for each type
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