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ABSTRACT

it is found that the 50 kg/hr of infectious waste incinerator
has been used to dispose of infectious waste generated in
hospitals of the main part of Thailand. The objective of this
research is to design the infectious waste incinerator to meet
their requirements. The working principal of the designed
incinerator is a controlled-air incinerator where the combustion is
divided in two parts. The first part is an intake primary chamber
where the waste is feed in and the combustion air is controlied at
the sub-stoichiometric condition. The gas and the volatile matter
then, will be reburned in the secondary combustion chamber with
excess-air for completed combustion before going through the
stack. The temperature in the two chambers are measured
through a monitoring system and are used to control the amount
of combustion air in order to attain the desired temperature in
each chamber. The temperature in the primary chamber is
designed at 760°C which is the temperature for thermal cracking

of waste. The designed temperature for secondary chamber is at

1,000°C and the resident time for the gas is about 2 seconds
which are enough for destruction of the kind of waste. The design
criteria also take into actcount of the real characteristic of waste.
The design includes the calculation of mass balance, heat
balance, capacity of primary and secondary chamber. The
refractory and the insulator are chosen to be the materials that
can be locally found. The incinerator is designed to use in
conjunction with the automatic feeder machine and the air
pollution control equipment. The result of this research can be
used to built a pilot infectious waste incinerator for performance

testing
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Infectious Waste Feed (kg/hr) 50.00
Moistur-e Content (%) 31.00
Non-Combustible Solids (%) 7.00
Higher Heating Value (KJ/kg) 12327.80
Step Description Unit Quantity
M1 Total ﬂdw kg/hr 50.00
M2 Moisture % 31.00
M3 kg/hr 15.50
M4 Dry Feed kg/hr 34.50
M5 Ash % 7.00
M6 kg/hr 242
M7 Volatile kg/hr 32.09
M8 kJikg 12327.80
M9 Mdthr 0.40
M10 Dry Gas (DG) kg/10MJ 2.82
M11 kg/hr 111.54
M12 Moisture kg/10MJ 0.75
M13 kg/hr 29.67
M14 DG+Moisture kgrhr 141.21
M15 100% air kg/hr 109.12
M16 Totat air Fraction 1.50
M17 kg/hr 163.69
M18 NM3/sec 0.04
M19 Excess air kg/hr 54.56
M20 Humidity kg/kg dry air 0.01
M21 kg/hr 1.64
M22 Total Moisture kg/hr 46.80
M23 Total Dry Gas kg/hr 166.11
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Step Description Unit Quantity

H1 Cooling Air Flow T |kg/hr -

H2 deg C -

H3 kJ/kg -

H4 MJ/hr -

H5 Ash deg C 537.78
Hé {kd/kg 371.69
H7 Mdrar 0.00
H8 Radiation fraction 0.03
H9 MJ/hr 0.01
H10 Humidity loss MJ/br 0.00
H11 Total foss MJ/hr 0.01
H12 Outlet MJthr 0.39
H13 “ldeg C 1093.33
H14 Required Temp deg C 1204.44
H15 Entalpy, dry gas kJd/kg 1334.92
H16 MJihr 0.22
H17 Entalpy, H20 kJkg 5111.70
H18 MJ/hr 0.24
H19 Total Gas MJhr 0.46
H20 Deficiency Mdfhr 0.07
H21 Excess air , FO % 30.00
H22 Fuel kJIL 15210.00
H23 Uhr 4.90
H24 MJ/hr 0.19
H25 Air required, (FO) kg/L 16.10
H26 ka/hr 78.87
H27 Nm3/min 1.09
H28 Dry Gas, (FO) kg/L 16.00
H29 kg/r 78.38
H30 Moisture, (FO) kg/L 1.05
H31 kg/hr 5.14
H32 Outlet MJrhr 0.58
H33 Outlet dry gas kg/hr 244 .48
H34 Qutlet moisture kg/hr 51.95
H35 Total wet flue gas kg/hr 296.43
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50.00 15.50 34.50 242 163.69 4.90 78.87 244.48 51.95
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