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Problem Statement ﬂ

= Disposal of Municipal Solid Wastes (MSW) in
landfills is harmful as there is an increasein | | { (| ||
soil and ground water pollution in urban areas. Filter Wet
Conventional approaches of MSW disposal using scrubber
incineration pose several challenges in handling /
waste. As MSW has very low calorific value
fuel, sustaining the flame for combustion is
difficult without use of external fuel sources.
Drying of MSW (before its combustion)
consumes significant amount of energy.
Whereas, release of harmful pollutants is a
matter of concern.

= There is a need for an improved rotary kiln for ———
treatment of MSW that sustains combustion for [ Shell and tube heat
incineration while recovering heat energy and e
treating emissions. = ‘ e,
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TRL 4 Technology Validated in Lab

Technology Category/ Market

Category- Environmental Engineering

Industry Classification: %\\
¢ NIC (2008)- 382- Waste treatment and disposal; e
251- Manufacture of structural metal products, ﬁi
tanks, reservoirs and steam generators.
NAICS  (2022)- 562213- Sold Waste ( 5_7,_“ Y |od|] i

Combustors and Incinerators B ==
Applications:  Sustainable Municipal Solid ||Figure: Overall schematic of the rotary MSW combustion unit to
Waste incinerators. treat unsegregated MSW along with heat recovery and emission

Market drivers: _ _ control systems
Global waste management market is estimated at

USD 1219.6 Billion in 2024 and is projected to
grow to USD 1598.1 Billion by 2029 with a CAGR
of 5.6%
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Technology
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= The kiln used for the basic construction of boiler is made from aluminum. The diameter and length of the incinerator rated at 20 kWth are 450
mm and 650 mm respectively.
= The sieve mesh of 400 mm length and 400 mm diameter is fitted inside the rotary kiln. The sieve mesh has square opening s of 1 cm x 1 cm
for effective combustion of the unsegregated feedstock. This helps in removing ash from the unburnt MSW fuel and helps in effective
combustion. The sieve mesh was rotated using a 12 V DC motor, which was connected to it through a gear arrangement.

= The kiln was insulated and inclined.to automatically push the feed into the furnace. A cross-flow type shell and tube heat exchanger is used to
recover heat

Key Features / Value Proposition

= Experiments were carried out using MSW ) , ) ) .
. . . 3 Mixture Proximate (wt. analysis % db) Ultimate Calorific
mixtures with low calorific values in the range of Composition (wt.%) (wt. % analysis db) value
(22.9-29.8 MJ/Kg). The invented combustor is | o . pusic  paper oy M wm A e [c |n [n s [o |mune
capable of handling lower calorific value MSW leaves
mixtures when compared to conventional | 100 0 0 0 147 689 118 46 374 117 34 0 357 134
inCineratOfS-__ 0 100 0 0 0 914 0 86 858 0 0 0 142 458

* The composition (_)f CO, CO,, SO,, _N(_)X’ TO_C' 0 0 100 0 86 782 74 58 395 57 20 0 454 149
HCl , HF, particulates were within limits.

. 0 0 0 100 13.8 671 78 11.3 431 6.5 6.2 0 36.4 15.8
Maximum temperature of the exhaust gases was
Wlthln 600 OC, and average temperature was 25 50 125 125 6.2 869 4.6 2A3] 62.5 45 19 0 26.5 29.8
230-280 °C. This resulted in NOx levels in the 50 25 12.5 12.5 96 773 84 47 505 74 27 0 31 215
exhaust within the allowed limits as per 2016 | 2s 25 25 25 85 828 62 25 514 60 29 0 335 229
MSW boiler emission norms.

. _The cc_;mbustor was succes_sfully te_sted using | Figure: Feed stock characterization (moisture free basis). The invented
industrial waste and packaging-plastic waste at | oo stor is capable of handling MSW waste of low calorific value in
BHEL, Trichy (500 kwth) and IIT Madras (100 the range of (22.9-29.8 MJ/Kg) while generating steam for power and
kWth) respectively to generate steam for power . g B bel 9 . gbl | Ig P
production. maintaining emissions below permissible levels.
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