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INCINERATION
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NACT

Combustion

¢ Stoichiometric Combustion

* Excess Air Combustion
* Substoichiometric Combustion

® Vary by Composition

® Vary by Moisture Content

® Vary by Btu value per pound fired
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Overfire
Air

Combustion .
Ports

Chamber

Refractory .1.
Waste i

Charge Door

Auxiliary
Fuel

Underfire
Air Ports

Single Chamber Incinerator
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Controlled-Air Incinerator with Staged Hearth
and Automatic Ash Removal

To Stack or Boiler
'y Burner

Primary Burner

Ash Discharge Ram
Ash Chute
Ash Quench
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Controlled Air Incinerator

Components

Secondary Chamber

Control Panel

View Port

Secondary Burner

Mechanical Charge System View Port

Ash Removal
Door

Primary Burner Primary

Chamber

Primary Combustion Air Burner Blower
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Primary
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Retort

Multiple Chamber
Incinerator Flame Port

Stack

Secondary

Charging Door Air Ports

Secondary
Burner Port

Mixing
Chamber

Hearth First

Underhearth
Port
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Flame Port 4 l\ Y.
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Quickset Insulation FRONT
Insulating Block
Cremation Burner

Castable Roof.

Loading Door
Insulating Block

Exhaust Gas Outlet s

Afterburner

Throat Air Jets

d Hearth Air
¥ Jets
Castable i ‘
Support Lintel _ ; Insulating
% % Block
Insulating 1‘1’45%
Block piRgZZ
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AR
Insulated ‘% 7 Castable support Arch
Firebrick o
Rear Wall

Refractory Lined Floor
Divider Wall Insulating Block

CREMATOR
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NACT

* Volume Reduction (trash, wood,
solid waste streams)

¢ Toxicity Reduction (any toxic
waste stream)

* Resource Recovery (copper wire,
steel drums, electric motors)

* Energy Recovery

30

03/2019

10



33

03/2019

1



NACT

03/2019 12



NACT

03/2019 13



NACT

Air Burmers le

Rotary kiln
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Rotary Kiln incinerator

Alr

Audary n.e.-\\T' ..

Primary Combustion Chamber 1
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Fluidized bed combustion (FBC)

Exhaust and ash
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Combustion

chamber

. Economizer
Refuse feeding hopper

Flue gas scrubber

Superheater

Grate” |17 Vaporizer

Air pre-heater © —
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R~ amosphere

o i
Clean gases (o m 10 aimosphere

_ Bypass on power
/" or water stoppage
4 Filter cake
. screenings

and grit

Cyclonic jet
Scrubber

<
Adipung A Cooling air
opper
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Modes of Operation

NACT

HOPPER-RAM

Hopper Cover

Waste Charging Hoppe!

Hydrauli
Ram
Actuator

Fire Door—j

Hydraulic Fire H

Door Actuator

Primary
Combustion
Chamber

.

Furnace

Ram Face Opening

Quench Spra
Charging pray
Ram
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I o

Op er"atig Pro
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Before Incinerator

Stal't-up
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Typical Incinerator
Operating Procedures

1. Ash Cleanout 15 to 30 minutes
2. Pre-Heat 15 to 60 minutes
3. Charging & Burning Up to 14 hours
4. Burndown 2 to 4 hours

5. Cooldown 5 to 8 hours
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Shutdown
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NACT

* Charging before Operating Temps.
Are Achieved (failure to Pre-heat)

* Overcharging

~* Waste wit_h VExcessive Moisﬁire

Emissions
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NACT

Pollutant Formation

Factors

Particulate Matter

Formation
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NACT

* Black Smoke
* Too Little Oxygen Relative to Fuel
® Usually Caused by Overcharging
* White Smoke
® Premature Cooling of Flue Gas
® Excessive Air
* Inorganic Particles

Malfunction in Stack
Damper or Fan
Burner
Overfired

Adjust Ash

Ram Discharge
Too Much Temp. Too High Cycle ' 9
Highly Volatile Y
Waste 7

Too Much Underfire Primary Air
"POSITIVE" CONDITION - SMOKE LEAKING
Poor Mixing
Burner Failure,
Temperature too Low

Not Enough

Secondary Air
Too Much
Highly Volatile
Waste

Too Much Underfire Air
BLACK SMOKE
(Incomplete Burning - Soot Formation)

03/2019
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NACT

Secondary
Chamber
Temperature
Too Low
| Too Much
Secondary Air
Problem Waste
Material \
Too Much
Underfire Air
WHITE/BLUE SMOKE

70

Visible Fly Ash

Air Infiltration

l —E Flame Port Air

Problem Wastes — |

High Primary
T i Temperature

Excessive Underfire Air High Draft Too High
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Carbon Monoxide

Formation
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Products of

Incomplete Combustion

(PIC’s)

AL TR ,,. , '
i Wlé\ﬁgﬁubbers '.
: g '!!‘,-gp '

Wet Scrubber
Acid Gas Removal
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NACT

Spray Tower, Clean Exhaust Gas
Countercurrent-Flow

Type

Liquid
Sprays

76

Spray Tower

Blower
Motor

= Filtration &

Pumps
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* Liquor Spray Nozzles Plugged
* Erosion of Spray Nozzles
* Corrosion of Shell
* Mist Re-entrainment
* pH too low or high
78
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NACT

Clean Exhaust

Shell

Mist Eliminator

Liquid Sprays

Packing

Dirty Exhaust

Countercurrent- Flow Packed-Bed Scrubber
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—_—
PACKED BED
SCRUBBER
C——
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Packed-Bed

Operating Problems
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NACT

Liquid Inlet

SPRAY VENTURI WITH RECTANGULAR THROAT
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Particles collide with droplets

Droplets have no axial velocity

Particle Behavior in Venturi-Scrubber Section

Flue-Gas Inlet
from Quench

Particles Accelerate Converging Region

l I Throat

0 Spray Nozzle
Particles Decelerate
Droplets Accelerate ? 1 ? Diverging Region

Flue-Gas Outlet to Separator Tower Section
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NACT

85

! | STACK
CIRCULATING

DRY SCRUBBER

BYPRODUCT SILO

CLEAN GAS
RECIRCULATION DUCT
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Dutgoinggas

Particulate Free

Negatively charged particulates
attracted to the positively

L ]
e charged metal plates

Thi tal rod:
Watal / 2 q - in metal rods

Plates Q\ o [
C 5
°
%) o° Solid particulates
®
Corona _— | = l‘/
Discharge L
Incoming gas
_ with particulates
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Collecting electrode

Supportinsulator
withring-type heater
Suspension of the

electricspraying system
with rapping drives
Gas distribution
Spray electrodes

Collecting electrode plates

Dust collecting hopper
with heating

Dust conveyor system
(heated)

Tubular Electrostatic Precipitator

I GasOutlet

High Voltage:
Insulator

Purge Air

Collecting
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NACT

celving
Continuous Vol

I
Industial w
Medical waste Sludge

=

Explanatory notes

e Waste
- Exhaust gas

Air
Ash and dust
= Chemicals

incinerator

Iroiler
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[ — Gombustion Facility [Power Generaion/ Theal Recovery Facity M| Exhaust Gas Treatment Facility
nuc etric Supply Unit Vertical Combustor (Patented) Exhaust Gas Cooling Facllity Turbo Chemical Baghouse(Patented) “‘:""”
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NACT

Boiler Turbine
Forced Draft Fan
=) Turbine Generator

Waste Unloading

Feed Water

Activated Carbon
Slaked Lime

Waste Pit

Dust
Gooling
Tower Cull]ctor
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POWER GENERATION
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NACT

How incinerated?

Steam twibine_@

Generator

Steam
Combustion

Grane @

@

@
Charging

Baghouse

Weigh scales

Quench @} [€)
Ao Indiced

fandfill draft
@® fan
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NACT

¢ General Air Emissions Limitatio
*® Visible Emissions

ulate Matter

100

AT LI 7

Pathological waste, low-level radio
te, and/or chemotherapeutic \

~ * Regulations more

strilige ]
Regs = —a

101

Incinerators

¢ Hazardous Waste Incinerators =~
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NACT

Large Municipal Waste

Combustors

103

Subpart Eb

104

Small Municipal Waste
Combustors
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NACT

Subpart AAAA

106

Other Solid Waste

Incinerators

107

Subpart EEEE
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Hospital, Medical, and

Infectious Waste Incinerators

109

Subpart Ec

110

Sewage Sludge Incinerators
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Subpart LLLL

112

Commercial and Industrial

Solid Waste Incinerators

113

Subpart CCCC
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Hazardous Waste Incinerators

115

Subpart EEE

116

Incinerator

Inspection

L~
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NACT

¢ Eye Injuries:

* Watching flames through hatches
* Scrubber liquor

¢ Sharps & Infectious Wastes:
* Avoid Skin contact

* Burns:
‘: Contact with hot equipment

* Inhalation Hazards:
*’ Fugitive leaks, high pressure scrubbers/ducts
¢ Alkaline reagent storage/mixing equip Stacks or vent

119

Common Potential

Safety Problems
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NACT

121

Compliance with Permit

Requirements

122

Air Pollution Control Points

of Inspection
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NACT

i

rgjvE*‘fm sions immediately
wn into a control Device?

lection device

124
* Are Emissions Moved to the
Control Device Without Loss
* Are There any Leaks
125
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NACT

127

Air Mover

129
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NACT

130

131
* Are the proper instruments present?
* Do these instruments appear to be
functioning?
¢ Are the instruments showing the
appropriate units?
132
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134

Control Device
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NACT

136

137

138
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NACT

* Notice To Comply (NTC)

* Minor Deficiency

* Non-Emissions Related

*Non-Recurring

140

* Notice Of Violation (NOV)

* Emissions Related

e Same Problem At Last
Inspection
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NACT

* Continue to Operate in Violation

* Cease the Non-compliant Activity
(shut down the operation)

® Correct the Problem

* Apply for a Variance
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