
BAGHOUSE OPERATIONS
W. Chase Walker

Lead Engineer: Baghouses and Green Systems
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I THINK WHAT WE 

NEED IS A 

BAGHOUSE…
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What is the function of the exhaust system?

EVACUATE THE DRUM!

PRODUCTS OF 

COMBUSTION
STEAM

LEAKAGE 

AIR

EXCESS 

AIR
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AIR-TO-CLOTH RATIO: GAS VELOCITY THROUGH THE BAG FABRIC

INTERSTITIAL VELOCITY: UPWARD GAS VELOCITY BETWEEN BAGS 

MEASURED AT BOTTOM OF  BAGS

BLINDED: CONDITION OF REDUCED BAG PERMEABILITY

DUST CAKE: PARTICULATE MATTER BUILDUP ON OUTSIDE OF BAGS

GRAIN: UNIT OF WEIGHT EQUAL TO 1/7000 OF A POUND

RE-ENTRAINMENT: RE-DEPOSITING OF DUST ONTO ADJACENT BAG 

AFTER PULSING

DIFFERENTIAL PRESSURE: DIFFERENCE IN PRESSURE BETWEEN 

TWO POINTS IN SYSTEM; INDICATION OF RESISTANCE TO AIRFLOW 
THROUGH THE SYSTEM

CAN VELOCITY: UPWARD GAS VELOCITY IN THE HOPPER BELOW THE  

BAGS
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Primary Collectors:  Knockout Box

▪ Low internal gas velocities 
▪ Effective for removal of large particles only
▪ May have baffle plate to enhance particle 

removal
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Primary Collectors:  Cyclones

TO 

BAGHOUSE

FROM 

DRUM
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Primary Collectors:  Inertial  Separator
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Let’s Talk Felts…

REQUIREMENTS:

• HIGH FILTRATION 

EFFICIENCY 

40 CFR Part 60 - Subpart I

§60.90 Applicability and designation of affected facility.

(a) The affected facility to which the provisions of this subpart apply is 

each hot mix asphalt facility. For the purpose of this subpart, a hot mix 

asphalt facility is comprised only of any combination of the following: 

dryers; systems for screening, handling, storing, and weighing hot 

aggregate; systems for loading, transferring, and storing mineral filler, 

systems for mixing hot mix asphalt; and the loading, transfer, and 

storage systems associated with emission control systems.

(b) Any facility under paragraph (a) of this section that commences 

construction or modification after June 11, 1973, is subject to the 

requirements of this subpart.

§60.92 Standard for particulate matter.

(a) On and after the date on which the performance test required to be 

conducted by §60.8 is completed, no owner or operator subject to the 

provisions of this subpart shall discharge or cause the discharge into 

the atmosphere from any affected facility any gases which: 

(1) Contain particulate matter in excess of 90 mg/dscm (0.04 gr/dscf). 

(2) Exhibit 20 percent opacity, or greater. 
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Let’s Talk Felts…
Dust carryout: 

up to 10% of 

production rate!

What’s the 

big deal?

BAGHOUSE 

PERFORMANCE!
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Let’s Talk Felts…

REQUIREMENTS:

• HIGH FILTRATION 

EFFICIENCY

• CHEMICAL 

RESISTANCE

Baghouse fines are 

alkaline for most 

aggregates.

Acids that form are 

typically from

compounds in liquid 

fuels, such as sulfur.
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Let’s Talk Felts…

REQUIREMENTS:

• HIGH FILTRATION 

EFFICIENCY

• CHEMICAL 

RESISTANCE

• MECHANICAL 

STRENGTH



13

Let’s Talk Felts…

REQUIREMENTS:

• HIGH FILTRATION 

EFFICIENCY

• CHEMICAL 

RESISTANCE

• MECHANICAL 

STRENGTH

• TEMPERATURE 

STABILITY

Sustained: 375F (190C)

Spikes: 400F (204C)
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HYDROLYSIS
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Let’s Talk Felts…

When in doubt…

❑ Over-cleaning reduces bag life !

❑ Aggressive pulsing breaks up 

dust cake

❑ Maintain adequate dust cake 

thickness: 3-5inWC

Keep it low!

It’s better to pulse more 

often at a lower pressure!
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Let’s Talk Cleaning…

• Blowpipes must 

properly align with 

the bags

• Inspect holes 

annually for 

deformation

• Use only dry, 

compressed air
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EFFICIENCY is 

the ratio of the 

useful work 

performed by a 

machine or 

process to the total 

energy expended 

or heat taken in

“Efficiency” is a often misused term

DEFINING “EFFICIENCY”
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DEFINING “EFFICIENCY”

Plant efficiency is all 

about how effectively a 

facility handles 9 physical 

factors that influence 

production rate
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MAXIMIZING PRODUCTION

9 PHYSICAL FACTORS that influence facility 

production rate and profitability.

MAJOR FACTORS

• Aggregate moisture

• Leakage air

• Mix temperature

• Stack Temperature

• Site elevation

MINOR FACTORS

• Excess air

• Radiation loss

• Ambient conditions

• Material Temperature
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• 300F mix temperature

• 5% composite aggregate 

moisture

• 240F stack temperature

• Virgin materials only

• Facility located at sealevel

• Standard ambient 

temperature 68F

Equipment Design

• Drum Diameter

• Baghouse Capacity

• Burner Output (MMBTU / MW)

• Feed/Storage Capacity

• System Diff Pressure

Equipment Design Balances Component Sizes
with Production Requirements



23

MAXIMIZING PRODUCTION
AT A WELL-MAINTAINED 

FACILITY, PRODUCTION IS 

PREDOMINANTLY LIMITED BY 

2 PLANT COMPONENTS:
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Operational

• Burner Output

• Moisture Content

• High Stack Temp

• Leakage Air

• High Baghouse P

• Burner tuning
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CH4 + 2O2 + 2N2 → 
CO2 + 2H2O + 2N2 + 

HEAT

TUNE 
THE 

BURNER!

How much excess air does my burner need?
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Operational

• Burner Output

• Moisture Content

• High Stack Temp

• Leakage Air

• High Baghouse P

• Burner tuning

• As aggregate moisture 

increases, production decreases
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EXHAUST 

TEMPERATURE: 

240oF

5% AGGREGATE 

MOISTURE

MIX 

TEMPERATURE: 

300oF

52% of Fuel Required to Process the Water

Heating Requirements % BTU’s Needed

Water to 212°F 6.60

Saturated Water to Saturated Steam 45.09

Saturated Steam to Exhaust Steam 0.58

Aggregate 44.67

Excess Air 3.06

HOW MUCH 
HEAT DO 

WE NEED?
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EXHAUST 

TEMPERATURE: 

240oF

4% 

AGGREGATE 

MOISTURE

MIX 

TEMPERATURE: 

300oF

46.6% of Fuel Required to Process the Water

10.5% Reduction in Fuel Consumption!

Heating Requirements % BTU’s Needed

Water to 212°F 5.88

Saturated Water to Saturated Steam 40.18

Saturated Steam to Exhaust Steam 0.52

Aggregate 50.29

Excess Air 3.14

HOW MUCH 
HEAT DO 

WE NEED?
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• Burner tuning

• As aggregate moisture 

increases, production decreases

• High stack temperatures reduce 

production

Operational

• Burner Output

• Moisture Content

• High Stack Temp

• Leakage Air

• High Baghouse P
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High Stack / Mix Temperature…

1. Reduces baghouse filter bag life
2. Lowers production capacity (6 TPH for every 10⁰F)

3. Increases heating costs (20% for 50 F)

What’s the problem?

HEATINGDRYING PRODUCTION

300F mix

350F mix

126 scf/ton

126 scf/ton

116 scf/ton

140 scf/ton

242 scf/ton

266 scf/ton

20% 

INCREASE

10% 

INCREASE
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The exhaust fan has a 

fixed VOLUMETRIC

capacity.

Higher moistures or stack temps 

increase the

The same mass of gas being moved 

takes up more of the available capacity 

of the fan

V O L U M E

of the gases that the exhaust fan 

must pull through the system.
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• Burner tuning

• As aggregate moisture

increases, production decreases

• High stack temperatures  reduce 

production

• Leakage air uses up baghouse 

capacity

Operational

• Burner Output

• Moisture Content

• High Stack Temp

• Leakage Air

• High Baghouse P
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Leakage Air

• Leakage Air “uses up” fan capacity.

Any air that is pulled into the

exhaust system from outside

that does not participate in

the production process.

• The fan can only move its rated CFM.

• Leakage adds to the CFM the fan must move.
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INVESTIGATE 

LEAKAGE 

POINTS!
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• Burner tuning

• As aggregate moisture increases,

production decreases

• High stack temperatures  reduce 

production

• Leakage air uses up the 

baghouse capacity

• High ΔP reduces baghouse 

capacity

Operational

• Burner Output

• Moisture Content

• High Stack Temp

• Leakage Air

• High Baghouse P
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… is NOT like Leakage Air, high aggregate moisture, or high stack 

temperatures

REDUCES fan capacity instead of “using it up”.
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4” SP increase 

Chart  data based on Standard Conditions – 70F dry air at sea level (29.92 Hg) 
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LOSS OF 

OVER 80 TPH

HOW MUCH AIRFLOW IS THERE?
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Mudballs

• High Baghouse P

• Low Exhaust 

Temps

BAD 

DAY!!!
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MOISTURE SOURCES:

• Aggregate Drying

• Combustion

• Atmospheric Moisture

400TPH @ 5% H2O →  20 TPH of H2O 

CH4 + 2O2 + 2N2 → CO2 + 2H2O + 2N2 + HEAT

Dependent on Location and Leakage Air
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Flue Gas Dew Point Temperature

Actual Dew Point is dependent on the composition of 
the Flue Gas Stream – O2 %, CO2%, N2%, H2O %etc.

150°F
165°F

• Relative Humidity (RH): Measure of the 
amount of water vapor that air can hold at a 
given temperature; maximum value of 100%

• Dew Point (Td): Temperature at which water 
vapor begins to condense and relative 
humidity is 100%. A measure of actual 
water content.

• % Moisture by Volume (%MV): Measure of 
the volume of water vapor contained in a 
volume of air, regardless of temperature 
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LIQUIDS DON’T BURN –

ONLY VAPORS BURN.

HYDROCARBON 

CONTAMINATION
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BAGHOUSE PRECOAT

• Hydrated Lime

• Pulverized Limestone

NEVER use QUICKLIME

CALL TO GET QUANTITIES OF EACH

Recommended for ALL new bags with fuel oils!

• Bagged Precoat
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CRITERIA:

• BAG WEIGHT DOUBLE

THAT OF NEW FELT 

AFTER CLEANING

• PERMEABILITY < 2 

CFM AT 0.5 INWC

• DUST PENETRATION > 

50% THROUGH FELT
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Abrasion
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Abrasion


