AP42 Section:

Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/ :

The file name refers to the reference number, the AP42 chapter and section. The file name

"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

11.1

Reference Number: 13

Title:

"An Evaluation Of Control Systems And Mass Emission Rates
From Dryer Drum Hot Asphalt Plants",

J. 8. Kinsey,
Journal Of The Air Pollution Control Association, 26(12):1163-1165,

December 1976.



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



i

AT g/
£
PA

’

PLANTS

13

An Evaluation of Control Systems and
Mass Emission Rates from
Dryer-Drum Hot Asphait Plants

J. Scott Kinsey

Colorado Air Pollution Control Division

The problems asscciated with the design and operation of appropriate air pollution canirol

equipment for particulate emissions from dryer-drum hot asphalt plants are discussed by

outlining the basic process involved, the quantities of particulate matter being emitted, and

possible metlhods of control. The mosi difficul! problem seems to be the emission of a fine

The federal Performance Standards
IFor New Stationary Sources”! allows nn

emission rate ol particulate matter not

greater than 0.0 gr/dsel. and less than

aerosol of unburned hydrocarbons generated as a result of the simultaneous heating and mixing

2090 equivalent opacity. These limita-

of the asphaltic material. From the Information presented, it was concluded that in mosl cir-

cumstances the venturi scrubber would be the most viable alternative to meet! the 0.04 gr/dsc!

limitation imposed by the New Source Performance Standards promulgated by the EPA.

r—

Within the past three years a new type
ol het asphalt plasd, has been introduced
which wilives o drum-tvpe doyer with
ssancizg el c-qui]inuml o mix the aprprre-
pate anel Heuid asphalt inorder Lo pro-
duce a reportedly adeguate grade of bi-
tuimineus paving.t This particulur pro-
vess eliminates several pieces of expen-

unburned hydrocarbons 1o be emitied
to the ambient air. "Fhis is commonly

sive mechanteal equipment normally

used in either a standard bateh or con-

tnuous ¥ asphalt plani.” The muost
difficult problem {rom an air pollution

aspeet is a rvesult of the simultangous
bealing and mixirer of the asphaltic
malerind which causes a line aerosol of
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referred to in the industry as “blue
stnuke,”

When first introduced, some manu-
factuarers of these plants claimed that.
the particulate ecmissions would meet
limitations imposed by air pollution
control agencies. [t was later found that
this was not the case when several plants
in Colorado were cited for violations of
regutations dealing with visible stack
emissions.® The question now arises as
to what wype of conitrul devicel(s) would
be must appropr te {or these plants,

tng were subseguenily adopted by
must stale and local ageneies including
the State of Colorado. Usine all available
data the applicability and eifectiveness
of the varions tvpes ol air pollution
ventrol devices will he evaluated her,

Process Description

A generalized process flow diagram is
presented in Figare 10 Proportioned
sgprepade from the cold -feed system is
fed 1o a2 continuous belt weighing unit

which convevs the proper amount of
material inte the drum mixer and
tnrough the hurner Tlame for drving.

Fhe required omount of liquid asphalt
is then injected into the drum mixer and’
mixed with the dry aggregate material.
Some plants are-equipped with a header.
or similar device whereby the liguid as-

phalt can be injected at different points |

along the dram, This particular feature
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Figure 1. General process How diagram tor dryer-drum hot asphalt plants.

can substantially reduce the amount of
unburned hydrocarbons being emitgod
by keeping the liquid asphall from di-
recl contact with the burner flame. The
bituminous product is then removed
from the drum mixer and conveved to
storage. Compared to a standard mix
plant this process elminates the hot side
screens, tnns, and elevators, plus an ad-
ditional mixing unit.

Mass Emission Rales

The uncontrolled emission factors as
published by the EIP A" apply only to the
standard batch or continuous mix as-
phalt plants, and there is a large amount
of test data available for these plants.
This type of information is useful both
to the design engineer and for agency
permit evaluation,

Unfortunately this is not the case for
dryer-drum asphalt plants. The lack of
background data is partially due to the
relatively small number of these plants
currently in operation and certain
probiems with the stack test procedyre
for this type of air contaminang, The
EPE currently nas a study tnder con-
tract to develop an uncontrolted emis-
sion factor for dryer-drum plants using
source testing data to be gathered at

various locations in the United States.
As with the standard type planis, this
information can be useful hoth in the
design and evaluation of control de-
vices.

In the interim period a survey was
made by utilizing all available sources of
stack testing information in order o
develop a data hase Tor particulate
emissions. Most ol the information ob-
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emission factor for dryver-drum asphalt.
plants, 1t was concluded Uhat, tike con-
ventional plants, the rate of emission is
directly related (o the various plant op-
erating parameters, The range of emis.
sion facters from a 160 ton/hr plant

varies from 4.4 to 48.6 1l of particulate

emitied per tom ol asphall produced
depending mainly on The percentage o
lines in the aggregate. From (his refa-

tained came from the equipment man-

tionship, it must be assumaed that there

ulfacturers.

Results

The information gathered as de-
scribed above is summarized in Table
157 I'he lirst two emission rates pre-

‘sented are for uncontrolled plants, and

the last three emission rates are flor
plants with some form of air pollution
cantrol equipment. Also from Table [ i
can b determined that a lwo-stage wel

washer can meet the 0.04 gefdsel G-

tation depending on the particle size

is a correlation hetween the amount ol

aggregate below 200 mesh being intro-

duced into the drver, and the mass - .

emission rale. Due to the nsulTlelency

of the data, whai this relationship is
cannol as yet be defined, However, other
factors must also be evaluated, Le. air
velocity, internal Mght arrangements,
paint at which asphalt cement is intre-

duced and other physical arrangemenis

distribution.

Th only two cases were the data path-

cred, as a result of the survey, detailed
enough to include all operating and
testing parameters. A Turther analysis
was condducted by the ruthor, in an at-
tempt (o formulate’ an uncontrolled

——— e e

Table L. Particulate emissions from dryer-drum hot asphalt plants.

within the drum.

Types of Parlicutate Control Devices

In the eriteria document, for the Pee-
formance Standards for New Stationary
Sourees® EPA stated that the only types
ol conttrol equipment which would meet
the 004 wrfdset and less than 2o
equivalent opactty fimitations would he
a properly designed, maintained, aned

Control system ‘pr

Production Stack gas Grain Fmission
rate flow rate loading rate
{tonfhr) (acfm} {grfdsct) {Ifhr)
160 9177 30.3 TR,
B0 30941 6.0 T3
230 36740 0.0:45 u.84
125 22440 0.035 5.33
240 h7500 .38 3.6

None - ?/5"‘;# //p}) ,4)
Nong 4'3 #_/;;foﬂ

Venguri scrubber, 0‘} 3

0. 3b

Twao-stage Esten ) 512
Wet washer ! ? #/7’0/‘) J

|



operated bhaghouse (fabric filter) or
venturi scrubber. This is due to the fact,
that the standard wet washer currently
installed on mest conventimal asphalt.
plants does not have a collection elfi.
clency sufficient (o méet These sian-
dards, Dhie {o the nature of the partici-
late matter being collected from drver-
drum asphalt plants, it has thus far been
determined that fabric filtration was not
applicable W this Lype of process. The
bags tend to clog and cannot be ade-
quately cleaned using the conventional
reverse-ftow or pulse-jet eleaning.
However, research is underway (o adagp,
fabric filters to this {ype process. Flog-
trastatic precipilation nlse cannot be
applied to these processes because the
power required is not usually availahle
for portable operation and the plates
hecome coated with the oily particulate
which significantly reduces the collee-
tion efficiency.

There are onlv two tvpes of devices,
other than thuse mentioned above, po-

tentinlly eapable of meeling the emrs-
sion imitations. These are elther a di-
rect flame aflerburner Tor conlrol oF
hydrocarhons or a ventur serubher, I
to_the severe limitations on cost and
availability of fuel Lo Tire a direct Mame
afterhurner, these devices are imprac:

tahle to operate. 'This leaves only (he

venturi serubber as the most viable al- |

ternative Lo solve the prohlem. With
these devices, there are difficultios in-
volving the feed-watler quality (o the
venturl. This problem can be overcome
by praper design and maintenance.

Discussion

The mass emission rales presented
above give a partialbasis for estimating
the quantities of particulate matter
emilted from dryer-drum hot asphalt
plants, In addition, the following factors
were found Lo have a direct relation o
the amount of air contaminants pro-
duced from a dryer-drum plant;

- Mix Temperaure. As the lempern-
ture inside ther dreyer is lowered. the
amount of confaminants produced ia
also towered. Less of the liquid as-
phatt introduced into the dryer is
being flashed off il the mix temper.
ature is kept Lo a minimum.

- Asphalt Injection Point. Keeping
the liquid asphalt away I'rom direct,
contact with the burner flame will
substantially reduce the amount of
unhurned  hydrocarbons being
formed.

Coarseness of the Mix, I'he less fineg
in the mix, the less particulate will be
generaled,

Additives. Some manufaclurers feel
that certain chemicals added to the
liguid asphalt will aid in the ag-
glomeration of the ageregate particles
and tend te reduce the amount of air’
contaminants being emitted.

Conciusions

The dryer-drumn type of asphalt plant
has economic advantages over the pre-
vious forms of hituminons paving pro-
duction processes. The parcticulate
emissions do cause problems in the de-
sipn and operation of air pollution con-
trol equipment. The venluri sceubher.
seems to be the only viable alternative

in order Lo mecl the grain Joading re-
quirements imposed by most, regulatory

agencres, and reflects hesl avallaile
controt technology, AUTRE present fime

there is insufficient mass emission rate
data available to give both the industry
and air pellution control ofticials an
adequate representation of the uncon-
trolled air contaminants potentially
being released to the amhient air,
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