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CERTIFICATIONS

Team Leader Certification

e

I certify under penalty of law that the sampling procedures were performed in accordance with
the approved test plan and that the data presented in this test report are, to the best of my
knowledge and belief, true, accurate , and complete.

Signed: //%‘7 /5"\” Date: /}Z% /'/fﬁ'
Teffrey Jax' ! 7
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Laboratory Analyst Certification

I certify under penalty of law that the analytical procedures were performed in accordance with
the requirements of the test methods and that the data presented for use in the test report were,
to the best of my knowledge and belief, true, accurate, and complete.

] Signed: 4%#{/ B’ /M /{“V”’z( Date: /77“7 4 /775

. . David Rappath

"mj Test Report Certification

‘ I certify under penalty of law that this test report and all attachments were prepared under my
- direction or supervision in accordance with a system designed to assure that qualified personnel
—d properly gathered and evaluated the test information submitted. Based on my inquiry of the

person or persons who performed sampling and analysis relating to the performance test, the
information submitted in this test report is, to the best of my knowledge and belief, true,

accurate, and complete.
Signed: %_’M Date: S/4{*S—

Bruce Randall
Manager, Source Testing

Facility Owner or Operator Certification

I certify under penalty of law that the information submitted in this test report accurately reflects
the operating conditions at the emission facility during this performance test and describes the
date and nature of all operational and maintenance activities that were performed on process and
control equipment during the month prior to the performance test. Based on my inquiry of the
person or persons who performed the operational and maintenance activities, the information
submitted in this test report is, to the best of my knowledge and belief, true, accurate, and
complete.

Signed: %fmu/) CL W&-” Date: 5’/%7’_/?'5

Title: fp(?,f‘, C{)'é; {ZL’L«:.? pi\aotew e
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INTRODUCTION

This report presents the results of several EPA Method 5 source tests and one Method 9 Visual Emissions
determination performed by Braun Intertec Corporation, on March 27 through March 30, 1995, at the
Northern Castings facility located in Hibbing Minnesota. The testing was performed at the exhaust stacks
of the Sand System, the Pouring exhaust, the Casting/Cooling and Molding Baghouses, and the Induction
~<§ Furnace exhausts labeled 001 & 001A. The tests were conducted in order to resolve a notice of
noncompliance dated May 10, 1994 and to comply with draft permit # 13700082-003 dated 1/20/95.

All source sampling, laboratory analysis, data reduction and report preparation was performed by the
Braun Intertec test team. The test team consisted of:

Team Leader: Jeffrey Jax

Sampling Technician: Jayson Olson & Bruce Randall
Laboratory Analyst: David Rappath

Northern Castings Rep: Tom Zarnke

MPCA Observer: Bob Beresford, Duluth MPCA

DESCRIPTION OF TEST PROGRAM

Sampling was performed following EPA required procedures, as referenced in Code of Federal
Regulations, Title 40 Part 60, Appendix A, Methods 1-5 & 9, and Part 51, Appendix M. Method 202,
July, 1992. The test methods utilized are presented in Table [.

Method # Purpose
1 Determination of Traverse Point Locations, Verification of Absence of Cyclonic Flow
Conditions
2 Determination of Duct Velocity and Volume Flow Rate
3 Determination of Duct Fixed Gas Content
4 Determination of Duct Moisture Content
5 Determination of Particulate Matter Emissions
9 Determination of The Opacity of Visual Emissions
202 Determination of Condensible PM Emissions

Table 1: Test Methods
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RESULTS

The results of the test program are presented in a series of tables. Table 2 presents three run average
results. Tables 3 through 8 present individual run results for each source. A discussion of results is

presented following Table 8.

Northern Castings
Project No. CMXX-95-0216
May 4, 1995
Page 2

Unit TSP Emissions Opacity of Emissions
Permitted Measured Permitted | Maximum
Limit {gr/dscf) Limit Six
(gridsct) Minute
Average
Sand System 0.05 0.0154 20% 8.0%
Exhaust
: Pouring and 0.010 0.0028 Not Tested
/ o
> E 003 Mold Conling
: Finishing Line 0.010 0.0020
CE 0069 Exhaust
/ p 05‘ Casting/Cooling 0.010 0.0032
\ CE ~ ) System
R Electric Induction 0.005 0.0030
' Furnace 001 A
Electric Induction 0.005 0.0025
Furnaces 001
y nt b Table 2: Summary of Results
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PLANT: Northern Castings, Hibhing MN, SAMPLE LOCATION: Sand System
TEST DATE: March 29, 1995 SAMPLE METHOQODS: EPA 1-5& 9, 202
PROCESS CONDITIONS, Run | Run 2 Run 3 Avg
Average Temperature (°F) : 108 109 92 103
Average Velocity (ft/s) : 51.4 54.8 52.1 52.8
j Moisture Content (%vol.) : 6.0 5.8 3.3 5.0
4 Wet Molecular Weight (g/gmole) : 28.18 28.20 28.48 28.29
: Volume Flow Rate (ACFM) : 22,200 23,600 22,400 22,700
’j‘ Volume Flow Rate (SCFM) : 20,800 22,100 21,600 21,500
T Volume Flow Rate (DSCFM) : 19,500 20,800 20,900 20,400
f‘i\] SAMPLE VOLUME (SDCF) ; 70.245 44.754 44.434 53.144
PARTICULATE CONCENTRATION
-"] Filterable (gr/dscf) : 0.0130 0.0197 0.0103 0.0143
- Aqueous Condensible (gr/dscf) : 0.0008 0.0003 0.0003 0.0005
: Organic Condensible (gr/dscf) : 0.0003 0.0005 0.0010 0.0006
17"3 Total (gri/dsct) : 0.0141 0.0205 0.0117 0.0154
L PARTICULATE EMISSION RATE
;] Filterable (Ih/hr) : 2.18 3.51 1.85 2,51
i Aqueous Condensible (Ib/hr) : 0.13 0.06 0.06 0.08
= "Organic Condensible (Ib/hr) : 0.05 0.09 0.19 0.11
’L Total {lh/hr) : 235 3.65 2.10 2.70
j % of Isokinetic Sample Rate : 100.9 97.8 96.4
PRODUCTION DATA
Tons of Sand per Hour : 38.7 40.2 30.3 36.4
Opacity, highest six minute avg. (%) 8.0
Opacity, One hour avg (%) : 6.3

Table 3: Sand System Results
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PLANT: Northern Castings, Hibbing MN. SAMPLE LOCATION: Pouring/Molding
TEST DATE: March 27 & 28, 1995 SAMPLE METHODS: EPA 1-5, 202
PROCESS CONDITIONS, Run [ Run 2 Run 3 Avg
Average Temperature (°F) : 90 71 83 81
Average Velocity (ft/s) : 445 40.1 41.3 42.0
Maisture Content (%vol.) : 0.6 0.8 0.4 0.6
Wet Molecular Weight (g/gmole) : 28.77 28.74 28.79 28.77
Volume Flow Rate (ACFM) : 13,100 11,800 12,200 12,400
Volume Flow Rate (SCFM) : 12,500 11,700 11,700 12,000
Volume Flow Rate (DSCFM) : 12,400 11,600 11,700 11,900
SAMPLE VOLUME (SDCF) : 51.777 50.512 49.029 50.439
PARTICULATE CONCENTRATION
Filterable (gr/dscf) : 0.0009 0.0020 0.0006 0.0015
Aqueous Condensible (gr/dsct) : 0.0007 0.0027 0.0005 0.0013
Organic Condensible (gridsct) : 0.0000 0.0000 0.0000 0.0000
Total (gr/dsct) : 0.0016 0.0048 0.0021 0.0028
PARTICULATE EMISSION RATE
Filterable (1b/hr) : 0.10 0.20 0.16 0.15
Aqueous Condensible (Ib/hr) : 0.07 0.27 0.05 0.13
Organic Condensible (Ib/hr) : 0.00 0.00 0.00 0.00
Total (Ib/hr) : 0.17 0.47 0.21 0.28
% of Isokinetic Sample Rate : 100.7 105.5 101.4
PRODUCTION DATA
Tons Sand per Hour : 37.5 40.6 40.0 39.4
Ton of Iron per Hour : 3.0 6.0 6.2 5.7

Table 4: Pouring/Molding Results




Company Name: /I/O‘A?THE/Q/I" CAST NG S
Date of Performance Test: __3/27/7S _ _cnd _ 3/2% /75
Summary Prepared By: %’MM K Zaaafe (Signature)

A. Equipment & Operating Data

Y
1. Process Equipment No./Ident. oo 5 Foukin/ &

£UG Eu o33
2. Process Equipment Description pﬂ%”’/é /%DD Jand /”/M [ax@ru/f! '
AI7EDA Dam 4 D
€4 poy
3. Process equipment operating under normal operating conditions? %‘2"/
If not, explain

/

1. Process rate during the test (specify units ; amount of raw material or finished product per hour,
wet or dry basis)
Run 1. 37.5 4ph  sand Run2. 0.4 tph Sand) Runl. 4O Ewh  Sand
S tph irem .o cph  item £.2 Lph  Trom
B. Instrument Data on Process Equipment

Include copy of production records or instrumentation which indicates rate of production or operation
of the equipment, t.e. units per hour, lbs. per hour, pressure, air flow, etc.

C. Air Pollution Control Equipment

1. Type of contro]l equipment BAC Hous &

2. Alir pressure drop (range during test)
Runi._#9d - L ¥ Run 2. 3.4 - 3¢ Run3._ 3.8~ v

3. Air flow (range during test}
Run 1. Run 2. Run 3.

4. Was the control equipment operating normally? %@/
If not, explain {

4

Data and procedures of last major mairzenance/cleaning of contro] equipment

3_/5;/ o5 /Lﬂ;ﬂ/c: ceof 929

NOTE: This form provides only a sununary of the operating conditions during the performance
test. Additional and more detailed records are required to meet the requirements of Minn. Rule pt.
7017.2035, subp. 3. The record of operating conditions must also be certified in accordance with

Minn. Rule pt. 7017.2040, subp. 5. This form is to be submitted as part of the performance test
report.

RIEe RTELE A
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PLANT: Northern Castings, Hibbing MN.

TEST DATE: March 28, 1995

PROCESS CONDITIONS,

Average Temperature (°F)
Average Velocity (ft/s)

Moisture Cantent {%vol.)

Wet Molecular Weight (g/gmole)
Volume Flow Rate {ACFM)
Volume Flow Rate (SCFM)
Volume Flow Rate (DSCFM)

SAMPLE VOLUME (SDCF)

PARTICULATE CONCENTRATION
Filterahle (gr/dsct) :
Aqueous Condensible {(gr/dsct}

Organic Condensihle (gr/dscf)

Total (gr/dscf)

PARTICULATE EMISSION RATE
Filterable {Ib/hr)

Aqueous Condensible (lh/hr)
Organic Condensible (Ib/hr)

Total (Ib/hr)

% af lsokinetic Sample Rate

PRODUCTION DATA
* See Appendix B.

Northern Castings

Project No. CMXX-95-0216
May 4, 1995
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SAMPLE LOCATION: Finishing Line

SAMPLE METHODS: EPA I-5, 202

Run |

69
51.2
0.5
28.78
15,100
14,900
14,900

60.956

0.0010
0.0000
0.0005
0.0015

0.13
0.00
0.07
0.20

98.5

Run 2 Run 3 Avg
73 74 72
46.6 52.5 50.1
0.1 0.6 0.4
28.83 28.77 28.79
13,700 15,500 14,800
13,500 15,200 14,500
13,500 15,100 14,500
55.184 62.443 59.528
0.0017 0.0027 0.0018
0.0000 0.0000 0.0000
0.0000 0.0000 0.0002
0.0017 0.0027 0.0020
0.20 0.36 0.23
0.00 0.00 0.00
0.00 0.00 0.02
0.20 0.36 0.25
08.2 99.1

Table 5: Finishing Line Results
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OPERATZEX: DATA SUMMARY FOR PROCEES SQURCES gl
Cornpa_ny Name: A/O/’ﬂ/ﬂ?«t) 645’77/1/65 qu\/' [/

Date of Performance Test: / - 2895
Summary Prepared By: Honio Y Nz (Signature)

v

003  EFmisHiNG

EU Q1Y Ewary  Fuato Edals, §4an

2. Process Equipment Description /“"M%“ML p‘)ﬁd‘/‘ﬁ"”’{ ﬁ‘”’%‘w‘ Sétes %‘ZMJ’
ANAOC . Smabs }uxdzw

3. Process equipment operating under normal operating conditions? 4&4/ M ﬂ/ﬁdﬂc/dé
If not, explain zjﬂzjvw L /p’c’//f’L | ca _U4uo¢e e netmal,

A. Equipment & Operating Data

1. Process Equipment No./Ident.

1. Process rate during the test (specify units ; amount of raw material or finished product per hour,
wet or dry basis)
Run 1. Run 2. Run 3.
See atlacld “SrAK TEST CRic SHEETS”
B. Instrument Data on Process Equipment

Include copy of production records or instrumentation which indicates rate of production or operation
of the equipment, i.e. units per hour, lbs. per hour, pressure, air flow, etc.

C. Air Pollution Control Equipment

1. Type of control equipment Ba 53' Adu&(/'

2. Air pressure drop (range during tcst)
Runl. R €~ 42 Run2. S€-4% Run3. A0 - 3.¢

3. Air flow (range during test)
Runi.___ 2. o0 Run 2. S Run3.__ /% 7

4. Was the control equipment operating normally? M% s
If not, explain

5. Data and procedures of last major maintenance/cleaning of control equipment

3/n/95  Aepiaceot Jaﬁ@

NOTE: This form provides only a sunumary of the operating conditions during the performance
test. Additional and more detailed records are required to meet the requirements of Minn, Rule pt.
7017, 2035 subp. 3. The record of operating conditions must also be certified in accordance with
Minn. Ritle pt. 7017.2040, subp. 5. This Sorm is 1o be submitted as part of the performance test
report.

virtia T ine
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Northern Castings
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PLANT: Northern Castings, Hibbhing MN, SAMPLE LOCATION: Casting / Cooling
TEST DATE: March 27&28, 1995 SAMPLE METHODS: EPA 1-5, 202
PROCESS CONDITIONS, Run | Run 2 Run 4* Avg
Average Temperature (°F) : 71 78 66 72
Average Velocity (ft/s) : 56.6 56.1 53.6 55.4
Moisture Content (%vol.) : 0.3 0.7 03 0.4
Wet Molecular Weight (g/gmuole) : 28.81 28.76 28.80 28.79
Volume Flow Rate (ACFM) : 10,200 10,100 9.700 10,000
Volume Flow Rate (SCFM) : 10,100 9,900 9,800 9,900
Volume Flow Rate {DSCFM) : 10,100 9,800 9,800 9,900
SAMPLE VOLUME (SDCF) : 52.315 51.378 44,031 49.241
PARTICULATE CONCENTRATION
Filterable (gr/dsct) : 0.0029 0.0023 0.0029 0.0027
Aqueous Condensihle (gr/dsef) ; 0.0000 0.0016 0.0000 0.0005
Organic Condensihle (gr/dscf) : 0.0000 0.0000 0.0000 0.0000
Total (gr/dsct) : 0.0029 0.0039 0.0029 0.0032
PARTICULATE EMISSION RATE
Filterable (Ib/hr) : 0.25 0.19 0.24 0.23
Aqueous Condensible (Ih/hr) : 0.00 0.13 0.00 0.04
Organic Condensible (Ib/hr} : 0.00 0.00 0.00 0.00
Total (Ib/br) ; 0.25 0.33 0.24 0.27
% of Isokinetic Sample Rate : 98.8 99.6 92.0
PRODUCTION DATA
Tons of Sand per Hour : 36.9 38.7 38.8 38.1
Tons of Iron per Hour : 5.0 6.0 5.9 5.6

Table 6: Casting / Cooling Results

* - Run #3 "discarded” did not meet production standards specified in test plan, sample retained and
analyzed, see appendices and discussion of results.




Company Name: /I/@QT//E/{'U CASTm! 6

Date of Performance Test: ___3/27/95" _ 3/28/95 . 3/27 /95
Summary Prepared By: iy () Zaraka - (Signature)

g

A. Equipment & Operating Data
1. Process Equipment No./Ident. OO;/ CASTING  L00LIM 6

2. Process Equipment Description Oegf’”“’;’a}; Con V?ﬁ%@f"

(%)

Process equipment operating under normal operating conditions? %ed'/
If not, explain

1. Process rate during the test (specify units ; amount of raw material or finished product per hour,
wet or dry basis)
Runl._ 3&.7 &ph Samod  Run2._ 357 Lok 5w Runs_ 38F fph Sond
S.o bph  Irén Lo tph (km 5.9 tph FFaon

B. Instrument Data on Process Equipment

Include copy of production records or instrumentation which indicates rate of production or operation
of the equipment, i.e. units per hour, lbs. per hour, pressure, air flow, etc.

C. Air Pollution Control Equipment
7 , .
1. Type of control equipment Cantr 5(??‘1 78’/)'@L

2. Air pressure drop (range during test) — —
Run 1. ‘g( _Run2. /’ 2 Run 3. /' 2

3. Air flow (range during test) B
Run 1. ! D; 23 Run 2. IR Run 3. _'/, Pl 4

4. Was the control equipment operating normally? %%’/
If not, explain i

5. Dataand procedurcs of last major maintenance/cleaning of control equipment

3/5 / 75 /,a/,p//f ¢ méro;’% - Fifera

NOTE: This form provides only a sununary of the operating conditions during the performance
test. Additional and more detailed records are required to meet the requirements of Minn. Rule pt.
7017. 2035 subp. 3. The record of operating conditions must also be certified in accordance witl

Minn. Rule pr. 7017.2040, subp. 5. This form is to be submitted as part of the performance test
report.
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pLANT: Northern Castings, Hibbing MN. SAMPLE LOCATION: Furnace 00TA ( East)
TEST DATE: March 20&30, 1995 SAMPLE METHODS: EPA 1-5, 202
PROCESS CONDITIONS, Run 1 Run 2 Run 3 Avg
Average Temperature P : 86 90 78 85
Average Velocity (ft/s) : 46.0 41.4 58.4 48.6
Moisture Content (%vol.) ; 0.2 0.4 1.0 0.5
Wet Molecular Weight (g/gmole) : 28.82 28.79 28.82 28.81
volume Flow Rate (ACFM) : 13,500 12,200 11,000 12,200
Volume Flow Rate (SCFM) : 13,200 11,800 10,400 11,700
Volume Flow Rate (DSCFM) : 13,200 11,700 10,300 11,700
SAMPLE VOLUME (SDCF) : 68.628 49,796 60.202 59.542
PARTICULATE CONCENTRATION

Eilterable (gr/dsct) : 0.0034 0.0014 0.0024 0.0024
Aqueous Condensible (gr/dsct) : 0.0002 0.0003 0.0009 0.0005
Organic Condensible (gr/dscf) : 0.0002 0.0000 0.0001 0.0001
Total (gr/dset) : 0.0038 0.0017 0.0034 0.0030
PARTICULATE EMISSION RATE

Filterable (Ib/hr) : 0.38 0.14 0.21 0.24
Aqueous Condensihle (Ib/hr) : 0.03 0.03 0.08 0.05
Organic Condensible (Jh/hr) : 0.03 0.00 0.01 0.01
Total (Ib/hr) : 0.43 0.17 0.30 0.30

g of lsokinetic Sumple Rate : 99.7 102.1 94.6

PRODUCTION DATA

Ihs throughput : 11,607 12,005 12,503 12,038

Table 7: Furnace 001A ( East ) Results




PLANT: Northern Castings, Hihhing MN.

TEST DATE: March 29&30, 1993

PROCESS CONDITIONS,

Average Temperature (°F)
Average Velocity (ft/s)

Moisture Content (%vol.)

Wet Molecular Weight (g/gmuale)
Volume Flow Rate (ACFM)
Volume Flow Rate (SCFM)
Volume Flow Rate (DSCFM)

SAMPLE VOLUME (SDCF)

PARTICULATE CONCENTRATION

Filterahle (gr/dsct)

Aqueous Condensihle (gr/dscf)
Organijc Condensihle {gr/dsct)
Total (gr/dsct)

PARTICULATE EMISSION RATE
Filterahle (Ih/hr)

Aqueous Condensihle (Ih/hr)
Organic Condensible (Ih/hr)

Total (lh/hr)

% of Isokinetic Sample Rate

PRODUCTION DATA
Ibs throughput

Northern Castings

Project No. CMXX-95-0216

May 4, 1995
Page 8

SAMPLE LOCATION: Furnace 001 (West)

SAMPLE METHODS: EPA 1-5, 202

Run 2* Run 4% Run 5*
86 82 B4

44 5 47.7 48.1
0.5 0.3 0.4
28.79 28.80 28.80
13.100 14,100 14,200
12,700 13,800 13,800
12,700 13,700 13,800
53.453 58.094 58.293
0.0022 0.0026 0.0012
0.0003 0.0003 0.0001
0.0002 0.0002 0.0002
0.0027 0.0032 0.0015
0.24 0.31 0.14
0.04 0.04 0.01
0.02 0.03 0.02
0.29 0.38 0.17
101.1 101.4 101.5
{1,607 12,840 12,878

Taoble 8: Furn:ice 001 { West ) Results

*- Runs £ T & 3 "discarded"” failed to meet production specifications i test plan. Samples retained and

analyzed, see appendices and discussion of results.

Avg

84
46.8
0.4
28.80
13,800
13,400
13,400

56.613

0.0020
0.0002
0.0002
0.0025

0.23
0.03
0.02
0.28

12,442
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DISCUSSION OF RESULTS

Tom Zarnke of Northern Castings closely monitored production rates during testing. The post test
production determination on the Casting / Cooling site showed that the total tonnage throughput for run
# 3 was less than specified in the test plan and a fourth Method 5 run was performed. Table 6 presents
the data for runs 1, 2 & 4. The "discarded” third run sample was retained and analyzed and is presented
in Appendix D. A similar situation occurred on the Furnace site 001. Table 8 presents runs 2, 4 & §,
runs 1 and 3 were "discarded" but analyzed and presented in Appendix D. The Induction Furnace is a
single site with two exhaust stacks ( 001 & 001A ).

EPA Method 3 " Duct Fixed Gus Content™ analysis was not performed on any on the tested sites. Each
of these sites uses electric heat and there are no comhustion sources. The gas was estimated to have an
oxygen content of 20.9% . With the exception of the Sand System, each of the sites tested contained a
very small amount af moisture. The low water content is not unexpected considering the desiccating type
atmasphere the gas passes through prior to the exhaust ducts. Bob Beresford, of the Duluth MPCA
office, was present for testing during the morning of March 30. No other incidents of note occurred.

SAMPLING PROCEDURE
Determination of Particulate Concentration and Emission Rate (Mass Flow Rate)

REF:Cuode of Federal Regulations, Title 40, Part 60, Appendix A, Methods 1-5 & 9, July, 1991,
Code of Federal Regulations, Title 40, Part 51, Appendix M, Method 202

Apparatus;

A "goose-neck” nozzle constructed of stainless steel was connected via a "Swage-Lok” fitting to a heated
glass probe liner. The prohe liner was attached to a heated glass filter holder containing a glass fiber mat
filter. The back half of the filter holder was connected via a length of Teflon tubing to the impinger train
which consisted of a set of pre-weighed impinger/absorbers connected in series and immersed in an ice
bath. The absorption train was followed in series hy a carbon vane pump, a dry test meter and calibrated
orifice connected to an inclined manometer. When sampling a combustion source, the pressure side of
the calibrated orifice was connected to a Tedlar bag via a "T" and pinch clamp. Type K thermocouple
were used to medsure the following temperatures: prohe heater, filter heater, impinger outlet, and dry
test meter inlet and outiet. :

A combination Stausscheibe (Type S) pitot tube and type K thermocouple were used to measure duct

velocity head and temperature. The pitot tube was connected via flexible tubing to an inclined manometer.
The thermocouple was connected to a digital potentiometer.

Sampling Procedure:

Privr to sampling, traverse points were selected based on Method | requirements. The locations of the
traverse points are presented in the reduced field data sheets. A preliminary traverse of the duct was
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performed to determine duct velocity head and temperature distributions, as well as duct static pressure.
Initial duct moisture and fixed gas content were assumed based on previous test data. Based on this
information, a sample nozzle of appropriate inside diameter was selected, and the impinger train charged
as presented in the reduced field data sheets. Traverse points were marked on the probe using a
permanent marking pen. Sample time per traverse point was estimated in order that a minimum of 32
SDCF of sample would be collected.

The apparatus was assembled as completely as possible in the staging area and transported to the sample
site.  Potential contamination of the sample train was prevented by sealing all openings with aluminum
foil. Once in the sampling area, the probe anc filter heaters were brought to temperatures of 250 +
25°F, and the apparatus was leak checked. Upon successful completion of the teak check, the initial dry
test meter reading was recorded, and the probe inserted at the first traverse point.

Sampling Procedure:

The duct temperature, dry test meter temperature and duct velocity head were measured and recorded on
the data sheet. The isokinetic sampling rate in terms of pressure drop across the calibrated orifice was
calculated and recorded on the data sheet. The pump and timer were turned on, and the sample rate
adjusted to correspond to the caleulated isokinetic rate, Once the sample rate was set, the following data
was recorded:

- Dry test meter outlet temperature
- Sample vacuum

- Probe heater temperature

- Filter heater temperature

- Impinger outlet temperature

After all data was recorded, the line to the Tedlar bag was aopened, and the bag allowed to fill for five
seconds. Thus, an integrated sample was collected for duct fixed gas content analysis.

At the end of the sample time for the first point, the prohe was moved to the next point, and the
measurements, calculations and recording of data was repeated. Upon completion of sampling from a
port, the pump was turned off and the dry test meter reading recorded. The probe was removed from
the duct, and placed in the next sample port. The nreviously described procedure was repeated for each
sample port.

When the sample run was completed, the final dry test meter reading was recorded and the probe
removed from the port. A post-test leak check was performed at a vacuum at least 5"Hg higher than the
highest sample vacuum measured during the sample run. The final leak rate was recorded on the data
sheet. The sample line was detached from the back of the filter holder, and rinsed into the first impinger
using a known volume of distilled water. The sample train was sealed from contamination and
transported to the staging area for recovery.,

dha}
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Sample Recovery:

Sample was recovered in two fractions: filterable and condensible. The filterahle fraction consisted of
the filter itself ;s well ax acetone rinses and brushings of: the nozzle and connector to the probe liner;
the probe liner; and the front half of the filter halder. The filter was recovered to either a glass or plastic
labeled petri dish. Acetone rinses were recovered to a labeled, clean polyethylene bottle. The liquid
level in the polyethylene bottle was marked upon completion of recovery.

Prior to recovery of the condensible fraction, the exterior of each impinger/absorber was cleaned and
dried, and the net weight gain of each was determined to the nearest 0.5 gram, The condensible fraction
consisted of the liquid impinger catches and rinses of the impingers and all connecting glassware.
Glassware rinses were recovered to a clean polyethylene bottle.  The liquid level of the polyethylene
hottle was marked vpon comptetion of recovery.

At the conclusion of each day of sampling, reagent and recovery solvent hlanks were collected into the
same types of containers as were used for sample recovery, The hlank containers were clearly labeled,
and the liquid levels marked.

Analvtical Procedure:

The filterable fraction and rinse blank were analyzed gravimetrically. Filters were placed in a 105°C
oven for two to three hours, then cooled in a desiccator, Filter weighings were repeated until two
consecutive weighings agreed to within 0.5 mg, Prior to analysis, the filterable rinses were checked for
liquid loss. and the liquid volume of each sample hottle determined. The liquid samples from each run
and hlanks were transferred to individual tared weighing dishes, and the liquid allowed to evaporate at
amhient temperature and pressure, The weighing dishes were then desiceated for twenty four hours and
weizhed until consecutive weighings agreed to within 0.5 mg.

The condensihle fraction and hlank were extracted with methylene chloride and analyzed gravimetrically.
Prior to analysis, condensible fractions and hlanks were checked for liquid loss, and the liquid volume
of each sample hottle determined. Each sample was extracted three times with 25 m! of methylene
chioride in a separatory funnel. After each extraction, the organic (methylene chioride) fraction was
decanted. The organic fractions were placed in individual tared weighing dishes, and evaporated at
amhient temperature and pressure. After evaporation, the sainple weighing dishes were desiccated for
24 hours, and weighed hourly until consecutive weighings agreed to within 0.5 mg. The aqueous
fractions were retained in the event that additional analysis is required.

EQUATIONS
Equation la - Dry Molecular Weight:

MW4 = 0.440(%CO2) + 0.320(%0?) + 0.280(%N2 + %CO)

M
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Equation 1b - Wet Molecular Weight:
MWw = MWd(1-Bws) + 18.0(Bns)
Equation 2a - Meter Volume at Standard Conditions:
Vingstdy = VmY (Tud)(Phar + aH/13.6)
(Tm)(Psd)
Equation 2h - Volume of Water Vapor Condensed:
i Vwe(std) = KH{Wr-Wi)
%h Equation 2c - Moisture Content:
'@% Bws = Vwesd)/(Vueistd) + Vi)
!is Equation 3a - Velocity at a Traverse Point:
3i Vo = KpCp(TsaP/PsMWw)'™
Equation 3b - Volumetric Flow Rate (Actual Basis):
Q = Vdavp)Ad 60
Equation 3¢ - Volumetric Flow Rate (Standard Basis):
Qud = Q(Tud)(Ps}
(Ts)(Pstd)
Equation 3d - Volumetric Flow Rute (Standard Dry Basis):
Qsdidry) =  Qsw(1-Bws)
Equation 4a - Isokinetic Sampling Nozzle Inside Diameter:
D, = [(0.0358)QmPm [(T:MWw) %% 1%
| TmCp(1-Bws) | (PsaP) J |
Equation 4h - Isokinetic Sampling "X" Factor:
X = 846.72 x Dn*x aH@i x Cp* x (1-Bws)’ x (MWd x Py

(MWW X Pm)
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Equation 4c - Orifice Pressure Drop at Isokinetic Sampling Rate:

2dH = X x aP x (Tin)
(Ts)

Equation 4d - Sample Percentage of lsokinetic:

% ISO = (Ts:w;:VmsldPsid 100)
(Tsld V(lnvggAnPsﬁO“ -Bws))

Equation 4e - Particulate Concentration:
Co = Mx0.0154
Vmad
Equation 4f - Particulate Emission Rate (Mass Flow Rate):

ER = Co x 0.00858 x Quddry)

SYMBOL IDENTIFICATION

An = Nozzle area (ft°)

Ad = Area of duct (ft)

Bws = Water vapor in gas stream, proportional hy valume

Co = Total suspended particulate mautter concentration (grains/DSCF)
-Cp = Pitot tube calibration facior (unitless)

Dn = |pside diameter of sample nozzle (inches)

ER = Total suspended particulate matter emission rate (th/hr)

Ki = Constant (0.04715 ft'/g)

Kp = Constant (85.49)

M = Net mass of total suspended particulate matter collected (mg)

MW4d = Duct gas dry molecular weight (Ih/lb-mole)

MWw = Duct gas wet molecular weight (Ih/lb-mole)

Phar = Barometric pressure ("Hg)

Pm = Meter pressure (assumed to be 30"Hg)

Ps = Absolute stack pressure ("Hg)

Pud = Standard pressure (29.92"Hg)

Q = Duct volumetric flow rate (actual cfm)

Qm = Assumed sampling rate (cfm)

(Jstd = Duct volumetric low rate (sctm)

Qstd(dry) = Duct volumetric flow rate (dscfm)

Tm = Absolute temperature at meter ("R)

Ts = Absolute temperature of duct gas ("R)

Tsd = Standard temperature (528°R)
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Symbal Identification (Continued)

Vd

Vin
Vinsid)
Vwe(sid)
Wr

Wi

X

Y
%CO2
%CO
%1S0O
% N2
%02
%R

a

0

sH
2H@I
aP

I

I

i

1l

Duct velocity at a traverse point (ft/s)

Dry test meter volume (cf)

Dry test meter volume at standard conditions {scf)
Volume of water vapar condensed at standard conditions (scf)
Final weight of impinger/absorber train (g)

Initial weight af impinger/absorber train (g)
Isokinetic orifice pressure drop sampling coefficient
Dry test meter calihration factor {unitless)

Duct gas carbon dioxide content { % volume)

Duct gas carbon monoxide content (% volume)
Sample percentage of isokinetic (must be 100+ 10%)
Duct gas nitrogen content (%volume)

Duct gas oxygen content (%volume)

TSP percent removal

Flow angle (degrees)

Total sample time (minutes)

Pressure drop across oritice ("H20)

Orifice calibration coefticient ("H20)

Pressure drop across pitot tube ("H20)
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APPENDIX E

SOURCE TEST PARTICULATE MATTER DATA
FOR ELECTRIC INDUCTION FURNACE FILTERS



E.1 INTRODUCTION

This appendix presents the individual sampling run data for the source tests available to
characterize the control performance for fabric and cartridge filters applied to EIF (Chapter 4).
Summary test data are given in Table E-1 along with information on furnace melting rates and
capacities and a description of the filters and the processes they serve.

The data in Table E-1 represent a range of furnace sizes and types of filters. The design
furnace melting rates range from 0.8 to 15 tons per hour, and ventilation rates range from 6,500
to 225,000 acfm. All of the foundries produce iron in the furnaces tested. The filters include
both negative and positive pressure operating modes and employ both shaker and pulse jet
cleaning systems. Some were installed about 20 to 25 years ago, and some are relatively new
(rebuilt). The design air-to-cloth ratios cover a range of 1.7 to 11.8 ft/min. No information is
available on the ages of the bags in service when the tests were conducted.

The reported results were checked to ensure the weights of PM from the filter and the
probe catch were above detection limits. When the reported catch was less than 3 mg, a
detection limit value of 3 mg and the sample volume were used to estimate the detection limit in

gr/dscf. Values calculated in this manner are reported as “less than” (<).

E-1



TABLE E-1. PM TEST RESULTS FOR FILTERS SERVING EIF AND SCRAP PREHEATERS

Foundry MI-04 (tested August 1994 )

Run PM* PM* Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (actfm) (°F) (ft/min) (tph)
1 <0.0006 <0.027 4.1 Negative pressure, pulse jet cleaning
Fabric: polyester
2 <0.0006 <0.027 Design gas flow rate: 50,000 acfm
Design operating temperature: 80°F
3 ~0.0006 ~0.027 Design air-to-cloth ratio: 6 ft/min
Avg <0.0006 | <0.027 Serves 3 EIF, 1.5 tons/hr design melt rate for each

* The results were reported as <0.0002 gr/dscf and were adjusted to <0.0006 gr.dscf based on the best estimate of the detection limit.

Foundry CA-01 (tested March 1996)

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 <0.0002 <0.05 41,000 43,110 90 2.56 1.3 Positive pressure, shaker cleaning; in series with 2 prefilters

and a HEPA filter

Fabric: polyester

Design gas flow rate: 49,600 acfm

Design operating temperature: 81°F

Design air-to-cloth ratio: 2.95 ft/min

Serves 8 EIF, (0.5 to 1.75 tons/hr design melt rate), 4
casting stations, 4 mold spray/coating stations, 1 Hawley
system
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Foundry IN-13 (tested October 1996 )

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 <0.0006 <0.34 66,943 71,590 95 291 33.8 Negative pressure, pulse jet cleaning
Fabric: polyester
> | <0.0006 | <034 | 66453 | 72,190 | 102 2.94 Design gas flow rate: 72,500 acfm
Design operating temperature: 150°F
Design air-to-cloth ratio: 2.95 ft/min
3 <0.0006 <0.34 67,590 73,100 100 2.97 Installed 1995
Serves 3 EIF, 10.7 tons/hr design melt rate for each;
Avg <0.0006 <0.34 66,995 72,290 99 2.94 controls charging, melting, holding furnaces, ladle
metallurgy
Foundry WI-43 (tested November 1997)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 <0.0010 <0.6 60,236 66,964 111 4.0 112 Negative pressure, pulse jet cleaning
Fabric: polyester
2 <0.0011 <0.6 59,491 | 66,543 | 115 3.9 114 Design gas flow rate: 110,000 acfm
Design operating temperature: 100°F
3 <0.0011 <0.6 58,117 65.870 122 39 137 Design air-to-cloth ratio: 6.5 ft/min
Installed 1995
Avg <0.0011 <06 59,281 66,459 116 3.9 121 Serves 10 EIF, 11 tons/hr design melt rate each; controls

charging, melting, magnesium treatment
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Foundry WI-43: scrap preheater only (tested November 1997)

Run PM PM Flow Flow Temp | Air-cloth ratio Preheat Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) rate (tph)
1 <0.0007 <0.4 71,594 88,045 169 7.8 56 Negative pressure, pulse jet cleaning
Fabric: fiberglass
2 <0.0007 <0.4 72,303 88,649 167 7.9 69 Design gas flow rate: 80,000 acfm
Design operating temperature: 310°F
3 <0.0007 <04 73,230 87,282 149 7.7 58 Design air-to-cloth ratio: 7.1 ft/min
Installed 1995
Avg <0.0007 <0.4 72,376 87,992 162 1.8 61 Serves 3 scrap preheaters, 33 tons/hr design rate each
Foundry MN-7 (tested August 1996)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 <0.0010 <1.0 110,900 118,500 99 3.9 7.55 Negative pressure, pulse jet cleaning
Fabric: polyester (Dacron) felt (16 oz) singed finish
2 <0.0013 <12 | 111,900 | 120,600 | 103 3.9 Design gas flow rate: 119,300 acfm
Design operating temperature: 103°F
3 0.0014 13 109,600 118,800 107 39 Design air-to-cloth ratio: 3.9 ft/min .
Installed 1991; Serves one EIF, 15.2 tons/hr design melt
Avg <0.0012 <12 110,800 119,300 103 19 rate; controls charging, melting, tapping, holding furnaces,

ladle metallurgy, pouring/cooling
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Foundry WI-47 (tests of 3 systems)

Run

PM
(gr/dscf)

PM
(Ib/hr)

Flow
(dscfm)

Flow
(acfm)

Temp
(°F)

Air-cloth ratio
(ft/min)

Melt rate
(tph)

Design and service data

Avg

0.0011

0.4

44,052

3.0

Negative pressure, pulse jet cleaning

Fabric: polyester

Design gas flow rate: 50,000 acfm

Design air-to-cloth ratio: 7 ft/min

Installed 1991

Serves preheater and one EIF, 3.5 tons/hr design melt rate;
controls charging, melting

Avg

0.0006

0.22

46,032

2.8

Negative pressure, pulse jet cartridge cleaning

Fabric: cartridge collector

Design gas flow rate: 40,000 acfm

Design air-to-cloth ratio: 1.3 ft/min

Installed 1991

Serves two EIFs, 5 tons/hr design melt rate for each;
controls charging, melting; also controls inoculation and
cast cooling

Avg

0.0052

2.92

65,132

4.4

Venturi scrubber with <13 in water pressure drop; 73,500
acfm

Serves two EIF for melting (5 tph each); also pouring and
cooling
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Foundry IN-24 (tested December 1996)

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Cartridge filter design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0017 0.34 23,050 23,111 62 1.55 4.4 Negative pressure, pulse jet cartridge cleaning
Fabric: cellulose cartridge
2 0.0014 0.28 23,171 23,074 59 1.55 Design gas flow rate: 25,000 acfm
Design operating temperature: 180°F
3 0.0026 0.50 22,909 22,842 60 1.53 Design air-to-cloth ratio: 1.68 ft/min
Installed 1996
Avg 0.0019 0.37 23,043 23,009 61 1.55 Serves two EIF, 4.5 tons/hr design melt rate controls
charging, melting, tapping
Foundry CA-09 (tested October 1987)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0015 0.076 5,906 6,503 102 1.4 0.8 Negative pressure, shaker cleaning
Fabric: polyester
2 0.0023 | 0.113 5,727 6,427 113 1.3 Design gas flow rate: 9,600 acfm
Design operating temperature: 130°F
Design air-to-cloth ratio: 2 ft/min
3 0.003 0.145 5,630 6,426 121 1.3 Installed 1997
Serves three EIFs, two at 0.8 tph and one at 1.5 tph design
Avg 0.0023 0.11 5.754 6.452 112 13 melt rate each; controls melting, charging, preheater, and

sand reclaimer
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Foundry MN-12 (tested March 1995 and May 1996)

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0034 0.38 13,200 13,500 86 2.54 5.8 Positive pressure, shaker cleaning
Fabric: felt
2 0.0014 0.14 11,700 12,200 90 2.29 6.0 Design gas flow rate: 29,800 acfm
Design operating temperature: 100°F
3 0.0024 0.21 10,300 11,000 8 2.07 63 Design air-to-cloth ratio: 2.8 ft/min
4 0.0022 0.24 12,700 13,100 86 2.46 5.8 Installed 1980
Serves two EIF, 4.7 tons/hr design melt rate each; controls
5 0.0026 0.31 13,700 14,100 82 2.65 6.4 charging, melting, tapping, ladle metallurgy; two stacks on
baghouse
6 0.0012 0.14 13,800 14,200 84 2.67 6.4
Avg 0.0022 047" 25,100" | 26,000" 84 2.45 6.1
1 0.0009 0.11 14,700 15,600 105 2.93 52
2 0.0016 0.19 14,000 14,900 104 2.80 53
3 0.0028 0.35 14,400 15,500 111 291 53
4 0.0005 0.06 13,800 14,700 105 2.76 5.1
5 0.0006 0.07 14,200 14,700 89 2.76 53
6 0.0019 0.22 13,500 14,200 95 2.67 53
Avg 0.0014 0.33" 28,200 | 29,900" 102 2.80 5.2

" The baghouse has two stacks; Runs 1-3 are for one stack and Runs 4-6 are for the other stack.
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Foundry PA-06 (tested July 1995; one of two baghouses in parallel)

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0022 0.71 37,936 41,151 106 8.0 Negative pressure, reverse pulse cleaning (two baghouses
in parallel)
Fabric: polyester
2 0.00124 0.39 36,578 40,150 108 .
’ ’ Design gas flow rate: 95,094acfm for two baghouses
Design operating temperature: 120°F
3 0.00064 0.2 36,267 39,414 104 Design air-to-cloth ratio: 4.38 ft/min
Installed 1996
AVg 0.0014 0.43 36,927 40,238 106 Serves ope EIF ath tons/hr desig.n. melt rgte each; also
controls inoculation and carbon/silicon adjustment
Foundry PA-06 (tested July 1995; one of two stacks; doubled flow and emission rate to estimate for both stacks)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.00225 1.32 68,464 75,040 97 8.0 Negative pressure, reverse pulse cleaning (two baghouses
in parallel)
Fabric: polyester
2 .0011 . 402 204
0.00116 0.68 68,40 75,20 93 Design gas flow rate: 95,094actm for two baghouses
Design operating temperature: 120°F
3 0.00117 0.68 68,094 74,434 93 Design air-to-cloth ratio: 4.57 ft/min
Installed 1996
Avg 0.0015 0.89 68,320 74,893 95 Serves one EIF at10 tons/hr design melt rate each; also

controls inoculation and carbon/silicon adjustment
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Foundry OH-43 (tested October 1997)

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) | (dscfm) (acfm) (°F) (ft/min) (tph)?
1 0.0038 2.25 69,695 74,979 83 6.04 9.4 Negative pressure, pulse jet cleaning
Fabric: polyester
2 0.0013 0.81 71,174 | 76,590 83 6.17 5.9 Design gas flow rate: 65,000 acfm
Design operating temperature: 90-110°F
3 0.0018 109 | 71568 | 78,190 | 93 6.30 122 | Design air-to-cloth ratio: 5.24 ft/min
Installed 1996
Avg 0.0023 138 70,812 76,586 26 6.34 92 SewF:s two.EIF, 15 tons/hr d@mgn me.It rate each; controls
melting, grinding, shot blasting, pouring
2 Tons per hour transferred; both furnaces were operating, but there was only one charge during the test. Test includes both melting and holding.
Foundry TX-11 (tested October 1993)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0030 2.29 81,362 93,159 95 3.11 3.85 Negative pressure, shaker cleaning
Fabric: Nomex
2 0.0021 1.74 77,351 | 90,950 | 111 3.03 Design gas flow rate: 90,000 acfm
Design operating temperature: 100°F
3 0.0020 171 | 76379 | 90,057 | 112 3.00 Design air-to-cloth ratio: 3 ft/min
Installed 1977
EIF, 3.75 t i It rate;
Ave 0.0024 191 78,364 91,389 106 1.05 Servgs one ',3 75 ops/hrd651gnme rate; controls
charging, melting, tapping, ladle metallurgy
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Foundry MI-28 (tested March 1996)

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0031 1.03 38,480 2.10 5.20 Negative pressure, pulse jet cleaning
Fabric: Polyester
) 0.0028 0.94 39,512 2.20 Design gas flow rate: 70,000 acfm
Design operating temperature: 135°F
3 0.0027 0.96 41,190 230 Design air-to-cloth ratio: 3.9 ft/min
Installed 1995
Avg 0.0029 103 39,728 290 Serves 3 E.IFS, 9 tons/hr d.esign me.lt rate anq 2 scrap
preheaters; controls charging, melting, tapping
Foundry IN-11 (tested September 1990)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0032 1.435 52,383 61,842 143 2.14 Unknown | Negative pressure, pulse jet cleaning
Fabric: polyester (Dacron)
2 0.0050 2.217 52,200 62,017 143 2.15 Design gas flow rate: 100,000 acfm
Design operating temperature: unknown
3 0.0026 1.140 52,100 61,534 142 213 Design air-to-cloth ratio: 3.46 ft/min
Avg | 0.0036 1597 | 52228 | 61,798 | 143 2.14 Installed 1990
Two identical baghouses serving three EIF each, 10 tons/hr
1 0.0019 1.456 89,280 103,143 135 3.57 design melt rate each; controls preheater, charging, melting,
tapping
2 0.0037 2.827 88,683 102,427 136 3.54
3 0.0017 1.303 89,633 104,083 139 3.60
Avg 0.0024 1.862 89,199 103,218 137 3.57
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Foundry IN-29 (tested February 1997)

Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0025 0.85 40,367 42,354 86 12.5 24 Positive pressure, pulse jet cleaning
Fabric: polyester felt
2 0.0017 0.59 39,694 | 41,609 85 12.3 20 Design gas flow rate: 40,000 acfm
Design operating temperature: 175°F
3 0.0076 256 39,033 41,037 36 12.1 23 Design air-to-cloth ratio: 11.8 ft/min
Installed 1996
S two EIF, 10.5 tons/hr desi It rate; control
Ave | 0.0039 133 | 39,698 | 41667 | 86 12.3 23 Crves two BT, (.o TONSAAT CeSIgT M Tate; Contrors
preheating, melting
Foundry IN-12 (tested March 1990)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0056 2.38 49,122 51,817 99 15 Uncontrolled induction furnaces (3 at 5 tph)
2 0.0068 2.86 49,247 51,865 99
Avg 0.0062 2.62 49,185 51,841 99
Foundry PA-46 (tested October 1995)
Run PM PM Flow Flow Temp | Air-cloth ratio | Melt rate Baghouse design and service data
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.008 10.76 155,000 15 Negative pressure, pulse jet cleaning
Fabric: polyester
2 0.009 11.25 150,000 Design gas flow rate: 225,000 acfm
Design operating temperature: 100°F
3 0.008 10.55 155,000 Design air-to-cloth ratio: 6.8 ft/min
Installed 1995
five EIF, 3.3, 3.3, 4.1, 6. 12.7 tons/h i
Ave 0.008 10.85 153,000 Serves five ,3.3,3.3,4.1, 6.8, and 12.7 tons/hr design

melt rate; controls charging, melting, tapping
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