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J.M. Kane* and R. V. Sloan*

american Air Filter Co., Inc.
ovisville, Ky.

T srriovs prrort of Tos Angeles County to
Jdear it smog conditions has made that arca a prov-
2w oround for control methods and for air cleaning
quipment. Studies for many processes have indicated
mount of contiminant released, its nature and par.
| icle size. Pilot plant installations have demonstrated
the degree of control that can be expected at econom-
weal first cost, and with reasonable operating and main-
wnance expense.

e fumes from celectric melting furnaces in o the
swel foundry industry present a tvpical history ol how
j such problems can be investigated and solved. During
boihe melting cycle varying quantities of Tumes are ve-
leased, with the concentration visually heavier during
the carly melt-down pertod and during the boil and
refming portion of the cyele. Fume concentration will
ilso be a function of the serap charged, with the more
heavily oxidized and the oilier materials producing
the greater concentrations.

Fumes are released from around the electrodes, the
dharging door and the pouring spout, escaping to the
melting room as shown in Fig. [, Exhaust ventilation
by prapeller fans in the rool monitors has been ac-
iepted practice of keeping the fumes from filling the
ioundry working avea. Exhaust volumes of 60,000 to
HO000 ¢fm to induce the discharge of these products
the atmosphere have been common.

Installation of collection equipment for exhaust
tolumes ol this magnitude would involve prohibitive
fquipment cost and high operating expenditures. Tt
Wecame apparent that some system whereby fumes ware
vnfmed to smaller exhaust volumes would be neces-
v to make fume collection practical,

TChief Engincer, Dust Control Div,, and Los Angeles repre-
T rup(‘clivcly
Y] AL Kane, “The \ppllmll(m of Local Fxhaust Ventilation
o Llecyie Melting Furnaces,” AF.S. 'TRANSACHONS, vol. 52, pp-
BLEG (190, :
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Such a svstem crploying local exhaust vernilation
principles had been developedt and mtroduced to
foundry practice in 1937, primarily to provide more
positive Tume removal from the melting voom and het
ter visibility for the crane operator. Such a hood s
attached to the furnace rool ring, exhausting the Tumes
at the points of generation (Figs. 2 and 3). Fxhaust
volumes can be reduced to 10 to 15 per cent ol the
volumes vequired by general ventilation methods,

The furnace tested in the Los Angeles investigation
wits 2 S-ton, side-charge, acid lurnace operated on a
2-hr eyele with charges of approximately 7500 1h. "Test
No. 2 used heavily oxidized scrap from the hottom of
the scrap pile and represents the heavier loadings tha
could be expected under poorer scrap conditions. Fur:
nace was cquipped with hood exhausting fumes hom
charging door and around clectrodes. Pouring spout
was plugged so that no escapement occured at this
1)()1111.

Essential data [rom loor tests conducted during low
complete 2-hr melting cycles are tabulated i "Table 1.
Dust loadings in exhaust gases varied with the point in
the melting cvele, with the heaviest loading occunring
during the boil and reliming evele. Variation in load-
ings of the above four tests are shown in Fig. L

Samples taken periodically during the test runs were
checked with the clectron microscope, and it was i
cated that approximately 95 per cent ol all particles
were less than 0.5 microns, with pr;tcticzllly no p‘mi( les
above 2 microns. Agelomerating tendency ol the mate-
rial, however, was pronounced.

A Jocal exhaust wet type dust collector was installed

Fig. 1—Typical smoke and fume yelease [rom steel
foundry electric melting furnace. Fig. 2—Iumes @
confined by local exhaust hoods on voof ving and ex-
hausted matevial removed by wet (vpe dust collector
located, in this instance, on transformer yoom roof.
Fig. 3-=Spring loaded flange joint in exhaust duct al-
[()ms furnace to Gt for pouring or slagging operations.
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‘TABLE 1—SoLips IN ELECTRIC FurNACE GASES ; T ABLE

Test No. 1 2 3 __,,,1 )

Charge, Ib TN Ty 6559 7462 e

Solids in stack, gases, 1b 16.0 28.1 19.1 21.4

Solids/ ton charged, 1b 15 7.5 5.8 5.7 . ‘
hh.(iuu of ¢
:»,n voline

for the two 9-ton furnaces, onc acid and the other duets ! fu
5 jufnt PRV

basic, and guaranteed to meet solids removal require- L o

" ; ; . A L URING 30 MIN, PERIODS OF ME : Lot
ments of the Air Pollution Control Board. (With a EM‘MWLS—QL‘—AE—M———/“ , o woading ¢
process weight of 3750 11)/’]11‘/(111‘11;1((', maximun per- Lamplete oy

. . . ; o fo-Paviations i dus joadings of the | . e, plab
missible escapement would be 577 1b/hr for onc lur- Fig. 4 Variations i dust g f : ‘,',h‘l,f“,,“g

by,

nace in operation; 8.39 1b/hr for both furnaces.) Clle, Vo
Test data during a 97-min period, including the in Table 2. 'This efficiency of 72.7 per cent ;”\ﬁ:ﬂ_‘__‘_,
boil and refining periods of both furnaces, indicated estimates on cifectivencess of exhaust systein o -
a loss [rom the exhaust system discharge of .35 1b/hr from previous test data. o e of ¢
as compared with an allowable 8.59 b /hr. Collection Much ol the data was obtained by the S 5 1" Lhserva
efficiency ol a dust collector is defined as the ratio ol ers’ Society commiteee through the actIve as L, e locat
the weight of material collected 1o the weight ol a Alloy Steel and Metals Co., Los Angeles, an o, ‘!r bles. I
material entering the exhaust system, and can be caleu- Francis ol that company. Collection cilicieney o ¢ i sne ol ¢
lated from the above data. loadings were then checked ata Midwest stecl - L pd, th
Average loading [rom one furnace during the carlier During the two test periods reported in Labse L leas g
tests 1, 3. and 1 was :lpproxim;ltvly 9 1b/hr, which top-charge furnace was melting 12,000-11 ¢l Lo in la
translated to the “on’ time of hoth furnaces during produce GAF, 1045 or 1025 stecl. ° (age of ¢
97-min test period would equad a total loss of 21 1b. sampling equipment (Fig. 5) consisted ol
Reduction of this loss 1o 5.59 b lor the test period indi- sampling tubes located in the inlet and outlet di §
cated u probable tocal exhaust collection efhciency ol ol the exhaust system. The velocity and volum NATI
79 per cent. gases in the ducts at the sampling points wee e )
To verily above conclusions, simultancous sampling mined by pitot tube traverses (Fig. 6). Samples we \'““”'”‘.’\
at inlet and discharge of oxhaust system was made pulied through the tubes simultaneously at veloc: Brus eSS o
during an 8l-nin test. The basic lurnace contained a approximately equal to the velocities in the ducay L ‘*“d"-‘q:‘l‘
5300-1b (harge of mangancese steel, and the acid furnace means of @ vacuum pump or compresscd air operes st the _.._n(
a 5000-1b charge ol carbon steel. Boil and refiming pe- 1Tancock ejectors. The samples passed through Wi ra it M.‘l_]v“
riods for both furnaces were included in the tests run. man extraction thimbles which act as absolute hi S (',' e
Data and results obtained during this test are shown (o remove all entrained solids. Highligh

L on o1
Lapen forum
e dustry, e

These thimbles were dried to constant weight belu
and after cach test, and the difference in weight +.

Taprr 2—T1Trst DATA FOR Locat, EXIIAUST SYSTEM . . .
the material collected at cach sampling point |

Fxhaust Inlet  Exhaust Outlet FRRTEVN } I W

Duration of test.min N T ' L tourni
Flow volume through duct, cu ft (95,500 (689,000 5 (helow _ ' » o - > . - )

Volume simpled B o oun Fig. 5 (helow, left)—Equipment used for measu., Olficers ©
sampled, cw It 231 262 welocity | vol R hict o Fig. 6 (hein ]

Weight material collected, grams 1.613 0.506 vt ””’? and 10 wme of duc h”“ws' g O el srestdent, (

(.mm-m\;mm:(lh/})n;)y S0 - RINE) Sm‘nplzvng (.’qmpmmzt c'nllplr)ye('l in the tests mclude b g e

Efficiency = = ~_—«-'j o (1) Whutman extraction thimble; (B) means ¢ oap., Har

8.6 measuring voliwme of gas sampled:; (C) vacuum pu-: elrcted )
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| vtk 9= Lest DAta From 62 Ton CHarers
IN ELECTRTIC MELTING FURNACE

- lest No. | l'est No. 2
Inlet Outlet Inlct wlet

Jetion of test, min. . 140 10 120 120

« volume through

T TR ST I D 1,820,000 1,820,000 1,680,000 1,680,000

e sampled,

I T 83.1 112.1 70.5 99.0
L loading during

smplete melting

wde, grains/ou fu., 0.356 0.0% 0.316 0.065
. during melting

vele, Ih/ton charged 15.3 346 12.75 2.42
Saency, T 776 ]1.9

fume of gas sampled was determined for cach tube
v observing the pressure drop across a calibrated
fhice located in the sampling kits after the extraction
smbles. By knowing the volume of gas sampled, the
fume of gas handled and weight of entrained solids
llected, the total weight of entrained solids entering
ad leaving the exhaust system was determined  as
Aenin Tables 2 and 3.

tiage of discharge density by the Ringleman Chare

MoBiLIZATION, govermment controls and current
niness conditions as they affect the foundry and
sndry equipment industries were dominant themes
“the 32nd Annual Meccting of the Foundry Equip-
it Manufacturers’ Association, held October 12-14
< the Greenbrier, White Sulphur Springs, W. Va.
Highlights of the three-day mceeting were a sympo-
am oon mobilization and the Washington scene, an
Foan forum on the statas of the loundry equipment
dustry, and clection of officers Tor 1950-51. Lunch-
‘I_\. an annual banquect, president’s r(-(’cpti(m and
AF oarnament were social features of the meeting.
Officers of the Association clected for 1950-51 were:
wsident, C. V. Nass, Pettibone Mulliken Gorp., Chi-
1§ w0 vice-president, Aubrey J. Grindle, Whiting
Tp. Harvey, 111 executive secrelnyy and lreasurer
“lected), Arthur J. Tuscany. Diveclors to seyoe three-
W peviods: Wayne Belden, Ajax Flexible Coupling
= h.u'_ Westfield, N. Y.; E. A. Borch, National Mectal
sive Co., Cleveland; and Leon Miller, Oshorn
e o Cleveland.

O i the meeting on Thursday morning, Octo-
2 ye product group sessions on Policy, Mold-
SN ines, Dust & Fume Control, Flask Manu-
: RhE last Cleaning & Tumbling; Furnace, Cupola
11 and Matcrial Handling and Processing.
| sessions opened with words of welcome
M} iring FEMA President John Hellstrom and
MA cecutive Secretary-Trcasurer Arthur J. Tus-
R ‘cipal feature of the day was a “Symposium—
_H ington Picture,” with Thomas Kaveny, [r.,
“idi and F. G, Steinebach, Penton Publishing
.. Clivcland, reporting on “Developments in the
"‘_/”'*/,fuu Scene” 1. C. Wilson of Reading, Pa.,
“Sined cpertinent Facts on Mobilization of the
ey Equipiment Industry.”
. 'lllnwing this, A. F. S. National President Walton
WWuly spoke on such “Subjects of Joint Inierest”
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method does not lend ise!l to accurate readings, as
would be expected ol this method designed as a gage
for simoke density from coal burning gases ol combus-
tion. Densities of the order ol No. 2 Ringleman or
more (50 per cent obstruction to the passage of light)
occur without dust control cquipment; densities under
No. 1 Ringleman (20 per cent obstruction to the pas-
sage of light) were obtained at all times with the local
cxhaust system in operation.

Conclusion

From this study, emission of solids of the order of
5 to 8 Ib/hr/ton of metal melted can be expected [rom
electric melting furnaces in stecl foundries. Particle
size ol solids, primarily ferric and ferrous oxides with
some silicon dioxide, are 93 per cent less than 0.5
microns.

Reduction of this quantity by about 75 per cent can
be obtained with good wet dust collection equipment.
With the confinement of escaping solids from the fur-
nace through local exhaust ventilation methods, total
exhaust volumes can be reduced to quantities making
cost of collection equipment feasible.

NATIONAL DEFENSE THEME OF FEMA MEETING

to both the Amcrican Foundrymen's Society and
FEMA as the AF.S. longrange, industry-wide Safety,
Hygicne and Air Pollution program and the A.F.S.
campaign for a permancnt American Foundrymen's
Socicty Headquarters.

Final sessions of the three-day meeting, held Satur-
day morning, October 14, opened with an “Interpre-
{ation of FEMA Business Trend Reports” by Chair-
man F. A. Borch of the Statistical Committee. Fligh-
light of the program was an open forum on “Rate of
Activity in the Foundry Equipment Industry,” with
FEMA President-Flect C. V. Nass reporting on activ-
itics of the National Castings Council.

Non-Ferrous Casting Tonnage Up 30
Per Cent: NFFS Annual Meet Told

SUBSTANTIAL INCREASE in demand for both copper-
based and aluminum based alloys was reported at the
Annual Meeting of the Non-Ferrous Founders’ Socicty,
held in Boston on October 13, 14 and 15.

‘T'he nationwide pattern shows a casting tonnage in-
crease of from 30 to 35 per cent over last year, appar-
ently caused by demands for defense contracts.

\ discussion of the role of trade associations in the
nation’s delense program by Licut. Commander Clar-
ence Gisin was a meeting highlight. Other topics
discussed were present and future government controls
and NFFS’s proposed presentation of complete indus-
try cost controls in keeping with government direc
tives and control orders.

Newly-elected officers arc: president, ]J. D. Zaiscr,
Ampco Metals, Inc., Milwaukec; vice~])7‘esident, wW. H.
Durdin, Dixie Bronze Co., Birmingham; 2nd wvice-
president, Robert Langsenkamp, Langsenkamp, Wheel-
er Brass Works, Indianapolis. New directors are Ray-
mond E. Bietry, B & § Foundry, Brooklyn; Mr. Lang-
senkamp, and L. G. Smith. Lakeside Bronze, Inc.
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