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TUESDAY AFTERNOON SESSION
October 4, 1932

This sessiun of the Food Sectiun was held at the Department oi Agricolure Ex-
reriment Statim. Arlingien, Va. Here a series of dust explosion tcsfsr was czrri:d
om bejore the delepates, demonstrating the force of certain kinds of dusts when
ex]l!(dfd under various conditions. The fimdamental idea in prescating these test

¥ was to-‘ ate the relative dissipation of the farce of the explosions
by means of openings and other escape vents in the explosion chamber. The tests
..c‘rc conducted under lhg supervision of David J. Price. U. S. Department of Agri-
culture, who gave a detailed explanation of each as it was prepared and took place.

Descriptive Statements of Dust Explosion Tests at
Arlington Farm Testing Station

By DAVID ]J. PRICE

Principal Engineer in Charge, Chemical ineering Divisi
Chemistry and Soils, U. S. Dept. aof Amgﬁqxlﬁsg memmBge::n of

In thu_ wor.li on dust explosions and resulimg fires in industrial plants, the Chemi-
ql _F.nzm:crmg Division of the Burcau of Chemistry and Soils has obtained recards
of 500 explosions of this character. In 184 of these explosions 434 persons were
killed and 846 injured. In 439 cases the property loss amounted to approximately
$46,000,000. The dust explosion hazard exists in about 28000 indnstrial establish-
ments employing approximately 1,325,000 persons and manuiacturing products of an
anmual valge of mare. than ten billions of dollars,

:l'he l)qlanl:ntm oi Apriculture has given special attention to the development of
safety codes iar dust explosion prevention ju grain handling and manufacturing
esta‘bhshmcnlf. The Dust Explosion Hazards Committee of the National Fire Pro-
section Association has been imder the leadership of the Chemica) Engineering Divi-
sion of lhc Bureau of Chemistry and Soils since its origin. This committee is com-
posed of reprosentatives iram the industries directly concerned, insurance and safety
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organizations, state and federal officials and construction aud equipment engineers.
The Dust Explosion Hazards Cammittee has prepared the foilowing ninc safety
codes: (1) Flour and Feed Mills; (2) Sugar and Cotea Pulverizing Systems:
(3) Terminal Grain Elevators; {4} Pulverized Fuel Insulations: (5) Starch Fac-
teries: (6) Spice Grinding Plants: (7) Caal Pneumatic Cleaning Plamis; (8) Woud
Flour Manufactoring Establishments: and (9) Inert Gas jor Explosion and Fire
Prevention. .

These safety codes provide a practical means of translating into actual plant prac-
tice the results of research work such as you will sce here tday. They have heen
adopted by the National Fire Pratection Associatiun and the National Baard of Fire
Underwriters and have been approved as Amcrican standards hy the American
Standards Association. These codes have been published by the Tureau of Labor,
Statistics of the U. S. Department of Labor as Bulletin No. 362, entitled “Safety
Cades for the Prevention of Dust Explosions.”

1t is gratifving to safety engineers to ohiserve that the losses of lifc and praperty
in the grain handling industries as the result of dust explosions have decreascd in
the ten year period 1921-1931, The average loss per explosion has gradually de-
creased fram approximately $520,000 in 1921 to about $28,000 in 1931, (The records
inditate that there were thirty-nine dust explosions in indnstrial plants in 1931, On
the hasis of the reductian in loss of $500,000 per explosion, this would mean a saving
of $19.500,000 in 1931 in property values withom any referance to the saving of
human lifc). The vearly losses have dropped from $4,160.000 in 1921 1o $1,100,700
in 1931.

The reduction in Josses from dust explusions in the grain handling aud associated
industries has been due in @ very large degree to the splendid cooperation which the
Department of Agriculture has enjoyed with all the agencies directly concerned, and
with national organizatiuns such as the National Fire Protection Association, Na-
titmal Safety Council, National Fire Waste Council, Natiunal Board oi Fire Under-
writers, and other similar associativns and organizati paged in explosion and
fire prevention.

The structure in which the dust explosioms are produced consists of a room. gal-
lery. and tower. The voom. 4 x 5 x 5 fect. has a volume of 100 cubic feet. The
gallery, 245 x 2% x 20 feet, has 3 volume of 125 cubic jeet. The tower, 3 x 3 x 12
ieet, has a volume of 108 cubic ieet. Total volume is 333 cubic feet.

YVents on the room consist of hinged metal doors and pivoted sash. The metal
deors range in size irom 0.1 square feet to 1.33 square fect and the sash contains
approximately 7 square feet oi glass.

The gmallery has 8 roof vents, cach one square font in" arca covered by hinged
doars. There are also 8 fixed glass windows with an area of 1.3 square fect cach.
The opening into the tower, which is the full size of the gallery, may be closed
when the gallery is used as a unit.

The tower contains one swinging panel about 7 square iect in area, 3 hinged doors,
cach 1.55 square feet in area, and adjustable vemts on top ranging from 0.1 sqpare
feet to 275 square feet, and 4 fixed glass windows with an arca of L7 square feet
each.

In these tests, grain clevator dusts, saap powder, starch dust. milk powder, baking
powder, sugar dust, wood charccal dust, wood dust. and cork dust were used. In
order to produce cach explusion it is necessary to have dust in suspension in air and
a source of ignition. The dust cloud is produced when a jet of air strikes the dust
in the cups and throws it into suspension. The dust cloud is ignited hy an clec-
trically heated coil.

Some of the most disastrons dust explosions, said Dr. Price, have occurred in
terminal grain elevators in connection with grain handling and storage operations.
The first test, an explosion of grain elevator dust in the entire structure, will show
the possibility of ing an explosion without d In this test approximately




