OPERATING IDEAS

MSHA develops new fire-resistant check curtains

By Steven J. Luzik

The Mine Safety and Health
Administration (MSHA) critically
examines any devices or materias
used as ventilation controls. Of partic-
ular concern are the controls structur-
a effectiveness and resistance to fire.

Title 30 of the Code of Federa Reg-
ulations (Sec. 75.333d) states: “Doors,
other than personnel doors, construct-
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This general design has been employed in several mines for more than one
year with reported success. One mine incorporates on additional bumper of
MSHA-approved conveyor belting over the plastic brattice to provide
increased resistance to abrasion and import from moving equipment.

ed after Nov. 15, 1992, that are used in
lieu of permanent stoppings or to con-
trol ventilation within an air course
shall be: made of noncombustible
material or coated all all accessible
surfaces with flame retardant material,
and of sufficient strength to serve their
intended purpose of maintaining sepa-
ration and permitting travel between or
within the air course or entries.
Installed in pail-sto form an airlock.”
To be considered a “noncombustible
material,” a door must not rupture or
otherwise fail a fire test incorporating
an ASTM E119-88 time/temperature

hest mput or equivalent, for one hour,

the time MSHA consid-
ers reasonable for min-
ers to reach safety.
Large metal doors
often are used as air-
locks, but their high cost
and relatively high
degree of maintenance
has caused some opera-
tors to seek alternatives.
Another problem associ-
ated with the use of large
metal doors is that they
may not always be
closed when equipment
is not passing through.
A recent MSHA fire
investigation found that

smoke miigrated into an escapcway
when such a door was |eft open and 20
miners had to evacuate using scl{-res-
cuers in heavy smoke.

Testing performance

MSHA'’s Industrial Safety Division
(ISD) has developed performance cri-
teria and possible designs for air check
applications. The emphasis was placed
on the development of a run-through,
curtain-type of control that would pro-
vide the flexibility, ease of use and
low maintenance of hanging conveyor
belting but with resistance to the
spread of flame and smoke in the event
oi afire.

The following performance criteria
were developed as a result of this pro-
gram and in the spirit of 75.333:

*The curtain shall perform its desig
nated function as a ventilation con-
trol and resist the spread of flame
and smoke for one hour.

*The exposed surface of the curtain
should have a 1ow flame-spread
(flame spread index of 25 or less
when tested to ASTM E-| 62-87).
*The curtain should offer consider-
able resistance to the passage of air
under normal conditions.

*The curtain should possess suffi-
cient inertia (weight) to withstand

The recommended desﬁgn calls for masonry block wmgwal\s which are nec-

essary to achieve efficient separation.
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OPERATING IDEAS continued

cient inertia (weight) to withstand

the norma ventilation currents and pressure drops when
either door is open.

*The curtain should be flexible and relatively lightweight
so that it can be opened easily and neither create a per-
sonnel safety hazard nor damage equipment passing
through.

Fire resistant curtain

A drive-through air check curtain was developed with the
six previously mentioned criteria, the basis for testing and
evaluation of candidate designs.

The fire resistance was determined by exposing a 6x6-ft
section to a flammable liquid tray test fire for a period of
one hour. This test, conducted in the LSD’s fire galery test
facility, often is used to evaluate proposed stopping and sedl
construction materials. The test produces temperatures on
the face of the curtain in excess of 1,500°F. A positive pres-
sure of 0.15-inches water gauge is developed across the cur-
tain on the fire side. This quantity is judged to be
representative of typical pressures that may exist across a
regulator. The test pressure differential can be varied if the
end-use dictates the need to do so. Heat transmission
through the curtain is monitored using thermocouples and
smoke leakage is observed using video cameras.

Post-fire-test air leakage and pressure measurements
were taken to determine the curtain’s ability to control ven-
tilation after exposure.

After testing many different types of heat-resistant mate-
rials fabricated in a variety of manners, a final design was
selected that provided the best overall performance.

The curtain consists of a composite of double-layered,
high-temperature (>36 ounces per sguare yard density)
ceramic fiber textile (rated at 3,000°F continuous use) sewn
together using ceramic thread and buffered on both sides
with an approved 35-mil polyethylene plastic brattice. The
brattice serves as a bumper to provide resistance to the
abrasion caused by passing equipment. This curtain ther-
mally degrades upon exposure to test fire. The ceramic fiber
textile remains in place, providing a barrier to the spread of
smoke and fire upwind.

Pressure differentials up to 0.75 inches water gauge were
achieved in post-fire tests of the curtain- well in excess of
the 0.10-inch water gauge necessary to control smoke.

Fire spread upwind in mine fires is normally caused by
radiation generated by flame temperatures in excess of
1,000°F. The ceramic Fabric attenuates the temperatures
generated by the test fire, preventing the spread of flame.

This ventilation control provides the ease of use and flex-
ibility of a synthetic curtain constructed with hanging con-
veyor belting but also has the air separation and
fire-resistant properties consistent with non-resilient mason-
ry and steel ventilation control structural materials. The low
maintenance and fail-safe closing characteristics of the cur-
tain make it an attractive dternative to the use of meta
doors for this unique application.
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MINING METHODS

& EQUIPMENT

The book that introduces you to mining with
clearly-written text, pictures and illustrations.

Learn the basics of mining with this show-and-tell
book. Mining concepts are explained in clearly written
text to give you an overall understanding of the mining
industry.

You see everything in this revised edition of Mining
Methods & Equipment. It contains 219 pages, includ-
ing over 500 diagrams of ore bodies...sublevel
caving...dredging, pictures of equipment used in mineral
exploration...loading and blasting... ventilating and pump-
ing and illustrations of sampling techniques...opening a
mineral deposit for mining... and drilling bits and meth-
ods. Every page facing illustrations has explanatory text
that tells:

* how ore bodies are found

» how aminera deposit is opened for mining

« the major operations of mining and devel opment
« the features of surface and open pit mining

* reclamation practices

Mining Methods & Equipment is the book
you want for the big picture on mining.

Order today with our guarantee. Only $25 per copy.
You must be 100% satisfied or return the book within 15

days for a full refund.

Mail order to: Mining Information Services, Maclean Hunter
Publishing Co., P.0. Box 6500, Chicago, IL 60680. Tel: 312-726
2802, ext. 343, or 24 hrs. - 7 days aweek- toll free number for
credit card orders only: 1-800-247-8080. Fax: 312-7262574.

Yes, send me -copies of Mining Methods & Equipment
(M-22) at $25 each.

Additional Charges - MUST be included with order: -U.S.

- $6 per copy for UPS shipping and handiing. IL RESIDENTS
ADD: 8.75% Sales TAX CANADA, HAWAII, ALASKA
Mailed book rate - $6 per book (UPS service available at add'|
charge). Any books shipped book rate are uninsurable and
delivery cannot be guaranteed. OVERSEAS AIRMAIL - $11.50
PER BOOK. Enclose U.S. currency only. Please include street
address. Prices subject to change without notice.
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