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MATERTALS SUITABLE FOR CLOTHING

AIRCRAFT PIRE CRASH RESCUE 'YURKERS

PART III - THE EFFECT (" A& REFLECIIG
OUTER CARMET '
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Sumexry.

The use of a reflecting coating on the outside of a fabric has
been shovm to be very effective in increasing the protection against
redient heat, but it pives no extra protection against flames which
transfer heat mainly by convection and which deposit soot on the
aluminium surface, If the material is to be used to the limit of its
protection a quick release from the clothing is essential.
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MATERIALS SUITABLE FOR CLOTHLIG
CRAPT FIRE CRASH RESCUE YORI{ERS
PaRT III ~ THE EFFECT OF A REFLECTLIG ﬁl
OUTER GARGENY

by
D, L. Simms and P, L. Hinkley

1. Introduction

. It is-well lnown that aluminised fabrics have a very high
reflectivity and their use for giving protection %o workers expgsed to
radiant hest has been suggested and adopted in some industries
It has also been suggested that they might be used for the outer
garments of aircralt crash rescue woriters; in particular, that an
aluminised garment worn over a strlng vest might make a suitable
uniform for crash fire workers in hot climates, Because of this, some
aluninised fabrics. vere tested ot Joint Ifire Research Organlzahlon for
their protection against radiation and flames since they might come
into contact with flame. This report is concerned only with thermal
transmission, . Other aspects of aluminised fabrics such as their
permeability to alr and water vapour would need to be considered

*._separately

The materials tested sre listed below,

Moterials tested
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Aluminised fabrics

- Cotton backing " R168 O+ Q.. 0.049%
D7019 Cotton backing | 7 Ri66 0. 045 0.107%
D7025 Asbestos backing - R167 0:0%5 . } O-Qu1%
D7032 Asbestos backing R165 0.1 0-130%

Underclothing
Open wmesh fabric - CRILB .ol 0.049 0«51 .
(cotton) o -7
- Enitted string R63 0.092 Qe 54
vest (cotton) ' o
Cotton poplin R147 0.012 | 0:01.
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¥lhese are the mean of 4 readings.
¢, Experimentol procedure and results

2,1, Flame test .

L i

This test is described in detcil in Part I of thls report (2 3)
Horsemeat was placed in contact with the inner face of the clotnlng
msembly and the outer face exposed to petrol flames, The ftime talke
for the surface of the horsemest. to rise in temperature by 25°C was .
noted, the petrol flames were then extlnpulshed and eny further rise
in temperature noted, :



1} o )
---22- ) .
‘ 1
A
A1l the wmaterials were tested with a backing consisting of one

layer of open mesh fabric and a lining of cotton poplin. Samples were " e
allocated between tests in a random maimer and tested in random order,

Wable 2 l -

Results of flame tests, All aamples tested with one layer open mesh
fabrlc netting and cotton poplln .

R S YR R O

laterial | Time for 25°C | Murther temperature | Additional tiwme for
J.A.R.0, '} temperature rise - °C' - further temperature
o, - .rise - sec : ' rise ~.sec
R168 - |- 27 : 10.5 31
-R166  } - 355 40 . L6
R|65 s b 3% 80 ' L6 -

2.2. Radlatlon test

A L S ) e Wb e

This test, described in detail in Part 1 of this report is similar
to the {lame test except that the assembly ig exposed to radlatlon of
en intensity of 2 watt/am?,

The tests were. carried.out using one layer of string vest and
cotton lining; only one specimen of each was tested, The results ere
given in Table 3, . - ) ‘

Results of radistion tests
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Time for ' : - Additional
A SO 250¢ Further time for
J 1RO, |'Interlining| Lining | temperature | temperature|{ further
¢ o, « - - "7 |rise -~ sec | rise - °C | temperature
' rise ~ sec
: R168. | Knittcd. |Cotton ! =~ 636 S 670
. |. string poplin . - .
i b vest. '
R166 " " 910 . 10 - 930
CR167 | v p v L0 5 | 850
R165 / v " 600 . B : - 630

To investigate the veriation llkelj w1th1n these systems, four
radiation tests were made using one material, R166; - Y¥or. conveonierce,
asbestos wood was used instead of horsemeat.

For a mean time of 260 seconds to produce a rise in temperature
of 259C, the standard dev1ation was 55 sec,

3. Dlscusslon of results

3.1, Flame tqu:
The heat transfer by radiation from a small petfbl fife ﬁili Be
low and the heat transfer to the surface of the material will be largely
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by éonvection The flames tend to soot up the. surface of the Ffabric
and therefore the protection afforded is almost wholly determlned by
its thermal insulating propert:.es

There is little difference between any of the samples tested,
The heaviest coated fabric could be cleaned, but on the others the
coating had melted slightly. At the end of the tests, both the backing
materials on R168 and R166 and the string vests were scorched (Plate 1, 2).

3.2, Radiation test

As would be expected from the high reflectivity all the fabrics give
very high protection times, At the end of the tests both the outer
materials and the string vests were unmarked;

4. Conclusions

(1) Aluminised fabries offer considerably more protection agalnst
radiated heat than do other fabrics,

(2) These fabrics soon becpme covered with soot when exposed to luminous
flames and sometimes the aluminised suriace is damaged py heat, Under these
conditions, thegy seem to give no more protection than other fabrics.

(3) After radient heating the temperature between the sliin and the
underclothing’ is maintained for e long time. This is not so marked with
other clothing owing no ‘doubt to the higher emissivity o; the non-
reflecting surface,

(4) Owing to the continued slow fall in temperature at the skin when

the heating is removed, any garment designed with such material should

be provided with a quick release fastening in order to enable the wearer

' to escape once conditions became uncomfortable. The increase in discomfort
is likely to be rapid once a certain threshold temperature has been
exceeded, This is d?e to the rapid increase in sensitivity of skin with
rise in temperature’ the effoct is physiological and may be
expected with all materlals.

5. Acknowledgments

The authors would like to thank ifiss M, Veston and Miss P, Cheshire
for carrying out the experimental wark,

6. References

(1) Slade, I, M, Clothing for protection against radiant heat,
Research, 1955, 8 (5) 179-182,

(2) Pickard, R, Y. and Simms, D, L, Materials suitable for clothing
alrcraft {ire crash rescue workers, Part I, Department of
Scientific and Industrial Research and Fire Offices' Committee
Joint Vire Research Organization, F.R. Wo, 153/1955.

(3) Hinkley, P. L., Simms, D. L, and Millar, D, W, Materials suitable .
for clothing aircraft fire crash rescue workers, Part II. Department
of Scientific and Industrial Research and Fire Offices' Committee
Joint Fire Research Organization, ¥.R, Ho, 220/1955,

(4) Pesman, G, J. Appraisal of hazards to human survival in airplone
crash fires, UNational Advisory Cormn:.ttee for Aercnautics. 1L A.C,A,
T.H, 2996, September 1953,

This work was done under Contract for Ministry of Supply.

Al



COTTON BACKED MATERIALS WITH OPEN MESH FABRIC
/ o

PLATE.l. SPECIMENS -AFTER FLAME TESTS
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