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FIRES CONNECTED WITH THE PROCESS CF IRYING GRASS ATTENDED
BY PIRE BRIGADES IN GREAT ERITATN TURING THE YEARS 1949-1951

by
J.F. Fry and J.E.L. Hinton

Surmary ' '

Reponts of the 85 fires connected with the process of drying
grass, wiich were attended by Fire Brigades in Great Britain during
1954, bave bzen anzlysed and the results have been compared with
those of similar analyces for the years 1949 and 1950, In each of
the thrze years +he rate of incidence was about 8.5 fires per 100
gracs dviers al rizk per ysar, and a lurge proportion (about 4O per
cent each year) were atiributed %o OVthEﬂtiﬂg of the apparatus.
The overheating was dus to a variely of causes, but it is oy prested
that designers of these machines should give particular attention
to the elimination of features lizble to calise obziruction to the
movenent of material passing through. The necessity for precautions
tc be taken by the users of the machinss is emphasised,

Introduction:

in analysis, similsr to thos= described in F,S. Notes No.,108/1950 and
129/165%, has been made of the reoports of fires connected with the process
of dryinrg grass attended by Firs Brigades in Great Britain dvring 1951. .The
rates of Incidensce have besn cslculated and the causes have been examined
with a view to suggesting possible methods of reducing the fire hazard.

Month of occurrencq_gnd location.

Doring 1951 Fire Bfigades attended 81 fires caused by grass drying

-processes in Ingland and Wales and 4 in Scotland. Of the total of 85

incidente 57 occurred during the monuhs of June, July and August.

Table 1 shows the frequencies ¢f fires in sach county in 1951 toget&er

~with the comparable figures for the preceding two years.

In Teble 2 the mubers of fires in each month are given for each of the
years 19491951, and ithe ftotal monthly frzquencies for the three year period
are lhOWﬁ in Fig. 1. It will be ssen that thexe is a marked peak pﬂriod for

northa 1lon1ng this peak; as would be axpeuted verJ faw fires are roported
during tha winver mentihs,

Supnoqed causeg of fires and damage,

The supposed causes of outbreals of fire directly connected with the
drying plants during 1957, and the dawzge resulting from them, are given in
Tables 3a (fires in buiddingz) and 30 (fires other than those in buildings).
Tabla 4 gives the causes of fires which were only indirectly connected with
the plant. '

In 211 70 incidents occurred in buildings, 64 of them being directly
connected with the uvse of the grass-drying plants. Sii fires wiere due to
sparxs enturlng the drying chambers, 27 to overheating arising from various
factors, 7 to ignition of the fuel oil used for the drier and 13 to miscell-
anzous and unknown causes. Four fires were atiributed to spontaneous com-
bustion in stored, dried grass,

Fires in buildings resulted in the loss of 604 tons of grass, grass-meal

and hay, In 32 incidents plant was damaged and in 19 the'building was, damaged,
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There were 15 incidents in drying plants in the open, in 8 of which-
plant was damaged. One fire, originating from an unknown cause, destroyed
150 tnnz of dried grass and spread to an outbuilding causing damage to the
siructure and contents, Seven.of these fires were attributed to overheating -
of the plant.

The most frequent cause of fire was overheating of the plant; this was
estimated to be responcible for 4O per cent of the total number of fires in
1951, and for 41 per cent and 39 per cent of those in 1949 and 1950
respectively,

Rates of incidence

Information was provided by the Ministry of Agriculture and Fisheries
on the numbers of grass driers in use in England and Wales in the Januarys
of the years 1948, 1950 and 1952, From these figures the numbers in use in
the Jamuarys of 1949 and 1951 were estimated, and the numbers at risk per
year for .the 3 years 194L9-1691 were calculated on the assumption that the
increase in the number of p ants operating was uniform throughout each year,
The rate-of incidence of fire was then calculated for each year as the
nurher of incidents pevw 100 grass driers at risk per year, 4ll of these
figures are given in Table 5.

It will be seen that the number of grass driers in use increased
congiderably during the peried considered,- and that the rate of incidence
of fire rema:ined remarkably constant at an average of 8,5 incidents per
100 driers at risk per year. That is to say that the number of incidents
was provortioned to the number of drying plants in use and no reduction in
the fire hazard of thé equipment has been apparent., '

Discugsion

The material being handled in this process is extremely flarmable and
high working .temperatures are necessary if large quantities of grass are to
be dried quickly., The high rate of incidence (8% fires for each 100 driers
at risk per year) is a reflection of the seriouaness of the hazard, and the
loss of material (758 tons in 1951) an indication of the possible value of
reducing it. '

About 40 per cent of the fires in each year have been attributed to
overheating of the plant, The variety of reasons for this shows the
difficulty of overconing the problem, but there arc some indications of
possible precautions. Several of the instances of fires caused by over-
heating reported in 1951 were due to accumulations of grass lodging in the
apparatus or to actual blockage, others were due simply to the absence or.
insufficiency of methods of controlling temperatures,

Another group of fires (16 per cent in 1951) was caused by flames or
sparks . from heaters, while a third group (epproximately 12 per cent in 1951)
was connected in one way or another with the use of fuel oil,

Recommendations

t is clear that the number of fires in grass driers would be, considerably
reduced if it were possible to prevent blockages and accurulations of drying
naterial, From this it follows that the elimination of all avoidable lgdges,
corners and crevices should be a primary concern of designers,

The necessity of controlling drying temperatures is apparent, and the
provision of automatic fuel controls operated by robust and reliable thermostats
.is likely to be the most effective method of achieving this, Selection 6f
svitable working temperatures is also important and it is possible that the
temperatures used are sometimes too near the ignition temperatures of the dried
ma terials, -

Users of the equipment should avoid attemptlng to increase the through-put
hy boosting temperatures or by overloadlng conveyor aystens thus cau31ng
ol g-&CaguS. . .
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The provision of efficient spark traps is an obvious precaution, but
indirect heating of the air used for drying, with heaters placed at some
alstance fDirom the air inteke, should be adepted where possible., Opsrators
should wry to keep rilters and =zpacx traps clear, and flemmeble materials
should not be allowasd to accumulate near air intakes,

Precautions against fires connected with the use of fuel o0il are simply
those gensrally required when handling liguid fuels - avoidance of spiliage,
remcval of cpilt oil or oily materials from ths neighbourhocd of burners,
and storage of fuel at a safe distance from burners,

The nature of the process makes it essential that normal rules of “"good
housclieeping® chould be strictly observed where grass driers are in use. No
unneceasery quantities of flammable materials (hay, dried.grass, fuel, etc.)
should be stored nea:x the hezting arp*ru%u and accuwmlations of grass dust,
hay and similar materiale cheuwld \as far as 30351b1p) be prevented in order to
reduce vhe risk of rapid spread of fire, An séequate supply cf extinguishers
should be availadla go that swall outhresks of fire mzy he tackled promptly.



TABLE 1.

Locrtion of fires connected with the process of grass drying

Reports of fires attended by Fire Brigades in Great Britain

during the years 1949-1951.

County

No, of
fires in
1949

No. of
fires in

Noe of
fires in

1951

Total No.
of fires
194.9=1551

INGLAND and WALES

Anglesey
Bedfordshire
Bavkshire
Buckinghamshire
Cambridzeshirs
Cormarthencnire and
Cardiganshire
Caerrarvonshire
Cheshire
Corrwall
Cimberland
Derbigh and Montgomery
Derbyshire
Devonzliire
Ixreetshire
Fly, Isle of
Eroox
Flintshire
Glamorganshire
Gloucestershire
Rampshire
Herefordshire
Hertfordshire
Kent
Lancashire
Leizestershire and
Rutland
Lincolnshire
Monmouthshire
Norfolk
Northamptonshire
Northumberiand
Nottinghamshire
Oxfordshire
Fsiororeshire
Shropshire
Somzrset
Stafinrdshire
Suffolk
Surrey
Sussex
Warwickshire
Wiltshire
Worceslershire
Yorksnire

Total fires in
England and Wales

SCOTLAND

Aberdeen
Ayr

Fife
Forfarshire
Kircudbright
Perthshire

Total fires in Scotland

Totel No, of fires in
Great Britain
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TABLE 2

Month of Occurrence of Fires Connected with the Process of
grags drying.

Reports of fires attended by Fire Brigades in Great Britain during the years 1949-1551,

i Tot=l No.
t Jan, | Feb, | Mar. IA}_}l. kay | June | July | Aug. | Sep. | Octe | Nove | Dac. or
Fires
! i
England and Wales 19,9 I - - - 9 71 1|7 7 6 1 - 48
1550 ; - - - 1 18 18 10 9 4 L L - (%]
1951 ' 1 - - 2 3| 22123519 9 7 A 1 81
Scotland 199 | - - - - 2 - -] - 1. | - - - 3
. 1950 | - - - - - - 2 | - - - - - 2
1951 i - | - - t- - -4 1 b2 |- 1 - - Y
- ! |
1
Totals { I - 3 V32 0 a7 0 uw7 (27 |21 (18 9 1 205




Causes of fires occurring in buildings

TABLE Za

and directly connected with grass drying rlaunt.

Reportes of fires atiended by Fire Brigades in Great Britain during 1951.
. No. of Wt, of No. ef 2nzidents | lo. of incidents
Supposed cause of fire incidents grass in which damage i which damage
damaged grourrec U viant 1 noourred to building
1. Flames and sparks from heater \Tons)
Sparks- from furnace drawn into plant and ignited grass insids 5 1.75 2 1
Sparks from furnace ignited grass nearby 3 #.25 .- -
Spark fram chimrey of grass drier ignited dust on roof 1 . - -
Spark frcm beiler ignited grass in coaveyor 1 5 00 - -
Flame of tucners in oil heated drying oven ignited grass 1 2.0 1 -
Grass ac.:.umd_ated on end of conveyor belf{ fell on to 1 - - -
burner flames- N
Total 12 13.00 3 1
: [
2. Qverheating o nlant
Fricticon in fan chamber, grass ignited and passed back 1 0. 25 1 -
into drier
Grass lodged in drying chamber for scme time became over- 4 - 3 -
- heated and ignited
Residue from ¢inveyor belts overheating in drying chamber 1 - 1 -
Blockage in plant; caused overheating and ignition 1 - _ - -
Thermcstat fa_llng to operate at required temperature; 1 0.25 - -
caused ignition of drying grass
011 jets in drylmr oven turned too higii; oven plates became 1 1.00 1 -
cver hot and ignited dried grass
8211 foreign body overheatsd in érying oven became bagpged 1 2.00 - 1
and ignited contests off bag
Overheated piece of metzal token imbto grinding Il'ld.uhlne 1 7.CO - 1
ignited grass mesl :
Overheeting of plant ignited Gust on exiarior of plant 2 - 1 2
Overheating of grass in dryirg machine dus to wiknown cause 13 1.8 6 2
Total 26 19.3 13 6 i
o




T4EE 32 {coat)
. - T ¥t. of To. ©f ircidenss ¥o. of incidents
Yo, of . fo ) X
Supposed cause of fire :f‘ifﬁ,igents grans in which damage in which damage
demragad cearrsd ) pient . | cccurred to building
3+ Sparks caused by foreign matter or mechanical means (tons)
Spavk from grass haemermill ignited grass dust in dust 1 - - -
extractor
grass meal in bag neardy 1 25.00 1 1
Spark from conveyor chain caused by stone lodging in chain 1 0.25 1 -
. ignited dried gruas
) Spa.rk from brush gear of electric motor ignited grass dust 1 5.00 1 -
nearby
Spark from foreign body in grinding mill ignited grass in 1 - - -
drier
Total 5 30.25- 3 1
4e Cause counected with the fuel cil
Ignited globules of fuel oil drawn into plant and ignited g:'éss 1 - - -
Excess o0il ignited in drying furnace 2 - 1 1
Fuel oil ignited; by ccke brazier 1 - 1 -
by unknown cause 1 - 1 -
Waste oil on ground ignited by burning carbon from oil burner 1 - 1 ~
Caccumulated eil vapours ignited by flash back from oil burner 1 - - 1
Flash back frcm oil burners ignited grass in drier 1 - 1 1
Total 8 - 5 3
5« MNiscellaneous and unknown
Heat from small petrol engine ignitved dried grass 1 0.75 - 1
Baclkfire from engine ignited grass in dvier 1 Unknown 1 -
Electrical short circuit of power to drier igrnited dried 1 150.00 - 1
g'-as
Heat from grass drying plant set fire to reatland undsr base 1 - 1 -
Unkaown & 9 343,50 6 4
Total 13 LSk 25 6
——rrd
Total of fires in bnildings 6




TAELE 3b

Causes of fires, other than those in buildings, dircctly connected with grass dryirg plant.

Reports of fires attended by Fire Brigades in Yreat Britain during 19951,

No. of Wt., of No. of inzidens No. of incidents
Supposed cause of fire incidents grass in which dagage in which damage
damaged ocourrsd to plant occurred to building
4. Flames and svarks from hsater (Tons) :
1 Hay in drying process ignited by spark from drying machine 1 3,00 1 -
Spark from furnace passed through spark trap and ignited 1 0.25 -1 -
gress in drier '
Total 2 3.25 2 -
2. Overheating of the plant
Accumulation of waste under conveyor belt; ignition occurred 1 - - -
Carben deposit inside drier; carbon became overheated and 1 Unknown 1 -
ignited
Overheating of oil burners igaited pieces of grass in the 1 - 1 -
machine. These passed out and were blown under stationary
diesel engine setting fire to oil-soaked grass, engine and
tyres.
Overheating due to unknown cause 4 0.10 -
Total 7 0,10 4 -
3, Cause connected with fuel oil
Surplus oil from feed pipe caused by grass drier stopping 1 Unknown 1 -
tenmporarily; ignited by naked light
Back flash from oil burner ignited grass in drier 1 0.50 1 -
Total 2 0.50 2 -
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T4BLE I (zort.)

e

a . N P wWe. of No, of incidents No. of incidents
Supposed cause of fire iﬁ;igents grass in which dassge in which damage
demaged OuCIIL AL Uo Pasnd cccurred to building
Y 4. Miscellaneous and unknorm (Tons)
1 Dust in flue of drying plant ignited by flame from oil 1 - - -
burner in heating box
Unknown substance drawn into dust extractor set fire 1 - - -
to contents
Heat from grass drying plant set fire to peatland 1 - - -
' under concrete base
Unknown cause ' 1 150 - The fire spread to
an outbuilding and
caused damage to its
structure and con-
tents (farm
machinery)
Total “h | 150,00 | - -
Total of fires not in buildings 15 1&




| TABTE 4

Causes of fires which were indirectly connected with grass drying pleni.

Reports of fires attended by Fire Brigades in Great Britain during 1551.

No. of Wt. of No. of incidents No. of incidents
Supposed cause of fire inéidents grass in which damage in which damoge’
. daraged ceceurred oo plant occurred to building
. . v as {Tons)
Fires in buildings
Spontaneous combusticn of grass and grass meal 4 47,00 - 2
Chila@ren playing with maiches ignited dried grass 1 0.25 - 1
Re~ignition of burnt dried grass left smouldering 1 0.1 - -
Total of fires in buildings 6 47.35 - ! 3
Fires not in buildsirgs - - - -
Total of fires ret in bhuildirgs
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T4ABLE 5

Rates of incidence of fires connected with the process of drying grass
attended by Fire Brigades in England and Wales
during 1949, 1950 and 1991

No, of grassQ

Estimatad no.

No.of incidents

driers in use of grass- per 100 driers

Year at beginning driers at at risk per

of year, risk per year. ¥V ear,
1948 319
19439 491 577 8.3

(estimated)
1950 663 766 8.9
1951 869 972 8,3

(estimated)
1952 1,07

Average
for 8,5

! 3 years
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