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Summary

Repovts of the 85 fires connectad with the process of dr.ying
grass, which were a ttended by Fire Brigades in Great Br.itain dur-Ing
195';, have been ane.Iysed an-i the z-esul,ts have been compar-ed with
those of': sinona:~ anakyces for tile years 1949 and i 950. In each of
the t.hree yex::s ':;he rate of incidence was about 8.5 fir.es per 100
gro.cs dJ:'j.el's nt ri.ck per y'38.l', and a Iuz-ge proportion (aboub 40 per
cerrt each yl;8.!:) were a ttrj bu.teQ ·~o overheati'lg of the appara tus,
The overheatcng WC:S due to a V'9.rilf~:Y c,!:' causes , b'.lt it is OUtJ~csted

tho. t de,;ignarc of tiheae mach.i.nea should give p3r'tic~lar a ttentj.on
to the eli:nina1;:Lon of fea bra:; liB-ble to causa obs'.ruotion to the
movement of material passing thr.ough. 'I'he neceaai, ty for precautions
to be taken by the users of the machancs is emphaaaaed,

Intro-:luation'

An anaf.yai s , simil~.r to th'l!,;~ described in F. S. Notes No.108/1950 and
129/195';, has been rMile of the r-epor-ts of fi~es connected with the process
of llqir:.g grass atte'l,l"d by Fir~ B1:'igAdesin G1:'eat Britain during 1951. ·The
rates 0:' incidenGe have been ca'Lcul,a t ed and the causes have been examined
with a vi.ow to euggescing possible methods of reducing the fire hazard.

Month of cccu--r0nce and location.

Dvr.ing 1951 Fire Brigades atbcnded 81 fir;::s caused by grass drying
. proceasers an England and Wales and 4 in Scotland. Of the total of 85
incidente 57 occurz-od during the months of June, July and August.

Table 1 shQ~S the frequencies of fires in ~ach county in 1951 together
. with the comparable figures for the preceding two years.

In Table 2 thg number-s of fires in each' month are given for each of the
year-s 1949-195'1, and the total morvthl.y frequencies for the tx-ee ;y'ec.r period
are chown in Fig. t , It will be aeen that tihei-e is a marked peak .p'lriod for
these 'fires ill .Iurie and July and the. t the freque'l"y falls off dircing the fo=
raorrchs follo'l1:i.ng t!:1in peak; as wou.l.d be expec t ed very fow fires are reported
durj.ng the wini;er mcnths,

Su.poosed cau.ses of f-i ""'8,9 antl ~T.'1D.ge.

The supposed causes of 0:.:t1:.Jr8al:3 of fire d:i.rectly connected wHh t~e

drying pl.ant.o during ~ 951, and thr:; damage re~ll]:ting from th0!Il, are given in
Tables ;;80 (fireD in buiJ.CI.bg~l un-i 31; (fire3 other than those in buildings).
Tablo 4 gives the caUSGS of fil'es whi oh we:"'e only indirectly connecbed with
the plant.

In til 70 incidents occurr-ed in buil-iings, 64 of then being directly
connected with the usc of the grass-drying plants; Six fires wer-e due to
sparks errtcrLng the drying chamber-s , 27 to overheating 'arising from various
factor", 7 to ig,.,i+'ion of the fuel oil used for the drier and 13 to miscell­
aneous and unknown causes. Fo= fires were attributed to spontaneous com­
b~st~on 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 the1lUilding was, damaged.
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'I'here were 15 incidents in drying plants in the open, in 8 of which,
plant was damaged. One fire, originating from an unknown cause, destroyed
1SO trm" of dried grass and spread to an outbuilding causing damage to the
strud1.lre and contents. Seven.of these fires wereattribut.ed to overheating
of the plant.

.. '."

The most frequent cause of fire.was overheating of the plant; this was
estimated to be responsible for 40 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

Inforr.~tion 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 Jamlarys of 1949 and '1951 were estimated, and the numbers at risk per
year for. bhe 3 years 1949-'195~ were calculated on bhe assumption that the
Lncr-ease dn the number of pi.anto operating was uniform throughout each year.
The rateo'bf dnci.dence of fire Vias then calculated for each year as the
number' 'of incidents i.ln~: 100 gr'ass driers at risk per year. All of these'
fig~es' are given jn Table 5.

It will be seen that the number of grass d>:'iers in use increased
consid0rab~y durjng the period considered,· and that the rate of incidence
of fire r'ema.ined remarkably constant at an average of 8.5 incidents per
100 dr:i.ers at risk per year. That is to say that the number of incidents
was PI'OpoJ:'t:i.oned to the number of drying plants in use and no reduction in
the fire hazard of the equd.praent has been apparent.

Dieuuseion------
The tlateria1 being handled in this process is extremely f1unmJab1e and

hxgh working .temperatures are necessary if 1ar~e quantities of grass aro to
be dried qUickly. The high rate of incidence tat fires for each 100 driers
at risk per year) is a reflection of the seriousness 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 overcoming 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
appa~atus 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 f1atles or
sparks, from heaters, while a third group (approxitlate1y 12 per cent in 1951)
was connected in one way or another with the use of fuel oil.

Recormnenila tions

It is clear that the number of fires in grass driers uould be,consi~erably

reduced if it were possible to prevent blockages and accUtlulations of drying
Lnteria1. From this it follows that the elimination of all avoidable ledges,
corners and crevices should be a primary concern of designers.

,

•

The necessity of controlling drying temperatures is apparent, and the
provision of autonatac fuel controls operated by robust and reliable thermo,stats

. is 1il""ly to be the most effective method of achieving this. Selection of
sv:l.table working temperatures' is also important and it' is possibl.e that the \
tetlperatures used are sometimes ~oo'near the ignition temperatures of the dried
materials. J

Users of the eqUipment should· avoid attempting to increase the .through-put
~y b~or.ting tCL1peratures or by overloading' conveyor sys~~.thus:cau~ing
oJ.I.:.,;: ...cagas."

d,
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The prov~s~on of efficient spark traps is an obvious precaution, but
i~Qjxe"t h82.'c.ing of t.he air used for dryi.ng, with heaters placed at some
d:..statW0 :~:~o:'" 'che air intake, shoul.d be; adopted whore possible. Operators
~hould t~y to koep filters ar,d spark traps clear, and fl~ble materials
shoul.d not be allowed to accumulate near air intakes.'

Preca.utions against fires connected with the use of fuel oil are simply
those gcn~ral]y required when h~ndling li~~id ~~elR - avoidan0o of spillage,
r-emove.L of' cpilt oil or oily mat er La.La from i:h~, ned.ghbourhocd of burners,
and storage of fuel at a safe distanoe from burners.

The nature of the process makes it essential that normal rules of "good
houackecpang" shoul.d be striCltly observed where grass driers are in use. No
unnecesG&ry quantities of flammable materials (hay, dried.grass, fuel, etc.)
should be stored neaz- t!1e hee tang apparatus , and accuraul.a tacne of grass dust,
h:J..Y 0.:11 "i.milar ffi"-tf3~ial,, "l,Ol>:ld (an far as p:::sible) be prevented in order to
r educo ·the ).'i~:L~ cf :r:~picl f:prf.:ad. -of fireG An adcquane snpply of extinguishers
ahoul.d be avai.Laol o 80 that sl.'lA1.11 outr.r-ccks cf fire- may he tackled promptly.
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TABLE 1.

Locntion of fires connected with the process cf grass drying

Roports of fires attended by Fire Brigades in Great Britain
during the years 1949-1951.

No., of No. of No. of Total No.
County fires in fj.re~ i.'1. fires in of fires

19~·9 1950 1951 1949-1951

FNGJi.ND and WiJ..ES

Anglesey - - ,. 2 2
Bndfordshire - - 1 1
B01·k~;!.dre - 1 1 2
Bl-..nl.{:tng~lamsh ire - 1 1 2
Ca.rnh.r:lcgeshi:'.:'e - - 1 1
CaI'nL~then.:.i:ire and

Cardiga:mhire - - 1 1
Caernarvonshdz-e - - 1 1
Cheshire 3 2 3 8
Co~:~.wal1 - - 1 1
Onmbet-Land 1 1 2 4
.ocr-high and Montgomery - 1 - 1
Derl:,y~hire 2 1 - 3
Devonsh.Ir-e - 1 4 5
r~rsetahire - - 1 1
Ely, Isle of 2 - - 2
Essex - 1 1 2
PUntshire - 2 - 2
GJ smor-ganchiz-e - . 1 - 1
Glouces ter~hire 2 - 2 4
Hac!,?shire 2 - - 2
Her-efordshire 1 - 1 2
Hcrtfordshire - 1 2 3
Kent 1 .3 1 5
Lancashire 8 1 .3 12
LeLcea terahire and

Rutland 1 2 3 6
Lincolnshire - 6 3 9
Monmouthshire - - 1 1
Norfolk 1 3 7 11
Northamptonshire 1 8 2 11
Northumberland 1 2 2 5
Nottinghamshire :1 2 3 7
Oxf'or-dahdz-e - 1 - 1
Fel.lb:-:-ol,,:eshire , - 2 - 2
8':lr.opshire 4 8 2 14
SomerseJc 2 2 4 8
Sta{'fl)rdshire - 1 3 4
S·.lffolk - 1 2 3
SUi"rey - 1 1 2
Sussex 2 3 4 9
Wax'\viclcshire - 1 1 2
Wil tshjre 7 3 5

I
15

Worce::tershire 1 1 5 7
Yorkshire 5 4 4 13

I
I

Total fires in
,

England and Wales I 1..8 68 81 197,
SCOTLA.~D---

Aberdeen - 1 2 3
Ayr 2 - - 2
Fife - 1 - 1
Forfarshire - - 1 1
Kircudbright , 1 - - 1
Perthsmre I - - 1 1

Total fires in Scotland 3 2 4 9
To·tekl No. of fires in I i .

Great Britain 51 , 70 I 85 206
I ,

:
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TABIE 2----

~~..

Month of Occurrence of Fires Connected with the Process of
grass dry.ing,

Reports of fires attended by Fire Brigades in Great Britain during the years 19i~9-1551.

I , , I
,

! TotL'-: No.
Year

I
Jan. Il<'eb. Mar. IApl. May June July AUg. Sep. Oct. N0Vc I B"3:}. ..........u.

: FL':"8S
I i

Engla!1d and Wales 191+9 I - - - I - 9 7 11 7 7 6 1 - 48
1550 - - - 1 18 18 10 9 4 4 4 - 6S
1951 I 1 - - J 2 3 22 23 9 9 7 4 1 81

i

I I 2
,

1 3So 0 tland , 19~·9 - - - - - - - - - -
I I I 2 21950 , - - - ! - - - - - - -

I
-,

i ! 1 2 1 4I 1951 - I - - - - - - - -, , I ,
I - ! , I !
I I I : I

! ! I I II
ITotals i 1 j I - 3 32 ; 47 47 27 21 i 18 9 1 ! 206! - I ! ;,

.



Causes of fires occurr-Ing in buildingn and directly connected with grass d...--ying plaut.

Reports of fires at~er..ded by ;;'ire B.dgades in Great Britain d=ing i 551.

I INo. of I wt. of N~. €f ~.::..:;:~G.e:1·:-;,s i HOG of incidents,
St:pposed cause of fire i incidents grass in wr-:i.r.~h ~i8;:'?"3C I ia which damage

I I
!I

dama.zed
!

C~~l:"I·:'::"JO.. -4.;'_' 1;::Ul!"~.t 08 (':"',)"I'"red to bui.Ldanz

I V..ccns) r
1. Flames an':l S..-e~k3 from heater

Sparks.fro:n i",;,r':l3.ce drawn into pkarrt and ignited grass inside 5 1.75 2 1
S.,arks from fJ.!.rnace ignited gr'aae nearby 3 4.25 - -
Spark from c:'l."L~cey of grass drieZ' ignited dust on roof 1 - - -
Spark f'r-cm boiler ignited gr-ass in cO:lveyor 1 5.00 - -
Flame of bucners in oil heated drying oven ignited grass 1 2.0 1 -
Graes aooumul.ated on end of conveyor belt fdl on to 1 - - -

burner- flames'

'ITotal 12 13.00 , 1
I

2. Overheat~.L~:s._~;~~ I
Friction ::':1 l'A.:a chamber, grass ignited and passed back 1 0.25 1 -

into rL"!'ier
Grass lodged an drying chaILber for sene time became over- 4 . - 3 -
. hea t ed and ignited

Residue :rro~ djnveyor belts overheating in drying chamber 1 - 1 -
Blockage iII plant; caused overheating and ignition 1 - - -
Thermcntat fa ilang to oper-a"te at reqr;,i..-:"ed temperature; 1 0.25 - -

caused ignition of drying grass
Oil jets in drying oven tVXrled. too high; oven plates be:::ame 1 1.00 1 -

ever hot an':l ignited dried g:!:'a~s

Srrcll foreign body overheatcd in' dryj~~g oven became beJ~ged 1 9.00 - 1
arid :ign:i_t,;~a. c..::-:;..tE.::jt.s' of bag

Overheated piece of metal t::}k~!1 :i!:.L'Co g2.... i:-,cUr..g .nach'irie 1 7.C'J - 1
igcit.2:l Z.:;;.·~s !rl.03c~l

07erhee.ti..'1g of plant ~gn2:Gea cr·1.3 -t on c2:t~rior of p].e.nt 2 - 1 2
Overheating of gr-ass ir. dryir.g rr..?e}:;..:;_~(~ due +..0 1l:"J:' nO·.V1.1 ~ause 13~1.G 6 2

! Total 26 ., ::.3 13 6 I
I I I
I

••__.J
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- ir.:efa;;;t3I No, of
, wt, of : Hoc oi' I

r-r:,,, of bcidents
Supposed cause of fire I I

:i.n which da'.:L?_geI .;"".:-id0r-ts I g=-ans I in which demageI _.. ' --
a~~~d CC~1t7TSrl t.) pll:L'"!t ~ ccr:l;:.~ed to building

3. Spa.rks cauaad by foreign mat-ter or FlBCP.anical m.eans
~ 'I'on",)

Spm:"k from grass hanmermill ignited grass dust in dust 1 - - -
exta-actcr-

grass meal in bag nea'rby 1 25.00 1 1
Spark from conveyor chain caused by stone lodging in chain 1 0.25 1 -

ignited dried gr~=~

Spark fl"'Qf!l brueh geur of electric motor ignited grass dr..,,:,·t 1 5.00 1 -
nearby

Spark from f(;reign boc1,y in griniling ~ill ignited gr-ana in 1 - - -
drier

Total 5 30.25 . 3 1

4-. Cause connec t.ed with the f'uel, vil I
Igr.itedglo:'ules of fuel oil drawn into plant and igr~ted g::c.ss 1 - - -
Exoeas oil ig;1i-ted in drying furnace. 2 - 1 1
Fuel oil .ignited; by ccke brazier 1 - 1 - .-

by unknown ca"..lse 1 - 1 -
Waste oil orr-gr-ound ignited by burning carbon from oil burrier 1 - 1 -
Accumulated Olil vapours ignited by f'La.sh back from oil b=ner 1 - - 1
Flash back frcm oil burners ignited grass in drier 1 ." - 1 1

Total 8 - 5 3

5. M.incellaneous and unknown

Heat from small petrol engar,e ignited dried graes 1 0.75 - 1
Backf'Lr-e f:::-o:n engine ignit<=d grass ie. d:'"'icr 1 Unknown 1 -
Electrical short circ-~it of pcwez- to dr-ier ignited dried 1 150:.00 - 1

g::-8.,33

Heat f!"om grass drying plant set fire to peatla..'1d under base 1 - 1 -
Ilnk..nown c» 9 343050 6 4---

I
-j

Total ~) 4S.!+v~:5 I 8 6 _-l
Total of fires i ...i b'l; l.di.ngs 6+ I



Causes of fires, other tp_fm those in buildings, di:::-cctly conneoted with grass d="".fi!-.g plant.

Reports of fires attended by Fire Brigades in Urea t Britain dur.irig 195~.

No. of \ft. of No. of in,~i·j.e:'::.s ! No. of 1Ilcidents
cluppoeed cause of fire ancadents grass in which d.:m.agc in which damage

dama"eil occurred to olaro.t occurred to buildin"

1. ~'lames and sparks from heater
(Tons)

Hay in drying process ignited by spark from d.!"'Jing machine 1 3.00 1 -
Spark from furnace pa.ssed through spark trap and ignited 1 0.25 1 --grass in drier

Total 2 3.25 2 ! -.-
2. OverheatiDe of the plant

Accumulation of waate under conveyor belt; ignition occurred 1 - - -
Carbon deposit inside drier; carbon became overheated and 1 Unknown 1 - I

ignited
Overheating of oil burners igc,ited pi..ces of grass an the 1 - 1 -

machine. The3~ passed. out and were b.Lown under stationary I
diesel engine setting fire to oil-soaked grass, engine and I

tyres.
Overheating due to unknown caU.S0 , 4 0.10 2 -._-

Total 7 0.10 4 - I,

3. Cause connected with fuel oil
;
I-- I I

Surplus oil from feed pipe caused by grass drier stopping 1 Unknown
;

1 I
i - I

temporarily; ignited by naked Li.gh t i I .\
Back flash from oil burner ignited grass in drier 1 0.50

I 1J I -
I

I
1

Total 2 0.50 I 2 ! - !

-, '. ",.
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SUpposed cause of fire No. cf I W·~. of No", of ir.c:i:1,.:11.'..~f:, I No. of inoidents Iincidents grass ; -, wh.i.ch c'!='- c-p 1 in which damage--1._ ,~- ..... c::. ...

- .-=je r,,;~_ zed o··C'X......£'F,,..-; t,-, ~")::;.J• .,....;,; I occurred to buildinP:~ •. .:::.____-~_!L-=..:::._

4. Miscellaneous and unknol!n (Tons) 1

lALst in flue of dryil-lg plant ignited by flame from oil 1 - - --
.burnez- in heaHng box

Unknown substance drawn into dust extractor set fire 1 - - -
to contents

Heat from grass drying plant set fire to :reatland 1 - - -
under concrete base

Unknown cause 1 150 - The fire spread to
an outbuilding and
caused damage to its
struoture and con-
tents (fa;)
machinery

Total 4 150.00 I - I - !,
-fires 15 ~Total of not in buildings I --



Causes of fires which were indirectly connected with grass drying p~_ent.

Reports of fires attended by Fire Brigades in Gr'3at Britain during 13.'51.

2
1

No. of L~~idcnts

in Ylhich damage '
occurred to buildin

t----------!
i 3
r---' .-----

No. of
Wt. of No. of i£;~i.:le!lts

Supposed cause of fire incidents grass in »hich d.a=ge
daJra.ged occ'-,......~..B ...l to plal:t -

Fires in buz.Ld.i.nza
~Tons)

Spont::meo;;.s ccrabus t fcn of grass and g!'a~s ::lsal 4- 4-7.00 -
Children playi:lg ""lith matches ig..'lited dz-Lod grass 1 0.25 -
Re-ignition of burnt dried grass left smouldering 1 0.1

. -
.'

Total of fires in buildings 6 4-7.35 -
Fires n8t in. 1)1,;2.l("1..ir:"SE: - I - I - !

I ,
Total of firc~ c.ct in buildi..r..gs . ! - , I - I- I

• ...'
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TABLE 5

RateB of inoidenoe of fires conneoted with the process of drying grass
attended by Fire Brigades in England and Wales

during 1949, 1950 and 1951

No, of grass- Estima. ted no,

t
No.of incidents

year driers in use of grass- per 100 driers
at beginning driern at I at risk per

of year. ri~k per year. v ear-,

1948 319 !
1949 491 577 803

( estimated)

1950 663 766 8.9

195~1 869 972 8.3
( estimated)

1952 1,074
Average

for 8.5
3 years

.,
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