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SUMMARY

The percolation from unlined fire hose was found to
increase with repeated charging and drying, although the
amount of increase varied somewhat between the different
makes of hose tested. The percolation from new fire hose
was found to ,give some guide to its behaviour in subsequent
use.

Th~ acceptance limits for the percolation from new
unlined fire hose, as specified in B.S. 2599 : 1955, were
examined and possible adjustments are indicated,.
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THE EFFECT OF REPEATED CHARGING AND DRYING OF THE PERCOLATION
OF WATER THROUGH UNLINED FIRE HOSE

by

D. W. Fittes

Intro&.1ction
, ,

A knowl.edge of, the_ variation of percolation, from unlined canvas fire
hose with repeated 'Yetting and drying is necessary if a test on new hose is
to give a guide to the perco:j.ation to be expected, in servf.ce, TJ:da report
describes tests which were made to investigate how the percolation through
the hose var-tes with repeated charging and drying.

Method of test

Four makes of 2~ in. diameter hose, A, B, C and D, were tested, three
lengths each of A, B and C and, one ,length of D being used.

The hose was repeatedly sUbj;'~ted' to the following cycle of operations.
One end of the hose was blanked off and the other connected to a water supply.
A 12 'ft portion of the, hose was then isolated in a trough. The pressure in
the hose was raised steadily to ioo l1:)jW in two minutes, and was subsequently
maintaiiled at tJUs value. The quarrtd.bd.es of water percolating in 5, 10, 15,
25 and 35 minutes after, the steady pressure was attained, were measured.

Before each cycle the hose was conditioned in an atmosphere' at 4000 with
a re~ative humidity of 60 ,per cent.

Results and discussion

The percolation in the -two 5-minute' periods from -the' 6th to the lOth and
the 15th to the 19th minute, has been analysed; the fonner will be -referred
to as ,the "initial" perco'Latdon and the latter as the "final" percolation.

A typical curve of the variation of rate of percolation with time for a
new hose is shown in Figure 1.

The effect of repeated ch!lrging and drydng on the irdtial and final
percolation is shown in Figure 2, and Figure 3, respectively. Inspection of
these figures shows that both initial and final percolation tend to increase
from cycle to cycle for all the makes of hose tested. It can also be seen
from these figures that the greater- the percolation from a new hose" the
greater in general is the actual increase in'percolation from cycle to cycle.
The proportionate increase in percolation is, however, approximately the same
for all the makes of hose tested.

A comparison, of the initial percolation in each cycle with the initial'
percolation ..in the first cycle is given in Figure 4. Comparison of the
final percolation in each cycle with the final percolation in the fi,rst cycle
is shown in Figure 5. The average of all values available at each cycle
(i.e. ten values in each of the lst to 8th cycles inclusive and four values
in each of the 9th to 18th cycles inclusive) was taken and best statistical
straight lines were derived for Figures 4- and 5. The derived lines suggest
that after eight cycles the iIlitial'percolation is likely to be 3.2 times,
and the final percolation 3.5 times, that in the first cycle. The indication
from samples C and D would be that percolation appears to increase steadily
even after eight cycles.



..
Estimation of water lost by percolation

Figure 6 shows the probable proportion of water lost by percolation,
assuming the following arlJitrarily chosen conditions:-

Diameter of nozzle
Length of hose
Mean pressure along hose

3 •
'4J.n",

300 ft 2
100 Ib/in.

The expected water delivery, if there were no percolation losses,
under these conditions would be about 120 g~./min. Curves are shown for
hoses havdrig the greatest and least rates of percof.atdon , (A and D
respectively) during the first and eighth cycles. .Two points. correspond- '
ing approx:i..mately to the maXimum pemissible leakage from new hose as laid
down in British Standard 2599 : 1955 for Flax Canvas Unlined Hose are also
shown.

Acceptance limits for percolation

The initial and final percolati.ons during the first cycle from three
lengths of each of six makes of hose have been statistical~ analysed, and
showed that the present British Standard limit for final percolation was
rather more stringent than that for initial. peroo'Latd.on, In Table 1,
alternative limits in statistical balance are given; thus line (a) gives
the existing limits, line (b) the existing initial limit and statistically
equivalent final limit, line (0) the existing final limit and statistically
equivalent initial limit, and line (d) the limit corresponding to the
perfomance of', the six makes of hose, based on a 95 per- cent confidence
level.

Table 1 - Existing and suggested percolation
limits (new hose) on a 12 ft length of hose

. Initi.al percolation Final percolation
Gal. in 5 min. Gal. in 5 min.

period period

(a) Present British Standard 3.00 1~33limits

(b) Present British. Standard - .
initial limit and 3.00 1.60
corresponding f.inal limi.t

( c) Present B.-..i.tish Standard - . ,

final limit and 2.40 1.33
corresponding. initial limit

-
(d) Limits based on sdx makes 2.91 ill: 1.55 "of hose

II These limits are based on a confidence level of 95 per ,cen:f;, i.e. of
a large number of tests on hoses of similar quality 'to those analysed,
95 per cent of the results can be expected to lie below these values.
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Conclusions

1. Both initial and final percolation tend to increase from cycle to
cycle.

2.. The greater the perco'Latdon from a-new hose the greater the increase
in percolation from cycle to cycle, the increase being approximately
proportional to the value at the first cycle.

\



• • I .../\\

F.R. 343

to 20 _ 30
TIME AFTER REACHING _ min,

MAXIMUM PRESSURE

7 9 II 13 15 17
CYCLES

53

J
':;'

,

,.~

C
' ,~

I -
I

I
I

/
/

/

... / //'
I

/I,
/

·5 7'

V·l ~" :::;:-

(D "-" r:,
/ V/

......

/
~ \ ---

/ ----
~ I I I
U -

c

..§.I
13
en
I

Z
o
~
6 I·
U
((
w
a..
LL
o
WO
~
((

z«w
,2

17

n
/

7 9 II' 13
C.YCLES

,
I

I

;',
I,,,,,

I.
/

/

3 5

r-­
I

I
I

I

...'
./

,''''
/

/,

c
'E
~ I-.SI----.+---!-----+---c--l-----j---j
o
CJ1

I
'z
o
~
...Jo I- 'i--------"~~----l-.----+---____l
U
a:w
Q.

u,
o
W
~ oq---I=-~~----r'_+__\·--....".f_."'=.,..2::'--L-~

~
z«w
2

.~ 0·6..--------.------.-----,
E-"0
C1'

I
zo 0 ·4:1--\----1-----+-----;

~o
ua::
~ 0 ·/I--~'c"__+--~_____,f____l---~I

u,
o
W

~
0:

s

FIG.I.' TYPICAL CURVE SldOWING
'THE VARIATION OF RATE OF
OF PERCOL-ATION WITH TIME
FOR A 12FT LENGTH- OF
HOSE

I

~ . ..d:::- -

-------------- Hose A-mean of three samples ------------- Hose A-mean of three scrnples
-'-'-'- Hose B-mean of three samples -_·---·-HoseB-meanof three samples
---- Hose C -mean of three sample~ \ '\ - -.- - Hose C -mean of three samples
----- Hose 0 -onz sample Hose D -one sample

Me~n rate of percolation during 6th~ to l~th minute Mean rate of percolation during 15th to 19th minute
: L.c:?

FIG.2. THE VARIATION OF II~fTI'AL-::-~~ ~,,1=!G.3. THE VARIATION 'OF FINAL
PERCOLATION WITH C:y'CCES OF PERCOLATION WITH CYCLES OF
CHARGING AND~DRYING CHARGING AND DRYING

~~ .

~--



· " ..fi
'\

F.R. 343

n

7 9 II 13 15 17
CYCLES

I
f

I
I,,,

53

/,
I,

c

J2. 1·'1-----+-----f.----+----+-i
Il

15 17

1 .
!

7 9 II'
CYCLES

,
I

f

;'
I

I
I

I
J,

I
I,

/~/

1-[

53

c

~ 1-e::J-----I----/----+---ri----+---1
o
Ol

I
z
·0

~
...Jo ,. l----------jl~----+- .~---+-----+~j

Uaw
0...

u,
o
~ o-·e;t----F=-~~---~--l<_-__"i_~".......,:::...L...~

~
z«
uJ
~

10 20 30
TIME AFTER REACHING _ min.

MAXIMUM PRESSURE

.~ O·6,.---~----r----,----,-o
0'

Iz
o 0 ·41----\---+----4-----+

~
8
0::

~ O·?I--~~--!----,--.I_1---_1
u,
o
W

~
0::

r

-------------- Hose A-mean of three samples ------------- Hose A-mean of three sornples
_._._.- Hose B-mean- of three samples --._._.- Hose B-mean.of three samples

---- Hose C-mean of three sample~ \ \ ~-.--Hose C -mean of three samples
~---- Hose D -one :somple Hose D -one sample

Me~n rate of percolation during 6th to lOth lJlinute Mean rate of percolation during 15th·fa 19th minute
~ l,( .

>.,', b'''? L FIr...... R 0 FFIG.2. THE VARIATION OF INiTI'AL~~~ ~ -" 1\.;1 . .5. THE VA" .IAT1· N 'OF . INAL
PERCOLATION WITH CY.ClES OF PERCOLATION WITH CYCLES OF
CHARGING AND· DRYING CHARGING AND DRYING

-------
~

FIG.I,- TYPICAL CURVE SHOWING
THE VARIATION OF RATE OF
OF PERCOL-ATION WITH TIME
FOR A 12FT LENGTH- OF
HOSE

~ ...~- .. ........ ) .. ,
'.



.r

. T 9 II. 13 15 17
CYCLE

"

.ci....
u,

~.--I.

o Hose A
x Hose B
6. Hose r:
o Hose D

FIG. 5. COMPARISON· OF :FINAL PERCOLATION IN EACH
CYCLE :WITH FINAL PERCOLATION IN THE FIRST
€YC4-E

•



I

Ii
,

.......
•· \

· I
"~--{

,
l
\
\
\
\
\

50,.-----------r------r---l

UJo
~
Z
W
V
0::
W
a.

\

\
\,,,

\
\

\
,,,,.

-,,
" ... ...

Hose
type
·A

'-I.... ....
.... ....

IOll--+---'-~';"-----t---~-

A

--- -"'\- -­
D

o . 10 20 30

TIME· AFTER REACHING _" min
MAXIMUM PRESSURE

t

('
•

·s

Assumed
conditions {

----1st cycle
------- 8th cycle

+ Maximum permissible loss from
new hose B.S.2599: 1955

.....~
Diometerot nozzle - 4 inch
Length of hose ; - 300 ft

Mean pressure .along hose-1001 blin2

Expected delivery _..- 120 gall min

Loss expressed as percentcqe of
expected :deliv.ery

~

~

LOSS OF WATER BY PERCOLATION
.._----..-. ~, ---.,..~ ----..----

. -..~~

FIG 6.

..~

_.: ...~~......, .a::
.. u.:




