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TESTING OF FIRE DEPARTMENT
PUMPERS

Geneul.mThxs pamphlet sets forth a convenient and practicable

partment pumpers (1) to show whether
actorily deliver contract fequirements and (2) to
¢ sical condition and reasonable pumping capacity
after they have been in service for some time.
ent pumpers employ three types of pumps, namely,
centrifugal, each of v.hxc '.as proved prac-
e fire fighting service. h ump transmits
pressure to the water by pistons moving back azJ forth in cylin-
ders. Rotary pu employ a_pair of grars or rotors revolving
inside a closely fitting case. When in ion water is gathered
up X’cmr t d tt ) g _\rd 'u'u" out as the
In some pumps
each rotor is driven mdc‘eA ly while in otk ne rotor drives
the other. Centrifugal pumps, now most commonly used, have cne
rs revolving at high speed. The “curved vanes of
lier serve to throw the water entering at its center to
the outer edge where, by suitably arranged passages, the water
discharges at a pressure ‘depending on the speed of the impellers.
Each impeller i¢ called a pump stage; pumps are usually of one-,
two-, or four-stage type. Where multi-stages are used, pumps are
, parallel, or parallel-series pumps.
f pumpers considered as standard are of 500, 600,
50 and 1,500 gallons per minute capacity. This last
able for general fire service, because of the
er supply in many cases to furnish such de-
mands at the majority of the hydrants.

Pumpers are generally bought under contract to deliver their
rated capacity at 120 pounds pressure, one-half their rated capacity
at 200 pounds pressure, and one-third their rated capacity at 250
pounds pressure. Frequently contracts call for delivery of the
rated pump capacity at 150 pounds pressure and for a larger pro-

3 200 and 230 pounds pressure, and
in some © e | e i igher pressures are being required.

In view of the trmd tm\an's higher pump pressures, pumpers
are classified in one of the following classifications which are
prescribed in NBFU }"'unp‘x)cx No. 19 “Suggested Specifications

ratus” as recommended by the National Board
of Fire Underwriters, the International Association of Fire Chiefs
and the National Fire Protection Association.

Class A.—Pumpers in this classification should deliver their

rated cap at 150 pounds pressure, 70 percent of capacity at
"(ﬂ pounds pressure and 50 percent of capacity at 250 pounds
pressure.

Class B.—Pumpers in this classification should deliver their
rated capacity at 120 pounds pressure, 50 percent of capacity at
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An air chamber or short length of rubber hose in the connec-
tion of the pressure gage at the pump will reduce the vibration
of the gage needle and permit more accurate reading.

A suitable form of data sheet is shown on pages 16 and 17.
The use of such a form will help to assure that all needed data
are obtained.

Test Method.—Pumpers should be tested at draft with a lift
of preferably about 10 feet. Any convenient body of water will
generally do, Although 23 feet is about the maximum which a
pump will lift, 15 feet is ;cncr.xlly as much as it is practicable to
try to lift.

While the acceptance test should always be made at draft, it may
sometimes be necessary to run service tests by connecting to a
hydrant, The hydrant used <huu‘d be one at which the pressure
is not too high, below 40 pounds is preferable, yet should be con-
nected to a large enough water main to assure a sufficient supply
of water.

When receiving suction supply under a lift, the net pump pres-
sure is equal to the sum of pump duch.xr;,c pressure plus the lift
plus the friction loss in the suction line, When drawing water
from a hydrant the net pump pressure is equal to the pump dis-
charge pressure less the pressure on the suction line at the pump
and this difference should be made up by increasing the gross
pump pressure accordingly

A 4Y%-inch suction hose is large enough for even a 1,000-gallon
pumper when taking water from a hydrant or when the lift does
not exceed about 8 feet, (See table of lifts on page 20.) Some

alities, to assure ample supply in case the lift exceeds this
figure, equip 1250- and 1,000-gallon pumpers with 5- or 6-inch
suction hose, but hose of this size is so heavy and stiff it is not
very \\cl] adapted to fire service, and 4%-inch hose is recom-
mended for general use. Departments having 1000-gallon or larger
pumpers should keep at least two sections of 5- or 6-inch suction
hose for testing purposes.

To obtain full power from an internal combustion engine it is
very essential that it be operated at a speed that is not too low
nor yet so high as to introduce danger of averheating, or intro-
duce vibration. To give a proper flexibility of operation under
the different pressure conditions, it is usual with the piston and
rotary gear pump to gear down the pump to a slower speed than
the engine, gencrally about %4 to 24 the revolutions; for the pres-
sure tests it is usual to use another gear, generally with a ratio
of 1 to 1.76 to further reduce the pump speed and let the engine
run at near its full power. Some makes use the transmission gear
to give this second reduction, The centrifugal pump is geared wp
to give a higher pump speed than that of the engine, usually about
1% or 2% to 1; for the pressure tests the engine is andrd up.
To assure some reserve power in the zng'mc it should be capable
of running the pump at its rated capacity at its rated net pump

10

pressure without exceeding a speed of 80 per cent of the speed
at the peak of a curve showing the brake horse power of the type
of engine used, and at not over 90 per cent for other pressures.
In all cases the capacity and pressure position of the gear shift
lever should be clearly marked so that there will be no possibility
of the operator using the pressure position when operating with
more than one line, as otherwise the engine may be ruined by
excessive speed.

When testing new pumpers to determine if they meet their
contract requirements, the discharge should be kept down to not
more than about 15 gallons above the rated discharge and the net
pump pressure should be not more than about § pounds above the
pressure ing at which the pump is being tested. This is because
it is important to know that the pump will deliver its rated capacity
at an engine speed not exceeding 80 per cent of the peak speed
and will (Iv.hu-r its rated quantities at the higher pressures at
not exceeding 90 per cent of the peak speed. This peak speed can
be obtained from a chart showing the brake-test curve of the
engine or of an engine of the same model; this chart should be
obtained from the manufacturer.

The method used for measuring the qumm) of water being
pumped is to connect up suitable lines of hose to one or more
smooth-bore nozzles of suitable size and measure with a pitot tube
and pressure gage the velocity pressure of the stream discharging
from the nozzle, The quantity of water is obtained from the dis-
charge tables given on pages 27 to 30. The pump pressure is
obtained from a pressure gage attached to the discharge side of
the pump. The pump and engine speeds are obtained by measuring
the speed of cither pump or engine with a revolution counter and
watch, from which by use of the gear ratios between engine and
pump the speed of the engine can be computed, if speed of pump
was measured and similarly the speed of pump computed if speed
of engine was measured,

Test Procedure.—The following procedure is given as offering
an acceptable method of making service tests on fire department
pumpers which are in service or in reserve. From previous ex-
perience or by the aid of the information here given a hose and
nozzle layout must be determined. There will generally be a num
ber of different hose and nozzle layouts which will give the desired
quantity and pressure. For capacity runs on standard size pumpers
the layouts given in the table on page 12 will gcnenﬂy prove satis-
factory. If suitable heavy stream appliances, ie, a portable or
fixed monitor nozzle or deluge set, are not available, two or more
single hose lines may be used with a nozzle on each.

The nozzle should always be securely tied; never allow a test
to be made with dependence placed on any person or persons to
hold the nozzle. Failure to abide by this precaution has caused

serious injuries in several instances.
i1

Table of Hose and Nozzle Layouts.
Disgharge in
Gallons
Per Minute 120 or 150 b, Test

1,500 Three 100" lines 2" nozzle and one
50" line 1% or 134" nozzle,

1,250 Three 100’ lines and one 50’ line 234" nozzle,
1,000 Three 100’ lines 2" nozzle

750 Two 100" lines 134" nozzle,

600 Two 100" lines 154" or 154" nozzle.

500 One 50" line 1%” or 1J4" nozzle.

Notet—Where two or more lines are Indicated they are to be siamesed
into & heavy stream appliance.

The above layouts are for 2Mi-inch cotton, rubber-lined hose of
medium smoothness as found in common use. If hose is slightly
larger or lining is unusually smooth longer lines or smaller nozzle
may be required; if hose is slightly smaller or unusually rough
shorter lines or larger nozzle may be necessary.

As previously stated the test should be run with the pump lift-
ing water, and as the test is being started attention should be paid
to the ease with which the pump takes suction, The pump or the
priming device, if the pump is of the centrifugal type, should be
able to readily take suction in about 30 seconds,

With a trial Jayout made and the pump pressure gage attached,
the pump can be started and graduvally speeded up until the desired
pressure at the pump is reached. If the pressure will not come up
to the desired amount a length or two of hose may have to be
added or a smaller nozzle used. When the desired pressure is
obtained at the pump, the pitot should be read to see if the required
amount of water is being delivered.

If the discharge is not as great as desired and it is believed that
the pump will deliver a greater quantity of water, hecause it is
not then running at full speed, the discharge may be increased by
further speeding up the pump, but if thus speeding up the pump
increases the pump pressure more than 5 or 10 pounds, a length
of hose should be (;I{Z(‘" out or a larger noxzle used.

1, on the other hand, more water is being discharged than is
desired, a longer length of hose or a smaller nozzle should be
used, or one of the hose outlet gates on the pump can be throttled
and the speed of the engine slightly reduced,

When the pump pressure and discharge quantity are satisfactory
the test can be officially started and should run for at least 20
minutes. Readings should be taken on the pitot gage and pressure

gage with sufficient frequency to obtain a good average. 1f the
pressures vary, readings need to be taken with greater frequency
than if the pressures hold steady.

T'he speed may be taken at any of several places. On rotary
pumps it can often be taken directly on the pump; on other types
speed may be taken at the engine on the cam shaft, distributer,
magneto, fan drive-whee) shaft or on the end of an extension of
the speed indicator or tachometer cables. The speed should be
taken at frequent intervals, corresponding to the (:rc’-!un readings.
Counting the revolutions in one minute generally gives readings
of sufficient accuracy,

After the engine has warmed up there is generally little change
in the engine speed and it phuuhl be realized that any change in
engine speed must of necessity produce a corresponding change
in pump discharge and hence in pitot reading, and that other
things being equal any change in pitot reading indicates a change
in engine speed. A change in pump speed will also cause a change
in pump pressure so that whenever pump speed, pump pressure
and pitot readings do not il]tI\V corresponding changes it is safe
to say that some reading is in error or some condition has arisen
which affects the readings and needs correction,

A few such cv-nhnnrnc:u may be: A clogged strainer in lhc
suction line or poor interior condition of the suction hose, causing
inner lining to pull away from inner wall and thus obstruct the
passageway which conditions will generully be indicated by the
vacuum gage on the suction line showing an increased vacuum;
the pump sucking air through a leak in the suction line or into
the end of the suction hose if it is not under a sufficient depth of
water, which will cause the engine to speed up but show a decrease
in pitot reading; a slip of the revolution counter which will show
a decreased speed, or a plugged pitot tube which will cause the
pitot pressure to drop.

It is a common but faulty practice to read a pressure gage at
the highest point in the swing of its needle; the center of the
needle swing should always be rend as this is the average pressure,
A cock on the gage line may be throttled to prevent excessive
vibration, but if throttled too much the gage pointer will remain
at a point corresponding to the highest pressure reached, which
for any kind of pump producing a pulsating pressure will be
higher than the average pressure. Never attempt to entirely elimi-
nate the needle vibration. Do not allow any leak in the line con-
necting to the gage, as any slight Jeak will result in an incorrect
gage reading.

Special care should be taken in reading the pitot pressure; the
pitot should be held in the center of the steeam and with the tip
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