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SELF-PROPELLED SWEEPERS—AIR FLOW PERFORMANCE—
PART 1: SUCTION AIR VOLUME PERFORMANCE
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1.1 Purpose—The purpose of the document describes a test practice for measuring the suction

proposes f format for the presentation of the results. The document can be used to disclo
particular pperating performance criteria under similar conditions.

2.1 Applicablg Publication—The following publication formsta’part of the specification to the e
herein. Unless otherwise indicated, the latest issue of SAE publications shall apply.

2.1.1 SAE PusLICATION—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0(

SAE Jp130—Self-Propelled Sweepers

collection mechanism thatiis the sole means to convey the swept material into a collection hopp

“sweepings” into a collection hopper.

n vacuum and regenerative air street sweepers described in SAE J2130. The

-A self-propelled vacuum or regenerative air street sweeper that is primarily desig

ce work. The sweeper may use broom means to dislodge and direct material int

ower fan=Centrifugal fan means for developing the required air movement/pressu
br's prieumatic conveyance mechanism.

1. Scope—This SAE Standard establishes a test method and a definition for disclosing-the“suction air volume
performante of self-propelled sweepers that solely use a pneumatic conveyance mearns for the
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note in 4.4
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4.1 Apparatus Required—Manometer - Pitot tube - Tachometer - Thermometer - Barometer - Hygrometer (see
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4.2

Method—The machine shall be set up in its optimum running condition according to the recommendations
given in its operator’s instruction manual. The hopper filter meshes shall be clean and all air ducts free from
debris. Wander hoses, drain-off hoses and other apertures (other than the suction pick-up nozzle conduit),
etc., shall be sealed and blanked-off. The pick-up nozzle shall be set to the correct inlet aperture setting as
recommended by the manufacturer when the machine is in its normal operating condition.

It is important to measure the engine and suction/blower fan speed during the test which shall be set up to the
normal operating condition as recommended in the machine’'s operational handbook. Suction/blower fan
speeds may be determined by establishing the drive ratio of any gearbox or pulley arrangement, or preferably
by a tachometer means directly measuring the fan.

The manometer and pitot tube shall be checked to ensure the pitot tube is clean and that the Tanometer and
connecting tubes are perfectly sealed with no leakage to atmosphere. If an electronic mapometer is used, first
ensure that it is calibrated to zero pressure in the inert state. Two small holes shall be provided at 90 degrees
to each other in the suction conveyance conduit large enough to permit the insertion.of’the pitpt tube. These
holes shall|be positioned in the straightest section of the conduit to ensure minimum turbulence.| There shall, in
any case He no bends within at least 0.5 m either side of the measurement point.

The ambient temperature shall be recorded before and after the tests in order that results may pe corrected to
a standard| of 20 °C (68 °F). Barometric pressure shall also be recorded so that corrections may be made to a
standard of 760 mm Hg or 1013 mb (norm at sea level). Corrections faor temperature and barometric pressure
will ensurefthat quantifiable comparative data is available to a comirion standard.

2 1]\

U,

PITOT TUBE INSERTION POINT L SUCTION NOZZLE SETTING

FIGURE 1—TEST SET-UP

The pitot fube\shall have a callbrated scale marked wrth SiX posrtrons refer to Figure 2 agcording to the
internal si ' he air duct with
the probe pointing into the air direction flow within 5 degrees of the conduit axis. Velocity head pressure
readings are then read from the manometer at each of the twelve positions, six for each pass (or hole).
Readings taken are the total velocity head (in millimeters water gauge), shown on the manometer. From these
twelve results, the average velocity head and hence air flow velocity and volume may be calculated based on
the duct’s cross-sectional area.

Care must be taken while measuring the velocity head readings to ensure that the pitot tube is held parallel to
the walls of the conduit. This may be checked by reference to the direction pointer on the tail of the pitot tube
(this points in the same direction to the pitot probe).
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4.3

Fl
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connecting
total defleqtion (in millimeters water gauge) may then be read from the mpanometer. Note that in
@ will be a negative pressure and shall be used as such when applying the formulae fpr correction of
duct depression.
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The negat
blower fan
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Results T

STATIC
ﬁ: D - _{ —
DIRECTION mX1=00320
. POINTER ? X2 =0,13D
Elg X3 =0,321D
3 3 AIR FLOW
¥ X5 = 0.865D
— X6 = 0,968D

U —

D = Inside diameter of suction conveyance conduit

depression shall also be measured within the duct in order to make a correction fo

ve pressure (depression) may also be measuredrwithin the hopper or within the i
for comparative information or as a gauge of air,flow against hopper depression using

oor seal or by connection onto a purposé:made device which seeks the pressure wit
{ube is simply connected to one side ofithe manometer and the total deflection (in m

bulation—The test results maybe typically recorded in the format shown in Figure 3

SURE 2—PITOT TUBE POSITIONS FOR A SIX-POINT PASS IN CIRCULAR DUCTS

air density by

the side holes in the pitot tube to the manometer, leaving the.other side open to atmosphere. The

this application

nlet eye of the
a manometer.
hopper via the
hin the fan inlet
llimeters water

, the corrected

values wolld be derived by the calculation methods given in 4.4
Fan Uncorrected Pitot Velocity Head Readings (mm H,0) Corrected Values (20 2C/1p13mb)
Speed First Pass((first hole) Second Pass (second hole) | FanInlet | Average | Test Duct| Test Duct| Fan Inlet
P Pressure |Vel. Head | AirVel. | AirVol. || Pressure
(rom) | 4y | Xo [ X3 X4 | X5 | Xg | X7 | Xg | X9 [X10|X11|X12|(mm H,0)|(mm H,0)| (m/sec) | (m3/sec) |(mm H,0)

FIGURE 3—RESULTS TABULATION
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4.4 Calculatio

ns—See Equations 1 to 6.

Sx 2

. . n
Average velocity head (in mm H,0) = BT (Eq. 1)
Correction for temperature (correct to 20 °C) = ambient tempezrgure (C) + 273 (Eq. 2)
Correction for barometric pressure _ 1013 (Eq. 3)

(correct to 1013 mb —sea level) DAarometric pressure (mo)
Correction for duct depression  _ 10363 (Eq. 4)
Forrect to 1013 mb —sea level) 10363 + static depression (mm H,O) in test duct '
Air Velocity in duct (m/s) = 4.082 x /(1) x (2) x (3) X (4) (Eq. 5)
(multiply by 196.8 to convertum/s to ft/min)
. 2

Volume of conveying air (m°/s) = (5) x ductjeross section (m”) (Eq. 6)

(multiply by 2118.9 to convert m°/s to cfm)

NOTE—Carrections may also be made for relative humidity conditions. Usually the results shall

50
is

4.5 Typical Tg
presented

D6 humidity. High humidity will result in lowerair volume recordings due to lower den
bften small and may therefore be ignored; though in adverse conditions tests should

n the format shown in Figure 4.

be specified at
Sity. The effect
be aborted.

st Summary Format—The calculated results together with the operational criteria npay be formally
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