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[bookmark: _Toc493845274]Preface
This test method was prepared by the Bituminous Surfacings Working Group (BSWG) on behalf of the Austroads Pavements Task Force (PTF).
Representatives of Austroads, the Australian Road Research Board (ARRB), the National Association of Testing Authorities (NATA) and the Australian Asphalt Pavement Association (AAPA) have been involved in the development, review and update of this test method.
[bookmark: _Toc493845275]Scope
This test method is for bitumen sprayers as specified in AGPT/T530 Calibration of bitumen sprayers: general introduction and list of methods.
It sets out the procedures for determining pump volumetric output, and is based on approach of using a trough capture system and a suitable calibration fluid.
[bookmark: _Toc493845276]Safety Disclaimer
Warning: The use of this Austroads test method may involve hazardous materials, operations and equipment.  This Austroads test method does not purport to address the safety requirements associated with its use.  It is the responsibility of the user of this Austroads test method to establish appropriate work health and safety practices and determine the applicability of regulatory limitations prior to use.
[bookmark: _Toc417301712][bookmark: _Toc417301865][bookmark: _Toc417301902][bookmark: _Toc417301993][bookmark: _Toc417302005][bookmark: _Toc417302478][bookmark: _Toc417302511][bookmark: _Toc417302527][bookmark: _Toc417302540][bookmark: _Toc417302553][bookmark: _Toc417302566][bookmark: _Toc419709963][bookmark: _Toc419710742][bookmark: _Toc493845277][bookmark: _Ref241385664][bookmark: _Ref241385686][bookmark: _Ref241385716][bookmark: _Ref241385742][bookmark: _Ref241385869][bookmark: _Ref241385905][bookmark: _Toc261610811]References
The following documents are referred to in this method:
	Austroads
	

	AGPT/T530:
	Calibration of bitumen sprayers: general introduction and list of methods.

	AGPT/T536:
	Calibration of bitumen sprayers: viscosity of test fluid.


[bookmark: _Toc419709965][bookmark: _Toc419710744][bookmark: _Toc493845278]Equipment
[bookmark: _Toc493845279][bookmark: _Toc419709966][bookmark: _Toc419710745]Calibration Fluid
Use a calibration fluid as specified in AGPT/T536 Calibration of bitumen sprayers: viscosity of test fluid.
[bookmark: _Toc493845280]Timing Device
[bookmark: _GoBack]Use a timing device as specified in AGPT/T530 Calibration of bitumen sprayers: general introduction and list of methods.
[bookmark: _Toc493845281]Procedure
Bitumen sprayers presented for calibration shall carry a volumetric calibration certificate relating tank volume to dipstick measurements or other approved methods, and shall have appropriate, traceable calibration certificates for this.
All new measuring instruments such as thermometers and pressure gauges shall have appropriate, traceable calibration certificates.  Measuring instruments older than 12 months shall be checked against a calibrated and traceable reference instrument.  A record setting out the details of the instrument check such as reference instrument particulars, date and person undertaking the check is required.
The sprayer bar must be equipped with appropriate nozzles.
The sprayer tank is filled with calibration fluid and the sprayer dipstick (or other accepted measuring equipment) is used to check the volumes sprayed during the test.
[bookmark: _Ref271208469][bookmark: _Toc493845282]Requirements for Bitumen Pump Output Test
With a working set of spray nozzles fitted in accordance with normal practice and the sprayer controls set to produce the rated nozzle output, calibration fluid is sprayed so that the following two conditions are met:
The spraying duration shall be a minimum of 60 seconds.
The sprayed volume shall be a minimum of 700 L.
The test must adhere to the following requirements:
1. Testing shall be conducted over a range of bar widths in order to be confident the sprayer can meet the required pump‑out performance.  Testing shall commence at the maximum bar width (as this is the most rigorous test of the pump output), and reduce in intervals of approximately 600 mm until the minimum bar width required is tested.  The range of bar widths tested shall be the range for which the sprayer is certified.  This range shall be reported on the sprayer certificate.
A minimum of two output tests for each length of bar are required as a set.  Individual output tests within a set should be conducted for the same nominated test duration nominated for the set.  The difference between any two consecutive output volumes within a set must be less than or equal to 50 L to pass (see Equation 1).  In the equation, the output volumes are normalised to compensate for any small difference in actual test duration from the nominated time.
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Where the time adjusted difference between the two output tests varies by more than 50 L, the test for the length of bar must be repeated.  If these conditions are not met, the sprayer cannot be certified.
During testing the volume of calibration fluid in the sprayer tank must not fall below 10% of its nominal capacity.
For sprayers fitted with a single pump and multiple spraybars, the calibration tests are carried out separately on the main bar and auxiliary bar, both at the maximum width of each bar.
For sprayers fitted with multiple pumps and multiple spraybars the calibration tests are carried out separately on each bar and pump combination.
Record for each bar width tested
0. bitumen pump speed (rpm) in circulate mode (if applicable)
0. bitumen pump speed in spraying mode
0. duration of each test (to the nearest 0.01 s)
volume of calibration fluid sprayed (to the nearest 25 L or better).
[bookmark: _Toc493845283]Pump Output Test Procedure
It is recommended the following steps are followed to ensure a proper calibration of the sprayer:
1. Set up the sprayer to its maximum spraybar width.
Conduct a trial run and inspect for any leaks and the discharge from the spraybar fan shape, alignment of nozzles and blockages.  Any irregularities should be amended prior to beginning any testing.
Determine the required bitumen pump speed, based on the nominal or specified output for the nozzle, in circulate mode for the number of spray nozzles being used and record this information.
Calculate the theoretical discharge for the number of nozzles being used and record this information.
Set the bitumen pump speed in circulate mode to a predetermined speed (see above) that will enable the sprayer to achieve the theoretical output.  When the pump speed is stable, complete the test (as per Section 6.1).
For accuracy in taking dipstick measurements, allow the calibration fluid to settle in the tank and check for foaming before taking a measurement.
Using the averaged data from the minimum of two test runs, determine if the set is in tolerance.  If not, calculate the bitumen pump speed required to achieve the correct discharge rate for the maximum number of nozzles.
Repeat the test runs at the new settings to confirm the discharge rate (if different from the previous runs).
Repeat the process for the remaining bar widths.
[bookmark: _Toc493845284]Calculations
One of the following must be calculated:
1. pump output in L/min (to the nearest 1 L)
1. pump output in L/rev (to the nearest 0.01 L)
pump speed (to the nearest one revolution) to achieve a desired output for the specified type and number of nozzles on the bar.
[bookmark: _Toc493845285]Acceptance Criteria
For each width of spraybar tested, the mean output volume is to be within ±2.5% of the theoretical volume for that width and set of spraying nozzles tested.
[bookmark: _Toc419709971][bookmark: _Toc419710750][bookmark: _Toc493845286]Reporting
It shall be reported whether the bitumen sprayer passes or fails the acceptance criteria.  Sufficient technical information shall be provided to allow the sprayer to accurately deliver the required volume of bitumen throughout the approved range of spraybar lengths.
The information recorded from the testing will be used by the testing facility in preparing a Sprayer Calibration Certificate, as per the requirements of AGPT/T530.
An example of a typical plot of the testing results, showing bitumen pump output rate against bitumen pump speed is seen in Figure 8.1.
[bookmark: _Ref465946700][bookmark: _Ref465946696]Figure 8.1:  	Example of typical pump output vs. pump speed results
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