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1. Scope 3.2.2 acoustic path length-the face-to-face distance be-

1.1 This test method covers the measurement of flow rate d¥V€en transducers on an acoustic path.
water in open channels, streams, and closed conduits with a 3-2-3 acoustic transducer-a device that is used to generate
free water surface. acoustic signals when driven by an electric voltage, and

1.2 The test method covers the use of acoustic transmissiof@nversely, a device that is used to generate an electric voltage

to measure the average water velocity along a line between oghen excited by an acoustic signal. _ _
or frequency difference techniques. signal to propagate along an acoustic path, either upstream or

1.3 The values stated in SI units are to be regarded as tHffownstream. _ .
standard. 3.2.5 discharge—the rate of flow expressed in units of

1.4 This standard does not purport to address all of thevolume of water per unit of time. The discharge includes any

responsibility of the user of this standard to establish appro—Wi"h it. ) _
priate safety and health practices and determine the applica- 3-2:6 line velocity—the downstream component of water

bility of regulatory limitations prior to useSpecific precau- Velocity averaged over an acoustic path.
tionary statements are given in Section 6. 3.2.7 measurement plarethe plane formed by two or more

parallel acoustic paths of different elevations.

2. Referenced Documents 3.2.8 path velocity—the water velocity averaged over the
2.1 ASTM Standards: acoustic path. _
D 1129 Terminology Relating to Wafer 3.2.9 stage—the height of a water surface above an estab-
D 2777 Practice for Determination of Precision and Bias ofished (or arbitrary) datum plane; also gage height. .
Applicable Methods of Committee D19 on Waker 3.2.10 velocity sampling-means of obtaining line veloci-
D 3858 Test Method for Open-Channel Flow Measurementie€s in a measurement plane that are suitable for determining
of Water by Velocity-Area Methodl flow rate by a velocity-area integration.

2.2 1SO Standard:
ISO 6416 Liquid Flow Measurements in Open Channels—4' Summary of Test Method

Measurement of Discharge by the Ultrasonic (Acoustic) 4-1 Acoustic velocity meter (AVM) systems, also known as

Method ultrasonic velocity meter (UVM) systems, operate on the
principle that the point-to-point upstream traveltime of an
3. Terminology acoustic pulse is longer than the downstream traveltime and
3.1 Definitions—For definitions of terms used in this test that this difference in travel time can be accurately measured
method, refer to Terminology D 1129. by electronic devices.
3.2 Definitions of Terms Specific to This Standard: 4.2 Most commercial AVM systems that measure stream-

3.2.1 acoustic path-the straight line between the centers of flow use the time-of-travel method to determine velocity along
two acoustic transducers. an acoustic path set diagonal to the flow. This test method

describes the general formula for determining line velocity
defined as (Fig. 1 and Fig. 2):

1 This test method is under the jurisdiction of ASTM Committee D19 on Water 1 1
and is the direct responsibility of Subcommittee D19.07 on Sediments, Geomor- V, = [?A— WC;| 1)
phology, and Open-Channel Flow. L~ 2cosH
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