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Detailed Explanation

Open channel flow—defined as fluid flow with a free surface exposed to atmospheric pressure—occurs

in natural rivers, irrigation canals, stormwater conveyances, and wastewater channels. Accurate

quantification of such flow demands standardized methodologies due to variability in geometry,

roughness, slope, and unsteady boundary conditions. Major standards—including ASTM D5388

(trapezoidal flumes), ISO 1438 (weirs and flumes), ASCE Water Resources Manual No. 72

(measurement in open channels), and ISO 4064-3 (water metering including open-channel

devices)—prescribe distinct specifications for installation, calibration, dimensional tolerances, and

uncertainty estimation. For instance, ISO 1438 emphasizes geometric conformity and discharge

coefficient tables derived from laboratory calibrations under steady-state conditions, whereas ASCE 72

provides broader guidance on field verification, approach flow corrections, and transitional flow regimes.

The comparison chart synthesizes these divergences across categories such as permissible head loss,

minimum/maximum flow ranges, required upstream/downstream reach lengths, and allowable

Reynolds/Froude number limits—enabling practitioners to assess trade-offs between precision, cost, and

regulatory acceptability. Furthermore, it addresses evolving practices like the integration of acoustic

Doppler velocimetry (ADV) and large-scale particle image velocimetry (LSPIV) into modern standards,

highlighting where legacy standards lag or new annexes (e.g., ISO/IEC TR 20926) provide supplemental

guidance.
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Key Components

# Component

1 Standard Identification (e.g., ISO 1438-1:2022)

2 Measurement Device Type (e.g., Palmer-Bowlus, Parshall, Palmer-Bowlus)

3 Uncertainty & Calibration Requirements

Applications

# Application

1
Design and selection of primary flow measurement structures in municipal wastewater

treatment plants

2 Regulatory compliance reporting for water rights and effluent discharge permits

3 Calibration protocol development for hydrologic monitoring networks

Related Concepts

# Concept

1 Hydraulic Jump

2 Critical Flow

3 Flow Measurement Uncertainty

Tags

hydraulics, flow measurement, standards compliance

Open Channel Flow Standards Comparison Chart
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