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The measurement system
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General Principal of Operation

The transit times

tdn= L / (sos - v)  the downstream transducer in RX mode (upstream transit time)

tup= L / (sos + v) the upstream transducer in TX mode (downstream transit time)

 Calibration

“dzc” static correction factor for zero flow

“dsos”  static correction factor for speed of sound

“k(Re)” calibration curve correction

Measurements

v = L / 2 {1 / (tup – dsos+ dzc) – 1 / (tdn – dsos – dzc)}

vtrue = vk(Re)

sos = 2L / (tup+tdn – 2dsos)
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Automatic Gain Calibration: 
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Measurement Mode 1: 
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Measurement Mode 2: 
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Measurement Mode 3:
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DN20 Evaluation Meter Design 
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DN32 Evaluation Meter Design 
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DN100 Evaluation Meter Design 
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DN20 Performance Example
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DN20 Performance Example
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DN32 Performance Example
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DN100 Performance Example
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DN20 Performance Example
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DN32 Performance Example
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DN100 Performance Example
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DN20 Performance Example
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DN32 Performance Example
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DN100 Performance Example
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D-Flow system

D-Flow UFO2 ASIC
-0 to 4 US transducer con.
-28ps single shot resolution
-Low power (bat powered)
-Internal voltage regulators
-Internal state machine

-Temp. sensor interface

3 RTDs, internal temp, ext ain &

battery sensing

-MSP430 compatible core
-5kB SRAM, 32kB flash
-3 WDTs, 5 timers
-64-bit FPU
-2 independent DMAs
-12 GPIOs

 UART, SPI, I2C, PWM, Pulse

-RTC
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D-Flow system

Typical applications
-Liquid application (internal excitation)
-Gas application (external excitation)
-Internal / external filter for US-signal
-2, 3 or 4 wire RTDs
-General purpose AIN

-Measurement modes in HW
-SPI (master / slave)
-I2C (master /slave)
-2 UARTs
-2 PWMs
-Pulse output with adj frequency
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D-Flow power consumption
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D-Flow temperature
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