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Collaborative Design Method for Flow Channel Structure and Hardware

Circuit of Ultrasonic Water Meters

Wu Yanchao, Ma Zhiyuan
Qingdao IESLab Electronic Co., Ltd., Qingdao, Shandong 266000

Abstract : Inresponse to the measurement stability and protection requirements of ultrasonic water meters in the
high—humidity, high—salt, and low—temperature environment of Qingdao, a collaborative design method
for flow channel structure and hardware circuit is proposed. By establishing a mechanical—electrical
coupling requirement matrix and employing parametric flow channel modeling and LC impedance
matching optimization, the collaborative design objectives of pressure loss < 0.025 MPa, signal-to—
noise ratio = 29 dB, and overall power consumption of 11.3 u A are achieved. Field network testing
demonstrates that the collaborative solution reduces measurement error to *0.8%, indication drift to
<0.5%, passes IP68 protection verification, and achieves a battery life of 11.1 years. The first—pass
yield rate in small-batch trial production reaches 98.5%, validating the engineering feasibility of the
method.

Keywords : ultrasonic water meter; flow channel structure; hardware circuit; cooperative design for 540C;
measurement stability
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