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Abstract. In order to verifythe rationality of thestraight pipe'sdesign forthe ultrasonic heat meter 
calibration device, the Computational Fluid Dynamics(CFD) was used to the simulation for the 
DN25 heat meter, the straight pipe length of the domestic typical structure ultrasonic heat meter was 
determined through the analysis of the velocity distribution’s difference in the straight pipe. It is 
gained that the straight pipe length before the heat meter is more than 14D, the straight pipe length 
after the heat meter is more than 8D with the velocity distribution curve similarity in more than 
99.5%, and when multiple heat meters are connected in series, the last one is not affected by the 
previous one, the rationality of the design is confirmed, and it provides the theory basis for the 
design of the calibration device, and ensures the reliability of the measurement results. 

1 Introduction 

In the past ten years, the process of the heating commercialization in our country has developed 
rapidly, and the heat charge by household has become the development target of the heating, in the 
urban heating system reform, the heat meter, as the key equipment of the heat metering and 
charging, which is the key measurement apparatus of the trade transfer, has been listed in the 
national compulsory examination directory, and the first test is required for the installation[1]. 
However, the traditional standard device which based on the static mass method or the volume 
method is being used in the domestic various measurement technology institutions and production 
enterprises at present, although the verification accuracy is high, but there are many disadvantages, 
such as low efficiency, high energy consumption and so on, it has been difficult to adapt to the rapid 
development of heat meter industry. For this reason, the heat meter verificating device based On 
Flowrate-Time method with piston standard was designed in this topic, which used to the heat meter 
verification for the pipe size from DN15 to DN25. In the process of verification equipment design, 
the design of the straight pipe before and after the heat meter length have been become the key to 
the heat meter flow sensor measurement accuracy, if the design can not meet the requirements, the 
pipe will not be able to reach the state of the fully developed, the fluid flow velocity distribution of 
the deformation will occur or producing vortex, and caused large flow measurement error[2,3]. 

At present in most situations, the requirements of the straight pipe length in the process of the 
ultrasonic heat meter’s installation widely used the industry standard of “the top ten and the after 
five” [4]. That the length of the straight pipe before an ultrasonic heat meter is at least 10D, the after 
length of the straight pipe is at least 5D, For this reason, the length of the straight pipe before an 
ultrasonic heat meter is 20D, the after length of the straight pipe is at 10D are designed in the 
verification equipment, In order to verify the rationality of the design of straight pipe prover, the 
computational fluid dynamics (CFD) isusedto thenumerically simulation for theultrasonic heat 
meter, the reasonable length of straight pipe before and after is determined by the analysis ofthe 
change rule of fluid velocity distribution curve in the straight pipe before and after of the ultrasonic 
heat meter, and provide the corresponding theoretical basis to the verification equipment. 

2The simulation model 

2.1 Model buliding 
The simulation model is the ultrasonic heat meter on the market with the typical structure which 

used in the homes. According to the actual pipeline structure of calibration device, the structure 
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