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High-precision measurement of ice thermal conductivity

ZHANG Qian, LI Jiale, SONG Yifan, ZHANG Xuangqi,
ZHU Haotian, GAO Bo, ZHANG Junwu
(School of Physics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract. The physical mechanisms of the quasi-one-dimensional heat transfer process on the ice
surface was explored. And a new method to measure the thermal conductivity of ice was designed,
which realized the infinite differential slicing for the ice cube in one-dimensional direction over the
process of melting by using numerical simulation. The new theoretical model was established by digi-
talizing the temperature of the thin slice, position, time and other elements, as well regarding the ice
cubes as a series of structures array ice. This model simplifies mathematical problems of traditional ice
heat transfer models that were complex and difficult to solve. According to the theoretical model, the
experimental platform was constructed to realize high-precision measurement of the thermal conductiv-
ity of ice. And the intelligent monitoring could be achieved digitally and visally. Compared with the
hot wire method, our experimental platform take many advantages, such as simple circuits and stable
and reliable perform, and real-time temperature measurement would not be required.

Key words: ice; thermal conductivity; melting heat transfer; high-precision measurement
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Measuring solution concentration and

sound velocity based on ultrasonic grating

GUO Yongli*, TONG Tong*, WANG Hongli*,
CHANG Kaige*, ZHU Pengyu®’, WANG Zhihui*
(a. School of Physics; b. School of Energy and Power Engineering;
c. Faculty of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: This paper developed a solution concentration and sound velocity measurement device
based on the ultrasonic grating. The device avoided measuring the distance between the ultrasonic
grating and the light screen, and used a CCD camera to capture images and measure the stripe spac-
ing. A set of supporting software integrating data calculation, data fitting, and data output was devel-
oped using Python to achieve rapid output of experimental results. This device was simple to manufac-
ture, low in cost, easy to operate, and its principle was easily understood. The data processing results
could also be digitally displayed. This device could also be used to study the effect of temperature on
sound velocity.

Key words: solution concentration; sound velocity; ultrasonic grating



