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Application of Ultrasonic Thermometry in Measuring Temperature Field of High-temperature Gas Flow

CHANG Lei, ZHAO Jian
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: It has always been difficult to measure precisely the temperature field of transient high-temperature gas flow in engineering sur-
veying. The new ultrasonic thermometry is a non-contact technology with simple measurement principles and fast response. It can be installed eas-
ily and is adaptable to various special conditions. But due to ultrasonic attenuation in signal propagation and external interferences of temperature

field, this technology has not been widely used and is still in the stage of research testing. This article describes the development history and

working principles of the technology, analyzes its existing problems, and looks into the future of its development.

Key words: ultrasonic; thermometry; high-temperature gas flow; temperature field
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Simulation on Temperature Fields of a Test Chamber Combined by Centrifugal Situation and Temperature
ZHAO Zhizhong', MENG Xiaofeng', ZHAO Xiaoming’

(1. School of Instrument Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China ;
2. No. 93708 of PLA, Beijing 101399, China)

Abstract: The effect of centrifugal situation on temperature fields of a test chamber combined by centrifugal situation and temperature is

simulated and researched. The improvement of structural modification on the evenness of temperature fields was also studied. On the basis of hy-

drodynamic heat transfer equations, the condition of temperature fields in the test chamber was simulated in the condition of centrifugal accelera-

tions with and without structural modification by using finite element analysis method. The differences of temperature fields evenness were ana-

lyzed and the improvement methods were proposed. The results show that Coriolis component of centrifugal acceleration can affect the axial distri-

bution of fluid field in the test chamber, which is responsible for the unevenness of temperature fields. The installation of convection fan and flow

guiding device can effectively improve the evenness of temperature fields of the test chamber under centrifugal acceleration condition.

Key words: centrifugal ; temperature; combined test chamber; temperature fields; evenness; simulation
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Research on Estimation of Attitude of Vision-based Autonomous Navigation to the Landing of the UAV
ZENG Zhiyuan', XU Ying’
(1. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China;

2. School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China )

Abstract : Studies were made for improving the estimation of attitude angles during the landing of the UAV based on a new horizon detection

algorithm. We used the transfer matrixes from ground coordinate system to the camera coordinate system, body coordinate system to the camera

coordinate system and body coordinate system to the ground coordinates to determine the UAV attitude. After extracting the features of horizon and

the runway from the pictures and analyzing the relationships between the horizon and runway characteristics and UAV attitude angle, we estimated

the UAV roll angle and pitch angle and used the characteristics of the runway to estimate the UAV yaw angle on base of acquiring the attitude an-

gle of the camera. Matrix transformation is used to calculate the attitude angle of the UAV and stimulation was carried out to verify the results. It

is estimated that there is no special requirements on the installation position of the camera. As a result, it is feasible to remove restrictions on the

installation location of the camera and simplify the method to estimate the UAV attitude information.

Key words: UAV; attitude information; installation location; algorithm
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Analysis and Correction on Frequency Measurement Based on Time Difference Method
Y1 Weiwei
(China Xi’an Satellite Control Center, Xi’an 710043, China)

Abstract: The time difference method is used to calculate the average frequency relative bias according to the current JJG 292-2009 Verifi-

cation Regulation of Rubidium Frequency Standards. But this method will make mistakes in two special cases. For solving the problem, the spe-

cial causes are analyzed, the corrected formulae are deduced for different cases and the necessity of the discussion is stated by means of the nu-

merical? examples.

Key words: time difference method; frequency measurement; average frequency relative bias
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Development of GZ-10 High-precision Digital Surface Resistance Tester
KONG Linggangl‘2
. Chongqging Research Institute o ina Coal Technology and Engineering Group, ongqin S ina; 2. State Key Laboratory o
(1. Chongging R h Insti f China Coal Technology and Engi ing Group, Chongqing 400037, Chi 2. State Key Lab y of

Gas Disaster Monitoring and Emergency Technology, Chongqing 400037, China)

Abstract; Static electricity spark is one of the main ignition sources in such dangerous places as coal mines and gas stations with the poten-

tial of gas explosion. The key measure to prevent the generation of electrostatic spark is to ensure that the equipment and materials be antistatic.

For evaluating their antistatic performance, the main method is to measure the surface resistance of polymer products with high resistance meters.

This paper introduced the system composition and hardware design of the new GZ-10 high-precision digital surface resistance tester. This tester is

composed of two testing circuits; one for low resistance and the other for high resistance. The high-resistance testing circuit adopts the way of

measuring voltage of double sampling resistors, and the low-resistance testing circuit adopts proportional method. It can overcome the disadvanta-

ges of common surface resistance testers which change with the variation of the measured voltage or current, and can ensure the measurement ac-

curacy.

Key words: high-precision; digital; surface resistance; tester
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New-type Microwave Medium Power Metrological System Based on SYSTEM II
YAN Daoguang'®, CHEN Zhiyu®
(1. Beijing Institute of Technology, Beijing 100081, China ; 2. No. 92493 of PLA, Huludao 125000 , China)

Abstract; SYSTEM Il power transfer system is one of widely used schemes in field of calibration for microwave power sensors. By analyzing
the theory of the SYSTEM ]I and traditional calibration method of medium power, a scheme was brought forward to develop calibration of medium
power using SYSTEM [l power transfer system. Low reflectance equivalent signal source is adopted to make medium power equivalent signal
source with low reflectance, steady output and adjustable output electrical level. Medium power attenuator and the high-precision terminal power

sensor in SYSTEM II power transfer system are used to make medium power transfor standard. By means of alternate comparison, the high-preci-

sion automatic calibration can be realized for medium power sensors.

Key words: SYSTEM I[ ; power transfer system; medium power ; calibration
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Research on Compressed Natural Gas (CNG) Plus Column Verification System
ZHANG Peng', ZHU Yonghong®, ZHANG Ke’, CAO Lingzhi'
(1. Zhengzhou University of Light Industry, Zhengzhou 450002, China; 2. Henan Province Institute of
Metrology, Zhengzhou 450008, China)

Abstract: The DSP chip (TMS320F28335 ) is used as the core, and the real-time acquisition of the output signal of sensors is realized

with the high-precision A/D converter. Combined with the modern signal processing algorithm, the phase difference and frequency can be calcu-

lated accurately. With the fast operation function of the DSP chip, the information of the flow body such as the density and mass flow rate can also

be calculated, which can also be displayed on the PC interface compiled with the Delphi language. The problems such as the real-time acquisition

and great changes in flow under big flow and high pressure are solved in the system. Experimental results show that the response time of the sys-

tem is shortened and the stability measurement accuracy of the system are enhanced effectively.

Key words: compressed natural gas; plus column; phase difference
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Development on Automatic Pressure Control System for Pressure Sensor Test
WANG Yang
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: This paper mainly introduces the hardware of automatic pressure control system, the application of proportional control and im-

proved method in the pressure control system, and the realization of the software algorithm. Proportional control technology and fuzzy control theo-

ry are adopted to design the pressure control system, and the algorithm for pressure generation is realized with LabView. The different parts of the

system and the whole control process are also investigated in detail.

Key words: pressure control system; proportional control technology; LabVIEW
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Reach on Thermal Frequency Stabilization Technology of Double Longitudinal Mode He-Ne Laser
CHEN Zhengchao, LI Huafeng, ZHU Guoqin
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract; The principle of thermal frequency stabilization technology of double- longitudinal-mode He-Ne laser is introduced and the control

system is designed in this paper. Related experiments were carried on. According to the experiments, the two modes of frequency can be stabi-

lized on symmetric and asymmetric positions of the gain curve. According to the beat frequency tests, when the two modes are stabilized on sym-

melric position, the frequency stability of He-Ne laser is on the magnitude of 10 ™'; and when the two modes are stabilized on asymmetric position

and the frequency stability maintains on the magnitude of 10 ™' the biggest power of single longitudinal mode is 80% of the total power.

Key words: He-Ne laser; thermal frequency stabilization; asymmetric frequency stabilization
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Measurement of Luminous Intensity Based on Imaging Illumination Detect

TANG Cuirong', LIU Jun', WANG Shanshan®, ZUO Yong', WU Wenbin'
(1. Changcheng Institute of Metrology & Measurement, Beijing 100095, China; 2. Beijing University of Technology, Beijing 100081, China)

Abstract: In the field of space light intensity measurement, the method based on imaging illumination detect has many outstanding merits,,
such as accurate measurement and anti-back light interference, and it has attracted broad attention. Based on this theory, a new system for the

measurement is developed. The system was tested by experiments, and conclusion was made on the relationship between the measurement posi-

tions and the measurement errors of luminous intensity. The system is of high practical values.

Key words: luminous intensity measurement; imaging illumination detection; influence analysis
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Method of Measuring Total Volume of Rock Samples Based on Magnetic Fluid

BAO Yunjie'?, BAO Fang'?, LI Zhiming'’
(1. Wuxi Research Institute of Petroleum Geology, Sinopec, Wuxi 214151, China;
2. Sinopec Key Laboratory of Petroleum Accumulation Mechanisms, Wuxi 214151, China)

Abstract: The existing buoyancy method of measuring the total volume of rock samples is artificially influenced and the dimension measure-
ment method for determining the total volume of rock samples has strict limitation on the shape of rock samples. For solving these problems, a du-
al density determination formula is proposed to test the total volume of rock samples. Based on experiments, the properties that magnetic fluid
density is variable and controllable in the magnetic field is used to design a measuring device for testing total volume of rock samples based on
magnetic fluid and to establish methods and processes for measuring the total volume of rock samples based on magnetic fluid. This new method
has some advantages in reducing the artificial errors and improving test accuracy in the measurement process, and has good application prospects.

Key words: total volume of rock sample; magnetic fluid; measuring device
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The Method of Measuring Perpendicularities of Three-axis Turntable
WANG Yutian
(Harbin Boshi Automation CO. , LTD. , Harbin 150078, China)

Abstract: In order to measure axis perpendicularity errors of three-axis turntable whose inner axis and middle axis cannot rotate in full cir-

cle, a method of leading out the axis lines of limited rotating axis system was designed by using an autocollimator and reflected mirrors. According

to the relationships among the readouts of the autocollimator, the perpendicularity errors of mirror planes versus corresponding axis lines, and the

parallelism errors of axis lines versus the optic axis line of the autocollimator, least square method was used to lead out the middle axis lines and

inner axis line while the outer axis is in different positions. Finally the measurement of axis perpendicularities is realized.

Key words: autocollimator; perpendicularity; three-axis turntable; reflected mirrors
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The Fast Evaluation of Rectangular Spline Position Degrees with CMM
WANG Ruichao, ZHANG Yanjun
(The Center Measuring Room of Shaanxi Weihe Tool Works, Baoji 722405, China)

Abstract: This paper mainly discusses about the principles and basic methods of using CMM to accurately measure the tolerance of rectan-

gular spline position. The paper starts with the introduction about the value and the traditional assessment and measuring methodology of rectangu-

lar spline position while emphasizing on its connection and Coordination. Then the paper illustrates the mathematical principles of rectangular

spline position use by CMM while taking the rectangular spline as an example? and in the end concludes with a new data processing method, with

which we can assess the workpiece more effectively.

Key words: rectangular spline; CMM; position degrees
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Method Study and Software Development of Points Arrangement in Free Curved Surface
Measurement Based on CATIA V5

HUANG Mengli
( AVIC Xi’an Aircrafj Industry ( Group) Company LTD, Xi’an 710089, China)

Abstract: This essay provides three kinds of points arrangement rules on free curved surface: the grid method, UV equisection method and

isoparametric section method. Based on the CATIA V5, this author developed a special data gathering software with VC# tool. The format of the

files produced by the software is directly feasible for the three Coordinates Measuring Machine ( CMM)

ware is effective and reliable.

. Experimental results show that this sofi-

Key words: free curved surface; points arrangement rule; CATIA V5; data gathering; CMM
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Web-based Automatic Test System of DMM Based on PXI
YIN Liyun, XU Xingming, WANG Xinyuan
( Beijing Institute of Radio Metrology and Measurement, Beijing 100039, China)

Abstract: A web-based PXI automatic test system is designed and realized with the adoption of PXI device, LAN and LabVIEW. The re-

sults show that the system is able to complete the kernel functions of automatic test and to create certificates according to the laboratory require-

ments. The basic performance of this automatic test system has met the laboratory calibration and verification requirements on high reliability and

precision.

Key words: virtual instrument; web-based automatic test; DMM; PXI; LabVIEW
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Elementary Analysis on the Role of Measurement Technology Institutions in

Enterprise Energy Measurement Work
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Abstract: According to the current national industrial development status and the situation of energy utilization, the importance of measur-

ing technology and its important role in energy conservation and emissions reduction are introduced. A tentative plan and developing ideas are pro-

posed for measurement technology institutions to carry out the work of energy measurement in enterprises.
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2013 4F 199.997 199.999 200.000 199.999 199.999 200.000 199.998 199.999 199.998 199.999  199.9988 9. 189 x 10 *
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