
中国科技核心期刊

中国航空学会会刊

ISSN 1 671—654X

CN 61—1276／TP

第43卷第2期 Vo 1．43 N o．2

中国航空工业集团公司主管

中航工业西安航空计算技术研究所主办

中国·西安

2-
2 O 1 3

万方数据



第43卷第2期

航空计算技术
总第173期2013年3月

目 次

计算方法

面向终端区航空器飞行状态识别的HMM方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王洁宁，孙禾，赵元棣(1)

机载武器发射对航空发动机的影响⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张晓博，王占学，蔡元虎(6)

重复使用飞行器双层式结构连接研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯杨华保，王建(9)

基于绩效的空中交通管制员工作负荷灰类评定⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张建平，胡明华，吴振亚(12)

和联系统可靠性综合评定的信息熵法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯曹 妓，孙有朝(16)

基于灰色评价模型的枢纽机场之问延误影响分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王红勇，马乐川，赵嶷飞(21)

雷达辅助光电系统间歇测距目标定位技术⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王建刚，高德远(25)

空中交通网络流量短期概率预测方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯别翌荟，张洪海，张哲铭(29)

直升机起落架虚拟静力试验方法研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯何鑫，许锋，聂宏(33)

某型无人机主起落架缓冲器卡滞特性分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯宋晓晨，魏小辉，王钰龙，等(37)

涡轮机中环形扩压器流动性能分析工程方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯杨鹏，吴虎，杨金广(41)

二维地效翼波浪面失速特性研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯杨 美，杨榉，杨志刚(44)

战损飞机纵向气动特性分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张锋，韩庆，刘 星(48)

双旋翼自由尾迹计算分析中的加速算法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张大庆，丁国华，桑作军(51)

GPU通用计算软硬件处理架构研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯谢建春(56)

基于CUDA的椒盐噪声自适应中值滤波算法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯段群，吴粉侠，刘小豫(60)

非等径圆柱风荷载的数值模拟⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯刘建军，姚磊江，杨广琚(64)

轴承腔壁面液膜厚度数值模拟与实验测量⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯胡剑平，刘振侠，吕亚国，等(68)

罗兰一C系统多台链接收机定位解算算法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯唐金元，王春雷，王翠珍(72)

基于能量法的无人机弓形起落架优化设计⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯刘 毅，张元明，徐红炉(76)

前缘钝化对高超声速舵面气动／热特性影响研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯李晓鹏，宋文萍，韩忠华，等(80)

某型客机风挡雨刷系统故障分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯谭正文，刘斌慧，李革萍(85)

二级优化方法在复杂产品系统设计中的应用⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯胡添元，杨彪，左岁寒，等(87)

利用GPU加速的三维N—S方程求解器研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯许侃，高正红，傅林(91)

计算机软件

PHM数据和知识管理系统的设计与实现⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯蔡显良，王娟(95)

计算机应用

一种对称式双处理器模块的设计与实现⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯李成文，李鹏，王纯委，等(99)

飞行控制计算机中的BIT技术及其测试方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯董妍，程俊强(103)

高可靠航空电液伺服系统控制器设计⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王炳文，程俊强，李亚锋(106)

基于虚拟仪器的弹载模块测试设备设计与实现⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯韩俊杰，申洁琳，唐超，等(110)

机载嵌入式动态可重构计算机设计⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯赵谦，赵小冬，刘作龙(113)

信息物理系统在航空领域中的应用⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王 乐，黄泰山(117)

TTE通信技术在混合安全关键系统的应用⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯刘 帅，张喜民，郭 鹏(120)

仿生三维扑动实验测试系统⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯李博扬，宋笔锋，王利光(123)

ARINC659总线在飞控余度管理技术中的应用⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张锐，吴成富，段晓军(128)

民机电传飞行控制系统测试性设计⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯路宽，张文杰，解庄(131)

期刊基本参数：CN61—1276／TP％1971$b{A4$136$zh}P％￥10．00{1100{35$2013-03

本期责任编辑：邢建民

万方数据



V01．43 No．2

AERoNAUTICAL CoMPUTING TECHNIQUE
Sum No．173 Mal-．2012

CONTENTS

Computing Method

Identification of Aircraft Flight Mode in Terminal Area Based on Hidden Markov Model⋯WANG船一ning，SUN He，ZHAO Yuan—di(1)

Influence for Aero．engine with Airborne Weapon Launching⋯⋯⋯⋯⋯⋯⋯⋯⋯ZHANG Xiao·bo，WANG Zhan—xue，CAI Yuan—hu(6)

Study on Joint of Reusable Launch Vehicle 7s Double—shell Structure⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯YANG Hua—bao，WANG Jian(9)

Grey Type Assessment on Workload of Air Traffic Controller Based on Work Performance‘····························r······‘‘······‘‘‘···’’‘‘‘‘·

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ZHANG Jian—ping，HUMing—hua，WUZhen-ya(12)

Information Entropy Method of Reliability Synthesis for Plus System⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯CAO Yi，SUN You—chao(16)

Analysis of Delay Impact between Hub Airports Based on Gray Evaluation Model⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯WANG舶增一妒昭，MA Le—chuan，ZHAO Yi一倒(21)

Target Locating Technology Based on Employing Radar to Support EO System with Intermittent Ranging
。·········。··························。·

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯WANG Jian—gang，GAODe—y／tan(25)

Method of Short—term Probability Prediction for Air Traffic Network Flow⋯⋯·B／E Yi—hui，ZHANG Ho昭·hai，ZHANG Zhe—ming(29)
Research of Virtual Static Test of Helicopter Landing Gear⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯HE Xin，XU Feng，]VIE舶昭(33)
Binding Characteristic Analysis for Main Landing Gear Shock Absorber of a Certain Pilotless Aircraft‘················--··························

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯SONGXiao—chen，WEIXiao·hui，WANG Yu—long，et al(37)

A Method for Predicting Annular Diffuser Performance in Turbo·machines⋯⋯⋯⋯⋯⋯⋯YANG Pe昭，WUHu，YANG Jin—guang(41)

Investigation on Stall of 2D Wing in Ground Effect over a Wavy Wall⋯⋯⋯⋯⋯“⋯⋯⋯·YANG Mei，YANG Wei，YANG Zhi—gang(44)

Study on Longitudinal Aerodynamic Performance of Fighting Damaged Aircraft⋯⋯⋯⋯⋯⋯⋯ZHANG凡昭，HAN Qing，uU施ng(48)

Accelerated Algorithm in Calculation and Analysis of Twin—rotor’s Free Wake⋯ZHANG Da—qing，DING Guo—hua，SANG Zuo一皿n(51)

Software＆Hardware Architecture of General—Purpose Graphics Processing Unit⋯⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯一X1E Jian—chun(56)

Algorithm of Adaptive Median Filter for Salt and Pepper Noise Based on CUDA⋯⋯⋯⋯⋯DUAN Qua，wu Fen—xia，12U Xiao—yu(60)

Numerical Simulation of Non—equal Diameter Cylinder under Wind Loads⋯⋯⋯⋯口U Jian一豇挖，YAO Lei—fiang，YANG Guang一声玎(64)

Comparison of Simulation and Measurement for Film Thickness in Bearing Chamber·····-········-····································-···········

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯HUJian—ping，12UZhen—xia，LV Ya—guo，et al(68)

Positioning Calculation Methods of LORAN-C Navigation System with Multiple Station—chains Receiver‘⋯⋯·-·⋯⋯···⋯-···⋯······⋯·

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯TANG Jin．yugtn，WANG Chun．1ei，WANG Cui—zhen(72)

Optimization Design of UAV Arched Landing Gears by Energy Method⋯⋯⋯⋯⋯⋯⋯⋯ⅡU 1I／，ZHANG Yuan—ruing，XU Hong—lu(76)

Influence of Leading Edge Bluntness on Hypersonic Aerodynamic Performance of Control Surface‘····································_······-···

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯L／Xiao—peng，SONG Wen—ping，HAN Zhong—hua，et al(80)

Fault Analysis for A Civil Aircraft Windshield Wiper System⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯TAN Zheng—wen，LIU Bin—hui，LI Ge—ping(85)

Design of Complex Product System using Two—level Optimization Method⋯⋯⋯⋯HU Tian—yltan，YANG Biao，ZUO Sui—hart，et al(87)

Research of a 3D Navier—Stokes Solver Based on GPU⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯XU Kan，GAO Zheng—hong，FU Lin(91)

Computer Software

Design and Implementation of Data and Knowledge Management System for PHM ⋯⋯⋯⋯⋯⋯⋯⋯CAI Xian—liang，WANG Juan(95)

Computer Application

Design and Implementation of a Module with Symmetrical Dual—processor⋯⋯⋯⋯L／Cheng—wen，LI Peng，WANG Chun—wei，et al(99)

BIT Techniques and Test Methods of Flight Control Computer⋯⋯‘⋯⋯·⋯⋯⋯⋯⋯··⋯⋯⋯⋯．．DONG Yah，CHENG Jun—qiang(103)

Design of High Reliability Controller for Aviation Electro—hydraulic Servo System’···⋯···’·⋯··-··⋯·····⋯·--·⋯·⋯····⋯···⋯······⋯··

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯，⋯⋯⋯⋯一WANG Bing—wen，CHENG Jun·qiang，12 lea—feng(106)

Design and Implementation of Missile—born Module Automatic Test Equipment via Virtual Instrument
·············⋯⋯·····⋯····-·-⋯⋯··

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯HAN Jun—fie，SHEN Jie—lin，TANG Chao，et al(110)

Design of Airborne Embedded Dynamic Reconfigurable Computer⋯⋯⋯⋯⋯⋯⋯ZHAO Qian，ZHAO Xiao一幽增，Ⅱ∥Zuo-long(113)

Application of Cyber—physical System in Aviation ⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯一WANG Le，HUANG Tai—shan(117)

Application of 1TrE Communication Technique in Mixed Safety Criticality System⋯⋯⋯L／U Shuai，ZHANG Xi—Min，GUO Pe增(120)
A System for Three—dimensional Bionic Flapping Experiment⋯⋯⋯⋯⋯⋯⋯⋯⋯ⅡBo—yang，SONF Bi—feng，WANG Li—guang(123)

Application of ARINC659 Bus in Flight Control Redundancy Management⋯⋯⋯⋯⋯ZHANG Rui，WU Cheng一丘，DUAN Xiao一血凡(128)

Testability Design on Flight by Wire of Civil Aircraft⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LU Kuan，ZHANG Wen—fie，XlE Zhuang(131)

万方数据


