自动化专业英语

第一次课（3学时）：

问题：1、学了多久英语？

      2、多少人通过了四、六级？

教学内容：见教学进度表。每个Unit的C部分自己阅读。要求每篇文章都至少通读3~4遍。例如课前1遍、课内1遍、课后1遍。单词要求全部记熟。

考试内容全部来自教材内。采用闭卷考试方式，不能携带教材、作业、及各类词典。阅读占50%，翻译占35%，写作占15%。

课前要求：通读课文1遍、将生词查出、在页边按1、5、10……标上页内行标。页内行标的标注办法：大标题、图形、图题、表格不算一行，公式、小标题算一行。

课内要求：按老师指定要求做，积极思考、提问。

课后要求：独立完成作业。预习下次课的内容
成绩计算办法：平时成绩30%，期终考试成绩70%。平时成绩由作业决定，缺交作业、或者作业抄袭者（包括将作业给别人抄袭者）记为0分。作业不整洁者最多得10分。作业必须按时完成，必须在上课前交作业！！迟到者不收！请假者，请通过他人交作业。

养成良好的阅读习惯。阅读是一种重要的技能，良好的阅读习惯是可以培养的。

几种阅读方法：

Skimming：浏览或者略读。只需要理解文章内容的大约50%，快速地获取中心意思和重点。速度为300~1000WPM。关键是掌握英文的写作特点。将重点放在句首和句尾的主题句上。注意抓住关键词。

Scanning：浏览或者查阅。查阅只需要从文章中有目的地迅速查找某一具体事实或者特定信息。

Fast reading：快速阅读。速度为200~350 wpm。要求基本上理解文章内容。为了养成快速阅读的习惯，注意在阅读时不要发出声音；不要用铅笔、手指等在文字下移动；不要在自己不懂的单词旁标注中文；不要中断阅读去查生词；不要逐字逐字地读。要从逐字逐字地读逐步改为按意群来读。
精读：在阅读的同时对文章从各方面（包括语法、词汇、写作特点和中心思想）进行分析。

要注意培养自己的中文阅读能力。要丰富自己的知识结构。要提高自己的词汇量。而所有这一切又都是要在阅读实践中来完成的。

Part 1 Power Electronics Technology

Unit 1

A： Electrical Networks

背景知识：这是一篇介绍电路理论的文献。电路可以分为有源电路和无源电路两种。构成电路的基本器件有：电压源、电流源、电阻、电感和电容。对于电路理论，最基本的问题就是列写和求解电路中各个变量（电压和电流）的方程

New words:

power electronics technology: 电力电子技术    

resultant  a. （作为）结果（而产生）的、结局的、最后的

be proportional to： 与……成比例

summation  n. 相加、累加、求和   

proportionality constant 比例常数、比例系数

voltage source 电压源      

current source 电流源

derive  vt. 取得、得到、形成、推导  vi. 起源、由来 

magnitude 幅值          

equivalent electrical circuit 等效电路

Kirchhoff  Law 基尔霍夫定律

inductor voltage 电感电压

通篇词汇约780个word，阅读时间10分钟

解释：

Ohm Law 欧姆定律。注：定理、定律与定义的区别。

8分钟的提问与答疑时间

写作分析：An electrical circuit is ……先说明什么是电路。Since a network is composed of passive circuit elements……自然过渡到下面的内容。接下来按顺序介绍电阻、电感和电容元件的电压和电流之间的关系。第5段对第2至第4段进行总结。第6段和第7段开始介绍有源元件。第8段，A common method of analyzing an electrical network is , 开始介绍一种分析电路的方法：回路电流法。然后用两个例子，说明如何使用回路电流法来列写电压和电流的方程。
翻译示例：

An electrical circuit or network is composed of elements such as resistors, inductors, and capacitors connected together in some manner. If the network contains no energy sources, such as batteries or electrical generators, it is known as a passive network. On the other hand, if one or more energy sources are present, the resultant combination is an active network. In studying the behavior of an electrical network, we are interested in determining the voltages and currents that exist within the circuit. Since a network is composed of passive circuit elements, we must first define the electrical characteristics of these elements.

电路或者电网络是由电阻、电感和电容等元件以某种方式连接而构成。如果在网络中没有电源，例如电池或者发电机，则称为无源电路。反之，如果网络中有一个或者多个电源则称为有源网络。在研究网络的行为时，我们所感兴趣的是电路中的电压与电流。由于一个网络是由各种无源的元件所构成，我们必须先确定这些元件的电特性。

A summary of Eqs (1-1A-1), (1-1A-2) ,(1-1A-4) for the three forms of passive circuit elements is given in Fig. 1-1A-1. Note that conventional current flow is used, hence the current in each element is shown in the direction of decreasing voltage.

    将方程(1-1A-1), (1-1A-2) ,(1-1A-4) 总结如图1-1A-1所示。请注意，由于采用了约定的电流方向，因此每个元件中的电流是沿着电压下降的方向流动。

A common method of analyzing an electrical network is mesh or loop analysis. The fundamental law that is applied in this method is Kirchhoff’s first law, which states that the algebraic sum of the voltage around a closed loop is 0, or, in any closed loop, the sum of the voltage rises must equal the sum of the voltage drop. Mesh analysis consists of assuming that currents—termed loop currents—flow in each loop of a network, algebraically summing the voltage drops around each loop, and setting each sum equal to 0.

    分析电网络的一个方法称为网孔（或者回路）电流法。该方法所使用的一个基本定律是基尔霍夫第一定律，该定律表述为：沿着一个封闭回路的电压代数和为0，或者：沿着一个封闭的回路，电压降之和等于电压升之和。在网孔分析法中，假设每个网孔有一个电流流过，称为回路电流；然后将每个回路的电压降进行代数相加并令其为0。

Fig 1-1A-3b shows a series circuit containing a resistor, inductor, and capacitor. Following the mesh-analysis method outlined above, the circuit equation is 
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Recalling that current i=dq/dt , a substitution of this variable may be made to eliminated the integral from the equation. The result is the second-order differential equation.
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图1-1A-3b为电阻、电感和电容的串联电路。按照上述的网孔分析法，电路的方程为：
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由于电流i=dq/dt ,将该变量代换可以消去方程中的积分项并得到一个二阶微分方程：


[image: image4.wmf]ò

=

+

+

e

idt

C

Ri

dt

di

L

1


B：Three-phase Circuit

背景知识：这是一篇介绍三相电路的文献。三相电路在强电的输送和配电上普遍应用。与单相电路相比较，三相电路具有输送电效率高、功率平稳等优点。要掌握三相电路中各相电压、电流之间的关系；三相电路的两种基本接法：三角形和Y形接法以及相电流、相电压、线电流、线电压之间的关系。

New words:

Power factor 功率因数   

energize  vt. 给…能量、加强、激励、使精力充沛
alternating  ad. 交变的   alternating current  交流电

sine-wave   正弦波

armature  n. 电枢

wye-connection   y连接

delta-connection   三角连接

phase-voltage   相电压

line-voltage   线电压

phasor 向量、矢量   vector 

阅读时间12分钟（please pay more attention to subtitles）
解释：

Three-phase machinery and control equipment are smaller, lighter in weight, and more efficient than single-phase equipment of the same rated capacity.

三相电机或者控制设备与同等容量的单相设备相比，体积小、重量轻且效率高。

the distribution of three-phase power requires only three-fourths as much line copper as does the single-phase distribution of the same amount of power. 
用三相传输法所消耗的铜只相当于单相传输法所传输同等电量所用铜的四分之三。

8分钟的提问与答疑时间

翻译示例：
It should be noted in Fig 1-1B-2 that each phasor is lettered with two subscripts. The two letters indicate the two points between which the voltage exists, and the order of the letters indicates the relative polarity of the voltage during its positive half-cycle. For example, the symbol 
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indicates a voltage between the point A and N with the point A being positive with respect to point N during its positive half-cycle. In the phasor diagram shown, it has been assumed that the generator terminals were positive with respect to the neutral during the positive half-cycle. Since the voltage reverses every half-cycle, either polarity may be assumed if this polarity is assumed consistently for all three phases. It should be noted that if the polarity of point A with respect to N(
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) is assumed for the positive half-cycle, then 
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when used in the same phasor diagram should be drawn opposite to, or 180°out of phase with, 
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应当注意的是，在图1-1B-2中，每个向量都使用2个下标。2个字母表示2点之间存在的电压，字母的顺序则表示在正半周中电压的极性。例如，
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表示A点和N点之间的电压，当正半周内A点相对N点的电压是正的。在向量图表示中已经假定发电机的端子在正半波内相对中性点是正的。由于电压每半周变化一次，只要三相的极性定义是一致的，每一相的极性就能确定。应当注意，如果将A点相对N 点的极性（
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）定为正半周，那么
[image: image11.wmf]NA

E

&

在用于同一向量图中时就应该画得与
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相反，即相位相差180°。
The voltage between any two line terminals of wye-connected generator is the difference between the potentials of these two terminals with respect to the neutral. For example, the line voltage 
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is equal to the voltage A with respect to neutral(
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) minus the voltage B with respect to neutral(
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). To subtract 
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from 
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, it is necessary to reverse 
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and add this phase to 
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. The two phasor 
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 are equal in length and are 60°apart, as shown in Fig.1-1B-2c. It may be shown graphically or proved by geometry that 
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is equal to 1.73, multiplied by the value of either 
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 or 
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. The graphical construction is shown in the phasor diagram. Therefore, in a balances wye-connection 
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y连接的发电机的两线端之间的电压就是这两线端相对中性点的电势的差。例如，线电压
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等于A相对于中性点的电压（
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）减去B相对于中性点的电压（
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）。为了从
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中减去
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可以将
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反向，然后与
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相加。如图1-1B-2c 所示，
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长度相同，并有60°的角度差。可以通过几何证明，
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等于1。73乘以
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 或
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的值。图形结构如向量图所示。因此对于平衡的y连接电路：
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UNIT 2

A：The Operational Amplifier

背景知识：运算放大器是一种常用的电子器件。具有输入阻抗高、输出阻抗低、放大倍数大、性能稳定的特点。在利用运算放大器设计电路时，由于其放大倍数很大，电路的特性主要是由外部输入输出网络的特性决定，与放大器本身的特性关系不大，因此可以方便地构成各种电子线路。

New words:

gain  n.增益   

parameter  n. 参数
transistor  n. 晶体管
filter  n. 滤波器

on the order of ……  在……数量级

KVL  Kirchhoff Voltage Law

denominator  n. 分母

numerator  n. 分子

15分钟阅读时间

解释：

One problem with electronic devices corresponding to the generalized amplifiers is that the gains, AU or AI, depend upon internal properties of the two-port system.

对于一般的放大器。一个问题是其增益AU 或者AI取决于两端口系统的内部特性。（分析书上的译句）

We will instead study one example in detail= We will study one example in detail instead

Not shown： 名词，作为主语

Operational amplifiers are differential devices运算放大器为差动装置。

8分钟的提问与答疑时间

翻译示例：

One problem with electronic devices corresponding to the generalized amplifiers is that the gains, AU or AI, depend upon internal properties of the two-port system. This makes design difficult since these parameters usually vary from device to device, as well as with temperature. The operational amplifier, or OP-Amp, is designed to minimize this dependence and to maximize the ease of design. An OP-Amp is an integrated circuit that has many component parts such as resistors and transistors built into the device. At this point we will make no attempt to describe these inner workings.

对于一般的放大器。一个问题是其增益AU 或者AI取决于两端口系统的内部特性。这就使得由于各个器件参数的差异以及温度的变化，而造成设计的困难。运算放大器就设计成使电子器件的设计对上述依赖性最小且设计尽可能容易。运算放大器就是由许多电阻、晶体管组成的集成电路器件。我们不准备讲述其内部工作原理。

A totally general analysis of the Op-Amp is beyond the scope of some texts. We will instead study one example in detail, then present the two Op-Amp laws and show how they can be used for analysis in many practical circuit applications. These two principles allow one to design many circuits without a detailed understanding of the device physics. Hence, Op-Amp are quite useful for researchers in a variety of technical fields who need to build simple amplifiers, but not want to design at the transistor level. In the texts of electrical circuits and electronics they will also show how to build simple filter circuits using Op-Amp. The transistor amplifiers, which are the building blocks from which Op-Amp integrated circuit are constructed, will be discussed.

对运算放大器进行详尽地分析超出了本书的范围。我们将详细地学习一个例子，并给出运算放大器的两个法则用以展示其是如何应用于许多实际应用的分析。这两个法则使我们可以设计许多电路而无须深入了解运算放大器的内部特性。因此，对于不同技术领域的研究人员，当他们要构造一些简单的放大器但是又不愿意在晶体管级进行设计时，运算放大器是很有用的。在电路和电子技术的文献中可以找到如何用运算放大器构造简单的滤波器。我们将对构成运算放大器的基本部件：晶体管放大器进行讨论。
This shows that if A is very large, then the gain of the circuit is independent of the exact value of A and can be controlled by the choice of R1 and R2. This is one of the key feature of Op-Amp design—the action of the circuit on signals depends upon the external elements which can be easily varied by the designer and which do not depend upon the detailed character of the Op-Amp itself. Note that if A=100,000 and (R1+R2)/R1=10, the price we have paid for this advantage is that we have used a device with a voltage gain of 100,000 to produce an amplifier with gain of 10. In some sense, by using an Op-Amp we trade off “power” for “control”.

以上表明，如果A非常大，则电路的增益与A无关且仅由R1 和 R2. 决定。这是运算放大器的一个非常关键的特性，在信号作用下，电路动作仅取决于很容易为设计者所改变的外部元件。注意到，如果A=100,000 而 (R1+R2)/R1=10，我们为以上好处所付出的代价就是用一个增益为100，000的器件得到一个增益为10的放大器。换句话说，通过使用运算放大器，我们是用“功率”换取“控制”。

练习一：

1、 通读“UNIT 3 (A)”一遍。并回答以下问题：

a、 What is mean of a input terminal control a gate?

2、Please translate the fourth paragraph of “The Operational Amplifier” into Chinese.

3、将下列英文单词翻译成中文，并作到听得懂、说得出。

avian/bird influenza,  terrorism,   weapons of mass destruction,

UN security council 
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