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Данное учебное пособие предназначено для учащихся, обучающихся по специальности «Техническая эксплуатация электрифицированных и пилотажно-навигационных комплексов» в ТАТК – филиале МГТУ ГА. Учебное пособие составлено в соответствии с рабочей программой и календарно-тематическим планом дисциплины «Иностранный язык в профессиональной деятельности», предусмотренных для обучения по специальностям СПО.
Цель данного пособия – формировать, развивать и систематизировать языковые компетенции, приобретенные в рамках изучаемого курса, подготовить выпускников к работе с технической документацией на английском языке в соответствии с требованиями работодателя по данной специальности. 
Учебное пособие содержит: 
-  языковой, лексико-грамматический материал по профессиональной тематике;
 - базовую лексику и терминологию английского языка авиационной направленности, используемую в рабочих ситуациях, связанных с техническим обслуживанием электрифицированного оборудования воздушного судна
 - технические тексты-инструкции, диалоги, руководства по конструкции электрифицированных систем воздушного судна для развития и совершенствования навыков перевода, обучения чтению и разговорной практики;
- учебные задания, способствующие усвоению и активизации лексических и грамматических единиц в рамках тематики курса, развитию когнитивных способностей;
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Unit 1 Electrical Components
List of Useful Vocabulary
1) Basic Concepts:
•  Electrical Circuit: Электрическая цепь
•  Current (I): Ток (сила тока)
•  Voltage (V): Напряжение
•  Resistance (R): Сопротивление
•  Power (P): Мощность
•  Ground (Earth): Заземление
•  Short Circuit: Короткое замыкание
•  Open Circuit: Обрыв цепи
•  Closed Circuit: Замкнутая цепь

2) Components:
•  Resistor: Резистор
•  Capacitor: Конденсатор
•  Inductor (Coil): Катушка индуктивности, Индуктивность
•  Diode: Диод
•  Light Emitting Diode (LED): Светодиод (СД)
•  Transistor: Транзистор
•  Integrated Circuit (IC): Интегральная схема (ИС)
•  Switch: Выключатель, переключатель
•  Fuse: Предохранитель
•  Transformer: Трансформатор
•  Battery: Батарея, аккумулятор
•  Power Supply: Источник питания
•  Wire: Провод
•  Breadboard: Макетная плата
•  Relay: Реле
•  Potentiometer: Потенциометр (переменный резистор)

3) Circuit Analysis:

•  Ohm's Law: Закон Ома
•  Series Circuit: Последовательная цепь
•  Parallel Circuit: Параллельная цепь
•  Series-Parallel Circuit: Смешанная цепь (последовательно-параллельная)
•  AC (Alternating Current): Переменный ток (ПТ)
•  DC (Direct Current): Постоянный ток (ПТ)
•  Frequency (f): Частота
•  Amplitude: Амплитуда
•  Phase: Фаза

4) Measurements and Instruments:

•  Multimeter: Мультиметр
•  Ammeter: Амперметр
•  Voltmeter: Вольтметр
•  Oscilloscope: Осциллограф
•  Current Clamp: Токовые клещи
•  Measurement: Измерение
•  Calibration: Калибровка

5) Advanced Concepts:

•  Amplifier: Усилитель
•  Filter: Фильтр
•  Oscillator: Генератор
•  Feedback: Обратная связь
•  Operational Amplifier (Op-Amp): Операционный усилитель (ОУ)
•  Digital Logic: Цифровая логика
•  Microcontroller: Микроконтроллер
•  Embedded Systems: Встроенные системы

6) Other Useful Terms:

•  Polarity: Полярность
•  Conductivity: Проводимость
•  Insulation: Изоляция
•  Grounding: Заземление
•  Wiring: Проводка
•  Solder: Припой
•  Soldering Iron: Паяльник
•  Prototype: Прототип
•  Specification: Спецификация

Exercise 1: Fill in the blanks with the correct form of the verb (present simple, past simple, future simple):

1. The current ______ (flow) through the resistor when the circuit is closed. (Present Simple - habitual action)
2. The technician ______ (replace) the fuse yesterday after the short circuit. (Past Simple - completed action)
3. The voltage ______ (increase) if we connect more batteries in series. (Future Simple - prediction based on a condition)
4. The LED ______ (light up) when current passes through it in the correct direction. (Present Simple - general truth)
5. Before the invention of the transistor, vacuum tubes ______ (be) widely used in amplifiers. (Past Simple - state of being in the past)
6. He _____ (use) multimeter to measure voltage. (Present Simple-habitual)

Exercise 2: Choose the correct article (a, an, the) or no article (-):

1. He needed ____ resistor to complete ____ simple circuit.
2. ____ oscilloscope is used to visualize ____ waveforms.
3. ____ ideal voltmeter has infinite resistance.
4. ____ short circuit can cause damage to ____ components.
5. She used ____ soldering iron to connect ____ wires.

Exercise 3: Prepositions of Place/Direction/Time

1. The capacitor is connected ______ parallel ______ the resistor.
2. The signal travels ______ the wire ______ the power supply ______ the load.
3. We need to troubleshoot the circuit ______ Monday.
4. The lab is located ______ the second floor ______ the engineering building.
5. The wire goes ____ the hole _____ the breadboard.

Exercise 4: Correct the Sentence (Identify and correct any grammatical errors)

1. He are using a multimeter to measure the current.
2. The circuit did worked after I replaced the resistor.
3. The voltage is more higher than I expected.
4. She don't know how to use an oscilloscope.
5. If you will short the circuit, it will damage.

Exercise 5: Sentence Building (Use the given words to form a grammatically correct sentence).

1. The / resistance / higher / the / lower / current. (Use a comparative structure)
2. Circuit / can / damaged / short / by / a / be. (Passive Voice)
3. Is / analyzing / he / nodal / the / circuit / using. (Present Continuous)
4. To / use / how / does / she / multimeter / a / know. (Question)
5. The / important / grounding / circuit / is / for / safety. (Emphasis on importance)

Exercise 6: Rewrite the sentences using the passive voice:

1. The technician repaired the circuit.
2. They use a power supply to provide voltage.
3. Engineers design integrated circuits.
4. Someone stole the multimeter from the lab.
5. The student built the circuit on a breadboard.



Unit 2 Aircraft Power Generation System
1) General Terms:
•  Aircraft Power Generation: Генерация электроэнергии на воздушном судне
•  Electrical System: Электрическая система
•  Power Source: Источник питания
•  Redundancy: Резервирование, избыточность
•  Reliability: Надежность
•  Backup System: Резервная система
•  Emergency Power: Аварийное питание
•  Voltage: Напряжение
•  Current: Ток (сила тока)
•  Frequency: Частота
•  Alternating Current (AC): Переменный ток (ПТ)
•  Direct Current (DC): Постоянный ток (ПТ)
•  Load: Нагрузка
•  Power Distribution: Распределение электроэнергии
•  System Architecture: Архитектура системы
•  Power Management: Управление электропитанием

2) Components:
•  Generator: Генератор
•  Alternator: Альтернатор (генератор переменного тока)
•  Dynamo: Динамо-машина (генератор постоянного тока)
•  Engine: Двигатель
•  Turbine: Турбина
•  Auxiliary Power Unit (APU): Вспомогательная силовая установка (ВСУ)
•  Ram Air Turbine (RAT): Турбина, приводимая в действие набегающим потоком воздуха (ТНП), аварийная турбина
•  Battery: Аккумулятор, батарея
•  Power Inverter: Инвертор (преобразователь постоянного тока в переменный)
•  Transformer: Трансформатор
•  Rectifier: Выпрямитель (преобразователь переменного тока в постоянный)
•  Bus Bar: Шина (токопроводящая)
•  Circuit Breaker: Автоматический выключатель (предохранитель)
•  Fuse: Предохранитель
•  Control Panel: Панель управления
•  Wiring Harness: Жгут проводов
•  Connector: Разъем
•  Receptacle: Розетка (для внешнего подключения)

3) Operations and Conditions:
•  Engine Start: Запуск двигателя
•  Engine Failure: Отказ двигателя
•  Power Interruption: Прерывание электропитания
•  Load Shedding: Сброс нагрузки
•  Overload: Перегрузка
•  Short Circuit: Короткое замыкание
•  Ground Power Unit (GPU): Наземный источник питания (НИП)
•  External Power: Внешнее питание
•  Isolation: Изоляция
•  Regulation: Регулирование (напряжения, частоты)
•  Monitoring: Мониторинг, контроль
•  Maintenance: Техническое обслуживание
•  Troubleshooting: Поиск и устранение неисправностей

4) Systems and Functions:
•  Flight Control System: Система управления полетом
•  Navigation System: Навигационная система
•  Avionics: Авионика (авиационная электроника)
•  Lighting System: Система освещения
•  Air Conditioning System: Система кондиционирования воздуха
•  Hydraulic System: Гидравлическая система
•  Fuel System: Топливная система
•  In-Flight Entertainment (IFE): Бортовая развлекательная система

5) Units of Measurement:
•  Volt (V): Вольт (В)
•  Ampere (Amp, A): Ампер (А)
•  Hertz (Hz): Герц (Гц)
•  Watt (W): Ватт (Вт)
•  Kilowatt (kW): Киловатт (кВт)

Read and translate the text
Aircraft power generation relies on a combination of sources, primarily to ensure reliability and redundancy during flight. Here's a breakdown of the main sources used to generate electrical power in modern aircraft:
1. Engine-Driven Generators (Main Generators):
•  How they work: These are the primary source of electrical power. They are directly connected to the aircraft's engines (either the main engines or Auxiliary Power Unit (APU)) and are driven by the engine's rotation.
•  Types:
  •  Alternating Current (AC) Generators (Alternators): These are the most common type, generating AC power at a specific frequency (e.g., 400 Hz). They are generally lighter and more efficient than DC generators for large power demands.
  •  Direct Current (DC) Generators (Dynamos): Older aircraft designs sometimes use DC generators. However, they are heavier and require more maintenance than AC generators.
•  Advantages:
  •  High power output: Capable of supplying the majority of the aircraft's electrical load.
  •  Reliable during normal flight operations.
•  Disadvantages:
  •  Dependence on engine operation: If the engines fail, the generators stop working.
2. Auxiliary Power Unit (APU) Generators:
•  How they work: The APU is a small, self-contained gas turbine engine located in the aircraft's tail or wheel well. It can be started independently of the main engines and drives its own generator(s).
•  Purpose:
  •  Provides electrical power and compressed air on the ground for starting the main engines, running air conditioning, and powering onboard systems.
  •  Provides backup electrical power in flight if one or more main engine generators fail.
•  Advantages:
  •  Independent operation: Can provide power when the main engines are not running.
  •  Backup power source.
•  Disadvantages:
  •  Lower power output than main generators.
  •  Consumes fuel.
  •  Adds weight.
3. Ram Air Turbine (RAT):
•  How it works: The RAT is a small turbine that is deployed from the aircraft's fuselage in an emergency, typically in response to a complete engine failure. The airflow caused by the aircraft's speed rotates the turbine, which then drives a generator.
•  Purpose: Provides emergency electrical power to critical systems like flight controls, navigation, and essential instruments.
•  Advantages:
  •  Independent of engines: Operates solely on airspeed.
  •  Emergency power source.
•  Disadvantages:
  •  Limited power output.
  •  Only operates above a certain airspeed.
  •  Adds drag to the aircraft.
4. Batteries:
•  How they work: Batteries store electrical energy chemically and can provide a temporary source of power.
•  Purpose:
  •  Starting the APU.
  •  Providing power to essential systems during short-term power interruptions (e.g., during engine start or transfer between generators).
  •  Emergency power for a very limited time in certain situations.
•  Types: Typically, Nickel-Cadmium (Ni-Cd) or Lithium-Ion (Li-Ion) batteries.
•  Advantages:
  •  Instantaneous power.
  •  Independent of engines.
•  Disadvantages:
  •  Limited energy storage capacity.
  •  Heavy compared to their power output.
  •  Require regular charging and maintenance.
5. External Power (Ground Power Unit - GPU):
•  How it works: A ground-based power unit connects to the aircraft via an external power receptacle.
•  Purpose: Provides electrical power while the aircraft is on the ground, allowing systems to be operated without running the APU or main engines.
•  Advantages:
  •  Saves fuel.
  •  Reduces noise and emissions at the airport.
•  Disadvantages:
  •  Only available when the aircraft is on the ground.

Answer the questions

1. What is the typical frequency of AC power generated by aircraft alternators?
2. Where is the APU typically located within the aircraft?
3. What determines the amount of power a RAT can generate?
4. Besides starting the APU, what is another function batteries serve in aircraft electrical systems?
5. What are two benefits of using a GPU while an aircraft is on the ground?
6. What happens to non-essential systems in case of emergency?
7. Why are both AC and DC power systems sometimes found on the same aircraft?
8. How does the independence of the APU contribute to the overall reliability of the aircraft's power system?
9. In what scenario would a power inverter be necessary in an aircraft power system?
10. What is the main difference between a generator and an alternator?
11. How do batteries operate?

Answer Scenario-Based Questions:

1. An aircraft experiences a complete engine failure during flight. What power source(s) will automatically activate to provide essential power?
2. An aircraft is parked at the gate, and the pilot wants to run the air conditioning system without starting the engines. How can this be accomplished?
3. During a long flight, one of the main generators malfunctions. What steps will the flight crew likely take to manage the situation?

Answer True/False Questions:

1. True or False: A RAT can generate power even when the aircraft is stationary.
2. True or False: All modern aircraft rely solely on AC power for their electrical systems.
3. True or False: Batteries are the primary source of power for long-duration flights.
4. True or False: GPUs can only provide DC power to aircraft.
5. True or False: A dynamo generates AC power.

Fill-in-the-Blank Questions:

1. The device that converts DC power to AC power is called a(n) __________.
2. The __________ is a small gas turbine engine used to provide power while the aircraft is on the ground.
3. In an emergency, the aircraft's electrical system will prioritize power to __________ systems.
4. The RAT is deployed from the aircraft's __________.
5. The primary power source for aircraft in flight is ________.

Exercise 1: Sentence Completion (Choose the best word from the list to complete the sentence):

•  Reliability, Redundancy, Emergency, Voltage, Frequency, Maintenance

1. The aircraft's electrical system is designed with _________ so that a single failure won't cause a complete power loss.
2. The APU provides _________ power in case of an engine failure.
3. Regular _________ is essential to ensure the proper functioning of the generators.
4. The _________ of the AC power in the aircraft is typically 400 Hz.
5. High _________ is a critical requirement for aircraft power systems.
6. The _____ of the power should be stable to prevent damage to the equipment.

Exercise 2: Using Prepositions (Fill in the blanks with the correct preposition):
•  of, to, for, from, on

1. The generator is connected _____ the engine.
2. The voltage is converted _____ DC _____ AC by the inverter.
3. The battery provides power _____ the APU during engine start.
4. The engineer is responsible _____ the maintenance _____ the electrical system.
5. The system is independent ____ engine.


Exercise 3: Question Formation (Re-arrange the words to form a grammatically correct question):
1. APU / provides / does / the / power / ?
2. What / is / frequency / the / AC / ?
3. maintenance / who / the / responsible / is / for / ?
4. System / this/ is / redundant / ?
5. Where / is / installed/ the / APU/ ?

Exercise 4: Verb Tenses (Choose the correct verb tense):

1. The technician (check/checked/will check) the batteries yesterday.
2. The APU (provides/is providing/will provide) power while the aircraft is on the ground.
3. The engineers (design/designed/are designing) a new power distribution system.
4. If the engine (fails/failed/will fail), the RAT will deploy.
5. She (monitor/monitored/is monitoring) the voltage level every hour.
6. The aircraft (use/used/is using) a complex power system.

Exercise 5: Using Conjunctions (Combine the two sentences using the given conjunction):

•  because, but, and, if, although

1. The generator failed. The aircraft had to divert to the nearest airport. (because)
2. The RAT provides emergency power. Its power output is limited. (but)
3. The power system is redundant. It is also reliable. (and)
4. The engine fails. The RAT will deploy automatically. (if)
5. The system is complex. It's easy to maintain. (although)

Exercise 6: Correct the Sentence (Identify and correct any grammatical errors)

1. Them generators are very important.
2. She don't know how to troubleshoot a electrical system.
3. The voltage are too high.
4. He are responsible to maintenance.
5. If the engine will fail, the RAT deploys.


Unit 3 Aircraft Power Distribution System
1) Core Concepts:

•  Power Distribution System: Система распределения электроэнергии
•  Power Management System: Система управления электропитанием
•  Bus System: Шинная система
•  Load Management: Управление нагрузкой
•  Power Quality: Качество электроэнергии
•  System Protection: Защита системы
•  Redundancy: Резервирование, избыточность
•  Reliability: Надежность
•  Safety: Безопасность
•  Efficiency: Эффективность
•  Electrical Load Analysis: Анализ электрической нагрузки

2) Components:

•  Bus Bar: Шина (токопроводящая)
•  Main Bus: Главная шина
•  Essential Bus: Основная шина (шина жизненно важных систем)
•  Non-Essential Bus: Неосновная шина (шина второстепенных систем)
•  Distribution Panel: Распределительная панель
•  Circuit Breaker: Автоматический выключатель (предохранитель)
•  Fuse: Предохранитель
•  Relay: Реле
•  Contactor: Контактор
•  Transformer Rectifier Unit (TRU): Трансформаторно-выпрямительное устройство (ТВУ)
•  Power Inverter: Инвертор (преобразователь постоянного тока в переменный)
•  Remote Power Controller (RPC): Удалённый контроллер мощности
•  Solid State Power Controller (SSPC): Твердотельный контроллер мощности
•  Wiring Harness: Жгут проводов
•  Connector: Разъем
•  Electrical Load Center (ELC): Центр электрической нагрузки

3) Functions & Operations:

•  Power Switching: Переключение питания
•  Load Shedding: Сброс нагрузки
•  Power Transfer: Передача мощности
•  Circuit Protection: Защита цепи
•  Overcurrent Protection: Защита от перегрузки по току
•  Overvoltage Protection: Защита от перенапряжения
•  Undervoltage Protection: Защита от пониженного напряжения
•  Ground Fault Protection: Защита от замыкания на землю
•  Automatic Transfer Switch (ATS): Автоматический переключатель
•  Load Prioritization: Приоритизация нагрузки
•  Power Distribution Unit (PDU): Блок распределения питания

4) Measurements & Monitoring:

•  Voltage Monitoring: Контроль напряжения
•  Current Monitoring: Контроль тока
•  Power Monitoring: Контроль мощности
•  Fault Detection: Обнаружение неисправностей
•  Status Indication: Индикация состояния
•  Telemetry: Телеметрия
•  Built-In Test Equipment (BITE): Встроенное контрольно-измерительное оборудование

5) Regulations & Standards:

•  Aerospace Standards: Аэрокосмические стандарты
•  Federal Aviation Regulations (FAR): Федеральные авиационные правила (ФАП)
•  Certification: Сертификация
•  Compliance: Соответствие (стандартам)

6) Example Phrases:
•  "The power distribution system ensures that electricity is delivered to all essential systems." - "Система распределения электроэнергии обеспечивает подачу электроэнергии ко всем жизненно важным системам."
•  "The essential bus provides power to critical avionics equipment." - "Основная шина обеспечивает питание критически важного авиационного оборудования."
•  "The circuit breaker tripped due to an overcurrent." - "Автоматический выключатель сработал из-за перегрузки по току."
•  "Load shedding is activated to reduce the electrical load during an emergency." - "Для снижения электрической нагрузки в аварийной ситуации активируется сброс нагрузки."

Exercise 1: Fill in the blanks with the correct form of the verb (present simple, past simple, future simple, present continuous):

1. The power management system __________ (monitor) the voltage levels continuously. (Present Simple - habitual action)
2. The technician __________ (replace) the faulty circuit breaker yesterday. (Past Simple - completed action)
3. The essential bus __________ (supply) power to the navigation system. (Present Simple - general truth)
4. Load shedding __________ (activate) automatically if there is an overload. (Future Simple - prediction based on a condition)
5. The engineers __________ (design) a new power distribution system this year. (Present Continuous - ongoing action)
6. The pilot _____ (rely) on instruments during the flight.(Present Simple-habitual action)

Exercise 2: Choose the correct article (a, an, the) or no article (-):

1. _____ circuit breaker protects the system from _____ overcurrent.
2. He needed _____ transformer rectifier unit to convert AC to DC.
3. _____ redundancy is crucial aspect of _____ power distribution system.
4. _____ electrical load analysis helps determine the power requirements.
5. She is working on _____ new connector design.

Exercise 3: Prepositions of Place/Direction/Time

1. The wiring harness runs ______ the length ______ the aircraft.
2. The technician is working ______ the distribution panel.
3. The maintenance needs to be done ______ Monday.
4. The signal goes ____ the wires ____ the instruments.
5. This instrument is located ____ of the distribution panel.

Exercise 4: Correct the Sentence (Identify and correct any grammatical errors)

1. He are checking the voltage on a bus bar.
2. The fuse did blown because of the short circuit.
3. The voltage is more higher than it should be.
4. She don't know how load shedding works.
5. If the overvoltage will occur, the system shuts down.

Exercise 5: Sentence Building (Use the given words to form a grammatically correct sentence).

1. System / essential / the / power / is / to / bus / important. (Order of importance)
2. Protected / circuit / the / is / by / breaker / an / overcurrent. (Passive voice)
3. Analyzing / electrical / they / are / load / the / analysis. (Present Continuous)
4. Fuse / the / replace / how / does / she / to / know. (Question)
5. Safety / power / the / crucial / distribution / is / for / system. (Emphasis on safety)

Exercise 6: Rewrite the sentences using the passive voice:

1. The engineers design the power distribution system.
2. Technicians maintain the electrical load centers.
3. They are installing a new remote power controller.
4. Someone stole a multimeter.
5. The electric system connects the main generator to the essential bus.

Read and translate the text
The aircraft power distribution system is a critical component, ensuring reliable electrical power reaches all essential equipment. Designed with careful attention to safety and redundancy, it uses a complex network of bus bars to distribute power. The main bus receives power from the generators and APU. From there, power is directed to various sub-systems via essential buses and non-essential buses.
Load management is crucial to prevent overload conditions. The power management system continuously monitors voltage and current levels. If an overcurrent is detected, a circuit breaker or fuse will trip, providing circuit protection. In more extreme situations, the system will initiate load shedding, disconnecting non-critical systems to maintain power to essential ones, such as those connected to the essential bus.
A Transformer Rectifier Unit (TRU) is used to convert AC power to DC power, and a Power Inverter performs the reverse function when needed. Remote Power Controllers (RPCs) and Solid State Power Controllers (SSPCs) allow for efficient and reliable power switching.
Regular maintenance and electrical load analysis are essential to ensure the reliability and efficiency of the system. The wiring harness, with its many connectors, is carefully routed to minimize interference and ensure signal integrity. The distribution panel houses many of these components. If the system is broken you can check built-in test equipment.
Following aerospace standards and undergoing rigorous certification are paramount to ensure the power distribution system meets all safety requirements and performs as designed."

Answer the questions

1. What is the main function of the aircraft power distribution system?
2. What two key design considerations are emphasized in the first sentence of the text?
3. Where does the main bus receive its power from?
4. What happens if an overcurrent is detected in the system?
5. What is load shedding, and why is it necessary?
6. What is the purpose of Transformer Rectifier Unit?
7. What component used to switch power?
8. Why electrical load analysis is essential?
9. Why is there a wiring harness?
10. Name a few aerospace standards
11. Why are both essential and non-essential buses used in the system? What's the purpose of having two categories?
12. Why is regular maintenance so important for a system like this?
3. What are the potential consequences if the power distribution system fails?
12. How does "built-in test equipment" helps to perform the maintenance?
13. If you were an engineer designing a new power distribution system, what are some specific features you would incorporate to improve its reliability and safety?
14. Why might remote power controllers be preferable to traditional circuit breakers in certain applications within the system?
15. Imagine a scenario where the power management system detects a potential overload. What steps would you expect the system to take, in what order?
16. What is the role of engineers, maintenance personals, and flight crew to keep the electrical system working in good conditions?

Answer True/False questions

1. True or False: The power distribution system is only responsible for delivering power to non-essential systems.
2. True or False: Fuses and circuit breakers serve the same basic function.
3. True or False: Load shedding is a manual process that requires pilot intervention.
4. True or False: The TRU converts DC power to AC power.
5. The wire is routed for high efficiency.


Unit 4 Aircraft Power Transformation System
1) General words:
1) Power Transformation System: Система преобразования электроэнергии
· Voltage Transformation: Преобразование напряжения
· Frequency Conversion: Преобразование частоты
· AC to DC Conversion: Преобразование переменного тока в постоянный
· DC to AC Conversion: Преобразование постоянного тока в переменный
· Power Conditioning: Кондиционирование электроэнергии
· Power Regulation: Регулирование электроэнергии
· Harmonic Distortion: Гармонические искажения
· Efficiency: Эффективность
· Isolation: Изоляция
· Regulation: Регулирование

2) Components:

•  Transformer: Трансформатор
•  Transformer Rectifier Unit (TRU): Трансформаторно-выпрямительное устройство (ТВУ)
•  Inverter: Инвертор (преобразователь постоянного тока в переменный)
•  Converter: Конвертер (преобразователь электроэнергии)
•  AC-DC Converter: Преобразователь переменного тока в постоянный
•  DC-DC Converter: Преобразователь постоянного тока в постоянный
•  Autotransformer: Автотрансформатор
•  Cycloconverter: Циклоконвертер (преобразователь частоты)
•  Solid State Transformer (SST): Твердотельный трансформатор
•  Filter: Фильтр
•  Harmonic Filter: Фильтр гармоник
•  Smoothing Capacitor: Сглаживающий конденсатор
•  Choke (Inductor): Дроссель (катушка индуктивности)
•  Voltage Regulator: Регулятор напряжения
•  Rectifier: Выпрямитель (преобразователь переменного тока в постоянный)
•  Diode: Диод
•  Thyristor: Тиристор
•  Insulated Gate Bipolar Transistor (IGBT): Биполярный транзистор с изолированным затвором (БТИЗ)
•  Power MOSFET: Силовой МОП-транзистор

3) Functions & Operations:

•  Stepping Up Voltage: Повышение напряжения
•  Stepping Down Voltage: Понижение напряжения
•  Voltage Regulation: Регулирование напряжения
•  Frequency Regulation: Регулирование частоты
•  Power Factor Correction: Коррекция коэффициента мощности
•  Harmonic Mitigation: Снижение гармоник
•  Isolation Transformer: Разделительный трансформатор
•  Pulse Width Modulation (PWM): Широтно-импульсная модуляция (ШИМ)
•  Switching Frequency: Частота переключения
•  Power Conversion Efficiency: Эффективность преобразования электроэнергии

4) Measurements & Monitoring:

•  Voltage Measurement: Измерение напряжения
•  Current Measurement: Измерение тока
•  Frequency Measurement: Измерение частоты
•  Harmonic Analysis: Анализ гармоник
•  Power Quality Analysis: Анализ качества электроэнергии
•  Efficiency Measurement: Измерение эффективности
•  Temperature Monitoring: Контроль температуры
•  Fault Detection: Обнаружение неисправностей

5) Technical Specs:

•  Input Voltage: Входное напряжение
•  Output Voltage: Выходное напряжение
•  Input Frequency: Входная частота
•  Output Frequency: Выходная частота
•  Power Rating: Номинальная мощность
•  Efficiency Rating: Номинальная эффективность
•  Total Harmonic Distortion (THD): Общий коэффициент гармонических искажений (КГИ)
•  Isolation Voltage: Напряжение изоляции

Exercise 1: Fill in the blanks with the correct form of the verb (present simple, past simple, future simple, present continuous):

1. The transformer __________ (step down) the voltage from 115V AC to 28V AC. (Present Simple - describes a function)
2. The technician __________ (replace) the faulty inverter yesterday. (Past Simple - completed action)
3. The power management system __________ (monitor) the frequency constantly. (Present Simple - habitual action)
4. If the voltage __________ (drop) too low, the system will shut down automatically. (Future Simple - prediction based on condition)
5. The engineers __________ (design) a new converter for better efficiency. (Present Continuous - action in progress)
6. This converter ____ (reduce) the harmonic distortions. (Present Simple- habitual action)

Exercise 2: Choose the correct article (a, an, the) or no article (-):

1. _____ transformer is used to step up or step down _____ voltage.
2. He needed _____ AC-DC converter to power the device.
3. _____ power regulation is crucial for sensitive avionics.
4. _____ isolation transformer provides galvanic isolation between circuits.
5. She is analyzing _____ harmonic distortion in the power system.

Exercise 3: Prepositions of Place/Direction/Time

1. The filter is placed ______ the input ______ the converter.
2. The power flows ______ the inverter ______ the load.
3. We need to calibrate the voltmeter ______ Monday.
4. The engineer is working ____ finding solutions _____ harmonic distortion.
5. The component sits _____ of the power supply.
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Exercise 4: Correct the Sentence (Identify and correct any grammatical errors)

1. He are testing the transformer rectifier unit.
2. The engineer did replaced the capacitor.
3. The voltage are more higher than specified.
4. She don't know how to use an frequency meter.
5. If the temperature will rise, the system is shuts down.

Exercise 5: Sentence Building (Use the given words to form a grammatically correct sentence).

1. The / voltage / stepped / transformer / down / is / by / the. (Passive voice)
2. For / power / isolation / is / transformer / important / the. (Emphasis on purpose)
3. Efficiency / they / are / measuring / converter / of / the. (Present Continuous)
4. Is / input / what / voltage / the / of / is / TRU / the /? (Question)
5. Harmonic / reduces / mitigation / the / filter / distortion. (Function)

Exercise 6: Rewrite the sentences using the passive voice:

1. The engineer is inspecting the inverter.
2. They designed the new voltage regulator.
3. The rectifier converts AC to DC.
4. Someone stole the transformer.
5. The technicians test the circuit breakers for overvoltage protection.

Read and translate the text
Ensuring the smooth operation of a modern aircraft hinges on a reliable and adaptable electrical system. The aircraft power transformation system acts as the central hub for shaping and refining the electrical power generated by the engines or APU. Think of it as an electrical translator, allowing diverse onboard systems to operate harmoniously.
At its heart lie components like the Transformer Rectifier Unit (TRU), diligently performing AC to DC conversion. This is essential for powering countless avionics systems, flight controls, and passenger amenities that rely on direct current. Conversely, the Inverter steps in to provide DC to AC conversion, feeding power to motors, lighting, and other devices designed for alternating current.
Voltage transformation, both stepping up and stepping down voltage, is a key function. Transformers carefully adjust voltage levels to match the specific needs of individual systems. Careful power conditioning helps smooth fluctuations and eliminate unwanted noise. High performance systems will use a combination of smoothing capacitors and harmonic filters to remove excess noise, and to reduce the effects of harmonic distortion.
But simply converting power isn't enough. Power Regulation is critical, and devices like voltage regulators ensure that sensitive equipment receives a stable and consistent voltage supply, regardless of variations in the aircraft's operating conditions. The efficiency rating is closely monitored. The whole system has undergone extreme test such as high input voltage or low output frequency. The output device requires a high power rating to work smoothly.
From in-flight entertainment to critical flight systems, the power transformation system serves as a silent enabler, ensuring that electricity flows reliably and safely to every corner of the aircraft. Its intricate design and robust components highlight the vital role it plays in modern aviation
Answer the questions
1. What is the main purpose of the aircraft power transformation system?
2. Give examples of two conversions that the system performs.
3. What is the role of a Transformer Rectifier Unit (TRU)?
4. What is the function of a Power Inverter?
5. Why is voltage regulation important in the system?
6. How does a harmonic filter improve the electrical output?
7. Why is the power transformation system necessary in addition to the power generation and distribution systems?
8. What types of equipment might require AC power instead of DC power on an aircraft?
9. What types of devices may contribute to harmonic distortions in the power system?
4. How does efficiency become an important design consideration for transformation systems?
10. How does the filter work in the power transformation system?
11. Imagine you're designing an aircraft with both 115V AC and 28V DC systems. What components would you use to ensure all the equipment receives the correct voltage?
12. What challenges might engineers face when designing a power transformation system that needs to be lightweight and highly efficient?
13. In what situations might it be necessary to use an isolation transformer within the system?
14. What would be some indicators that the system is about to fail?
15. Name a few new technologies that would help with more efficient power management and transfer.

Answer True/False questions:

1. True or False: The power transformation system only converts AC power to DC power.
2. True or False: A voltage regulator maintains a stable voltage output despite fluctuations in input voltage or load.
3. True or False: Harmonics are beneficial for sensitive electrical equipment.
4. True or False: Inverters and converters perform the same function.
5. A rectifier converts DC to AC


Unit 5 Practical Conversations

Acting out Dialogues
Dialogue 1: Troubleshooting a Harmonic Distortion Issue

Setting: An aircraft maintenance hangar, next to an open access panel.

Characters:

•  Alex: A junior electrical engineer.
•  Sarah: A senior electrical engineer, Alex's mentor.

Dialogue:

Alex: "Sarah, I'm seeing some high Total Harmonic Distortion (THD) readings on the avionics bus. I've checked the power supply, and it seems to be within spec."

Sarah: "Okay, Alex. Which bus are you measuring? Is it fed directly from a TRU or Inverter?"

Alex: "It's on the navigation bus, which is supplied by an inverter."

Sarah: "Alright. Have you checked the filter on the output of the inverter? A failing harmonic filter is a common culprit for THD issues."

Alex: "Not yet. I'll test that. Could it also be a problem with the power factor correction on the load side?"

Sarah: "Potentially, but let's start with the inverter and its associated components. If the filter is fine, then we can start investigating the loads themselves. Remember to use the oscilloscope and do a harmonic analysis to understand which frequencies are causing the problem."

Alex: "Got it. I'll check the filter and let you know what I find."


Dialogue 2: Designing a More Efficient Power Transformation System

Setting: An engineering office, with schematics and component datasheets spread across a desk.

Characters:

•  Ben: A lead electrical engineer.
•  Maria: A research and development engineer.

Dialogue:

Ben: "Maria, we need to improve the efficiency of our power transformation system for the new aircraft design. The current system has a relatively low power conversion efficiency."

Maria: "I agree, Ben. I've been looking into using newer Solid State Transformers (SSTs) instead of traditional transformers. They offer better efficiency and can be smaller and lighter."

Ben: "That's promising. But what about the switching frequency? Will increasing it cause more EMI?"

Maria: "That's a valid concern. We'll need to carefully design the filter to mitigate any EMI issues. Also, using wide band gap semiconductors like GaN or SiC in the AC-DC Converter and DC-DC Converter stages could help with both efficiency and EMI."

Ben: "And what about voltage regulation? We need to ensure a stable output voltage, regardless of load changes."

Maria: "The SSTs have excellent voltage regulation capabilities. We can also implement advanced control algorithms using Pulse Width Modulation (PWM) to further improve stability."

Ben: "Excellent. Let's explore these options further. We need to balance efficiency, size, weight, and cost to create the best possible system."


Dialogue 3: Dealing with a System Overvoltage

Setting: The cockpit of an aircraft during flight, with the flight engineer monitoring the electrical system.

Characters:

•  Flight Engineer (David)
•  Pilot (Captain Eva)

Dialogue:

David: "Captain Eva, I'm seeing an overvoltage condition on the main AC bus. The voltage monitoring system is indicating a spike."

Eva: "Okay, David. What could be causing it?"

David: "It could be a problem with the voltage regulator on the main generator, or a surge from one of the loads. I'm going to isolate the most sensitive equipment to prevent a catastrophic damage."

Eva: "I will contact the ground service about this issue."

David: "If it doesn't stabilize soon, we may have to shed some non-essential loads to protect the essential systems. This will also contribute to reduce load and the electrical current."
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