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Introduction

When aviation professionals, maintenance teams, or aerospace students embark on a CRJ 200 aircraft systems
study, they are stepping into a world of intricate engineering, precision design, and relentless safety standards.
The Bombardier CRJ 200, a regional jet that has served airlines worldwide since the late 1990s, offers a compact
yet sophisticated platform that showcases the evolution of modern jet technology. Understanding its systems is not
merely an academic exercise; it's essential for troubleshooting, certification, and ensuring the highest levels of
operational reliability.

In this comprehensive guide, we'll walk through every major subsystem of the CRJ 200, explain how they interact,
and provide practical insights into how a systems study can be conducted efficiently. Whether you're a seasoned
engineer preparing for an audit or a curious enthusiast wanting to deepen your knowledge, this article will serve as
a valuable reference.

1. Overview of the CRJ 200

The CRJ 200, part of Bombardier's Canadair Regional Jet family, is a twin engine, 50 seat aircraft designed for
short haul routes. It features a sleek, low drag fuselage, a high wing configuration, and a modern fly by wire flight
control system. Its desigh emphasizes fuel efficiency, low operating costs, and a high degree of automation.

Key specifications:

e Length: 35.3 m (115 ft 8 in)

e Wingspan: 29.2 m (95 ft 8 in)

¢ Maximum Take off Weight (MTOW): 28,700 kg (63,300 Ib)
e Typical Cruise Speed: Mach 0.70 (455 kt)

e Range: 1,800 km (1,120 mi) with standard fuel load

These numbers reflect the CRJ 200’s role as a reliable, efficient regional jet. However, behind these figures lies a
complex web of systems that must function in harmony.

2. Flight Deck Systems

2.1 Primary Flight Display (PFD) & Multifunction Display (MFD)

The CRJ 200's flight deck is equipped with a dual display cockpit. The Primary Flight Display (PFD) shows essential
flight parameters—airspeed, altitude, attitude, and navigation. The Multifunction Display (MFD) provides additional
data such as engine performance, weather radar, and maintenance alerts.

These displays are driven by the aircraft’s avionics computer, which processes inputs from sensors and feeds
real time data to the pilot. The displays are also integrated with theflight management computer (FMC), allowing
pilots to input flight plans and receive automated guidance.

2.2 Flight Control System

The CRJ 200 uses a fly by wire (FBW) system that replaces traditional mechanical linkages with electronic signals.



The pilot’s inputs are transmitted to the flight control computers, which calculate the required actuator movements
on the control surfaces. This system provides several benefits:

* Reduced weight and drag
¢ Improved flight envelope protection
e Enhanced redundancy and fault tolerance

In the event of a single actuator failure, the FBW system can redistribute loads to maintain control.

2.3 Autopilot and Flight Director

The autopilot engages when the pilot selects the appropriate mode (e.g., altitude hold, navigation). It uses the FBW
system to maintain the commanded flight path. The flight director overlays guidance cues on the PFD, helping
pilots visualize the correct control inputs. Both systems rely on the aircraft’s inertial reference unit (IRU) and GPS
for accurate positioning.

3. Avionics Suite

3.1 Navigation and Guidance
Key navigation components include:
* Global Positioning System (GPS) receiver
¢ Inertial Reference Unit (IRU) with gyroscopes and accelerometers

¢ Flight Management System (FMS) with database of waypoints
¢ Ground Proximity Warning System (GPWS) and Terrain Awareness and Warning System (TAWS)

These systems work together to provide accurate position, velocity, and altitude data, essential for safe flight

operations.

3.2 Communication Systems
The CRJ 200’s communication suite includes:
* VHF radio for voice communication
¢ HF radio for long range voice and data links

¢ ACARS (Aircraft Communications Addressing & Reporting System) for text based data exchange
¢ Optional satellite communication for extended coverage

These systems ensure reliable contact with air traffic control (ATC) and airline operations centers.

3.3 Weather and Surveillance

Weather radar, Automatic Weather Observing System (AWOS) data reception, and Traffic Collision Avoidance
System (TCAS) are integrated into the avionics suite. They provide pilots with real time weather updates and traffic
advisories, enhancing situational awareness.

4. Electrical Systems

4.1 Power Generation

The aircraft is powered by two Pratt &amp; Whitney PW535D turbofan engines, each providing a 2,000 W generator.
Additionally, the aircraft has a 115 V DC bus and a 28 V DC bus for avionics and other subsystems.

The electrical system includes:

 Primary generators



e Emergency battery packs
e Uninterruptible power supply (UPS) for critical avionics
e Power distribution panels with circuit protection

4.2 Distribution and Redundancy

Redundancy is a core principle. Each critical system has at least two independent power paths. In case of a
generator failure, the aircraft automatically switches to the backup system, ensuring continuous operation.

5. Hydraulic Systems

5.1 System Architecture

The CRJ 200 employs a single hydraulic system with a 4,000 Ib pressure capacity. It powers the flight controls,
landing gear, brakes, and flight control actuators.

Key components:

e Hydraulic pump driven by the engines
e Accumulator for pressure maintenance
e Pressure relief valves
¢ Hydraulic lines and reservoirs

5.2 Redundancy and Safety

Redundancy is built into the hydraulic lines and actuators. In the event of a hydraulic leak or actuator failure, the
system can maintain control through alternate pathways.

6. Environmental Control Systems (ECS)

6.1 Air Conditioning and Pressurization

The ECS manages cabin temperature and pressurization. It draws bleed air from the engines, passes it through
heat exchangers, and distributes it via ductwork. The system uses a pressure control valve to maintain a cabin
altitude of 6,000-8,000 feet.

6.2 Cabin Ventilation

Ventilation fans circulate fresh air, ensuring passenger comfort and preventing stale air buildup. The ECS also
includes dehumidification to maintain optimal humidity levels.

7. Fuel Systems

7.1 Fuel Storage and Distribution

The CRJ 200 carries 4,500 liters (1,200 gallons) of fuel distributed across two wing tanks. Fuel is transferred to the
engines via fuel pumps and lines controlled by the fuel management computer.

Key safety features:

¢ Fuel quantity indicators (FQIS)

e Fuel level sensors

e Fuel temperature monitoring

e Fuel cross feed capability for redundancy

7.2 Fuel Management



The fuel management system calculates optimal fuel load based on flight plan, weather, and aircraft weight. It also
monitors fuel consumption in real time, allowing pilots to adjust burn rates if necessary.

8. Engine Systems

8.1 Pratt &amp; Whitney PW535D
Each engine delivers 5,000 pounds of thrust at takeoff. They feature:
e High pressure compressor
e Low pressure compressor
e Combustor
e High pressure turbine
e Low pressure turbine
8.2 Engine Monitoring

Engine Health Monitoring System (EHMS) tracks parameters such as temperature, pressure, vibration, and fuel
flow. Any anomalies trigger alerts on the cockpit displays, allowing pilots to take corrective action.

9. Landing Gear

9.1 Configuration

The CRJ 200 features a tricycle landing gear with a nose wheel and two main gear units under each wing. Each
main gear unit contains a shock absorber and a wheel brake assembly.

9.2 Actuation and Braking

The gear is hydraulically actuated. Brakes are electro hydraulic, providing precise control during taxi, takeoff, and
landing. Redundancy is achieved by independent hydraulic circuits for each gear unit.

10. Flight Management & Maintenance Systems

10.1 Flight Management Computer (FMC)

The FMC stores flight plans, navigation databases, and performance data. It calculates optimal routes, fuel
consumption, and speed profiles. The FMC also interfaces with the autopilot, providing automated control
commands.

10.2 Maintenance Data Recorders

Key data recorders include:

¢ Flight Data Recorder (FDR)
¢ Cockpit Voice Recorder (CVR)
¢ Aircraft Health Monitoring System (AHMS)

These recorders capture essential flight parameters and system statuses for post flight analysis and troubleshooting.

11. Safety Systems

11.1 Fire Detection and Suppression

Fire detection sensors are placed in the engine nacelles, cockpit, and cargo compartments. In case of a fire, the
suppression system deploys inert gas or foam to extinguish the blaze.



11.2 Emergency Procedures

The CRJ 200's emergency procedures cover engine failure, hydraulic loss, electrical failure, and cabin
depressurization. Pilots are trained to use checklists and the aircraft’s built in autopilot to manage emergencies.

12. Conducting a CRJ 200 Aircraft Systems Study

12.1 Define Objectives

Before starting, clearly state the purpose of the study:

 Certification audit

* Design review

e Training program development
¢ Maintenance optimization

12.2 Gather Documentation

Collect all relevant documents:

¢ Airworthiness directives (ADS)
¢ Maintenance manuals (MM)

e Service bulletins (SBs)
 Flight manuals (FM)

e Manufacturer’s technical data

12.3 Create a System Map

Develop a high level diagram linking major subsystems. Tools such as Microsoft Visio or Lucidchart can help create
clear, labeled schematics.

12.4 Perform Component Analysis

For each subsystem, analyze:

Functionality
Redundancy

Failure modes
Maintenance intervals
Criticality to flight safety
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