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Introduction

The QA 20 KW, 200 Volts D.C shunt generator is a crucial component in various industrial and electrical
applications. Its design and operational parameters make it suitable for providing consistent direct current
(DC) power, especially in situations requiring stable voltage and reliable performance. With an armature
resistance of 1 ohm and a field resistance of 50 ohms, this generator offers specific electrical characteristics
that influence its efficiency, performance, and application scope.

Understanding the detailed working principles, electrical characteristics, and performance factors of this
generator is essential for engineers, technicians, and electrical professionals. This article provides an in-
depth analysis of the QA 20 KW, 200V D.C shunt generator, exploring its construction, operation, electrical
parameters, and practical considerations to maximize its utility.

---

Overview of D.C Shunt Generators

What is a D.C Shunt Generator?

A direct current (DC) shunt generator is a type of electrical generator where the field winding (field coil)
is connected in parallel (shunt) with the armature winding. This configuration allows the generator to
produce a steady output voltage, which can be maintained relatively constant despite variations in load
current.

Basic Working Principle

In a shunt generator:

- The armature rotates within a magnetic field created by the field winding.
- The armature conductors cut the magnetic flux, inducing an electromotive force (EMF).
- The field winding, connected in parallel, produces the magnetic flux necessary for induction.



- The generated EMF and load current determine the overall performance, including terminal voltage and
efficiency.

---

Key Electrical Parameters of the QA 20 KW, 200V D.C Shunt Generator

Armature Resistance (Ra)

- Value: 1 ohm
- Impact: The armature resistance causes voltage drops within the armature circuit, affecting the terminal
voltage under load conditions.
- Significance: A low armature resistance is desirable for higher efficiency, but in this case, the resistance is
1 ohm, which must be considered when calculating voltage regulation and power losses.

Field Resistance (Rf)

- Value: 50 ohms
- Impact: The high field resistance limits the field current, which influences the magnetic flux and,
consequently, the output voltage.
- Significance: Proper control of field excitation is essential for maintaining desired voltage levels.

Power Ratings

- Rated Power Output: 20 kW
- Rated Voltage: 200 V DC
- Rated Current: Calculated as Power/Voltage = 20,000 W / 200 V = 100 A

---

Construction and Design Features

Core Components

- Armature Core: Made of laminated silicon steel to reduce eddy current losses.
- Field Winding: Coiled around the stator to produce magnetic flux.
- Commutator and Brushes: Ensure smooth transfer of current from the rotating armature to external
circuits.
- Frame: Mechanical support and housing for the internal components.

Special Design Considerations

- Adequate cooling mechanisms to dissipate heat generated by resistive losses.



- Robust insulation to withstand high voltages and prevent electrical faults.
- Precise manufacturing to maintain specified resistances and minimize losses.

---

Electrical Characteristics and Performance Analysis

Voltage Regulation

Voltage regulation indicates how much the terminal voltage drops under load compared to no-load voltage.
It depends on:

- Armature resistance (Ra)
- Load current (Ia)
- Magnetic saturation

The formula for approximate voltage regulation is:

\[
\text{Voltage Regulation} \approx \frac{Ia \times Ra}{E} \times 100\%
\]

where:

- \( Ia \) = armature current
- \( Ra \) = armature resistance
- \( E \) = emf generated (no load voltage)

Armature Resistance Effects

The 1-ohm armature resistance causes a voltage drop proportional to load current:

\[
V_{drop} = Ia \times Ra
\]

At rated load (100 A):

\[
V_{drop} = 100 \times 1 = 100 V
\]

This is significant relative to the rated voltage (200 V), indicating a voltage drop of approximately 50%. This



affects the regulation and efficiency, especially at full load.

Field Resistance and Magnetic Flux

The 50-ohm field resistance controls the field current:

\[
If = \frac{V}{Rf} = \frac{200V}{50 \Omega} = 4A
\]

This field current produces the magnetic flux necessary for generating emf. Maintaining this flux is crucial
for voltage stability.

Calculating No-Load and Loaded EMF

- No-load emf (E0): Close to the rated terminal voltage (~200 V).
- Loaded emf (E): Slightly less due to armature reaction and internal drops.

Efficiency Considerations

Efficiency (\( \eta \)) is calculated as:

\[
\eta = \frac{\text{Output Power}}{\text{Input Power}} \times 100\%
\]

Accounting for armature resistance losses:

\[
P_{loss} = I_a^2 \times R_a
\]

At full load (100 A):

\[
P_{loss} = 100^2 \times 1 = 10,000 W = 10 kW
\]

The total input power will be higher than the output power by this loss, emphasizing the importance of
low armature resistance for efficiency.

---



Practical Applications of the QA 20 KW, 200V D.C Shunt Generator

Industrial Power Supply

Providing stable DC power for electroplating, welding, and manufacturing processes.

Battery Charging Systems

Supplying regulated DC voltage for charging large batteries or battery banks.

Excitation Power for Alternators

Serving as an excitation source for AC generators in power plants.

Laboratory and Testing Equipment

Used in electrical laboratories for testing electrical devices and components.

---

Maintenance and Troubleshooting Tips

Regular Inspection

- Check for insulation deterioration.
- Ensure brushes and commutator are clean and properly aligned.
- Measure armature and field resistances periodically to detect anomalies.

Troubleshooting Common Issues

- Voltage Drop Under Load: Could indicate increased armature resistance or weak field excitation.
- Overheating: Due to excessive current, poor ventilation, or short circuits.
- Poor Voltage Regulation: Caused by insufficient field excitation or armature reaction.

Preventive Maintenance

- Keep cooling systems functional.
- Replace worn brushes promptly.
- Monitor resistance values to ensure they meet specifications.

---

Conclusion



The QA 20 KW, 200 Volts D.C shunt generator with an armature resistance of 1 ohm and a field resistance
of 50 ohms is a robust and reliable power source for various industrial applications. Its electrical parameters
significantly influence its performance, efficiency, and stability. Understanding the interplay between
armature and field resistances, along with proper maintenance practices, ensures optimal operation and
longevity of the generator.

By carefully analyzing its construction, electrical characteristics, and practical applications, engineers and
technicians can effectively utilize this generator to meet specific power needs, ensuring continuous and
stable DC power supply across diverse sectors.

---

Key Takeaways

- The armature resistance of 1 ohm leads to notable voltage drops under load, impacting efficiency.
- The high field resistance (50 ohms) limits field current but ensures stable magnetic flux if properly
managed.
- Proper maintenance and understanding of electrical parameters are essential for optimal performance.
- The generator's rated power and voltage make it suitable for industrial and laboratory applications
requiring reliable DC power.

---
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Frequently Asked Questions



What is the rated power and voltage of the QA 20 KW, 200 Volts DC
shunt generator?
The generator is rated at 20 KW power output and operates at a voltage of 200 Volts DC.

How does the armature resistance of 1 Ohm affect the performance of the
generator?
An armature resistance of 1 Ohm causes voltage drops under load, impacting efficiency and voltage
regulation of the generator.

What is the significance of the field resistance being 50 Ohms in this DC
shunt generator?
A field resistance of 50 Ohms controls the field current, influencing the magnetic flux and thus the output
voltage of the generator.

How can the armature and field resistances impact the overall efficiency
of the generator?
Higher armature and field resistances lead to increased power losses as heat, reducing overall efficiency and
requiring proper design considerations.

What are the typical applications for a 20 KW, 200 Volt DC shunt
generator with these specifications?
Such generators are commonly used in small industrial applications, battery charging systems, and as power
sources for DC equipment requiring stable voltage.

How would increasing the field resistance from 50 Ohms to a higher
value affect the generator's output?
Increasing the field resistance reduces the field current, which may decrease the magnetic flux and
consequently lower the output voltage unless compensated by other adjustments.

Additional Resources
QA 20 KW, 200 Volts D.C Shunt Generator Has Armature Resistance = 1 Ohm And Field Resistance =50
Ohms is a powerful and reliable electrical machine designed to generate direct current (DC) electricity for
various industrial and commercial applications. This generator exemplifies the robustness and efficiency



typical of high-capacity shunt machines, making it suitable for situations requiring stable voltage output and
consistent power delivery. Its specifications, including a 20 kW power rating and a 200-volt output voltage,
position it as a versatile solution for applications such as electroplating, battery charging, control systems,
and other DC-powered equipment.

In this comprehensive review, we will delve into the technical features, operational characteristics,
advantages, and limitations of this particular generator. We'll also explore its components, working
principles, and how its resistance values impact performance, providing a detailed understanding for
engineers, technicians, and decision-makers considering its application.

---

Overview of the QA 20 KW, 200 Volts D.C Shunt Generator

The QA 20 KW, 200 Volts D.C shunt generator is designed to deliver a steady 200 V DC output with a
power capacity of 20 kW. It employs a shunt field winding configuration, where the field winding is
connected in parallel with the armature, allowing for relatively stable voltage regulation under varying
load conditions. Its notable specifications include an armature resistance of 1 ohm and a field resistance of 50
ohms, which significantly influence its performance and operational behavior.

The generator's core components include the armature, field winding, commutator, brushes, and the
supporting frame. The armature, with its resistance of 1 ohm, is responsible for generating the electrical
energy, while the field winding, with a resistance of 50 ohms, establishes the magnetic field necessary for
operation.

---

Technical Features and Specifications

Power and Voltage Output
- Power Rating: 20 kW (kilowatts)
- Nominal Voltage: 200 V DC
- Designed for steady voltage output suitable for industrial loads



Electrical Resistances
- Armature Resistance: 1 ohm
- Field Resistance: 50 ohms

Design Aspects
- Shunt field winding configuration
- Suitable for continuous operation
- Compact and durable construction

Efficiency and Regulation
- Moderate internal resistance leading to manageable power losses
- Good voltage regulation under varying load conditions due to shunt design

---

Working Principle and Operation

Understanding how this generator functions requires a grasp of its basic working principle. When the
generator's field winding is energized with an excitation current, it produces a magnetic field. As the
armature conductors rotate within this magnetic field, an electromotive force (EMF) is induced according
to Faraday's law. The induced EMF causes current to flow through the external circuit, delivering
electrical power.

In the case of the QA 20 KW generator, the armature resistance of 1 ohm causes some voltage drop when
current flows, which slightly reduces the terminal voltage under load. The field resistance of 50 ohms
ensures that the field winding draws a controlled, relatively small excitation current, allowing for stable
magnetic flux and voltage regulation.

The generator's operation involves balancing the excitation current and load current to maintain output
voltage. Under increased load, the terminal voltage tends to drop slightly due to armature reaction and
resistance losses, but the shunt field compensates by increasing flux, ensuring voltage stability.

---



Impact of Resistance Values on Performance

Armature Resistance (1 Ohm)
- The armature resistance directly influences the voltage regulation and efficiency.
- A resistance of 1 ohm means that at high load currents, the voltage drop across the armature can be
significant.
- Calculated voltage drop at full load (assuming 20 kW power and 200 V output):

\[
I_{load} = \frac{Power}{Voltage} = \frac{20,000\,W}{200\,V} = 100\,A
\]

Voltage drop across armature:

\[
V_{drop} = I_{load} \times R_{armature} = 100\,A \times 1\,\Omega = 100\,V
\]

This indicates that the terminal voltage might reduce significantly under full load if not compensated,
emphasizing the importance of proper design and regulation.

Field Resistance (50 Ohms)
- A higher field resistance limits the excitation current, impacting magnetic flux and voltage regulation.
- It ensures a stable and controlled field current, preventing excessive excitation that could lead to
saturation or damage.
- The field current at no load:

\[
I_{field} = \frac{V_{field}}{R_{field}} = \text{(depends on excitation voltage)}
\]

Typically, a high resistance like 50 ohms results in a low field current, suitable for stable operation.

---



Advantages of the QA 20 KW, 200 Volts D.C Shunt Generator

- Stable Voltage Regulation: The shunt configuration helps maintain relatively constant output voltage
despite load variations.
- High Power Capacity: Capable of delivering up to 20 kW, suitable for demanding industrial applications.
- Durability and Reliability: Designed for continuous operation with robust construction.
- Ease of Control: The field excitation can be adjusted to regulate the output voltage.
- Relatively Simple Design: Easier maintenance and troubleshooting due to straightforward components.

---

Limitations and Challenges

- Voltage Drop at High Loads: The armature resistance of 1 ohm can cause significant voltage drops under
full load, requiring regulation mechanisms.
- Efficiency Losses: Internal resistance results in power losses, especially at high currents.
- Field Resistance Constraints: The high field resistance limits the excitation current, which can impact the
generator's ability to compensate for voltage drops.
- Size and Weight: High capacity units tend to be large and heavy, impacting installation and mobility.
- Cost: High-capacity generators with robust components can be expensive to manufacture and operate.

---

Applications and Use Cases

The QA 20 KW, 200 V DC shunt generator finds utility in various sectors:

- Electroplating and Electrolysis: Providing stable DC power for plating processes.
- Battery Charging Stations: Ensuring consistent voltage for large battery banks.
- Control Systems: Supplying DC power for industrial control panels.
- Laboratory and Testing Environments: Used in research setups requiring precise voltage regulation.
- Small Scale Manufacturing: Powering DC motors and equipment in manufacturing units.

---



Maintenance and Operational Considerations

Proper maintenance ensures longevity and optimal performance:

- Regular Inspection: Check brushes, commutator, and connections for wear and cleanliness.
- Lubrication: Bearings and moving parts should be lubricated periodically.
- Voltage Regulation: Adjust excitation to compensate for load changes and maintain stable voltage.
- Cooling System: Ensure adequate cooling to prevent overheating due to internal resistance losses.
- Monitoring Resistance: Keep an eye on armature and field resistances; deviations can indicate winding
issues.

---

Conclusion

The QA 20 KW, 200 Volts D.C shunt generator with an armature resistance of 1 ohm and field resistance of
50 ohms is a formidable device for applications demanding reliable and stable DC power. Its design balances
the need for high capacity with manageable resistance values, enabling it to perform effectively in various
industrial settings. While it presents some challenges, particularly related to voltage drops at high loads,
these can be mitigated through proper regulation and maintenance practices.

Its advantages—such as stable voltage regulation, high power output, and straightforward control—make it a
popular choice in specialized applications. However, users must be mindful of its limitations, including
internal resistance-related losses and size. Overall, with proper operational protocols, this generator can
serve as a dependable power source for demanding industrial and commercial tasks, providing years of
service with adequate care.

Whether for large-scale electrochemical processes or critical control systems, the QA 20 KW, 200 V DC
shunt generator exemplifies the effective application of fundamental electrical principles to meet real-
world power needs efficiently and reliably.
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