
copeland scroll compressor wiring diagram

Copeland Scroll Compressor Wiring Diagram: A Comprehensive Guide for HVAC Professionals

Understanding the Copeland scroll compressor wiring diagram is crucial for any HVAC technician

responsible for the installation, maintenance, and troubleshooting of refrigeration and air conditioning

systems. These highly efficient compressors are the heart of many modern cooling units, and their

proper electrical connection ensures optimal performance and longevity. This article delves deep into

the intricacies of Copeland scroll compressor wiring, covering everything from basic electrical principles

to specific wiring configurations for various applications. We will explore the function of key electrical

components, decode common wiring symbols, and provide practical guidance on interpreting and

implementing Copeland scroll compressor wiring diagrams. Whether you're a seasoned professional or

new to the field, this comprehensive guide aims to equip you with the knowledge to confidently tackle

any wiring challenge involving Copeland scroll compressors.
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Interpreting Control Circuitry in Copeland Scroll Compressor Wiring

Safety Precautions When Working with Copeland Scroll Compressor Wiring

Troubleshooting Common Wiring Issues with Copeland Scroll Compressors



Advanced Wiring Concepts for Copeland Scroll Compressors

Understanding the Basics of Copeland Scroll Compressor

Wiring

The electrical connection of a Copeland scroll compressor is a fundamental aspect of HVAC system

setup. A correctly implemented Copeland scroll compressor wiring diagram ensures that power is

delivered efficiently and safely to the compressor's motor. This involves understanding basic electrical

concepts such as voltage, amperage, and circuit protection. The diagram serves as a blueprint,

illustrating the path of electricity from the power source to the compressor and its associated controls.

Familiarity with these diagrams is not just about connecting wires; it's about ensuring the system

operates reliably and prevents potential damage to the expensive compressor. The precision required

in understanding these electrical schematics underscores their importance in the HVAC trade.

At its core, an HVAC system relies on the compressor to circulate refrigerant. The Copeland scroll

compressor, known for its reliability and efficiency, requires a specific electrical input to function. This

input is dictated by the compressor's motor type, typically single-phase or three-phase, and its voltage

and amperage requirements. The wiring diagram provides the precise sequence and connection points

for these electrical feeds, along with the necessary safety devices. Mastering the interpretation of

these diagrams is therefore a foundational skill for anyone working with modern HVAC equipment

featuring Copeland scroll compressors.

Essential Components in a Copeland Scroll Compressor Wiring



Diagram

Deciphering a Copeland scroll compressor wiring diagram involves recognizing and understanding the

function of various electrical components. These components work in concert to power the compressor

and protect it from electrical faults. Each part plays a critical role in the overall operation and safety of

the HVAC system. Identifying these elements on the diagram is the first step towards accurate wiring

and effective troubleshooting.

The Compressor Motor Terminals

The compressor motor itself has a set of terminals where the main power supply is connected. These

are the primary connection points for the compressor’s internal motor windings. The diagram will

clearly indicate which terminals are for the power supply, often labeled with numbers or letters, and

how they relate to the start and run windings, especially in single-phase units. Understanding the

motor’s internal configuration, as depicted on the diagram, is vital for correct hookup.

Capacitors (Start and Run)

Many single-phase Copeland scroll compressors utilize capacitors to aid in starting and to improve

running efficiency. Start capacitors provide a strong surge of current to initiate the motor's rotation,

while run capacitors help maintain a consistent rotating magnetic field for efficient operation. The wiring

diagram will show the specific connections for these capacitors, often to a potential relay or a current

relay for start capacitors, and directly to the motor terminals for run capacitors. The type and

capacitance rating of these capacitors are critical and must match the compressor's specifications as

indicated on the diagram.



Relays (Potential, Current, or Solid-State)

Relays act as electrical switches that control the flow of current to different parts of the motor circuit. A

potential relay, for instance, disconnects the start capacitor once the motor reaches a certain speed,

preventing damage. A current relay operates based on the amperage flowing through the circuit. Solid-

state relays are increasingly common in newer Copeland compressors, offering greater reliability and

precision. The Copeland scroll compressor wiring diagram will illustrate how these relays are

integrated into the circuit, dictating the sequence of operation.

Overload Protectors

Overload protectors are safety devices designed to interrupt the electrical circuit if the compressor

draws too much current, which could be caused by overheating, a locked rotor, or other faults. These

can be internal, built directly into the compressor, or external. The wiring diagram will show how the

overload protector is wired in series with the compressor motor, ensuring that it can effectively cut off

power when necessary. Understanding its placement is crucial for system protection.

Contactors

Contactors are heavy-duty relays used to switch high-current loads, such as the compressor motor.

They are typically controlled by a low-voltage thermostat or control board. The diagram will show the

power terminals of the contactor, which connect to the main power supply, and the coil terminals,

which are energized by the control circuit. The auxiliary contacts on the contactor may also be

depicted for interlocks or signaling purposes.

Control Circuit Components

Beyond the main power circuit, the Copeland scroll compressor wiring diagram will also detail the

control circuit. This includes components like thermostats, low-pressure switches, high-pressure

switches, crankcase heaters, and defrost controls. These devices signal the contactor to energize or



de-energize the compressor based on system conditions. The diagram illustrates how these low-

voltage or line-voltage controls are interconnected to manage the compressor's operation.

Common Single-Phase Copeland Scroll Compressor Wiring

Configurations

Single-phase Copeland scroll compressors are prevalent in residential and light commercial

applications. Their wiring often involves a capacitor-start, capacitor-run (CSCR) configuration, or a

similar system designed to provide adequate starting torque and efficient running. Understanding these

common setups is essential for accurate installation and troubleshooting.

A typical single-phase Copeland scroll compressor wiring diagram will feature terminals for the

common (C), hermetic (H), and start (S) windings. The run capacitor is usually connected between the

common and hermetic terminals, while the start capacitor, along with its associated relay, is connected

in parallel with the run capacitor and the hermetic terminal. The main power supply is then connected

to the appropriate terminals, usually through a contactor and circuit breaker.

Capacitor-Start, Capacitor-Run (CSCR) Wiring

In a CSCR system, both a start and a run capacitor are used. The start capacitor is temporarily

connected to boost starting torque and is then disconnected by a potential relay once the compressor

reaches sufficient speed. The run capacitor remains connected permanently across the run winding to

improve power factor and running efficiency. The wiring diagram will clearly delineate the connections

for the start capacitor, potential relay, and run capacitor to the compressor’s internal windings and the

main power source. Paying close attention to the polarity of capacitor connections, though less critical

for AC motor capacitors, is good practice and will be reflected in the diagram.



Wiring with Potential Relays

Potential relays are a common feature in CSCR circuits. The diagram will show the relay's contacts

wired in series with the start capacitor, and its coil wired in parallel with the start winding. As the

compressor motor speeds up, the voltage across the start winding increases, energizing the potential

relay's coil and opening its contacts, thereby disconnecting the start capacitor. The Copeland scroll

compressor wiring diagram will accurately depict this sequence of operation.

Wiring with Alternate Starting Methods

While CSCR is common, some single-phase compressors might employ other starting methods, such

as permanent split capacitor (PSC) systems, which use a run capacitor only, or systems with current

relays. PSC motors have the run capacitor connected permanently in series with the start winding,

creating a phase shift for starting. If the diagram shows a current relay, it signifies a system where the

start winding is energized until a specific current level is detected. Always refer to the specific

compressor model’s Copeland scroll compressor wiring diagram to confirm the starting method.

Navigating Three-Phase Copeland Scroll Compressor Wiring

Diagrams

Three-phase Copeland scroll compressors are standard in larger commercial and industrial HVAC

systems due to their higher efficiency and power output. The wiring for three-phase motors is generally

simpler than single-phase as they self-start without the need for auxiliary starting components like

capacitors and relays.

A Copeland scroll compressor wiring diagram for a three-phase unit will primarily focus on connecting

the three power leads from the three-phase power supply to the compressor motor terminals. These

terminals are typically designated L1, L2, and L3 (or T1, T2, T3) for the incoming power, and the motor



windings themselves. Correct phase rotation is crucial for the compressor to operate in the correct

direction. The diagram will often include a note or symbol indicating the correct phase sequence for

proper rotation.

Understanding Three-Phase Power Supply

Three-phase power consists of three alternating currents that are out of phase with each other by 120

degrees. This provides a more consistent power delivery compared to single-phase power. The

Copeland scroll compressor wiring diagram will assume a stable three-phase power source is available

at the installation site, and it details how this power is safely routed to the compressor.

Connecting Motor Windings

The diagram will show how the three power lines are connected to the compressor's terminal box. In a

simple configuration, L1 connects to one winding terminal, L2 to another, and L3 to the third. However,

some diagrams might show internal connections within the terminal box for different voltage

configurations or for specific control functions. It is paramount to follow the Copeland scroll compressor

wiring diagram precisely to avoid incorrect connections.

Phase Rotation and its Importance

The direction of rotation for a three-phase motor is determined by the sequence in which the three

phases are connected to the motor. If the phase sequence is incorrect, the compressor will run

backward, which can lead to damage and inefficient operation. HVAC technicians typically test phase

rotation using a phase rotation meter. The Copeland scroll compressor wiring diagram might include

information on how to correct phase rotation if needed, often by simply swapping two of the incoming

power leads at the connection point.



Circuit Protection in Three-Phase Systems

Similar to single-phase systems, three-phase Copeland scroll compressors require appropriate circuit

protection. This typically includes a main disconnect switch and a three-pole circuit breaker or fuses

sized according to the compressor's full-load amperage (FLA) and locked rotor amperage (LRA). The

wiring diagram will illustrate the placement of these protective devices within the overall electrical

schematic.

Interpreting Control Circuitry in Copeland Scroll Compressor

Wiring

The control circuitry is the brain of the HVAC system, dictating when the Copeland scroll compressor

should operate. These circuits are typically low-voltage (24V AC) but can sometimes be line-voltage

depending on the system design. A thorough understanding of the control aspects of the Copeland

scroll compressor wiring diagram is crucial for proper system operation and for diagnosing control-

related faults.

The control circuit usually originates from a transformer that steps down the main voltage to a lower

control voltage. This low voltage then powers various safety devices and the thermostat. When the

thermostat calls for cooling, it energizes a control relay or directly the contactor coil, which then closes

the main power contacts, supplying power to the compressor. The diagram will map out this entire

sequence, including all safety interlocks.

Thermostat and Control Signals

The thermostat, whether mechanical or electronic, is the primary input to the control circuit. The

Copeland scroll compressor wiring diagram will show how the thermostat's terminals are connected to

the control circuit to signal the demand for cooling. This often involves a ‘Y’ wire for the cooling call



and a ‘G’ wire for the fan.

Safety Switches and Interlocks

Crucial safety components are integrated into the control circuit to protect the compressor from

damaging operating conditions. These include:

Low-Pressure Switch (LPS): Opens the circuit if refrigerant pressure drops too low, indicating a

potential loss of charge or a blockage.

High-Pressure Switch (HPS): Opens the circuit if refrigerant pressure rises too high, indicating a

potentialovercharge, airflow obstruction, or condenser fan failure.

Internal/External Overload: As mentioned earlier, these protect against overcurrent.

Crankcase Heater: In some systems, a crankcase heater is wired to a time delay relay or directly

to the control circuit to prevent refrigerant migration into the compressor during off cycles,

especially in colder climates.

The Copeland scroll compressor wiring diagram will show the specific wiring of these safety devices,

usually in series with the contactor coil.

Contactor Coil and Control Voltage

The contactor coil is the solenoid that physically closes the main power contacts. The control voltage

supplied to this coil dictates whether the compressor receives power. The Copeland scroll compressor

wiring diagram will clearly indicate the voltage rating of the contactor coil and how it is energized by

the control circuit. Incorrect voltage to the coil can prevent it from energizing or cause it to fail.



Fan Motor Control

In many systems, the condenser fan motor is controlled in conjunction with the compressor. The wiring

diagram will illustrate how the fan motor receives power, which might be from the same contactor or a

separate control signal. Proper fan operation is essential for heat rejection and preventing compressor

overheating, so its integration into the overall wiring is important.

Safety Precautions When Working with Copeland Scroll

Compressor Wiring

Working with electrical systems, especially those powering high-demand components like Copeland

scroll compressors, demands strict adherence to safety protocols. The electrical hazards associated

with these systems can be severe, ranging from electric shock to fire. Always prioritize safety when

interpreting and implementing any Copeland scroll compressor wiring diagram.

Before commencing any work, ensure that all power to the unit is completely disconnected and locked

out. Verify the absence of voltage using a reliable voltage tester at all relevant points. Understand the

specific voltage and amperage ratings of the components involved, and ensure that all wiring practices

comply with local electrical codes and manufacturer specifications. Never assume a circuit is de-

energized; always test.

Lockout/Tagout Procedures

The most critical safety step is to implement proper lockout/tagout (LOTO) procedures. This involves

de-energizing the electrical supply to the equipment, isolating it from all energy sources, and applying

locks and tags to prevent accidental re-energization. The Copeland scroll compressor wiring diagram is

a guide for the electrical connections, but LOTO is the procedural safeguard before touching any

wires.



Using Appropriate Tools and Personal Protective Equipment (PPE)

Always use insulated tools specifically designed for electrical work. This includes insulated

screwdrivers, pliers, and wire strippers. Wear appropriate PPE, such as safety glasses, insulated

gloves, and flame-resistant clothing. The Copeland scroll compressor wiring diagram assumes you are

working with the right safety gear.

Understanding Wire Gauges and Ratings

The wiring diagram will often specify wire gauges based on amperage requirements and circuit length

to minimize voltage drop and prevent overheating. Using wire that is too small can lead to excessive

heat, potential fire hazards, and inefficient operation. Ensure that the wire gauge and insulation type

match the requirements indicated or implied by the Copeland scroll compressor wiring diagram and

electrical codes.

Correct Polarities and Connections

Even in AC systems, maintaining correct connections is vital. Ensure all connections are tight and

secure to prevent arcing. For systems with polarized components (though less common in compressor

wiring itself, they can be in associated controls), respect polarity as indicated. The Copeland scroll

compressor wiring diagram will show the intended connections; any deviation can compromise safety

and performance.

Working in a Safe Environment

Ensure the work area is dry and well-lit. Avoid working in confined spaces where movement is

restricted, or in the presence of flammable materials. If working at heights, use appropriate safety

harnesses and scaffolding. A clean and organized workspace, as guided by the logical layout of the

Copeland scroll compressor wiring diagram, contributes to a safer operation.



Troubleshooting Common Wiring Issues with Copeland Scroll

Compressors

Wiring problems are a frequent cause of HVAC system malfunctions. When a Copeland scroll

compressor fails to operate, or operates erratically, the electrical connections are a primary area to

investigate. A systematic approach, guided by the Copeland scroll compressor wiring diagram, is

essential for identifying and rectifying these issues.

Common problems include open circuits, short circuits, poor connections, incorrect voltage, and faulty

control components. Each of these can manifest in distinct ways, from a complete lack of compressor

operation to intermittent cycling or unusual noises. Having the correct Copeland scroll compressor

wiring diagram readily available is paramount during the diagnostic process.

No Power to the Compressor

If the compressor is not receiving power, the troubleshooting process should begin at the main

disconnect and breaker. Check for tripped breakers or blown fuses. Then, trace the power through the

contactor. If the contactor is not pulling in, investigate the control circuit, thermostat, and safety

switches. The Copeland scroll compressor wiring diagram will clearly show the path of power from the

source to the compressor.

Intermittent Operation or Short Cycling

Intermittent operation can be caused by loose wire connections, failing capacitors, or malfunctioning

overload protectors that reset themselves. Short cycling might indicate a safety switch tripping and

resetting repeatedly, or a control issue. The diagram helps to identify which components are involved

in these sequences.



Compressor Runs in the Wrong Direction (Three-Phase)

As previously discussed, incorrect phase rotation is a common issue with three-phase compressors. If

the compressor is running backward, it will likely make a loud, unnatural noise and may not build

sufficient pressure. The solution involves identifying the incorrect phase connection on the Copeland

scroll compressor wiring diagram and swapping the offending wires.

Failed Start Component (Single-Phase)

For single-phase compressors, a failure in the start capacitor, run capacitor, or start relay can prevent

the compressor from starting or cause it to hum without rotating. Using a multimeter to test capacitors

for proper capacitance and checking relay continuity according to the Copeland scroll compressor

wiring diagram is crucial.

Burned or Melted Connections

This is often a symptom of a loose connection or an undersized wire, leading to excessive heat.

Inspect all terminal connections, paying close attention to any signs of discoloration or melting. The

Copeland scroll compressor wiring diagram will indicate the correct terminal designations, allowing for

proper reconnection after the faulty connection is repaired.

Advanced Wiring Concepts for Copeland Scroll Compressors

Beyond the fundamental wiring, modern HVAC systems incorporating Copeland scroll compressors

may feature more sophisticated electrical configurations and control strategies. Understanding these

advanced concepts allows for more nuanced troubleshooting and optimized system performance.

This can include variable speed drives (VSDs) or inverter technology, advanced control boards with



diagnostic capabilities, and integrated safety monitoring systems. The Copeland scroll compressor

wiring diagram may be more complex in these instances, requiring a deeper understanding of digital

communication and sophisticated control logic.

Variable Speed Drive (VSD) Integration

Variable speed drives allow the compressor to operate at different speeds, optimizing energy efficiency

by matching compressor output to the cooling load. The wiring diagram for a VSD-controlled system

will show connections between the VSD and the compressor motor, as well as power and control

connections for the VSD itself. This often involves specific encoder feedback wires or communication

protocols.

Communicating Control Systems

Many modern HVAC systems utilize communicating thermostats and control boards. These systems

communicate digitally, rather than through simple electrical signals, allowing for more precise control

and advanced diagnostics. The Copeland scroll compressor wiring diagram in such systems may show

connections for data lines or network cables, in addition to power. Understanding the manufacturer-

specific protocols is key.

Compressor Protection Modules

Some Copeland scroll compressors are equipped with advanced internal or external protection

modules that monitor parameters like motor temperature, current draw, and oil pressure. These

modules can provide sophisticated fault detection and shutdown sequences. The wiring diagram will

illustrate how these modules are connected to the compressor and the main control system, often

acting as an intermediary between the compressor and the primary control board.

The electrical intricacies of Copeland scroll compressors are a vital subject for HVAC professionals. By

thoroughly understanding the Copeland scroll compressor wiring diagram, technicians can ensure safe,



efficient, and reliable operation of cooling systems. Continuous learning and reference to manufacturer-

specific documentation are key to mastering these electrical connections.

Frequently Asked Questions

What are the common wire colors used in Copeland scroll compressor

wiring diagrams and what do they typically represent?

Common wire colors in Copeland scroll compressor diagrams include black for power (L1), red for

power (L2), green for ground, and blue or white for common/control. However, always verify with the

specific compressor model's documentation and the unit's overall wiring scheme as colors can vary.

Where can I find the official wiring diagram for my specific Copeland

scroll compressor model?

The most reliable source for your Copeland scroll compressor's wiring diagram is the manufacturer's

documentation. Look for a sticker or plate on the compressor itself that lists the model number and

serial number. You can then search the Copeland (Emerson Climate Technologies) website for product

manuals or technical specifications using these details.

What is the purpose of the run capacitor in a Copeland scroll

compressor's wiring diagram?

The run capacitor, often wired in series with the auxiliary winding of single-phase scroll compressors,

provides a continuous boost to the motor's starting winding during operation. This helps maintain

efficient motor rotation and prevents overheating.

How do I interpret the terminal designations (e.g., C, S, R, M) on a



Copeland scroll compressor wiring diagram?

Terminal designations on Copeland scroll compressor wiring diagrams typically represent: 'C' for

Common, 'S' for Start, 'R' for Run, and 'M' for Main or Motor. The exact meaning and connection

points will be specific to the compressor type (single-phase, three-phase) and its internal configuration.

Refer to the legend or notes on the diagram for precise interpretation.

What safety precautions should I take before working with Copeland

scroll compressor wiring?

Before any work on Copeland scroll compressor wiring, always disconnect all power to the unit at the

circuit breaker or disconnect switch. Verify that power is off using a multimeter. Additionally, be aware

of potential stored energy in capacitors and follow proper lockout/tagout procedures. If unsure, consult

a qualified HVAC technician.

Additional Resources

Here are 9 book titles related to Copeland scroll compressor wiring diagrams, formatted as requested:

1. Understanding HVAC Electrical Systems: A Practical Guide

This book delves into the fundamental electrical principles that govern HVAC systems. It covers

essential components like motors, relays, and capacitors, providing clear explanations of their

functions. Readers will find detailed insights into troubleshooting common wiring issues, making it an

invaluable resource for understanding compressor operation and diagnostics.

2. Residential HVAC Installation and Servicing

Designed for technicians and DIY enthusiasts, this guide walks through the entire process of installing

and maintaining residential HVAC equipment. It includes sections dedicated to understanding

manufacturer specifications and reading complex wiring diagrams. The book emphasizes safety

procedures and best practices for connecting various electrical components, including scroll

compressors.



3. Commercial Refrigeration: Principles and Practice

This comprehensive text explores the intricacies of commercial refrigeration systems, with a significant

focus on compressor technology. It offers detailed explanations of different compressor types, including

scroll compressors, and their electrical requirements. The book provides practical advice on system

design, installation, and troubleshooting, with extensive coverage of wiring schematics.

4. Troubleshooting Electrical Controls in HVAC Systems

This specialized book targets the diagnosis and repair of electrical control problems in heating,

ventilation, and air conditioning units. It meticulously explains how to interpret control voltage circuits

and identify faults using wiring diagrams. The book includes case studies and practical exercises to

enhance a reader's ability to pinpoint and resolve electrical issues related to compressors.

5. The Art of HVAC Wiring: From Basics to Advanced Schematics

This title serves as a comprehensive educational tool for anyone involved in HVAC wiring. It

progresses from fundamental electrical concepts to the interpretation of intricate wiring diagrams for

various HVAC components. The book provides a structured approach to understanding how different

circuits interact, specifically highlighting the wiring for modern compressors like the Copeland scroll.

6. HVAC Control Systems and Wiring Diagrams Explained

This publication focuses on the control aspects of HVAC systems and the critical role of accurate

wiring diagrams. It breaks down complex control sequences and their corresponding electrical

connections. Readers will gain a deep understanding of how sensors, thermostats, and control boards

interface with the compressor's electrical system, enabling effective troubleshooting.

7. Modern Refrigeration and Air Conditioning: Electrical Fundamentals

This foundational text offers a thorough grounding in the electrical principles essential for modern

refrigeration and air conditioning work. It dedicates significant attention to the electrical components

and wiring of various compressor types, including Copeland scroll units. The book emphasizes the

importance of understanding schematics for safe and efficient operation.

8. Wiring Diagrams for HVAC Equipment: A Technician's Reference



This practical handbook is an indispensable tool for HVAC technicians in the field. It compiles a wide

range of wiring diagrams for common residential and commercial equipment, with specific sections

dedicated to scroll compressors. The book provides clear, annotated diagrams and explanations to aid

in installation, repair, and system diagnostics.

9. Electrical Systems for HVAC: A Comprehensive Approach

This book takes a holistic view of electrical systems within HVAC applications, covering everything

from power supply to control logic. It offers in-depth analysis of how different components, including

Copeland scroll compressors, are integrated into the overall electrical design. The text emphasizes the

application of electrical theory to practical troubleshooting and system optimization.
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