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Connecting Multiple Air Compressors Together: 

Solutions for Efficiency and Redundancy In Piston Air Compressors.  

 

Executive Summary 

This article provides a comprehensive overview of the evolving solutions for connecting multiple air 

compressors, a critical aspect of modern industrial operations. It outlines three main approaches: basic 

connections, traditional control systems, and the innovative Compressor Controller system. The document 

emphasizes the importance of efficiency, reliability, and cost-effectiveness in compressed air systems, 

highlighting how different connection methods can significantly impact operational performance and bottom-

line results. 

 

Why This Article Is Important In today's competitive industrial landscape, optimizing compressed air 

systems is crucial for operational efficiency and cost management. This article is essential reading for 

several key reasons: 

1. Operational Efficiency: It explains how connecting multiple compressors can 

dramatically improve air supply and overall system efficiency. 

2. Cost Implications: The article explores the financial impacts of different connection 

methods, helping businesses make informed decisions for cost savings. 

3. Technological Advancements: It introduces readers to innovations in compressor 

management, particularly the Compressor Controller system. 

4. Scalability and Future-Proofing: The information helps businesses understand how 

to scale their compressed air systems effectively. 

5. Performance Comparison: The article offers a clear comparison between different 

connection methods. 

6. Risk Mitigation: It addresses critical factors in reducing downtime and ensuring 

continuous operations. 

7. Energy Efficiency: The insights on energy efficiency gains are timely and valuable, 

given the increasing focus on sustainability. 

Understanding these concepts is crucial for facility managers, engineers, and decision-makers in industries 

relying on compressed air. This article provides the knowledge needed to make informed choices that can 

significantly improve operational efficiency, reduce costs, and enhance system reliability.  

http://compressorcontroller.com/
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Adding compressors can significantly enhance a compressed air system's efficiency and reliability. Here 

are key scenarios where adding a reciprocating compressors makes sense: 

1. Increasing Air Supply: When a single compressor can't meet airflow needs, connecting two units 

effectively doubles capacity. This is ideal for growing operations or those with fluctuating demand. 

2. Ensuring Uninterrupted Air Flow: For applications requiring constant air supply, multiple 

compressors provide a failsafe. As one unit reaches its limit, the other kicks in, maintaining 

continuous operation. 

3. Optimizing Load Balancing: Multiple compressors allow for smart distribution of workload, 

preventing overuse of a single unit. This approach enhances overall system efficiency and extends 

equipment lifespan. 

4. Boosting Flexibility: If your operation involves diverse tasks with varying air requirements, linked 

compressors offer the versatility to adapt quickly, improving uptime and performance across 

different applications. 

5. Building in Redundancy: In critical operations, having a backup compressor is invaluable. If one unit 

fails, the other can immediately take over, minimizing costly downtime. 

As businesses expand, connecting multiple compressors becomes crucial for scaling compressed air 

capacity and ensuring system redundancy. Let's explore the fundamentals of multi-compressor setups and 

the latest advancements in this field. 

Why add compressors to an air network?  
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Basics of Connecting Multiple Compressors: 

The standard method involves using check 

valves, a manifold to combine outputs, and 

pressure switches for a cascade system. This 

foundational approach works with or without 

control systems. Moreover this method is still 

the foundation of what needs to be done to 

run air compressor on the same network -  

here's what you need: 

● T-fitting: physically connects compressors and allows airflow between them. 

● Check valves: Prevent backflow between compressors. 

● Regulator and pressure gauge: Control and monitor system pressure. 

● Pressure switches: Manage compressor cycling based on system PSI with Low and High setpoints. 

Most compressors ship with a spring and turn screw for setting the pressure band. 

● Unloader valve: Releases pressure when powering down to prevent loaded starts, can be electric or 

manual. 

● Air manifold: Distributes compressed air to various points of use. 

● High-quality airlines: Ensure efficient air transfer and minimize leaks. 

● Outlet with regulator: Controls air release from the system. 

To connect multiple compressors: 

1. Verify compatibility in phase and 

voltage. 

2. Install check valves on each 

compressor's discharge. 

3. Connect compressors using a T-

fitting. 

4. Create a unified output line. 

5. Set up parallel pressure 

switches with staggered settings 

as shown:  

Use quick-connect fittings where possible for system flexibility. This basic setup provides a foundation and 

can be operated standalone. 
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Pros: 

● Very inexpensive, using 

off-the-shelf hardware 

store components 

● Quick and simple to 

deploy 

Cons: 

● Requires daily intervention, with settings drift of +/-20% 

● No safeguards against failures 

● Highly energy inefficient, wasting an estimated 40% of 

running costs 

● Does not reduce water content in compressed air 

● Challenging load balancing leads to uneven wear on 

compressors 

● Increased downtime due to maintenance challenges 

 

Summary: While accessible and quick to implement, traditional methods suffer from inefficiency, high 

maintenance requirements, and potential reliability issues. The constant need for adjustments and lack of 

optimization make this approach suitable only for small, static operations where simplicity outweighs 

efficiency or downtime concerns. 

Adding Traditional Control Systems to Multiple 

Compressor Setups: 

Offered by major compressor manufacturers, these 

systems provide centralized control and networking 

of compressors. They are connected the same way 

as the basic system, with the addition of controller 

boxes connected to every compressor and wired to a 

central control system. This requires planning and 

typically well-documented manuals, often hundreds 

of pages long, with settings that have to be 

configured by trained staff. 

As an example of a traditional centralized control and 

management system for air compressors, the image 

depicts the Airleader Master Control and Monitoring 

system.  
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Pros: 

● Proven solutions for large enterprises 

● Highly configurable with many parameters 

and settings 

● Improved efficiency over basic traditional 

analog methods 

Cons: 

● Does not reduce water content in 

compressed air 

● Requires extensive training for setup and 

ongoing maintenance 

● High initial cost may be difficult to justify for 

smaller operations 

● Complex setup and operation can lead to 

suboptimal use 

 

Summary: Traditional control systems offer a significant step up in efficiency and control for large operations. 

However, their complexity and cost make them less suitable for small to medium-sized businesses. The need 

for ongoing expert management can offset some of the efficiency gains. 

As an example of such a system is the 

Airleader Master Control and Monitoring 

system, which exemplifies the sophisticated 

approach of traditional centralized control. 

These systems offer a wide array of features, 

including real-time monitoring, advanced 

scheduling capabilities, and detailed 

performance analytics. While they provide a 

high degree of control and potential for 

optimization in large-scale operations, they 

also come with significant challenges. The 

initial setup can be time-consuming and 

requires specialized knowledge, often 

necessitating ongoing support from the 

manufacturer or dedicated in-house experts.  

This level of complexity, while beneficial for large enterprises with diverse and demanding compressed air 

needs, can be overwhelming and cost-prohibitive for smaller operations looking for a more straightforward 

solution to manage multiple compressors. 
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Compressor Controller System: 

The latest evolution in multi-

compressor management, offering a 

balance of efficiency and simplicity. 

At typically half the cost in both 

install maintenance time and expense 

compared to traditional controller 

systems, the Compressor City, a 

standard feature on the  Compressor 

Controller, provides a comprehensive 

self-managed system that is both 

simple to install and integrate. Many 

users of the Compressor Controller agree that it's a short-term solution for a long-term 

problem. 

Pros: 

● Highest energy efficiency, reducing consumption by 

20-30% without a loss in performance or safety.  

● Simple setup and operation 

● Fully automated, no adjustment needed 

● Reduces quantity of water in air by as much as 100%, 

often eliminating or reducing requirements for drying 

and conditioning air 

● Scalable and flexible for changing needs 

● Alarm for alerting of critical issues 

Cons: 

● Moderate initial investment 

compared to standard 

connection 

● Parameters not customizable 

● Does not work for massive air 

networks 

 

Summary: Compressor Controller systems represent the optimal solution for most operations, especially 

small to medium-sized businesses. Offering the highest efficiency gains with the least ongoing 

management, they provide a quick return on investment through energy savings and reduced maintenance 

costs. The combination of simplicity, flexibility, and advanced features makes it ideal for operations 

looking to not only add a compressor but optimize their compressed air systems without the complexity or 

massive waste in cost and maintenance time of traditional control systems. 
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Financial Impact: 

Implementing a Compressor Controller system typically leads to: 

● Reduction in energy and maintenance costs, recovering the purchase price within the first year 

● Extended equipment life and reduced maintenance expenses 

● Improved production quality due to consistent air pressure and reduction in air moisture content 

● Labor savings from reduced manual management needs 

Conclusion: 

While traditional methods offer simplicity and low initial costs, and manufacturer control systems cater to 

large enterprises, Compressor Controllers are the most balanced and efficient solution for most 

operations. They combine the best aspects of both approaches – the simplicity of traditional methods with 

the advanced control of manufacturer systems – done in an optimized, cost-effective way. 

For businesses looking to optimize their multi-compressor setups, the Compressor Controller approach 

offers compelling benefits in energy efficiency, ease of use, and scalability. The initial investment quickly 

pays off through substantial energy savings, reduced maintenance costs, and improved operational 

efficiency. As compressed air needs continue to evolve, adopting a Compressor Controller system 

positions businesses for future growth and optimization. 

 

Criteria Basic Connection 

with an addition of a 

managed controller 

with the addition of the 

Compressor Controller 

Energy Efficiency Gains ★★☆☆☆ ★★★☆☆ ★★★★★ 

System Cost $ $$$$ $$ 

Ease of setup Easy Moderate - Complex Simple 

Aimed at type of organization  

Small (single 

deployment) 

Large and very large 

enterprises Small - medium 

Ease of use 

Moderate, requires 

constant 

management 

Moderate, adjustment 

needed to new parameters 

Automatically, only 

configured at installation 

Scalability Difficult Easy - Moderate Easy 

Load Balancing Manual Semi-Automated Fully Automated 

Pressure Stability ★★☆☆☆ ★★★★☆ ★★★★★ 

 


