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Understanding the intricacies of industrial compression systems is vital for applications across
healthcare, manufacturing, aerospace, and other high-demand fields. Among these systems, the
double-acting, motor-driven compressor measuring 35.56 x 35.56 centimeters plays a significant role
in efficiently producing oxygen at substantial rates. Specifically, this compressor is capable of
compressing oxygen at a rate of 8.48 kilograms per minute, a feat that combines engineering
precision, power, and reliability. This article delves into the operational principles, design features,
applications, and maintenance considerations of such a compressor, providing a comprehensive
overview of its significance in modern industrial processes.

Overview of the Double-Acting, Motor-Driven
Compressor

Defining the Key Components

The compressor in question is characterized by several defining features:

- Double-Acting Design: This design allows the piston to compress gas on both sides during each
cycle, effectively doubling the volume of compressed gas per stroke.

- Motor-Driven Operation: Powered by an electric motor, the compressor ensures consistent and
controllable operation, suitable for continuous industrial use.

- Dimensional Specifications: With a cross-sectional area of 35.56 cm by 35.56 cm (roughly 14 inches
by 14 inches), the compressor balances compactness with high throughput.

Operational Capacity and Performance

- Flow Rate: Capable of compressing 8.48 kg of oxygen per minute.

- Pressure Range: Typically designed to operate within specific pressure ranges suitable for various
applications.

- Efficiency: Optimized to minimize energy consumption while maximizing output quality and rate.



Principles of Compression in Double-Acting
Compressors

How Double-Acting Compressors Work

A double-acting compressor uses a piston that moves back and forth within a cylinder, with ports and
valves arranged to facilitate compression on both sides of the piston simultaneously. The process
involves:

- Intake Stroke: The piston moves in one direction, drawing in oxygen through an intake valve.

- Compression Stroke: As the piston reverses, both sides of the piston compress the gas, increasing
pressure.

- Discharge Phase: The compressed oxygen is expelled through discharge valves into storage or
distribution systems.

This configuration effectively doubles the volumetric efficiency compared to single-acting designs,
enabling higher flow rates for the same physical size.

Advantages of Double-Acting Design

- Higher Throughput: More oxygen compressed per cycle.

- Compact Size: Increased output without significantly increasing size.

- Energy Efficiency: Reduced power consumption per unit of compressed gas.

- Smooth Operation: Less vibration and pulsation due to balanced piston movement.

Design Features of the 35.56 x 35.56-cm Compressor

Structural Components

- Cylinder and Piston Assembly: Robust materials such as cast iron or aluminum alloys to withstand
high pressures.

- Valves: Precision-machined intake and discharge valves ensuring minimal leakage.

- Motor: Typically an electric induction or synchronous motor designed for continuous operation with
high torque.

Cooling and Lubrication

- Cooling Systems: Air-cooled or water-cooled heat exchangers prevent overheating during sustained
operation.
- Lubrication: Qil lubrication ensures smooth piston movement and reduces wear, with filtering



systems to prevent contamination of oxygen.

Control Systems

- Pressure Sensors: Monitor output pressure and regulate compressor operation.
- Automated Controls: Programmable logic controllers (PLCs) enable precise operation, safety shut-
offs, and maintenance alerts.

Operational Considerations and Performance Metrics

Flow Rate and Compression Ratio

- The compressor's ability to produce 8.48 kg/min of oxygen is dependent on several factors:

- Inlet Oxygen Conditions: Ambient pressure and temperature.

- Discharge Pressure: Higher pressure ratios require more energy but produce higher-pressure
oxygen.

- Efficiency of Components: Valve tightness, piston sealing, and motor performance.

Energy Consumption and Power Requirements

- To achieve the specified flow rate, the compressor consumes a significant amount of electrical
energy, often measured in kilowatts.
- Optimizing motor efficiency and reducing mechanical losses are critical for cost-effective operation.

Safety and Reliability

- Built-in safety features such as pressure relief valves prevent over-pressurization.
- Regular maintenance ensures longevity and consistent performance.
- Monitoring systems detect anomalies before failures occur.

Applications of the Compressor in Industry

Healthcare and Medical Uses

- Oxygen Supply for Hospitals: Reliable high-flow oxygen for respiratory therapy and surgical
procedures.
- Medical Gas Generation: Producing medical-grade oxygen for various treatments.



Industrial Manufacturing

- Metal Cutting and Welding: Supplying oxygen for oxy-fuel processes.
- Chemical Processing: Providing oxygen for oxidation reactions.

Aerospace and Submarine Systems

- Life Support Systems: Generating breathable oxygen in confined environments.
- Propulsion and Fuel Combustion: Supplying oxygen for combustion in rocket engines or submarine
systems.

Environmental and Safety Applications

- Waste Management: Increasing oxygen levels in wastewater treatment.
- Fire Suppression: Controlled oxygen delivery in fire suppression equipment.

Maintenance and Optimization of the Compressor

Routine Inspection and Servicing

- Lubrication Checks: Regular oil level and quality assessments.
- Valve and Sealing Inspection: Ensuring tight seals for preventing leaks.
- Cooling System Maintenance: Cleaning and verifying cooling components.

Performance Monitoring

- Using sensors and data logging to track flow rates, pressure levels, and motor performance.
- Identifying efficiency drops early to plan preventive maintenance.

Upgrades and Modernization

- Incorporating variable frequency drives (VFDs) for energy savings.
- Implementing advanced control systems for automation and remote monitoring.
- Upgrading materials and components to extend lifespan and improve efficiency.



Conclusion: Significance and Future Prospects

The 35.56 x 35.56-cm double-acting, motor-driven compressor capable of compressing 8.48 kg per
minute of oxygen exemplifies the convergence of engineering ingenuity and practical application. Its
design enables high efficiency, reliable performance, and adaptability across a range of industries. As
technology advances, future iterations are expected to incorporate smarter controls, higher energy
efficiency, and more compact designs, further expanding their utility. Understanding the operational
principles, maintenance strategies, and application scope of such compressors is essential for
industries aiming to optimize their oxygen supply systems, improve safety standards, and reduce
operational costs.

The importance of these compressors extends beyond mere mechanical function—they are vital
components that sustain life, enable manufacturing, and support technological progress. As demand
for clean, reliable oxygen increases globally, advancements in compressor technology will continue to
play a crucial role in meeting these needs efficiently and sustainably.

Frequently Asked Questions

What are the key specifications of the compressor that
delivers 8.48 kg/min of oxygen?

The compressor is double-acting, motor-driven, with dimensions of 35.56 x 35.56 cm, and it supplies
oxygen at a rate of 8.48 kg per minute.

How does the double-acting design improve the compressor's
performance?

The double-acting design allows each piston to compress air on both sides, increasing efficiency and
output capacity, which enables it to deliver 8.48 kg/min of oxygen effectively.

What are the typical applications for a compressor with these
specifications?

Such a compressor is commonly used in industrial processes, medical oxygen supply systems, and
high-demand oxygen applications such as welding or chemical manufacturing.

What safety considerations should be taken into account for
this type of compressor?

Operators should ensure proper maintenance, monitor pressure levels, prevent overheating, and
adhere to safety standards to handle high-pressure oxygen safely.

How does the size of 35.56 x 35.56 cm impact the



compressor's installation and space requirements?

The compact dimensions facilitate easier installation in limited spaces, making it suitable for both
industrial and smaller-scale applications.

What maintenance practices are recommended for a motor-
driven, double-acting compressor?

Regular inspection of moving parts, lubrication, checking for leaks, and ensuring proper electrical
connections are essential for reliable operation.

What is the significance of the compressor being motor-driven
in its operation?

A motor-driven compressor provides consistent and controllable compression, enabling precise
regulation of oxygen flow at high rates like 8.48 kg/min.

How does the compression rate of 8.48 kg/min compare to
other industrial oxygen compressors?

This rate indicates a high-capacity compressor suitable for demanding applications, positioning it
above smaller models but within typical ranges for industrial-grade equipment.

Additional Resources

There Are Compressed 8.48kg/min Of Oxygen By A 35.56 X 35.56-cm Double-acting, Motor Driven
Compressor

In the realm of industrial gas supply and medical oxygen generation, the efficiency and reliability of
compressors are paramount. Among such devices, the double-acting, motor-driven compressor
measuring 35.56 x 35.56 cm (14 x 14 inches) stands out as a significant piece of equipment capable
of delivering a substantial flow rate—specifically, approximately 8.48 kilograms per minute (kg/min) of
compressed oxygen. This article delves into the intricacies of this compressor, exploring its design
principles, operational mechanics, applications, and the broader implications of its performance
metrics.

Understanding the Core Specifications

The Significance of the 35.56 x 35.56 cm Dimensions

The compressor’s dimensions—35.56 cm by 35.56 cm—are not arbitrary; they are carefully designed



to balance size, capacity, and efficiency. This square footprint suggests a compact yet robust unit,
suitable for both industrial and medical environments where space optimization is critical. The size
influences several factors:

- Cylinder Volume: The dimensions determine the volume of each compression chamber, impacting
the amount of oxygen compressed per cycle.

- Cooling and Heat Dissipation: A moderate size allows for effective heat management, crucial for
maintaining operational integrity during continuous use.

- Portability and Installation: Compact dimensions facilitate easier installation and potential mobility in
mobile medical units or portable industrial setups.

Flow Rate and Compression Capacity

The key performance metric—8.48 kg/min of oxygen—is a substantial flow rate, indicative of high-
capacity operation. To contextualize this:

- Conversion to Volume: Given that 1 kg of oxygen at standard conditions roughly equates to 718
liters, this compressor can deliver approximately 6,096 liters of oxygen per minute.

Calculation:
8.48 kg/min x 718 L/kg = 6,096 L/min

- Industrial and Medical Relevance: Such a flow rate can support multiple applications simultaneously,
including hospitals, welding operations, or chemical manufacturing processes.

Design and Operation of Double-Acting Compressors

What Is a Double-Acting Compressor?

A double-acting compressor is a type of reciprocating compressor where each piston has two active
compression surfaces—typically the two sides of the piston—allowing compression on both strokes
(both inward and outward movements). This design enhances efficiency by doubling the compression
cycle per piston revolution, resulting in:

- Higher volumetric efficiency
- Reduced vibration
- Smoother operation

In this context, the compressor uses a motor to drive pistons within cylinders, performing
reciprocating motion to compress the incoming oxygen.



Operational Mechanics

The double-acting compressor operates through several key stages:

1. Intake Stroke: The piston moves outward, creating a vacuum that draws in atmospheric or pre-
compressed oxygen into the cylinder through intake valves.

2. Compression Stroke: As the piston moves inward, the intake valve closes, and oxygen is
compressed against the outlet valve.

3. Dual-Side Action: On the opposite side of the piston, a similar process occurs simultaneously,
doubling the compression capacity per cycle.

4. Discharge: The high-pressure oxygen exits through the outlet valve, ready for storage or direct
application.

The motor driving the piston is typically electric, providing consistent torque and enabling precise
control over compression parameters.

Advantages of Double-Acting Design

- Increased Efficiency: By compressing on both sides of the piston, the device achieves higher
throughput with fewer cycles.

- Compactness: The design yields a more compact unit for the same output compared to single-acting
counterparts.

- Lower Mechanical Wear: The balanced load reduces vibration and mechanical stress, extending
operational lifespan.

- Energy Efficiency: More oxygen compressed per unit of energy input, reducing operational costs
over time.

Performance Metrics and Technical Considerations

Compression Ratio and Pressure

The compressor’s ability to deliver 8.48 kg/min hinges on its maximum pressure capacity, which
depends on the intended application. Typical oxygen compressors operate at pressures ranging from
150 to 300 bar (around 15 to 30 MPa). The specific pressure influences:

- Flow Rate: Higher pressures often mean lower volumetric flow rates unless compensated by larger
or more efficient designs.

- Application Suitability: Medical oxygen systems usually operate at lower pressures (~10-15 bar),
while industrial processes may require much higher pressures.



Motor Power and Energy Consumption

Driving a compressor capable of this capacity necessitates significant power input. Factors include:
- Motor Horsepower: Likely in the range of 10 to 30 horsepower (HP) for continuous operation at this
flow rate.

- Energy Efficiency: Modern designs incorporate variable frequency drives (VFDs) and other control
systems to optimize power consumption, reducing operational costs.

Cooling Systems and Heat Management

Compression generates heat, which, if unmanaged, can lead to equipment failure or reduced
efficiency. Cooling strategies involve:

- Air Cooling: Using fans or natural convection for moderate capacity units.

- Water Cooling: For higher capacities, water jackets or heat exchangers are employed.
- Lubrication: Oil-based lubricants reduce wear and assist in heat dissipation in moving parts.

Applications and Industry Impact

Medical Oxygen Supply

Hospitals and clinics rely heavily on oxygen compressors to ensure a steady supply of medical-grade
oxygen. The compact size and high flow rate of the described compressor make it ideal for:

- Emergency Backup Systems
- Portable Oxygen Generators

- Central Gas Supply Lines

Such compressors improve patient care by providing reliable, high-volume oxygen delivery, especially
in emergency or remote settings.

Industrial Uses

Industries like welding, metal cutting, and chemical manufacturing utilize oxygen compressors for:

- Welding and Cutting: Providing high-purity oxygen for oxy-fuel processes.
- Water Treatment: Aeration and oxidation processes.
- Chemical Synthesis: Supplying oxygen for oxidation reactions or other chemical processes.



Environmental and Safety Considerations

High-pressure oxygen systems require strict safety protocols due to:

- Fire Hazard: Oxygen-rich environments can accelerate combustion.
- Leak Prevention: Ensuring seals and valves are intact minimizes leak risks.
- Maintenance: Regular inspections and adherence to standards like OSHA or ISO are critical.

Challenges and Future Developments

Operational Challenges

Despite its advantages, operating such a compressor involves challenges:

- Energy Consumption: High power requirements demand energy-efficient motor controls.
- Maintenance Demands: Mechanical wear necessitates regular servicing.
- Safety Risks: Handling high-pressure oxygen requires rigorous safety protocols.

Innovations in Compressor Technology

Future improvements might include:

- Variable Speed Drives: Enhancing energy efficiency and operational flexibility.

- Advanced Materials: Using wear-resistant and lightweight materials to improve durability.

- Integrated Monitoring: loT-enabled sensors for real-time performance tracking and predictive
maintenance.

- Noise Reduction: Innovations to minimize operational noise for sensitive environments.

Conclusion: The Significance of the 8.48 kg/min Oxygen
Compressor

The described double-acting, motor-driven compressor exemplifies a high-capacity, efficient solution
for oxygen compression needs across multiple sectors. Its compact dimensions belie its impressive
throughput capabilities, making it a vital component in modern medical, industrial, and chemical
applications.

By leveraging advanced design principles—such as double-acting piston operation—the compressor



achieves a balance of performance, reliability, and safety. As industries continue to demand higher
efficiencies and sustainable operations, innovations in compressor technology will further enhance
such devices' capabilities, ensuring they meet evolving standards and applications.

In essence, this compressor not only embodies engineering excellence but also underscores the
critical role of compression technology in advancing healthcare, manufacturing, and environmental
management.
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