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In the modern industrial landscape, compressed air is often referred to as the "fourth utility." However, unlike water,
electricity, or gas, the efficiency of compressed air systems is highly dependent on the precision of their control
mechanisms. At the heart of this precision lies the Atlas Copco Elektronikon®system. This technical analysis
explores the evolution, engineering architecture, and operational advantages of Elektronikon controllers, ranging
from legacy CP Tronic units to the latest loT-enabled Nano™ and Touch interfaces.

The Evolution of Compressor Control: From Pneumatic to Digital

Historically, air compressors relied on simple pneumatic logic or basic electromechanical relays. While functional,
these systems lacked the granularity required to manage variable air demand efficiently. The introduction of the
Elektronikon® series marked a paradigm shift in the industry, transitioning from reactive control to proactive, data-
driven management. These controllers serve as the central nervous system of the compressor, integrating sensor
data, motor logic, and external communications into a single, cohesive HMI (Human-Machine Interface).

Key Architectural Milestones

¢ Legacy CP Tronic Systems: Often found in older GA and GX series compressors, these units utilized basic
LED indicators and segmented displays. They provided the foundation for digital monitoring but lacked the
advanced connectivity of modern iterations.

¢ Elektronikon® MkIV and MkV: These versions introduced sophisticated graphical displays and the ability to
handle complex VSD (Variable Speed Drive) algorithms, significantly reducing energy consumption by matching
motor speed to actual air demand.

« Elektronikon® Touch and Swipe: Representing the current pinnacle of HMI, these units offer high-resolution
color screens, multi-language support, and intuitive navigation similar to modern smartphones.

 Elektronikon® Nano™: A compact, yet powerful controller designed for smaller units (like the G-series),
emphasizing smartphone integration via the SMARTIink app and Bluetooth connectivity.

Technical Analysis of Elektronikon® Core Mechanics

The operational efficiency of an Atlas Copco compressor is determined by how the controller processes input from
various transducers (pressure, temperature, and vibration). The Elektronikon® system utilizes Proportional-
Integral-Derivative (PID)control loops to maintain a stable discharge pressure while minimizing the frequency of
load/unload cycles.

Pressure Band Optimization

One of the primary functions of the Elektronikon® is managing the pressure band. In a standard setup, a
compressor operates between a minimum (unload) and maximum (load) pressure. Every 1 bar (14.5 psi) of excess
pressure results in an approximately 7% increase in energy consumption. The Elektronikon® minimizes this gap
through:

1. Delayed Second Stop: Calculating the optimum time to stop the motor based on expected air demand,



preventing unnecessary motor starts that cause mechanical wear.

2. Dual Pressure Band: Allowing the system to operate at a lower pressure during off-peak hours (e.g., nights
or weekends) via programmable schedules.

3. Variable Speed Drive (VSD) Integration: The controller continuously adjusts the frequency inverter to ensure
the air production exactly matches the flow requirements.
Mathematical Framework for Energy Savings

To understand the impact of Elektronikon® control, consider the formula for Specific Power Consumption (SPC):
SPC=P/Q
Where:

P = Power input (kW)

Q = Free Air Delivery (m3/min)

The Elektronikon® optimizes P by ensuring that the compressor never generates more pressure than required and
reduces Qwaste by detecting leaks through internal diagnostic algorithms that monitor abnormal pressure drops
during standby periods.

Comparative Evaluation: Controller Specifications and Features

The following table provides a side-by-side comparison of the common Elektronikon® modules currently utilized in
industrial environments, including the legacy 1900071381 (CP Tronic) and the modern Touch/Nano variants.



Feature Elektronikon® CP Tronic Elektronikon® Touch Elektronikon® Nano™

Display Type Segmented LED / Basic 4.3" Full-Color Touchscreen Icon-based LED + App
LCD Interface

Connectivity Serial / Hardwired LAN, SMARTIlink, Modbus, Bluetooth, Wi-Fi,
USB SMARTIink

Remote Control No Yes (Full Browser Support) Yes (Smartphone App)

VSD Support Limited Advanced / Multi-unit Optimized for G-Series
control VSD

Data Logging Minimal (Last 5 errors) Comprehensive (Service Cloud-based (SMARTIink)
History)

Industrial Connectivity and SMARTIink Integration

A critical component mentioned in technical study data is SMARTIlink. This is Atlas Copco's remote monitoring
solution that interfaces directly with the Elektronikon® controller. In the context of Industry 4.0, connectivity is no
longer a luxury; it is a requirement for operational uptime.

The SMARTIink Architecture

The integration works via a cellular or LAN-based gateway that uploads data from the Elektronikon® to a secure
cloud server. The parameters monitored include:

¢ Running Hours vs. Load Hours: Identifying if the compressor is oversized for the application.
¢ Element Outlet Temperature: A leading indicator of oil degradation or cooling system failure.
* Ambient Temperature and Pressure: Correlation data to adjust cooling parameters.

e Service Status: Automated alerts for upcoming filter changes or oil sampling.

With the Elektronikon® Nano™, this connectivity is simplified. Using a smartphone, a technician can configure the
compressor's pressure settings, leak detection routines, and weekly timers without needing to stand in front of the
machine in a noisy compressor room.

Practical Implementation: Programming and Field Configuration

Implementing an Elektronikon® controller, especially when replacing older units like the CP Tronic 1900071381,
requires a systematic approach to ensure safety and system integrity. Below is a generalized technical procedure
for initializing a modern Elektronikon® Touch unit.

Step-by-Step Initialization Procedure

1. Wiring Verification: Ensure all transducer inputs (4-20mA or 0-10V) are correctly terminated. For oil-free
mono scroll compressors like the SF6+, verify the thermal protection sensors for each scroll element.

2. Phase Sequence Check: Unlike standard motors, screw compressors must rotate in a specific direction. The
Elektronikon® typically monitors phase sequence and will prevent startup if the rotation is reversed.

3. Parameter Configuration:

Set the Unload Pressure (typically 0.5 bar above the required system pressure).
4. Set the Load Pressure (the minimum pressure the factory can tolerate).



5. Define the Minimum Stop Time to protect the motor from overheating due to frequent starts.

Troubleshooting and Maintenance of Control Modules

Even the most robust electronics can face challenges in harsh industrial environments. High temperatures,
vibration, and poor power quality are the primary enemies of compressor controllers. When dealing with "second-
hand" or "ready-to-use" units (as often found in local marketplaces like Indonesia), specific checks are mandatory.

Common Failure Modes and Solutions



Symptom

Display Blank / No Power

"Sensor Error" Message

Emergency Stop Fault

Communication Timeout

Probable Cause

Blown internal fuse or power supply
failure.

Open circuit or short in the pressure
transducer.

Corroded E-stop contacts or triggered
safety circuit.

EMC interference or loose CAN-bus
termination.

Recommended Action

Check the 24VAC/DC secondary
transformer output and internal glass
fuses.

Verify 24V loop power to the sensor;
check for cable abrasion in the
compressor cabinet.

Ensure the physical E-stop is reset;
check for continuity across the safety
relay chain.

Ensure shielded cables are grounded
and termination resistors (120 ohm)

are present.

Refurbished vs. New Controllers

For operations utilizing legacy equipment, purchasing a "second-hand normal" Elektronikon® controller can be cost-
effective. However, technical writers and engineers must emphasize that firmware versions must match the
compressor's serial number. A controller from a GA37 VSD will not function correctly on a fixed-speed SF6 scroll
compressor without significant re-flashing of the internal logic, which often requires proprietary Atlas Copco service
software.

Theoretical Context: The Logic of Mono Scroll Control

Mentioned in the technical data is the SF6+ AFF 7.5-HP Tankless High Pressure Oil-Free Mono Scroll Air
Compressor. Controlling a scroll compressor is fundamentally different from a screw compressor. Scroll
compressors operate in a "Start/Stop" logic rather than "Load/Unload."

The Elektronikon® in an SF unit manages the cycling frequency. Since scroll elements are sensitive to heat
buildup during frequent starts, the controller utilizes a specialized algorithm to calculate the cooling time required
between cycles. In multi-scroll units, the Elektronikon® also handles cascade control, that the lead
compressor rotates among the available elements to equalize running hours and extend the mean time between
failures (MTBF).

ensuring

Strategic Implications for Operational Management

The transition from a basic controller to a fully connected Elektronikon® ecosystem represents a move toward
Predictive Maintenance (PdM). Instead of changing oil every 4,000 hours regardless of condition, operators can
use the data from the controller to assess the actual thermal stress the lubricant has undergone.

Furthermore, the ability to monitor multiple compressors via a single LAN connection allows for Master Control
logic. This prevents the "fight" between compressors where multiple units load and unload simultaneously, causing
massive pressure swings and energy spikes. By utilizing the Elektronikon®'s built-in sequencing capabilities, a
facility can achieve a "flat line" pressure delivery, which is essential for precision manufacturing, pharmaceutical
production, and high-tech electronics assembly.

The Atlas Copco Elektronikon® series is far more than a simple interface; it is a sophisticated industrial computer



optimized for the thermodynamics of air compression. Whether it is the legacy reliability of a CP Tronic unit or the
hyper-connected nature of the Elektronikon® Nano™, these systems remain the benchmark for air compressor
control. By leveraging SMARTIlink connectivity, precise PID tuning, and proactive error logging, industrial operators
can ensure that their "fourth utility" remains both reliable and cost-effective. Understanding the technical nuances of
these controllers is not just for maintenance staff; it is a strategic requirement for any facility looking to optimize its
carbon footprint and operational efficiency in an increasingly competitive global market.
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