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Building Automation Systems (BAS) have evolved from simple pneumatic controls to highly sophisticated, 

networked digital ecosystems. At the forefront of this evolution is Alerton, a brand synonymous with the pioneering 

of the BACnet protocol. As a subsidiary of Honeywell Building Technologies , Alerton provides a robust suite of 

hardware and software solutions designed to optimize building performance, enhance occupant comfort, and 

reduce energy consumption. This technical analysis explores the intricacies of Alerton’s architecture, the 

engineering principles behind their controllers, and the strategic integration of third-party networking tools like the 

BASrouter.

The Theoretical Framework of Alerton BACTalk

The foundation of Alerton’s technology is the BACTalksystem. Unlike proprietary systems that require restrictive

gateways to communicate with external hardware, BACTalk was built from the ground up on the BACnet (Building

Automation and Control networks) standard (ISO 16484-5). This adherence to an open standard ensures

interoperability across various manufacturers' devices.

The system operates on a multi-tier architecture. At the top level, the Management Level consists of operator 

workstations and servers running Compass software. The Control Level utilizes global controllers such as the 

Ascent Control Module (ACM), which act as high-speed data aggregators and routers. Finally, the Field Level 

comprises various VisualLogic Controllers (VLCs)that interact directly with HVAC equipment, sensors, and

actuators.

Key Components of the Alerton Ecosystem

•  Compass Software: The graphical user interface (GUI) that allows facility managers to monitor real-time data, 

manage schedules, and analyze historical trends.

•  Ascent Control Module (ACM): A powerful global controller that supports multiple communication protocols 

simultaneously, including BACnet/IP, BACnet MS/TP, and even legacy protocols via expansion cards.

•  VLC Series Controllers: Direct Digital Control (DDC) units tailored for specific applications like VAV boxes, 

heat pumps, and air handling units (AHUs).

•  Microset Sensors: Intelligent wall sensors that provide not just temperature sensing, but a digital interface for 

occupant interaction with the BAS.

Technical Analysis of Alerton Controllers

Alerton’s controller lineup is engineered for modularity and reliability. The VisualLogic Controller (VLC) line is 

perhaps the most ubiquitous in the field. These controllers utilize EEPROM memoryto store control logic, ensuring

that even in the event of a total power failure, the device retains its programming and operational state.

Hardware Execution and I/O Processing

The I/O (Input/Output) density of an Alerton controller determines its application. For instance, the VLC-1188

features 11 universal inputs and 8 universal outputs, alongside 8 digital outputs. This high density allows a single

controller to manage complex equipment like a large-scale Multi-Zone Air Handling Unit. The universal inputs are



particularly noteworthy; they can be configured via software to accept 0-10VDC, 4-20mA, or thermistor signals

without the need for physical jumpers in most modern iterations.

Mathematical Modeling of Control Loops

Alerton controllers utilize Proportional-Integral-Derivative (PID)control loops to maintain setpoints. The

mathematical execution within the DDC can be represented by the standard PID formula:

u(t) = Kp * e(t) + Ki * "+e(t)dt + Kd * de(t)/dt

Where:

•  u(t): The control signal (e.g., valve position).

•  e(t): The error (Setpoint - Process Variable).

•  Kp, Ki, Kd: Tuning constants for Proportional, Integral, and Derivative gains.

In the VisualLogicprogramming environment, these loops are tuned graphically, allowing engineers to visualize

the response curve and minimize oscillations in high-inertia systems like chilled water loops.

Core Mechanics of BACnet MS/TP Communication

Alerton field controllers typically communicate via BACnet MS/TP (Master-Slave/Token-Passing)over an RS-485

physical layer. Understanding the mechanics of this protocol is essential for system optimization.

Token Passing and Timing

In an MS/TP network, only the device holding the "token" can initiate data transmission. This prevents collisions on 

the wire. The efficiency of the network is governed by parameters such as Max Master and Max Info Frames. If

the Max Master setting is unnecessarily high (e.g., set to 127 when only 30 devices exist), the token is passed to

non-existent addresses, introducing latency.

Addressing and Device Instances

Each Alerton device requires a unique Device Instance Number (0 to 4,194,302) and a MAC Address(0 to 127

for masters). A common technical failure in large-scale deployments is the duplication of these IDs, which leads to

intermittent "offline" status in the Compass workstation as the database struggles to resolve the conflicting data

sources.

Comparison: Alerton Controller Series

The following table provides a technical comparison of common Alerton field controllers to assist in selection for

specific engineering requirements.



Feature VLC-550 VLC-1188 VAV-SD ACM (Global)

Application General Purpose 
Small

Central Plant / Large 
AHU

VAV Terminal Box Network Integration

Inputs 5 Universal 11 Universal 4 Universal + Flow Via Exp. Modules

Outputs 5 Binary 8 Uni / 8 Bin External Actuator N/A (Routing)

Protocol BACnet MS/TP BACnet MS/TP BACnet MS/TP BACnet/IP &amp; 
MS/TP

Programmable Yes (VisualLogic) Yes (VisualLogic) Yes (VisualLogic) Yes (Web-based/
Compass)

Integration Strategy: Using the BASrouter with Alerton

A frequent challenge in Alerton installations is bridging the gap between localized MS/TP segments and the 

broader building IT infrastructure. While Alerton provides its own high-end routers, many integrators utilize the 

Contemporary Controls BASrouter for cost-effective, high-performance integration.

Functional Workflow for IP Integration

The BASrouter serves as a B-BC (BACnet Building Controller)level router that maps MS/TP traffic to BACnet/IP.

The procedural execution for this integration involves:

1.  Physical Layer Connection: Connecting the Alerton MS/TP trunk (3-wire RS-485) to the BASrouter terminals, 

ensuring proper 120-ohm termination at the end of the line.

2.  IP Configuration: Assigning a static IP address to the BASrouter that resides on the same subnet as the 

Alerton Compass Server.

3.  Network Numbering: Crucially, the MS/TP network number assigned in the BASrouter MUST match the 

network number configured in the Alerton Compass device manager. Discrepancies here will result in a failure to 

"discover" devices.

4.  BBMD Setup: If the controllers are on a different subnet than the server, the BACnet Broadcast Management 

Device (BBMD) settings within the BASrouter must be configured to allow broadcast traffic to cross IP routers.

Advanced Programming with VisualLogic

The power of Alerton lies in its VisualLogic programming tool. This is a Visio-based graphical programming 

environment where engineers drag and drop functional blocks to create sequences of operation. These blocks 

include logical gates (AND, OR, NOT), mathematical operators, and complex functions like Optimal Start and 

Demand Limiting.

Procedural Logic Implementation

To implement an Economizer mode in an Alerton VLC, the following logical flow is typical:

•  Step 1: Compare Outside Air Enthalpy with Return Air Enthalpy.

•  Step 2: If Outside Air is lower than the high-limit setpoint and lower than Return Air, enable Economizer.

•  Step 3: Modulate the Outside Air Damper (OAD) based on a PID loop targeting a Mixed Air Temperature 

(MAT) of 55°F.



•  Step 4: Interlock the mechanical cooling (chilled water valve or compressors) to remain disabled until the OAD 

is 100% open and the setpoint is still not met.

Field Guide: Troubleshooting Alerton Networks

Technical malfunctions in Alerton systems usually stem from the physical layer or configuration errors. Below is a

diagnostic guide for common failure modes.

Scenario 1: "Ghosting" Devices or Intermittent Offline Status

Diagnosis: This is often caused by RS-485 Reflections. If the MS/TP trunk is not properly terminated or if there

are "T-taps" in the wiring, signal reflections interfere with the data packets.

Solution:Use an oscilloscope to check the waveform. Ensure 120-ohm resistors are present at the two extreme

ends of the daisy chain. Remove any star configurations or T-taps.

Scenario 2: Excessive "Token Retries" in Network Statistics

Diagnosis: This indicates that the token is being lost. Often caused by Electromagnetic Interference (EMI)or a

faulty transceiver on a single VLC.

Solution:Isolate segments of the network. Use the "Divide and Conquer" method by splitting the trunk in half and

seeing which side continues to produce errors. Check for proximity to high-voltage lines (must be at least 12 inches

away).

Scenario 3: Logic Not Executing as Expected

Diagnosis: Memory corruption or unintended "Auto/Manual" overrides in the BACnet objects.

Solution: Connect via Alerton Envision for BACTalk or Compassand check the "Priority Array" of the object. In

BACnet, there are 16 levels of priority. If a manual override is set at Priority 8, the programmed logic at Priority 16

will be ignored.

Performance Metrics and Energy Optimization

The primary objective of deploying Alerton controllers is to achieve measurable energy savings. Through the use of 

Demand Control Ventilation (DCV) and Static Pressure Resetstrategies, Alerton systems can reduce fan

energy by up to 30% and heating/cooling energy by 20%.

The mathematical basis for these savings is often found in the Affinity Laws for centrifugal pumps and fans:

(P1 / P2) = (N1 / N2)³

Where P is power and N is rotational speed. By using Alerton VLCs to modulate Variable Frequency Drives (VFDs)

based on actual demand rather than fixed setpoints, a small reduction in fan speed leads to a cubic reduction in

power consumption.

Future-Proofing with Alerton Ascent

The latest generation of Alerton technology, the Ascent platform, represents a shift toward IoT (Internet of Things)

 integration. The ACMacts as a secure gateway, providing encrypted communication and the ability to serve up

HTML5 dashboards directly to mobile devices without the need for a dedicated PC client.

Furthermore, the integration of Haystack Taggingallows Alerton data to be easily ingested by third-party analytics



software. This enables predictive maintenance, where machine learning algorithms identify a failing valve or a

leaking coil before it impacts occupant comfort or energy costs.

The efficacy of an Alerton Building Automation System is a product of its stringent adherence to the BACnet

standard, the robust engineering of its VLC hardware, and the flexibility of its VisualLogic programming

environment. By understanding the underlying physics of RS-485 communication and the mathematical logic of

DDC control loops, engineers can design and maintain facilities that are not only efficient but also highly resilient.

As the industry moves toward greater connectivity, the integration of tools like the BASrouter and the adoption of

the Ascent platform ensure that Alerton remains a cornerstone of modern smart building infrastructure. The

synergy between high-level management software and granular field control continues to set the benchmark for

what is possible in the realm of automated facility management.
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