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In the realm of automated water maintenance for hot tubs and spas, the Hot
Springs ACE Salt Water System represented a significant shift toward integrated
chemical management. For facility managers, spa technicians, and industrial water
treatment engineers, understanding the specific sensing capabilities of such
systems is vital for maintaining water quality and equipment longevity. A common
technical query among professionals is: does hot springs ace system have chlorine
sensor?

To provide a definitive answer for engineering and maintenance purposes, one
must look at the underlying measurement principles of the ACE system compared
to industrial-grade chemical monitoring solutions. This article explores the
technical architecture of the ACE system, the absence of integrated feedback loops
for chlorine concentration, and how industrial level measurement and chemical
dosing provide a more robust alternative for large-scale applications.

Understanding the ACE Salt Water System
Technology

The ACE Salt Water Sanitizing System was designed to automate the production of
sahitizers using a diamond electrode cell. Unlike traditional chlorine dosing, which
relies on the manual addition of sodium hypochlorite or calcium hypochlorite, the
ACE system utilizes electrolysis to generate active oxygen and chlorine directly
from a salt (sodium chloride) solution.

| Measurement Principles of the ACE Cell

The core technology involves a patented diamond electrode. When a low-voltage
electrical current is applied to the cell, it breaks apart water molecules ($H20%)
and dissolved salt ($NaCl$). This process, known as electrolysis, creates powerful
oxidizers, including hydroxyl radicals (active oxygen) and chlorine.

However, it is critical to distinguish between production and monitoring. While the
system is highly efficient at producing sanitizer, its operational logic is based on
"timed output" rather than "demand-based sensing." The user inputs the spa size
and expected usage level (Output Level 1-10), and the system runs the electrode
for a calculated duration to maintain a baseline sanitizer level.
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| Does the ACE System Include a Chlorine Sensor?

Technically, the answer is no; the Hot Springs ACE system does not have a chlorine
sensor. It does not possess an integrated amperometric or potentiometric sensor
to measure the parts per million (ppm) of free chlorine in the water.

Instead of a feedback loop that adjusts production based on real-time chlorine
levels, the system relies on the following components for its internal logic:

1. Conductivity/Salt Sensor: The system monitors the conductivity of the water to
ensure the salt concentration is within the required range (typically 1,000 to 1,500
ppm). If the salt level is too low, the cell cannot produce enough sanitizer; if it is
too high, it may damage components.

2. Current/Voltage Monitoring: The control board monitors the electrical draw of
the diamond cell to verify it is functioning correctly and to detect scale buildup.

Because there is no chlorine sensor, the system cannot "know" if the chlorine level
has dropped due to a heavy bather load or organic contamination. This is why
manual testing remains a requirement for operators using this technology.

Industrial Chlorine Monitoring vs. Residential
Systems

In industrial water treatment and commercial aquatic facilities, relying on timed
output is often insufficient. Professionals typically utilize dedicated chemical
controllers that incorporate true sensors. For those evaluating product options and
application support, visiting the Main Page of industrial suppliers can provide
insights into more advanced monitoring configurations.

| Comparison of Sensing Technologies
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ACE Salt System Industrial Chemical
Controller

Primary Sensor Conductivity (Salt) ORP or Amperometric
Chlorine Sensor

Feedback Loop None (Open Loop) Automatic Dosing (Closed
Loop)

Measurement Unit Output Level (1-10) Parts Per Million (ppm) or mV

Calibration Not Applicable Required Weekly/Monthly

Level Monitoring Manual check of water level Integrated Level Transmitters

for Chemical Tanks

Measurement Principles: ORP vs. Amperometric
Sensors

Since the ACE system lacks a sensor, it is helpful to understand what an actual
chlorine sensor entails. In B2B and industrial environments, two primary principles
are used:

| 1. Oxidation-Reduction Potential (ORP)

ORP sensors measure the "work potential" of the water. They consist of a noble
metal electrode (usually platinum) and a reference electrode. As chlorine oxidizes
contaminants, it creates an electrical potential measured in millivolts (mV). While
ORP does not measure chlorine ppm directly, it measures the effectiveness of the
sanitizer.

| 2. Amperometric Sensors

These sensors measure the current generated by the reduction of hypochlorous
acid at a cathode. This current is directly proportional to the concentration of free
chlorine. Unlike ORP, amperometric sensors provide a specific ppm reading,
making them the gold standard for precise industrial water chemistry control.
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The Role of Level Measurement in Water Treatment
Systems

In professional water treatment plants where chlorine is generated or dosed, the

measurement of liquid levels in chemical storage tanks is just as important as the
chemical concentration itself. If a system is designed to dose chlorine based on a
sensor's feedback, the operator must ensure that the supply tank is never empty.

| Radar Level Meters

For corrosive chemicals like sodium hypochlorite (liquid bleach), non-contact radar
level meters are preferred. These devices emit high-frequency microwave pulses
(typically in the 26 GHz or 80 GHz range) that reflect off the liquid surface. Because
they do not touch the chemical, they are immune to the corrosive vapors that
would destroy a standard mechanical float.

| Ultrasonic Level Sensors

Ultrasonic sensors are a cost-effective alternative for water tanks and less
aggressive chemical storage. They function by measuring the Time-of-Flight (ToF)
of sound waves. In a spa or small-scale industrial treatment setup, an ultrasonic
sensor can provide a 4-20mA signal to a central PLC, ensuring that the salt brine or
chlorine solution levels are maintained within safe operational boundaries.

| Installation and Maintenance Considerations

While the ACE system is simpler than an industrial plant, it still requires specific
installation and maintenance protocols to compensate for its lack of a chlorine
sensor.

Water Hardness Management: The diamond cell is highly sensitive to calcium
scale. In industrial terms, the "Langelier Saturation Index" (LSI) must be balanced.
Users must often use a "Vanishing Act" calcium remover to bring hardness down to
25-75 ppm.
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Manual Verification: Because the question "does hot springs ace system have
chlorine sensor" is answered in the negative, operators must use DPD
(N,N-diethyl-p-phenylenediamine) test kits or digital photometers to verify chlorine
levels at least once a week.

Cell Cleaning: Every 3 months (90 days), the cell should be inspected. In industrial
level measurement, we refer to this as "preventative sensor maintenance." For the
ACE cell, this involves soaking the electrode in a mild acid solution to remove
calcification.

| Selection Table for Water Treatment Monitoring

When moving beyond basic residential systems to professional-grade water
management, use the following table to select the appropriate sensing and
leveling technology.

Application Recommended Technology

Chemical Tank Level Radar Level Meter Handles corrosive vapors
and provides +2mm
accuracy.

Brine Tank Level Ultrasonic Sensor Cost-effective for
non-foaming aqueous
solutions.

Chlorine Concentration Amperometric Sensor Provides direct ppm feedback
for precise dosing.

Sanitation Effectiveness ORP Sensor Measures the actual killing
power of the water.

Basic Salt Check Toroidal Conductivity Measures salt levels without
electrode fouling.
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| Limitations of Open-Loop Systems

The ACE system is an "open-loop" system. In control theory, an open-loop system
acts regardless of the output it produces. The primary limitation here is the risk of
either "over-chlorination" (which can damage spa covers and heaters) or
"under-chlorination" (which allows for bacterial growth).

In contrast, a B2B industrial solution would integrate a level transmitter and a
chlorine sensor into a single control logic. If the chlorine sensor detects a drop in
ppm, it triggers the dosing pump. Simultaneously, the level meter ensures the
pump does not run dry, which could cause cavitation or motor failure. For those
designing such integrated systems, consulting the Main Page for compatible
instrumentation is a recommended step in the engineering phase.

|Frequent|y Asked Questions (FAQs)

Why doesn't the ACE system include a chlorine
sensor?

Cost and maintenance are the primary factors. Reliable chlorine sensors require
frequent calibration (often weekly) and specialized electrolyte refills. For a
residential consumer product, this level of maintenance is often considered too
burdensome.

How do | know if my ACE system is working without a
sensor?

Operators must look for the "Clean" or "Salt" status lights on the control panel.
However, the only way to confirm chlorine production is through manual chemical
testing. If the salt level is correct (approx. 1,500 ppm) and the cell is drawing the
correct amperage, the system is likely generating oxidizers.
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Can | add an external chlorine sensor to a Hot
Springs spa?

While third-party floating monitors exist that use ORP technology to send data to a
smartphone, they generally do not interface with the spa's internal heater or ACE
control board. They serve as an external monitoring layer only.

What is the difference between the ACE system and
the newer FreshWater Salt System?

Both systems use electrolysis, but the FreshWater Salt System uses a disposable
titanium cartridge rather than a permanent diamond cell. Neither system includes
an integrated chlorine sensor; both rely on user-defined output levels and manual
testing.

What level measurement is needed for salt water
systems?

In large-scale applications, you should monitor the water level in the spa or pool to
prevent the pump from sucking air, and monitor the brine tank level (if using a
brine-based chlorine generator). Ultrasonic sensors are typically used for the main
body of water, while radar is used for chemical storage tanks.

| Conclusion

While the Hot Springs ACE system provides an advanced method for generating
sanitizer, it does not function as a self-regulating chemical controller because it
lacks a chlorine sensor. For residential users, this means manual testing is still a
necessity. For B2B applications and industrial water treatment, the lack of a
feedback loop and integrated level monitoring would necessitate the addition of
external sensors, such as radar level meters and amperometric probes, to ensure
a safe and automated process.
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By understanding these technical boundaries, engineers and facility managers can
better specify the equipment needed for reliable water quality management,
ensuring that both chemical levels and tank volumes are monitored with
professional-grade precision.
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