HVAC & Refrigeration 

Energy Saving Module™

Product Overview

The Energy Saving Module (ESM)™ is a system of micro-computer digital optimization modules specifically designed to reduce the electricity consumption (kWh) and maximum demand (KW) of refrigeration and air conditioning compressors by 15% to 20% while maintaining temperature performance. 
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The ESM™ is designed to interface with all types and makes of air conditioning and refrigeration controllers from the simple thermostat single condensing systems to the most sophisticated computer based multiple compressor parallel systems. The ESM™ utilizes worldwide exclusively copyrighted software that has been developed over 20 years to augment existing building and refrigeration control systems. 

The major function of the ESM™ is to optimize the performance of air conditioning and refrigeration compressors while operating within the control parameters of the existing primary controller. 

In addition to its exceptional energy saving capabilities, the ESM™ has several other attributes: 

· The ESM™ reduces compressor run time by 15% - 50% and in so doing extends compressor life. Therefore the ESM™ provides cost reductions to both operating and capital budgets. 

· Using the ESM™ restricts "short cycling" and ensures warranty compliance by controlling the off time of the compressor. The ESM™ is installed in the control circuit in series with and after the thermostat. Because the ESM™ is no more invasive than a thermostat there are no issues with the compressor's warranty. 

· Because the ESM™ complements, but does not replace the primary controls, an accurate evaluation of the ESM performance can be measured at any time after installation of the ESM™ by switching the ESM™ off and comparing the kWh consumption with a similar period with the ESM™ operating. This is critical to qualifying for any of the government or utility rebate programs. 

· Installation is relatively easy and can be carried out by an Authorized Smartcool Controller normally in less than a day for each system required at the site. The ESM's™ are connected in the control circuit in series with the existing compressor controls. 

How are Savings Achieved?

Conventional controls, including the most sophisticated Building Management Systems (BMS') and state-of-the-art refrigeration controls, operate only on reaching pre-programmed fixed (static) values to switch compressors off and on or adjust capacity. When the measured medium is within the dead band the BMS and controllers remain idle until a specific set value is reached. They do nothing to dynamically measure the heat load and adjust the control differential in proportion to the cooling demand or to dynamically control the cycle rate of the compressors. In most cases they do not perform predictive analyses as the ESM™ does. 

The ESM™ microcomputer records the absolute switching values of the primary controller and also measures the 'rate of change' of both the rise and fall of temperatures or pressure during the operating cycle of the compressors. With this data the ESM™ computes a reference heat load to match the cooling capacity and then calculates variable operating parameters (we call this Load Proportional Differential Adjustment or LPDA). LPDA minimizes compressor operation within the absolute switching values, with a resultant reduction in refrigeration and air conditioning compressor run time, reduced electricity consumption (Kwh) and maximum demand (Kw/KVA) as well as the maintenance of the required temperature. 
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Compressor Optimization

A refrigeration compressors' capacity to remove heat is directly proportional to the operating temperature. That is the higher the controlled temperature, the higher the suction temperature (evaporator temperature), the faster the rate of heat removal. 

A refrigeration cycle is a dynamic changing cycle. From the time the compressor commences to run until it stops, the suction pressure, evaporator pressure, the rate of heat exchange, refrigerant flow and many other factors are all continuously changing. 

A refrigeration system is at maximum efficiency immediately after the compressor starts. The efficiency is progressively reduced as the temperature reduces. By adjusting the suction pressure over a narrow band it is possible to maximize the compressor performance increasing cooling capacity by more than 30% and achieve compressor optimization. 

