
 

 

 

 

3228 South Service Road, Suite 301, Burlington, Ontario, L7N 3H8 | T: 905-634-3888 | E: 
info@renteknikgroup.com 

September 2nd, 2013 
  Reference: RGI-166 
MiaTech Inc. 
9480 SE Lawnfield Road 
Clackamas,  
OR 97015, 
USA 
 
Attention: Matt Shawcross, Vice President of Business Development   
 
 
Dear Mr. Shawcross, 
 

Re: MiaTech Condenser Misting System Analysis Report 
for Refrigeration System Field Testing at Grocery Store – Southern Ontario Location 

 
Renteknik Group Inc. is pleased to provide MiaTech Inc. (the “Client”) with our MiaTech Condenser 
Misting System Analysis Report for the Medium and Low Temperature Refrigeration System Field 
Testing done at a 45,000 sq.ft. Grocery Store located in Southern Ontario. 
 
If you have any questions or require any additional information in regards to the Report, please do not 
hesitate to contact our office. 
 
We look forward to working with you again in the future. 
 
Yours sincerely, 
Renteknik Group Inc. 
 

 
 

Per Darren Cooper, P.Eng, LEEDAP, CBCP, President 
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MiaTech Condenser Misting System Analysis Report 

for Medium and Low Temperature Refrigeration System  

 
The following contains a complete Report including the synopsis of the data and savings obtained as a 

result of the installation of the MiaTech Condenser Misting System on the Air Cooled Condensers for the 

Medium and Low Temperature Refrigeration System located at a 45,000sq.ft Grocery Store in Southern 

Ontario. 

1. PROJECT OVERVIEW: 

As a prerequisite to this “Proof of Concept” Project, an initial recommissioning project was carried out in 

the first quarter of 2013 which included the installation of a permanent ClimaCheck Performance 

Analyzing System.  This initial Project was done to allow for the evaluation, recommissioning and 

optimization of energy efficiency of the existing Medium and Low Temperature Refrigeration Racks.  

Based on the analysis and findings, initial energy efficiency measures that were implemented achieved 

an annual energy savings of 173,500 kWh and demand savings of 8 kW. 

The ClimaCheck System is currently operating as a “continuous commissioning” tool using the new base 

line conditions to benchmark System performance allowing the ClimaCheck System to Alert and Alarm 

when these conditions vary from optimum. 

The Existing Refrigeration System consists of Low and Medium Temperature Racks which contain 10 

Copeland Discus Compressors.  The Low Temperature (LT) Rack supplies chilled refrigerant to 16 

Systems that service the frozen product. The Medium Temperature (MT) Rack supplies chilled 

refrigerant to 27 Systems that service the refrigerated product.  The Medium Temperature Rack features 

a Heat Recovery Unit.  The condensing is done by 2 Air Cooled Condensers, one for each Rack, located 

on the roof of the Store with each Condenser having 8 independently controlled Fans. 

As a further Energy Efficiency Measure, a MiaTech Condenser Misting System was installed in 2013 as a 

“Proof of Concept” on the Air Cooled Condensers on the Store Rooftop to improve Refrigeration System 

operation, particularly in peak hot summer periods.  During hot weather the Condensers are less 

efficient at rejecting heat and thus the Refrigeration System has to work harder to meet the required 

Cooling Load which in turn uses more electrical energy.  The MiaTech technology is intended to alleviate 

this issue through its ability to increase peak cooling capacity and reduce peak power demand and 

electrical consumption on the Refrigeration System as well as provide significant savings on water and 

sewage charges.  Renteknik monitored the installation of the MiaTech Condenser Misting System on the 

Air Cooled Condensers and through the use of the ClimaCheck Energy Performance Analyzer evaluated 

its effects on the overall Refrigeration System performance and calculated energy and water savings as a 

result of the MiaTech installation compared to the existing wetting System that was being used. 
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2. PROJECT OBJECTIVE:  

The Project objective was to install the MiaTech Condenser Misting System, (Energy Mist Model 110 for 

the Medium Temperature Rack and Energy Mist Model 160 for the Low Temperature Rack) with energy 

mist shield and 60 misting tips on each Condenser and to utilize the already installed ClimaCheck 

Performance Analyzing System to evaluate and verify the benefits of the MiaTech System.  By using the 

MiaTech System the temperature of the air passing through the Condenser is reduced from Dry Bulb to 

Wet Bulb temperature.   Through the resulting evaporation of the water into the air passing through the 

Condenser, the Condenser can reject more heat and thereby increase cooling capacity.  With the 

Condenser rejecting more heat, the head pressures in the Refrigeration System are reduced and as a 

result the Compressors require less power to operate which will reduce peak power demand.  By 

drawing less power the electrical consumption will be reduced according. 

 

3. OPERATING STRATEGY FOR THE MIATECH MISTING SYSTEM: 

The existing condensing temperature for the Medium and Low Temperature Racks is set to a minimum 

of 25°C (77°F).  The operation of the MiaTech System is controlled by two parameters, the first one 

being the Condenser Fan #7 of 8 turning on in conjunction with the second parameter which is when 

outdoor ambient temperature is higher than 23°C (73°F).  In the event that fan #7 starts with the 

ambient temperature below 23°C (73°F), the MiaTech Misting System does not activate. 

 

4. MEASUREMENT AND VERIFICATION: 

The goal of the initial ClimaCheck Project was to analyze the existing Medium and Low Temperature 

Racks of the Refrigeration System at the Store in order to maximize the energy efficiency and provide 

energy savings and improve the operation of the System.  With these measures in place the 

Refrigeration System operation became more stable, performance improved and significant preliminary 

energy savings were achieved. 

 
As a next step in the post Project Plan, Renteknik conducted an Analysis to verify electricity and water 

usage and energy savings as a result of the MiaTech installation.  

ELECTRICITY USAGE AND SAVINGS 

 
As part of the M&V process Renteknik used the month of July to conduct a 28 day Analysis of the 

Refrigeration System.  During this period the System was analyzed for an initial 7 day period with the 

MiaTech System fully operational, followed by a 14 day period where the MiaTech System was turnoff 

and a final 7 day period with the MiaTech System operational again.  The kWh data for these periods will 

provide sufficient measurements to verify the benefits of the MiaTech installation and estimate average 

weekly energy savings.  Data was collected using the ClimaCheck Energy Performance Analyzer.  Based 

on the assumption that the System is operational for 15 weeks (approximately 4 months) of the year, an 

Estimated Energy Savings for both the Low and Medium Temperature Racks was calculated. 
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Base Case Data (With Sprinklers) 

The Base Case 14 day data generated by the ClimaCheck Performance Analyzer System is detailed in 

Graph 1 (Low Temperature Rack) and Graph 2 (Medium Temperature Rack) below.  The orange bars 

represent the week of July 8-14 and the blue bars represent the week of July 15-21, 2013.  For both the 

Pre-Implementation and Post-Implementation periods, similar weather conditions were selected and 

the data was normalized for the weather conditions in order to ensure accurate comparison of the 

logged and calculated data. 

 

Low Temperature Rack 

Bi-Weekly Electricity Consumption: 20,167 kWh 

Averaged Weekly Electricity Consumption: 10,081 kWh 

 
Medium Temperature Rack 

Bi-Weekly Electricity Consumption: 15,206 kWh 

Averaged Weekly Electricity Consumption: 7,603 kWh 

 

Complete Refrigeration System 

Total Averaged Weekly Consumption: 17,684 kWh 

 

Graph 1: Low Temperature Rack – Pre Miatech 

 
Period 08/07/2013 to 15/07/2013 – Yellow bars (total energy) 
Period 15/07/2013 to 22/07/2103 – Blue bars (total energy) 
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Graph 2: Medium Temperature Rack – Pre MiaTech 

  
Period 08/07/2103 to 15/07/2013 - Yellow bars (total energy) 
Period 15/07/2103 to 22/07/2013 – Blue bars (total energy) 

  

 
 

Energy Efficiency Case 

The Energy Efficiency Case 14 day data generated by the ClimaCheck Performance Analyzer System is 

detailed in Graph 3 (Low Temperature Rack) and Graph 4 (Medium Temperature Rack).  The orange bars 

represent the week of July 1-7 and the blue bars represent the week of July 22-28, 2013. 

 

Low Temperature Rack 

Bi-Weekly Electricity Consumption: 18,732 kWh 

Averaged Weekly Electricity Consumption: 9,366 kWh 

 

Medium Temperature Rack 

Bi-Weekly Electricity Consumption: 13,263 kWh 

Averaged Weekly Electricity Consumption: 6,631 kWh 

 

Complete Refrigeration System 

Total Averaged Weekly Consumption: 15,997 kWh 
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Graph 3: Low Temperature Rack – Post MiaTech 

 
Period 01/07/2103 to 08/07/2013 - Yellow bars (total energy) 
Period 22/07/2103 to 29/07/2013 – Blue bars (total energy) 

  

 
 

Graph 4: Medium Temperature Rack – Post MiaTech 

 
Period 01/07/2103 to 08/07/2013 - Yellow bars (total energy) 
Period 22/07/2103 to 29/07/2013 – Blue bars (total energy) 
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Estimated Savings 

Averaged Weekly Energy Savings: 1,687kWh 

Weeks of Operation: 15 weeks 

Estimated Energy Savings: 25,305kWh 

 

Cost Savings ($0.10/kWh): $2,500.00 

 

WATER USAGE AND SAVINGS 

 
As part of the M&V process Grocery Store Owner supplied water usage data from May 2010 to July 2013 

was compiled to calculate average water usage and cost per day for those periods.  The data was 

analyzed pre and post MiaTech installation to evaluate volume and project cost savings. 

 

Benefits of the MiaTech System are two fold in that it provides, both Energy and Demand Savings as well 

as Savings in the Cost of Water and Sewer Charges. The Energy and Demand Savings are highest during 

the peak of the summer when outdoor ambient temperatures and relative humidity are high.  The 

reduction on Water and Sewer charges is most evident between the months of May through October.   

 

On hot days “garden sprinklers” are often used as a crude method of improving heat rejection by 

wetting Condenser coils based on the theory that it will promote evaporation, improve the efficiency 

with which the waste heat is transferred to the ambient air and subsequently lower the head pressure 

and reduce the amount of electricity needed to run the System.  Since this is a crude method the 

effectiveness is limited and has the disadvantage that it uses an extraordinary amount of water which is 

costly and can ultimately damage the equipment and the roof.   

The MiaTech technology was found to allow the Condenser to reject more heat and thus increase 

cooling capacity and energy efficiency in addition to providing water savings compared to the crude 

“garden sprinkler” method.  The fine mist created by the MiaTech nozzles allows the water to be fully 

evaporated into the air thus reducing the temperature of the air (from dry bulb to wet bulb).  By doing 

this, almost all the air passing through the Condenser is cooler and thus the operation of the Condenser 

is greatly improved in high ambient temperatures.  By comparison, the crude “garden sprinkler” wets 

the condenser with drops of water in an uneven manner.  These water drops typically then wet the fins 

of the evaporator in an uneven manner with much of the water falling through the Condenser (or 

missing the Condenser all together) which excessively wets the equipment and the roof for prolonged 

periods of time which can reduce their life expectancy.  The fact that the air is not cooled in an even 

manner before entering the Condenser reduces the efficiency of this crude method and areas that are 

not wetted do not receive any benefit.  There is typically little or no control of the “garden sprinkler” 

method in that as it does not shut off automatically when not needed.  This results in excessive amounts 

of water usage.  

Based on compiled data, findings showed that there was a significant decrease in water usage resulting 

in significant cost savings post MiaTech implementation as seen in Graph 5 and Graph 6 below.   
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Graph 5: Average Water Usage per Day 2010 to 2013 

 
 

 

Graph 6: Water and Sewage Cost per Day 2010 to 2013 
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TABLE 1: Peak Water Usage per Year 

Year Water Usage May-Oct 
Cost of Water Usage  

May-Oct at Rate $2.14 / m3 

2010 7,343 m3 $ 15,714.00 

2011 5,316 m3 $ 11,376.00 

2012 4,194 m3 $   8,975.00 

  2013*   2,309 m3*   $   4,941.00* 

*2013 data extrapolated for August-December months indicated by dotted lines on the above noted Graphs.  Prior to August, 

2013 is measured data.  Extrapolation based on peak water usage occurring in the month of July until September. 

 

Water Usage Comparison Pre and Post MiaTech Installation 

 

In order to conduct an objective analysis on the water usage, Renteknik conducted 2 analyses comparing 

2012 data with 2013 data and a second analysis combining the average water usage for 2010 through 

2012 compared to 2013 data.  The results of these analyses are detailed below with supporting details 

of the first analysis in Graph 5 above and the second analysis in Graph 7 below.   

 

Annual Water Consumption 2012: 4,194 m3 

Cost at $2.14 / m3: $8,975.00 

 

Average Annual Water Consumption 2010-2012: 5,617m3 

Cost at $2.14 / m3: $12,021.00 

 

Annual Water Consumption 2013: 2,309 m3 

Cost at $2.14 / m3: $4,941.00 

 

Graph 7: Average Water Usage per Day 2010-2012 vs 2013 
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Estimated Savings 

 

Annual Water Consumption Savings from 2012: 1,885 m3 (45% reduction) 

Annual Water Consumption Savings from 2010-2012 average: 3,309 m3 (59% reduction) 

 

Cost Savings at $2.14 / m3 compared to 2012 usage: $4,000.00 

Cost Savings at $2.14 / m3 compared to average usage 2010-2012: $7,000.00 

 

5. CONCLUSIONS: 
 

The installation of a MiaTech Condenser Misting System has proven that substantial savings can be 

achieved not only on the Electricity Bill but also on the Water and Sewer Usage charges.  Table 2 below 

shows a summary of the attained savings. 

Table 2: Pre and Post Implementation Values 

Utility Pre-

Implementation† 
Previous 3 year average 

Post- 

Implementation† 

Savings Annual 

Savings 

Water (Annual Data) 5,618 m3 2,309 m3 3,309 m3 $7,000.00 

Electricity (Weekly Data) 17,684 kWh 15,997 kWh 1,687kWh/week 

25,305kWh/year 

$2,500.00 

Combined (Total)  $9,500.00 

† Note: The Pre-Implementation values were calculated from collected data with the utilization of a “garden sprinkler” only in 

order that the data collected reflects the “normal” operating conditions without the MiaTech System.  The Post-

Implementation values were calculated with the use of the MiaTech Condenser Misting System in operation (no “garden 

sprinkler”).  

The savings described above result in a total operational savings (Electricity, Water and Sewer) of 

$9,500.00.  Based on the standard installation cost of a MiaTech System at this location this would 

produce a Simple Payback after incentives of approximately 1.0 years, or 1.5 years if the 2012 Pre-

Implementation Water Usage Data is used.  (Note:  The Consulting Fees for this ‘Proof of Concept’ 

Project are excluded from the Project Cost).  Where Water and Sewer rates are greater than at $2.14 / 

m3 and/or when the Electricity rate is greater than $0.10/kWh the Simple Payback on a similar project 

would be less than 1.0 year. 

Based on these findings it is our recommendation to implement these same measures on other Grocery 

Store locations, particularly if they are utilizing the “garden sprinkler” method for maintaining System 

performance on higher ambient temperature days.  For future installations, a single MiaTech Energy 

Mist 160 can be utilized for both Condensers by incorporating solenoid controlled valves to have either 

of the Condensers or both the Condensers being misted simultaneously based on the same strategy of 

Condenser Fan #7 of 8 operating and the ambient temperature being above 23°C (73°F).  By utilizing this 

single System method there are cost savings over utilizing (2) two separate Systems even with the 
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additional cost of the piping and valves.  For single Condenser Systems or smaller Condensers the Energy 

Mist 110 would be sufficient. 

 

Report Completed By: Marti Faura, B.Eng., M.Eng. 
 

Reviewed By: Darren A. Cooper, P.Eng, CBCP 

Date Completed: September 2nd, 2013 
 

Date Reviewed: September 2nd, 2013 

 
 

 


