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OptecTM Fuel Maximizer 

 

1.0:  Introduction 
The fuel savings from this product are certified by Mesilla Valley Transportation 
Solutions (MVTS) as described in this report. 
 
Note that this report was designed for carriers and providing information relevant to their 
needs. Therefore, the format varies to traditional fuel economy and technical reports. 
 
The Test Summary provides the reader a quick synopsis of the productôs fuel savings. 
Following that is the body of the report and further details on the subjects. This fuel 
economy test was performed using MVTS fuel flow meters, data acquisition system, 
and two trailers operating in the same conditions where one was a compare trailer and 
the other a test trailer. 
 
Contact MVTS with any questions regarding the product or test. As part of an MVTS 
CertifiedTM test, MVTS supports product inquiries, which we encourage carriers to 
utilize.    
 
Note: Blue text indicates a link to the topic. Click to follow. Alt + ă returns the reader to 
the initial location. 
 
 

2.0:  Test Summary 
OptecTM Fuel Maximizer showed an average fuel savings of 5.00% and improvement of 
5.26% on a modern 53ô refrigerated trailer with a Carrier refrigeration unit. Test values vary 
due to the mathematics of using percent values. Fleets should use 5.00% to calculate 
savings. Two identically specôd trailers were parked adjacent to each other and were set on 
a óContinuousô cycle -20°F throughout the tests.  
 

 
Figure 1: Test Trailers (OptecTM left)  
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Figure 2: OptecTM Fuel Maximizer Mounted on Trailer 
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2.1: Test Procedure 
Testing was conducted using two identically specôd trailers parked adjacent to each 
other. The OptecTM system was tested first for 18 hours, followed by the Baseline 
reference test for 12 hours, with approximately one hour in between. The extra time for 
the OptecTM system was to identify a potential break-in period and determine if savings 
continued to improve over time. 
 
Testing was conducted in Forth Worth, Texas at Raider Express trucking company 
using their trailers. Raider Express is a fleet well recognized for its innovative nature 
and well-maintained equipment.  
 
Refrigeration units were set at -20.0°F on a óContinuousô cycle (Figure 3, Figure 4). This 
procedure and temperature were used to maintain steady engine load and fuel 
consumption throughout testing. By comparison, if a Stop/Start condition were chosen 
the engines would cycle on and off through the testing period and fuel consumption 
would have been less consistent. Trailer doors remained closed during test runs to keep 
the conditions consistent and avoid fault codes in the refrigeration unit. If doors 
remained open, a substantial difference in refrigeration intake versus exhaust air 
temperature would have occurred, which would have caused a fault code.  
 
At the start of testing the trailer temperatures were 39.0°F and 40.5°F and equalized 
quickly upon commencement of the refrigeration units running. Trailers were empty to 
avoid having a heat sink inside the trailer during testing, allowing the refrigeration unit to 
run more consistently through the test cycles. If trailers were loaded the refrigeration 
units would run at 100 percent capacity to cool the load and then for the remainder of 
time would only maintain that temperature, making the conditions different between runs 
(i.e. maximum cooling versus maintaining a cold temperature of a mass). 
 
Refrigeration tests are sometimes conducted in environmental chambers where the 
óambientô temperature is controlled. This helps provide a consistent test condition for the 
trailer. In the case of the OptecTM test, using two trailers operating in the same 
conditions provided a simulated ócontrolledô condition. The fuel consumption of the 
OptecTM trailer was measured continuously, as was the Compare trailer. These two fuel 
consumption values were compared throughout testing to compare the Baseline and 
OptecTM test results. This style of vehicle comparison is common for fuel consumption 
testing. The OptecTM trailer was termed óTestô trailer and the other trailer termed 
óCompareô trailer. Dividing the fuel consumption values provided a T/C value, as is 
commonly seen in fuel economy testing.   
 
Start and stop points with the refrigeration units were synchronized within one second 
by two test engineers activating the controls in unison. The outside ambient start 
conditions were the same between the two trailers. Combined, this enabled the 
refrigeration units to run in unison throughout the testing periods, as the test data 
indicated.  
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Test data was collected by MVT Solutionsô test equipment, including diesel fuel flow 
meters and Motec data acquisition system (Figure 5, Figure 6). The flow meters were 
mounted beneath the refrigeration engine and the Motec data systems were located in a 
portable container below the trailer. Note that only the Fuel Used (Raw) and Fuel Temp 
values were relevant to this test, the other display channels that show a negative (-) 
value were not connected for this test since they are used for on-highway truck tests. 
 
Fuel tanks were filled prior to commencement of testing from the same container, which 
ensured fuel remained consistent throughout testing. Fuel flow meters were connected 
in series with the stock fuel lines. Air was bled from the system via the engineôs 
designated bleed screws on the fuel pump. 
 

  
Figure 3: Compare Trailer Start Temp and 

Controller Settings 
Figure 4: OptecTM Trailer Start Temp and 

Controller Settings 

 

  
Figure 5: Diesel Flow Meter and Data 

Acquisition Container 
Figure 6: Motec Display 

Flow Meter 

Data Acq. 
Container 



       
 

7 
 

 
 

Reefer Fuel Economy Test:  
OptecTM Fuel Maximizer 

 

3.0:  Test Vehicles 
Trailers were identically specôd 53ô Utility 3000R models manufactured in February and 
September of 2016. Refrigeration units were Carrier 7300 X4 with 66,000 BTU cooling 
capacity. Engines were 2.2 L, 24.8 HP, 4-cylinder direct injection. See specification 
sheet in the Appendix.  
 
Vehicles were inspected by Raider Express prior to testing and were in good working 
condition. These trailers were taken out of service specifically for this test and 
immediately returned to service following the test. Trailer 53720 (OptecTM trailer) had a 
small repair on the upper right side, as seen in the figure below, which did not impede 
test results. No other repairs or irregularities were found on the trailers.  
 
 

 
Figure 7: Test Trailers 
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Figure 8: Trailer Rear and Closed Doors for Testing 

 

 
Figure 9: Carrier Reefer Engine, 2.2 L, 4-cylinder 
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3.1: OptecTM Fuel Maximizer Installation 
The OptecTM system mounted on the front of the trailer below the refrigeration unit 
(Figure 10, Figure 11). The OptecTM was connected to the engine air intake via rubber 
hose (shown left on Figure 11). The vacuum of the air intake pulled air through the 
OptecTM, and fed oxy-hydrogen and ionized air into the engine. Ambient air entered the 
OptecTM through an air filter (shown right on Figure 11). The OptecTM used 12-volt 
power from the refrigeration systemôs electrical source, however it was a small current 
draw used only when the engine was running. Installation required approximately 45 
minutes with an experienced technician and required only simple tools.  
 
 
 

  
Figure 10: OptecTM Fuel Maximizer 

Installed 
Figure 11: OptecTM Install Close-up 

  

OptecTM 
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4.0:  Test Results 
Fuel was measured by a diesel fuel flow meter, accurate to 0.2%. The flow meter 
counts each milliliter of fuel consumed (mL) as a pulse, i.e. 10 pulses is equivalent to 10 
mL. Milliliters are a metric unit where 1.0 Oz fluid is equivalent to 29.57 mL. Therefore, 
the flow meter counts 29 pulses per fluid ounce plus 0.57 of the next pulse. The flow 
meter allows for continuous and accurate measurement of fuel flow.  
 
While fuel consumption was measured continuously it was segmented into hourly 
values for the testing period. The OptecTM test consisted of 18 hours, and the Baseline 
test consisted of 12 hours. Values were converted to gallons-per-hour (GPH) due to its 
commonality in the industry when discussing refrigeration unit fuel consumption. Using 
the GPH values, the Test and Control values were divided for each hour of run time to 
provide a T/C ratio (Test/Compare).  
 

4.1: Baseline Test Results 
The Test trailer consumed more fuel than the Compare trailer during the Baseline run 
(Figure 12). Since the Test trailer had higher fuel consumption, the T/C values were 
greater than one, averaging 1.141 during the 12-hour period (Figure 13 and Table 3). 
This denotes the Test trailer consumed approximately 14 percent more fuel than the 
Compare trailer. Note that colored rows shown in the tables coincide with the color 
traces in the graphs.  
 
Values ranged from 1.043 (hour 12) to 1.199 (hour 4). The low value of 1.042 was 
during a defrost cycle where the engines consumed approximately 70 percent more fuel 
than previous periods. That higher fuel consumption caused the difference in trailers to 
decrease and therefore produce a T/C ratio closer to unity. Excluding the defrost cycle, 
the T/C values ranged from 1.103 to 1.199.  
 

Table 1: Baseline Compare Trailer Raw Test Values 
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Table 2: Baseline Test Trailer Raw Test Values 

 

 
 

 
Figure 12: Baseline Fuel Consumption Graph 

 

Table 3: Baseline Delta and T/C Values 

 
 

Defrost 
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Figure 13: Baseline T/C Ratio Graph 

 

4.2: OptecTM Test Results 
With the OptecTM system installed, the average T/C value decreased to 1.084 (Figure 
15). The fuel consumption values were still greater on the Modified trailer (where 
OptecTM was installed), however the improvement in that trailerôs fuel consumption 
indicated a fuel savings from the OptecTM Fuel Maximizer. Similar to the Baseline run, 
the OptecTM test also included a defrost cycle where the fuel consumption increased in 
both trailers by approximately 70 percent. The defrost portion may appear different 
during the OptecTM test since it illustrates a peak, rather than a single upward line in the 
Baseline graph. However, since the defrost occurred during the last hour of the Baseline 
test its fuel consumption did not return to the previous level within the test timeframe 
and therefore does not show the downward side of the peak. 
 
The greater fuel consumption value at the commencement of the OptecTM test was due 
to the trailers starting from their warmest condition and the refrigeration unit operating at 
100 percent to reach the Set temperature of -20°F. Consideration was given to 
removing this period from the data for consistency with the Baseline test, however this 
had minimal impact on the average results (only one data point of 18) and the condition 
was a reality for the vehicleôs duty cycle. 
 
Using the T/C values from the Baseline and OptecTM test showed the OptecTM Fuel 
Maximizer saved 5.00% fuel and had an improvement of 5.26% (bottom of Table 6). 
The difference in values relates to the nature of calculating as a percent where the 
denominator changes from Baseline to Test value respectively. Calculation formulas 
can be found in Table 6. It should be noted that MVT Solutions typically measures fuel 
savings in gallons per 1000 miles, however for engine-related technologies a percent 
value is necessary since the savings are directly related to the fuel consumed by the 
engine (as a percent) versus the distance travelled by the vehicle (i.e. miles). A ratio is 
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used instead of gallons per hour (GPH) value since that would provide only an offset 
instead of a percentage ratio based on load variability. There was not a noticeable 
óbreak-inô period of the OptecTM system, the fuel savings were relatively consistent from 
the start, as shown in the T/C trend (Figure 15). A slight shift in the T/C values occurred 
following the defrost cycle at hour 13. 

 
Table 4: OptecTM Compare Trailer Raw Test Values 

 
 

Table 5: OptecTM Modified Test Trailer Raw Test Values 

 
 
 

 
Figure 14: OptecTM Test Fuel Consumption Graph  
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Table 6: OptecTM Test Delta and T/C Values 

 

 

 

Figure 15: OptecTM Test T/C Ratio Graph   
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4.3: Weather Conditions and Test Times 
Temperatures ranged from 35.1°F to 48°F during the OptecTM test and from 36.0°F to 
48°F during the Baseline test. Complete weather data can be found in the Appendix.   
 

4.4: Real-world Fuel Savings 
It is important to address what a fleet may experience in real-world operations, if that 
may vary to test conditions. In the case of this test, the 5.00% fuel savings seen in 
testing can be safely expected in real-world operation. The fuel consumption of the 
vehicle was comparable to average operations where the reefer trailers regularly see 
0.4 gallons-per-hour (GPH) to 0.5 GPH averages. One variability is that in normal 
operation the system typically runs on a Start/Stop cycle to reduce engine run time and 
save fuel. However, engine load increases during those Start cycles and therefore uses 
more fuel during its running periods. 
 

4.5: Savings Calculations 
Below is a brief outline of how to use the test results to calculate savings.  

4.5a: Fuel Savings Calculations 
Fuel savings resulting from this test can be calculated as follows: 
 
(Test Result) x (Total Fuel Used) per desired cycle such as month, year, per trailer, or 
throughout the entire fleet.  
 
Example: OptecTM Fuel Maximizer fuel savings = 5.00% x 1,000,000 gallons consumed 
annually = 50,000 gallons saved annually 
 

4.5b: Financial Savings Calculations  
Financial calculations can be made by multiplying the fuel saved by the fuel price. Using 
the 2017 U.S. average retail price of diesel fuel, subtract $0.25 for off-highway diesel 
fuel $2.654 /gal ï $0.25 /gal = 2.404 /gal: 
 
50,000 gallons/year x $2.404 /gal = $120,200 in annual fuel savings 
 
To calculate the net financial savings requires input of the product investment, fleet 
trailer quantity and other pertinent variables unique to each carrier. Contact MVTS for 
assistance if required.  
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5.0:  Conclusion 
The test showed the OptecTM Fuel Maximizer resulted in fuel savings of 5.00% over the 
baseline without the system installed, which resulted in 5.26% improvement over 
baseline. This was during an 18-hour test with the OptecTM system and a 12-hour 
baseline test. The trailer refrigeration engines and cooling units were run on a 
ócontinuousô setting and found to be consistent during the runs. Fuel consumption was 
also consistent with the trailerôs regular duty cycle average. 
 
Overall, the OptecTM Fuel Maximizer showed potential as a valid fuel-saving technology. 
The payback, return-on-investment, and profits require further information on fleet 
details and pricing, which are out of the scope of this report.  
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6.0:  Appendix 
 

6.1: Compare Trailer Vehicle Details 
 

 
Figure 16: Compare Trailer Details 

 

  
Figure 17: Compare Trailer VIN Plate Figure 18: Compare Trailer 

Manufacture Date 

  



       
 

18 
 

 
 

Reefer Fuel Economy Test:  
OptecTM Fuel Maximizer 

 

6.2: Modified Optec Trailer Vehicle Details (where OptecTM installed) 
 

 
Figure 19: Test Vehicle Details 

 

  
Figure 20: Modified Trailer VIN Plate Figure 21: Modified Trailer Manufacture 

Date 
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Figure 22: Carrier X4 7300 Brochure Pg. 1 Figure 23: Carrier X4 7300 Brochure Pg. 2 

www.utcccs-cdn.com/hvac/docs/2000/Public/0C/62-11663.pdf 

  

http://www.utcccs-cdn.com/hvac/docs/2000/Public/0C/62-11663.pdf
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6.3: Weather Conditions 
Weather data was acquired from a local Weather Underground weather station. Source 
shown below.  
 

Table 7: Test times 

 Begin End 

OptecTM Test, Dec. 8-9, 2017 3:30 pm 9:30 am 

Baseline Test, Dec. 9-10, 2017 8:15 pm 8:15 am 

 
 

Table 8: Weather Data, Dec. 8, 2017 (OptecTM Test) 

  
Source: www.wunderground.com/history/airport/KDAL/2017/12/8/DailyHistory.html 
 
Darkened rows pertain to test periods. The wind gusts were reported in the weather 
data did not cause any irregularities in the test data or results. Note, temperatures for 
10:53 and 11:53 below are incorrect for reasons unknown. 
 
  

http://www.wunderground.com/history/airport/KDAL/2017/12/8/DailyHistory.html
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Table 9: Weather Data, Dec. 9, 2017 (OptecTM and Baseline Tests)  

 

Source: www.wunderground.com/history/airport/KDAL/2017/12/9/DailyHistory.html 
 

Table 10: Weather Data, Dec. 10, 2017 (Baseline Test) 

 Source: www.wunderground.com/history/airport/KDAL/2017/12/10/DailyHistory.html 

http://www.wunderground.com/history/airport/KDAL/2017/12/9/DailyHistory.html
http://www.wunderground.com/history/airport/KDAL/2017/12/10/DailyHistory.html
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6.4: Reefer Temperature Grid 
 

6.4a: Compare Trailer  
 

Table 11: Compare Trailer Reefer Temperature Grid 
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