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Executive Summary

Under the direction .and supervision of Professor Jenkins, Ph.D., PE, the following data was
collected and analyzed from a cold storage warehouse supported by 5 Blitzer 6H-25.2 units
located at the DP World Refrigerated Warehouse in Dubai, UAE. The data compares energy
efficiency prior to, and after the injection of Cold-Plus®. Data was taken at one minute
intervals for a period of 3 weeks and analyzed to measure the energy usage to keep the
temperature constant in the room. For testing purposes, only three of the five Blitzer Units
were running for the duration of the test. The other two units were taken out of service for the
duration of this test. See Photo 1 showing the Blitzer Unit.

The data analysis concludes that there was a significant reduction of energy used per degree
cooled in the system, with an energy reduction of 21.9% in the three units tested. This
reduction in energy is a direct result of Cold-Plus®, which once injected caused a more
efficient flow of the refrigerant and more efficient transfer of the cooling through the
refrigeration system. This resulted in less compressor usage, particularly at peak periods, and
supports the manufacturer’s claim of significant energy savings and extension of life of the
equipment after the injection of Cold-Plus®.




Analysis Review

Photo 1

The test protocol called for utilizing only 3 of the 5 compressors. These are defined as units 6,
7 and 9. The remaining two units remained off for the duration of the test. The protocol called
for logging the following:

e Compressor amps

e Supply air (SA) temperature

e Supply air Relative Humidity percentage
e Return air (RA) Temperature

e Cold room temperature

e Temperature above cold curtain entrance
e Ambient air temperature.




The test began December 5, 2016 and ended December 27, 2016. The methodology was:

e Utilize HOBO loggers to collect the information in three segments:
o Obtain Baseline data for 7 days
o Install Cold-Plus®
o Operate the systems for approximately 7 days to allow the Cold-Plus® to
complete installation
o Obtain Post Injection data for an additional 7 days to log the results

e Utilize data from 24 hour periods when it is confirmed through the logging that the doors
were not opened. Compare energy consumption on these days.

Data comparison is done determining the amps required to keep the room temperature
constant while no door openings occurred. Comparing the values in the baseline with the last
data period will give us the percent improvement in efficiency.

-

We used the temperature above the curtains to determine activity and heat introduction into
the cold room.

The following is the baseline for the door temperature:
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You can see that there are days with activity and days without activity during the baseline
logging. Comparing this to the graph for after treatment we see the following:
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You can see the activity in the post treatment (D4) is more intensive. Statistically the difference
to base is:

Cold Room Temp, °F Door Temp °F Door Open Minutes Open Avg Open Temp °F

Base: 12/5-12/12 50.57 53.35 7.0% 702.00 57.67
D4: 12/20-12/27 50.56 52.81 16.9% 1696.00 56.65
0.00 0.53 -9.8% -994.00 1.01

There is no difference in the cold room temperature, which indicates that the compressor
activity is cooling the additional heat load from the door opening activity. The increase in door
open time is 142% of the base number. Because of the random door openings, we made the
side by side comparison based only on the days where no door activity occurred. That would
use a 24-hour period on 12/09/2016 as the baseline and 12/23/2016 as the after (D4)

comparison. This will eliminate the door opening variation completely and focus on compressor
activity.




Analyzing the individual compressor activity for those days we see the following comparison:

Base: 12/9
D4: 12/23

Base: 12/9
D4: 12/23

Base: 12/9
D4: 12/23

Unit 6
AC Curr, Amps SA Temp, °F RA Temp, °F AT Comp On Minutes On AmpsWf
4.94 48.10 50.54 2.43 33.6% 484.00 2392.55
4.25 48.93 50.38 1.45 28.7% 413.00 1753.53
0.69 -0.83 0.16 0.99 4.9% 71.00 639.02
_ Unit 7
AC Curr, Amps SA Temp, °F RA Temp, °F AT Comp On Minutes On Amps Wf
0.18 52.69 52.27 -0.42 0.6% 8.00 1.42
0.00 0.04 0.36 0.32 0.0% 0.00 0.00
0.1 8 52.65 51.91 -0.74 0.6% 8.00 1.42
Unit 9
AC Curr, Amps SATemp,°F RA Temp, °F AT Comp On  Minutes On  AmpsWF
131 52.22 52.58 0.36 7.4% 107.00 140.65
1.62 52.33 52.73 0.40 9.7% 139.00 225.61
-0.31 -0.11 -0.15 -0.04 -2.2% -32.00 -84.96

Weighted Amps Baseline — 12/9

Weighted Amps Post Injection

12/23
Unit 6 2,392.55 Amps 1,753.53 Amps
Unit 7 1.42 Amps 0.00 Amps
Unit 9 140.65 Amps 225.61 Amps
Total 2,534.62 Amps 1,979.14 Amps

Combining all three units, the total amperage was reduced from 2,534 Amps Wf in the baseline
period to 1,979 Amps Wf in the post injection period. This is a reduction of 555.48 Amps Wf

or 21.9% used by the system to keep the room cooled to the same temperature.




Conclusions

This study concludes that a significant reduction of energy usage was achieved by the injection
of Cold-Plus® into the (3) Blitzer 6H-25.2 compressors. The compressors used less amperage
while running and, more importantly, they ran for fewer minutes. This will result in 21.9%
less electrical consumption. The 21.9% reduction in energy consumption should also lead
to a significantly increased life of the equipment as a result of the compressors running
less intensely and for fewer minutes to maintain the desired temperature.
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