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Transport Refrlgeratlon Evaluation & Analysis

Thermo King
Riviera Beach, FL

Performance Evaluation November 7, 2011 — November 29, 2011
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Project Details | -~

Location: Riviera Beach, Florida
Equipment: Thermo King Model Super Il TC12 B/M # 092139 / Serial 11584Q8816
Purpose:

0 Establish Baseline Performance

O Install Cold-Plusm

0O Measure Post Installation Performance

O Determine Percentage of Performance Improvement
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Theory: Cold-Plus™ will treat the insides of the copper tubing, reducing the oil fouling of the refrigeration system. This reduction of oil fouling
and changes in pool boiling characteristics will increase the heat transfer ability of the system, allowing it to do the same work with less energy.

Method of evaluation: Compare two sets of conditions, one set of before we added Cold Plus™ to the system and one set after we added
Cold Plus™ to the system.

We need to define some terms for this test.

Work: for this test, the work performed by the refrigeration unit is the amount of btu’s removed from the interior of the refrigerated trailer. The
heat (false load) that we put inside the unit is a fixed electric heater and an air handler to circulate the heat generated in the trailer. The
additional load came from the heat gain of the walls of the trailer as heat moves from the outside inward.

Energy: for this test, is simply fuel consumed. The fuel tank was topped to an exact level and at the end of the pre-test and post-test the fuel
was restored to the same exact level. We weighed the fuel supply tank before and after to calculate the exact weight of fuel used for the two
different runs.

Data logged: Roland Engineering set up an On-Set data acquisition system and set up to log seven channels. We logged two return air

temps, two supply air temps, on the interior of the trailer, one ambient air temp and one surface temp on the exterior of the trailer. We also

used a CT to measure current flow to the “false load” and air handler.

Calculations : Three things must be calculated to compare the pre and post treatment values.

Heat gain from the “false load”: the electric heat and blower motor draw 8 amps of 230 volt (single phase). The calculation for the “false load”
heat then would be (8x230x3.414) or 6281 btu’s. The CT reading is 5.0 when the full load is there and an adjustment was made in the individual
15 minute logging to adjust for slightly over or below the full load, i.e. if the CT reading for the period was 5.1 then the heat calculation would
be 5.1/5 x (8x230x3.414).

Heat gain for a 15 minute period. The physical heat gain would be a calculation of the square footage of exposure times the 1/R factor for

the insulation times the delta T. (the temperature difference between the outside and the interior) To account for the fact that one side of the
trailer was exposed to direct sun light, 50% of the exposed footage considered surface temp as the outside temp, and the other 50% of exposed
footage considered the ambient temp as the outside temp. The sum of both of these heat gains would equal the total heat gain through the walls
of the trailer. The doors of the trailer remained closed through the test and therefore calculation on the change in the latent heat values were

not considered. These values may not be “absolute” in the amount of heat moved, but the conditions of the trial run before and after the
treatment will be very similar so that the comparison should be of value.

Fuel Used: The on-board fuel tank was topped off to an exact level before the start of the test after the pre-treatment run and after the

post treatment run. The fuel used was determined by weighing the source fuel tank before each topping off the on-board fuel tank.
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| | Ambient Supply 1 Supply 2 Return | Return 2 Sun | Electric Heat 8TU Sunlight heat Shaded heat DeltaT R U L
11/7/20118:00,  0.00 7234 73.87 7381 73.94 73.81 82.89 0 | 168 64 0.07
| 11/7/20118:15, 000 | 8319 | 7394 739 | 7399 73.9 100.06 0 40 173 oos ENGINEERING SERVICES
11/7/20118:30,  0.00 85.44 54.82 50.45 58.32 58.84 102.72 0 835 C e
__1y7/01184s] 100 | 8289 | 3485 | 3103 | 4165 L0 T . I _38 3 6.7
11/7/20119:00,  5.00 901 | 3a32. | 3078 239 | 4174 11239 1564 1316 897 8.07
11/7/20119:15|  5.00 81.73 32.59 28.83 20.71 39.92 91.78 1564 960 m 8.12
11/7/20119:30| 500 84.09 30.63 26.85 38.66 3774 | 8658 1564 501 854 803 |
11/7/2011 945 5.00 87.26 288 24.98 36.84 35.83 99.72 1564 1182 943 8.04
11/7/201110:00|  5.00 29.55 27.28 23.41 35.29 ETE 105.66 1564 1323 1020 8.01
11/7/201110:15|  4.80 90.84 259 21.92 33.84 32.79 109.31 1501 1419 1071 7.94
11/7/201110:30 500 | 9192 | 252 | 2113 33.08 32 115.84 1564 1556 1106 7.88
11/7/201110:45, 500 89.64 2433 20.1 32.29 31.08 109.26 1564 1447 1078 7.96
/720111100 500 | 8937 2368 934 | 384 | N o L R - 1399 1085 1.96
11/7/201111:15 420 91.45 2313 1848 | 3108 | 2977 113.11 1501 1542 | 1135 | 795
 117/201111:30 480 %58 | 241 | 1742 30.33 28.99 115.84 1501 1607 | 1245 7.92
T 11/7/201111:45] 5.00 946 2208 | 1665 | 2991 2847 112.44 14 | 181 | 1216 | 788 |
| 11/7/201112:00 480 93.61 2134 1562 | 2935 2175 108.03 1501 1479 1208 | 801
11/7/201112:15_ 5.00 98.33 21.58 1585 | 29.41 27.7 120.33 1564 1709 1295 7.83
11/7/201112:30] 480 98.24 52.47 51.37 49.57 50.88 120.27 1501 1329 915 -2.9
11/7/2011 12:45] 5.00 97.84 79.09 79.88 714 73.78 121.68 1564 945 497 -7.69 Defrost
11/7/201113:00]  5.00 98.98 10036 | 102.72 87.62 91.36 121.19 1564 631 214 -12.74 Period
11/7/201113:15] _ 4.80 98.73 74.73 69.42 75.72 76.59 119.12 1501 816 432 0.95 |
11/7/201113:30, 500 | 9813 55.87 5391 | 6249 | 6231 | 11955 | 1564 1072 670 6.62
11/7/201113:45|  5.00 98.62 47.1 4593 55.26 54.77 116.29 1564 1147 815 8.16
11/7/2011 14:00,  5.00 98.28 42.62 4179 51.03 50.54 115.43 1564 1210 | s | am
_M/7/201114:15] 500 | 9653 | 3997 | 3916 | 4831 | 4773 | 1487 | 1595 1251 906 8.34
11/7/201114:30|  5.00 9509 | 37.89 3708 | 4635 | 4554 111.06 1564 1216 916 8.46
11/7/201114:45]  5.00 95.04 35.64 34.66 a4.22 43.21 107,76 1564 1194 955 8.58
11/7/201115:00,  5.10 95.95 33.93 32.94 4257 a1.47 109.74 1595 1263 1003 8.64
11/7/201115:15] 500 | 9601 | 3234 | 3128 | 4114 | 3988 | 1099 1564 1292 1031 8.8
11/7/201115:30| 5.0 94.51 29.3 28.17 39.04 37.85 105.4 1595 1247 1043 9.74
11/7/201115:45|  5.10 89.96 219 26.58 37.71 36.41 | 9838 1595 1140 982 9.81
11/7/201116:00  5.10 88.27 26.44 24.93 36.21 3092 | 9as1 1595 1096 979 9.77
| 11/7/201116:15 510 87.8 25.2 2363 34.95 3358 | 9225 1595 1077 993 | 975
| 11/7/201116:30  5.10 8794 | 233 2158 33.24 3175 | 9131 1595 1091 1028 9.88
| 11/7/20111645 510 | 8631 | 2208 | 2005 | 3189 | 3043 | 8919 1595 1077 1023 9.81
| 11/7/201117:00 510 | 8476 | 2% 19.58 088 | 2952 | s 1595 1057 1013 8.96
11/7/2011 17: 15 5.10 808 | 57.29 56.43 5369 | 5551 | 8298 1595 551 | 510 23328
| 1/7/201117:30 510 7839 | 837 84.49 7443 | 7759 | 8006 | 1595 0 | e
| 11/7/201117:45 480 | 7682 | 10375 | 104.61 8949 | 9399 | 7181 1501 -220 238 -14.26
L 11/7/2011 18: oo - | _Ambient | Supply 1 Supply2 | Rewrnl | Return2 Sun 56523 43448 33100 133070
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Day One - Pre-Treatment



I [ um T Seep 1 | Supply? ] Retwrni | Retwm3 | Sun | Flectc HeatBTU | Suniightheat | Shadedheat | Deal |
11/8/2011 800 0.00 ©9.85 69.73 6991 65.98 77.38 140 110 0.06

[
11/8/20118:15  0.00 sz a 51.67 29 69 55.96 56.43 94,57 [ 726 497 429 BNGINEERI - -
T T B — —————— — N
11/8/2011 8:45| 0.00 87.48 1815 1942 833 | 2737 106.65 0 1472 112 10.14
11/8/20119:00] 000 | 8794 | 1213 14.09 241 | 2147 | 11133 0 1671 .. . | Day Two - Pre-Treatment
11/8/2011915| 000 8235 | 729 | 984 | 1796 | 1683 | 9385 0 1426 | 1210 | 1067
11/8/20119:30| 000 = 87.21 | 446 734 | 1495 | 1389 @ 103.64 [ 1667 | 1358 1049
11/8/20119:48| 000 @ 9082 | 291 | 608 | 1326 | 1213 | 11671 0 | 1944 1452 171038
11/8/201110:00| 000 = 8616 | 171 | 49 | 1206 | 109 10425 | o 1733 1393 171035
11/8/201110:15] 000 A 8285 | 041 | 379 | 1071 959 9084 | 0 1506 1356 1103
11/8/201110:30] 000 | 8346 | 07 | 27 | 959 | 8s1 | 9248 | 0 1558 1388 1037
11/8/201110:45| 000 | 8512 | 198 156 | 844 729 | 9581 0 1642 1441 1042
11/8/201111:00 000 | #9.69 231 | 126 | 804 687 | 10888 0 1895 1535 | 1035
11/8/201111:15 000 | 8631 | 085 | 225 | 7183 | 651 | 97.02 0 1676 1475 | 868
: 176 - AL T 558 1456 X
| ®e61 19852 | 2966 | 2395 | 2318 | 10513 | 0 1526 unm s | Defrost
77.99 3592 | 3583 3007 @ 2822 | 7934 | 0 926 901 | 3588 .
%A | WM | el | 318 | nn | %6 0 1083 I u’m & || Period
9034 | 4271 | 4316 | 3742 3598 | 102.11 0 1216 [ 529
g L3N] 1) BT S541 To8 10052 ) 1@ e
11/8/201113:00] 000 | 7668 | 1641 | 1913 | 2498 | 2412 | 8213 0 1074 | 9% | &% |
11/8/201113:15, 000 | 7547 | 864 | 1233 | 1773 | 1701 | 7738 0 1121 | 1085 | 909
11/8/20111330 000 7952 $88 | 984 | 14S8 | 1427 | #8316 0 1289 | 1221 o
11/8/2011 13:45]  0.00 916 5.04 912 1333 1314 100.17 0 1632 1471 829
11/8/20111400 000 | 9075 | 446 | &7 | 127 | 1251 10116 0 1663 O At
11/8/20111415 000 | #74a | 415 | 8S8 1238 | 12 | 915 | 0 ' 1600 ' 1411 | 823
11/8/2011 1430 0.80 8415 | 401 858 1233 1225 8084 250 1476 1350 832
11/8/2011 14-45| 500 | 8373 | 979 | 1488 @ 1963 | 1958 | 8931 | 1564 | 1310 | 1205 T as
11/8/201115:000 480 | 8789 | 1314 1819 2291 | 2302 | 9586 | 1501 | 1371 | 1221 am
11/8/201115:15] 500 | 8143 | 1458 @ 1971 | 2449 = 2466 | 8562 | 1564 | 1149 | 1070 I X0
T 11/8/201115:30 500 | 8361 | 1593 | 2089 | 2579 | 2595 | 8753 | 1564 | 1160 | 1087 986
11/8/201115:45 510 | 9043 | 1778 | 2248 | 2743 7754 | 9745 | 1595 [ 1316 | 1184 | 985
11/8/201116:00 510 | 883 | 1963 | 2395 | 2889 2899 | 9385 | 1595 | 1221 | 117 | 926
11/8/2011 1615 610 | 8807 | 2147 | 2541 | 3033 | 3038 9239 | 1585 [ 1166 | 1085 |88k
11/8/201116:30 S20 | 8762 | 2313 | 2691 | 3164 @ 3178 %046 | 1627 [ 1106 | 1052 881
11/8/201116:45 510 | 8433 | 3159 | 3288 | 3632 3664 8667 | 1595 | 946 | 902 |~ 473
b 31/0/201177W 510 | 8316 | 5729 | S04 | 5347 | 5535 | 8316 ‘ 1595 | 558 | 558 1 38
11/8/20111715 S.10 | 8046 7637 | 7177 | 6823 | 7153 79.97 1595 | 221 | 230 814
11/8/201117:30 510 | 7741 | 8285 | 8098 | 7525 | 7817 7725 | 1595 [ 38 [ a1 %
11/8/201117-45 S10 | 7677 | §103 | 4797 | 5456 | 5865 7668 | 1595 | 416 | 418 382
11/8/20111800 S10 | 7677 | 4053 | 38608 | 4674 | 4662 7633 | 1585 | 556 | S64 en
11/8/2011 1815 290 I 7525 | 3515 | 3466 | 4059 | 399 7542 | 907 [ 655 | 851 | Sa
' | 1 | | | 23,335 | $1.129 [T aa38 | 23619 |
; | | | I | 18811 |
| 1 Total work | 11,711 | 133,070 | l
| | 111,811 | 118,811

Twodaytotal | | s18m



| Ambient | Supply 1 | Supply2 | Return1 | Return2 | Sun Temp | Elect Heat BTU | Sunlight heat | Shaded heat | ] R o L A N D
11/28/2011 8:45] 3.50 786 59.67 55.72 64.29 64.54 80.4 1095 303 269 462 |
11/28/20119:00] 5.0 8463 | 4444 3015 | 5238 52.29 939 1595 780 606 700  ENGINEERING SERVICES
11/28/2011 9:15|  5.00 85.89 39.65 35.83 47.52 4737 97.21 1564 934 721 787
11/28/20119:30| 5.10 8996 | 3502 322 43.95 4357 | 108.09 1595 1206 865 803 | Day One POSt-treatment
| 11/28/20119:45 500 | 89.46 | 3268 | 2899 | 40.86 4035 | 10654 | 1564 1235 913 8.18
11/28/201110:00 510 | 90.61 | 30.22 26.58 38.46 37.85 107.76 | 1595 1303 980 8.24
11/28/201110:15  5.00 92.62 28.36 24.55 36.55 35.89 112.28 1564 1423 1054 | 819
"~ 11/28/201110:30 500 | 89.82 | 2638 | 2235 @ 3461 3384 | 103.59 1564 1297 1038 | 823
11/28/2011 10:45  5.00 9169 | 2455 20.26 32.79 32 107.6 1564 1406 1107 8.24
11/28/201111:00 4.80 £9.73 23.02 1848 | 31.24 | 3038 | 105.03 1501 1387 1099 Y Tl
11/28/2011 11:15,  4.80 89.28 21.69 16.7 29.88 28.94 101.35 1501 1343 1116 8.19
11/28/201111:30  4.80 8717 | 2055 1513 | 2869 | 2764 | 9576 | 1501 1261 1099 8.14
11/28/201111:45.  5.00 87.21 19.42 13.59 27.43 26.38 96.33 1564 1295 1124 | 801
11/28/201112:00  5.00 81.16 18.25 1251 26.44 25.25 90.37 1564 1202 1029 8.19
11/28/201112:15] 5.10 79.27 17.19 11.43 25.57 24.12 T T - T e S 5 1009 838
11/28/201112:30  5.00 74.46 15.67 9.52 2417 22.53 76.59 1564 985 945 8.5
1 1112:45  5.10 1 42.57 a1.04 | 40.62 aL7 79.18 1595 725 683 195 |
11/28/201113:00  5.00 81.77 73 7313 64.76 67.28 86.22 1564 403 320 -8.24 Defrost
(11/28/201113:15 500 = 864 | 9541 96.87 | 8137 | 8568 957 1564 Nl ) 95 14.04 Period
11/28/201113:30  5.00 89.69 75.94 71.96 75.16 76.37 100.65 1564 479 273 -0.78
-'1"1‘92.8.72.0"1'1 1345 500 | 916 | 5067 4881 57.85 58.28 103.95 1564 866 534 7.18
11/28/201114:00 5.00 88.12 39.97 39.22 49.06 493 95.9 1564 880 734 9.09
11/28/201114:15  5.10 85.89 33.78 33.78 43.57 43.66 928 1595 925 795 9.79
11/28/201114:30  5.00 8454 | 2889 @ 2966 | 3931 | 3927 | 9216 1564 993 850 1042
11/28/201114:45  5.00 84,24 25.3 26.44 35.92 35.83 89.08 1564 999 " 908 | 1062
11/28/201115:00 5.10 '85.71 228 | 2428 | 3344 | 3339 89.96 1595 1062 982 10.64
11/28/201115:15 500 | 8625 2169 2341 | 3223 32.09 90,9 1564 1103 1015 1054
11/28/201115:30  5.00 8485 | 19.81 2174 | 3058 30.43 87.98 1564 1079 1020 10.77
11/28/2011 15:45  5.00 83.64 17.96 19.99 2863 28.63 85.77 1564 1074 1034 1067
©11/28/201116:000 500 | 83.07 16.23 183 26.96 26.91 85.03 1564 1091 1055 10.73
11/28/2011 16:15|  5.10 83.1 14.83 1700 | 2557 2552 | 85.17 1595 1120 1081 10.74
11/28/2011 16:30, 5.10 81.77 13.50 1567 | 2433 2422 | 8301 1595 1103 1080 10.74
11/28/2011 16:45| 510 81.16 1213 | 1414 | 2286 2205 | 8195 | 188 | T 1096 | 1073 |
11/28/201117:00, 5.20 80.8 11.03 13.08 21.74 2169 81.16 1627 1117 1110 1071 |
11/28/201117:15| 5.10 80.31 10.18 1233 | 2102 | 2079 | 8049 | 1595 1118 1114 1084 |
11/28/201117:30, 510 7848 | 44.26 4348 | 4109 4289 | 7857 | 1595 704 703 25637 |
11/28/201117:45|  5.00 77.41 68.61 67.62 61.75 63.52 7689 | 1564 285 294 j
11/28/201118:00,  5.00 76.21 71.15 69.21 67.59 67.55 75.42 1564 147 162 I
11/28/201118:15 5.00 75.9 73.04 723 71.92 71.53 74.95 1564 57 75 ;
11/28/201118:30, 0.80 75.63 73.94 73.56 73.65 73.44 74.59 250 18 37 512.74
sl ik I Ambient | Supply1 | Supply2 | Return1 | Retum2 = Sun 61027 37201 32127 | 130,355



' . Ambient | Supply 1 ' Supply 2 | Return1 | Return 2 | Sun |Electric Heat BTU  Sunlight heat | Shaded heat | DeltaT R | A N D
11/29/2011800 0.00 66.6 65.88 65.79 65.88 66.04 67.15 0 24 14 0

1
| 11/29/011815] 250 | 669 6206 | 61 | 6438 ]i 648 | 6746 | 782 L= a7 - :n ENGINEERING SERVICES

11/29/2011830, 500 7183 3762 | 3632 473 6 | e 1564 450 454 10.08

11/29/20118:45 500 | 7443 | 2611 | 2552 | 3762 | 3704 | 7489 | 1564 | 01 | 2 | mm Day Two Post-treatment

11/29/20119:00 480 | 7477 1935 | 1918 3094 | 3038 | 7651 1501 857 824 | us |

11/29/20119:15 480 | 6982 | 1519 | 1549 | 2658 | 2606 | 7344 1501 81 | a3 | ue

11/29/2011930 480 | 7171 1148 | 18 | 29 | 23 | 78 1501 975 | 916 | 1148

11/29/20119:45 500 | 7183 | 918 9 72 | 2048 | 1981 7768 1564 7% | 6 | 1136
11/29/20111000 4.8 73.47 7.83 [ 189 183 81.64 1501 1179 1026 11.07
11/29/20111015 470 | 7264 | 714 | 7. 9 1812 | 176 | 7197 1470 1157 | 1025 | 1098
11/29/20111030 480 | 7261 | 637 | 741 | 1747 | 1688 | 77.59 e | 2w | was | iia
11/29/201110:45 470 | 7347 | 581 7.07 16.95 1634 8013 1470 1188 1062 1114
11/29/201111:00 480 | 7399 531 | 673 1652 | 1598 8089 B | k0 | W | in
11/29/201111:15 480 | 7381 | 489 | 644 1611 1557 7988 1501 | 1199 | 1085 | 2
11/29/201111:30 500 | 7437 | 453 | 63 1585 1537 804 154 | 1213 | 1100 | 132

'11/29/20111145 500 | 7482 | 43 | 617 1567 1513 8101 1564 1228 112 11.37
11/29/20111200 500 | 7624 | 415 | 624 1562 1513 8361 | 154 | 127 139 1147
11/29/201112:15 __ 5.10 779 19.53 19.92 23.13 2422 8535 | 1595 | 1169 o 138
11/29/201112:30 500 786 5682 5686 4978 5277 8762  15ea 711 sa2 704 | Defrost
11/29/201112:45  5.00 7839 | 7734 7833 6514 6895 8634 1564 398 249 122 .
] 8436 | 7909 7637 7068 7329 1002 _ | ' Period

00 8744 | 4285 3853 4818 | 484 11062 . ] 738
11/29/20111330  5.10 8622 | 3133 28.42 3907 | 387 104.61 1595 1232 | 886 | 7.74
11/29/201113:45 480 8807 | 239 | 2113 | 3268 | 3189 | 11095 = 1501 1471 1041 878
11/29/201114:00 500 = 8721 | 1906 1641 | 2817 | 2732 | 10974 154 | 1533 | 110 o
11/29/201114:15  4.80 8152 | 1575 12.88 25.03 24.01 107.44 1501 | 1549 = 1062 928
11/29/201114:30 470 = 7878 | 13.21 10.24 2259 2152 | 10152 1470 1484 105 938
11/20/20111445 480 7833 | 1128 804 2079 | 1958 | 8526 _  1so1 1212 1082 9.51
11/29/20111500 480 7765 | 1024 673 | 1958 | 1843 | 8204 1501 174 | 1091 9.34
11/29/20111515 480 | 7689 | 939 567 | 1882 | 1755 | 8101 1501 169 | 081 | 943
11/29/20111530 500 | 7624 | 864 475 | 1796 | 167 | 7851 | 1564 | 1138 | 1095 932
11/29/20111545 500 = 7594 837 | a3 1765 | 1634 | 7768 1564 1128 109 928
11/29/20111600 500 | 7547 | 797 358 | 1719 | 158 | 7686 | 1564 | 1122 1095  on
11/29/201116:15 500 | 7529 | 763 298 1688 | 1537 | 7637 | 13564 [ ams. | 008 | 938
11/29/20111630 510 7498 7.41 2.53 16.59 15.13 75.47 1595 1107 1097 9.18
11/29/201116:45  5.10 7421 | 693 178 | 1611 | 1458 7468 1595 | 1100 | 1002 | 9.8

 11/29/20111700 520 | 7322 | 2412 | 214 541 | 2617 | 71313 | 1627 | 897 | 89 | 21979
| Ambient | Supplyl | Supply2 Returnl | Return2  Sun | 54677 | 38244 | 33008 | 126019
| |
Pre | 251881 | ! : | | TotalWeat | 112811 | 130,350
Post | 256369 & 1.018 | ase114 | 1811 | 1173 | | 12911 | 126019
2% more work on 10% less fuel (without considering spillage) | | 256,369



ROLAND

- el
BENGINEERING SERVICES

Transport Refrigeration Evaluation Summary

Summary of Trial

Thermo King

Model no. Super Il TC12

B/M no. 092139

Serial 11584Q8816

Refrigerant R-404 (18 Ibs of charge)

Oil charge 7 liters

Cold Plus added 18 ounces

Pre treatment Total Btu's removed |Fuel required to “top off"
Day 1 11/7/2011 133,070| Wt 1 327
Day 2 11/8/2011 118,811 Wt 2 198
Total work pre 251,881 jnet wt 129|pounds
Post treatment |Fuel required to "top oflf"
Day 1 11/28/2011 130,355 Wt 1 504
Day 2 11/29/2011 126,019 Wt 2 392
Total work post 256,374 [net wt * 112
|Post/Pre 1.018 |Pre / post 1.152| 15.18% Less fuel used
1.018 1.78%| More work done
Total 1.170| 16.96%| Total improvement.
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ROLAND

ENGINEERING SERVICES
AT Summary
Pre CP Delta Post CP Delta
6.79] 7.94 4.2 10.08}
8.07] 7.87| 9. 11.51)
8.12) 8.03| 10.14 11.59|
8.03] 8.18] 10.28] 11.39]
8. 8.24] 10.67] 11.48|
8.01 8.19| 10.49| 11.26|
2 8.23] 10.35| 11.07|
7. 8.24| 10.35 10.98|
7. 8.22] 10.3 11.1)
7.96| 8.19| 10.37 11.14
7.95] 8.14] 10.42 11.21
7.92 8.01] 10.35 11.22
7.88] 8.19| 8.68| 11.32
8.01] 8.38] 8.57| 11.37
7.83) 8.5 9.09] 11.47
6.62 7.18] 8.7] 5.33
8.16 9.09] 8.29| 7.74)
8.41 9.79] 8.24| 8.78|
8.34 10.42 8.23| 9.11}
8.46| 10.62 8.32 9.28|
8.58] 10.64] 9.84 9.38|
8.64| 10.54] 9.77, 9.51|
8.8] 10.77] 9.91 9.34)
9.74 10.67 9.86 9.43|
9.81 10.73] 9.65 9.32|
9.77 10.74] 9.26 9.2
9.75 10.74] 8.86) 9.22
9.88| 10.73] 8.51 9.25
9.81 10.71} 4.73| 9.1

8.96) 10.84] 266.18] 9.18}
252.12 276.76] | 301.52}

8.404 9.225 17.629 9.179 10.051 19.229

1.098 8.815 9.615

Pre CP Avg | Post CP Avg



ROLAND

ENGINEERING SERVICES

Evaluation & Analysis Summary

Test results:

Our goal was to compare the amount of work done with a pound of fuel before and after treating the system with Cold
PlusTM. Luckily we had two similar days (ambient conditions) to compare.

The total work done by the refrigeration system for the before (Cold Plus) days, was 251,881 BTUs.

The total work done by the refrigeration system for the after (Cold Plus) days was 256,374 BT Us.

These values illustrate that we did 1.78% more work in the two after (Cold Plus™) days.

The fuel used doing the before work, was 129 pounds, and the fuel used doing the after work was 112 Ibs. These values
Illustrate that we used 15.18% less fuel in the after (Cold Plus) days.

Both of the factors above are of benefit to our system, therefore we would add the benefits to get a total improvement of
16.96%.

Review of the data would show that the temperature drop across the coil on average was 9% greater in the after days.
This would suggest that the system had more strength or capacity, but our goal for this test was to demonstrate
efficiency, not specifically capacity.

Conclusion:

Comparing the “before” and “after” treatment data, demonstrates an improvement of nearly 17% less fuel consumed
while doing the same amount of work, demonstrates an improvement in efficiency. The 17% increase in efficiency
should directly result in a 17% savings for every hour that the machine runs.

Comment: Observing the temperature drop across the evaporator, we noticed that the second day of the “after”
treatment run had the highest temperature drop. Cold Plus™ needs run time to take effect, and the only run time,

was the two days of “after” treatment operation. I think the system will continue to improve as the Cold Plus™
finishes treating the inside of the tubing.
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