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Ecometric
Pakhustorvet 8
6000 Kolding
Att.: Bo Kristensen

Test and measuring results of ”ULTRA” at Colstar, Vejle
Outdoor temperature for the period
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Udetemperatur 

Udetemperatur 16/11 til 2/12


Introduction:
The measuring period is representative for the energy consumption at Cold Star.

The decrease of the outdoor temperature and the heat energy that is coming from the surroundings to the cold store has been deducted in the savings.
Flow of goods in and out of cold store has been indexed and seems as an average not to have any big influence.

If you study the measurements you are not able to find any significant tendency between flow of goods, opening of doors and outdoor temperature as deviations even out over the period.

There is a tendency of a bigger reduction in the reactive effect (Q kVar) in % than in the effect (P kW).

The test shows saving in energy consumption that can only be due to ULTRA.

The following months will show if the savings of energy consumption are constant compared to previous years. 

Workshop ULTRA Test Coldstar Vejle
Preliminary measuring period before installation Tude = 12,9 °C as average temperature
[image: image3.emf]START : 21-09-2011 00:00INST_V1[V]INST_V2[V]INST_V3[V]INST_A1[A]_1INST_A2[A]_1INST_A3[A]_1INST_An[A]_1INST_f[Hz]INST_P[W]INST_P1[W]_1INST_P2[W]_1INST_P3[W]_1INST_Q[var]INST_Q1[var]_1INST_Q2[var]_1INST_Q3[var]_1INST_S[VA]INST_S1[VA]_1INST_S2[VA]_1INST_S3[VA]_1

Min 21/9 til 26/09 -2011 222,7 224,1 226,3 273,1 294,0 282,7 0,0 49,9 194600,0 62760,0 66580,0 65250,0 -32580,0 -9383,0 -14860,0 -7775,0 197300,0 63370,0 68220,0 65710,0

Middel Førmåling 229,8 230,1 230,7 749,3 764,1 757,4 9,5 50,0 480913,9 158917,8 162097,3 159878,1 198774,6 63709,6 64656,3 67565,0 522684,5 94649,2 98427,4 97079,3

Max 235,0 235,2 235,7 1130,0 968,0 942,3 171,0 50,1 524900,0 173800,0 176900,0 174400,0 456300,0 108000,0 108000,0 107900,0 677900,0 102800,0 107000,0 105900,0


Running-in period after installation Tude = 9,7 °C as average temperature
[image: image4.emf]START : 26-09-2011 12:57INST_V1[V] INST_V2[V] INST_V3[V] INST_A1[A]_1 INST_A2[A]_1 INST_A3[A]_1 INST_An[A]_1 INST_f[Hz] INST_P[W] INST_P1[W]_1 INST_P2[W]_1 INST_P3[W]_1 INST_Q[var] INST_Q1[var]_1 INST_Q2[var]_1 INST_Q3[var]_1 INST_S[VA] INST_S1[VA]_1 INST_S2[VA]_1 INST_S3[VA]_1

Min 26/9 til 31/10 -2011 224,6 225,3 222,3 19,0 9,2 11,2 0,0 49,9 7015,0 4379,0 697,6 1611,0 -54450,0 -16370,0 -23730,0 -13290,0 9291,0 4476,0 2167,0 2626,0

Middel Indkøringperiode 230,1 230,3 231,1 727,8 745,0 735,9 11,2 50,0 465612,3 153779,0 157391,9 154421,7 199871,1 63673,6 64643,5 67385,4 508455,8 88667,2 91218,2 90010,5

Max 234,9 241,0 235,9 1372,0 1370,0 1365,0 375,7 50,1 529800,0 176700,0 178300,0 175800,0 715200,0 108000,0 108000,0 108000,0 824800,0 107900,0 108000,0 108000,0


1. test period after installation Tude = 9,2 °C as average temperature
[image: image5.emf]START : 31-10-2011 13:56INST_V1[V]INST_V2[V]INST_V3[V]INST_A1[A]_1INST_A2[A]_1INST_A3[A]_1INST_An[A]_1INST_f[Hz]INST_P[W] INST_P1[W]_1INST_P2[W]_1INST_P3[W]_1INST_Q[var] INST_Q1[var]_1INST_Q2[var]_1INST_Q3[var]_1INST_S[VA] INST_S1[VA]_1INST_S2[VA]_1INST_S3[VA]_1

Min 31/10 til 7/11 -2011 198,1 199,7 201,9 307,9 328,8 322,1 0,0 49,9 219400,0 70310,0 76270,0 72880,0 17090,0 0,0 -11350,0 9864,0 223100,0 71630,0 76430,0 75050,0

Middel 1. eftermåling 229,7 229,9 230,5 708,3 730,7 718,9 11,6 50,0 458660,4 151029,0 155648,1 151963,9 186587,0 59276,3 61144,5 64692,1 496303,5 95063,1 98257,2 96633,7

Max 234,4 237,4 235,6 1358,0 1350,0 1323,0 209,9 50,1 524500,0 173700,0 176700,0 174100,0 701200,0 108000,0 107900,0 108000,0 805900,0 107900,0 107900,0 107800,0


2. test period after installation Tude = 5,1 °C as average temperature
[image: image6.emf]START : 07-11-2011 12:46 INST_V1[V] INST_V2[V] INST_V3[V] INST_A1[A]_1 INST_A2[A]_1 INST_A3[A]_1 INST_An[A]_1 INST_f[Hz] INST_P[W] INST_P1[W]_1 INST_P2[W]_1 INST_P3[W]_1 INST_Q[var] INST_Q1[var]_1 INST_Q2[var]_1 INST_Q3[var]_1 INST_S[VA] INST_S1[VA]_1 INST_S2[VA]_1 INST_S3[VA]_1

Min 07/11 til 16/11 -2011 224,4 223,8 225,3 269,1 284,1 274,0 0,0 49,9 190700,0 62230,0 65760,0 62680,0 -30210,0 -9671,0 -13220,0 0,0 191900,0 62460,0 65920,0 63540,0

Middel 2. eftermåling 229,6 229,8 230,4 678,1 699,1 687,5 12,8 50,0 442714,7 145717,7 150337,4 146640,7 167299,2 53404,0 54386,9 58332,5 474620,6 93357,3 96000,6 94439,6

Max 235,1 239,5 235,7 927,9 972,2 958,7 150,1 50,1 519000,0 172200,0 174700,0 172200,0 382200,0 107600,0 108000,0 107700,0 640500,0 108000,0 108000,0 107900,0


Workshop ULTRA Test Coldstar Vejle
3. test period after installation Tude = 4,6 °C as average temperature
[image: image7.emf]START : 16-11-2011 10:48INST_V1[V]INST_V2[V]INST_V3[V]INST_A1[A]_1INST_A2[A]_1INST_A3[A]_1INST_An[A]_1INST_f[Hz]INST_P[W] INST_P1[W]_1INST_P2[W]_1INST_P3[W]_1INST_Q[var] INST_Q1[var]_1INST_Q2[var]_1INST_Q3[var]_1INST_S[VA] INST_S1[VA]_1INST_S2[VA]_1INST_S3[VA]_1

Min 16/11 til 23/11 -2011 203,80        206,20        210,80        274,70         296,10         282,10        0,00            49,90          195.700,00       62.950,00         68.010,00         64.700,00         -31.200,00        -10.780,00        -13.450,00        -4.885,00          197.800,00       63.650,00         68.580,00         65.540,00        

Middel 2. eftermåling 229,64        229,84        230,41        663,63         687,06         674,57        13,97          50,01          436.104,10       143.230,94       148.384,57       144.468,52       158.726,73       50.242,89         51.125,92         55.544,51         465.527,43       91.954,03         95.263,96         93.101,84        

Max 235,10        240,20        235,80        1.048,00      1.117,00      952,60        393,60        50,12          521.600,00       173.300,00       175.200,00       173.000,00       402.900,00       107.900,00       107.900,00       107.800,00       644.900,00       107.800,00       107.900,00       108.000,00      


4. test period week 47 after installation Tude = 6,1 °C as average temperature
[image: image8.emf]FREQUENCY : 50Hz Uge 47 441.428,60      

INTERVAL : 1 min. Uge 48 438.585,17      

START : 23-11-2011 10:49INST_V1[V]INST_V2[V]INST_V3[V]INST_A1[A]_1INST_A2[A]_1INST_A3[A]_1INST_An[A]_1INST_f[Hz]INST_P[W] INST_P1[W]_1INST_P2[W]_1INST_P3[W]_1INST_Q[var] INST_Q1[var]_1INST_Q2[var]_1INST_Q3[var]_1INST_S[VA] INST_S1[VA]_1INST_S2[VA]_1INST_S3[VA]_1

Min 23/11 til 02/12 -2011 224,60        225,00        218,70        53,21            56,38          49,66            0,00            49,90          39.530,00         10.300,00         12.690,00         11.210,00         -33.550,00        -11.590,00        -15.570,00        -6.346,00          40.930,00         12.420,00         13.150,00         11.670,00        

Middel 3. eftermåling 229,82        230,07        230,44        683,68         702,38        687,68         13,04          50,01          444.535,15       146.849,02       150.824,41       146.842,14       168.757,41       53.845,58         54.956,05         57.702,74         476.979,60       68.461,50         68.043,33         67.733,06        

Max 236,50        237,00        237,20        1.056,00      960,30        1.096,00      220,20        50,14          522.500,00       173.900,00       175.800,00       173.200,00       423.000,00       107.900,00       107.900,00       107.900,00       643.100,00       107.800,00       107.600,00       107.900,00      


5. test period week 48 after installation Tude = 5,7 °C as average temperature
[image: image9.emf]FREQUENCY : 50Hz Uge 47 441.428,60      

INTERVAL : 1 min. Uge 48 438.585,17      

START : 23-11-2011 10:49INST_V1[V]INST_V2[V]INST_V3[V]INST_A1[A]_1INST_A2[A]_1INST_A3[A]_1INST_An[A]_1INST_f[Hz]INST_P[W] INST_P1[W]_1INST_P2[W]_1INST_P3[W]_1INST_Q[var] INST_Q1[var]_1INST_Q2[var]_1INST_Q3[var]_1INST_S[VA] INST_S1[VA]_1INST_S2[VA]_1INST_S3[VA]_1

Min 23/11 til 02/12 -2011 224,60        225,00        218,70        53,21            56,38          49,66            0,00            49,90          39.530,00         10.300,00         12.690,00         11.210,00         -33.550,00        -11.590,00        -15.570,00        -6.346,00          40.930,00         12.420,00         13.150,00         11.670,00        

Middel 3. eftermåling 229,82        230,07        230,44        683,68         702,38        687,68         13,04          50,01          444.535,15       146.849,02       150.824,41       146.842,14       168.757,41       53.845,58         54.956,05         57.702,74         476.979,60       68.461,50         68.043,33         67.733,06        

Max 236,50        237,00        237,20        1.056,00      960,30        1.096,00      220,20        50,14          522.500,00       173.900,00       175.800,00       173.200,00       423.000,00       107.900,00       107.900,00       107.900,00       643.100,00       107.800,00       107.600,00       107.900,00      


The results have not been corrected for outdoor temperature, open doors, incoming goods, etc. They are factual measurements for the period
                                                      Week                                  Beginning        Supply             Departure      End                   Index           Pre/                 Average        Average       Decrease in      Decrease in
                                                                                                                            Pallets              pallets             pallets            pallets                                   adaptation/     energy           outdoor        energy              energy/°C

                                                                                                                                                                                                                                                Post                Consumption temp.           consumption
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38,00          13.103,00   2.713,00      2.181,00    13.635,00   100,00        Før 480,91       12,90         

39,00          13.635,00   3.817,00      2.811,00    14.441,00   105,91        Før 496,95       9,70            -3,33          

40,00          14.641,00   2.260,00      2.412,00    14.489,00   106,26        Indkøring 478,43       9,70            0,52            0,16                   

41,00          14.489,00   2.185,00      2.997,00    13.677,00   100,31        Indkøring 454,68       9,70            5,46            1,70                   

42,00          13.677,00   2.479,00      1.757,00    14.399,00   105,60        Indkøring 455,61       9,70            5,26            1,64                   

43,00          14.399,00   2.148,00      2.566,00    13.981,00   102,54        1. test 445,75       9,20            7,31            1,98                   

44,00          13.981,00   2.139,00      2.909,00    13.219,00   96,95          1. test 458,87       9,20            4,58            1,24                   

45,00          13.219,00   2.140,00      2.325,00    13.034,00   95,59          2. test 442,71       5,10            7,94            1,02                   

46,00          13.034,00   2.331,00      2.111,00    13.124,00   96,25          3. test 436,10       4,60            9,32            1,12                   

47,00          13.154,00   2.225,00      2.595,00    12.784,00   93,76          4. test 441,43       6,10            8,21            1,21                   

48,00          12.784,00   2.394,00      2.361,00    12.817,00   94,00          4. test 438,00       5,70            8,92            1,24                   

49,00         

50,00         

51,00         


The measuring result shows a reduced consumption from:

Conclusion on energy consumption after Transformer 4:


At the beginning of  (INST P(kW) 480,9139 kW - Adaptation 480,91 kW
1. test week 43 - 445,75 kW – a decrease of 7,31%

1. test week 44 - 458,87 kW – a decrease of 5,94%

2. test week 45 – 442,71 kW – a decrease of 7,94%

3. test week 46 – 436,10 kW – a decrease of 9,32%

4. test week 47 – 441,43 kW – a decrease of 8,21%

5. test week 48 – 438,59 kW – a decrease of 8,80%

Biggest savings of energy (P kW)= (480,91 – 436,1) = 44,81kW. Correction for decrease of heat transmission through walls 7,2 kW at 5 °C
Total savings 37,61 kW, which corresponds to 7,82%
The measuring results below show the relation between P (effect in kW), Q (the reactive effect in kVar) and S (the apparent effect in KVA) 
                                                               Week             Pre/                Average          Decrease in    Average        Decrease in     Average         Decrease in  Average         Average       Decrease        Decrease in

                                                                                     Adaptation/     energy            energy             energy           energy             energy           energy          energy            outdoor        energy            energy

                                                                                     Post                consump.        Consump.       Consump.     Consump.        Consump.      Consump.     Consump.     Temp.           Consump.       Consump./°C
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38,00          Før 480,91         198,77        522,68        480,91       12,90          0,9201      

39,00          Før 496,95         -3,33            249,02        -25,28          557,88        -6,73          496,95       9,70            -3,33           0,8908      

40,00          Indkøring 478,43         0,52              211,89        -6,60            524,78        -0,40          478,43       9,70            0,52            0,16                    0,9117      

41,00          Indkøring 454,68         5,46              192,58        3,11              495,23        5,25            454,68       9,70            5,46            1,70                    0,9181      

42,00          Indkøring 455,61         5,26              178,53        10,18            490,50        6,16            455,61       9,70            5,26            1,64                    0,9289      

43,00          1. test 445,75         7,31              172,06        13,44            478,97        8,36            445,75       9,20            7,31            1,98                    0,9306      

44,00          1. test 458,87         4,58              186,59        6,13              496,30        5,05            458,87       9,20            4,58            1,24                    0,9246      

45,00          2. test 442,71         7,94              167,30        15,83            474,62        9,20            442,71       5,10            7,94            1,02                    0,9328      

46,00          3. test 436,10         9,32              158,73        20,15            465,53        10,94          436,10       4,60            9,32            1,12                    0,9368      

47,00          4. test 441,43         8,21              163,39        17,80            472,08        9,68            441,43       6,10            8,21            1,21                    0,9351      

48,00          4. test 438,00         8,92              162,78        18,11            469,42        10,19          438,00       5,70            8,92            1,24                    0,9331      

49,00         

50,00         


Conclusion:

Installation of ULTRA shows a significant decrease of the reactive effect Q, which furthermore improves the total average phase displacement (Cos φ).
An improvement of the phase displacement (Cos φ) is due to the big decrease in the reactive effect Q, and after adaptation (Cos φ) apparently is more than 0.93, which is excellent. 
Previously it has been seen that an improved (Cos φ) results in reduced energy consumption for the phase compensation, which can be seen on the total consumption of energy (P).
Biggest reactive (QVar) savings = (198,77 – 162,78) = 36 kVar.
Total reduction corresponding to 18,11 %

It is examined which influence the outdoor temperature has on the heat transmission through the building. 
The room is 130 x 23 x 23 m to the ceiling, and the outdoor temperature is 12°C.
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Heat transmission through walls = 100 kW

It is examined which influence the outdoor temperature has on the heat transmission through the building. 
The room is 130 x 23 x 23 m to the ceiling, and the outdoor temperature is 5°C.
.
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Heat transmission through walls = 83 kW

A decrease of 17 kW cooling demand, which corresponds to 7.2 kW effect at a COP of 2.36 kW/kW 
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