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ENCLOSURE 1: Storage plan

TEST PROGRAM

This test report comprises results from the folloyviests:

Testno. = Description

Test 1

Test 2

Test 3

Test 4

Test 5

Test 6

Test 7

Test 8

Test9

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.
Tested with lid assembled and disassembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.
New cooler and altered storage plan.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.
New cooler and altered storage plan.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.
First generation prototype with new condenser &1iB4a refrigerant.
No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.
First generation prototype with new condenser &&00a.
No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.

Second generation prototype with new condenseR&@da refrigerant.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans,containing fizzy lemade.
Slots installed.

No lid assembled.

Energy consumption test.

Loading33 cl aluminium cans, containing fizzy lerade.
Slots and air guides installed.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.
Slots, air guides and pulse control of fan insthlle

No lid assembled.

Item id. no.

300-KLAB-08-121

300-KLAB-08-151

300-KLAB-08-152

300-KLAB-08-193

300-KLAB-08-194

300-KLAB-09-127

300-KLAB-09-127

300-KLAB-09-127

300-KLAB-09-127
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Test no.

Test 10

Test 11

Test 12

Test 13

Test 14

Test 15

Test 16

Test 17

Test 18

Description

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.

Slots, air guides and pulse control of fan insthlle
Open lid.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.

Slots, air guides and pulse control of fan insthlle
Closed lid.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

Slots, air guides and pulse control of fan insthlle
Openlclose sequence of lid according to EN 23953.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

Slots, air guides and pulse control of fan insthlle
Open/close sequence of lid according to EN 23953.
Deviation: Lid remains open for 30 sec.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.

Slots, air guides and pulse control of fan insthlle
Openl/close sequence of lid according to EN 23953.
Deviation: Lid remains open for 30 sec.

Item id. no.

300-KLAB-09-127
300-KLAB-09-127
300-KLAB-09-127

300-KLAB-09-127

300-KLAB-09-127

Power shut off during the first 8 hours of the Dihresting period

incorporated in the open/close sequence.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

Slots, air guides and pulse control of fan insthlle
Open lid.

Power shut off between 22:00 and 06:00.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy emade..

Open lid.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy emade..

Open lid.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy emade..

Closed lid.

EQUIPMENT

Equipment

Manufacturer

Power Analyzer Voltech
Temperature logger Anville

METHOD

300-KLAB-09-127

300-KLAB-10-147

300-KLAB-10-147

300-KLAB-10-147

Type
PM100
TC/16

The measurements were not carried out accordiagyspecific standard. However the tests were padd in an
EN 153 accredited climate chamber and the conditiegarding ambient temperature, ambient humidityambient
air velocity were consisting with this standarde 8em 7. REFERENCES.

The bottle coolers were loaded with 33 cl aluminicens containing fizzy lemonade according to tbeasfe plan
appearing from Enclosure 1. Each bottle cooleraiartl the total of 96 cans stacked in four layeash layer
containing 24 cans. The temperature was measur@dans distributed throughout the load. Into ezmha copper-
constantan thermocouple was elevated. These cassfilled with water to prevent interference frohetingredients
of the lemonade.
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4. PURPOSE & TEST PROGRESS

The purpose of the tests was to decrease the ecengymption of the Vestfrost impulse sales batieler and to
implement the use of natural refrigerants in thedpiction of the coolers. Later on, after the sesfe®sts were
initiated, maintenance problems were discovereaimPthis point the development process includedigisise as well.
The series of tests were performed on six indiVidhagtle coolers in accordance with the test progrsee item 1.
“TEST PROGRAM". The bottle coolers had the followioharacteristics and id. no.:

Iltem characteristics Item id.no.

Original version. 300-KLAB-08-121
Refrigerant: R134a

Original version, altered storage plan. Identicahv800-KLAB-08-152 300-KLAB-08-151
Refrigerant: R134a

Original version, altered storage plan. Identicahv800-KLAB-08-151 300-KLAB-08-152
Refrigerant: R134a

First generation prototype, new condenser. 300-KLAB-08-193
Refrigerant: R134a

First generation prototype, new condenser (as 30AB<08-193). 300-KLAB-08-194
Refrigerant R600a.

Second generation prototype. 300-KLAB-09-127
Refrigerant R600a.

The item was gradually changed through the sefitssts installing slots, air guides and

pulse control of fan. See item 1. TEST PROGRAM.

Third generation prototype. 300-KLAB-10-147
Refrigerant R600a.

This prototype also contains an improved condeasdrbetter compressor (Danfoss

NLE9KTK)

The prototype had no LED light.
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RESULTS

The test results solely apply to the tested appdiés).
Test 1

During test the compressor was running 100 % ofithe (except during defrost mode). The temperatofehe cans
were too high (should be maximum 7 °C). The enemsumption during test without lid was approxirhai®&s
kWh/24h and with lid approximately 5,7 kwh/24h.

The results were discussed at a project meetiBJ hin March 2008, and it was decided to ship tveavrcoolers to
the DTI for test. It was also decided to use tasisovhich were taped into “sixpacks” to better hidneam organised
during the test.

The bottle cooler was shipped back to the Vestftmshpany.

Measuring points Data sources
Start 17-03-2008 17:24| 24-03-2008 14:28
Stop 18-03-2008 17:29| 25-03-2008 14:33
Duration 24:04 [HH.MM]  |24:04 [HH.MM]
Ambient temperature
Average temperature 251 25,3
Left ZA\KFSVANVILLE\O9\01 25,2 255
Right Z\KFSVANVILLE\09\02 249 25
Appliance
Average temperature 8,7 7.9
Can 1 Z\KFSVANVILLE\15\01 11,1 0,9
Can 2 Z\KFS\ANVILLE\15\02 10,3 10,2
Can 3 Z\KFS\ANVILLE\15\03 2 21
Can 4 Z\KFS\ANVILLE\15\04 8,6 9,6
Can 5 Z\KFS\ANVILLE\15\05 10,4 11,5
Can 6 Z\KFS\ANVILLE\15\06 11,6 10,8
Can7 Z\KFS\ANVILLEV15\07 10,1 10,4
Can 8 Z\KFS\ANVILLE\15\08 8,7 11,2
Can 9 Z\KFS\ANVILLE\15\09 54 4,6
Compressor
Voltage Z\KFS\PM100\12\WVRMS 2291 2284
Power Z\KFS\PM100V12\WATT 235,6 312,6
Running time Z\KFS\PM100V12\WATT 100 100
Energy Z\KFS\PM100\12\WH 5664, 1 7505,7
Energy consumption/24h | Z:\KFS\PM100\12\WH 56448 7480,2
Lid assembled No lid
Table 1: Test results for Test 1.
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Photo 1: It was difficult to maintain the cans cectly stacked.

Test 2

|

Photo 2: The cans were wrapped with tape, formisig packs”.
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Measuring points Datakilder
Start 15-06-2008 08:14
Stop 16-06-2008 08:14
Duration 24:00 [HH.MM]
Ambient temperature
Average temperature 25,3
Left ZAKFSVANVILLEV 5\01 24,9
Right Z\KFS\VANVILLEV15\02 25,6
Apgpliance
Average temperature 53
Can 1 ZA\KFS\VANVILLEV15\03 3.7
Can 2 ZA\KFS\ANVILLEV5\04 56
Can 3 Z\KFSVANVILLEV15\05 4.1
Can 4 ZA\KFS\ANVILLEV5\06 56
Can 5 ZA\KFSVANVILLEVI5\07 46
Can 6 ZA\KFS\ANVILLEV15\08 52
Can7 ZA\KFS\ANVILLEV15\09 6,2
Can 8 ZA\KFSVANVILLEV15\10 5.7
Can 9 ZAKFS\ANVILLEV5\11 6,6
Compressor
Voltage ZA\KFS\PM100112\WWVRMS 2309
Power ZA\KFS\PM100VI2\WATT 165,8
Running time ZAKFS\PM100VI2\WATT 100
Energy ZA\KFS\PM100\12\WH 3987 1
Energy consumption/24h  Z:\KFS\PM100\12\WH 3986.6

Table 2: Test results for Test 2.

Test 3
Measuring points Data sources
Start 20-06-2008 23:39
Stop 21-06-2008 23:39
Duration 24:00 [HH.MM]
Ambient temperature
Average temperature 282
Left Z\KFS\ANVILLEW15101 247
Right Z\KFS'ANVILLE15102 25,6
Appliance
Average temperature 4,6
Can1 Z\KFS\ANVILLE\15103 3,1/ min. 2,25
Can?2 Z\KFS\ANVILLE\15104 44
Can3 Z\KFS\ANVILLE15105 33
Can 4 Z\KFS'ANVILLE 15106 5
Canjs Z\KFS\ANVILLE15\07 3,9
Can 6 Z\KFS\ANVILLE\15108 4.8
Can7 Z\KFS\ANVILLE\15109 58
Can 8 Z\KFS\ANVILLEV15110 4.8
Can9 Z\KFS\ANVILLE 15111 6.2/ max. 6,44
Caompressor
Voltage Z\KFS\PM100VI2\WRMS 230,9
Power Z\KFS\PM10OVI2\WATT 180
Running time Z\KFS\PM10CVI2\WATT 100
Energy Z\KFS\PM100\12\WH 43118
Energy consumption/24h | Z\KFS\PM100\V12\WH 4311,3

Table 3: Test results for Test 3.
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On the basis of the test results from Test 2 arsd 3 gt was decided to initiate the developmerd bbttle cooler
using natural refrigerants. It was also decidedatatinue trying to decrease the energy consump#ibthis point, the
maintenance problems were discovered, why it wagldd to take this issue into account as well.

Test 4 and test 5

The first generation prototypes (one with R134a amel with R600a refrigerant) were equipped witlew icondenser
type, made from smooth steel pipe which was easietm.

Both prototypes were working badly because the thaasmission area of the condenser was too éitttethe
condenser temperature was too high. EspeciallRit81a cooler was hot on the condenser side.

Both coolers were running 100 % of time.

After the first tests it was decided to terminatel ahip the coolers back to the Vestfrost Company.

Test 6

Vestfrost improved the condenser and build a ne@0&&ooler. The Vestfrost Company made a stratégiision to
drop the R134a cooler and concentrate the futurl s R600a natural refrigerant.

The new cooler had a higher heat transmissionafréee condenser and improved cooling of the cosgoe The

airflow inlet and outlet at the condenser side alas separated to prevent short-circuit of thetraiasn.

The cooler was installed at DTI in February 2008 tasted in February and March.

Measuring points Data sources
Start 28-02-2009 13:19| 01-03-2009 18:06
Stop 01-03-2009 13:19| 02-03-2009 18:06
Duration 24:00 [HH.MM]  |24:00 [HH.MM]
Ambient temperature
Average temperature 249 248
Left Z\KFS\ANVILLE\03\01 25 249
Right Z\KFS\ANVILLE\03\02 247 247
Appliance
Average temperature 2.1 2,1
Can 1 Z\KFS\ANVILLE\03\03 0.5 0,5
Can 2 Z\KFS\ANVILLE\03\04 29 2.8
Can 3 Z\KFS\ANVILLE\03\05 08 0.8
Can 4 Z\KFS\ANVILLE\03\06 29 29
Can 5 Z\KFS\ANVILLE\03\07 12 12
Can g Z\KFS\ANVILLE\03\08 1.8 1.8
Can7 Z\KFS\ANVILLE\03\09 3,6 36
Can 8 Z\KFS\ANVILLE\03\10 2,2 22
Can @ Z\KFS\ANVILLE\0O3\11 3.2 3.2
Kompressor
Voltage Z\KFS\PM100\V12\WRMS 230,8 230
Power Z\KFS\PM10C\VI2\WATT 1707 169,3
Running time Z\KFS\PM100\VI2\WATT 100 100
Energy ZA\KFS\PM100\12\WH 40727 4087,3
Energy consumption/24h | Z\KFS\PM100\12\VWH 40722 4066.9

Table 4: Test results for Test 6.

The bottle cooler was working fine, and “did thé’jolt kept the 96 cans between freezing point an€. The energy
consumption was approximately 4,07 kwh/24h.
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Chart 1: Typical power course for the bottle cooler

Test 7

CFD calculation has shown a better performanceniaflggeometric changes at the inlet and outletla@mnnels inside

the cooler (at the cold side). The changes shaddae the air infiltration of warm ambient air ik cooler and

reduce the energy consumption.

Therefore small changes were made in connectitesto/ and 8.

In test 7 additional small narrow slots were madih@inlet and outlet of the airflow. The slotsrevénstalled under

the existing slots, which were placed in the ugpgion in the rear and the front of the cooler.
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Measuring points Data sources
Start 19-04-2009 04:07
Stop 20-04-2009 04:12
Durstion 24:04 [HH.MM]
Ambient temperature
Average temperature 24,9
Left Z\KFS\ANVILLEW03'\01 24,9
Right Z\KFS\ANVILLE03'02 24,8
Appliance
Average temperature 2,3
Can 1 ZAKFS\ANVILLEV03\03 0,6
Can 2 Z\KFS\ANVILLE\03\04 29
Can3 Z\KFS\ANVILLE\03\05 1
Can 4 ZAKFS\ANVILLE03\06 3.3
Can 5 Z\KFS\ANVILLE\03\07 1,4
Can 6 Z\KFS\ANVILLE\03\08 1,9
Can 7 ZAKFS\ANVILLEW03\09 4
Can 8 Z\KFS\ANVILLE\03\10 21
Can 9 Z\KFS\ANVILLEWO3\11 3,7
Compressor
Voltage Z\KFS\PM100\10\WRMS 2321
Power Z\KFS\PM100\1IO\WWATT 167,6
Running time ZAKFS\PMTO0VIO\WWATT 100
Energy Z\KFS\PM100\10\WH 4016,7
Energy consumption/24h | Z:\KFS\PM100\10\WH 4002,9

Table 5: Test results for Test 7.

Test in climate chamber showed only minor improveinsince the energy consumption was measured to

approximately 4,0 kwh/24h.

Test 8

Test 8 was performed as Test 7, but with air guaddéke “new” narrow air slots. The guides ensuhed inlet air was
pressed downwards in the cooler. This preventedittfeom moving up over the columns of cans andeanixed

with the ambient air.
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Measuring points Data sources
Start 11-05-2009 20:25
Stop 12-05-2009 20:30
Duration 24:04 [HH.MM]
Ambient temperature
Average temperature 25,1
Left ZA\KFS\ANVILLE\03\01 251
Right ZAKFS\ANVILLE\03\02 25
Appliance
Average temperature 25
Can 1 Z\KFS\ANVILLE\03\03 0,8
Can 2 Z\KFS\ANVILLE\03\04 3
Can 3 Z\KFS\ANVILLE\03\05 1,3
Can4 Z\KFS\ANVILLE\03\06 34
Canb Z\KFS\ANVILLE\03\07 1,7
Can 6 Z\KFS\ANVILLE\03\08 2
Can7 Z\KFS\ANVILLE\03\09 45
Can 8 Z\KFS\ANVILLE\03\10 2,3
Can 9 ZAKFS\ANVILLE\O3\11 3,9
Compressor
Voltage Z\KFS\PM100\12\WRMS 2297
Power ZAKFS\PM100VI2\WATT 166,1
Running time ZAKFS\PM100VI2\WATT 100
Energy ZAKFS\PM 100V 2\WH 3956,2
Energy consumption/24h |Z\KFS\PM100\12\\WWH 39425

Table 6: Test results for Test 8.

The test in climate chamber showed no improvemeittsthe air slots and the air guides installede Eiplanation
might be that the columns of cans were not in pededer and the area of air pass was smalleréRpacted from an
ideal calculation.

Test 9

From CFD calculations it was seen, that the maat transfer to the refrigeration systems came fagmnfiltration

at the open top.

In the standard cooler and in the previous protsyhe air fan (for cold air into the cooler) wasning 100 % of the
time.

Theoretical it was not necessary to run the fankeatompressor OFF-time. By stopping the fans kémaous with
the compressor, the air infiltration would be reehiic

On the other hand it was necessary for the coetrtdl receive a correct temperature signal, whachesponded with
the actual can temperature.

The solution was to develop a “pulse control” foe {cold air) fan, to reduce the warm air infiltoatand to ensure a
correct temperature signal for the electronic cular.

It was possible to order an electronic control Wtgould be programmed for that purpose, and thisrobwas
installed in the prototype in June 2009.

The controller was programmed to stop the fan foniiutes and then to run the fan for one minutéovieed by a 3
minutes stand still period etc. until the compressmed on.
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Measuring points

Datakilder

Start 27-06-2009 00:51| 28-06-2009 01:28
Stop 238-06-2009 00:51| 29-06-2009 01:28
Duration 24:00 [HH.MM]  |24:00 [HH.MM]
Ambient temperature
Average temperature 249 249
Left ZI\KFS\ANVILLE0O3\01 249 249
Right Z\KFS\ANVILLE\02\02 248 248
Appliance
Average temperature 3,9 3.5
Can 1 Z\KFS\ANVILLE02\03 0,8 0.8
Can 2 Z\KFS\ANVILLE03\04 3.7 3.7
Can 3 Z\KFS\ANVILLE\02\05 1 1
Can4 ZAKFS\ANVILLE03\06 4 4
Can b ZIKFS\ANVILLEY03\07 2,2 22
Can 6 Z\KFS\ANVILLE'02\08 4 4
Can7 Z\KFSVANVILLE03109 g€,5 6.5
Can 8 Z\KFS'ANVILLE03\10 3,2 3.2
Can 9 ZAKFS\ANVILLE'O3\11 g,1 6.1
Channel 16 - return air Z\KFS\ANVILLE03\16 £.6 6.7
Compressor
Voltage ZA\KFS\PM100\V12WRMS 231 231.3
Fower ZAKFS\PM10OVI2ZWATT 1512 1522
Running time ZAKFS\PM10OVI2WATT 72,6 725
Energy ZA\KFS\PM100\V12WWVH 3624.5 3650.2
Energy consumption/24h |Z:\KFS\PM100\M2\WH 3624 1 3649 4

Table 7: Test results for Test 9.
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Chart 2: Temperatures measured during Test 9. Targe, fluctuating curve illustrates the temperatof

the return air.
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Chart 3: Power measured during Test 9.
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Test 10

Measure points Data sources

Start 27-10-2009 23:43| 28-10-2009 23:53

Stop 28-10-2009 23:.43| 29-10-2009 23:53

Duration 24.00 [HH.MM]  |24:00 [HH.MM]

Ambient temperature Z\KFS\ANVILLE\O3\02 247 247

Appliance

Average temperature 6,1 6,0
Can 1 ZAKFS\ANVILLEO3\03 5,1 5
Can?2 ZAKFS\ANVILLE\O3\04 6.4 6,3
Can 3 ZAKFS\ANVILLEO3\05 47 4,0
Can 4 Z\KFS\ANVILLE\O3\06 6,7 6,6
Canb ZAKFS\ANVILLEO3\WO7 5.1 5
Can 6 Z\KFS\ANVILLE\O3\08 6,3 6,2
Can7 ZAKFS\ANVILLEO3'09 7.7 7.6
Can 8 Z\KFS\ANVILLE\O3410 58 57
Can9 ZA\KFS\ANVILLEND3M1 1 7.3 7.2
Channel 16 - return air Z\KFS\ANVILLENO3V16 8,4 8,2
Compressor

Voltage ZA\KFS\PM100V12\WVRMS 2281 2286
Power ZA\KFS\PM100OVI2\WATT 161,6 160,6
Running time ZAKFS\PM10OVI2\WATT 100 100
Energy consumption Z\KFS\PM100\V12\WH 3871,9 38566,7
Energy consumption/24h | Z\KFS\PM100\12\WH 3871 3856,3

Table 8: Test results for Test 10.
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Test 11

Measure points Data sources

Start 31-10-2009 09:28| 01-11-2009 09:24

Stop 01-11-2009 09:28| 02-11-2009 09:25

Duration 24.00 [HH.MM]  |24:00 [HH.MM]

Ambient temperature ZAKFSVANVILLENO3\02 248 248

Appliance

Average temperature 59 6,1
Can 1 ZAKFS\ANVILLEO3\03 4.4 4.4
Can 2 ZAKFS\ANVILLED3\04 6,3 6,4
Can 3 ZAKFS\ANVILLEND3\05 4,3 4.4
Can 4 ZAKFS\ANVILLEO3\06 6,4 6,5
Can 5 ZAKFS\ANVILLEO3\O7 5 52
Cang ZAKFS\ANVILLE03\08 6,1 6,3
Can7 ZAKFS\ANVILLEV03\09 7,7 7.9
Can 8 ZAKFS\ANVILLEO3\0 5,6 58
Can 9 ZAKFSVANVILLE\O3\11 7.3 7.6
Channel 16 - return air ZAKFS\VANVILLEO3\16 7.8 7.9
Compressor

Voltage ZAKFS\PM100V12WRMS 229 2289
Power ZAKFS\PM100VI2\WATT 100,2 99,5
Running time ZAKFS\PM100VI2\WATT 74 73,7
Energy consumption ZAKFS\PM100\12\WH 2394 1 23942
Energy consumption/24h | Z:AKFS\PM100\12\WH 2393,6 2393,6

Table 9: Test results for Test 11.
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Chart 7: Power measured during Test 11.
Test 12
Measure points Data sources
Start 03-11-2009 10:25| 04-11-2009 10:25
Stop 04-11-2009 10:26| 05-11-2009 10:25
Duration 24:.00 [HH.MM]  |24:00 [HH.MM]
Ambient temperature ZAKFS\ANVILLENO302 24,8 247
Appliance
Average temperature 6.1 6,1
Can 1 ZAKFS\ANVILLENO3\03 4.6 4.5
Can 2 ZAKFS\ANVILLENO3'04 6,5 6.5
Can 3 ZAKFS\ANVILLENO3\05 45 4.4
Can4 ZAKFS\ANVILLENO3'06 6,6 6.6
Can5 ZAKFS\ANVILLENO3\07 5,2 52
Can6 ZAKFS\ANVILLENO3'08 6,4 6,3
Can7 ZAKFS\ANVILLENO3W09 7.9 8
Can 8 ZAKFS\ANVILLENO3VO 5,9 5.8
Can9 ZAKFS\ANVILLEVO3VA 7,6 7.7
Channel 16 - return air ZAKFS\ANVILLENO316 8 7.9
Compressor
Voltage ZAKFS\PM100\12\WRMS 2289 2293
Power ZAKFS\PM1OOVI2AWATT 97,9 96,9
Running time ZAKFS\PM1OOVI2WATT 73,3 72,8
Energy consumption ZNKFS\PM100V12\WH 2352 23334
Energy consumption/24h | Z\KFS\PM100\12\WH 23515 23332

Table 10: Test results for Test 12.
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Chart 9: Power measured during Test 12.

11-03 20:30




Test 13

Measure points Data sources

Start 14-11-2009 09:43| 15-11-2009 09:46

Stop 15-11-2009 09:43| 16-11-2009 09:46

Duration 2400 HH.MM]  124:00 [HH.MM]

Ambient temperature ZAKFS\ANVILLEO3102 251 251

Appliance

Average temperature 5,4 54
Can1 ZAKFS\ANVILLE\O3103 3.7 3.8
Can 2 ZA\KFS\ANVILLE\03\04 5,8 58
Can 3 ZA\KFS\ANVILLE\O3\05 3,8 3,9
Can 4 ZAKFS\ANVILLE\O3106 6 6
Canb ZAKFS\ANVILLE\O3\07 4.6 4.6
Can 6 ZAKFS\ANVILLE\03\08 5,6 5,6
Can7 ZA\KFS\ANVILLE\03\09 7.2 7,2
Can 8 ZAKFS\ANVILLEVO3\10 5 5,1
Can 9 ZAKFS\ANVILLE\O3\11 6.8 6,8
Channel 16 - return air ZAKFS\ANVILLE\03\16 7.3 7.3
Compressor

Voltage ZAKFS\PM100V12\WVRMS 231 230,2
Power ZAKFS\PM100VI2WATT 1150,4 115,5
Running time ZAKFS\PM100VI2WATT 80.4 80,6
Energy consumption ZAKFS\PM100\V12\WH 2772 27687
Energy consumption/24h | Z\KFS\PM100\12\WH 27714 27684

Table 11: Test results for Test 13.
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Chart 11: Power measured during Test 13.

Version 3

Test 14

Measure poaints Data sources

Start 16-11-2009 22:01| 17-11-2009 22:04

Stop 17-11-2009 22:01| 18-11-2009 22:04

Duration 24:00 [HH.MM]  |24:00 [HH.MM]

Ambient temperature ZAKFS\ANVILLEVO3\02 252 25,3

Appliance

Average temperature 8,0 8.1
Can 1 Z\KFS\ANVILLE\O3\03 55 5,6
Can 2 Z\KFS\ANVILLE\O3\04 7.4 7.5
Can 3 Z\KFS\ANVILLE\O3\05 5.6 5,7
Can 4 Z\KFS\ANVILLE\03\06 7.6 7.6
Can 5 ZAKFS\ANVILLE\O3\O7 7 7.1
Can 6 Z\KFS\ANVILLE\03\08 8,9 9
Can7 Z\KFS\ANVILLE\03\08 11,2 11,3
Can 8 ZANKFS\ANVILLE\O3V1O0 8,4 8,4
Can 9 ZANKFS\ANVILLE\O3\11 10,7 10,8
Channel 16 - return air ZAKFS\ANVILLE\O3\16 9.3 9.4
Compressor
Voltage ZAKFS\PM100V12WRMS 230,2 230,7
Power ZNKFS\PM1OOVI2WATT 90,3 88,6
Running time ZAKFS\PM100VI2WATT 67 67
Energy consumption ZAKFS\PM100V12YWH 2166,8 21222
Energy consumption/24h | Z\KFS\PM100\12\WH 2166,6 2121.,8
Table 12: Test results for Test 14.
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Chart 12: Temperatures measured during Test 14.
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Chart 13: Power measured during Test 14. The pedsdroller was active.

1117 0800

| 11170400 11170600

11-1702:00

11-17 00:00

11-15 20:00 11-16 22:00

11-16 18:00

Page 21 of 29

108-05
Version 3



Measure points Data sources

Start 18-11-2009 09:54| 18-11-2009 21:57

Stop 18-11-2009 10:04| 18-11-2009 22:07

Duration 00:10 [HH.MM]  |00:10 [HH.MM]

Ambient temperature Z\KFSVANVILLE\O3\02 25,02 25,07

Appliance

Average temperature 7.7 55

Can 1 Z\KFS\VANVILLEO3\O3 4,64 3,9
Can 2 Z\KFSVANVILLE\03104 7,53 591
Can 3 Z\KFSVANVILLE\O3\05 4,65 3,72
Can4 Z\KFS\ANVILLE\03\06 7,96 6,04
Canb Z\KFSVANVILLE\O3\Q7 7,68 4,62
Can 6 Z\KFS\ANVILLE\O3\O8 6,92 5,63
Can7 Z\KFSVANVILLE\O3\Q9 12,13 7,43
Can 8 Z\KFSVANVILLE\O3\10 6.4 513
Can9 Z\KFSVANVILLE\O3\1 11,57 7,05
Channel 16 - return air Z\KFS\VANVILLE\O3\16 6,25 7,04

Table 13: Temperatures measured during Test 14fil$teolumn shows the temperature in the cans at
10:00 (the supermarket opens). The second columnssthe temperature at 22:00 as the power was shut

off.
Test 15

Measure points Data sources

Start 23-11-2009 06:15| 24-11-2009 06:12

Stop 24-11-2009 06:15| 25-11-2009 08:12

Duration 24:00 [HH.MM]  124:00 [HH.MM]

Ambient temperature ZAKFS\VANVILLE\O3\02 252 252

Appliance

Average temperature 9.6 9.6
Can 1 Z\KFSVANVILLE\O3\03 7.4 7.4
Can?2 ZAKFS\ANVILLEVD3\04 8,9 8,9
Can 3 Z\KFSWANVILLE\D3\05 7 7
Can 4 ZAKFSVANVILLEVD3\06 9 9
Can5 Z\KFSVANVILLE\O3\O7 8,5 85
Can® ZAKFSVANVILLEVD3\08 10,7 10,7
Can7 ZAKFSVANVILLEVD3\09 12,8 12,8
Can 8 ZAKFSWANVILLEO3VIO 10,1 10,2
Can9 ZAKFSVANVILLEWO3\T 12,2 12,2
Channel 16 - return air Z\KFS\ANVILLEWO3\16 10,7 10,7
Compressor

Voltage Z\KFS\PM100\V12WRMS 230,7 2311
Power ZA\KFS\WPM100OVI2AWATT 109,7 109,4
Running time Z\KFS\PM100VI2AWATT 67 67
Energy consumption ZAKFS\PM100\1 2YWH 2620,2 2623
Energy consumption/24h | Z\KFS\PM100\12\WH 2619,6 26227

Table 14: Temperatures measured during Test 15.
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108-05 - Vestfrost - Impulskaler / 09-127 Vastfrost / Impulskalzr / Energi
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Chart 15: Power measured during Test 15. For annamkn reason the pulse controller did not act theea
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Measure points Data sources

Start 24-11-2009 09:56| 24-11-2009 22:10

Stop 24-11-2009 10:06| 24-11-2009 22:20

Duration 00:10 [HH.MM]  |00:10 [HH.MM]

Ambient temperature ZAKFS\ANVILLEO3\02 25,08 25,01

Appliance

Average temperature 9.7 6.6

Can 1 ZAKFS\VANVILLE\O3\03 7,04 5,31
Can 2 ZAKFS\ANVILLE\03\04 9,41 6,94
Can 3 ZAKFS\ANVILLE\03\05 6,74 477
Can4 ZAKFS\ANVILLE\O3\06 9,8 7,35
Canb ZAKFS\ANVILLE\O3\O7 9,5 5,68
Can 6 ZAKFS\VANVILLE\03\08 9,34 6,52
Can7 ZAKFS\ANVILLE\O3\09 13,68 8,62
Can 8 ZAKFS\ANVILLE\O3\10 8,87 6,08
Can 9 ZAKFSVANVILLE\O3\11 13,02 8,1
Channel 16 - return air ZAKFS\ANVILLE\O3\16 9,13 9,35

Table 15: Temperatures measured during Test 15fil$teolumn shows the temperature in the cans at
10:00 (the supermarket opens). The second columnssthe temperature at 22:00 as the power was shut

off.
Test 16 - 18
Start Data Sources 07-06-2010 07.32] 13-06-2010 02.37] 16-06-2010 12:47]
Stop 08-06-2010 07:47| 14-06-2010 02:57| 17-06-2010 12:47
Duration 2414 [HHMM] 2419 [HH.MM]  |24:00 [HH.MM]
Ambient 252 254 248
Left Z\KFS\ANVILLE\23\01 251 253 24.6
Right Z\KFS\ANVILLE\23\02 253 255 249
Average 5,5 42 44
Can 6 Z\KFS\ANVILLE\23\03 5,6 44 4.4
Can7 Z\KFS\ANVILLE\23\04 5,8 44 45
Can 8 Z\KFS\ANVILLE\23\05 7.5 6,3 6
Can 9 Z\KFS\ANVILLE\23\06 7,6 6.4 6,1
Can 5 Z\KFS\ANVILLE\23\07 5 3,6 4
Can 1 Z\KFS\ANVILLE\23\08 3,5 2.1 2,7
Can 2 Z\KFS\ANVILLE\23109 3,3 1,9 2,6
Can 3 Z\KFS\VANVILLE\23\10 5,8 44 438
Can 4 Z\KFS\ANVILLE\23\11 55 4.1 46
Compressor
Voltage Z\KFS\PM100\12\WVRMS 230,4 2317 2318
Energy consumption/24h | Z:\KFS\PM100\12\WH 1907,3 20226 1805,1
Thermostat position Position 12:00 Position 01:30 Position 01:30
Without lid Without lid With lid

Table 16. Temperatures and energy consumption edtelification of cooling system.

This cooler was working fine with a reduced enezggsumption, which was about 2,0 kWh/day. Thisgxge had
no LED light. To compare with the other prototygesl the standard cooler, about 0,25 kWh/day muadded to
the consumption. This results in an energy consiamuif 2,25 kWh/day — or a reduction of about 43I£the lid
was placed on the cooler, the consumption was eztlbg 0,218 kWh/day to an energy consumption dd3.,8
kWh/day (+ 0,25 kWh/day for LED light)
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6.

SUMMARY

The following is a short review of the results loé tenergy consumption tests:

Test no.

Test 1

Test 2

Test 3

Test 4

Test 5

Test 6

Test 7

Test 8

Test 9

Description

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.
Tested with lid assembled and disassembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.
New cooler and altered storage plan.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.
New cooler and altered storage plan.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

First generation prototype with new condenser &1iB4a refrigerant.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.
First generation prototype with new condenser &G00a.
No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.

Second generation prototype with new condenseR&@da refrigerant.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans,containing fizzy lemade.
Slots installed.

No lid assembled.

Energy consumption test.

Loading33 cl aluminium cans, containing fizzy lerade.
Slots and air guides installed.

No lid assembled.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.
Slots, air guides and pulse control of fan insthlle

No lid assembled.

Energy
consumption
kWh/24 h +
remarks

7,480

Array of cans in
disorder

3,987

4,311

4,070

4,003

3,943

3,636
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Test no.

Test 10

Test 11

Test 12

Test 13

Test 14

Test 15

Test 16

Test 17

Test 18

Description

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.

Slots, air guides and pulse control of fan insthlle
Open lid.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy temade.

Slots, air guides and pulse control of fan insthlle
Closed lid.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

Slots, air guides and pulse control of fan insthlle
Openlclose sequence of lid according to EN 23953.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

Slots, air guides and pulse control of fan insthlle
Open/close sequence of lid according to EN 23953.
Deviation: Lid remains open for 30 sec.

Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.

Slots, air guides and pulse control of fan insthlle
Openl/close sequence of lid according to EN 23953.
Deviation: Lid remains open for 30 sec.

Power shut off during the first 8 hours of the Dihresting period

incorporated in the open/close sequence.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

Slots, air guides and pulse control of fan insthlle
Open lid.

Power shut off between 22:00 and 06:00.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.

Open lid.
Without LED light.
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy lemade.

Open lid.
Without LED light
Energy consumption test.

Loading: 33 cl aluminium cans, containing fizzy kemade.

Lid closed.
Without LED light

(1) Estimated energy consumption for LED light is matluded.

Test 10-15

3,863
Pulse control did not
work

2,394
2,342

2,770

2,143
Warmest can =
12 °C at 10:00 h

2,621
Warmest can =
13.5°C at 10:00 h

1,907 (1)

2,023 (1)

1,805 (1)

The second generation prototype installed withdjanattic) lid and tested after EN23953 (Europeandstechfor
refrigerated sales display coolers) + hydrocartafngeration system + pulse control of fans redutedenergy
consumption from approximately 4,0 kWh/day to 2,8¥2h/day. This was a reduction of 41.5 %

If, in addition to that, the cooler was turned &g first 8 hours of a 12 hour resting period,ehergy consumption
was 2,143 kWh/day, which was a reduction of 46,4 %

Test 16 - 18

This cooler, the third generation prototype, waskivig fine with a reduced energy consumption, whiets about
2,0 kWh/day. This prototype had no LED light. Targmare with the other prototypes and the standaotecoabout
0,25 kWh/day must be added to the consumption. rEsiglts in an energy consumption of 2,25 kWh/day &
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reduction of about 43 %. When the lid was placedhencooler, the consumption was reduced by 0,2¥B/day to
an energy consumption of 1,805 kwh/day (+ 0,25 ki for LED light)

The results from the eighteen tests have to beisssd with Elforsk and with the project group. Ajpct meeting is
expected to take place medio 2010.

REFERENCES

1. EUROPEAN STANDARD EN 153, February 2006
"Methods of measuring the energy consumption aftelemains operated household refrigerators,
frozen food storage cabinets, food freezers and ¢benbinations together with associated
characteristics”.
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ENCLOSURE 1

No.:
Edition:
Made by:
Area:
Date:

D5.05

LBK
13
21-11-2007

>

DANISH
TECHNOLOGICAL
INSTITUTE

Vestfrost impulse sales

bottle cooler

Storage plan - energy consumption

300-KLAB-08-121

Loading: 33 ¢l aluminium cans containing fizzy lemonade

Total load: 96 cans

plan

The storage plan is in accordance with the manufactures

Rear liner, air inlet
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Layer 3

Layer 4 - bottom

Top view
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ENCLOSURE 1

No.: D5.05
Edition: 5
Made by: LBK DANISH
Area: 13 TECHNOLOGICAL
Date: 21-11-2007 LNR TR
Vestfrost impulse sales . . -
bottle cooler Storage plan - energy consumption 300-KLAB-08-121
Loading: 33 cl aluminium cans containing fizzy lemonade
Front view
6/9 7/8
5
1/3 2/4
Side view
8/9 6/7
5
3/4 1/2
Figure:Storage plan including the temperature measment points.
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