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Smartcool Energy Saving Module™ Evaluation 
Tesco Stalowa Wola, Poland 

 

Executive Summary 
Tesco (Polska) are keen to reduce the energy consumption and costs within their 
business.  Focusing on refrigeration as a major electricity consumer, Tesco wishes 
to explore the opportunities of the Smartcool Energy Saving Module™ (ESM™).  
 
The Smartcool ESM™ is a system of micro-computer digital optimization modules.  
It is specifically designed to reduce the electricity consumption (kWh) and 
maximum demand (kW) of refrigeration and air conditioning compressors by 10% 
to 20% while maintaining cabinet temperature performance. 
 
Following previous testing of the Smartcool ESM™ a further evaluation was 
instigated to establish savings achievable on Scroll Compressor Pack. 
 
Smartcool ESM™ systems were installed onto two refrigeration pack in the store 
(one High Temperature and one Low Temperature).  This was to demonstrate the 
effectiveness of the ESM™ in reducing the power consumption and operating costs 
of the plant without altering the temperature. 
 
The performance evaluation was conducted over a 28 day period. During the 
evaluation period, the Energy Saving Modules™ were operated in the “Save Mode” 
(ESM™ “On”) and in the “Bypass Mode” (ESM™ “Off”), and with portable energy 
loggers monitoring and recording kWh consumption for the whole period. 
 
Evaluation of the results shows the following reductions for the High Temperature  
and Low Temperature refrigeration plant:  
 

Annual kWh Reduction   > 40,000 kWh 
Annual Greenhouse Gas Reduction  17,360 kg 
Annual Cost Reduction (USD)   > $ 5,150 
Return On Investment    > 36 % 
Capital Investment    $ 14,500  
Pay Back Period    < 33.7 months 

 
Results from this evaluation clearly demonstrate that the Smartcool ESM™ 
significantly reduces kWh consumption of refrigeration system, providing financial 
returns well within Tesco’s corporate targets and provides substantial 
environmental benefits. 
 
This report recommends that the Smartcool products be approved as a key cost 
reduction tool for Scroll Compressor Packs and a rollout program established so 
that other sites can benefit from the savings generated by the ESM™. 
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Site Location 
Tesco Stalowa Wola is a freestanding medium sized Hypermarket, of modern 
construction, with minimal glass exposure, situated in the city of Stalowa Wola, 
Poland 

Address:  
Hipermarket Tesco 
 ul. Przemyslowa 2B 

  37-450  Stalowa Wola 
Poland 

 
 

Assessment Equipment 
The equipment selected for the assessment comprised of two refrigeration packs, 
one High Temperature pack and one Low Temperature pack 
 
 High Temperature Pack 1: 
   Compressors: 8 x 4kW   
    Single stage scroll compressors 
   Manufacturer: Copeland 
   Model:   ZS 45 K4E 
   Main Controller: Eliwell EWCM900S 
 
  Low Temperature Pack 3: 
   Compressors: 9 x 4kW   
    Single stage scroll compressors 
    Manufacturer: Copeland 
     Model:   ZS 45 K4E 
    Main Controller: Eliwell EWCM900S 
 

Installation 
The installation of Smartcool ESM™ was supervised by one of Smartcool’s qualified 
electrical installation teams and undertaken by a Tesco approved contractor.  The 
Smartcool equipment installed comprised of:  
 

 High temperature Pack Low Temperature Pack 

LNC (Local Network Controller) 1 1 

SIM (System Interface Module) 4 4 

24v Power Supply 1 1 

Pressure Transducer 1 1 

GSM Remote Monitoring Kit 1 
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It should be noted that the standard equipment configuration for Scroll 
Compressor Packs initializes an 1 x IC8 card rather than the more modular SIM2s.  
Although functionality is the same the IC8 has been designed for smaller loads and 
at a reduced retail cost.  The SIM2s used at this site were recovered from the 
previous installation at Gocław, Warsaw 
 
The Smartcool equipment was mounted in their own 
polycarbonate enclosures, immediately adjacent to 
the main control panel for each chiller that contained 
the primary controller. 
 
The ESM™ interfaces directly with the existing controls 
– it does not replace them.  Therefore, throughout the 
period of the evaluation, by switching the ESM™ “On” and “Off”, the electricity 
consumption of the chiller system can be recorded under ESM™ control versus 
consumption under the existing conventional control and a comparison made. 
 

Methodology 

Evaluation Schedule 
An evaluation was carried out over a 28 day period, from Thursday 19th January 
2012 to Thursday 16th February 2012 (inclusive). The ESM™ units were enabled and 
disabled using the remote communication system. This occurred in accordance 
with the following timetable. 
 

19th January to 26th January ESM™ “On” (Saving Mode) 
26th January to    2nd February ESM™ “Off” (Bypass Mode) 
  2nd February to    9th February ESM™ “On” (Saving Mode) 
  9th February to  16th February ESM™ “Off” (Bypass Mode) 

 

Data Collection 
Throughout the assessment the performance of the ESM™ was monitored in the 
following way:  
 
The electricity supply for each of the refrigeration packs 
(not only the compressors) was identified, isolated and 
monitored using two Elcomponent SPC Pro portable 
energy meters.  This enabled a precise kWh usage 
measurement of the plant with the Smartcool “Off” and 
“On” and was used, by process of direct comparison, to 
establish energy savings made by the ESM™. 
 
It is important to remember that the ESM™ is only controlling the compressors (the 
starting and stopping).  Therefore there will be equipment within this monitored 
supply that consumes energy outside of ESM™ control. 



 

 
 

6 
 

 
All cost calculations contained within this report use an average kWh rate of USD 
$0.129 per kWh as advised by Tesco (Polska). 

Results 
To ascertain the energy saving performance of the ESM™ during this assessment, 
the analysis has been calculated by the following method: 

Analysis Method 
Energy usage was recorded over a period of time during which the ESM™ was 
switched between ‘Bypass Mode’ and ‘Saving Modes’.  The data was recorded for 
both the LT and HT and summed to give a total consumption figure. The recorded 
data from this test was used to compare and establish that the ESM™ does make 
the energy savings as expected. 

Exclusions 
Although there are 28 days of data recorded, 3 of these days are defined as “switch 
days” and have been excluded from the analysis.  This is because the data set 
contains days where Smartcool was both in Saving Mode and Bypass Mode. 
 
Two additional days for the Low Temperature pack have been excluded from the 
analysis due to ‘data drop out’.  These are 14th and 15th February. 
 
The analysis in Appendix 1 shows the complete energy usage for each unit both in 
Saving Mode and in Bypass Mode.  
 
These results are summarized in the graphs and tables in the appendix at the end 
of the report and show consistent reduction in the kWh consumption of the 
refrigeration. 

Appendix details  
Appendix 1 Summary daily data for High Temperature pack kWh, Low 

Temperature Pack kWh and outside ambient temperature. 
 
Appendix 2 Analysis for High Temperature Pack 
 
Appendix 3 Analysis for Low Temperature Pack 
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Performance Summary 
 
Looking at the kWh data recorded from the independent energy meters and 
making a direct comparison of the data when the Smartcool ESM™ is “Off” (Bypass 
Mode) and when it is “On” (Saving Mode), It is clear that substantial energy savings 
have been demonstrated.  A daily kWh consumption values can been seen in 
appendix 1 but are summarized below 
 

 High Temperature Pack Low Temperature Pack 

Average Daily kWh Saving 60 kWh 50 kWh 

Projected Annual kWh Saving 21,900 kWh 18,250 kWh 

 
Based on these results the following table shows the projected economics for 
installing Smartcool ESM™ equipment  
 

 High Temperature Pack Low Temperature Pack 

Annual USD Saving $ 2,825 $ 2,354 

Initial Capital Outlay $ 7,250 $ 7,250 

Return On Investment 38.9 % 32.5 % 

Pay Back Period 30.8 months 36.9 months 

  
 

Environmental Impact 
Effective energy management has the obvious benefits of lower electricity 
consumption and subsequent financial savings.  Projects of this nature are often 
implemented solely for this reason.  Increasing pressure from the Government, and 
other independent bodies, is highlighting the environmental importance of energy 
management. 
 
Fossil fuel burning power stations contribute significantly to the pollution of the 
environment.  Based on emission rates published by the Energy Efficiency Office 
each 1,000 kWh of electricity generated in the Europe produces 434 Kg of Carbon 
Dioxide  (CO2) a major greenhouse gas. 
 
By implementing this project onto the High Temperature pack only, Tesco (Polska) 
can claim emission reductions of approximately: 

17,360 Kg of Carbon Dioxide (CO2) 
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Conclusions and Recommendations 
From this assessment we can conclude: 
 

1) No detriment effect has occurred through ESM™ operation for either the 
High Temperature Pack or the Low Temperature Pack 

2) Substantial financial and environmental benefits can be attributed to 
the ESM™ for both the High Temperature Pack and the Low 
Temperature Pack 

 
In light of the results from this assessment it is recommend that: 
 

1) The Smartcool Energy Saving Module™ is formally approved by Tesco as 
a key cost reduction tool for Scroll Compressor Packs plant. 

2) A project is initiated to implement Smartcool into similar stores so that 
Tesco can start to receive the financial and environmental benefits of 
the ESM™ 
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Contact Details 

European 
Smartcool Systems (UK) Ltd 
6-8 Delta Park   Tel:  +44 1420 544868 
Wilsom Road   Fax: +44 1420 544723 
Alton    email: OfficeUK@smartcool.net 
Hampshire   Web: http://www.smartcool.net 
GU34 2RQ    
United Kingdom 
 

World Wide 
Smartcool Systems Inc 
1280-333 Seymour Street  Tel:  +1 604 669 1388 
Vancouver   Fax: +1 604 602 0674 
BC    email: OfficeCanada@smartcool.net 
V6B 5A6    Web: http://www.smartcool.net 
Canada 
 
 
 
The following Smartcool personnel have been directly involved in this project  
 
Steven Martin   
Executive Vice President 
Mobile: +44 7831 848350 
Email: Steven.Martin@smartcool.net 
 
Alistair George 
Country Manager 
Mobile: +44 7595 021640 
Email: Alistair.George@smartcool.net 
 

Dan Weaver 
Director of Infrastructure Solutions 
Mobile: +44 7831 995792 
Email: Dan.Weaver@smartcool.net 
 
Chris Handford 
Project Manager 
Mobile: + 44 7703 683916 
Email:  Chris.Handford@smartcool.net 

 
 
 

Local Partner 
Bricks & Bits Sp. z o.o.  Tel: +48 22 645 16 45 
ul.Migdałowa 4 lok. 68   Fax: +48 22 645 16 40 
02-796 Warszawa  email: info@bricks-bits.com 
Poland    Web: http:// www.bricks-bits.com.pl 
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Appendix 1  

Summary Of kWh and Outside Ambient Temperatures 
High Temperature Pack 
 

 
 

Tesco&Stalowa&Wola
High&Temperature&Pack

Date On Excluded Off Ambient Notes
18#Jan 177.91 #4 *,First,day,of,test,#,part,data,only
19#Jan 311.31 #2
20#Jan 318.19 1
21#Jan 322.83 0
22#Jan 321.06 1
23#Jan 321.46 0
24#Jan 312.81 #3
25#Jan 311.98 #2
26#Jan 314.98 #7 *Switch,Day
27#Jan 363.13 #12
28#Jan 364.89 #11
29#Jan 363.84 #13
30#Jan 364.22 #14
31#Jan 369.72 #14
01#Feb 361.11 #17
02#Feb 323.9 #19 *Switch,Day
03#Feb 297.46 #22
04#Feb 305.76 #18
05#Feb 310.69 #16
06#Feb 303.12 #14
07#Feb 313.07 #11
08#Feb 310.4 #14
09#Feb 317.68 #14 *Switch,Day
10#Feb 352.21 #16
11#Feb 355.01 #18
12#Feb 355.22 #18
13#Feb 368.46 #14
14#Feb 384.92 2
15#Feb 388.48 #8
16#Feb 359.95 #4 *Switch,Day
17#Feb 334.1 #6
18#Feb 353.46 1
19#Feb 343.32 0
20#Feb 214.31 #2 *,Last,day,of,test,#,part,data,only

On Off
318.2 365.9

Average&Daily&kWh&Saving 47.7
Projected&Annual&kWh&Saving&(Straigh&Line) 17427.1

Projected&Annual&$&Saving&(Straigh&Line) 2,248.09$,,,,,,,,,,
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Low Temperature Pack 

 
  

Tesco&Stalowa&Wola
Low&Temperature&Pack

Date On Excluded Off Ambient Notes
18#Jan 178.87 #4 *+First+day+of+test+#+part+data+only
19#Jan 341.17 #2
20#Jan 341.46 1
21#Jan 366.59 0
22#Jan 360.53 1
23#Jan 349.68 0
24#Jan 349.53 #3
25#Jan 338.87 #2
26#Jan 377.12 #7 *Swith+Day
27#Jan 401.36 #12
28#Jan 395.05 #11
29#Jan 383.51 #13
30#Jan 373.68 #14
31#Jan 394.09 #14
01#Feb 380.47 #17
02#Feb 355.86 #19 *Swith+Day
03#Feb 332.13 #22
04#Feb 344.71 #18
05#Feb 335.04 #16
06#Feb 320.24 #14
07#Feb 346.38 #11
08#Feb 338.53 #14
09#Feb 348.82 #14 *Swith+Day
10#Feb 371.61 #16
11#Feb 374.13 #18
12#Feb 375.68 #18
13#Feb 372.56 #14
14#Feb 287.04 2 *+Missing+Data
15#Feb 314.8 #8 *+Missing+Data
16#Feb 368.98 #4 *Swith+Day
17#Feb 336.94 #6
18#Feb 353.34 1
19#Feb 353.67 0
20#Feb 227.32 #2 *+Last+day+of+test+#+part+data+only

On Off
344.3 382.2

Average&Daily&kWh&Saving 37.9
Projected&Annual&kWh&Saving&(Straigh&Line) 13838.4

Projected&Annual&$&Saving&(Straigh&Line) 1,785.15$++++++++++
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Appendix 2  

High Temperature Pack Performance 
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Appendix 3 

Low Temperature Pack Performance 
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