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CONTEXT 

EROSKI supermarket 

in Vitoria (Spain) 
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ENERGY STUDY 
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CONTEXT 

• HOT WEEK: August 19-25 

 

• COOLD WEEK: November 25-30 

 

• NORMAL WEEK: October 7-13 

Climatic conditions: 
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CONTEXT 

Hot week 

Cooling demand: 
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CONTEXT 

ENERGY STUDY 

Normal week 

Cooling demand: 
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CONTEXT 

ENERGY STUDY 

Cold week 

Cooling demand: 20-30 kW base 
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CONTEXT 

Electricity demand: 20-40 kW base 

ENERGY STUDY 
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CONTEXT 

ENERGY STUDY 

Electricity demand: annual kWh 



112.906

338.726
27.499

73.681

45.446

20.370

11.595

Reparto de consumos CGBT_630.223 kWh

CLIMA

DATOS CS.FRÍO

CS. FRESCO

ALUMBRADO

FUERZA

OFICINAS

OTROS

Combined cold, heat and power system, based on an organic Rankine cycle, using biomass 

as renewable heat source for energy saving and emissions reduction in a supermarket 

14TH SEPTEMBER 2017 | MILAN 

CONTEXT 

ENERGY STUDY 

Electricity demand: annual kWh 

Refrigeration system 
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CONTEXT 

ENERGY STUDY 

Electricity demand: annual kWh 

Refrigeration system 

HVAC system 
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CONTEXT 

ENERGY STUDY 

Electricity demand: annual kWh 

Refrigeration system 

Air-conditioning system 

Lighting system 
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CONTEXT 

ENERGY SAVING MEASURES 

Refrigeration system 
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CONTEXT 

ENERGY SAVING MEASURES 

Refrigeration system 
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CONTEXT 

ENERGY SAVING MEASURES 

~10% 
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CONTEXT 

ENERGY SAVING MEASURES 
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CONTEXT 

ENERGY SAVING MEASURES 

Lighting system 
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CONTEXT 

ENERGY SAVING MEASURES 

Cooling demand: 20-30 kW base 

Electricity demand: 20-40 kW base 

Combined cold, heat and power system 
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CCHP SYSTEM 
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CCHP SYSTEM 
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CCHP SYSTEM 
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Eroski 

Biomass boiler 

ORC module 

Absorption module 

250 kWt 

(205ºC) 180 kWt 

(50ºC) 

25 kWt 

(88ºC) 

27.5 kWe 

17.5 kWt 

(7ºC) 



Thermal oil 

Heat production 
250 kWt – 205ºC 

BIOMASS BOILER 
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CCHP SYSTEM 



Heat source: 
250 kWt – 205ºC 

Heat sink: 
180 kWt – 50ºC 

Heat sink: 
25 kWt – 88ºC 

Electricity: 
27.5 kWe 
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Heat source: 
25 kWt – 88ºC 

Heat rejection: 
43 kWt – 35ºC 

Cooling production: 
18 kWt – 7ºC 

LiBr - Water 

ABSORTION 
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43 kWt – 35ºC 
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ORC CHARACTERIZATION 

Thermal oil inlet temperature (ºC) 205 

Thermal oil outlet temperature (ºC) 125 

Thermal oil flow rate (m3/h) 5.75 

Thermal oil thermal power (kW) 250 

Water inlet temperature (heating) (ºC) 32.5 

Water outlet temperature (heating) (ºC) 50 

Water flow rate (heating) (m3/h)) 10.75 

Water thermal power (heating) (kW) 180 

Water inlet temperature (absorption) (ºC) 83 

Water outlet temperature (absorption) (ºC) 88 

Water flow rate (absorption) (m3/h) 9 

Water thermal power (absorption) (kW) 26 

Gross electrical power (kW) 28.5 

Gross electrical efficiency (%) 11.5% 

Net electrical efficiency (%) 10% 
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ENERGY ANALYSIS 

Electricity power (kWe) 25 

Heat source thermal power (kWt) 250 

Heat sink (heating) thermal power (kWt) 180 

Heat sink (absorption) thermal power (kWt) 26 

Absorption cooling capacity (kWt) 19.5 

Operating time (with heating usage) (h) 4000 

Operating time (without heating usage) (h) 4000 
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CONCLUSIONS 

- Energy study and energy saving measures in a 

supermarket 

- Combined cold, heat and power system 

- Biomass as used fuel: RENEWABLE ENERGY 

- ORC experimental characterized 

- Energy, economic and environmental analysed 
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¿? 

THANKS FOR YOUR ATTENTION 

Any question? 

Combined cold, heat and power system, based on an organic Rankine cycle, using biomass 

as renewable heat source for energy saving and emissions reduction in a supermarket 


