Building Services for Low
Carbon Supermarkets
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Typical Store Energy
Breakdown

0 Lighting

@ HVAC

@ Refrigeration
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Fuel Breakdown Ratio
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Fabric and Mixed Mode




Total 3,725MWh p.a.

Heating

Fans, pumps &
controls

Total 3,733MWh p.a.

Heating

Fans, pumps &
controls

Base case

Improved U-values
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Example Winter Day

Example Summer Day
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External thermal
conduction

External thermal
conduction

Freshair (includes
mechanical, hatural

Freshair (includes
mechanical, hatural
and infiltration)

and infiltration)










CHP

CHP 200 kWe
50% of Store’s Electricity | .

80% of Store’s Heat

Ofgem registration and ROC
accreditation

First liquid bio mass CHP

Provides electricity, heat and HVAC
cooling (via absorption chiller) from a
single fuel source

Interface with building BMS for
thermal control system
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ABSORPTION CHILLER

® Absorption Chiller
e |80kW

® [00% of Chilling

® (but with back)




GRID
50%
BIO-
DIESEL

GRID GAS




Lighting




SALES FLOOR, ENTRANCE LOBBY,
POWER AISLE, CENTRAL AISLE,
REAR AISLE
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CUSTOMER CAFE PREP
500Ix

CUSTOMER TOILETS
500Ix

TOILET BABY CHANGE
5001x
All lux levels are minimum values across the sales floor.

24 HR STORES BETWEEN 10pm-8am - 5001x = As main sales floor w
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ROOF LIGHTS

FRONT
ELEVAIION




Refrigeration




VWWhere energy is used
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LIGHTS
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Lighting Technology Improvements

[



Fan Motor Technology Improvements

| 1%

467%

10%

8%
1 0%

Circa Reduction of 55%



Trim Heater Technology Improvements




Compressor Load Improvements




25°C 60% R.H.

65% of COMPRESSOR LOAD

WARM AIR




Doors on Chill Cases




Door on Chill Cases

Savings from 30% to
607 depending on
Application
This store 25%



Control Optimization

® Set-Point Lock
Down

® Floating Suction
& Discharge

® |ntelligent
Defrost

® Lighting Control




Optimization

ENERGY 15%



Tesco
Cheetham Hill

High
Temperature
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Transcritical (31.1 °C)
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R-744




115 BAR NT ABOVE22C

EXPANSION




115 BAR AMBIENT ABOVE 31 oC

GAS COOLER
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EXPANSION

INTERMEDIATE PRESSURE

COMPRESSOR

EXPANSION H.T. EVAPORATOR




Savings




Energy Efficiency
Impact

6000

37%
\ 4500

____— 3000 [ APPLIANCES
" LIGHTING

B FANS, PUMPS AND CO|
- QOOLIN —

. —

—— 1500



Carbon Reduction

B BASE B ENERGY EFFICIENCY
B ENERGY AND CCHP

3000

2250

6% REDUCTION

— 1500




Conclusions

Most systems deemed a success
Further integration required
Redundancy requires removal
G59 needs more project planning

Refrigeration is the greatest gave the
greatest individual benefit !




Thank You for Listening
Go Raibh Mile Maith Agut Beith
Ag Eisteacht Liom

Questions ?




