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. The Brief:

» Calibrate a base model using metered consumption
figures — “existing building”

» Apply changes required in the refurbishment brief to
predict energy consumption — “proposed building”.

 Information required to create base model:

* Drawings

Constructions

Usage patterns

Internal gains — lighting, occupants, equipment
Plant operation

M&S Oxford Street E
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Considerations...

« Some aspects of operation will affect heating & cooling
demands:

escalators

cooling effect to space from cold aisles

plinth heating of refrigeration units

small power, e.g. tills

« Some items will not;:

« refrigeration compressor energy consumption,
including cold rooms & freezer rooms

« lifts
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The table shows
how the client

SITE — Pantheon Marks & Spencer

Wanted the From results of Thermal Modelling for From results of Thermal Modelling of the
information broken Energy Sub-System original building (kWh/m2/yr) ( C) refurbished design (kWh/m2/yr) (D)
dOWn Electricity Gas Electricity Gas
Heating & hot water
Cooling
Fans and pumps
Deta”ed Humidification
information is Lighting
required for each Office empty

Catering Gas

field in order to
accurately predict
consumption for Compater room
each sub-system. Total gas

Total electricity

Catering electricity

Other electricity

Total Energy
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Indication of detail required

» Heating & cooling efficiencies

* Distribution losses

* Pipe index circuit length & pressure drop
* Fan SFPs

» Hot water consumption, generator efficiency &
distribution losses

Lighting installed density

Daily opening hours with hours of plant operation

Method of heating, cooling & ventilation

Ventilation rates

Copyright © 2010 EDSL www.edsl.net



State of the art building simulation software...

EXISTING MODEL

Services Summary

CAV heating & cooling

Poor heating & cooling efficiencies — 65%, COP of 2.5

No heat recovery

Supply Fan SFP = 3WI/l/s, Extract Fan SFP = 1W/l/s

Lighting 40W/m? sales floor, 36 W/m? back of house

1.2l/s/m? Fresh Air, 10 I/s/m? total supply
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Typical services EXISTING MODEL

schematic Description | Datais |
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This iz a HYAC systerm where the air enters the zone at a constant volume, The supply air is conditioned in an attempt to meet the heating and
cooling demand requirements, IF multiple zones are used in the sub-project then the CAY svstem will meet the demand of the zone that requires
the most cooling and then re-heat the other zones.,

There is an option to size the Flow rate based on the central AHU setpaints and the peak of the zone heating load and zone coaling load.

There is an opkion to heat the fresh air before it enters the mixing boex Far the purposes of frost prokection, This is done by checking the Fresh air
heating box and setting the heating setpoint.

If this bype of swstem is used in the design, the notional building will use a Fancail syskem with fresh air being conditioned so that it is room
neutral,
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Typical services EXISTING MODEL

SC h em a_t | C Description  Details l

Fresh Air Cenkral AHL

Temperature Contral: | Mo Frost Prateckion ﬂ Central AHU Supply Rate: -t hd

Fresh Air Supply Rate flfsfma): 1.7 Central AHU Supply Rate (fs/mz): 10,12

Central AHU Fan SFP {(wilfs): 3

Central AHU Fan Heat Gain (%) 40,8

Heat Recowvery

Heat Recovery: Mo Heat Recovery ﬂ

Extract

Extract Fan SFP (wjlis): 1
Mixing Box
Mixing Box: =tandard j Extract Fan Heat Gain (%) n
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The refurbishment

EXISTING MODEL

of the building had

al rea‘dy SITE - Pantheon
qommenCEd by the Energy Sub-System Thermal Modelling on existing d Its (KWh/m?/
tlme we were building (KWh/m2/yr) Metered Results (KWh/m?/yr)
approached, SO Electricity Gas Electricity Gas
avallablllty Of data Heating & hot water 112.65
.. Cooling 84.8
e Ilmlted Fans and pumps 123.97
Humidification
With the data we Lighting 12638
had we attempted Office empty
Catering Gas
to match metered _ —
Catering electricity 20.7
fuel types and tOtaI Other electricity 66.56
energy Computer room
Consumption Total gas 112.65 184.75
Total electricity 422.42 339.74
Total Energy 535.06 524.49
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With the base

model complete,

the next step was Areas of investigation

to include the

changes put « Lighting

forward by our

client  Replacing heating & cooling plant

* Installation of local VRF

« Changes to occupancy levels

* Improved fan efficiencies

« Addition of new staff & customer cafes

« Addition of a new bakery & hot food sales area

« Extra refrigerated aisles
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PROPOSED MODEL

Summary of changes

« CAV heating & cooling with local VRF

» Heating efficiency from 65% to 80%

* Chiller COP from 2.51t0 2.8

* 60% improvement in Fan SFPs

« Sales lighting from 40W/m? to 30W/m?

« Back of house lighting from 36W/m? to 8W/m?

« Ventilation rates unchanged
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With the changes
made we could
analyse for
consumption

When comparing
results it is clear to
see the areas of
change

We can view results
for the whole
building energy
consumption or
CO, results

Emissions in kgCO;

Annual CO, Emissions for Existing & Proposed models

3,500,000.00

3,000,000.00

2,500,000.00

2,000,000.00 ~

1,500,000.00

1,000,000.00

500,000.00

0.00

Proposed KgCO2/yr

I

Existing KgCO2/m2

W Catering Fower

B ASP

WEmall Power

Lighting

B Pumps

W Fans

W AHU Coaling

B Room Cooling

DHW

B AHU Heating

M Foom Heating
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Just looking at the
consumption & CO,
for environmental
treatment elements,
we can see that
total energy

consumption has D

dropped by 46% .
and COZ has ' o ®m Room Cooling
dropped by 50% '

Annual CO, Emissions for Existing & Proposed models

3,000,000.00

Lighting
2,500,000.00

® Pumps

Emissions in kgCO,

M Room Heating

0.00 ~+

Proposed KgCO2/yr Existing KgCO2/yr

Copyright © 2010 EDSL

www.edsl.net



State of the art building simulation software...

CONCLUSIONS

Summary of improvements

s N

Energy consumption reduced by 21%

© S

CO, emissions reduced by 22%

4 Y

All this despite the inclusion of:

_ J
¢ Anew Café

¢ A new Staff Kitchen

¢ A new Bakery

¢ Local VRF units

¢ Increased footfall
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CONCLUSIONS

Summary of improvements

e N
Environmental treatment total
\consumption reduced by 46%
J
e ™
Environmental treatment total CO, reduced
by 50%
\ /
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CONCLUSIONS

Benefits to end-client:

~ ™

Expected energy consumption broken down by fuel type & end use
L

s ™
Indication of expected cuts in running costs

<

{Marketing potential 1
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