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2006-07 Mini-Probe at Heelis
National Trust Headquarters, Swindon

Offices, catering facilities for staff & public, central IT server, shop.

Client and design intent for a sustainable building, including:
 Deep plan (with courtyards) for good communications.

 Low rise (2 storey) with rooflights for natural light and ventilation.
« Automatic natural ventilation with low energy mechanical backup.
 Large photovoltaic array.

 Expectations managed using a matrix of features vs. aspirations.

Procured as a pre-let:

« Scheme design by Feilden Clegg Bradley (FCBS, architects), Max
Fordham (building services), Adams Kara Taylor (structural).

o After RIBA Stage D, design team novated to: Aim Investments
(investor), Kier Ventures (developer), Moss (contractor).

Awards 2006: BCO Innovation, Civic Trust Sustainability, RIBA Sustainability.
FCBS spent the RIBA prize money on the POE, plus a bit for a party!
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Heelis office interior




Heelis: some environmental systems




Heelis POE 2006-7: some conclusions

DAYLIGHT: design should take account of indoor appearance, not just
desktop illuminance. Added wall washing would save lighting energy.

SPECIAL AREAS: Energy in server room and kitchen accounted for more

than half the CO, emissions. Need more design & management attention.
METERING & MONITORING: More attention needed. Automated in 2012,
HEATING & HOT WATER: Performance disappointing.

ENERGY MANAGEMENT. Improved in 2007, deteriorated 2008-2012,
now improving. Scope for more savings, including reduced night loads.

SUMMER COMFORT. Occupant survey shows satisfaction improved in
2007, owing to cooler weather, better control and management.
Reportedly better still now, after control upgrades in 2012-13

WINTER COMFORT. Improved: window controls were fine-tuned in 2007.
The control system was replaced in 2012, allowing individual adjustment.

OCCUPANT SATISFACTION: Heelis (2007) had the best overall score in
the BUS database for “green” buildings with deep floorplates (but simpler,
shallower buildings tend to perform better, with better perceived control).




Technology Strategy Board

(now called Innovate UK)
Building performance evaluation (BPE) programme




Feeding forward from Heelis to the
Woodland Trust HQ, Grantham

Followed in the footsteps of Heelis, with FCBS, Max Fordham,
and the CEO of Woodland Trust who joined from the National Trust.

SOME LESSONS INCORPORATED IN THE DESIGN (2008).
« Make it simpler: controls, shallow plan, naturally ventilated
o Task-ambient lighting in main offices.

 More energy-efficient ICT, with thin clients.

 Rudiments of Soft Landings, though not rigorously adopted.
o Early appointment of Facilities Manager.

 Managed move-in process, with newsletters from the FM.

* Follow-through, with successful bid to TSB for evaluation.
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Woodland Trust Fabric
Generally good. Windows could be better
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Heelis’ steel-framed construction

had many thermal bridges
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Woodland Trust Fabric

Don’t leave ends of trench heaters open
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Woodland Trust
Energy overview

Low gas consumption
but hot water still somewhat wasteful.

Interior lighting much better than benchmark
but scope remains for better efficiency and control.

Modest office equipment load due to thin clients
but they and the phones shouldn’t stay on 24/7.

Large energy use in the server room and its cooling
In hindsight the equipment may have been over-specified
and its cooling system too elaborate.




Lighting worked well. Uniform size
workstations had some problems.
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Lighting Iin context (modest use of task
lighting, even on a dark winter evening)




Ing places

)

Glare can come from surpr



“Time control of ambient lights inaccessible

Control ergonomics - an architectural problem:
don'’t leave It all to the engineer, or the contractor!
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Key issue: ICT energy use
ngher than Heelis, in spite of all the effort

w—-: — ~ 55% of the building’s CO,

emissions were from server
room and its cooling.

Thin clients accentuate this

Future cloud computing will
push this load upstream.

Contrast this with the push
for energy supply to move

| downstream having headed
upstream during its rise.

¢ ICT energy efficiency
! consultant recommended
for future projects.
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Woodland Trust energy performance
expressed as annual CO2 emissions

Annual CO2 emissions comparison
kg/m? Treated Floor Area at UK CO, factors of 0.194 for gas and 0.55 for electricity

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

B Heating+hot water gas

B Heating and hot water - electricity
B Refrigeration and heat rejection

B Fans, pumps and controls
OLighting

8 Office equipment

B Catering and vending

B Other electricity

OPV contribution (deduct)

8 Gas for catering

ECON 19 Type 2 Good Practice Office NV >>

Woodland Trust 2012-13 NV

National Trust Heelis 2006 MM

UEA Elizabeth Fry Building MM 1997

UEA Elizabeth Fry Building MM 2010

ECON 19 Type 3 Good Practice Office AC >>

ECON 19 Type 3 Typical Office AC >>




BUS Occupant survey results

Woodland Trust 2012

Temperature

Urcomfortable :1
in summer overall

Temperature Uncomfortatle :1
in winter overall

Air in Unsatistactory :1
summer overall

Air in Unsatisfactory :1
winter overall

Lighting overall Unsatistactoey :1
Noise overall Unsatisfactory ;1
Comfort overall Unsatisfactery ;1
Design Unsatistactory 1
Needs Unsatisfactory :1
Health Less healthy :1
Image to visitors Poor :1
Perceived Decreasod: 40% |

productivity

7: Comfortable

7: Comfortable

7: Satisfactory

7: Satisfactory

7: Satatactory

7: Sausfactory

7: Satsfactory

7: Satistactory

7: Satisfactory

7: More healthy

7: Good

T Y

Increasad: + 40 Perceived

© BUS Methodology 2014

Temperature
In summer ovarall

Temperature
In winter overall

Armn
summer overall

Ar in
winter overall
Lighting overall

Nose overall

Comfort overall

Health

Image to visitors

productivily

Dacreasad L0

Heelis 2006

7: Coméoratse

7: Comtorabe

7 Satlstacrony

7: Satis*actory

7. Sastacory

7. Satisactory

7. Sats*scrory

7 Satis*actory

7. Satetactony

7! More hasthy

© BUS Methodology 2011




Natural ventilation control initially
avoid draughts. Night cooling need
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Some things that have been learnt
from Heelis and the Woodland Trust

SIMPLER BUILDINGS and KIT: Considerable potential, but still needs care.
FINE TUNING IN THE FIRST YEAR OF OCCUPATION. Needs very different
priorities from normal practices during the defects liability period.

NATURAL LIGHTING: Good, but glare can come from unexpected places.

ELECTRIC LIGHTING: Task-ambient strategy successful. Would benefit from
more finesse in control, together with more efficient lighting generally.

HEATING: Woodland Trust uses much less gas. Further improvements
planned. Hot water generation probably best separated from heating.

CONTROLS AND BMS: Still in need of much more attention to detalil.

WINTER VENTILATION: Tricky to introduce controlled quantities in winter at
the Woodland Trust. Mixed mode at Heelis may be more robust.

SUMMER VENTILATION AND COOLING. Optimisation required at the
Woodland Trust, owing to control issues and security concerns.

WORKSTATION PLANNING: Needs flexibility. One size doesn't fit all.

ICT SYSTEMS: In spite of major efforts, ICT and the associated HVAC still
dominates electricity use. Some tuning now happening, with specialist advice.




“The Woodland
Trust are lucky
to have got less
complication
than most.

It Is difficult
enough to cope
with the
complication we

have got.”

MANDY LOOSE
Facilities Manager
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