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AHR INNOVATE UK BUILDING
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ENERGY PERFORMANCE GAP | DATA AUDIT
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SECTOR BY SECTOR DATA | CALCULATED VS ACHIEVED
“PERFORMANCE
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FEEDBACK ON COMFORT | IMPACT OF ARCHITECTURE

Summary (Overall variables)
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THE ‘THREE PILLARS’ OF BUILDING PERFORMANCE

&l EHU

BUILDING PERFORMANCE

= ENERGY & RESOURCE USED + MEASURED IEQ + OCCUPANT EXPERIENCE




COSTS AND RISKS ASSOCIATED WITH THE PERFORMANCE GAP

Capital cost of unused/underutilised equipment: Metering, BMS, sensors and controls, AHU
inverters, actuators, LZCs, etc. can amount to 2-5% of capital cost

Misplaced value engineering: fabric performance and air-tightness, all openings, floor to floor
heights, thermal mass, entrance lobbies, seasonal commissioning, daylighting, controls,
training, manuals & log book — compliance or architecture?

Increased management, maintenance and energy costs: between 15-44% of total annual
energy costs could be saved amounting to potentially tens of thousands of pounds per
year

Mitigation costs: ~ 50% of annual energy costs — Soft Landings with energy disclosure
approximately 0.1% of construction budget

Profit loss of consultants and contractors

Policy change is needed to encourage disclosure — reinforce DECs



THE END GAME

Health & comfort Climate change Life cycle cost
resilience & value



ENHANCED ENVIRONMENT

Circular use of resources

Source: Artist Maria Arceo

Energy Water Materials



FUNCTIONAL AND PERFORMATIVE RETROFIT
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RESOURCE EFFICIENCY OUTCOMES | THE POWER OF INDICATORS

6%

Reduction in energy ££

1%

GAS USE REDUCTION kWh

67%

ELECTRICITY USE REDUCTION kWh




Pupil detentions significantly reduced
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THINK BIG




A DESIGN PROBLEM | ARCHITECTURE AS GAME-CHANGER | UNLOCK
~VALUE

Value increase

|
Energy efficiency RF Functional/spatial retrofit

We need more data!



VALIDATION | THE ROLE OF FEEDBACK IN CONTINUOUS IMPROVEMENT

Construction Benefits and Loads

Product Stage Use End of Life Beyond the

Stage

(81-B7) (C1-cCa) Building Life Cycle

(A1 - A3) , &
(A4 - AS) (D)

Acquisition Briefing Design }

Calculated Measured
performance performance

Validation & occupant
feedback



MACRO-OBJECTIVES & INDICATORS

GHG Emissions

Along the building lifecycle

. Material Impacts

Low impact material life cycles

. Water Use

Circular use of water resources

. 1EQ

Healthy & comfortable spaces

. Climate Change

Adaptation, resilience & impact

. Cost & Value

Optimised over whole life

Primary & Delivered Energy
consumption in use: kWh/m?/
yr

Global Warming
Potential
embodied CO, eq./m?

Bill of Materials:
Abiotic fossil fuels, minerals and

metals, Biotic materials

Waste Flows: kg/m?
Disposed, reused,
recycled, E recovery

Use Phase Consumption:
m?3/occupant/yr

Service Life
Adaptability Deconstruction/Reuse/
recyclability

Indoor Air Quality: ventilation rate I/s/m2; CO2 ppm; RH %
Pollutants: TVOC, CVOC, RI VOC, formaldehyde, benzene, PM2.5 & 10
Thermal Comfort: % time out of range degree days or hours

Extreme weather events under future climate scenarios:
Thermal Comfort: % time out of range degree days or hours 2030/2050
Flood Risk: surface water runoff; flood risk area

Life cycle costs
EUR/m2/yr

Value Creation & Risk Factors:
Data quality of indicators

eutrophication, Photochemical

ozone depletion, acidification,
ozone creation

Other LCA Criteria:
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— EU RESEARCH — THINKING BIG!

— Architectural design as gamechanger

— Validation

— Disclosure

— Lifecycle approach
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