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Overheating

Solar gains
conducted through fabric
 What is overheating? Re-radiated and convected
internally
» Causes of overheating in buildings
* Smaller spaces, higher occupancy = higher 1 ‘léf i/ ‘7-63
internal loads
Ventilation é % Internal gains from g
» Cooking, appliances, and lifestyle add heat and infiltration services; DHW system, lights, etc.
of outside air
* Poor cross-ventilation in UK housing stock g g

» Climate change worsens risk _ _
Direct solar gains

. . . - . Intemal gains from occupants, through glazing
Res@ephal buildings: Occupant patterns & ocapant acthities and o
fabric impact gg_ white/electrical goods

« Consequences: Discomfort, health risks, <

productivity losses
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|Q3' HM Government

Environmental design
The Building Regulations 2010

CIBSE Guide A
Overheating

With corrections: 11/01/16

APPROVED DOCUMENT

q Ol Overh
Regulations: 40B

2021 edition — for use in England

Standards / Guidance — Limited in Retrofit

Design methodology for the

The limits of thermal comfort:
avoiding overheating in
European buildings

TM52: 2013
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assessment of overheating
risk in homes

TM59: 2017 _
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Overheating and current
indoor air quality issues

Current Challenges &
Mitigations
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Balancing Energy and Wellbeing

* Buildings contribute ~40% UK carbon emissions
* Retrofit essential but creates new challenges
* Focus: overheating & indoor air quality (IAQ)

« Balancing energy efficiency and occupant
wellbeing
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Unique Barriers vs New-Build Projects

* Unintended airtightness from retrofit works — trapped
heat & pollutants

« Limited facade/window changes (heritage & social
housing)

*  Cost & disruption for residents during works

* Split responsibilities between landlords, tenants, and
contractors
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The Airtightness Challenge:
Energy Gains vs Ventilation Loss

» Airtightness reduces uncontrolled air leakage

) re \ e“ti'a tlb
X n
SC 3

* Reduced ventilation = pollutant buildup

o 40%+ retrofitted homes report IAQ/overheating
issues

» Climate change increases overheating risks

*  Occupant behaviour variability complicates
solutions
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Passive Design Strategies for Overheating Mitigation

« Natural ventilation: cross and ventilation
* External shading devices reduce solar gains

»  Thermal mass moderates indoor temperature
swings

» Retrofit constraints: fixed windows, facade
limitations
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Mechanical Ventilation Solutions

«sp- Fresh incoming air

* Mechanical Ventilation with Heat Recovery Extracted cooled stale alr
%4 # Exhaust outlet s Warmed, filtered fresh air
(MVH R) Fresh alr Inlet = <o Stale ai
‘o

«ln» Extracted cooled stale air

The heat exchanger unit

 Demand Controlled Ventilation (DCV) optimizes

airflow r

«  Air filtration/purification for pollution control Mr!on
supply

* Importance of commissioning and occupant
education -
I.Mng-oo!
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Smart and Hybrid Ventilation System:s:

The Future of Indoor Comfort

* Hybrid systems combine passive and mechanical
ventilation

* Sensors monitor CO2, temperature, humidity,
VOCs

* Automated controls optimize comfort and energy
use

* Enables proactive maintenance & occupant
engagement

BUILDING SERVICES FORUM SEPTEMBER 2025

/‘Q
4

68

Smart and Hybrid Ventilation

®

Systems
Hybrid
systems \, =
N 1,000
72 (-—:17 00C

—//W\\
Ef|E]|e~

Sensors

Sensors Automated

controls



HOARE LEA (+)

Emerging Retrofit Technologies & Approaches

« Phase Change Materials (PCM):

Absorb/release heat, reduce peak loads

* Green & Blue Infrastructure:

Roofs, facades, and water systems cool microclimates
* Smart Glazing:

Electrochromic or dynamic shading glass

* Al-driven Controls:

Occupancy and IAQ monitoring, adaptive ventilation
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Real-World Successes in Retrofit

* Social housing retrofit: MVHR + shading =
30% IAQ improvement

*  Mixed-use retrofit: smart ventilation controls
— 25% overheating reduction

* Early building performance assessment and
occupant engagement essential
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Deep Dive — Lessons Learned

« Baseline:

Overheating complaints, high CO, levels in bedrooms

* Intervention: dic

MVHR with external shading package Badroom |C°ntf°"ef

. : O

Results: €6 Sersor

30% IAQ improvement, 25% overheating reduction Living
Bedroom Roow

« Lessons Learned: @) (@)

CO, Sensor CO, Sensor
Occupant behaviour (window use) still affected
performance
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Collaboration and Integrated Design:

Overcoming Retrofit Challenges

Legacy building constraints and cost pressures
Occupant behaviour unpredictability

Early interdisciplinary collaboration critical
BIM and workshops support integrated design

Aligning stakeholders reduces redesigns and risks
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From Retrofit to New Build Standards

« Solar gain control (glazing ratios, shading devices)
reduces overheating

o=

e -

» Early ventilation integration ensures comfort & IAQ

» Balanced airtightness + controlled ventilation =
energy & health gains

Ventilation

» Aligns retrofit directly with Net Zero goals

%

Thermal bridge

Air-tightness
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Building Fabric & Thermal Mass Challenges

* Poor insulation: Too hot in summer, too cold in winter
« Thermal mass helps stabilise internal temperatures
« Limitations in listed/heritage buildings restrict upgrades

* Retrofit must respect constraints while maximising gains

0,
oL . External temperature
. Internal temperature with
lowthermal mass
\\ . Internal temperature with
\ high thermal mass
10°C

Night Day Night Day
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Overheating and current
indoor air quality issues

Costing
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The Cost of Retrofit Improvements

* Fabric upgrades:

Insulation, glazing, facade improvements — high upfror
but long-term savings

* Ventilation systems:

MVHR, cooling modules, AC — capital + operational
costs

* Developer hesitation:
Tight budgets, perceived low ROI, market pressures
« Early engagement:

Design-stage discussions enable realistic cost planning
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Cost vs Benefit of Retrofit Improvements

Emm Upfront Cost
EEE Long-Term Savings & Benefits

IAQ + Comfort
Savings

IAQ + Comfort
Savings

Fabric Improvements Ventilation Systems
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Building Physics Approach to Retrofit

* Retrofit analysis must go beyond compliance

Air movement

Enhancing the tolerance

* Building physics: energy flows, ventilation, and occupancy
interactions

* Reducing energy demand lowers overheating risks

* Better physics = better IAQ + resilience to climate change
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Passive Retrofit Design Toolkit

* Ventilation:

Cross & stack ventilation, attenuated openings

* Shading:

Louvers, blinds, sliding panels

* Facade Design:

Balcony overhangs, absorptive lining, acoustic ventilation
* Microclimate:

Green roofs, trees, external landscaping
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Window
vent

Louver
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Mechanical Retrofit Options - Comparing
Feasibility and Impacts

« MVHR improves IAQ and reduces

winter heat losses Continuous insulation

Reduces heat losses/gains*

* Cooling modules/AC mitigate

. Passive House windows + appropriate shading
extreme overheating events

Enjoy/avoid* free solar gains

Continuous airtightness
Prevents air leakages and moisture problems

* Smart controls minimise energy
waste and enhance resilience

Ventilation unit
With heat/humidity recovery*
Provides fresh air 24/7!

« Systems enable retrofits to meet
Net Zero performance targets

No thermal bridges
Limit weak points in the building envelope
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Overheating and current
indoor air quality issues

Summary
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Summary and The Path Forward

* Overheating and IAQ are critical retrofit
challenges

Conduct an assessment
of existing conditions by a
professional

* Multi-layered approach: passive +
mechanical + smart controls

Identify envelope

upgrades

e Collaboration and monitoring vital to
success

Identify efficiency &
electrification upgrades for
appliances, lighting, & other
equipment

* Retrofit delivers healthy, low-carbon

homes flt for the future Evaluate solar PV viability &

consider battery storage

Develop
implementation plan

Commission &
monitor

©00 000 O
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Future Outlook: Net Zero Pathway

* Net Zero 2050 targets driving
retrofit innovation

*  Shift from compliance =
performance monitoring

* Health-led retrofit = climate
resilience + occupant wellbeing
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ECONORTH’S ROADMAP TO NET ZERO

Strategy - develop a clear and systematic roadmap for the sustainable delivery of net zero, based o a dedible
science-based commitment to make all feasible carbon recalls and balance the rest with

Base Year

EcoNorth's
Emissions

Supply Chain
Emissions

Operational
Services &
Delivery

&

100%
renewable
electricity.

9

Co-design
with clients

Work with
clients
co-design
with clients

LED
lighting

Electric
fleet

Co-design
with clients

Water &
waste
reduction

Soceloction
emissions

Habitat
creation
strategy

By

O

Boller
replacement

Insulation
upgrades

Expand
habitat
strategy

By

.

Onsite
renewables

Carbon
targets in
contracts

Continue
habitat
strategy

Target Year

O]

N

»

o

Carbon 2050
offsetting Target
Year
Revenue
growth for
habitat
funding
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Any Questions?
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Thank you.
hoarelea.com
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in the future, inchading photocoprying and recording, or in any information storage and retrieval syztem,
without prior penmizzion i writing from Hoare Lea.
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