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Existing Buildings – Enclosure Focus
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https://www.iea.org/reports

Renovating the existing building stock to a zero-carbon-ready 
level is a key priority for achieving the sector's decarbonization 
targets for 2030 and 2050. However, the retrofitting of buildings is a 
significant challenge since at least 40% of buildings floor area in developed 
economies was built before 1980, when the first thermal regulations came 
into force. Retrofitting 20% of the existing building stock to a 
zero-carbon-ready level by 2030 is an ambitious but necessary 
milestone toward the Net Zero Emissions by 2050 Scenario (NZE 
Scenario). To achieve this goal, an annual deep renovation rate of over 2% 
is needed from now to 2030 and beyond.

In buildings, energy is used for a wide array of applications, including heating, 
ventilation and air conditioning systems (HVAC), domestic hot water (DHW), 
lighting, household appliances, and electronics. Older, existing buildings are on 
average inefficient compared to newer buildings. While appliances can be 
replaced with ones that have greater energy efficiency due to their shorter 
lifespans, the building envelope (walls, roof, and windows), as well as 
technical and mechanical equipment systems, are rarely upgraded since they 
are high-cost and done on an as-needed basis. These components also 
have a longer shelf life at 40-plus years for building envelopes and 15-plus years 
for technical systems. Nonetheless, these are the building elements whose 
performance improvement can bring the most significant benefits in reducing 
CO2 emissions, especially in regions with very cold or hot climates.

Finding the optimal cost-effective combinations of building envelope renovation 
solutions with high-efficiency technical systems using renewable and low-
emissions energy sources is the main challenge and the focus of 
numerous research projects. One of the most significant 
factors influencing the decision-making process is the initial 
investment required, which can be very high and often with long 
payback periods.



Prescriptive vs Project Specific
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Performance Costs

MaintenanceCost-Benefit 
Analysis
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Project Specific Approach
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New Construction
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VENTILATION SYSTEM
Dedicated 100% Outside Air System (DOAS)
• Provides all required ventilation through filters
• Night Flushing to pre-cool thermal mass
• Heat Recovery Ventilators capture energy from exhaust
• Partial heating & cooling in rooftop units

THERMAL MASS
Exposed concrete slabs 
Exposed CMU shear walls

INTERNAL HEAT GAIN
Students & Teachers 
Individual Tablets & Displays  
Lighting & Equipment Electric
Cove Heaters

Electric Cove Heaters
Indicator

sign

Stack 
Exhaust

Ceiling fans

PASSIVE COOLING MODE
Indicator sign for occupants to:
• Open windows
• Activate stack exhaust dampers
• Turn on ceiling fans

ROBUST ENVELOPE
R-60 Roof Insulation 
R-30 Wall 
Assemblies
R-5 Under-slab Insulation
High-performance Fiberglass 
Windows Improved Air Tightness
Testing

© 2019 MAHLUM 
ARCHITECTS

Exterior
Sun Shades

Open
Windows



Existing Buildings
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Performance will be based on project needs. What is 
the scope of the renovation?

The process is non-linear

Must be flexible and adaptable

Requires more integrative thinking. The potential of 
net zero / low energy is always there – the 
circumstances (scope/budget) will dictate the 
development of the overall project performance



Changing Code Requirements (for Existing Buildings)
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2050

Increasing Delta for 
existing buildings



Changing Code Requirements
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Context for Existing Buildings

www.energycodes.gov/

http://www.energycodes.gov/


U.S. Existing Building Benchmarking
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DOE Building Performance Standard (BPS) for Existing Buildings www.energycodes.gov/

http://www.energycodes.gov/


LEED v5 (Existing Buildings- BETA Version)
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Building Envelope will play a 
key part of achieving project 
Resilience



LEED v5 (Existing Buildings
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ASHRAE 227P (for new and existing buildings)

Standard provides requirements for the design of buildings that 
have exceptionally low energy usage and that are durable, resilient, 
comfortable and healthy.
Provides requirements for the building envelope
- Reduced thermal bridging
- Increased air tightness
- Moisture risk
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PHIUS – REVIVE Retrofit Standard for Buildings
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Improvements lead to Resilience
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Improving the Details
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Transmittance 

Type

Exterior Insulated Steel Stud

Heat Loss 

(BTU/hr oF) 
% of Total

Clear Wall 98 67 %
Slab 24 17 %

Parapet 4 3 %
Window transition 19 13 %

Total 145 100 %



Thank You
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