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2. Why Better Building Envelopes Reduce Mechanical
Complexity

One of the most persistent misconceptions in high-performance housing is that improved
building performance requires increasingly complex mechanical systems and higher levels
of technological integration.

In practice, the opposite is often true.



As enclosure performance improves through:

e increased airtightness,

¢ improved insulation continuity,

e reduced thermal bridging,

e higher-performing glazing systems, and

e better solar control strategies,
overall thermal demand decreases significantly. Once heating and cooling loads are
reduced to sufficiently low levels, the mechanical strategy of the building can be
fundamentally simplified.

This has several direct impacts on project delivery.

Lower thermal demand reduces HVAC equipment sizing requirements. Smaller systems
reduce duct distribution complexity, mechanical shaft requirements, coordination
conflicts, electrical demand, and long-term servicing requirements.

These reductions also improve constructability.

Mechanical coordination is one of the largest sources of field conflicts, sequencing delays,
and redesign during construction. Simplified systems reduce the number of
interdependent trades and decrease the likelihood of coordination failures during
installation.

In many projects, some of the largest cost savings associated with high-performance
construction are not generated by adding technology, but by eliminating unnecessary
mechanical complexity.

Importantly, improved enclosure performance does not necessarily require radically
different construction methods or significantly higher capital costs.
Many enclosure improvements are achieved through:

o disciplined detailing,

e continuity of control layers,

e improved sequencing,

o careful interface coordination, and

e betterintegration between consultants and trades.



For example, improved airtightness is often more dependent on coordination and
execution quality than on expensive materials. Similarly, thermal bridge reduction
frequently results from early detailing decisions rather than major system changes.
Conventional delivery models often underestimate the downstream cost implications of
weak building envelopes.

Poor thermal performance increases:
e HVAC sizing requirements,
e oOperational energy consumption,
e equipment maintenance exposure,
e occupant comfort complaints, and
¢ long-term system dependency.

By contrast, high-performance envelopes reduce reliance on active mechanical
intervention by stabilizing the building itself.

At Orion in Pemberton, low annual heating and cooling demand demonstrated that
enclosure performance was not simply improving modeled efficiency metrics. It materially
altered the operational behaviour of the building and reduced long-term system
dependency.

Over time, one of the clearest lessons from our projects has been that simpler integrated
systems frequently outperform more technologically complicated solutions.

In this context, high-performance enclosures should not be viewed as adding complexity to
housing delivery. Properly integrated, they reduce complexity across the entire building
lifecycle.



