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Systems Integration

Mechanical

Spatial

Structural

Centre Pompidou 1977 

–Rogers and Piano

Natural Systems

vs.

Mechanical Systems

Orderly disorder vs Disorderly order?

Mechanical Systems Integration Issues
• Aesthetics

• Efficiency

• Appropriateness

• Energy conservation

• Human comfort

• Structural integration

• Climate change

Equipment
• Cooling towers

• Mechanical floors

• Distribution
GLA
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Big buildings are cooling dominated…

In The Studio Companion, Ed Allen gives some nomograms for 

equipment sizing based on floor area served and building type.

Roof tops to reject heat

Chicago
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Why is this a bad idea?

Post Modernism:

Hide cooling tower 

in gable roof
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…or a pyramid

Stack ventilation towers:

Passive heat rejection

Eastgate Center, 

Harare, Zimbabwe

Mick Pearce

Inland Revenue

Michael Hopkins

Stack Ventilation Towers

as Stair Towers (passive)
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Boston City Hall 1968 

Kallmann McKinnell & Knowles

Return air plenum is atrium space (circled)

Cooling 

tower as 

plaza 

fountain

(pre PCs)

< original design vs. 2017

then                       vs. 2017
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…as design elements…

Mechanical Floors

Rule of thumb: 1 per 30 stories

Denver office (top) hotel 

(below) mixed-use

Mechanical floor between uses.

Also supports window washing 

platforms.
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Crocker Bank, SF Post-modern air inlets to 

mechanical floor.

Seagram, NY vs. 

Blue Cross, Bos.

Mechanical floor at top   vs.                 duct work exposed

High-speed dual duct system, exposed
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…vs. Pompidou 

(Rogers and Piano)

Everything exposed 

inside and out!

…and you thought it 

would be nice and neat 

inside!

Roof deck   Art gallery

Plaza Restaurant 
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Lloyd’s of London

Rogers

Context!

…or not

Leadenhall Market (next door)

Eat like a 

modernist!

181 Freemont, SF     vs.           425 Park Ave, NYC

Mech Floor

Not Mech. Floor
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Hidden vs. Integral

= fixed vs. flexible

Perimeter only!

Chiswick Park, London

Rogers & Arup

Displacement ventilation 

via plenum
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Floor diffusers

Structural Integration
Olivetti factory, Buenos Aires

Marco Zanuso

Concrete beams as ducts

Kansai Int’l Airport 1994

Renzo Piano

Fabric ducts
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Meridian Headstart

McKibben & Cooper

Fabric Ducts

(small scale)

The Roots of Integration

Larkin Building 1905

Frank Lloyd Wright

Vertical elements contain service 

components including ductwork
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Richards Laboratories

Louis I. Kahn

Vertical elements contain service 

components including ductwork
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Now…

Larkin Building vs.

Richards Laboratories

Don’t make HVAC integration an 

afterthought…Use it as inspiration!

Millennium Dome, Rogers
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