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The Challenge

iBuilt Start Up



Rethinking Construction 
iBuilt



Rethinking Construction – HVAC Goals 
iBuilt

1. Procumbent First

2. Easy Installation

3. Cheap

4. One Size Fits All

5. Beautiful 



iBuilt

• All Alternatives
• No Rules Of Thumb
• Calculate Cost
• Calculate Space Requirements 

Rethinking Construction – Expectations 

HVAC System



iBuilt - Rethinking Construction



HVAC Alternatives -Infrastructure
iBuilt - Rethinking Construction



HVAC Fittings & Accessories  
iBuilt - Rethinking Construction



iBuilt

HVAC Alternatives Overload 



HVAC System Selection With Generative Design
iBuilt - Rethinking Construction



Learning Objectives

1. Get an understanding of what generative design is and where it can be utilized.
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Learning Objectives

1. Get an understanding of what generative design is and where it can be utilized.

2. Identify how to define rules and measure success for generative design analysis.

3. Explore running Generative Design studies in Dynamo and Revit.

4. Learn how to apply these techniques for MEP System design.

Generative Design for HVAC System Selection



Generative Design 101



What is Generative Design?
Generative Design 101

“Generative design is  
the combination of 
data, design logic, 
and algorithms that 
delivers methods for 
optimization.” 

Sean Fruin



Data
Revit  / Excel  / .csv /  .jpg  / .json ….

Autodesk Framework
Generative Design 101



Data
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Generative Design 101

Computational Design  
Dynamo / Python / C#



Autodesk Framework
Generative Design 101

Computational Design  
Dynamo / Python / C#

Optioneering
GD Dynamo / GD In Revit

Data
Revit  / Excel  / .csv /  .jpg  / .json ….



Autodesk Framework
Generative Design 101

Optimization
GD Dynamo / GD In Revit

Computational Design  
Dynamo / Python / C#

Optioneering
GD Dynamo / GD In Revit

Data
Revit  / Excel  / .csv /  .jpg  / .json ….



Algorithmic Thinking – Just Like Cooking
Generative Design 101



Step 1 – Formulate Goals
Generative Design 101

competing characteristics?

Maximize / minimize? 

Evaluators

Goals



Step 2 – Data Collection
Generative Design 101

Static
Inputs



Step 3 – Objective Algorithms 
Generative Design 101

Variable 
Inputs

Geometry System



Framework Flowchart – Step 3
Generative Design 101

Visualization



Example
Generative Design 101

Kart Optimization



Generative Design 101

Objectives
Speed 

Acceleration

Weight 

Handling 

Traction

Example – Mario Kart Optimization



Generative Design 101

Too much data to understand

Balance set up is key for all 
situation

Always lose One and gain one

Example – Mario Kart Optimization



Generative Design 101

Example – Mario Kart Goals

straight away?

Can I stay on the 
track?

fall off?



Generative Design 101

Example – Mario Kart Data Collection



Generative Design 101

Variable

Character 

Kart

Tiers

Glider

Example – Mario Kart Optimization

Evaluators

Speed 

AccelerationWeight

Handling Traction

16

40

21

14



Generative Design 101

Example – Mario Kart Geometry System







Value
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Value
Generative Design 101

“Too much data 
to understand”

“Balance set up is 
key for all situation”

“Always lose One 
and gain one” Trash



Generative Design 

HVAC System Selection



Foundation For Automation
iBuilt - Rethinking Construction

No Data Drops

Standardized Design Process

Procurement First

Automation



HVAC System Selection

Evaluators



Goals – Find The Best Combination
Generative Design – HVAC System Selection

Cheap

Easy Installation

Tight Space 

Requirements  

One Size Fits All

Beautiful

Material Cost

Field Labor Cost

Factory Labor Cost

Unit Mechanical Area

Unit Horizontal Area

Main Horizontal Area

Shaft Vertical Area

Plant Area

Plant Weight

Architecture Aesthetics



Generative Design – HVAC System Selection

Evaluators – Labor Cost

x x



Evaluators – Areas

CFM AREA

Generative Design – HVAC System Selection



Evaluators – Energy
Generative Design – HVAC System Selection



HVAC System Selection

Static Inputs



Static Inputs – System Definitions
Generative Design – HVAC System Selection



Static Inputs – APT Layouts & Thermal Properties
Generative Design – HVAC System Selection



Static Inputs – Heating & Cooling Loads
Generative Design – HVAC System Selection



HVAC System Selection

Geometry System



Clustering / Grouping Graph Theory

Geometry System Foundation
Generative Design – HVAC System Selection



Shafts Mains Units

Exhaust Node Shaft NodeUnit NodeShaft Edge

Shaft Edge Exterior Node Unit Hub Shaft Node

Geometry System – The Graph
Generative Design – HVAC System Selection



Bathroom Exhaust Fan to wall
Unit Exhaust



Bathroom Exhaust Fan to roof
Unit Exhaust



Centralized Bathroom Exhaust Fan
Unit Cooling



Centralized Bathroom Energy Heat Recover
Unit Cooling

renewaire he-2x



Bathroom Exhaust Fan to wall
Unit Exhaust



AHU – Duct Directly To Out side
Unit Ventilation



Grill
Unit Ventilation



Grill
Unit Ventilation



Clustering

Look UP Table

Graph

Geometry System - Algorithms
Generative Design – HVAC System Selection



Shaft Counts

System Types

Ventilation Plants Counts

Heating Plant Counts

Cooling Plant Count

Coupling Types

Unit Fitting Types

Geometry System - Variable
Generative Design – HVAC System Selection



Labor ($)

Martial ($)copper (ft)

fitting (qt.)

System Def
Table

Infrastructure
Data Table

Geometry System - Overview
Generative Design – HVAC System Selection



HVAC System Selection

Dynamo & Revit Implementation



Q & A Demo



Looking Forward



Final Thoughts
Generative Design – HVAC System Selection



“Most people overestimate what they can 

do in one year and underestimate what 

they can do in ten years.”

Final Thoughts
Generative Design – HVAC System Selection

Building Code

Procurement
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