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• LEARNING OBJECTIVES

o 1. WHY GENERATIVE DESIGN FOR MEP

o 2. GETTING STARTED WITH PROJECT FRACTAL

o 3. MEP EXPLORE : GENERATIVE DESIGN WORKFLOW FOR ALLOCATION

OF AIR TERMINAL DEVICES 

o 4. GENERATIVE DESIGN IMPLEMENTATION : TAKE ACTION IN YOUR 

ORGANIZATION



WHY GENERATIVE DESIGN? 
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WHY NOT GENERATIVE DESIGN
FOR MEP?

ROOMS ARE UPDATED MANY 
TIMES

CEILINGS PLANS ARE 
PROVIDED REALLY LATE

CEILINGS PLANS ARE 
CHANGED AGAIN

MEP CELING COORDINATION 
ARE PERFORMED REALLY 

LATE



GENERATIVE DESIGN FOR MEP
EMBRACING OPPORTUNITIES

• MOOVING AWAY FROM TIME & MATERIAL BUSINESS MODEL

• BENEFITS:

o HIGHER QUALITY DELIVERABLES (OPTIMIZED SOLUTIONS)

o SPEED IN DESIGN PROCESSES (DELIVIRING FAST WITH 

CONFIDENT)

o LOWER PRODUCTION COST (AUTOMATED DESIGN)

BUSINESS SURVIVAL 
BURNING PLATFORM



GETTING STARTED WITH GENERATIVE 
DESIGN FOR MEP DESIGNERS



PEOPLE & PROCESSES FIRST, 
TECHNOLOGHY SECOND



REQUIREMENTS FOR 
GENERATIVE DESIGN 

o STANDARDISED AND OPTIMIZED DESIGN PROCESSES

o PEOPLE’S DIGITAL MINDSET AND NEW DESIGN SKILLS

o DIGITAL LEADERSHIP

CAD
PARAMETRICAL 

DESIGN
COMPUTATIONAL 

DESIGN
GENERATIVE 

DESIGN
AI DESIGN

THIS CLASS WILL BE FOCUS HERE



COMPARISON WITH CAR PRODUCTION HISTORY

• DETROIT 1950’s:  • JAPAN 2018  



GENERATIVE DESIGN SCOPE – WHEN AND WHY?

THIS IS ACHIEVED BY AUTOMATING THE DESIGN PROCESS WITH GENERATIVE DESIGN IN EARLY PHASES AND 

PARAMETRICAL DESIGN IN DETAIL DESIGN PHASES

GENERATIVE DESIGN GOAL IS TO INCREASE THE DESIGN VALUE OF MEP SYSTEMS IN EARLY PHASES AND REDUCE THE 

WASTE OR RESOURCERS DURING THE DETAIL DESIGN PROCESSES

BUT• MEP EXPLORE • MEP AUTOMATION



PROJECT FRACTAL 

(Cloud platform for Generative Design) 

• It’s free, you only a Dynamo Studio license

• https://home.fractal.live/

• Available since 2016

https://home.fractal.live/


PROJECT FRACTAL

DYNAMO STUDIO

PROJECT FRACTAL

PROJECT FRACTAL GETTING STARTED 

DYNAMO STUDIO
LOG IN PROJECT FRACTAL 

WEBSERVICE AND REQUEST 

YOUR FREE ACCESS TO FRACTAL

SEND TO WEB FROM DYNAMO 

STUDIO TO FRACTAL. BE AWARE 

THAT DYNAMO STUDIO CAN’T 

TALK DIRECTLY TO REVIT

GENERETIVE DESIGN 

GENERATION AND EXPLORING

INSTALL LATEST VERSION OF 

DYNAMO STUDIO



DATA FLOW BETWEEN REVIT AND PROJECT FRACTAL

REVIT MODEL (local file)

PROJECT FRACTAL

Webservice
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REVIT MODEL (local file)

CSV Download

SAT and CSV import (local file)



GENERATIVE DESIGN INSTRUCTIONAL
MEP Explore – AIR TERMINALS 



GENERATIVE DESIGN FOR AIR TERMINAL DEVICES

• SECTION CONTENT:

o 1. EXPORT REVIT GEOMETRY TO DYNAMO STUDIO (SCRIPT)

o 2.1. DYNAMO STUDIO – AIR TERMINAL FAMILIES (SCRIPTS)

o 2.2. DYNAMO STUDIO – CEILING GRIDS GENERATION (SCRIPTS)

o 2.3. DYNAMO STUDIO – PERFOMANCE SCORE GOALS (SCRIPTS)

o 3.1. CEILING ANALYSIS EXPLORATION – PROJECT FRACTAL (WEB SERVICE)

o 3.2. PROJECT FRACTAL RESULTS IMPORT IN REVIT  (SCRIPTS)



1. EXPORT REVIT GEOMETRY TO DYNAMO STUDIO 



1. EXPORT REVIT GEOMETRY TO DYNAMO STUDIO 



• FROM DATA SHEET SPECIFICATION • TO GENERATIVE DESIGN FAMILY

2.1 DYNAMO STUDIO - AIR TERMINAL DEVICES /   
LIGHTING FIXTURES



2.1 DYNAMO STUDIO - AIR TERMINAL DEVICES

• 1. AIR JET DISTRIBUTION SURFACE

• 2. IF CONDITION – 1 WAY, 2 WAY, 3 WAYS DEVICES

• 3. OUPUT VISUALIZATION



2.1 DYNAMO STUDIO - AIR TERMINAL DEVICES

• FROM PRODUCT SHEET SPECIFICATION • TO DESIGN SCRIPT GEOMETRY DEFINITATION



2.1 DYNAMO STUDIO - AIR TERMINAL DEVICES

• 2.1. IF CONDITION – 1 WAY, 2 WAY, 3 WAYS DEVICES

• 3. COLOUR VISUALIZATION

• 2.2. JET DISTRUBTION SURFACE AREA



2.1 DYNAMO STUDIO - AIR TERMINAL DEVICES
FRACTAL – COMPUTATIONAL DESIGN FAMILIES



Which features make an 
object to be generative 

design friendly?
1. To be a computational design object   

1. To have movement within a geometrical space



2.1 DYNAMO STUDIO - AIR TERMINAL DEVICES
FRACTAL – GENERATIVE DESIGN FAMILIES

• SAME SCRIPTS THAN BEFORE, HOWEVER BOUNDARY POINTS ARE DEFINED AS UNKNOWN VARIABLES

• 1. AIR JET DISTRIBUTION SURFACE

• 2. IF CONDITION – 1 WAY, 2 WAY, 3 WAYS DEVICES

• 3. OUPUT VISUALIZATION



2.1 DYNAMO STUDIO - AIR TERMINAL DEVICES
FRACTAL – GENERATIVE DESIGN FAMILIES



• FROM SPACES • TO CONCEPTUAL VENTILATION DESIGN ANALYSIS WITH DYNAMO STUDIO

2.3 DYNAMO STUDIO - CEILING ANALYSIS



2.3 DYNAMO STUDIO - CEILING ANALYSIS
EXISTING PROCESS – INSPIRATION

• 1. SELECT SPACE

• 3. AUTOMATIC MODELLING

• 2. AIR TERMINALS ARRAY GENERATION



2.3 DYNAMO STUDIO - CEILING ANALYSIS

• 0. SPACES – IMPORT • 2. COORDINATION SYSTEM AT SPACE CENTER

• 3. POINTS GENERATION

• 1.  GRID DISTANCES INPUT 



2.3 DYNAMO STUDIO - CEILING MODULES ANALYSIS



2.4 DYNAMO STUDIO - EXPLORING
LAYOUT OF AIR TERMINAL DEVICES

• 2. GENERATIVE DESIGN “FAMILIES”

• 1. IMPORT REVIT GEOMETRY (SAT) • 3. CEILING ANALYSIS

• 4.1 IMPORT CSV DATA FROM REVIT SPACES • 4.2 PERFORMANCE ANALYSIS



2.4.1 DYNAMO STUDIO - EXPLORING
IMPORT CSV DATA FROM REVIT SPACES

• 4.1.1 IMPORT CSV DATA FROM REVIT SPACES • 4.1.2 CALCULATION OF AIR FLOW REQUIRED 

FOR EACH TERMINAL



2.4.2 DYNAMO STUDIO - EXPLORING
PERFORMANCE ANALYSIS – GENERATIVE DESIGN THEORY

• COMFORT

• AIR FLOW RATE

• JET DISTRIBUTION AREA

• MATERIAL REDUCTION

• HIGH-PERFORMACE – EARLY DESIGN

• IMPACT AREA RATIO

• PERFORMANCE SCORE 

• DESIGN BONUS RATING

• AIR TERMINAL DEVICES

• LIGTING FIXTURES

• CEILING

• WALLS

• MEP SPACES



2.4.2 DYNAMO STUDIO - EXPLORING
PERFORMANCE ANALYSIS 



2.4.2 DYNAMO STUDIO – MEP EXPLORING DEMO



2.4 FRACTAL TO REVIT – PROJECT DOCUMENTATION

• 1. SAME SCRIPT THAN CEILING ANALYSIS

• 2. FAMILY INSERT BY POINT AND SET PARAMETER BY VALUE



2.4 FRACTAL TO REVIT – PROJECT DOCUMENTATION



FINDINGS : MEP EXPLORE - GENERATIVE DESIGN 

• Generative Design can be also used for MEP Design

• Process Standardization and people comes first

• Available technology is primary for prototyping and it’s difficult to scale up.  

• Most of MEP companies of not ready get. Missing to fix the basics 



2.4 FRACTAL TO REVIT – PROJECT DOCUMENTATION 
PROCESS

• PLACEOLDER
• GENERATIVE 

DESIGN

• MEP EXPLORE • MEP AUTOMATION



EXAMPLE OF DETAIL DESIGN- MEP AUTOMATION CESAR SCALANTE

• Source: https://www.youtube.com/watch?v=PRU2zOKi1DU&t=3s by CESAR ESCALANTE 



RAMBOLL EXAMPLE – ADVANCED MEP DESIGN INNOVATION PROJECT



FINDINGS : MEP EXPLORE - GENERATIVE DESIGN 

GENERATIVE DESIGN CAN BE ALSO USED FOR MEP DESIGN

VS

MEP GENERATIVE DESIGN

ROBUS BIM PROCESSES 

STANDARD DIGITAL ASSETS

PEOPLE SKILL AND MINSET

PROCESS AND PEOPLE COMES FIRT

JUST TECHNOLOGHY PEOPLE AND STANDARD TECHNOLOGHY

MANY OF MEP COMPANIES ARE NOT READY

DIFFICULT TO SCALE UP AT THE MOMENT



Implementation & moving forward



IMPLEMENTATION ROAD MAP - OPPORTUNITIES

I THINK WE ARE STILL HERE

NEW COMPANY AND 

TECHNOLOGIES DEVELOPING 

GENERATIVE DESIGN PLATFORM

2018 2019-2020

2020 -2025

STARTING SCALING UP



IMPLEMENTATION ROAD MAP - OPPORTUNITIES

- Generative technology and design process improves productivity and quality of AEC projects

- To get value from generative design approach, people and processes need to be ready. Don’t follow the waterfall

- Think BIG, start small (Minimum Valuable Product)



NEW GENERATIVE DESIGN TECHNOLOGHY IS COMINGS– STARTUPS

HYPAR.IO – GENERATIVE DESIGN CLOUD COMPUTING PLATFORM

• Higher computing power and stability

• Protection of intellectual property 

rights



NEW GENERATIVE DESIGN TECHNOLOGHY IS COMINGS– STARTUPS

DITAZZ.COM – SYNTHESIS DESING CLOUD COMPUTING 

PLATFORM

• Higher computing power and stability

• Only generate design solutions that complies with 

design project requirements



OTHER AU CLASSES FOR LEARN MORE 
ABOUT AEC GENERATIVE DESIGN

Image caption goes here

ALL DYNAMO STUDIO SCRIPTS FROM THIS 

CLASS WILL BE SHARE WITH YOU



Thank You!

By Alejandro Mata almat@ramboll.dk

https://www.linkedin.com/in/alejandro-mata-5b639343/

mailto:almat@ramboll.dk
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