
Practical Energy Analysis with Revit:
Case Studies from a Nonprofit Design Firm



Learning Objectives

LEARN HOW TO GENERATE A CONCEPTUAL-LEVEL REVIT MODEL SUITABLE FOR RUNNING 

THROUGH INSIGHT ENERGY ANALYSIS

LEARN ABOUT THE DIFFERENCE BETWEEN INPUT-BASED AND OUTPUT-DRIVEN DESIGN 

FACTORS THAT IMPACT ENERGY ANALYSIS

DISCOVER THE VALUE OF USING ANALYSIS TOOLS EARLY IN THE DESIGN PHASE OF A PROJECT

LEARN ABOUT HOW ENERGY AND DAYLIGHTING ANALYSIS IMPACTED RECENT PROJECTS, 

BASED ON CASE STUDIES
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Class Agenda



About Build Health International



About 
Microdesk

• AECO Industry Consulting Firm

• Founded in 1994

• 12 locations nationwide + 1 in the UK

• 213+ AECO Consultants and Software Developers



St. Rock, Haiti 
Project Summary

• Carrefour, Haiti
• 15,000 SF
• 4-6 hours reliable electricity 
• Steeply-sloped site
• Access roads flood 
• Unskilled labor for 

construction, operations
• High fuel costs
• Limited temperature control



Dignified

care for 

those who 

need it 

most.



Why?

Insights that save lives 



St. Rock Healthcare Facility



WHOLE BUILDING ANALYSIS

MULTIPLE SIMULATIONS AT ONCE

OUTPUT-DRIVEN

SEAMLESS INTEGRATION WITH 

MODELING TOOLS

Insight Energy Analysis



Conceptual Massing and Analysis - FormIt
Simple FormIt massing

Solar Analysis

Energy Analysis



Defining a baseline using Zero Tool and CBECs
COMMERCIAL BUILDINGS ENERGY CONSUMPTION SURVEY (CBECS)

https://www.eia.gov/consumption/commercial/building-type-definitions.php

https://www.eia.gov/consumption/commercial/building-type-definitions.php




WHAT’S YOUR EUI?

EUI = Energy Use Intensity

And is measured by:

• KWh/m2/yr = 3.6 megajoules

• Kilowatt Hours / Meters Squared / year

• 1000watts = kilowatt

A kWh equals the amount of energy you 
would use by keeping a 1,000watt appliance 
running for one hour.

According to the U.S. Energy Information 
Administration, in 2008, the average annual 
electricity consumption for a U.S. residential 
utility customer was 11,040 kWh/ year.



Building Performance 
Analysis - Revit

Using Revit building 
elements and Insight to 

better inform your design



Building Element 
Analysis - Revit

Most impactful factors:

Lighting Efficiency

Roof Construction

Plug Load Efficiency

Window-wall ratio: S

Window-wall ratio: W

HVAC System

Wall Construction



Show Insight!



Building Element 
Analysis - Revit

Insight Scenarios:

Base Run

As modeled

Net Zero

PV Panels



Building Performance 
Analysis - Revit
Integrating analysis into your workflow



Conceptual Massing 
and Analysis - Revit

•1-story, multiple buildings

•2-story, single building

•Partially below-grade



Creating the Energy Analytical Model
Isolate Categories

Model Cleanup



Building Element Analysis - Revit

Output-driven analysis Factors that are analyzed by Insight, no input needed:



Building Element Analysis - Revit



Creating the Energy Analytical Model
Create Energy Model (EAM)

Review EAM for gaps and surface types 



Building Element Analysis - Revit

Insight – Cooling Loads



Building Element 
Analysis - Revit

Defining the spaces:

Cooling Loads

Naturally Ventilated only

Massing – mass floors

Space Types



Building Element 
Analysis - Revit

Optimizing the Design:

Cooling Loads

Natural Ventilation

Window-Wall Ratio

Wall Construction

Roof Construction

https://insight.autodesk.com/oneenergy/Model/179200#

https://insight.autodesk.com/oneenergy/Model/179200


Insight – Final EUI – Design Phase



Insight – Collaboration and Interoperability



Daylighting Analysis – Revit & Insight
Overview of Daylighting Analysis Plugin from Insight



Daylighting Analysis – Insight

Insight – factors that impact daylighting:

Window to Wall Ratio

Glazing Types

Daylight Controls

Shading Devices



Daylighting Analysis - Revit

MULTIPLE TYPES OF ANALYSIS

MINIMAL USER INPUT

VISUALIZE THE RESULTS



Daylighting Analysis - Revit

Insight: Daylight Autonomy and Annual 
Sunlight Exposure



Daylighting Analysis - Revit

Lighting Analysis Schedules

•Room Schedule

•Floor Area Schedule



Daylighting Analysis - Revit



Solar Studies in Revit
Illuminance study

Solar Insolation

Image: Final Solar insolation study with Roof



Courtyard Shading Study



Solar Insolation

Custom Illuminance

Solar insolation is the amount of 
electromagnetic energy (solar 
radiation) incident on the surface of 
the earth. This refers to the amount 
of sunlight shining down on the area 
under consideration.



Solar Studies - Revit

Solar Insolation – Annual Insolation
No Canopy



Solar Insolation – Annual Insolation
With Canopy

Solar Studies - Revit



Solar Insolation – Annual Insolation
With Canopy & without – Comparison 

More Solar exposure means, more 

Energy transferred into your space

Energy = Heat

Measured in:(kWh/M2)

Solar Studies - Revit



FALL EQUINOX – NO ROOF 

OVER COURTYARD





9:00 A.M.

12:00 P.M.

3:00 P.M.
FALL EQUINOX

PITCHED ROOF OVER 

COURTYARD



SUMMER SOLSTICE 

PITCHED ROOF OVER COURTYARD

9:00 A.M.

12:00 P.M.

3:00 P.M.



Roof Studies - Daylighting



FALL EQUINOX

SINGLE SLOPED ROOF OVER 

COURTYARD

9:00 A.M.

12:00 P.M.

3:00 P.M.



Wind Flow

Natural Ventilation
Stack Effect



PV Analysis – Revit

Photovoltaic (PV) Analysis
Determine prime locations

Estimate PV production

Estimate building energy offset

Roughly predict payback period.









Time invested for analysis: ~30 hours
Revit Massing

Revit Modeling

Multiple Insight Iterations

Daylighting

Solar Insolation

Illuminance

Wind Studies







Reminders

• Take the class survey in the app

• Check out socials and meetups in the Expo and 

Community Quads

• Schedule time to meet after class if you’ll be in the 

Quads yourself



Microdesk Consulting Services



Microdesk Clients



Microdesk Partners
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