
Ecotect
1. Rebuild model in Ecotect.

2. Check surface normals.

3. Assign Properties:

 Materials for Occupied Spaces:
  Concrete Floor on Slab (Lobby only)
  Concrete Floor Suspended
  Acoustic Ceiling Tile
  Brick Concrete Block Plaster
  Double Low E Aluminum Frame

 Materials for Cores:
  Concrete Block Plaster
  (created a void inbetween the cores, made the  
	 	 ceiling	and	floor	voids)

To assign the material properties properly, you have to 
select each face on every level.

4. To check for modeling discrempisies, you can calculate 
Internal-Zonal Adjacencies.

Calculate>Inter-Zonal Adjacencies (Uncheck Calculate 
Overshadow item, make sure to recheck before doing any 
shading calculations)

5. Set Zone properties.

Analysis(Left Tab)>Zone Settings
Here you can set the type of mechanical system being 
used in each zone and the use of the space and amount 
of people within. This will let you calculate the thermal 
loads within the space accurately.

 All thermal zones have full air conditioning in the   
 test model.
 The lobby has occupancy like a department store,   
 while the rest of the building is zoned for a typical   
	 office	space.	(This	was	done	for	ease	of	comparison		
 with the IES model)

Ecotect is not intuitive. 
Finding the location of the tools and their purposes is very 
difficult	and	time	consuming.

Tools:
These are the tools we are likely to use most often and a 
description of the outputs you can expect to get. 

Thermal Analysis:
Within the thermal analysis tab, there are many options 
that can be utilized. Each zone needs to be assigned 
a number of occupants and type of mechanical system 
being used in the space, under the zone setting button.

Hourly	Temperature	Profile:
Displays the internal temperature of zones in a the model 
for a 24 hour period.

Hourly Heat Gain and Loses:
Displays	the	magnitude	of	all	the	heat	flow	paths	acting	
on thermal zones in a model for a 24 hour period.

Months Loads/Discomfort:
Displays the total heating and cooling for each zone.
You are able to determine how each zone contributes to 
the heating and cooling loads of the building.

Temperature Distribution:
Can	look	at	each	zone	speficially	and	see	how	the	
outdoor temperature effects the indoor, and how the hvac 
load is then effected.

Fabric Gains:
Refers to the gains due to differences in air temperature 
between inside and outside the space.

Indirect Solar Gains:
Refers to the additional gains due to the effects of incident 
solar radiation on the external surface of exposed opaque 
objects.

Direct Solar Gains:
Refers to the solar radiation entering the space through a 
window, void or other transparent/translucent surface.

Ventilation Gains:
Refers to heat transfer due to the movement of air 
through cracks and opeings in the building fabric. such as 
windows, voids, etc.
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Internal Gains:
Calculates load patterns from lights, people and 
equipment based on schedules and object activations.

Internal Zonal Gains:
Caluclates	heat	flows	induced	by	temperature	ifferences	
between zones occuring through areas where surfaces 
from different zones are adjacent to each other.

Each of these calculations can be broken down by zone 
and day. You are able to search the data for:
•	Hottest	Day	(Peak	and	Average)
•	Coolest	Day	(Peak	and	Average)
•	Brightest	Sunny	Day
•	Most	Overcast	Day
•	Strongest	Wind	Gust
•	Most/Least	Windy	Day
You are able to see how the building performs in these 
conditions.

Lighting Analysis:
Daylight Factor at a particular point:
Displays the relative percentage of diffuse light available 
from the sky that reaches any point in the model.

Daylight Factor for a planar surface:
Shaded areas represnt when the geometric center of the 
selected object is in shade. With the sun path diagram 
laid in top, you are able to tell what times of day the object 
will be in the sun or shade.

Daylight Levels:
Can calculate daylight levels for the analysis grid. 
Immediately the values ahown are given in a percentage. 
Lighting calculations store four additional data values for 
each grid point, including lux values.

Radiance:
Radiance goes into greater detail with the amount of 
daylight calculations you can do. It can calculate daylight 
levels at certain points, not just the planar surfaces of the 
model. This way you can get more detailed information 
on	where	the	light	will	hit	within	the	model	and	specific	
rooms.

Solar Analysis:
Displaying Shadows:
You are able to see the surrounding building shadows 
effects the newly constructed and vice versa.
With this tool you can select many different options for 
viewing the shadows.

Display Sun:
With this option you are able to see the daily sun path and 
the annual sun path. This shows how the solar exposure 
will effect the built environment.

Sun Path Diagram:
This tool you can also do in Weather Tool. The sun path 
diagram shows you the times of day in which there will be 
solar exposure to your building.

Sun Path Diagram:
Same as Daylight Factor for a planar surface.

Solar Exposure:
Displays the amount of solar radiation falling on selected 
surfaces. Overshadowing and shading is visible as ‘holes’ 
within the general pattern of radiation.

Solar Radiation on a particular surface:
Displays the same as Solar Exposure but the analysis 
can be seen in more detail with particular days and hours 
solar radiation is hitting the surface.

Solar Access Analysis:
Here you can see the differences in the solar radiation 
exposure to the surface, looking at each subdivision of 
the surface.
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Ecotect
Thermal Analysis:
To make thermal analysis calculations, you must use the 
far left analysis tab in Ecotect. Under this tab, you are 
able to change the uses of each zone and the number of 
expected occupants per zone. 

After making the proper adjustments to each zone, you 
will need to recalculate zonal adjacentcies. Afterwards 
you can see how each zone effects the others, especially 
with heat gain and losses.

Results:
Hourly	Temperature	Profile:
You are able to go day by day and see what the 
temperature	profile	will	be	throughout	the	day	and	how	
outdoor temperature, beam solar, diffuse solar, and wind 
speed effects zonal temperatures.

Data that is also included are:
Total Surface Area
Total Exposed Area
Total South Window
Total Window Area
Total Conductance
Total Admittance
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Hourly Heat Gain and Loses:
Here you can see how the each days condition 
throughout the year effects the following: HVAC load, 
Conduction, SolAir, Direct Solar, Ventilation, Internal, and 
Inter-Zonal.

You will also get the following data:
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Month Loads/Discomfort:
This calcculates the monthly loads, showing discomfort 
levels. The hard numbers calculated are shown at the 
bottom of the analysis graph. The calculations you may 
receive are: Flat Comfort Bands, Thermal Neutrality, 
Adaptive: Free Run, and Adaptive: Average. With each 
of these calculations you can get the following results: 
Degree of Time, Percentage of Time, and Total Hours. 

Below is what the data output will look like:
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Temperature Distribution:
Can	look	at	each	zone	speficially	and	see	how	the	
outdoor temperature effects the indoor, and how the hvac 
load is then effected.
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Fabric Gains:
dsa
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Ecotect
Daylighting:
Be	sure	the	Analysis	grid	is	laid	out	to	fit	the	Daylighting	
Model.
	 •	Use	the	side	bar	to	show	and	change	the	Analysis			
 Grid settings
	 •	Select:	Fit	to	Model	Entents>	Fit	Grid	in	Current		 	
 Axis

2. Calculate> Lighting Analysis
	 •	The	Lighting	Analysis	Dialogue	appears
	 •	At	this	point	you	can	select:
  Natural Light Levels: Calculates Daylight   
  Factors and sky, external and internal   
	 	 reflected	objects.
  Overall Daylight and Electric Light Levels:   
  Calculates overall light levels, considers    
  both daylight and electric light.

 The other two options are for a more detailed    
 analysis, which we would probably never need to  
 use.

	 •	Select:	Over	the	Analysis	Grid
	 •	Determine	how	precise	you	would	like	the	analysis
	 •	Design	Sky	Illuminance:	Click:	Not	Sure-Calculate			
 it for me> Calculate From Model Latitude
	 •	Select	CIE	Overcast	Sky	Conditions	(To	ensure		 	
 the best testing environment)

3. At the end, be sure all the information is correct. 
Press Ok.  The model can take a long time to run, for 
faster results do not use the computer while the model is 
running.

Results:
If the model is not modeled correctly, the results can 
be extremely inaccurate, with high lux levels and daylit 
spaces where no windows are placed. To ensure proper 
results, carefully check that appropriate materials were 
selected	and	zone	classification	is	correct.

When changing the model and its materials, we no 
longer get core daylighting. We get consistant lux levels 
throughout the model.

The following are the results for daylighting in the Ecotect.

For the other levels results go to: P:\Shared Resources\
Sustainability Team\Studio Leads\Ecotect User Group\
Ecotectv.IES\Daylight(lux)
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Lobby Daylight Levels
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Level1 Daylight Levels
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Level2 Daylight Levels
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Level3 Daylight Levels
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Level4 Daylight Levels
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Level5 Daylight Levels

For the other levels results go to: P:\Shared Resources\
Sustainability Team\Studio Leads\Ecotect User Group\
Ecotectv.IES\Daylight(lux)
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Tools:
There are two options for IES. The toolkit provides a 
minimal amount of tools that we would use on a regular 
basis. Complete VE-Ware is what most engineering 
firms	use.	It	is	complete	and	has	fewer	hiccup,	while	the	
software has a lot more options of what you can calculate.

Toolkit:
Daylighting:
•	ASHRAE	Loads	Calculation	(Uses	Footcandles)	or		 	
 CIBSE Loads Calculation (Uses Lux, same    
 conversion  factors as Ecotect)
 Calculates heat gain and loss.

•	Energy,	Carbon,	+	2030	Assessment.

•	Daylight	Assessment	(Threshold	=	300	lux)

•	Daylight	Assessment	(Threshold	=	300	lux,	including	
light penetration)
 When using this tool, we get light penetration within   
 the core of the building.

•	Solar	Shading	Animation

LEED	Daylight	Assessment	(Threshold	=	25	fc)
	 •	Standard	Analysis
	 •	Advanced	Analysis	(including	light	penetration)

Usually when running the model twice, the hiccups 
are	fixed	within	the	toolkit,	but	this	can	become	time	
consuming.

IES
1. Build a simple sketchup model of your building. Be sure 
that there is no overlapping faces or stray lines.

2. Tools>IES>Identify Rooms

3. Assign Room and Material Properties from pull down 
lists.

*Note if you want to change the settings for the templates, 
you will need to open up VE-Ware and change them 
directly and re-run the identify rooms so you can assign 
the	appropriate	template	to	the	identified	rooms.

IES has the Toolkits, which can be used individually, and 
the Complete VE-Ware package, which leaves all your 
options open for calculations.

Complete VE-Ware:
Modeling within VE-Ware can be confusing and 
complicated. There is no easy way to export the sketchup 
model within VE-Ware.

Thermal Analysis:
Unfortunately the toolkits do not support thermal analysis 
at this time. When accessing VE-Ware directly to do 
thermal testing, the software becomes very complicated 
and hard to understand.
At this time, IES does not support the functionality of 
Thermal Analysis like Ecotect does.

Problems:
A list of problems we encountered while running IES.

1. The identify rooms tool does no correctly calculate the 
square footage of rooms surrounding smaller rooms. Both 
rooms	will	be	identified,	but	the	square	footage	of	the	
larger room will include the square footage of the smaller 
room. We have modeled cores and stair shafts as voids in 
sketchup to work around this.

2. The identify rooms tool causes material properties to 
change. This was happening periodically when clicking on 
the identify rooms tool in the IES toolbar - glazing would 
change to opaque wall. It does not happen as long as 
identify rooms is run from the tools pull down menu rather 
than the toolbar.

3. When the toolkits are opened and the sketchup model 
is converted in to VE the square footages change. The 
areas we have modeled as voids per the 1st idem in 
this list become part of the surrounding rooms again. 
As a result, in the daylight tool for instance, the square 
footages and percentages of spaces which are daylit are 
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IES
Daylighting:
When running the Daylighting Toolkit, some of the 
software has hiccups. To get results that work well, you 
should run the tool twice.

Using the Daylight Assessment Tool:
After	building	a	simplified	Sketchup	model,	you	can	
determine the amount of foot-candles or lux that 
penetrates the building. 

off and must be adjusted by hand.

4. We have also had models with voided cores that VE 
analyzed as if they had a daylit atrium with off the charts 
levels of light even though all core walls were opaque.

5. If identify rooms is closed with a room highlighted, all 
surface of that room remain red in sketchup.

6. Room settings that seem like they should be part 
of daylit calculations come up as ineligible - i.e. space 
labeled	as	‘bar	lounge’	or	‘dining	area.’	We	could	not	find	
a way to tell what rooms would be considered eligible 
before running the calculations.

7.	Coule	not	find	a	setting	to	adjust	for	overcast	v.s.	clear	
sky.

8. Any object in the model apart from the rooms being 
analyzed (such as exterior columns or other objects which 
could block daylight from entering the rooms) drastically 
slows down all calculations (beginning with identify 
rooms) and sometimes causes the program to crash. 
Setting	a	minimum	height	and	floor	area	for	rooms	doesn’t	
help.

A	lot	of	the	issues	can	be	fixed	with	the	complete	IES	
package or re-running the program again. But if you run it 
twice, there is concern that the building templates created 
for the model will not be saved and used as properties in 
the calculations.

17


