
Python in the VE

VE Scripts – Infiltration scaled off wind speed

As building standards tighten infiltration is of increasing importance

In this article we look at a script that creates data in a CSV file that we can import into the VE as a freeform 
profile. The freeform profile will replace the ‘continuously on’ profile typically utilised with an infiltration air 
exchange

Why? 

What?

Users typically have a infiltration target or standard; this is usually represented in a VE model as a mean air 
change rate and a ‘continuously on’ profile

The script uses a user entered mean target air change rate to derive data for a freeform profile based on wind 
pressure. When assigning the imported free form profile to the air exchange the user must also set the 
infiltration air exchange max flow to the value produced by this script in the VE Scripts output pane

In this example we improve the resolution of a model by scheduling infiltration off wind pressure derived from 
the model weather file selection

The script outputs a CSV file. To create/import a freeform profile use the VE Scripts > iesutils > FFD_create.py 
script to create an FFD in the current project from the CSV, then assign to the required infiltration air exchange

Readme comments

Import modules

Enter target mean infiltration rate in 
air changes per hour

Open results file and get associated 
weather file wind speed data

Outside of the with … section the aps 
file is automatically closed

Check APS reporting is hourly as we 
want hourly output (as the weather 
data is hourly)

Use Numpy functions on the wind 
speed to determine average and max 
values

Calculate the associated wind 
pressure at average and max wind 
speed

Calculate the max air change rate 
based on the ratio of max to average 
wind pressure. Print this value as this 
will need the user to input this on the 
VE air exchange

For each timestep (hour) calculate 
the air change rate based on the ratio 
of timestep wind pressure to max 
wind pressure

Calculate the ratio as a proportion 
(MOD profile value) and add this to 
the data list

Create an empty list

Check the mean of the list multiplied 
by the max ACH is the same the user 
input value

Get the current project folder path 
and create a string URL for the ffd 
folder where the CSV will be saved

Check to see if the ffd folder exists; if 
not create it

Generate a URL for the CSV file using 
the csv_filename variable. Make sure 
it ends with the .csv filetype suffix

Create and assign variables that will 
be used in the data export

Create an empty output list

The ffd input file has a specific format
Set up variables using the datetime 
module to allow this to be generated

While Loop: whilst the current date is 
less than next year add a list of data 
to the list in the required format. 
Increment the loop by the timestep

Add an extra final row – this is a copy 
of the last row

Create a string of the profile type for 
use as a column header

Create a Pandas dataframe with the 
data and the column labels as 
parameters

Export the Pandas dataframe to CSV

Sample VE scripts output pane ... 

Sample CSV output format ... 

Sample after import & simulation ... 

Reminder of the what you need to do 
to import the data as a freeform 
profile in to your model

Freeform profile after 
import (in ApPro)

Chart of infiltration from APS 
test files:

0.25 ACH continuously ON

0.25 ACH mean freeform 
using wind pressure

Chart of infiltration gain 
from APS test files for two 
weeks in February:

0.25 ACH continuously ON

0.25 ACH mean freeform 
using wind pressure

Wind speed

Mean 
wind 
speed

Value to be entered in to air 
exchange ‘max flow’

CSV output file opened in a text 
editor
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