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1. Introduction

1.1 Purpose of the script

The Energy Use Reporting VE Python tool is designed to compare and analyse results from
up to five Apache simulation files (Iterations). This script reads outputs from Apache
simulation files to analyse and compare results to reflect the journey from Baseline to final
model iterations, with a focus on energy consumption and performance metrics.

The script produces several types of visual outputs to aid in the comparison of simulation
results. These outputs are essential for visualising energy consumption, temperature
variations, and other relevant metrics across different iterations.

The extracted data is stored in an MS Excel worksheet in the same folder as the APS file,
facilitating further analysis, reporting, and collaboration.

1.2 Scope of this guide

This user guide covers the installation, configuration, and usage of the VE Python tool. It
aims to assist sustainability leaders and their teams in efficiently utilising the tool for
streamlined sense checks and quality assurance of dynamic simulation models.
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2. Getting Started
2.1 Installing the script

Please follow the instructions to install the tool by clicking on the link.

2.2 Apache simulation settings

This VE Python tool is designed to extract results from Apace System dynamic simulation
files with hourly output. Apache HVAC is not yet supported. Ensure that Simulation Time
Step is set to 30 minutes and Reporting interval is set to 60 minutes. Verify that all
necessary model links are checked before running the simulation. Refer to Figure 1 for
ideal Apache Simulation settings to run the VE Python tool.

Apache Simulation X
Results file: TestPVX.aps Weather file: 2030_Manchester_alb_50_percentile_TRY
Description: Apache results
Madel Links Simulation

[7] Enablle SunCast Link? i ] From L v January

[/] MacroFio Link? To 31~ December

[[J ApacheHVAC Link?  test_sys.asp Simulation Time Step 30 minutes

[ RadiancelES Link? Reparting Interval 60 minutes

[ Ausiliary ventilation air exchange? Preconditioning Period 10 days

Z Natural ventilation air exchange?

[] Apply Diversity Factors for intemal gains?

Simulation Options Output Options Add to Queus Estimated results file size 32.1Mb
Help Parallel Simulation Settings =~ What's this? Simulate Save & exit Cancel

@ Faster simulations are possible - click hera for details

Figure 1. Ideal Apache simulation settings

2.3 Running the VE Python tool

This VE Python tool can analyse up to a maximum of five APS files. In some cases, you
may need to navigate to the vista folder of your project file.

# Seloct up to five APS files

New folder

Organise *

# Quick access
 Desktop
% Downloads
Documents
& Pictures
CIBSE
Documents
Reterence documents
Q@ Archive
Final Scripts
User manuals

vista
[ deepak.sadhwani

& Energy Systems Catapult Ltd

ABC Advisery - Documents

~

v

erpax sadhwani > Dacuments > Scripting 11 > vista

Name

Para_tun.aps
Para_run_l.aps
Para_run_1x.aps
Para_run_?.aps
Para_run_dx.aps

Script 7_run_02 - Copy.aps
Senpt 7_run 02.aps
Seript_1_run_07.aps
Script_2_run_07.aps

Senpt 2 run D2.aps
Seript_2_run_03.aps
Script_2_run_04 - Copy.aps
Senpt 2 run 04.aps
Script_4_run_07.aps
Script_4_run_02 aps

Serpt 6 run 01.aps
Script_6_run_02.aps

File name; "Script_6_run_01.aps" "Script_1_un_01.aps" *Seript 2_run_07.aps* “Seript 2_run_04.aps" “Seript4_run_0

APS files (*.aps)

Cancel

Figure 2. Select an APS file
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https://www.iesve.com/support/ve-script-installation

3. Output

The tool performs a detailed analysis of results from all APS files. It creates individual MS
Excel worksheets for each selection, referred to as Iterations. The tool extracts comparative
metrics such as:

Maximum temperature

End Use Intensity

Gas consumption

Electricity consumption

Boilers and chiller consumption and peak loads

Similarly, the tool extracts energy end uses for each Iteration and generates a monthly end
use breakdown graph. It visualises space heating, space cooling, auxiliary, DHW,
equipment, lighting, PV, and Wind electricity.

[is]

5C ZERO

Results comparison

arison of design iterations
aseline to Final model, aiding
sation.

APS file
Weather

Total Area

Max Temperature

(Approach 1- FF - Double Bedroom)

End Use Intensity

Gas Consumption

Gas per sqm

Electricity Consumption
Electricity per sgm
Boilers

Chillers

Boiler Peak Load

(Approach 1- GF - Living Room)

Chiller Peak Load

(Approach 1- GF - Corridor)

End use Consumption (kWh
Space Heating 532

Space Cooling 0
Auxiliary 691
DHW 1320
Equipment 2384
Lighting. 718
PV Electricity 0|
wind Electricity a
Monthly Energy Consumption
700
600
500
H EWind Electricity
=
-_g.auo WPV Electricity
2 OlLighti
E ighting
H EEquipment
5
'% 300 EDHW
z DAwiliary
Hspace Cooling
200
Espace Heating
100
0
Jan Feb Mar Apr May Jun 1l Aug Sep oct Nov Dec
Month

Figure 3. Example of Iteration worksheet
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Once all iterations worksheets are generated, the tool compares all the above metrics for
each iteration and visualises them in individual comparative graphs in a new worksheet.

=

5C ZERO

Results comparison

Enabl mparison of
from Baseline to Final mo
design optimisation

Metric Iteration 1 Iteration 2 Iteration 3 Iteration 4 Iteration 5

Max Temperature 26.8 26.8 25.8 38.8 38.8 degC|
End Use Intensity 55 55 55 49 98| kwh/m2
Gas Consumption 0 a 0 a 0 kwh
Gas per sqm 0 0 0 0 0| kWh/m2
Electricity Consumption 5646 5646 5709\ 5069 10138 kwh
Electricity per sgm 55 55 55 49 98| kWh/m2
Boilers 1852 1852 1914 1326 2652 kWh
Chillers 0 a 0 a 0 kwh
Boiler Peak Load 07 0.7 0.9 33 6.6 kw|
Chiller Peak Load 0 0 0 0 0 kw|
End Use Iteration 1 ion 2 Iteration 3 ion 4. Iteration 5 Units|
Space Heating 532 532 594 5 11 kwh
Space Cooling 0 0 0 0 0 kWh
Ausxiliary 691 691 692 641 1281 kwd
DHW 1320 1320 1320 1320 2641 kWﬂ
Equipment 2384 2384 2384 2384 4769 kWh
Lighting 718 718 718 718 1436 kWh
PV Electricity 0 a -5042 -9648 -19296 kwh
'Wind Electricity 0 a 0 a 0 kwh

Max Temperature End Use Intensity

~
% 40 £ 100
@ £
© H
- 3
o 30 - 75
2 z
w
§ 20 £ s0
g €
£ £
2 10 Y 25
x =1
= o . , , . 2 . . . ,
Iteration 1 Iteration 2 Iteration 3 Iteration 4 Iteration 5 Iteration 1 Iteration 2 Iteration 3 Iteration 4 Iteration 5
Iteration Iteration

End Use Comparison

5
4 .
u Space Heating
u Space Cooling
“w
5 Auxiliary
=3
T = DHW
&
= Equipment
2 Lighting
u PV Electricity
Wind Electricity
1
-25000 -20000 -15000 -10000 -5000 0 5000 10000 15000

Energy Consumption (kWh)

Figure 4. Example of Comparison worksheet

zerobuild.io



4. Licence/Disclaimer

5C Zero (5CZ) Limited Licence for Energy Use Reporting VE Python tool

5CZ provides this tool under the following conditions. The VE Python tool is owned by 5CZ,
which allows it to be used under this licence. You are encouraged to use and reuse the
information under the terms of this licence, subject to a few conditions.

Using information under this 5CZ licence
By using the information, you accept the following terms and conditions. 5CZ grants you a
licence to use the information with the conditions below.

You are free to:
e copy, publish, distribute and transmit the Information extracted using the tool
» adapt the Information extracted using the tool
o exploit the Information commercially and non-commercially, for example, by
combining it with other information, or by including it in your own product or
application.

You must, where you do any of the above:

e acknowledge the source of the Information by including the following
acknowledgement: “Information developed using Energy Use Reporting VE Python
tool, by 5C Zero”

e provide a copy of or a link to this licence

e state that the Information contains copyright information licensed under this 5CZ
Licence.

e acquire and maintain all necessary licences from any third party needed to Use the
Information.

You must not share the tool with any third party.

These are important conditions of this licence and if You fail to comply with them the
rights granted to You under this licence, or any similar licence granted by 5CZ, will end
automatically.

Exemptions
This licence only covers the Information and does not cover:
e personal data in the Information
e trademarks of 5CZ; and
e any other intellectual property rights, including patents, trademarks, and design
rights.
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Non-endorsement
This licence does not grant You any right to Use the Information in a way that suggests any
official status or that 5CZ endorses You or your Use of the Information.

Non-warranty and liability

In downloading the Information, You accept the basis on which 5CZ makes it available. The
Information is licensed ‘as is" and 5CZ excludes all representations, warranties, obligations
and liabilities in relation to the Information to the maximum extent permitted by law.

5CZ is not liable for any errors or omissions in the Information and shall not be liable for
any loss, injury or damage of any kind caused by its Use. This exclusion of liability includes,
but is not limited to, any direct, indirect, special, incidental, consequential, punitive, or
exemplary damages in each case such as loss of revenue, data, anticipated profits, and lost
business. 5CZ does not guarantee the continued supply of the Information.

Governing law

This licence and any dispute or claim arising out of or in connection with it (including any
noncontractual claims or disputes) shall be governed by and construed in accordance with
the laws of England and Wales and the parties irrevocably submit to the non-exclusive
jurisdiction of the English courts.

Definitions

In this licence, the terms below have the following meanings: ‘Information” means
information protected by copyright or by database right (for example, literary and artistic
works, content, data and source code) offered for Use under the terms of this licence.
‘Tool" means Energy Use Reporting VE Python tool. '5CZ" means 5C Zero Limited, a
company incorporated and registered in England and Wales with company number
15625735, whose registered office is at 82a James Carter Road, Mildenhall, United
Kingdom, IP28 7DE. ‘Use’ means doing any act which is restricted by copyright or database
right, whether in the original medium or in any other medium, and includes without
limitation distributing, copying, adapting, modifying as may be technically necessary to use
it in a different mode or format. 'You' means the natural or legal person, or body of
persons corporate or incorporate, acquiring rights under this licence.
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Zero Build is a buildings decarbonisation consultancy. Our mission
is to accelerate Net Zero in the buildings.

Launched in 2024, Zero Build offers a range of technical,
engineering, educational and digital expertise.

Zero Build
82a James Carter Road,

Mildenhall
United Kingdom 1P28 7DE
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