Advancing Simulation capabilities
in IES Virtual Environment using

Python Scripting

& python’



Why Python?

Use Python to write simple programs to automate many specific modelling tasks in VE

Features of Python:

= User friendly and readable syntax
= Easytolearn

= Many open source libraries

= Many free online learning resources

# VEScript Python Editor ]
~ VE Scripts energy_meters.py
Sel exampes 120 # Create Energy Use Matrix by Meter
> airexchange ) if sh t Fe1ds TR
b apachesim 121 ¢ if show_meter_matrix is True:
©> casualgain 122 print(
lacve 123 tbl_met = []
> mv2 124 tbl_row = [ units ]
resultsreader 125 ¢ for use in all_uses:
9) ters.p) 126 | tb1_row.append( use[ 1)
read_apm.py 127 tbl_met.append( tbl_row )
read_aps_energy.py 128 ¢ for met in all_mets:
read_aps_properties.py 129 tbl_row = [ 1" if met[ id'] is iesve.EnergySource.unspecified else map_srcs[ met[
2I00MGIOLES 130 ¢ if met['name'] is not
“"’"f'”:g'"e 131 | tbl_row[e] += + met[
) ::gg:; /e 132 ¢ for use in all_uses:
> vecomponentprocess }3? L f?i”:?‘fj‘j?efff T‘aa:sum_(onvert(resultsj)le_r‘eader, use['id'], met[ 1, met[ 1, type, ¢ &
© velocate
> vemodel
= veprofile
* veproject ®ca®
> vesurface
> vethermaltemplate
> weatherfilereadar 1 >>> Run start, Mon Feb 27 16:01:18 2017
jesutis H Source Matrix ===
thols H nergy Source Matrix ===
5 kih Interior Lighting Space Heating Space Cooling Pumps Heat Rejection Interior Central Fans
6 e e e R e e
7 Electricity 392788.480 ©0.000 39491.576  11111.190 22576.254 11209.760
8 Natural Gas nan 281200.544 nan nan nan nan
9 Total 392788.480 281200.544 39491.576  11111.190 22576.254 11209.760
1e
11 =ccss=========s==s==ss=csoas
12
Output Help Watch Breakpoint
Ready
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VE Python Scripting — VE 2017

What can VE Python Scripting be used for?

*  Automatically extract model or results data

VE Model ,
T ‘ *  Perform simple or complex calculations

*  Arrange the data into a customised format

*  Write to Excel/Word/pdf or send across the internet

BavIo0 s e
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VE ny;bon Scripting — VE 2018

= e w— What’s new in VE 2018?

| | . Extract Constructions, Renewables, MacroFlo data

Simple edits to model geometry

Write Construction, Renewable, MacroFlo and room/template
data back into the VE

a

/

MacroFlo Openings



Parametric Simulation

= Run customised parametric simulations

directly in the VE —
=  Expand the capabilities of Hone by T pr——

e

generating apr files and to expand its
capabilities (constructions, geometry)

APR filename |_base/parametric_batch/test.opr (2

= Analyse the results using python and

present in automated reports P | pv———
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Partnerships — One Click LCA

= Enabled by python scripting F R R

= Export energy results and construction One 2
data from VE 2018 Click KCA | 1ES | evvienvienmau

" A Uto m at i Ca | Iy u p | O a d d ata to O n e Cl i C k LCA Automatically submit materials and energy consumption data from a VE Pro

model to One Click LCA. It allows you to carry out a range of analyses

to p e rfo rm I ife Cyc I e assessme nts including Life Cycle Assessment, Life Cycle Costing, and more.

Add energy data by choosing a Vista results file from the list below.
Lot
One Click LCA SOFTWARE SERVICES ~ RESOURCES ~ ABOUT ~ PRICING You need a user account and a valid license for One Click LCA.

Hit Run LCA/LCC button and the data will be instantly transferred to the One
Click LCA cloud service.

. ~~
O ne C I I c k LC A More Information at: www.oneclickica.com

BUILD FOR THE FUTURE s
’ Select energy data to upload from a Vista results file (optional):
YOU WANT TOLIVEIN No Energy Results

with easy-to-use life-cycle performance software

One Click LCA user account is required. Create yours here

SOFTWARE FOR GREEN BUILDING LIFE-CYCLE SOFTWARE FOR @ CSR SOFTWARE FOR CORPORATIONS PRIC Help Run LCA/LCC
CERTIFICATIONS CONSTRUCTION
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IES Content Store

IES CONTENT STORE

Helping you work smarter with the Virtual Environment

Features:
= Download additional paid for and free content
e sl s = Python Scripts , Weather Files, HVAC Systems, Profiles

N HeATERs PARALLEL FAN POWER
80X
2 i ABSOLUTE DAILY ABSOLUTE DAILY
FORMULAPROILES. P FORMULA PROFILES
o ity
5
EXTRACT Pt esuuTs MAX MIN VALUES AT
OCCUPED TIMES
MODEL SUMMARY cu THERMAL TEMPLATE
REPORT JY oam
s st
D ) weAtHERDATA PEORN cinse weATHER FILE
: estud :@ LONDON
D zzp

e = Install encrypted python scripts
— Run from VE Python Scripts navigator

= Coming Soon — User Created Content
;ﬂ::::m‘" % Applications | 4 Navigators

| Ve Pthen S et

Extract PRM Results

SAVINGS BY DESIGN o i Proposed i iles, then generste xcel'
it repert showing 2 detailed breskdown of PRM results

® Plot profiles in use 20
* Un met load hours (PRM) 20
bt ® Overheating test B |
mich o the pest roseizing that seesiauzy woud e been eqursd. * Room data (model input)
ot “ Sensible heat balance
> oo e . e P [S Apache Systems Energy Sankey V1.0.0
€t * Generate Report

D000

ve e f— * Instructions
w g - Cmpaiewth et and Pt (=) Extract Weather Data V1.0.0

& aeecuems o

] e _ [ GenerateRepon
VL Promport] =) Max-Min Results at Occupied Time V1.0.0
ey ety P bl Wt oo o * Run Script
=/ Model Summary Report V1.0.0
* Generate Report
) Extract PRM Reuslts V1.0.0
* Run Script
* Instructions
Savings By Design V1.0.7
Extract Thermal Template Data v1.0.0
Savings By Design V1.0.8
“ Generate Report

@

CODRD R0 DD QD0 Q0D QOO0 00
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VE Python Scripts

NVIRG Apache Systems Data Model Summary
ENVIRONMENTA pache Sy

1.2. Actual Building HVAC Systems

Systern Name VAV AHU 3 FCus VAV AHU 2
Number of Rooms Assigned 48 175 i
by 100 L—3 Total Floor Area (') 48000 17500.0 28000
(wifpersan) Keating
“Sensible Gain Heating Gen Efficiency: 081 081 081 081 LE
Wiparson 50 Delivery Efficiency: 089 073 092 a.83 013
Fuel: - - - - -
Latent Gain 550 Heating SCoP: 072 059 075 0.72 0.59
(W/persan) W am aw e w we am w w ee w Uses CHE: Mo Mo o No Na
HR Effectiveness: 0.0 00 00 0.0 0.0
HR Return Temp: 1.0 1.0 1.0 210 no
Process Steam Woodchip Coaling
Power . - Coaling Vent Mechanism; - ale ale o afc
Consumption 27 N SEER - 20 20 20 |
{wfm?) Delivery Efficiancy. - 072 0.88 - on
Sensible Gain s Fuel - - - - -
(W/m) - SSEER, nfa 111 135 nla 11
Latent Gain an Absorption Chiller - Mo No. - No
i) W oam Am m @ wm BB W em wm HFUES i E e B - L
04 . Ausiliary Enargy
Auniliary Energy Method SFP B ARV SFP B AEV ARV ARV SFP & AV
AEV (W) 10 1482 1357 10 1482
SPACE: Manufacturi 5t flaor to celling H) - Lightin Off Schedule AEV (W/m) 20 00 00 00 00
&hhmr [ ] . System SFP (W/I/s) 0.0 30 - - 30
mption Equivalent Energy kiWh/m?/s 326 a8.24 a4.18 326 4824
| twm) rEy "
Lighting Heat
Gain (W)
Radiant Fraction
Model Name : Many Fuels
Model Location : C:\IProje i Test \
Heating profile is set ta 'on H VE Version : 2017.0.1.0
cantinuously’. Heating set pointls
defined as an absolute profile H Script Version : V1.0.0
which Is displayed on the right: H

Apache Systems

Thermal Templates

Model Summary
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VE Python Scripts — continued...

05/12/2017 Software Version: IESVE 2017.0.1.0 |
percumen
IESVE Savings By Design Report : TGRATED
SOLUTIONS . ENVIRONMENTAL
Froject;  HQ, San Francisca Design Team: 1Es Sl
Owner:  Project Gwner Savings By Design Modeler: Energy Modeler N
Address: 1238 Market Street Climate Zene: oz “
[ANNUAL SITE ENERGY USE [kBtufes/year] [Project Viewer 30 Model T solar Fuel (kWh) End Uses (kWh) Systems (kWh)
Suoied -~ Poemed o 5 s
spac Mating Elmciricity 1 L] Pumpn.
- — — Preposed Energy Base Proposed Energy  Baselin Energy  Propesed EUA
: i o ) ) Breskdow | Brosklown (/e vea]
oienen = " Elecicy k) Nos6s | 6363450
o | — S . s o i | s
3 Gas [kwh) 365,439.45 \
1) Gas ) 1mass | i o 0% | w8 a3 rous
15 204,665.97 *
| . 34
" s | ] om o 3 -,..._.
: 20466557
_6 g s ™ x| ey
5 s
. | | as | e nos |
2 39.851.19
Electricity (W) | 1647 B [ m am | 4= uocmptacke Eaupment
e s Fleciricy (W] | — - - -
[P 5 1114 T
Fans Interior | ian a2o% 2% 2% 14917  ASHIAL DM assine Prtotype System
oesign beign Wargn ] s |
Coid- Ca- =) b e o= || o= oo |
- 2 Tisie i
[Pumes Standard % Below Services Water Heating + { 100.0% 0.0% 0% 000
e : e _ \
o | = - o) . [— oA, e o
e 620 [TOV Energy Use lirom Compliance Model) 3 " 726129 I
T i : cooling . ™ 0% 0s0 am
—— proatiumbiortolitl —— “ | I ! N
m = Othar Process L oo naw 3% 18788
—— e = o] | ;
— e e Process 1 4 | y ’
e 1 Otbar =iy 1008 oms s an | ee
i L_aus | ] per - Total (kwh} 477266000 | 652193955 8% Total (kWh/m'/year) 5%0.96 — e
[FEA R GEANG WAREIN g S W s T & | .
T pr T
oo e
PTG WICTTIES AATABE PRMR It
e e e esults
scrwars . Pucie s and
B Electric Compay
ewecrmarryivw - it
. ApSys Energy Sankey

Proposed

Savings By Design — California Title 24 St
Automated pdf report generation Ee
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Free IES Faculty Event

DIGITAL DESIGN & ENGINEERING: applications of
simulation in BIM

22NP March 9.30 am, Royal Society (London)
https://www.iesve.com/discoveries/article/6991/ies-faculty-march-18
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