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Finol Outcome: Provides designers with o decision-support tool in the ZEB
design phose, enabling the formulation of air-conditioning strotegies that optimize
hoth operational efficiency and occupont comfort.
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TaskHeatlLoad.cs SumHeatLoad.cs

cxv File

Define Object-Text SumTaskHeatLoadText
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Calculation of the heat load value

Determine the cav file indicator location
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hernyahe =

Caltng data from csv files
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Export the value as csv file

Setting variables in the script

B. Environmental conditions selection interface

C. Heat load visvalization interface

g

r the Task

g ¢

otal heatload
r the Ambience

=

go

ernal air
1 heat load o

of

Ambance renmentsl rEnTOnLal SonGR) Task heat load Amience sr-cutiot Heat load calculation
< mmm & 1% @ Nrbience s ZnSLEAOMON Dlsskama @ oo e to Task area No) @ & Ambuence hoat load @ nderince @ Amblence hast koad
Enviranmental conditions. Sum of Task heat Ambience heat load +
& Tk area Mo, O ot S walizaton terace gy Task foor ar-cutet G Toskreabie @ oocin mertace swacn bunon P Tk foorsiotet g o ros) B Sum of Task heatloads
D. Environmental conditions selection interface operating procedure E. Heat load visualization interface operating procedure

Heat load (W)

Total heat load
for the Task L

Total heat load 4,5,
for the Ambience
>

External air
total heat load 29647
®

Step 1: In thadp Task ares, chack thedf Taek number snc Taek area hast load,

Step 1: Select B drop-down menu in b and 4 s the emironmant setieg vake.
Step 2: @ intertace shows e heat load @ total heat kiad of Tusk area (No. 1.8}, @Htotal heat oad of Amblence area, and the
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External environmental settings

Item Abs Temp Sat Vap Press
Unit K | Pa
Value 304.15 4246.03

Vap Press | Abs Hum Spec Enth
Pa | kglkg(DA) kJ/kg(DA)
2972.221 0.01992 82.16

A. Ambience Temperature 28°C & humidity 40%

Task & Ambience Environmental Setpoint
Ambience Task1 Task2 Task3 Task4 Task5 Task6 Task7 Task8
T(Cc) 28 26 26 27 27 27 26 26 27

H (%) 40 40 50 40 60

&
Total heat load

for the Task L
&
forthe Amblence 2413
’Emmll air
total heat load 4433015

Task heat lbad
O Tarkone W ressond bo Tesk res Ho
Emvironmarntal condtions.
seloction interface swich butian

4 Amblence air-outiet Qm“'mo.q-m-m-m

SumofTaskheat g, Ambience heat load +
4 Task area No. € G Task foor air-cutiet 0y s o ) @ Sim of Taak het loads

B. Ambience Temperature 28°C & humidity 50%

Task & Ambience Environmental Setpoint
Ambience Task 1 Task2 Task3 Task4 Task5 Task6 Task7 Task8
T(°C) 28 26 26 27 27 27 26 26 27

©
Total heat load

fortheTask ~ '*%241%
®
for the Amidence #6291
’Enemlalr
total heat load 3546706

@ Taskaea @ & Amblonce ak-cutel g et lad cakculalion @, s piecs heat ad

heat load
{Cormesponds ko Task area No.)

Emvronmental conditions.

Sumof Task heat g, Amblence heat load
O Taak area Ho G L ertace swich buson 8 Task floor air-cutiet @ oads (No.1-bo 5) @ Sim of Task heat loads

C. Ambience Temperature 28°C & humidity 60%

Task & Ambience Environmental Setpoint

D. Ambience Temperature 28°C & humidity 70%

Task & Ambience Environmental Setpoint

Ambience Task 1 Task2 Task3 Task4 Task5 Task6
T(C) 28 26 26 27 27 27 26 26 27

Task7 Task8

H (%) 60 40

Environmental Conditions Selection Interface

60 60

Total heat load

for the Task 1952415

Total heat load

for the Ambience '**'*

*
External air
total heat load 3259928

fask heat load

T
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@ Amblence ak-cutiet 4 03 103 cAkUIAON gy 4rpanen naat load
Sum of Task beat

Environmental conditions. Ambience heat load +
B ok area o @ L ertace swich bution D Task floor ircuter @iy BTy &

Sum of Task heat koads.

Ambience Task1 Task2 Task3 Task4 Task5 Task6 Task7 Task8
T (°'C) 28 26 26 27 27 27 26 26 27
H (%) 70 40 50

.
Total heat load

forthe Task  '*°241%

@
Total heat load

for the Ambience * =%

External air
total heat load 76648293

b
Task heat 03 Heat load caiculation
O Takarma O o 10 Task area o) P AMDIenGe arcutel 4 [P T
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#W3C4 : Rule-based symbolic Al computing-driven digital twin model for ex-ante energy
evaluation of task-ambience air conditioning systems in zero-energy buildings
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