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Bilder statt Zahlen
Schnelle Analysen von energie- und klimarelevanten Faktoren
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Segmentierung von Fassaden: Modelle, die verstehen
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Solarpotential schnell, besser abschatzen:

kWh

ein workflow mit generativer Al

Annual Solar Irradiation

-

411 m el
1 1) Y = 400
160000 3B30m* F - =2UM, 350
140000 —___ S s & 300
facade area ai _263m* 7 «07 m -
available 120000 220 m? S 224 m = 214 m 250
" facade area : 191 m | g — 7 L e s
azimuth angle el 171 m T el 171 o = 2 ] 200
o Fmsemmmmmm—mme—meeeeeee 80000 138mT T T T T R yy——— 133mE - RN o - oufll st 150
| , : = & & = - n o A .
. © ClimateStudio ! 60000 o & Lot - = == B =M=3l= % <=l=glls = =it . 100
wlim  sulls 8 e ! 40000 | e '/" S = o0 Mg e o A e '7’:: & - Sley li o . : ; = 7 50
T T T T T T T T T T T T T T T ™ " :f,lr;, O N C ;: ;-" ‘ L —r;—l - 7 - 50
e I = —=x : chweizerische Eidgenossenschaft | 20000 - o - ! | &Y : SO0 g 00 ||| A= O
< : zon'édé'n on s(uq?c | ’I . i. ‘ l I | Eragtis “l Ty —
g s T 0 | ‘ | =l
1 =8 . 1 (277°) 2 (262°) 3(49°) 4 (227°) 5 (249°) 6 (56°) 7 (284°) 8 (346°)
I___—_____________-______‘; . -
J GLOBAL SOLARATLAS Ty
B GLOBAL SOLAR ATLAS s
17.7% j| P e S ) input Loire
image
data acquisition facade color content solar potential
and preprocessing segmentation analysis analysis
segmented
image

uSF 50% wmSF Segmented

Gyl

mCS 50% wCS Segmented

—— SF_FacadeArea

CS GT GSA 50%

- — = 3D-Stadtmodell FacadeArea

GSA Segmented

GSA GT

Duran, A., Waibel, C., & Schlueter, A. (2023). Estimating surface utilization factors for BIPV applications using 4
pix2pix on street captured facade images. Journal of Physics: Conference Series, 2600(4), 042005.
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Pipeline fur die Planung von Solarinstallationen an Fassaden durch 3D-Rekonstruktion und generative Al
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Lernen statt Steuern
Wie Gebaude von lhren Nutzern lernen kbnnen
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Living Lab @ United World College of South East Asia (UWCSEA)

Passive chilled beams Dedicated Outdoor Air Unit Cooling & Ventilation systems
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Raum-zeitliche BMS Daten uber REST API
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Hierarchy, types and amount of sensors in ,3for2°
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Lernen von Nutzungspatterns: wissen, wann, wo und wie kuhlen.
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Fig. 14. Three-day sensible cooling control in the private office P3 during the DCC test 05:30:00

Y. Peng, A. Rysanek, Z. Nagy, and A. Schluter, “Occupancy learning-based demand-driven cooling control for office spaces,”
Building and Environment, vol. 122, no. Supplement C, pp. 145-160, Sep. 2017.
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Lernen von Nutzerpraferenzen: wie kuhl darf es denn sein?
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Y. Peng, A. Rysanek, Z. Nagy, and A. Schluter, “Occupancy learning-based demand-driven cooling control for office spaces,”

Building and Environment, vol. 122, no. Supplement C, pp. 145-160, Sep. 2017.
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Energieeinsparungen und Nutzerkomfort

Effective EUI of Office Spaces

(kWh/m?/year)

120~

100-

80+

176 KWh/m?/year
- Median value, all benchmarked buildings

10% reduction in lighting electricity
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Fig. 18. Indoor Environmental quality survey results comparison between the CBE comfort survey database, the Previous Office and the 3for2 space.

J. Pantelic, A. Rysanek, C. Miller, Y. Peng, E. Teitelbaum, F. Meggers, A. Schliter, Comparing the indoor environmental quality of
a displacement ventilation and passive chilled beam application to conventional air-conditioning in the Tropics, Building and

Environment. 130 (2018)



Chatten statt Grubeln
Mit Expertenmodellen und Simulationsergebissen sprechen
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Expertenmodelle & Simulationen
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Tris Feature optimises energy supply systems for centralised
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LLM- unterstutzte ‘skills’ fur Interpretation und Interaktion mit Simulationsergebnissen

Decision Tree > 18 Skill = metadata + prompt instructions + calculation logic
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Required CEA Data <« S —
Output Mode & Visual Format <« :
Hard-coded calculations < —
LLM Response Rules .

IE% K= |:E| Qroq ellll

CEA4 ZIP Parser Skill Metrics Prompt Groq LLM Ul Output

I. Mertan: Bridging BIPV Energy Modelling and Design Reasoning through LLM-Assisted Workflow,
Semester Thesis, Master of Integrated Building Systems (MIBS), ETH Zirich, 2026
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Interaktion mit den Ergebnissen uber LLMs: mehr Klarheit, Konfidenz und Effizienz
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Figure 22: Average post-task questionnaire scores for Group A and Group B

I. Mertan: Bridging BIPV Energy Modelling and Design Reasoning through LLM-Assisted Workflow,
Semester Thesis, Master of Integrated Building Systems (MIBS), ETH Zirich, 2026
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