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𝜽 Description 𝜽𝑙 𝜽𝑢

𝜃1 Occupancy

(in people)

1.21 × 102 3.03 × 103

𝜃2 Light intensity

(in W)

1.21 × 104 1.21 × 105

𝜃3 Equipment intensity

(in W)

1.82 × 104 1.82 × 105

𝜃4 Infiltration

(in m3/s)

0.01 10.00

𝜃5 Wall thermal resistance

(in W/m2-K)

0.05 3.00

𝜃6 Wall density

(in kg/m3)

3.00 × 102 1.80 × 103

𝜃7 Wall specific heat capacity

(in J/kg-K)

4.00 × 102 1.50 × 103

𝜃8 Wall thermal emissivity

(0-1)

0.01 0.98

𝜃9 Wall solar absorptivity

(0-1)

0.05 0.90

𝜃10 Window-to-wall ratio

(0-1)

0.01 0.90

𝜃11 Window thermal resistance

(in W/m2-K)

0.04 1.50

𝜃12 Window solar heat gain

(0-1)

0.20 0.90
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Building A Building B Building C

20% 30% 20% 30% 20% 30%

Uncoupled 7.2 17.2 3.9 13.5 4.4 13.0

Coupled 3.5 9.6 3.7 9.6 3.0 8.6

𝜽

Building A Building B Building C

coeff. 𝒕 coeff. 𝒕 coeff. 𝒕

𝜃1 0.0141 27.1 0.0156 35.4 0.0140 28.8

𝜃2 0.0001 10.0 0.0001 11.1 0.0001 8.9

𝜃3 0.0001 14.7 0.0002 21.3 0.0002 18.4

𝜃4 4.1065 27.0 4.7787 37.6 4.2432 29.8

𝜃5 -1.6943 -3.4 -1.2795 -2.9 0.0304 0.1

𝜃6 -0.0012 -1.1 -0.0007 -0.7 -0.0006 -0.6

𝜃7 -0.0052 -3.6 -0.0020 -1.7 -0.0011 -0.8

𝜃8 -3.9092 -2.8 -2.3606 -1.7 -0.9580 -0.6

𝜃9 3.6317 2.0 11.7867 7.8 14.0499 8.0

𝜃10 41.6530 24.5 28.1425 20.1 24.8345 16.3

𝜃11 2.7882 2.7 2.4681 -2.9 3.7907 3.7

𝜃12 33.4358 15.7 22.3531 12.6 20.9123 10.2

𝐶 20.8267 17.4 21.8236 21.8 18.2139 16.3
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Conclusions

● Interactions between buildings and their outdoor conditions can be simulated with a high temporal 

resolution and considering urban morphology with a high fidelity using a coupling between EnergyPlus and a 

data driven urban canopy model

● It is observed that interactions between buildings and their outdoor conditions have a significant impact on 

the calibration of an urban building energy model

● A full data driven model could be inferred from a calibrated coupled scheme to assess climate risk over a 

horizon of 20 or 30 years

● The coupled scheme and full data driven model could easily be integrated into a city digital twin to assist 

architects and urban planners in their decision making
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