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3. BUILDING THERMAL MODEL DEVELOPMENT - OVERVIEW1. BACKGROUND AND MOTIVATION

• Even though the capacity of Solar and Wind based 
renewable energy generation is increasing, we still need 
additional infrastructure of fast-ramping gas-powered 
generators, utility-scale battery storage and base-load 
being managed by conventional generators to optimally 
utilize their potential.

• Soon for a completely decarbonized grid, we will require 
large installations of utility-scale battery storage which 
require huge capital investment.

• Modern buildings (residential/commercial) with their solar 
PVs, battery storage, EV charging and HVAC can be 
operated in a coordinated manner using intelligent control 
to act like virtual batteries.

• Here we develop a methodology for developing high-
fidelity, computationally inexpensive and controllable 
building models which will aid in developing these control 
strategies and performing large-scale simulations
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4. BUILDING THERMAL MODEL DEVELOPMENT - SCHEMATIC

HVAC Power Consumption: Occupant-Equipment Heat Models:

Solar Irradiance Models: Complete Building Model:

• In this preliminary work, we have developed a principled way of utilizing the structure 
of a simple RC-Network-based building thermal model to develop ANN-based building 
thermal models.

• We not only develop an ANN model but also the power consumption model in a form 
that can be integrated into  co-simulation framework along with a power distribution 
simulator.

• We compute the intermediate heating-cooling gains within the building using linear 
regression and completely observable data from EnergyPlus.

• Our building model’s input mimics that of EnergyPlus making it easier to work with in 
an intuitive way.

• For future work, we will be comparing the performance of RNN, LSTM, GRU and 
Neural ODE against the simple MLP used here.

• We will be developing a co-simulation platform using these building models with 
OpenDSS for large-scale networked building simulations
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