
ABSTRACT
This thesis presents the study of Aerospace Museum of California. It is a private non-profit museum located in North Highlands, California. Factors that made this building an ideal study case include its 
design complexity and its sustainable features. The museum’s anterior façade is oriented to the north. The building is well-positioned for solar energy generation with no possible shading from the 
neighboring structures. The combination of Building Energy Modeling (BEM) and Building Information Modeling (BIM) is the most widely used process by the commercial and academic community for 
energy efficiency simulations. During this study, a combination of three software was used; Insight 360, Revit and eQuest.  For this study, 3D model of aerospace museum building was created in Autodesk 
Revit 2019 that generated its energy analytical model. Simulation of the model was then done in cloud-based insight 360 software that provides a parametric analysis. The model was then imported into 
eQUEST 3.65 software to validate the baseline model against the actual utility bill data. Based on the eQUEST baseline simulation results, the predicted average of annual electricity consumption shows a 
deviation within 3% compared to the actual utility bill data. This result is within the acceptable range of ±5% of Mean Bias Error (MBE%). In addition the existing PV system was validated using Helioscope 
software and the amount of electrical energy produced was simulated. 
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The building sector currently contributes significantly 
to the total energy consumption. This makes it critical 
to enforce energy efficiency measures in buildings. 
Building Energy Modeling is the process of creating 
intelligent 3D architectural and energy models using 
computer software and predicting energy 
consumption as well as analyzing ways to optimize 
energy consumption. By comparing the predicted 
energy consumption from the models with the actual 
energy consumption, the building owner can get 
useful information to optimize energy consumption.  
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• The baseline model in eQuest electrical consumption had a 

deviation of 3% in comparison to actual utility data. This falls 
within the acceptable range of ±5% .

• More than 80% of electrical energy use in the museum is 
provided from the PV system. The museum also exports 
electrical energy to the utility. This means the museum can 
achieve a ZEB (Net Zero Site Energy) status by increasing 
energy storage facilities.

• From analyzing the utility bills for the year 2018, it was clear 
that the museum can operate off the grid if it invests in energy 
storage facilities.

• For the Solar PV system, it was found out that changing the tilt 
angle of the solar modules had no positive increase in total 
energy production. This means that the current system uses 
the optimum tilt angle 

• From the second simulation of racking arrangement, it was 
noted that by changing the arrangement from Fixed-tilt 
racking to East-west racking, the space was able to 
accommodate more solar module.  However, when the system 
was simulated, the actual energy produced was found to be 
less than the current system
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Figure 1: Aerospace 
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captured through Google 
map.

Figure 2: Aerospace 
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Figure 2  Actual 
versus simulated 
electrical 
consumption in 
eQuest

Figure 4: East-West Racking PV modules arrangement


