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Beisa Solar, Evaluation of Solar Powered Heating, Cooling, and Electric 
Generation System 

 
Overview 

Beisa Solar has provided our student research group 
at Penn State with a Combined Solar Cooling Heating 
Power System (CSCHPS) to conduct analytical and 
technical evaluations of space heating and cooling in 
a modular test facility. These evaluations include energy output, system efficiency, and value 
proposition for a potential buyer compared to conventional methods of heating and cooling. The project 
covers a wide breadth of engineering concepts including heat exchange calculations, thermal output, 
water storage thermodynamics, pipe insulation and corresponding flow losses, and a photovoltaic 
component to ultimately determine appropriate system scaling for different modes of use. The test 
system was located at the Penn State Hazelton campus for the duration of the semester.  
 

Objectives 

The main object of our project team was to help install the Beisa CSCHPS to get familiarized with the 
components to ensure accurate analysis and feedback to our client. 
 

Approach 
 Average US Consumption on Normalized Basis 

 Install System in Hazelton, PA 

 Energy Evaluation of CSCHPS 

 Heat Pump Efficiency 

 Photovoltaic System Analysis 

 Comparison Against Conventional Methods 

 Economic Feasibility  
 
The system was located 100 miles east of State College, making it a bit more difficult for evaluation and 
along with installation schedule setbacks; our team’s time and budget constraints became salient as the 
project went forward. Installation, testing, and theoretical analysis were the three main components and 
the calculations were validated through a CAD model of the entire system setup. Modelling was 
validated through the System Advisor Model and TRNSYS. Results were in the form of energy 
consumption and overall thermal efficiency. A cost analysis was completed with a return on investment 
strategy. 
 

Outcomes 

The main goal of installing the system to 100% 
working capacity was completed we found that 
the CSCHPS reduced the electric load by 70% 
versus conventional methods and if the solar 
array (of three panels) is doubled, the heat pump 
can be ran strictly from the PV panels. We are 
sure that this system can be moved and further 
research is being conducted to validate the 
refrigeration component of the system. 


