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Work plan  

 

OBJECTIVES AND WORK POINTS 

 

The present project proposes to make major improvement in the performance of 

photovoltaic solar power generation equipment in order to increase the economical 

competitiveness of solar electricity generation to enable the technology to provide affordable 

electricity and thermal energy.  

Objective of this work is to develop and assess the capacity of integrated photovoltaic 

and thermal solutions making the solar energy cost effective and more affordable. 

 The pointed objectives of the project during the research stay at the NE were 

completed through following work points: 

 Introduction to the facilities, equipment usage and security regulations 

 Literature survey, study of thin film Si PV cells research progress at the NE and 

comparison of different module technologies 

 Experimental data collection of thin film Si PV cells and modules. (The activity was 

carried out through the whole period of stay considering the weather conditions) 

 Modeling using INSEL software and MATLAB code. Comparison of modeling results 

with experimental data. (Model improvement was carried out through the whole 

period of the stay considering the collected experimental data) 

 Analysis of acquired data and results. Comparison of developed model with previous 

models developed for local conditions in Uzbekistan. Drawing conclusions and 

planning of further research activities to be carried out in Uzbekistan. 

 

Completed tasks 

 

Preliminary work schedule was developed to clarify the work plan and the engaged 

counterparts.  

 

№ Activities counterparts 

1 Study modeling software  Natalie Preissler 

2 Data collection and analysis Benedikt Hanke 

3 Make cells Martin Kellerman 

4 Characterization of cells Stefan Geißendörfer 

5 Modeling  Natalie Preissler 

6 Conclusions and further work plans Martin Vehse 

7 Project planning Martin Vehse 



 

Modeling software environment INSEL and MATLAB code were studied to find out 

the advantageous software to use for modeling the thin film Si PV cells and their behavior 

under different circumstances. It was realized that INSEL environment offers “fitting” that 

can be use to recreate and adopt the experimental behavior of the devices into modeled 

environment. This type of “fitting” is very helpful to transform the characteristics of the 

experimental devices into a model but has no scientific value because has no physics basis 

and is completely computational solution. The MATLAB code on the contrary must be based 

on physical equations of concerned processes but needs a lot of experimental data to be 

proved to be plausible. These works were done with assistance and in consultation with 

Natalie Preissler. 

In order to not to duplicate already existing works and receive valuable data during the 

experiments on thin film Si PV cells and modules, existing data and work at the NEXT 

ENERGY were studied. It was realized that there were no experiments on time/light 

degradation or annealing of Si PV cells with different i-layer thickness. Thus it was decided to 

have experiments for degradation and annealing of thin film Si PV cells with i-layer thickness 

of 100, 200, 300, 400 and 500 nanometers. The degradation was done at 1000W/m2 light 

intensity, and annealing for temperatures of 50°C, 75°C and 100°C. These works were done 

with assistance and in consultation with Benedikt Hanke.  

Recipes and subsequently the cells were made with assistance and in consultation with 

Martin Kellerman. Characterization of cells was done under supervision of Stefan 

Geißendörfer. 

Model temperature behavior of the Si PV cells were developed and compared with the 

experimental results using ORIGIN software.  

Conclusions of the work allowed making further work plans with global objective to 

demonstrate the capabilities of applying hydrogenised amorphous silicon solar cells in PV/T 

systems. To achieve this, three options are supposed to be examined: 

- Combination of commercial hydrogenised amorphous silicon solar and solar collectors 

- Development of hydrogenised amorphous silicon solar cells for suitable for PV/T 

applications 

- Development of special design of PV/T systems with hydrogenised amorphous silicon solar 

cells 

Accordingly, a project proposal with title of “Development of photovoltaic thermal 

devices on the basis of hydrogenised amorphous silicon solar cells” was improved and 

prepared for application for further financing. 

 

Result presentation 

 

The results of the work acquired during the research stay at the NE were presented to 

the public as follows: 

 

№ Title Publisher Status 

1 Light-induced degradation LID and 

annealing in a-Si:H with different i-

Power point Presented at the NE 



layer thicknesses  presentation  

(in English language) 

(enclosed to this 

report) 

2 Perspectives of utilization of 

hydrogenised amorphous silicon solar 

cells in photovoltaic thermal 

converters 

Republican 

scientific-technical 

conference of 

Tashkent state 

technical University 

23-24 December 

(in Russian language) 

published 

3 Experimental investigation of variation in 

efficiency of different intrinsic layer 

thickness hydrogenised amorphous silicon 

solar cells under illuminated conditions 

Uzbek journal of 

problems of energetic 

and informatics  

(in Russian language) 

Excepted for 

publication in 2015 

4. Experimental investigation of variation in 

efficiency of different intrinsic layer 

thickness hydrogenised amorphous silicon 

solar cells under heating conditions 

Uzbek journal of 

problems of energetic 

and informatics  

(in Russian language) 

Submitted 

5 Laboratory investigation of PV cells 

on basis of hydrogenised amorphous 

silicon to use in PV/T systems 

Geliotechnika 

(Applied Solar 

Energy)  

(in Russian and 

English languages) 

Excepted for 

publication in 2015 

 

 

Conclusion 

 

General conclusion is that the research stay in the NE clarified the main point of 

interest that thin film Si PV cells are more suitable to be used in PV/T systems than 

crystalline Si PV cells.  

Nevertheless, it is necessary to provide more experiments to be able to compile a 

complete model of such system, in order to be able to create a necessary basis for product 

development. 

An improved project proposal with title of “Development of photovoltaic thermal 

devices on the basis of hydrogenised amorphous silicon solar cells” was developed, the 

implementation of which could bring plausible result for creating PV/T systems with 

improved characteristics and higher work and lifetime capacity, thus enable the increase 

plausibility of implementing hybrid solar energy systems for combined electricity + heat 

supply. 


