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Abstract— In this paper, 3-D star tree model of solar panel is 

introduced. Here, the step up motor is controlled by raspberry 

pi microcontroller to automate or synchronize the whole 

system with the position of the sun to gain maximum energy. 

It is well known that Sun is the greatest energy source for 

earth but we are unable to utilize it effectively and efficiently. 

In this paper we employ photovoltaic (PV) cell for converting 

solar energy into electric energy. Nowadays, PV cells made 

of semiconductor materials like crystalline silicon, thin film 

and multi-junction solar cell, are used which are cost effective 

and highly efficient. In India, there are number of sunny hours 

per year. We receive solar radiation in a range of 4 to 7 

kWh/m2/day, but people do not have much space to install the 

solar energy plant and hence they are not able to utilize the 

solar energy effectively which is the main reason that 

electricity is the major problem. In this paper the Design of 

our solar tree model is bio-inspired so that solar panel can 

absorb more sunlight similar to the leaves of a natural tree. 

The spiral arrangement of leaves on the stem or the branch is 

called Phyllotaxy. The leaves spiral around the stem or the 

branch in a regular pattern hence the design is called solar 

tree. 
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I. INTRODUCTION 

There is many ways by which we can design solar tree model 

to get the maximum output. Here the Solar Tree means a 

structure which is look like a tree but it is converting the solar 

light into electricity through pv panels, like tree converting 

solar energy into food and also produce oxygen. So here 

design such tree like structure in which the main objective is 

to reduce the shadow of one panel to other. Tree has lot of 

different structure but the most common is Alternate 

phyllotaxis – in this only one leaf primordia grow at each 

node on the stem. More than 80% of 2,50,000  higher plant 

species have an alternate phyllotactic as in potato , sunflower, 

rose , poplar tree etc. the main property of this family is that 

it is directly related to the Fibonacci series and golden mean. 

In plants with spiral phyllotaxis, successive leaf primordia are 

separated by the golden angle that divides the circle of the 

meristems according to the golden ratio.  

3600 – 3600 / Ø = 3600 / Ø2 = 137.50776410 golden angle 

Alternate phyllotaxis pattern is used in our solar tree 

model. Hence there is only one solar panel at each node. The 

spiral patterns, natural trees follow, include Fibonacci 

numbers. As spiral pattern of oak tree , almond tree , elm tree 

, poplar tree, beech tree etc. can be given as respectively 2/5, 

5/13 , 1/2 ,3/8 and 1/3. The formula of Fibonacci sequence is: 

Fn+1 = Fn + Fn-1 

II. MATERIALS AND METHOD USED FOR THE DESIGN OF 

SOLAR TREE 

For the design of solar tree several materials used listed as 

below: 

 A PVC rod 

 8 aluminum sheets of different length  

 8 solar panels of rating 3 watt 

 A wooden base structure for holding solar tree model 

PVC rod of Diameter 4 inch and length 72.4 inch is 

used as the main trunk of solar tree. Aluminum sheets of 

different length are used as branches of solar tree. At each 

branch one solar panel of rating 3 watt is placed along the 

branch. To hold the overall structure of solar tree a 

rectangular base made of wood is used. 

To design solar tree model we copy a Fibonacci 

pattern of pear tree which is 3/8 (spiral phyllotaxy). In this 

pattern spiral takes three spirals around the main trunk to 

caver all the 8 branches. This can be understood with the help 

of Fig.1. 

 
Fig. 1: Phyllotaxis Pattern 

As the pattern is spiral phyllotaxy, at each node there 

is only one branch. Different lengths of branches are used and 

at each branch one solar panel is placed along the branch. 

Thus solar panel makes the same angle as their respective 

branches make from the main trunk. 

III. EXPERIMENTAL SETUP 

As we know that we choose the first solar panel (from the top 

of main trunk) as a reference panel. Tilt angle (angle from 

horizontal) of reference panel is measured by using the 

PVsyst software which is equal to the 300(angle of 600 from 

the main trunk) as shown in the fig.2. 

It is orientated in south direction so that it can extract 

maximum sunlight. 2nd  panel from the 1st panel , 3rd panel 

from the 2nd panel, 4th panel from the 3rd panel, 5th  panel from 

the 4th panel, 6th panel from the 5th panel, 7th panel from the 

6th panel and 8th panel from 7th panel all are placed at a 

position 1350 clockwise direction from the reference branch. 

Tilt angle and the orientation of all panels can be described 

using the fig.3. 
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Fig. 2: Tilt angle of reference panel 

 
Fig. 3: Position of Different Panels 

The orientation of each panel starting from south 

and tilt angle of each panel is shown in fig.4. 

 
Fig. 4: Orientation and tilt angle of different panels 

While experimenting on new and old solar tree and 

planner module under open sky, to obtain the power values 

from both models, value of voltage and current is need to 

known. So to measure the voltage and current values 

following instruments and software are used. 

 Wires 

 Solar Power Meter 

 Fluke multimeter, connecting leads and probes 

 Rheostat  

 Microsoft excel software  

Wires are used to connect solar panels parallel to 

each other in both solar tree and in planner model. 

Solar power meter as shown in fig.5 is used to record 

the value of solar irradiation in W/m2 at different instant of 

time. In a whole day sun moves through different positions in 

the sky from the ground level. Hence it is necessary to 

observe, how change in irradiation affect the performance of 

both solar tree model and also planner model. 

 
Fig. 5: Solar Power Meter 

Three fluke true rms multimeter and one simple 

digital multimeter are used to measure the values of voltage 

and current of both solar tree model and planner model 

manually as shown in fig.6. After measuring the values of 

voltage and current, this data is directly written to Microsoft 

excel software manually. 

 
Fig. 6: Experiment Set Up for Calculating Parameter 

Rheostat is used as a load. To obtain voltage and 

current values from all the three models, it is necessary to 

place a load across the entire three models as shown in fig.7. 

By keeping some value of resistance across the models 

voltage and current values are measured. To measure current 

and voltage values multimeters are connected in series and 

parallel respectively with respect to the load using connecting 

leads and probes. 

 
Fig. 7: Experimental Setup of Both Solar Tree and 

Conventional Panels 

Table 1 shows here the specification of each PV 

panel and it weight and size.  

Solar Panel Specifications Values 

Maximum power rating watt 

(ii)Open-circuit voltage V 

(iii)Short-circuit current  

(iv) Rated voltage  

(v) Rated current 0.34 A 

(vi)Module Weight g 

(vii)Module dimension 185*185*17 mm 

Table 1: Key Specification of Panel 
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IV. RESULT 

As shown in above fig.7 the orientation of each panel and tilt 

angle are different hence the solar irradiation of each panel is 

also different at particular time here in table 2 shows the 

reading of different panels at different time. 

Ti

m

e 

Pan

el 1 

Pan

el 2 

Pan

el 3 

Pan

el 4 

Pan

el 5 

Pan

el 6 

Pan

el 7 

Pan

el 8 

10 540 561 531 466 551 664 562 443 

2:

0 
975 697 991 985 841 684 774 

105

7 

3:

0 
744 492 834 877 729 492 734 941 

4:

0 
539 279 605 675 477 272 548 740 

5:

0 
313 159 406 472 268 168 344 510 

Table 2: Irradiation of Different Panels 

It is also found that if base of solar tree is made under 

the ground then solar tree cover less space as compared to the 

conventional panel and it is one of the great advantage of 

solar tree over conventional way of producing electricity as 

land is going to be expensive commodity in few years. 

If method of collecting solar light using solar tree is 

implemented at a large scale with some modifications then it 

can result into large amount of production of electricity. 

V. CONCLUSION 

There is a great scope in the field of design of solar tree. As 

in solar tree different panels are oriented in different 

directions, we can use MPPT techniques at each panel so that 

each panel can receive maximum amount of sunlight in every 

direction. Using this solar tree model will become more 

efficient. As we use 8 panels in our solar tree model according 

to 3/8 phyllotaxy pattern, it is one-stage model. We can 

increase number of stages in solar tree model to increase 

amount of power generation. As we increase height of solar 

tree, to avoid shading effects we can use blocking and bypass 

diode across each panel. 
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