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Abstract. The photovoltaic facility agriculture is developing rapidly in recent years, but there are many problems 
brought out, even in some important demonstration projects, due to the lack of standards.  In order to solve some of 
these problems, we set up a photovoltaic facilities agricultural system in Guilinyang University City, Haikou, China 
and make an in-depth study on the photovoltaic facility agricultural system and its related problems. In this paper we 
disclose some of the experimental results. We plant corianders under two kinds of solar cell panels and general 
double glass assembly already sold on the market. Experiments showed that the square format cell panels are much 
better than row type, and the next one is general double glass assembly sold on the market, the last is the case without 
any shelter. 30 days after planting, the height of coriander plants are 50mm, 30mm, 23mm and 20mm 
correspondingly. The two typical solar cell panels have gaps between cells, and can save much more energy and 
improve power generation efficiency, we arrange the panels at optimum tilted angle, and design the system as open 
structure to save more energy. The photovoltaic facilities agricultural system we set up in Guilinyang University City 
can achieve much high solar energy efficiency than others and has broad application prospects. 

1 Preface  
With the growing development of people's living 
standard, the material demand is growing also. The 
resource consumption will greatly increase. But as the 
earth’s non-renewable resources is becoming less and 
less, it is possible to exhaust the non-renewable resources 
in the near feature. In the exploration process of new 
energy, it is found that the light energy from the sun is 
almost inexhaustible, and it is the first choice to take the 
place of the non-renewable resources[1-3]. 

In recent years, under national policy support, solar 
energy has become a fast growth energy application form 
all over the world. China also spare no effort in the 
development and applications of solar energy[1-3].  

These days photovoltaic facility agriculture is 
developing rapidly, Because of the common and 
complementary aspect of photovoltaic (PV) and 
agriculture on the land use, the industry has been seeking 
a combination for breakthrough, making it one of the 
important developing direction currently[4-9]. 

But because the lack of national standards, many 
problem occurred, even in some important demonstration 
projects. The main problem need to solve is how to 
consider both the photovoltaic power generation and 
plant yield above the same field. In this paper, we will try 
to solve this problem[4-9]. 

2 High-efficiency photovoltaic facilities 
agricultural system 
In order to study the solar panels effects on plants below, 
we set up a photovoltaic facilities agricultural system in 
Guilinyang University City, Haikou, China. Fig.1 shows 
the photo of this system and Fig.2 shows the typical solar 
panels of different structure.  
 

 

Figure1. Photo of tropical high-efficiency photovoltaic 
facilities agricultural system in Guilinyang University City, 
Haikou, China 

There are gaps between the photovoltaic cells, and 
sunlight can cast directly on the ground without 
absorption. For typical double glass solar components, 
the theoretical sunlight transmittanceμ is  
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μ = μ1×μ2 ×μ3 
 =  92%×91.5%×92%  
= 77.4%                                                                 (1) 

  μ1 andμ3  is the total solar transmittance of glasses, 
μ2 is is the solar transmittance of EVA film. 

  So we can get that the loss of sunlight  ratio μL is  
                μL =1 -77.4% = 22.6% 
 

  
 

 
 
 
 
  
   

 
 

(a)                                        (b) 

Figure.2 solar panels of different structure 

3 Study on the effects of corianders 
planted under different solar panels 
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(b) 

Figure 3. Photos of coriander taken in March 3rd 
 

 
                                         (a) 

 
                                     (b) 

Figure 4. Photos of coriander taken in March 7th 
 

 
                                             (a) 
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                                 (b) 

Figure 5. Photos of coriander taken in March 13th 
 

 
                                    (a) 

 
                              (b) 

Figure 6. Photos of coriander taken in March 21st 
 

 
                               (a) 

 
                                 (b) 

Figure7. Photos of the other coriander taken in March 21st 
 
The corianders were planted in February 19th，2017, 

under different solar panels. 
Fig. 3(a) to Fig. 6(a) were photos of corianders 

planted under solar panels as shown in Fig.2(a), and Fig. 
3(b) to Fig. 6(b) were photos of corianders planted under 
solar panels as shown in Fig.2(b). We water each plant as 
often as require, and all the other conditions are the same.  

From February 19th to March 3rd, 10 days after 
planting, corianders speared out of the earth one after 
another. Fig.3 shows the photos of planted corianders 
taken in March 3rd, 12 days after planting. Fig.4 shows 
the photos of coriander taken in March 7th, 16 days after 
planting. Fig. 5 shows the photos of coriander taken in 
March 13th, 22 days after planting. Fig. 6 shows the 
photos of coriander taken in March 21st, 30 days after 
planting. In each figure, compare the photo(a) to photo(b), 
It can be seen that over time, the difference becomes 
more and more obvious. Corianders planted under solar 
panels as shown inFig.2 (b) growth much better and yield 
highly compare with that under Fig.2 (a). Fig. 7 shows 
the photos of the coriander under other conditions taken 
in March 21st,  

Fig. 7(a) shows the photos of coriander plants grow 
naturally, without any shelter, and Fig. 7 (b) shows the 
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photos of coriander plants grow under general double 
glass assembly sold on the market. 

 We measured the height of coriander plants at March 
21st, 30 days after planting, and got the quantitative 
results, the average height H1of plants in Fig.6(b) is50mm, 
while H2 in Fig.6(a) is 30mm, H3 in Fig.7(a) is 20mm , 
and H4 in Fig.7(b) is  23mm. Fig.7(a) shows the case 
without any shelter, so it a can be set as comparative 
benchmarks for height comparison.  
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 R13, R23 and R43 are the height comparison ratio of 
case shows in Fig.6 and Fig.7(b) compared with that in 
Fig.7(a). 

The reasons of above results are that solar panels in 
Fig.2(a) and (b) have much higher sunlight transmittance 
than general double glass assembly sold on the market, 
and also just proper for plants grows, compared with that 
in Fig.7(a) and (b), there are too much sunlight in Fig.7(a) 
and too less in Fig.7(b). The reason of coriander plants 
shown in Fig.3(b) to Fig.6(b) yield much than Fig.3(a) to 
Fig.6(a) is that solar panels in Fig.2(b) can cast fairly 
well-distributed sunshine than that under Fig.2(b) [13-17]. 

4 Conclusion 
For typical double glass solar components, the theoretical 
sunlight transmittance is 77.4%, a lot of solar energy has 
been lost, this caused because of the absorption of EVA 
film and glasses, field tests showed that the real solar 
energy loss is more than 26%.  Using the special solar 
panels whit gaps, the direct solar energy utilization ratio 
increased by 26%, and by proper arrangement, the crop 
yield can also increase significantly, in our experiment, 
the crop height increased by more than 50%, other 
parameters have been detected and will be analyzed in 
detail and publish later. 
      In this photovoltaic facility agricultural system, the 
wind and plant under solar panels can reduce the 
temperature of silicon solar cells, resulting in improved 
power efficiency[10], and all the solar panels were 
arranged at optimum tilted angle to get the most solar 
energy[11-12]. The open structure caused the system to 
maximize the use of local natural climatic conditions, and 
does not require other electrical energy consumption 
equipment to adjust.  

So our photovoltaic facilities agricultural system set 
up in Guilinyang University City has much high 
efficiency than others. 
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