
PHOTOVOLTAIC SUPPORT DEFLECTION
FACTOR

Flexible photovoltaic (PV) modules support structures are extremely prone

to wind-induced vibrations due to its low frequency and small mass.

Wind-induced response and critical wind velocity of a 33-m-span flexible

PV modules support structure was investigated by using wind tunnel tests

based on elastic test model, and the effectiveness of three types of a?|

The cable-suspended PV system has gained increasing popularity due to

its large span and good site adaptability. However, this structure is quite

sensitive to wind actions, and wind-induced module damage and structure

failure have been frequently reported. Therefore, in this study, we carried

out wind tunnel tests to study wind load effects on PV arrays with a?|

The tracking photovoltaic support system consisted of 10 pillars (including

1 drive pillar), one axis bar, 11 shaft rods, 52 photovoltaic panels, 54

photovoltaic support purlins, driving devices and 9 sliding bearings, and

also includes the connection between the frame and its axis bar. Total

length was 60.49 m, as shown in Fig. 8.

In this paper, we mainly consider the parametric analysis of the

disturbance of the flexible photovoltaic (PV) support structure under two

kinds of wind loads, namely, mean wind load and fluctuating wind load, to

reduce the wind-induced damage of the flexible PV support structure and

improve its safety and durability. The wind speed time history was

simulated by a?|

The results show that: (1) according to the general requirements of 4 rows

and 5 columns fixed photovoltaic support, the typical permanent load of

the PV support is 4679.4 N, the wind load being 1 
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Solar energy is a crucial pillar and one of the key technology options

achieving scalability in a short period of time.  supported PV system by

adding an additional cable and several triangle brackets to form an

inverted arch and reduce the deflection of the PV modules and studied the

wind-induced vibration and its suppression through a 

The new CSPS, with a 10% lower cost compared with traditional fix-tilted

PV support, is a better alternative to traditional photovoltaic (PV) support

systems. In this study, the failure models and bearing capacity of the

primary a?|

A photovoltaic panel having a photovoltaic module supported by a

distributed support frame is described. The distributed support frame may

include a support member extending over a back surface of the

photovoltaic module. For example, one or more support members may

extend laterally from a support hub mounted on the back surface. The a?|

With the increasing demand for the economic performance and span of

the cable support photovoltaic module system, double-layer cable support

photovoltaic module system has gradually become one of the main

application forms in recent years (Du et al., 2022, He et al., 2021)

conducted a study on the wind load characteristics of the double-layer

cable a?|

More study is also needed for Elevated PV Support Structures. A wind

pressure design method is needed. The flexibility of PV panels and the

structures themselves must be better understood. Informational

Resources. Research by the Structural Engineers Association of California

(SEAOC) formed the basis for key provisions of ASCE 7-16.
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With the Carbon Peaking and Carbon Neutrality Strategy proposed by

China and the continuous promotion of the new energy revolution, PV

power generation, as a new type of clean energy using solar energy, has

become an important way for China to promote energy transformation.

Flexible photovoltaic (PV) support [1] is a flexible support system

composed of a?|

Traditional rigid photovoltaic (PV) support structures exhibit several

limitations during operational deployment. Therefore, flexible PV mounting

systems have been developed. These flexible PV supports, characterized

by their heightened sensitivity to wind loading, necessitate a thorough

analysis of their static and dynamic responses. This study involves the a?|

and 5 columns fixed photovoltaic support, the typical permanent load of

the PV support is 4679.4 N, the wind load being 1.05 kN/m 2, the snow

load being 0.89 kN/m 2 and the seismic load is 5877. 

Du Hang, Xu Haiwei, Yue long, et al. Wind pressure characteristics and

wind vibration response of long-span flexible photovoltaic support

structure [J] Journal of Harbin Institute of Technology 

PV supports, which support PV power generation systems, are extremely

vulnerable to wind loads. For sustainable development, corresponding

wind load research should be carried out on PV supports.

(C) 2026 PV Storage Systems 3 / 6 Web: https://twojaelektryka.com.pl



PHOTOVOLTAIC SUPPORT DEFLECTION
FACTOR

Wind loading is a crucial factor affecting both fixed and flexible PV

systems, with a primary focus on the wind-induced response. Previous

studies have primarily examined the wind-induced behavior of PV panels

through wind tunnel tests and Computational Fluid Dynamics (CFD)

simulations, aiming to determine wind pressure coefficients, which are

employed to a?|

The results indicate that low-temperature environment is the main cause

of deflection deformation of photovoltaic modules, and the strength of the

frame structure and materials also have a certain 

Photovoltaic (PV) system is an essential part in renewable energy

development, which exhibits huge market demand. In comparison with

traditional rigid-supported photovoltaic (PV) system, the flexible

photovoltaic a?|

The new CSPS, with a 10% lower cost compared with traditional fix-tilted

PV support, is a better alternative to traditional photovoltaic (PV) support

systems. In this study, the failure models and bearing capacity of the

primary structures of the new CSPS were investigated in detail using the

FEM method, and a design method for the new structure was proposed

a?|

The safety and functionality of flexible photovoltaic (PV) racking systems

critically depend on understanding the force and deformation behavior of

wire ropes. This study establishes mechanical equilibrium equations to

derive the deformation curve, maximum displacement, and maximum

tension of wire ropes subjected to loading.
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After modifying the PV module frame with the optimal factors identified

through the FE surrogate model, a FEA was performed. The results

showed a deflection of 11.1 mm and a weight of 3.6 kg.

5 . The authors also established the corresponding finite element model to

analyze the dynamic characteristics of the PV support system found that

the modes of the first three modes are vertical antisymmetric bending,

mid-span vertical symmetric bending, and mid-span torsion respectively

(Fig. 6), and the natural vibration frequencies are 1.75 Hz, 2.41 Hz and

3.42 Hz, a?|

Fig. 5 shows two PV support systems-the proposed cable-supported PV

system and a traditional fixed mounted PV system located in Tianjing,

China. The new cable-supported PV system is 30 m in span and 3.5 m in

height and consists of 15 spans and 11 rows.

Currently, the photovoltaic (PV) panels widely manufactured on market

are composed of stiff front and back layers and the solar cells embedded

in a soft polymeric interlayer. The wind and snow pressure are the usual

loads to which working PV panels need to face, and it needs the panels

keep undamaged under those pressure when they generate electricity.

Therefore, an accurate a?|

5 . Liu et al. [10] have reported that the anomalous APV effect in BVO is

explained by strain-induced polarization bending electric coupling, and the

open-circuit voltage is much higher than the bandgap value of BVO but

produces a small photocurrent, and the main drawback of the BVO

material in the field of photovoltaic conversion that needs to be overcome

is the low a?|
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Results and discussion. Figure 1 a shows the FEA results of the

large-scale bifacial PV module with a commercially available Al frame. The

analysis revealed that the maximum deflection occurred at the center of

the module, confirming that this behavior is consistent with previous

studies on the mechanical loading of PV module 2, 5, 6, 12, 13.At this a?|

The suspension cable structure with small sag-span ratio (less than 1/30)

is adopted in the flexible photovoltaic support, and it has strong geometric

nonlinearity. Taking the tension of the cable in the straight line state as the

initial condition, the cubic equation and explicit analytic solution of the

mid-span deflection under uniform 
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