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The work deals with problem of portable greenhouse modeling design using modern CAD/CAE 

systems. The methodology of complex computer modeling using specialized software for creating virtual 

3D model of greenhouse, simulation of strength, heat transfer, and air flow is presented. Examples of 

developed 3D models of portable greenhouse are given. 

 

Problem Statement. 

In context of rapid development of automation and robotization in modern fields [1-3], use of 

innovative technologies in design of portable greenhouses (PG) opens up new opportunities for increasing 

efficiency and optimization of plant growing processes. The introduction of automated systems for 

monitoring and controlling microclimate parameters, automatic irrigation and plant nutrition will create 

ideal conditions for their growth and development, minimizing human resources and ensuring high 

productivity even in small portable greenhouses. 

The modern design of portable greenhouse must take into account number of factors, such as size, 

materials, ventilation, protection from adverse weather conditions, and energy efficiency. Improper 

design can lead to problems with temperature, humidity, and lighting control, which in turn will 

negatively affect plant growth. 

Therefore, modeling design of portable greenhouse using modern computer design and simulation 

methods is important task to ensure optimal conditions for growing plants at home. Accurate modeling 

will help determine most efficient design in terms of functionality, ease of use, and cost-effectiveness. 

Thus, analysis of portable greenhouses design and their subsequent construction using modern CAD 

systems will optimize their efficiency, ensure maximum functionality and durability, and reduce time and 

resources spent on their creation. 

 

Essence of study. 

To achieve optimal design of portable greenhouse that would provide ideal microclimate for 

growing plants, it is necessary to conduct comprehensive computer modeling, taking into account number 

of parameters such as size, shape, construction materials, ventilation and lighting systems, as well as use 

specialized software packages to simulate strength, heat transfer, air flow and moisture distribution within 

greenhouse space. 

In our work [4], we have already analyzed trendy designs, such as COSTWAY, SmartGarteS, 

GrowIt Farm, GreenYou, whose pricing policy ranges from 150 to 400 euros. The analysis was carried 

out according to such parameters as lighting, heating, ventilation, and watering. As result, it was 

determined that not all greenhouses are automated, so we will try to add automated heating and so on to 

design. 

Creating virtual 3D model of portable greenhouse using specialized software for computer-aided 

design and engineering analysis will allow you to comprehensively study and optimize design features of 

future product at design stage without wasting resources on making physical prototypes. 

So everyone can make choice for themselves as to what is right for them.  

We also see that manufacturers use different materials, sensors, and sensors, which also affect 

quality of project and price.  

Fusion 360 was chosen as development environment for modeling because: 

Fusion 360 allows you to create parametric models in which you can easily change dimensions and 

parameters, so there is no need to convert entire structure from scratch in future. In addition, there is 

possibility of strength analysis because Fusion 360 has built-in tools for analyzing strength and stability 

of greenhouse structure, which allows you to identify weaknesses and correct them before making 

prototype. 
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And then we used FreeCAD to simulate heat transfer. FreeCAD is also convenient system that is 

free of charge with ability to add various "workbenches" for further analysis of structure. 

The result of 3D model development of PG in Fig. 1, a, b. 

 

    
                                 а)                                                                        b) 

 

Figure 1 – 3D model of portable greenhouse development 

 

Further, for further modeling, material was selected, if required ones are not available in system, 

then new material card (if necessary) with values was created: density, Young's modulus of deformation, 

Poisson's ratio, thermal conductivity, expansion coefficient, and heat capacity. 

 

Conclusions 

Accurate computer modeling of portable greenhouse design allows you to determine most efficient 

design in terms of functionality, usability and cost-effectiveness. The use of CAD/CAE systems such as 

Fusion 360 and FreeCAD provides ability to create parametric 3D models, strength analysis, and heat 

transfer simulation without need for physical prototypes at design stage. 

The modeling made it possible to develop optimal design for portable greenhouse, taking into 

account such parameters as geometric dimensions, shape, materials, and ventilation system. The created 

3D virtual model provides ideal microclimate for growing plants, and strength and heat transfer 

simulations allowed us to identify and eliminate potential structural weaknesses. 
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