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Abstract

With the rapid development of China s construction industry, higher requirements have been placed on
the design and construction of HVAC engineering. As the most critical aspect of building design, HVAC
design will to some extent affect the comfort of buildings. BIM technology, as a new architectural
design technology, can convert planar CAD drawings into three-dimensional models, playing a very
important auxiliary role in HVAC design. This article will introduce the concept and characteristics of
BIM technology, and combine with the author 5 practical application experience to briefly explain the
application advantages and research of BIM technology in HVAC design, | hope to provide some
reference for the application of BIM technology in HVAC design.
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1. Introduction

With the high development of China’s construction industry in recent years, the number and scale of
construction projects are constantly changing. As the foundation construction of modern architecture,
HVAC engineering construction also has higher requirements. From the perspective of relevant
building engineering practices, the construction of HVAC engineering is generally difficult, and
traditional construction techniques cannot meet people’s high requirements for HVAC. Therefore,
strengthening the innovation and application of new technologies has become an inevitable trend, and
only in this way can the construction quality of HVAC be continuously improved effectively. In HVAC
design, HVAC pipelines are intricate and complex, especially in underground garages where they often
collide with fire and electrical pipelines, posing great challenges to on-site construction. At the same
time, the design of pipelines and equipment in HVAC design is also a significant workload. BIM
technology can adjust and regenerate pipeline collisions into new drawings through three-dimensional
visualization models, reducing construction difficulty. BIM software can directly count the number of

pipes and equipment required for the built model, improving design efficiency.
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2. The Concept and Characteristics of BIM Technology

2.1 Concept

BIM (Building Information Modeling) technology, commonly known as Building Information
Modeling, is an architectural design applied to digital tools. By helping to achieve an integrated
architecture of information, from building design, construction, operation to the entire lifecycle of the
building, various types of information are always integrated into a three-dimensional information
model. BIM databases are dynamic and constantly updated and improved during the application
process, improving work efficiency and saving resources, Reduce costs to achieve sustainable
development.

2.2 Characteristics

(1) In terms of drawing methods, planar two-dimensional design mainly expresses equipment contour
lines and pipeline contour lines in the drawings through the arrangement and combination of lines, and
then reflects their size and relative position through text and numerical annotation. BIM design not only
uses the combination of lines, but also points and surfaces, which can more intuitively express the
connection mode of equipment and pipelines and their spatial position in the building;

(2) In terms of expression, two-dimensional design expresses content through a plan view, while BIM

design expresses content through a three-dimensional information model.

3. The Application Advantages of BIM Technology in HVAC Design

3.1 BIM Technology Makes Design Solutions More Vivid and Intuitive

HVAC design is an important component of architectural design, directly affecting the comfort of
buildings. BIM refers to building information models. With the progress of science and technology,
BIM technology has been continuously improved and optimized, and is increasingly widely used in
China’s construction industry. When using planar two-dimensional design, it is not possible to
comprehensively display the data and parameters of HVAC pipelines and equipment. This problem can
be solved by using BIM technology. By applying BIM technology in HVAC design, an intuitive
three-dimensional model of HVAC can be established, allowing for a clear view of the shape of
pipeline installation and the specific location of equipment. This makes the design plan more vivid and
intuitive, providing owners with a more intuitive promotion and introduction, and facilitating
subsequent information exchange, actual installation, and construction management.

3.2 BIM Technology can Shorten the Design Cycle

When using traditional HVAC design methods, the design cycle is extremely long due to the numerous
design stages and the large amount of engineering involved in integrating data. One of the advantages
of using BIM technology for design is its ability to integrate all data parameters and comprehensively
display the specific spatial locations of HVAC pipelines and equipment, thereby reducing the burden on

designers, improving design efficiency, and shortening design cycles.
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3.3 BIM Technology can Optimize Design Solutions

In the process of HVAC design, collisions between pipes are inevitable. When using planar
two-dimensional design, if there are pipe collisions during the actual installation process, the designer
needs to redesign the position of the pipes on the drawings, and at the same time, modify the position
of the pipes in the section and elevation drawings. This is a heavy workload and prone to errors, which
brings inconvenience to installation and inspection. If BIM technology is used, collision detection can
be performed on the 3D model before pipeline installation. If there is a collision, the model and
drawings can be modified in a timely manner. At the same time, BIM technology can optimize the
design plan, calculate the approximate quantity of required pipes and equipment, and avoid

unnecessary waste.

4. Research on the Application of BIM Technology in HVAC Design

4.1 Application of BIM Technology in Cold and Heat Source Design

The use of BIM technology in cold and heat source design can improve the quality of cold and heat
source design. Usually, in public areas where the flow of people varies significantly over time, there are
significant differences in temperature and humidity control over time and seasons. Therefore, in the
design process of cold and heat sources, it is necessary to calculate the cooling and heating loads for
different seasons and time periods. Software like Dest can accurately calculate the cooling and heating
loads of different building areas at different time periods, determine the load differences between
different building areas, and provide a reliable foundation for subsequent design work.

4.2 Application of BIM Technology in Construction Drawing Drawing

The drawing of construction drawings is a very important part of HVAC design. When drawing
construction drawings, designers need to draw HVAC equipment and operating diagrams. By using BIM
technology, models in the BIM model library can be directly applied to drawing according to design
requirements, improving drawing efficiency. At the same time, various equipment and pipeline type

parameters can be numbered, and statistical charts can be generated to improve construction efficiency.

5. Conclusion

In summary, using BIM technology for HVAC design can establish a three-dimensional information
model, making it more convenient to analyze and optimize the design of HVAC systems. At the same
time, BIM technology can provide more vivid and intuitive design solutions for cold and heat sources,
shorten design cycles, and improve design quality and efficiency. The above is the author’s exploration

of the application of BIM technology in HVAC design.
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