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AutoCAD or Factory Design Suite for layout 
design: A productivity study 
 
Autodesk Factory Design Suite software saves countless hours of design and rework by 
automating and simplifying many common tasks in layout design. This study details the 
productivity gains that users can expect to see when moving from Autodesk AutoCAD or 
AutoCAD LT software to Factory Design Suite workflows. 

Executive summary 
Designed by Autodesk and commissioned to an independent consultant, this study explores common layout design 
challenges and shows direct comparisons of the time and effort required to accomplish each specific task in 
Autodesk® AutoCAD® software and Autodesk® Factory Design Suite software. The same tasks were completed 
over 40 percent faster using Factory Design Suite workflows. 

Key findings 
• Over 40 percent less time is required to create a 2D layout in Factory Design Suite compared to 

traditional 2D AutoCAD. 
Based on the study, Factory Design Suite provides a level of productivity for factory layout planners that is not 
possible with general-purpose CAD applications such as AutoCAD software. Because Factory Design Suite is 
built specifically for factory layout planners, you will realize immediate productivity benefits. 
 

• Increase consistency and quality of layout drawings by using an extensive library of factory assets.  
Instead of spending hours manually sketching factory assets, you can now get them for free: Autodesk 
Factory Design Suite includes a wide range of smart objects such as conveyors, material handling equipment, 
robots, electrical equipment, and facilities content—and it makes it easy to resize and edit assets based on 
your layout requirements. 

Additional findings 
• Optimize workflows and reduce inventory space through material flow analysis. 

A layout can be analyzed for efficient material flow in early stages of the layout design by identifying where 
non–value added costs are incurred by transporting material within the factory. Multiple what-if layout 
scenarios can be evaluated quickly to get real-time feedback on the various layout iterations. 
 

• Save time with upfront process analysis.  
Engineers can save significant time by modeling, studying, and optimizing manufacturing processes in the 
early concept phase. Factory Design Suite includes Process Analysis 360 software to help engineers: 
• Analyze the capacity and output rate of your 

manufacturing process (production time, production 
rate) 

• Create reports to show utilization, uptime, downtime, 
blocked processors, and processor setup time, 
helping you quickly identify and correct inefficiencies  

• Find bottlenecks that cause capacity issues, and 
make design changes accordingly 
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About the study 
Layout design for production systems and machine lines 
 

Layout planning controls factory processes. As processes are never static, complex situations for various products, 
quantities, and qualities have to be taken into account. Financial requirements are also important, as are worker 
and environmental requirements. Product design and sales specifications (and ongoing changes) must be fulfilled 
in detail by production machines. In addition, existing/new buildings, energy consumption, and available resources 
must be considered.      

Today, most production system or machine-line layout is done in 2D AutoCAD. Layout designers are tasked to 
interface and interact with many disciplines: 

- integrate/update machines and new production lines from suppliers (often originally in 3D) 
- integrate/update product data (3D CAD/metadata) 
- integrate/update building data 
- integrate/update power/air and other supply data 

In the following layout of a shop floor, an existing production line has to be removed for a new production line. The 
optimum new production line has to be figured out by production figures, processes, and machine data and the 
design of new machines. All CAD-related tasks are documented in AutoCAD and Factory Design Suite. 

Facility layout planners currently spend about 
80 percent of their time managing suppliers, 
customers, and data. The remaining 20 
percent is spent planning layouts with CAD. 
Since the factory layout drives all direct and 
indirect costs afterwards, this planning time 
must be used efficiently. 

One user, with expert-level experience using 
both AutoCAD 2015 and Factory Design 
Suite software programs, conducted 
comparative tests on the same sample using 
a workstation with a Quad-core x64 
processor and 16 GB RAM. 

These results* clearly demonstrate that Factory Design Suite is the more productive 2D mechanical design 
application. A detailed description of the study follows. 

*Results are approximate and subject to change. Product information and specifications are subject to change without notice. 
Autodesk provides this information “as is,” without warranty of any kind, either express or implied. As with all performance tests, 
results may vary based on machine, operating system, filters, and even source material. While every effort has been made to 
make the tests as fair and objective as possible, your results may differ. 
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Case study introduction 
Manufacturing and assembling of electro motors for electric bicycles  

This typical workflow in the daily life of a factory layout designer is based on the production of e-bike motors. A 
company produces different types of electro motors with gearboxes. One type phases out and a new type will be 
manufactured; therefore, the production system has to be changed. The old production equipment must be 
removed, the new production line has to be planned, and some other production processes (now off-line) should be 
integrated.  

Parts to assemble: 

• Housing 
• Drive shaft 
• Cover 
• Gears  
• Shafts 
• Board 
• Controller 
• Sealings 
• Bearings 
• E-motor 
 

Assembly steps: 

• Preassemble shaft with 
bearings 

• Assemble shaft with bearings 
in housing 

• Assemble  board and 
controller in housing 

• Assemble motor in housing 
• Lubrication 
• Connect all electronic 

components and route cables 
• Electronic test 
• Position sealings 
• Assemble and screw cover 
• Function test 
• Packaging 

 

For the layout design of the production system, multiple steps are considered. Since the effort required varies task 
by task, the percentage value displays the relative amount of work compared to the total work to be done. 

  

Design tasks  

AutoCAD 
(Time) 

Factory Design 
Suite (Time) 

Productivity 
Gain 

Rework of existing layout drawings 0:36 0:31 14% 

Rework of layout views 0:55 0:20 64% 

Development of concept for new production line 6:48 4:19 37% 

Material handing & equipment positioning 3:30 2:40 24% 

Request detailed concepts/quotes from system integrators 2:05 0:55 56% 

Production line approval 1:30 0:40 56% 

Import new/updated production line data from supplier 2:10 1:00 54% 

Integrate and connect new production line 2:00 1:05 46% 

Time savings using Factory Design Suite tools 

  

44% 

Note: Time [h]:[min]
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Rework of existing layout drawings 
Task overview: 

The existing AutoCAD 2D layout drawings are modified and the previous production system is removed. In addition 
to the production system, the drawings usually contain additional documentation of the building and facility 
infrastructure, such as electrical and plumbing systems. These data also have to be updated. The biggest 
challenge is to figure out which data belong to which process. 

 

Steps: 

• Load factory layout 
• Select area to clean for new production line 
• Filter elements (elements, layers, blocks, xref, 

objects): 
o Components that should stay  

o Infrastructure: power, air, heating 
o Production regions 
o Ways 
o Connection conveyors 
o Platforms 
o Cranes 
o Building data: walls, columns, column 

grids 
• Components that should be removed 

o Phase-out production line 
• Delete phase-out production line 

Task to be completed AutoCAD 
Factory 

Design Suite 

Load factory layout 00:03 00:03 

Filter elements 00:30 00:25 

Delete phase-out production 
line 00:03 00:03 

Total time 00:36 00:31 

Time savings using Factory 
Design Suite tools 

 

14% 

Note: Time [h]:[min] 

 

Facts: 

Maintaining properties and layers for the drawing objects of multiple disciplines (product layout, infrastructure, 
building data, and so on) can be challenging with AutoCAD software alone. The intelligent layer management of 
Factory Design Suite is far superior for this task. 

Using layers in AutoCAD is not a difficult task, but it requires manual steps. Users spend a significant amount of 
time checking and moving entities to the correct layer in order to meet the company’s defined set of rules. The 
intelligent layer management system in Factory Design Suite automatically places items on the correct layer, color, 
and line types as you create your drawing. Data from different sources (suppliers, product development, and so on) 
can be easily converted to the layer system. This conversion is so easy, it even makes sense in the case of 
ongoing changes and use of nonassociative data from outside. The layer management enables an easy rework of 
data, as elements can be filtered directly.  

Factory Design Suite also offers building data as objects. Walls, doors, and stairs can be easily inserted and 
modified with all necessary data/representation information.   
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Rework of layout views 
Task overview: 

Due to possible collision, side views for critical situations are represented in 2D. Most of the time, planners don't 
clean up overlapping lines for different components, as this is time-consuming, and any update from suppliers or 
customers requires this manual process to be repeated. But for some views, planners have to invest this time. 
These views and additional infrastructure require update according to new demands.  

Steps: 

• Update side views  
• Update remaining components representation 

 

Task to be completed AutoCAD 
Factory Design 

Suite 

Update side views 00:15 00:10 

Update remaining 
components 
representation 

00:40 00:10 

Total time 00:45 00:20 

Time savings using 
Factory Design Suite 
tools  64% 

 

           Note: Time [h]:[min] 

Facts: 

AutoCAD software requires a lot of manual work and geometry manipulation to accurately represent machines and 
components that are partially or completely hidden in drawing views. Even in the simplest situation where one plate 
partially obstructs the view of another plate, several lines must be broken, trimmed, and then hidden in the drawing 
view. This design process is labor-intensive and tedious; as facility layout designers often exchange nonassociative 
data, they mostly keep elements as they are. This ends up in difficult-to-understand 2D line mixtures. Other team 
members have a hard time understanding the layouts, which results in a high risk for errors. 

Using Factory Design Suite software, you can ramp up productivity by defining simple foreground and background 
selections that automatically redraw geometry to show hidden or dashed lines of parts that are obstructed by other 
parts in a design. Hidden lines automatically update when changes occur, virtually eliminating the time required to 
manually redraw geometry due to design changes. For the first time in 2D, identical parts can have different 
geometrical appearances when in hide situations, but Factory Design Suite recognizes that they are still identical 
parts if you need to change the design or get an accurate count for the parts list. This means you spend less time 
and effort updating your 2D designs.  
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Development of a preliminary concept for the new production line 
Task overview: 

Production figures and processes for new products have to be collected and visualized in a preliminary concept. As 
there is no one single solution, an iterative process begins. Based on the required processes, possible machines 
will be selected and oriented in a production line. In this phase of the project, the machine data are pretty rough. 
Sources for the machine asset data can be old projects, libraries, and supplier data, among others. 

Steps: 

• Calculate available space in production layout 
• Create region with available space  
• Based on required processes, select machines for 

needed processes and capacities from: 
o Old offers 
o Old projects 
o Libraries 
o Supplier catalogs 
o Newly drawn elements 

 
• 2D/3D CAD models (stp, iges, or native formats) of 

selected machines have to be imported/reworked 

Task to be completed AutoCAD 
Factory 

Design Suite 

Calculate available 
space in production 
layout 00:03 00:01 
Create region with 
available space  00:05 00:03 
Select concept 
machines from 
libraries 00:45 00:30 
Draw manual new 
concept machines 01:30 01:20 
Select machines from 
old projects 00:40 00:40 
Select machines from 
supplier catalogs 00:45 00:45 
Import/simplification of 
2D imported data 01:30 00:30 
Import/simplification of 
3D imported data 01:30 00:30 

Total Time  06:48 03:19 

Time savings using 
Factory Design Suite 
tools   37% 

 

             Note: Time [h]:[min] 

Facts: 

Factory Design Suite offers 2D commands that enhance AutoCAD basic commands, like:  

• Various options for rectangle, arc, and circle creation 
• Nearly automatic centerline creation and updating 
• Specialty lines for breakout views and section lines 
• A full suite of construction lines for aligning drafting views 

In addition, Factory Design Suite 2D contour tracing is useful if you want to create a closed polyline that traces the 
boundary of an enclosed area, such as machines, production lines, or complete conveyor systems. 

Factory Design Suite spaces are 2D or 3D style-based architectural objects that contain spatial information about a 
building, including floor area, wall area, volume, surface information, and more. Spaces can be used for organizing 
reports such as statements of probable construction cost, energy requirements and analysis, leasing documents, 
operating costs and fixtures, and lists of furniture and equipment. 
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Material handing & equipment positioning 
Task overview: 

Add material handling components and optimize position due to specifications.  

 

 

Steps: 

• Position/reorient machines in available space with 
available construction tools 

• Connect machines with conveyor systems/robots 
• Optimize production system 

Task to be completed AutoCAD 
Factory Design 

Suite 
Position/reorient 
machines in concept 00:50 00:35 

Connect machines 
with conveyor 
systems/robots 00:40 00:35 

Optimize production 
system 02:00 01:30 

Total time  03:30 02:40 

Time savings using 
Factory Design Suite 
tools   32% 

 

             Note: Time [h]:[min] 

In addition to the technical solution (which we talk about in this chapter), the cost of purchase and operation are 
important. This information also influences the ongoing optimization of the concept. Factory Design Suite enables 
you to keep costs in the asset metadata. Today, planners usually do not use AutoCAD for this task, so they have to 
prepare additional data. 

Facts: 

The Factory Design utility provides users with predefined system content that is 
included with the product.  

In addition, you can create new data, or use existing data. The data is authored and 
published into a User Assets or User Cloud Assets library, with the provided system 
content. Data will be stored in 2D and/or 3D automatically. You can simplify 3D data 
very easily with different functions.  

Even existing AutoCAD content can be reused as factory assets. This feature also 
supports the automatic production of 3D representations. Starting with an AutoCAD 
drawing that contains AutoCAD blocks representing a piece of equipment, you can 
now easily identify and publish these blocks as factory assets. You can also specify 
how a basic 3D representation should be created from the 2D asset.  
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Request detailed concepts/quotes from system integrators 
Task overview: 

Prepare data for suppliers. Add needed information like dimensions of machines or BOM information. Export data 
in a format suppliers can use (as special machinery companies design in 3D, they prefer either a simplified 2D data 
set or 3D data). Create a spec with additional information. System integrators create concepts and quotes. Factory 
layout designers get data back for approval.  

 

Steps: 
• Detail concept with dimensions 
• Add position numbers and parts list with machine 

data 
• Create spec 
• Export data for supplier 
• Import data from supplier 

Task to be completed AutoCAD 
Factory Design 

Suite 

Detail concept with 
dimensions 00:15 00:10 

Add position numbers 
and parts list  00:50 00:10 

Prepare and export 
data 00:15 00:10 

Import 2D data 00:15 00:10 

Import 3D data 00:30 00:15 

Total time 02:05 00:55 

Time savings using 
Factory Design Suite 
tools  56% 

 

             Note: Time [h]:[min] 

Facts: 

With the streamlined tools in Factory Design Suite, you can create dimensions using abbreviated dialog boxes that 
conveniently control and expand only the relevant variables for manufacturing. With automatic dimensioning, you 
can create multiple dimensions with minimal input, resulting in instant groups of ordinate, parallel, or symmetric 
items that are appropriately spaced. Smart dimensioning tools force overlapping dimensions to automatically space 
themselves appropriately while integrating tolerance and fit list information into the design. Dimension input can 
even drive and change design geometry to fit certain sizes. 

 

Create automated and associative parts lists and bills of material (BOMs) 
that were specifically developed for manufacturing and that automatically 
update as the design changes. Included is support for multiple parts lists 
per drawing, collapsible assemblies, automatic recognition of supplier or 
service parts, and customizable options so features can be revised to 
match current company practices. Change a design once, and updates 
ripple through the entire drawing to keep everyone on schedule, reducing 
costly stops in production from incorrect part counting, identification, and 
ordering. Export or link BOM data to manufacturing resource planning 

(MRP) and enterprise resource planning (ERP) systems, or data management systems such as Autodesk® Vault 
Professional software. 
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Production line approval  
Task overview: 

Get supplier concept data and prepare a presentation for management approval. Without Factory Design Suite, 
factory layout designers normally use 2D data for presentations. But they have to rework the 2D data so that non-
technical decision makers also understand the situation. With 2D CAD data, sketches are made in Excel® or 
PowerPoint®, and sometimes even with paper and scissors. 

 

Steps: 

• Translate data from 2D factory plan to 3D Factory 
Design Suite (Autodesk® Inventor® software)  

• Import 3D data from supplier 
• 3D walk-through with Factory Design Suite 

(Autodesk® Navisworks® software) 
 

Task to be completed AutoCAD 
Factory Design 

Suite 

Synchronize data from 
2D layout to 3D model n/a 00:10 

Import 3D data from 
supplier n/a 00:15 

3D walk-through  n/a 00:15 

Rework concept in 2D 01:30 n/a 

Total time  01:30 00:40 

Time savings using 
Factory Design Suite 
tools   56% 

 

             Note: Time [h]:[min] 

 

Facts: 

With static and dynamic 3D data, even non-technical project stakeholders can understand and discuss the 
situation. This makes it easier to get decision makers involved. 

A 2D AutoCAD factory floor layout can be converted to a 3D Factory 
Design Suite layout plan at any time. The plan is associative in 2D and 
3D, so any changes in 2D or in 3D will be updated on the other side. 

In addition, Factory Design Suite offers a comprehensive project 
review solution that supports 5D simulation, coordination, collision 
analysis, and communication of design intent and constructability.  

Multidisciplinary design data created in a broad range of Building 
Information Modeling (BIM), digital prototype, and process plant 
design applications can be combined into a single, integrated project 
model. Comprehensive schedule, quantification, cost, animation, and visualization capabilities assist users in 
demonstrating design intent and simulating construction, helping to improve insight and predictability. Real-time 
navigation combines with a review toolset to support collaboration among the project team.  
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Import new/updated production line data from supplier 
Task overview: 

Management approves and orders the production line. The supplier delivers production line data. Due to 
interactions between departments, an update of the data has to be integrated. As the design department modifies 
the new product, some production processes must be adopted to optimize the results of the first product 
prototypes. The function test has to be extended, and this process must be duplicated. Facility layout design 
integrates the final approved production line. 

 

Steps: 

• Import 3D data from supplier 
• Sync 3D/2D to get updated 2D plan with supplier 

data 
• Prove any possible collisions  
• Communicate process modifications to supplier 
• Supplier updates the production line 

(New supplier data have to be integrated in current 
data set of factory layout designs) 

Task to be completed AutoCAD 
Factory Design 

Suite 

Import 3D data from 
supplier 00:20 00:15 

Update current layout 00:30 00:05 

Prove any possible 
collisions  00:30 00:20 

Import updated 3D 
data from supplier 00:20 00:15 

Update current layout 00:30 00:05 

Total time  01:30 01:00 

Time savings using 
Factory Design Suite 
tools   54% 

 

             Note: Time [h]:[min] 

Facts: 

Autodesk Factory Design Suite supports an outstanding set of options for using 2D and 3D data. Very often factory 
layout planners have to manage various data formats and 2D and 3D data. For 3D data especially, they must rely 
on support from others, which can lead to conversion problems and time delays. Factory Design Suite significantly 
reduces these issues, so factory layout planners can work with original data from suppliers and others. 

Collisions can result when different suppliers and teams in a factory simultaneously input ongoing changes. Factory 
Design Suite offers various options to check for possible collisions—from simple 2D tools to sophisticated 3D 
assistants. 

Factory Design Suite supports factory layout designers with tools to get data from suppliers, designers, and other 
team members in almost any kind of format, and to work in 2D, then switch to 3D and back to 2D, if needed. 
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Integrate and connect new production line 
Task overview: 

The new production line should work smoothly with other processes. Additional conveyor systems have to be 
planned. Some modifications have to be made to the building to get separate access to storage. 

 

Steps: 

• Connect new production line and existing lines 
with conveyors 

• Select conveyors from libraries/supplier catalogs 
• Add additional components like security fence for 

own components 
• Remove walls 
• Update grid 
• Add new walls 

 

Task to be completed AutoCAD 
Factory Design 

Suite 

Select conveyors from 
libraries/supplier 
catalogs 00:10 00:10 

Connect new 
production with 
conveyors 00:30 00:10 

Add additional 
components like 
security fence 00:30 00:20 

Remove walls 00:15 00:10 

Update grid and 
columns 00:15 00:05 

Add new walls/ doors 00:20 00:10 

Total time 02:00 01:05 

Time savings using 
Factory Design Suite 
tools  46% 

 

             Note: Time [h]:[min] 

Facts: 

Certain types of factory assets, such as conveyors, safety fencing, and walls, are 
always connected or "chained" together. However, placing and connecting many 
assets can be tedious and time-consuming. Factory Design Suite provides the ability 
to quickly create connected assets.  

The asset path can be manually created using a combination of straight lines, arcs, 
or 90-degree turns. The asset type selected determines whether arcs or 90-degree 
turns are available for the path. A second method is to use a predefined AutoCAD 
polyline as the path for the chained assets. After sending the 2D layout to Inventor, 
the chained 2D assets are automatically replaced with their 3D equivalents (if 
needed) and an associative link is created between the 2D DWGTM file and the 3D 
factory floor layout. The link can be broken at any time.  

In Factory Design Suite, elements such as walls, doors, and windows mimic real-world behavior and construction. 
So, you can insert doors or windows into your wall, and when you change the location or style of an object, you 
may update this same object in other drawings where it is shown.  
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Conclusion 
As described in the beginning, we focused on just a few examples from the complete project. 

Let's have a look at the needed CAD working time for the complete project: 

 

Design tasks  

AutoCAD 
(Time) 

Factory Design 
Suite (Time) 

Productivity 
Gain 

Rework of existing layout drawings 0:36 0:31 14% 

Rework of layout views 0:55 0:20 64% 

Development of concept for new production line 6:48 4:19 37% 

Material handing & equipment positioning 3:30 2:40 24% 

Request detailed concepts/quotes from system integrators 2:05 0:55 56% 

Production line approval 1:30 0:40 56% 

Import new/updated production line data from supplier 2:10 1:00 54% 

Integrate and connect new production line 2:00 1:05 46% 

Time savings using Factory Design Suite tools 

  

44% 

 Note: Time [h]:[min] 

 

The advantages of Factory Design Suite in 2D 
Based on these studies, Autodesk Factory Design Suite provides a level of productivity for factory layout planners 
that is not possible with general-purpose CAD applications such as AutoCAD. Because Factory Design Suite is 
built specifically for factory layout planning, you will realize immediate productivity benefits such as the ones 
discussed in this paper. For more information about Factory Design Suite, go to 
www.autodesk.com/factorydesignsuite or contact your local reseller. To locate the reseller nearest you, visit 
www.autodesk.com/reseller. 
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