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    AutoCAD Plant 3D


    AutoCAD Plant 3D 2015, a product of Autodesk Inc, is a plant layout design software. It is extensively used in the industry to create and modify the P&IDs and 3D models of the process plants. Built on the AutoCAD platform, this software allows you to carry out the design process in a project based manner. The modern toolset available with this software allows designers and engineers, who model and document process plants, to generate and share isometric drawings, orthographic drawings, and materials reports. You can also integrate it with Navisworks as well as import designs created in Revit and Inventor.


     


    The AutoCAD Plant 3D 2015 for Designers textbook explains the readers to effectively use the designing tools in AutoCAD Plant 3D. The accompanying tutorials and exercises, which relate to the real world projects, help you understand the usage and abilities of the tools available in AutoCAD Plant 3D 2015. You will learn how to setup a project, create and edit P&IDs, design a 3D Plant model, generate isometric/orthographic drawings, as well as how to publish and print drawings. The chapters in this textbook are structured in a pedagogical sequence that makes this textbook very effective in learning the features and capabilities of the software.


     


    The salient features of this textbook are as follows:


     


    • Tutorial Approach


    The author has adopted the tutorial point-of-view and the learn-by-doing theme throughout the textbook. This approach guides the users understand the concepts and processes easily.


     


    • Tips and Notes


    The additional information related to various topics is provided to the users in the form of tips and notes.


     


    • Learning Objectives


    The first page of every chapter summarizes the topics that are covered in that chapter.


     


    • Self-Evaluation Test, Review Questions, and Exercises


    Every chapter ends with Self-Evaluation Test so that the users can assess their knowledge of the chapter. The answers to Self-Evaluation Test are given at the end of the chapter. Also, the Review Questions and Exercises are given at the end of each chapter and they can be used by the Instructors as test questions and exercises.


     


    • Heavily Illustrated Text


    The text in this book is heavily illustrated with about 600 line diagrams and screen capture images.


    [image: 6892.jpg] 


    Symbols Used in the Textbook


     


    [image: Note.pcx]Note


    The author has provided additional information related to various topics in the form of notes.
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    The author has provided a lot of useful information to the users about the topic being discussed in the form of tips.
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    This symbol indicates that the command or tool being discussed is new.
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    This symbol indicates that the command or tool being discussed is enhanced.
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    Formatting Conventions Used in the Textbook


    Refer to the following list for the formatting conventions used in this textbook.


    
      
        • Command names are capitalized and written in boldface letters.


         


        • A key icon appears when you have to respond by pressing the ENTER or the RETURN key.


         


        • Command sequences are indented. The responses are indicated in boldface. The directions are indicated in italics and the comments are enclosed in parentheses.


         


        • The methods of invoking a tool/option from the Ribbon, Menu Bar, Quick Access Toolbar, Application menu, Status Bar, and Command prompt are enclosed in a shaded box.

      


      
        Ribbon: Structure > Parts > Footing


        Menu Bar: File > Open


        Quick Access Toolbar: Open


        Application Menu: Open > Drawing


        Command: OPEN


         

      


      
        Example: The MOVE command


        



         


        Command: MOVE


        Select object: G


        Enter group name: Enter a group name (the group name is group1)

      

    


     


    Naming Conventions Used in the Textbook


    Tool


    If you click on an item in a panel of the Ribbon and a command is invoked to create/edit an object or perform some action, then that item is termed as tool.


     


    For example:


    To Create: Route Pipe tool, Create Supports tool, Create Ortho View tool


    To Edit: Modify Equipment tool, Attach Supports tool, Detach Supports tool


    Action: Zoom tool, Move tool, Copy tool


     


    If you click on an item in a panel of the Ribbon and a dialog box is invoked wherein you can set the properties to create/edit an object, then that item is also termed as tool, refer to Figure 1.


     


    For example:


    To Create: Create Equipment tool, Create Supports tool


    To Edit: Edit Attributes tool, Block Editor tool


    
      [image: Fig%201.pcx]


      
        Figure 1 Various tools in the Ribbon

      

    


     


     


    Button


    If you click on an item in a toolbar or a panel of the Ribbon and the display of the corresponding object is toggled on/off, then that item is termed as Button. For example, Grid button, Snap button, Ortho button, Route Pipe button, Line to Pipe button, and so on; refer to Figure 2.


    
      
        [image: Fig%202.pcx]
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        Figure 2 Various buttons displayed in the Status Bar and Ribbon

      

    


     


    The item in a dialog box that has a 3D shape like a button is also termed as Button. For example, OK button, Cancel button, Apply button, and so on. Refer to Figure 3 for the terminology used for the components in a dialog box.


    
      [image: Fig%203.pcx]


      
        Figure 3 The components in a dialog box

      

    


     


    Drop-down


    A drop-down is the one in which a set of common tools are grouped together for performing an action. You can identify a drop-down with a down arrow on it. These drop-downs are given a name based on the tools grouped in them. For example, Project drop-down, Settings drop-down, Create Light drop-down, and so on; refer to Figure 4.


    
      
        Figure 4 The Project, Settings, and Create Light drop-downs
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    Drop-down List


    A drop-down list is the one in which a set of options are grouped together. You can set various parameters using these options. You can identify a drop-down list with a down arrow on it. To know the name of a drop-down list, move the cursor over it; its name will be displayed as a tool tip. For example, Line Number Selector drop-down list, Linetype drop-down list, Object Color drop-down list, Visual Styles drop-down list, and so on, refer to Figure 5.


    
      
        Figure 5 The Line Number Selector and Visual Styles drop-down lists

      


      
        [image: Fig%205_1.pcx]


        [image: Fig%205_2.pcx]

      

    


     


    Options


    Options are the items that are available in shortcut menu, drop-down list, Command prompt, Properties panel, and so on. For example, choose the Properties option from the shortcut menu displayed on right-clicking in the drawing area, refer to Figure 6.


     


    
      
        Figure 6 Options in a shortcut menu and the PROPERTIES palette
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    Free Companion Website


    It has been our constant endeavor to provide you the best textbooks and services at affordable price. In this endeavor, we have come out with a Free companion website that will facilitate the process of teaching and learning of AutoCAD Plant 3D. If you purchase this textbook, you will get access to the companion website.


     


    To access the files, you need to register by visiting the Resources section at www.cadcim.com. The following resources are available for the faculty and students in this website:


     


    Faculty Resources


     


    • Technical Support


    The faculty can get online technical support by contacting techsupport@cadcim.com.


     


    • Instructor Guide


    Solutions to all review questions and exercises in the textbook are provided in this link to help faculty members test the skills of the students.


     


    • PowerPoint Presentations


    The contents of the book are arranged in customizable powerpoint slides that can be used by the faculty for their lectures.


     


    • Part Files


    The part files used in illustrations, tutorials, and exercises are available for free download.


     


    Student Resources


     


    • Technical Support


    The students can get online technical support by contacting techsupport@cadcim.com.


     


    • Part Files


    The part files used in illustrations and tutorials are available for free download.


     


    If you face any problem in accessing these files, please contact the publisher at sales@cadcim.com or the author at stickoo@purduecal.edu or tickoo525@gmail.com.


     


    Stay Connected


    You can now stay connected with us through Facebook and Twitter to get the latest information updates textbooks, videos, and teaching/learning resources. To stay informed of such updates, follow us on Facebook (www.facebook.com/cadcim) and Twitter (@cadcimtech). You can also subscribe to our You Tube channel (www.youtube/cadcimtech) to get the information about our latest video tutorials.
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    Chapter 1


     


     


     


     


     


    Introduction to AutoCAD Plant 3D


     


     


     


    Learning Objectives


     


    After completing this chapter, you will be able to:


    • Start AutoCAD Plant 3D


    • Work with the components of the initial AutoCAD Plant 3D screen


    • Invoke AutoCAD commands from the keyboard, menus, shortcut menus, Tool Palettes, and Ribbon


    • Work with the components of dialog boxes in AutoCAD Plant 3D


     

  


    Introduction To AutoCAD Plant 3D 2015


    AutoCAD Plant 3D is a purpose-built plant design software. This software is used to design and document process plants. AutoCAD Plant 3D contains various predefined shapes of plant components. These predefined shapes, which are solid models, carry the intelligence of AutoCAD Plant 3D drawings. While installing AutoCAD Plant 3D, the standard specifications and part catalogs related to piping are also installed.


     


    AutoCAD Plant 3D comes along with AutoCAD P&ID which is used to create piping and instrumentation drawings. AutoCAD P&ID contains various piping and instrumentation symbols. These symbols, most of which are AutoCAD blocks with attributes, carry the intelligence of AutoCAD P&ID drawings.


     


    Starting AutoCAD Plant 3D


    When you install AutoCAD Plant 3D 2015, its icon is created and displayed on the desktop. You can launch the application by double-clicking on that icon. Alternatively, choose Start > All Programs > Autodesk > AutoCAD Plant 3D 2015 - English > AutoCAD Plant 3D 2015 - English from the Taskbar (for Windows 7), refer to Figure 1-1; the interface screen of AutoCAD Plant 3D will be displayed, as shown in Figure 1-2.
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        Figure 1-1 Starting AutoCAD Plant 3D 2015

      

    


     


    New Tab


    In AutoCAD Plant 3D 2015, the New Tab is displayed in the AutoCAD environmentwhen you close all the drawing templates or when no drawing is open. The New Tab contains three sliding page: Learn, Create, and Get Started, refer to Figure 1-2. These frames are discussed next.


    

    
      [image: 1Window%20AutoCAD%20Plant%203D%202015.pcx]


      
        Figure 1-2 The interface screen of AutoCAD Plant 3D 2015

      

    


     


    Learn


    This page is displayed by clicking on LEARN in the New Tab. This page provides information to help you learn AutoCAD Plant 3D 2015. It is divided into three columns: What’s New, Getting Started Videos, and Online Resources/Security Updates.


     


    Create


    This page is displayed on clicking CREATE from the New Tab. From this page, you can access sample files, recent files, product notifications, and also connect to the online community. The CREATE page is divided into three columns: Get Started/Sample Project, Recent Documents, and Notification/Connect.


     


    Get Started


    This page is displayed by clicking on GET STARTED from the New Tab. This page provides information about various features of AutoCAD Plant 3D.


     


    Working on a Project


    A piping design project includes the drawing and other forms of data. These data sources are inter-related in a project. The drawing data includes P&IDs, 3D models, Isometric drawings, and Orthographic drawings. The other data forms include catalogs and specs for piping, process data, and so on. Figure 1-3 shows a project flow diagram.


    
      [image: 67786.jpg]


      
        Figure 1-3 A project flow diagram

      

    


     


    AutoCAD Plant 3D USER INTERFACE


    The AutoCAD Plant 3D interface consists of the drawing area, command window, menu bar, toolbars, Status Bar, and so on, refer to Figure 1-4. These components are discussed next.
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        Figure 1-4 Interface screen of AutoCAD Plant 3D

      

    


     


    Drawing Area


    The drawing area covers the major portion of the screen. In this area, you can draw the objects and use the commands. To draw the objects, you need to define the coordinate points, which can be done by using the pointing device. The position of the pointing device is represented on the screen by the cursor. The drawing area also has the standard Windows buttons such as close, minimize, and so on, at the top right corner. These buttons have the same functions as for any other standard window.


     


    Command Window


    The command window at the bottom of the drawing area has the Command prompt where you can enter the commands. It also displays the subsequent prompt sequences and the messages. You can change the size of the window by placing the cursor on the top edge (double line bar known as the grab bar) and then dragging it. This way you can increase its size to see all the previous commands you have used.


     


    PROJECT MANAGER


    PROJECT MANAGER is used to access and manage all the drawings of a project. In addition to that, you can configure project settings, and export and import data from the PROJECT MANAGER. Figure 1-5 shows the PROJECT MANAGER. There are three tabs in the PROJECT MANAGER: Source Files, Orthographic DWG, and Isometric DWG. You can create and access the P&ID and Plant 3D drawing files using the Source Files tab. The other two tabs can be used to create and access the orthographic and isometric drawings.


    

    The data used in a project is arranged in folders that are created while creating a project. For example, if you create a project with the name CADCIM, a folder named CADCIM will be created as the project folder. Also, a series of the sub-folder will be created in the project folder that contains data related to the project, refer to Figure 1-6.
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        Figure 1-5 The PROJECT MANAGER
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        Figure 1-6 Sub-folders of the project folder

      

    


     


    DATA MANAGER


    When you create a P&ID or a Plant 3D model, each and every part of the drawing is assigned with some properties. These properties can be accessed through the DATA MANAGER. Using the DATA MANAGER, you can view, import, export, and create reports from the project data. Choose the Data Manager button from the Project panel to display the DATA MANAGER. Figure 1-7 shows a partial view of the DATA MANAGER.
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        Figure 1-7 Partial view of the DATA MANAGER

      

    


     


    Navigation Bar


    The Navigation Bar is displayed in the drawing area and contains various navigation tools which are grouped together, refer to Figure 1-8. These tools are discussed next.


     


    SteeringWheels


    The SteeringWheels allow you to access different 2D and 3D navigation tools. SteeringWheels are divided into different sections known as wedges. Each wedge on a wheel represents a single navigation tool. You can pan, zoom, or rewind the currentview of a scene in different ways using the SteeringWheels.
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        Figure 1-8 The tools in the Navigation Bar

      


      
        

      

    


    

    

     


    Pan Tool


    This tool allows you to adjust the viewpoint of a drawing by moving it within the screen plane. To do so, choose this tool, press and hold the left mouse button, and then drag it in drawing area. You can exit this command by pressing ESC.


     


    Zoom Tools


    The zoom tools are used to enlarge the view of the drawing on the screen without affecting the actual size of the object.


     


    Orbit Tools


    The orbit tools are used to rotate the view in the 3D space.


     


    ShowMotion Tool


    This tool is used to capture different views in a sequence and animate them when required.


     


    ViewCube


    ViewCube is available at the top right corner of the drawing area and is used to switch between the standard and isometric views or roll back to the current view.


     


    In-canvas Viewport Controls


    In-canvas Viewport Controls are available at the top left corner of the drawing screen. It enables you to change the view, the visual style, as well as the viewport.


     


    Status Bar


    The bar displayed at the bottom of the screen is called Status Bar. It contains useful information and buttons, refer to Figure 1-9, which makes it easy to change the status of some AutoCAD functions. You can toggle between the on and off states of most of these functions by selecting or deselecting them.
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        Figure 1-9 The Status Bar

      

    


     


    Tray Settings


    You can control the display of icons and notifications in the tray at the right end of the Status Bar by selecting appropriate options. To invoke the Tray settings dialog box, enter TRAYSETTINGS in the Command prompt and Press ENTER. The Tray settings dialog box is shown in Figure 1-10.
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        Figure 1-10 The Tray Settings dialog box

      

    


     


    Clean Screen


    The Clean Screen button is available at the lower right corner of the screen. This button, when chosen, displays an expanded view of the drawing area by hiding all the toolbars except the command window, Status Bar, and menu bar. The expanded view of the drawing area can also be displayed by choosing View > Clean Screen from the menu bar or by using the CTRL+0 keys. You can choose the Clean Screen button again to restore the previous display state.


     


    Customization


    You can hide the display of some of the buttons in the Status Bar. To do so, click on the Customization button available at the lower right corner of the screen; a menu will be displayed. In this menu, clear the check mark next to the names of the buttons you need to hide.


     


    Plot/Publish Details Report Available


    This icon is displayed when some plotting or publishing activity is performed in the background. When you click on this icon, the Plot and Publish Details dialog box, which provides the details about the plotting and publishing activities, will be displayed. You can copy this report to the clipboard by choosing the Copy to Clipboard button from the dialog box.


     


    Manage Xrefs


    The Manage Xrefs icon is displayed whenever an external reference drawing is attached to the selected drawing. This icon displays an alert message whenever the external referenced drawing needs to be reloaded. To find detailed information regarding the status of each Xref in the drawing and the relation between various Xrefs, click on the Manage Xrefs icon; the External References palette will be displayed.


     


    Properties Palette


    The Properties palette is used to set the current properties and to change the general properties of the selected objects. The Properties palette is displayed on right-clicking on an object and then choosing the Properties option from the shortcut menu displayed. If you right-click on the Properties palette, a shortcut menu will be displayed. You can choose Allow Docking from this menu to dock or hide the palette. When you double-click on an object, the Properties palette will display the properties of the selected object.


     


    In AutoCAD Plant 3D, the Properties palette displays an additional section for the properties specific to the selected object, refer to Figure 1-11. For example, if you select a Plant 3D object, the Plant 3D section will be displayed in the Properties palette with the 3D properties of the object. The list of properties displayed varies depending on the object selected. For example, if you select a pipe support, the dimensions of the selected geometry will be displayed in the Part Geometry section, refer to Figure 1-12. In this section, you can edit the geometry of the selected pipe support. Similarly, if you select a valve from a Plant 3D model, properties of the valve will be displayed. You can change the valve actuator using the Properties palette.
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          Figure 1-11
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          Figure 1-14 The flyout displayed on choosing the Workspace Switching button
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        Figure 1-15 The Pointer Input box displayed when the Dynamic Input is on
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        Figure 1-19 The Isos tab
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          Figure 1-23 P&ID Tool Palettes
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          Figure 1-24 3D Piping Tool Palettes
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        Figure 1-25 The Application Menu
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        Figure 1-26 Partial view of the shortcut menu with the recently used commands
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        Figure 1-27 Shortcut menu when the Route Pipe tool is active
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        Figure 1-28 Shortcut menu displayed by right-clicking on command window
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        Figure 1-29 Shortcut menu displayed by right-clicking on coordinate display area
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        Figure 1-31 The Drawing Recovery message box
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        Figure 1-33 Opening a drawing from the PROJECT MANAGER
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        Figure 1-36 The Alert message box
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        Figure 1-37 Copying a drawing to project
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        Figure 1-41 The AUTODESK EXCHANGE Apps page
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