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TECHNICAL ASPECT OF CAD AND BIM TECHNOLOGY IN THE ENGINEERING ENVIRONMENT
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Abstract: The paper presents advantages and disadvantages of CAD and BIM technology in the engineering environment. Specific attributes of these technologies have been
compared to gain the sense of what they represent in the design and planning process. Through the practical design of the project of the cogeneration plant block, it was noted
that CAD environment is more acceptable in the detailed design process. On the other hand, BIM environment, compared to CAD, is less flexible in the process of detailed design

but provides a more complete data model at the level of the entire product development process.
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1 INTRODUCTION

Building Information Modeling (BIM) is a technology
that aims to build up a rich computer model that forms the
basis of the planning process. Using BIM technology leaves
the traditional approach to planning, which has the effect of
reducing expensive changes to the project, reducing the need
for changes and re-use of data needed to manage and
maintain the construction [1]. It is a process that follows the
construction from the idea until the moment of exploitation
and maintenance process. According to [2], it is possible to
describe the BIM process as in Fig. 1.

Simulation
Figure 1 BIM process

With the development of computer technology, CAD
systems expand from 2D to 3D computing space. Thus, two-
dimensional models replace space models that make up the
core of BIM technology. This model complements, in the
BIM environment, the following data: geometry, costs, time,
sustainability, energy consumption, management and
maintenance [1]. The reason why CAD systems complement
BIM systems stems from the fact that CAD is highly
specialized in the design process (particularly detailed design
stage) and with its capabilities does not fully integrate the
need for a wide spectrum of data processing resulting from
the product development process.

BIM as a technology has its own development process
consisting of four levels [2]. The zero level represents the
period in which 2D CAD systems were used.
Communication between project participants was done with

paper and electronic. The first level represents the period in
which 2D and 3D CAD systems are combined. There is no
clear communication between the project teams. The second
level uses 3D CAD systems. Communication between
project teams takes place using neutral file formats (IFC
formats). The third level represents the integrated work of
project teams through a common project model located in a
common information environment. This type of work is
called "Open BIM".

2 COMPARISON BETWEEN BIM AND CAD TECHNOLOGY

Computer Aided Design (CAD) is a technology that uses
computer application in the design process and production of
technical documentation. The first CAD systems were
oriented only to the two-dimensional drawing, i.e. making
technical documentation [3]. During the ‘60s and early ‘70s,
demands for the expansion 2D CAD systems were introduced
with the inclusion of a third dimension [4].

Today’s application of feature-based parametric
modeling CAD systems that use solid bodies is manifested in
the creation of 3D models, technical documentation,
geometry definition, analysis using Finite Element Method
(FEM) and creation of Computer Numeric Control (CNC)
programs. In addition, using 3D solid models is the basis for
the development of PDM, ERP and BIM systems. These
systems generate intelligent data models (information
models) that use 3D models as the basis. This approach gives
its users (engineers and architects) opportunities and insights
for more effective planning, design, building and project
management [1]. Information model, designed by BIM
technology, contains the visual 3D model display, geodetic
coordinates, material type, material amount, geometric
properties, costs, physical properties, etc. This model
contains product information from its idea up to recycling.

There are numerous software packages that use BIM
technology, such as Autodesk Revit [5]. Since such program
packages are extremely expensive, complex and require a
certain time to adapt to work in them, their integration into
the CAD software package is realized. These solutions make
it easier for users to work with BIM because of the already
established work in the familiar programming environment.
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The application of BIM technology in the modern
product development process has many advantages:
increasing  productivity up to 40%, increasing
competitiveness, increasing project quality, using a
centralized shared model, and using a single platform which
reduces the risk of data transmission errors [1].

3 BLOCK OF THE COGENERATION PLANT

This chapter presents a brief overview of the process of
making a 3D model of piping with equipment and armature
in accordance with the European norms within the CAD and
BIM environment. Model was created according to the
process shown in Fig. 2. For the design of the project in CAD
environment, the AutoCAD Plant 3D software was used, and
Autodesk Revit [5] was used for its design in the BIM
environment.
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Figure 2 Process according to the P&ID diagram

3.1 Project Design in CAD Environment

According to the P&ID diagram, the project involves
defining and installing the following equipment in the
AutoCAD Plant 3D model space: block valve — DN100; tank
- capacity 600 1, nominal pressure PN16, DN100/DN125;
centrifugal pump — capacity 0.3-1 m’/s, DN65/DN100;
booster water heater — DN65 input/output and water vapor
generator — DN250 output. Equipment marks correspond to
the KKS system [6] and to the specification supported by the
AutoCAD Plant 3D.

Modeling process begins with the generation of pipeline
armature, using predefined conceptual models in the 3D
Piping module. When integrating P&ID diagram into a 3D
model, the P&ID Line List is used. By applying such
specialized modules within CAD, it is possible to provide a
reliable and quick project pipeline design with predefined
components and their properties. Block valve DN100 is not
a part of Plant 3D; therefore, it is inserted as a block from [7]

in a suitable format. Valve is parametrized and it is possible
to generate its families, depending on the pressure values and
other design parameters (Fig. 3).
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Figure 3 3D block of valve
Tank needs to be dimensioned according to the

measurements shown in the Fig. 4. Equipment needs to be
placed according to Fig. 5.
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Figure 4 Tank dimensions

Piping identification was performed according to the
KKS marking system [6]. In addition, the identification was
done according to the Plant 3D specification.

Block valves DN100, KKS marks DLABO1AAOO1 and
DLABO1AAO003, are positioned upright (Fig. 6a) and the
actuator is directed upward because both piping sections are
low enough. In this way, it is possible to operate the actuator
smoothly. Arms are also marked with the KKS marks. Fig.
6b shows the arm of steam line whose dimensions are
DN250. KKS mark is DLBA01BQO001/2. The final 3D model
of the pipeline with equipment and armor made in AutoCAD
Plant 3D is shown in Fig. 7.
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Figure 6 Block valve DN100 and steam line arm DN250

Figure 7 Block of cogeneration plant modeled in AutoCAD Plant 3D

3.2 Project Design in BIM Environment

Pipeline project was developed with Autodesk Revit, i.e.
P&ID Modeler module. This module allows creation of 3D
pipeline models from 2D P&ID .dwg drawings. It is possible
to share drawings using the BIM 360 Team service. Main
features of the BIM 360 Team are that it combines files and
project information, enables data sharing among project team
members, review of 3D models and 2D drawings, and allows
tracking of workflow on project.

The equipment is placed in workspace with the P&ID
Modeler. Also, it is possible to see information that is part of
the BIM process description (Fig. 8).
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Figure 8 Status information and modification of pipeline model DLAB01BR003

Figure 9 3D model of pipeline DLAB01BR003

Pipeline DLABO1BRO003 contains block valve and
concentric reducers (Fig. 9). It is necessary to model and
place Steam line arms DN250 (Fig. 6b) in the piping model.
This is Revit’s shortcoming, because there is no fully defined
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component base. In this way, the duration of the design
process is extended.

During Revit production of technical documentation, the
pipeline isometric overview is a problem. Revit is extremely
weak, and some of its disadvantages are impossibility of
connection elements with 3D model, complex dimensioning,
a modest symbol base, symbols are appropriated for 2D
description, and the workspace is open. Fig. 10 shows the
drawing of pipeline part in isometry.

2

BEND RADIUS 63 ,/
f\-‘
¢ EL +849
SPAJA SE NA
VIJCANI SET

E 2233
N 2442

F3

7 BEND RADIUS 63
13%

BEND RADIUS 63

ARR

85NSTT

Figure 10 Part of pipeline modeled in Revit
4 CONCLUSION

BIM technology is rich with the information and follows
the product development process from the beginning
(concept) to the end (recycling). In the case of specific
projects, such as the process industry pipelines, CAD is
significantly ahead. Reasons lie in advanced modules that are
more adjusted to a particular area. During the production of
technical documentation and isometric representation of the
pipeline model, Revit showed some limitations regarding
Plant 3D.

CAD tools (such as AutoCAD Plant 3D) are more
complete for pipeline engineering. The disadvantage is
obvious in the view of a complete data model, which lacks
information that is not related to the design process.

Taking into account the time required for project
development, due to good and high quality preparation,
AutoCAD Plant 3D proved to be a more flexible platform
than Revit. The reason lies in the fact that at the beginning of
the project the equipment is directly made in Plant 3D and in
this way enables it to adapt to the further needs of the project.
In Revit, however, such a step requires adaptation of existing
families, i.e. the creation of new components of the plant.

5 REFERENCES

[1] Jurcevié, M., Pavlovié, M., & Solman, H. (2017). Opce
smjernice za BIM pristup u graditeljstvu. Zagreb, Hrvatska:
Hrvatska komora inZenjera gradevinarstva.

[2] https://www.intelika.hr

[3] Kyran, M. D. (1997). The CRC Handbook of Mechanical
Engineering. New York.

[4] Bojceti¢, N. (2001). Racunalni model konstrukcijskog znanja.
Zagreb, Hrvatska: Fakultet strojarstva i brodogradnje.

[5] https://www.scribd.com/document/322721362/Revit-2014-
Prirucnik-Za-Pocetnike-PP

[6] Kim, J. Y. (2012). Procedure for plant identification (KKS
numbering system).

[7] https://www.ari-armaturen.com

Authors’ contacts:

Matea RISTEVSKI, Student

Mechanical Engineering Faculty in Slavonski Brod,
Trg Ivane Brli¢-MaZurani¢ 2,

35000 Slavonski Brod, Croatia

E-mail: mristevski@sfsb.hr

Mirko KARAKASIC, Associate Professor
Mechanical Engineering Faculty in Slavonski Brod,
Trg Ivane Brli¢-MaZuranic 2,

35000 Slavonski Brod, Croatia

E-mail: mirko.karakasic@sfsb.hr

Ivan GRGIC, Assistant

Mechanical Engineering Faculty in Slavonski Brod,
Trg Ivane Brlic-MaZuranic¢ 2,

35000 Slavonski Brod, Croatia

E-mail: ivan.grgic@sfsb.hr

Dubravko SOTOLA, Assistant

Mechanical Engineering Faculty in Slavonski Brod,
Trg Ivane Brli¢-Mazurani¢ 2,

35000 Slavonski Brod, Croatia

E-mail: dubravko.sotola@sfsb.hr

274

TECHNICAL JOURNAL 12, 4(2018), 271-274




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



