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Introduction to Material and Energy Balances

Material and energy balances are fundamental concepts in chemical engineering, process
engineering, and environmental science. They serve as essential tools for designing, analyzing, and
optimizing industrial processes. Understanding how materials and energy flow within a system
allows engineers to ensure efficiency, safety, and sustainability. This comprehensive guide provides
an in-depth overview of material and energy balances, their significance, underlying principles, and
practical applications.

What Are Material and Energy Balances?

Material and energy balances are systematic methods used to account for the flow of substances
and energy into, within, and out of a system. These balances are grounded in the law of
conservation of mass and energy, which states:

- Mass Conservation: Mass cannot be created or destroyed in a chemical process.
- Energy Conservation: Energy cannot be created or destroyed; it can only be transferred or

transformed.

Material Balance: Also known as mass balance, it involves accounting for all materials entering and
leaving a process or system to determine the accumulation or depletion of substances.

Energy Balance: It involves accounting for all energy entering and leaving the system, considering
heat, work, and other forms of energy transfer.

Importance of Material and Energy Balances

Understanding and applying material and energy balances is crucial for several reasons:

- Process Design: To develop efficient and effective processes.
- Process Optimization: To minimize waste and maximize yield.
- Environmental Compliance: To monitor pollutant emissions and waste disposal.
- Safety Assurance: To prevent accidents caused by imbalances or improper handling.
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- Cost Reduction: To identify inefficiencies and reduce operational costs.

Fundamental Principles Behind Material and Energy Balances

Conservation Laws

The core principles are based on the conservation laws:

- Mass Conservation: The total mass in a closed system remains constant over time.
- Energy Conservation: The total energy in a system remains constant unless energy is added or

removed.

Closed vs. Open Systems

- Closed System: No mass crosses the system boundary; only energy transfer occurs.
- Open System: Both mass and energy can cross the system boundary.

Most industrial processes are modeled as open systems, requiring detailed balances of both mass
and energy.

Components of Material and Energy Balances

Mass Balance Components

A typical mass balance involves the following components:

- Inputs: Raw materials, feed streams.
- Outputs: Products, waste streams, by-products.
- Accumulation: Change in the amount of material stored within the system over time.

Mass Balance Equation:

\[ \text{Input} - \text{Output} = \text{Accumulation} \]

In steady-state operations, accumulation is zero, simplifying the balance to:

\[ \text{Input} = \text{Output} \]
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Energy Balance Components

An energy balance considers:

- Energy Inputs: Heating, work, chemical reactions.
- Energy Outputs: Cooling, work done by the system, heat losses.
- Change in stored energy: Due to temperature or phase changes.

Energy Balance Equation:

\[ \text{Energy In} - \text{Energy Out} = \text{Change in stored energy} \]

At steady state, this simplifies to:

\[ \text{Energy In} = \text{Energy Out} \]

Steps to Perform Material and Energy Balances

Performing a material and energy balance involves a systematic approach:

- Define the System Boundary: Clearly specify what part of the process is being analyzed.
- Identify the Known and Unknown Variables: Determine what data is available and what needs to

be calculated.
- Gather Data: Collect information on flow rates, compositions, temperatures, pressures, etc.
- Apply Conservation Laws: Use the fundamental equations to set up balance equations.
- Solve the Equations: Use algebraic or numerical methods to find unknown quantities.
- Check for Consistency: Verify that the results are physically and chemically plausible.

Common Applications of Material and Energy Balances

Material and energy balances are applied across various industries and processes, including:

- Chemical Manufacturing: Designing reactors, distillation columns, and separation units.
- Environmental Engineering: Tracking pollutant emissions and waste management.
- Power Generation: Analyzing energy efficiency in power plants.
- Food Processing: Ensuring proper ingredient utilization and waste minimization.
- Petrochemical Industry: Refining and processing crude oil.
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Typical Examples of Material and Energy Balances

Example 1: Simple Mixing Process

Suppose two streams of liquids are mixed to produce a product. The balance involves:

- Mass flow rates of each stream.
- Composition of each input.
- Output flow rate and composition.

By applying the mass balance, one can determine the concentration of the product or the required
input flows.

Example 2: Combustion Process

In combustion, fuel reacts with oxygen, releasing heat. Balances involve:

- Fuel and oxidizer flow rates.
- Heat released.
- Exhaust gases.

Energy balance calculations help determine the efficiency of combustion and pollutant emissions.

Challenges and Limitations

While material and energy balances are powerful tools, they also face limitations:

- Incomplete Data: Missing or inaccurate data can lead to incorrect conclusions.
- Assumptions: Simplifications (e.g., steady-state, perfect mixing) may not reflect real conditions.
- Complex Reactions: Multiple reactions and phase changes complicate balances.
- Transient Conditions: Balances become more complex during startup, shutdown, or dynamic

operations.

Conclusion: The Significance of Material and Energy Balances in
Engineering

Material and energy balances are indispensable in modern engineering practice. They provide a
structured approach to understanding and controlling complex processes, ensuring efficiency,
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safety, and environmental compliance. By mastering these concepts, engineers can optimize
operations, innovate new processes, and contribute to sustainable development.

Understanding the principles, components, and applications of material and energy balances equips
professionals with the tools necessary to analyze a wide range of systems effectively. Whether
designing a chemical plant or managing environmental impacts, these balances form the backbone
of process analysis and optimization.

Keywords: Material balance, Energy balance, Conservation of mass, Conservation of energy,
Process engineering, Process optimization, Industrial processes, Steady-state, Process design,
Environmental compliance
 
Introduction to Material and Energy Balances

In the realm of chemical and process engineering, understanding how materials and energy flow
through a system is fundamental to designing, optimizing, and troubleshooting industrial processes.
This foundational knowledge is encapsulated in what engineers refer to as material and energy
balances. These balances serve as vital analytical tools that help quantify the exchange of mass
and energy within a process, ensuring efficiency, safety, and sustainability. Whether it's refining
crude oil, manufacturing pharmaceuticals, or producing renewable energy, mastering the principles
of material and energy balances is essential for engineers and scientists alike.

What Are Material and Energy Balances?

At their core, material and energy balances are systematic accounting methods. They involve
tracking the input, output, generation, and consumption of materials and energy within a defined
system or process. The primary goal is to ensure that the law of conservation of mass and energy is
upheld, meaning what goes into a system must either come out, be stored, or transformed.

Material Balance: Focuses on the amount of physical substances?solid, liquid, or gas?that enter and
leave a process. It accounts for all inputs, outputs, accumulations, and generation of materials,
helping identify losses, inefficiencies, or unreacted components.

Energy Balance: Concentrates on the heat, work, and other forms of energy entering and leaving a
process. It assesses how energy is transferred, converted, stored, or lost, which is critical for energy
efficiency and safety considerations.

Fundamental Principles Underpinning Material and Energy Balances

The backbone of these balances is the law of conservation of mass and the law of conservation of
energy. These principles state:
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- Mass Conservation: Mass cannot be created or destroyed in a chemical process; it can only
change form or be transferred.

- Energy Conservation: Energy cannot be created or destroyed; it can only be transferred or
converted from one form to another.

These principles guide the development of balance equations, which serve as the mathematical
foundation for analyzing processes.

The Structure of Material Balances

Basic Material Balance Equation

The general form of a material balance around a system or process unit is:

Input + Generation ? Output ? Consumption = Change in Storage

Expressed mathematically:

\[ \text{In} + \text{Gen} = \text{Out} + \text{Acc} \]

- In: Total input of the substance
- Gen: Generation (e.g., chemical reactions producing new substances)
- Out: Total output
- Acc: Change in storage within the system (accumulation or depletion over time)

Types of Material Balances

- Steady-State Balance: Assumes no accumulation over time; ideal for continuous processes
operating under constant conditions.

- Unsteady-State Balance: Accounts for accumulation or depletion within the system, necessary
when conditions change over time or during startup/shutdown phases.

The Structure of Energy Balances

Basic Energy Balance Equation

Similar to material balances, energy balances are expressed as:
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Energy In ? Energy Out = Change in Energy Stored

Mathematically:

\[ \text{E}_{\text{in}} - \text{E}_{\text{out}} = \frac{dE_{\text{stored}}}{dt} \]

Where:

- E_in: Energy entering the system (e.g., heat, work)
- E_out: Energy leaving the system
- dE_stored/dt: Rate of change of stored energy

Components of Energy Balance

- Heat transfer (Q): Energy transferred due to temperature difference.
- Work (W): Mechanical work done by or on the system.
- Internal energy changes: Associated with chemical reactions, phase changes, or temperature

variations.

Practical Applications of Material and Energy Balances

Material and energy balances are not merely theoretical exercises?they are applied across
numerous industries to improve processes, save costs, and ensure safety.

Examples include:

- Chemical Production: Calculating the amount of raw materials needed, yields, and by-products.
- Environmental Engineering: Assessing pollutant emissions and waste management.
- Energy Systems: Evaluating the efficiency of power plants or renewable energy installations.
- Food Processing: Optimizing ingredient usage and thermal procedures.

Step-by-Step Approach to Performing Material and Energy Balances

- Define the System Boundaries: Clearly identify what parts of the process are included.
- Gather Data: Measure or estimate inputs, outputs, and process conditions.
- Identify the Type of Balance Needed: Steady-state or unsteady-state.
- Write the Balance Equations: Based on conservation principles.
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- Solve the Equations: Using algebra or computational tools.
- Interpret Results: Identify inefficiencies, losses, or areas for improvement.

Challenges and Considerations

While material and energy balances are conceptually straightforward, real-world applications often
involve complexities such as:

- Multiphase Systems: Handling solid, liquid, and gas phases simultaneously.
- Reaction Kinetics: Accounting for reaction rates and conversions.
- Measurement Uncertainties: Dealing with inaccurate or incomplete data.
- Dynamic Conditions: Managing processes with changing states over time.

Engineers must carefully consider these factors to ensure accurate and meaningful balances.

The Role of Computer-Aided Tools

Modern process engineering heavily relies on software tools like Aspen Plus, HYSYS, or MATLAB
to perform complex material and energy balances. These programs automate calculations, simulate
processes, and help visualize flow diagrams, making the analysis more efficient and less
error-prone.

Conclusion: The Cornerstone of Process Engineering

In essence, material and energy balances are the backbone of process analysis and design. They
enable engineers to understand how systems operate, identify bottlenecks, optimize performance,
and ensure environmental compliance. As industries strive for greater efficiency and sustainability,
mastering these balances becomes not just a theoretical skill but a practical necessity. Whether
designing a new chemical reactor, upgrading an existing plant, or developing renewable energy
solutions, the principles of material and energy balances remain central to creating safe, efficient,
and sustainable processes for the future.
 

 QuestionAnswer What is the primary goal of material and energy balances in process
engineering? The primary goal is to account for all material and energy entering and leaving a
system to ensure mass and energy conservation, which aids in process design, optimization, and
troubleshooting. How do material balances differ from energy balances? Material balances focus on
tracking the flow and conservation of mass within a system, while energy balances account for the
energy transfer, including heat, work, and other forms of energy exchange. What are the basic steps
involved in performing a material balance? The basic steps include defining the system boundaries,
identifying all inputs and outputs, establishing the balance equations, and solving for unknowns,
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often assuming steady-state or unsteady-state conditions. Why is the assumption of steady-state
important in material and energy balances? Assuming steady-state simplifies calculations by
considering that properties within the system do not change over time, eliminating accumulation
terms and making the analysis more straightforward. What role do control volumes play in material
and energy balances? Control volumes define a specific region in space for analysis, allowing
engineers to apply conservation laws to that region by accounting for all flows and energy
exchanges across its boundaries. Can you give an example of a common application of material and
energy balances? A typical example is calculating the efficiency of a heat exchanger by evaluating
the energy entering and leaving the device, or determining the fresh feed required to produce a
certain output in a chemical reactor. What are some common challenges faced when performing
material and energy balances? Challenges include incomplete data, measurement errors, complex
reaction networks, unaccounted side reactions, and assumptions that may oversimplify real
processes. How does the principle of conservation of mass underpin material balances? It states
that mass cannot be created or destroyed in a closed system, which forms the foundation for
formulating accurate material balance equations in process analysis. Why is it important to include
both steady-state and unsteady-state analyses in process design? Steady-state analysis is useful
for continuous operations, while unsteady-state analysis is necessary for start-up, shut-down, or
transient conditions, ensuring comprehensive understanding and control of process behavior. 

 
Related keywords: material balances, energy balances, process engineering, thermodynamics,
conservation of mass, conservation of energy, steady-state systems, process analysis, chemical
engineering, system modeling

Autodesk revit 2014 material library metric

autodesk revit 2014 material library metric is an essential component for architects, engineers,
and construction professionals who rely on Revit for Building Information Modeling (BIM). The
material library in Revit 2014 provides a comprehensive set of predefined materials that facilitate
realistic visualizations, accurate simulations, and efficient documentation workflows. Understanding
how to effectively utilize and customize the material library is crucial for optimizing project outcomes,
especially when working with metric units, which are standard in many countries around the world.

In this article, we will explore the details of the Autodesk Revit 2014 material library metric, including
its structure, how to access and modify materials, best practices for managing materials, and tips for
leveraging the library to enhance your BIM projects.

Understanding the Revit 2014 Material Library
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What is the Material Library?

The material library in Revit 2014 is a collection of predefined materials that can be applied to
different elements within a project. These materials define the visual appearance, physical
properties, and rendering characteristics of objects such as walls, floors, furniture, and structural
components. The library helps streamline the modeling process by providing ready-to-use materials
that can be customized further.

Metric Units in the Material Library

Revit 2014's material library supports metric units, making it suitable for projects in regions where
the metric system is standard. This includes measurements such as millimeters (mm), centimeters
(cm), and meters (m). When working with metric units, it is essential to ensure that your project units
are correctly set, and materials are configured to reflect real-world dimensions accurately.

Accessing and Navigating the Material Library

How to Access the Material Library

To access the material library in Revit 2014:

- Open your Revit project.
- Navigate to the Manage tab on the ribbon.
- Click on Materials in the Settings panel.
- The Materials dialog box will open, displaying the library's contents.

Within this dialog, you can browse existing materials, create new ones, or duplicate and modify
existing ones.

Structure of the Material Library

The material library in Revit 2014 is organized into categories such as:

- Wood
- Concrete
- Metal
- Glass
- Fabric
- Paint
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- Plastics

Each category contains multiple predefined materials with specific visual and physical properties.

Working with Materials in Revit 2014

Applying Materials to Elements

Applying materials is straightforward:

- Select the element in the model.
- In the Properties palette, find the Material parameter.
- Click the drop-down menu and choose an existing material from the library.
- Alternatively, click Manage Materials to create or modify materials.

Creating Custom Materials

To create a custom material tailored to your project needs:

- Open the Materials dialog box.
- Click New to create a new material.
- Name your material appropriately.
- Adjust the appearance settings, including color, texture, reflectivity, and transparency.
- Configure physical properties such as thermal conductivity and density, especially important for

energy analysis.
- Save your custom material for reuse in your project.

Modifying Existing Materials

Existing materials can be fine-tuned to match specific design requirements:

- Select the material from the library.
- Click Edit to open the Material Editor.
- Adjust the visual and physical parameters accordingly.
- Save changes to update all instances of that material in your project.

Best Practices for Managing the Material Library

Published by: api.firststepofficial.com Page 11 of 19



INTRODUCTION TO MATERIAL AND ENERGY BALANCES Workbook Vol. 2021, Issue 4

Organizing Custom Materials

As your project progresses, you may accumulate numerous custom materials. To maintain
organization:

- Create a dedicated category or subcategory for your custom materials.
- Name materials clearly to indicate their purpose or finish.
- Use consistent naming conventions to facilitate quick searching.

Sharing Materials Across Projects

Revit allows you to export and import material libraries, enabling consistent material usage across
multiple projects:

- Export your custom materials by saving the Material Library file (.adsk) from the Materials
dialog.

- In a new project, import the library to access the same materials.

Keeping the Library Up-to-Date

Regularly review and update your materials to reflect changes in product specifications or design
preferences. This ensures visual consistency and accurate physical properties.

Leveraging the Material Library for Better Visualizations and Analysis

Realistic Renders

The material library's appearance settings can be fine-tuned to produce photorealistic renderings:

- Adjust reflectivity, glossiness, and transparency.
- Apply textures and bump maps for surface detail.
- Use the rendering settings in Revit or export to external rendering software for higher quality

visuals.

Energy and Structural Analysis

Physical properties assigned to materials influence energy modeling and structural performance:
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- Define thermal conductivity, specific heat, and density for energy analysis.
- Ensure materials are accurately represented for structural simulations.

Compliance and Documentation

Using standardized materials from the library helps in maintaining compliance with building codes
and in preparing precise documentation for procurement and construction.

Tips and Tricks for Using the Revit 2014 Material Library Metric

- Use Templates: Create project templates with predefined materials to streamline workflows.
- Leverage Material Overrides: For specific elements, override default materials without altering

the library.
- Utilize Material Libraries from Manufacturers: Import manufacturer-specific materials for

greater accuracy.
- Regular Backups: Save copies of your custom material libraries regularly to prevent data loss.
- Documentation: Keep documentation of material properties for future reference or project

handovers.

Conclusion

The Autodesk Revit 2014 material library metric is a powerful tool for creating visually appealing,
physically accurate, and efficiently managed building models. Understanding how to access,
customize, and organize materials ensures that your BIM projects are not only aesthetically
compelling but also compliant and functional. By leveraging the full capabilities of the material
library, professionals can significantly enhance their modeling workflows, produce high-quality
visualizations, and perform precise analyses. Whether you?re working on a small residential project
or a large commercial development, mastering the Revit 2014 material library is an essential step
toward achieving your design and documentation goals.
 
Autodesk Revit 2014 Material Library Metric: An In-Depth Exploration

Introduction

Autodesk Revit 2014 Material Library Metric stands as a cornerstone for architects, engineers, and
BIM professionals seeking to streamline their design processes and enhance their project realism.
As a pivotal component within Revit's comprehensive Building Information Modeling (BIM)
environment, the Material Library provides users with an extensive repository of predefined
materials, enabling accurate visualization, analysis, and documentation of building components. In
this article, we delve into the intricacies of the Revit 2014 Material Library in the metric system,
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exploring its features, practical applications, and how it empowers professionals to create more
realistic and data-rich models.

Understanding the Revit 2014 Material Library: An Overview

What is the Material Library?

The Material Library in Autodesk Revit 2014 is a curated collection of materials that can be assigned
to various elements within a building model. These materials define the appearance, physical
properties, and behavior of surfaces and objects, such as walls, floors, roofing, and furnishings.
They serve multiple purposes, including:

- Visualization: Providing realistic renderings and visual styles.
- Documentation: Supporting accurate schedules and specifications.
- Analysis: Enabling performance simulations like thermal or energy analysis.

Metric System Integration

Revit 2014's Material Library is designed with a focus on the metric system, catering to projects in
regions where metric units are standard. This integration simplifies the process of creating, editing,
and applying materials with measurements in meters, centimeters, and millimeters, ensuring that the
model's physical dimensions align precisely with real-world specifications.

Features of Revit 2014 Material Library Metric

Extensive Material Database

The Material Library comes with a vast array of predefined materials covering common construction
materials such as:

- Concrete
- Brick
- Wood
- Metal
- Glass
- Ceramics
- Plastics

Each material is detailed with properties that influence visual appearance and physical
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characteristics.

Customization and Creation

Revit allows users to customize existing materials or create new ones from scratch. This flexibility is
essential for:

- Modeling unique or proprietary materials.
- Adjusting visual attributes like color, texture, and reflectivity.
- Defining physical properties such as thermal conductivity or density.

Material Types and Categories

Materials are organized into categories, making it easier to locate and assign appropriate textures.
These categories include:

- Structural Materials
- Finish Materials
- System Materials
- Imported Materials

This organization streamlines the workflow, especially in large projects with diverse material
requirements.

Navigating the Material Editor: Practical Tips

Accessing the Material Browser

In Revit 2014, the Material Browser is the primary interface to explore and manage materials. To
access it:

- Navigate to the Manage tab.
- Click on Materials in the Settings panel.

The browser displays a list of default and custom materials, along with their properties.

Editing Material Properties
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Within the Material Editor, users can modify:

- Graphics: Color, pattern, transparency, and surface patterns.
- Appearance: Render appearance settings, including reflectivity, glossiness, and bump maps.
- Physical: Thermal properties, density, and other physical parameters.

Adjustments here influence both visual realism and analytical accuracy.

Applying Materials to Elements

Materials can be assigned directly to model elements via:

- The Properties palette.
- Material override options.
- Drag-and-drop in the visual model.

Proper assignment ensures consistency across documentation and visualization.

Practical Applications in Metric Projects

Architectural Visualization

Using the metric material library allows architects to produce highly realistic renderings that
accurately represent real-world materials. This includes:

- Precise color matching.
- Material textures scaled appropriately to dimensions.
- Realistic reflections and transparency settings.

Structural Analysis and Performance Simulation

For structural engineers, materials with defined physical properties enable simulations such as:

- Structural load calculations.
- Thermal performance analysis.
- Energy modeling.
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Having materials in metric units ensures that calculations are based on real-world measurements.

Construction Documentation and Specifications

Accurate material definitions assist in generating precise schedules and specifications, critical for
procurement and construction management.

Challenges and Best Practices

Ensuring Consistency Across Models

In projects with multiple team members or phases, maintaining uniform material definitions is crucial.
Best practices include:

- Creating shared parameter files for materials.
- Documenting custom material properties.
- Regularly updating the Material Library.

Managing File Sizes and Performance

A comprehensive material library can increase project file size and impact performance. To
optimize:

- Use linked or referenced material libraries when appropriate.
- Archive unused or outdated materials.
- Regularly audit materials for relevance and accuracy.

Compatibility and Version Control

While the discussion centers on Revit 2014, users should be aware of compatibility issues when
upgrading or sharing files across different Revit versions. Maintaining a standardized material library
mitigates discrepancies.

Enhancing the Material Library Experience

Utilizing External Resources

Many professionals supplement Revit?s default material library with:
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- Custom textures and materials created in external software like Photoshop or Substance
Designer.

- Imported materials from manufacturer catalogs.

These additions can increase realism and project specificity.

Automating Material Assignments

Using Revit's tools and plugins to automate material assignments based on parameters or templates
can improve efficiency, especially in large projects.

Future Outlook and Evolving Features

Although Revit 2014 is now several versions old, its Material Library laid the foundation for
continued enhancements in subsequent releases. Modern Revit versions offer:

- Improved rendering capabilities.
- More detailed physical property settings.
- Enhanced library management tools.

Understanding the 2014 material system provides valuable insights into the evolution of BIM
workflows.

Conclusion

The Autodesk Revit 2014 Material Library in metric units remains an essential tool for professionals
aiming for precise, realistic, and data-rich building models. Its extensive database, customization
options, and integration with Revit's powerful environment enable users to craft detailed
visualizations, conduct meaningful analyses, and produce accurate documentation. By mastering
the features and best practices associated with the material library, BIM practitioners can
significantly elevate the quality and efficiency of their projects, ensuring that designs are not only
visually compelling but also grounded in real-world physical properties. As BIM technology continues
to evolve, a solid understanding of these foundational tools remains vital for adapting to future
innovations in architectural and engineering workflows.
 

 QuestionAnswer How do I access the Material Library in Autodesk Revit 2014 Metric version? In
Revit 2014 Metric, you can access the Material Library by going to the Manage tab, clicking on
'Materials,' and then selecting 'Material Browser.' From there, you can browse and load materials
from the library. Can I customize or add new materials to the Revit 2014 Metric Material Library?
Yes, you can create custom materials or duplicate existing ones within Revit 2014. To add new
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materials, open the Material Browser, click 'Create New Material,' and define its properties. To
include external library materials, import them via the Material Browser options. What are the
differences between the Revit 2014 metric material library and the imperial version? The primary
difference lies in the units and material standards. The metric library uses SI units and compatible
material properties, while the imperial version uses imperial units. Material appearance and physical
properties may also vary accordingly. How can I load additional material libraries into Revit 2014
Metric? You can load additional libraries by importing material files (.adsklib) into the Material
Browser. Use the 'Manage Materials' option, then 'Import Material Library,' and select the desired
library files to add them to your project. Are there any common issues with the Revit 2014 Material
Library in metric projects? Common issues include missing materials after library import,
mismatched units, or materials not displaying correctly. These can often be resolved by reloading
libraries, checking unit settings, or updating graphics drivers. How can I ensure accurate material
representation in Revit 2014 metric projects? Ensure that the materials are correctly assigned with
proper physical and visual properties, and that the project units are set to metric. Preview materials
in the Material Browser to confirm appearance and properties before applying them. Is it possible to
export Revit 2014 metric materials for use in other software? Direct export of materials from Revit
2014 is limited, but you can export material appearance as images or use the material library files
(.adsklib) to share materials with compatible software or Revit versions. For full material data,
consider exporting the project or using IFC files. 

 
Related keywords: Autodesk Revit 2014, material library, metric units, Revit materials, BIM
materials, Revit families, Revit textures, Revit 2014 tutorials, material parameters, Revit material
libraries
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