How do you calculate internal volume for efficient
space usage?

Efficiently calculating and utilizing internal volume is essential for optimal packaging solutions. Whether
you' re transporting valuable equipment or storing products, accurate volume calculation helps you maximize
space, save costs, and work more sustainably. In thisarticle, you'll discover how to precisely calculate
internal volume, which formulas to use for different shapes, and how to apply this knowledge for smarter
packaging choices.

What isinternal volume and why isit important for packaging?

Internal volume refers to the available interior space in packaging that can be effectively utilized for storing
products or equipment. It’s the usable space within the boundaries of the packaging walls, excluding the
thickness of the material itself. For industrial packaging, thisis crucial datathat directly impacts efficiency
and functionality.

Accurate calculation of internal volume isimportant for several reasons:

Cost control — Optimal space utilization means less packaging material and lower transport costs
Product protection — The right ratio between product and packaging volume ensures better protection
Logistical efficiency — Accurate volumetric data enable better planning of storage and transport
Sustainability — Efficient space utilization reduces the ecological footprint through less material use
and transport movements

For sectors such as defense, medical technology, and high-tech industry, correct volume calculation is not
just amatter of efficiency, but often an operational necessity. When equipment needs to be safe and
immediately deployable, the exact layout of the available space plays a crucia role.

How do you measure dimensionsfor accurate volume calculation?

For accurate volume calculation, it’s essential to measure the internal dimensions correctly. This may seem
simple, but it requires precision and the right approach, especially with complex packaging forms.

Follow these steps for measuring internal volume:

1. Choosetheright measuring tools— Preferably use adigital caliper for small precision measurements
or alaser meter for larger packaging

2. Measuretheinternal dimensions— Always measure the inside dimensions from wall to wall, not the
outside measurements

3. Determinethe usable space — Take into account any recesses, reinforcements, or other interna
elements that reduce the usable space

4. Document accur ately — Record all measurements in the same unit (preferably millimeters for
precision)

For irregular shapes, it’s often more convenient to divide the packaging into multiple measurable segments.
M easure each segment separately and add the volumes together. For curved surfaces or rounded corners,
additional measurements may be necessary to arrive at an accurate approximation.



Consistency in measurement methods is crucial, especially when comparing multiple packages. Ensure your
team uses the same measurement protocols to collect reliable data.

Which formulas do you use for different packaging shapes?

Depending on the shape of your packaging, you’'ll use different formulas to calculate the internal volume.
Here are the most common calculations:

Rectangular packaging
For standard rectangular packaging such as boxes, cases, and flight cases, use the basic formula:
Volume = length x width x height

For example: A flight case with internal dimensions of 800 mm x 600 mm x 400 mm has a volume of 800 x
600 x 400 = 192,000,000 mm3 or 192 liters.

Cylindrical packaging
For round packaging such as tubes or drums, use:

Volume = ? x r2 x height (wherer isthe radius)

For example: A tube with an internal diameter of 300 mm (r = 150 mm) and a height of 500 mm has a
volume of 3.14 x 1502 x 500 = 35,325,000 mm3 or 35.3 liters.

Irregular shapes

For complex or irregular shapes, there are two main approaches:

1. Segmentation method — Divide the shape into simple geometric forms (rectangles, cylinders, etc.),
calculate the volume of each segment, and add them together

2. Water displacement method — For very irregular shapes, you can use the principle of water
displacement (only practical for smaller items)

For custom packaging with foam interiors, it’s important to calculate not only the total volume but also to
account for the space occupied by the protective material.

How do you optimize space usage after volume calculation?

After accurately calculating the internal volume, you can strategically use this knowledge to optimize space
usage. This not only provides cost savings but aso contributes to more sustainable |ogistics processes.

Effective strategies for space optimization are:

e Modular design — Develop packaging with standardized dimensions that can be efficiently stacked
and combined

¢ Nesting principles— Design packaging that fits together when empty to simplify return logistics

¢ Product-specific interiors— Use custom-made foam interiors that hold products exactly in place
without excess space

e Compartmentalization — Divide large volumes into smaller compartments for flexible use and better
organization



When designing packaging for valuable or sensitive equipment, such asin the defense industry, it’s crucial to
find the bal ance between space optimization and protection. Sometimes a dlightly larger volume with
strategically placed protective material can yield better results than minimal packaging.

Remember that optimal space usage goes beyond the individual package. Also consider how packages relate
to standard transport means such as pallets, containers, and vehicles. Packaging that perfectly aligns with
these standard dimensions can significantly contribute to transport efficiency.

What factorsinfluence the accuracy of volume calculations?

When calculating internal volume, various factors can influence accuracy. By recognizing and accounting for
these, you avoid unpleasant surprises during the packaging process.

The most important factors are:

e Material thickness and tolerances — Production variations can lead to small deviationsin the actual
dimensions

¢ Reinforcement elements— Internal reinforcements, hinges, or closures can reduce the usable space

e Deformation risk — Some materials may deform under load, affecting the effective volume

e Protective materials— Foam, air cushions, or other protective elements take up space that must be
accounted for

To compensate for these factors, it’s advisable to:

1. Apply asafety margin of 3-5% to critical calculations

2. Test prototypes with the actual products to be packaged

3. Consider extreme conditions (temperature differences, moisture, etc.) that can cause materialsto
expand or contract

4. Usedigital design toolsthat can simulate these factors before proceeding to production

For industrial applications where precision is crucial, such as packaging medical equipment or advanced
electronic components, it’s recommended to validate volumetric calculations with physical tests.

Conclusion: smart calculation for optimal packaging solutions

Accurately calculating and optimizing internal volumeis an essential skill for anyone involved in packaging
design and logistics processes. By applying the right measurement methods and formulas, you can achieve
significant improvements in efficiency, cost savings, and sustainability.

At Faes, we understand better than anyone the importance of optimal space utilization in industrial
packaging. Our experience teaches us that a thoughtful approach to volume calculation and optimization not
only leads to better protection of products but also to measurable benefits throughout the entire supply chain.

Whether you' re looking for standard solutions or custom packaging that perfectly meets your specific needs,
the principlesin this article help you make well-considered choices that contribute to more efficient and
sustainable logistics processes.

Frequently Asked Questions


https://faes.gaatbijnaonline.nl/en/sectors/defense/

How can | quickly check if my volume calculation has been performed correctly?

Perform a simple verification calculation by comparing the measured volume with a known reference
volume. You can also do a practical test by filling the packaging with material of a known volume (such as
packaged blocks or bags). For complex shapes, it's advisable to have the calculation verified by a second
person to eliminate measurement errors.

What common mistakes should | avoid when calculating internal volume?

The most common errors are measuring external instead of internal dimensions, ignoring internal obstacles
such as reinforcement ribs or mounting points, and using inconsistent units of measurement. Also, don't
forget to account for rounded cornersin rectangular packaging, which can cause 5-10% volume loss
compared to a perfectly rectangular space.

How do | apply volume calculations when designing custom foam interior s?

Start by calculating the total available volume, subtract the volume of the product to be packaged, and
strategically distribute the remaining space for optimal protection. Consider critical impact zones that need
extra protection. Use CAD software for accurate modeling or work with foam specialists who can apply 3D
scanning for perfect dimensioning.

What arethe best toolsfor professional volume calculations for complex packaging?

For professional applications, CAD programs such as SolidWorks or AutoCAD are ideal asthey enable
accurate 3D modeling. For quick calculations in the field, various mobile apps are available such as
'PackCalc’ or 'Volume Calculator Pro'. For very irregular shapes, 3D scanning with toolslike Artec 3D or
EinScan can provide precision measurements.



