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Introduction

In the push for sustainable nonwovens, manufacturers are adopting innovative processes that accommodate
natural fibers and recycled materials. One such technology gaining prominence is the airlay thermobond process,
a web formation and bonding method ideal for high-loft, natural fiber nonwovens. Airlay thermobonding uses air
currents to form a fiber web and heat to bond it, enabling the creation of products like hemp insulation batts and
automotive mats with minimal chemicals. This white paper provides a technical overview of the airlay thermobond
process, highlights its advantages for industrial hemp fiber, compares it with other bonding methods (needle
punch, carded thermal bonding, chemical bonding), and explores diverse industry applications. A case study on
Hempitecture — an innovator using IND HEMP’s natural fiber in an award-winning airlay insulation - illustrates the
technology’s impact. By reinforcing IND HEMP’s role as a quality fiber supplier and thought leader ahead of IDEA
2025, we aim to inform OEMs and technical partners about the value of airlay thermobonding in advancing
sustainable, high-performance nonwovens.

Technical Overview of the Airlay Thermobond Process



How Airlay Works: Airlay (also called air-laid) web formation is a dry-laid process that uses airflow instead of
traditional carding to create a fiber mat. In an airlay machine, fibers are first opened into individual tufts and fed
into a chamber. A rotating licker-in or card cylinder then detaches and fluffs the fibers into an air stream (Airlay
Processes - Fraunhofer ITWM). The air-fiber mixture is evenly blown onto a moving perforated conveyor;
underneath, a vacuum suction draws the fibers downward, randomly depositing them into a uniform batt and
lightly compacting it (Airlay Processes - Fraunhofer ITWM). This results in a thick, three-dimensional fiber web with
arandom fiber orientation. The structure is relatively isotropic (equal strength in all directions) and extremely
voluminous for its weight. Modern airlay systems can form webs ranging from lightweight ~20 gsm up to very heavy
~20,000 gsm, showing tremendous flexibility (Airlay thermobonding line - TechnoPlants). Leading machinery
suppliers like ANDRITZ and AUTEFA have refined airlay units to handle a variety of inputs, from delicate recycled
fibers to coarse natural fibers, with high throughput (often 500-1000+ kg/hour per meter width). This makes airlay
ideal for processing materials that traditional carding might struggle with, including coarse or irregular natural
fibers, recycled textile waste, and even non-fibrous particulate blends. The goal in airlay is to achieve maximum
loft (volume) with minimal weight, forming a consistent mat that can be bonded without excessive fiber damage or
orientation bias.

Thermal Bonding Mechanism: After web formation, the loose fiber batt must be consolidated. In the thermobond
stage, the airlaid web is bonded by heat (and sometimes pressure) rather than by mechanical needling or chemical
binders. Typically, a fraction of the fiber blend is a thermoplastic “binder” fiber — often a bicomponent fiber with a
low-melt sheath (e.g. PLA or PET/PP bicomponent) or a polypropylene fiber — that will soften and fuse under heat.
The airlaid batt is conveyed through a through-air thermal bonding oven, where hot air circulates through the web,
melting the binder fibers at contact points ( Nonwovens manufacturing process ). As the web cools, the binder
fibers solidify, locking the structure together in a bonded fabric. This through-air bonding method is preferred for
thicker, lofty products because it bonds the entire cross-section of the web uniformly without compressing it,
yielding a bulkier, high-loft material. The result is a dimensionally stable nonwoven, often called airlay
thermobonded felt, with fibers glued at their intersections by the fused binder. Thermal bonding is a clean process
—ituses the fibers’ inherent properties (plastic melting) to create cohesion, avoiding liquid resins. As EDANA notes,
common thermal bonding approaches include calendering (hot rollers) for thin webs or through-air ovens for
thicker webs containing low-melt fibers. In airlay thermobonding, through-air ovens are most prevalent to preserve
loft. The bonded material can then be cooled and rolled up or cut to size.
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Figure 1: Schematic of nonwoven process pathways for hemp bast fiber (raw material) into end-use products. Air-
laid + thermal bonding (middle path, yellow->orange) creates lofty felts used in filtration media and insulation.
Other methods like dry-laid carding + needle punching (top path, yellow->purple) produce dense felts for
automotive and construction, while wet-laid + chemical bonding (bottom path, yellow->blue) can yield insulation
boards.

Machinery and Line Configuration: An airlay thermobond line usually consists of fiber opening/blending units,
the airlay web former, and a thermal bonding oven (plus cooling and winding). Modern airlay machines (e.g.
Laroche Airlay Flexiloft, Cormatex Lap Formair, AUTEFA Airlay K12) often incorporate one or more opening
cylinders and adjustable airflow controls to ensure even deposition. The formed batt can be directly fed into a
thermal bonding oven (sometimes multi-zone for gradual heating and cooling). The oven may be horizontal
through-air or a drum-type. Temperature and airflow are carefully controlled to melt binder fibers without scorching
the natural fibers. The process is continuous and can be tailored: for example, multiple airlay units in series can
build up very thick pads, or an initial light needle-punching can be applied before thermal bonding for added
integrity. The modular design of some airlay systems allows integration of various bonding options on one line — for
instance, a line could produce either thermobonded rolls or needlepunched mats by switching bonding modules.
In practice, airlay thermobonding lines have proven capable and efficient. TechnoPlants reports such lines achieve
high output (up to 1000 kg/hour/meter) with relatively low energy use and maintenance, owing to the simplicity of
air deposition and the elimination of liquid chemistry (Airlay thermobonding line - TechnoPlants). The outcome is a
fluffy yet strong nonwoven with a fiber structure that can “suspend” a large volume of air. This is particularly useful
in insulation and absorption applications where loft and porosity are key. The airlay process is thus a cornerstone
technology for sustainable nonwoven manufacturing, enabling the use of new, eco-friendly fibers and recycled
inputs in a technically robust way.

Advantages of Airlay Thermobonding for Natural Fibers (Hemp)

Airlay thermobonding offers distinct advantages when working with natural fibers like industrial hemp, in terms of
both product performance and sustainability:

e Ability to Process Coarse, Bast Fibers: Hemp bast fibers are long, stiff, and variably decorticated, which
can pose challenges for carding. Airlay is inherently suited to “difficult” fibers — it was designed to handle
coarse natural fibers, recycled textiles, and even brittle mineral fibers by gently dispersing them in air
(Airlay thermobonding line - TechnoPlants). The aerodynamic laying causes less fiber breakage and
accommodates a mix of fiber lengths. This means hemp fibers can be integrated with minimal refining. For
example, ANDRITZ highlights airlay technology for hemp fibers used in insulation and mattress felts, as an
economically viable way to use these eco-friendly fibers in nonwovens (ANDRITZ at Inlegmash 2022 in
Russia). Manufacturers can feed decorticated, opener-cleaned hemp fiber (often 1-3” length) directly into
the airlay, yielding a mat without the full carding process. This lowers processing energy and preserves fiber
integrity, leveraging hemp’s natural strength and hollow structure.

o High-Loft, Insulative Structures: The random orientation and bulk of an airlaid web maximize the fiber-to-
air ratio, which is ideal for thermal and acoustic insulation performance. Hemp fiber itself has beneficial
insulating properties — an R-value around 3.7 per inch, comparable to fiberglass (Hempwool -
Hempitecture), and high thermal inertia (heat capacity) that moderates temperature swings . Airlay
thermobonding locks hemp fibers into a lightweight, fluffy batt that traps air efficiently. The resulting
insulation product (e.g. hemp wool batts) is both thermally and acoustically effective. Hemp fiber’s sound-
absorbing qualities (due to porous microstructure) are enhanced in an airlaid nonwoven because the
random fiber matrix and loft dissipate sound waves. These insulation mats maintain their thickness since
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thermal bonding only minimally compresses the web, unlike needling. The through-air bonded structure
doesn’t slump or settle over time if properly supported, as evidenced by Hempitecture’s pressure-fit
HempWool batts that stay in place with no sagging. Thus, airlay thermobonding yields hemp fiber
insulations with consistent density, eliminating voids for reliable performance.

Chemical-Free Bonding & Indoor Air Quality: Using thermal bonding means no chemical resin binders
are required. Traditional insulation or padding might use formaldehyde-based resins or adhesives (in
chemical bonding processes) to glue fibers, which can off-gas VOCs. In contrast, hemp mats made by
airlay + biobased binder fiber are VOC-free and non-toxic (Hempwool - Hempitecture). This is a huge health
and sustainability win: the final product is 90% hemp and 10% poly binder (or even PLA binder for a fully
biobased product), containing no harmful additives. Indoor air quality is improved by using such materials,
aligning with green building standards. Hemp fibers themselves are biologically benign — no itch, no off-
gassing — making the insulation safe to handle without gloves. For automotive interiors or packaging,
natural fiber airlay parts avoid the chemical odors of polyester resins or foams, contributing to healthier
environments.

Environmental Sustainability: Perhaps the greatest advantage comes from hemp’s role in sustainability.
Hemp is an annually renewable, CO,-sequestering crop — it absorbs CO, faster than forests during growth
(IND HEMP and Hempitecture announce supply partnership - Specialty Fabrics Review), and a large portion
of that carbon remains locked in the fiber. When hemp fiber is made into long-life products like building
insulation, it acts as a carbon sink. Hempitecture reports HempWool has a negative carbon footprint,
storing more CO, than emitted in its manufacture (Hempwool - Hempitecture). The airlay thermobond
process contributes to this by being energy-efficient (low thermal residence time, no water to dry) and
generating little waste (edge trims can be recycled). No water or chemical usage means a smaller
environmental footprint. Moreover, airlay enables use of recycled content alongside hemp - for instance,
blending hemp with recycled cotton or polyester fiber in the air stream —to further improve sustainability.
The INDA RISE Award recognized Hempitecture’s PlantPanel for using “sustainable feedstocks” (hemp
fibers, recycled content) with unique manufacturing technologies (their airlay process) to meet demand for
biobased durable nonwovens (Hempitecture Wins Global Innovation Award: RISE 2024 | Hempitecture Inc.
| Wefunder, Home of the Community Round). This exemplifies how airlay thermobonding unlocks natural
fiber innovation. In summary, the synergy of hemp fiber’s eco-benefits with airlay’s gentle, binder-only
bonding yields a truly green nonwoven: renewable, recyclable, and ultimately (depending on binder)
biodegradable or recyclable at end of life.

Performance and Functional Benefits: Beyond insulation performance, hemp fiber nonwovens offer
moisture management and fire resistance advantages. Hemp fibers can absorb and release moisture
(hygroscopic) without degrading, which helps regulate humidity and prevents condensation — a desirable
trait in insulation and filters. At the same time, hemp fiber has a relatively high ignition temperature and
tends to char rather than rapidly flame, giving it a degree of inherent fire resistance. While additives are still
used to meet fire codes, a hemp batt will not melt or emit toxic smoke like synthetic insulation.
Additionally, natural fiber felts are often mold and pest resistant when kept dry; hemp’s plant chemistry
(e.g., silica content) deters fungal growth and insects, anecdotally. These qualities, combined with airlay’s
ability to integrate fire retardant or anti-microbial additives uniformly if needed, result in a high-
performance material. The airlay thermobond process preserves these fiber qualities by avoiding harsh
chemical reactions — the hemp is simply encapsulated by a low-melt fiber network. The outcome is a
composite that leverages the best of nature and technology: plant fibers providing strength, insulation, and
sustainability; polymer binder providing structure and durability.
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Airlay thermobonding transforms hemp into nonwovens that are strong, light, and green. This process capitalizes
on hemp’s natural properties — making it feasible to replace synthetic and mineral materials (like fiberglass, foams,
or petroleum felt) with a bio-based alternative that meets technical requirements. By doing so, manufacturers
achieve not only performance parity, but also significant improvements in sustainability and user health.

Comparing Airlay Thermobonding to Other Bonding Processes

Nonwoven fabrics can be consolidated by various methods. Here we compare airlay + thermal bonding with three
common bonding processes — needle punching, carded thermal bonding, and chemical (resin) bonding —
highlighting relative benefits:

Versus Needle Punching (Mechanical Entanglement): Needle punching uses thousands of barbed
needles to physically entangle fibers in a dry-laid web ( Nonwovens manufacturing process). It is excellent
for strength and can join layers, but the process inherently compacts and densifies the material. Airlay
thermobonded webs tend to be loftier and more resilient than needlepunched felts, because no
mechanical compression beyond light vacuum is applied. For insulation applications, needling would
collapse the air volume; airlay preserves it. Needle punch is also less suited to very fine or brittle fibers —
hemp can be needle punched, but the coarse fibers may break or cause high wear on needles. Airlay
handles coarse fibers gently in comparison. However, needlepunched felts have extremely high tensile
strength and can be made very thick by layering. In practice, the choice comes down to end-use: load-
bearing geotextiles or structural mats often use needle punch (sometimes in combination with resin or
thermal finishing), whereas thermal/acoustic insulation favors airlay thermobond for maximum bulk.
Another consideration is binder content: needle punching can entangle fibers without any binder at all
(100% hemp felt is possible but would be weak); airlay thermobond requires adding binder fiber (usually
~10-15%). But because that binder can be biodegradable (e.g. PLA) or recycled polymer, the sustainability
trade-off is minor. Moreover, needling consumes significant energy and can produce fiber dust; airlay +
oven may have a lower energy cost at scale, especially with modern efficient ovens (Airlay thermobonding
line - TechnoPlants). In summary, airlay thermobond yields a thicker, more elastic product with a softer
feel, while needle punch yields a denser, stronger fabric. They are sometimes combined (needle-punching
a thermobonded web for extra strength), but for natural fiber insulation, airlay thermobond stands out by
maintaining loft and requiring no heavy needling machinery.

Versus Carded Crosslapped Thermal Bonding: Many nonwovens are made by carding fibers into a web,
cross-lapping to build thickness, then thermal bonding (often by through-air). The bonding method
(through-air oven) is similar to airlay thermobond, and indeed the same bonding ovens are used. The
difference lies in web formation: carding aligns fibers in one direction, so cross-lappers stack layers at
alternating angles to simulate isotropy. Airlay achieves isotropic fiber orientation in a single layer by
random deposition, yielding more uniform properties (Airlay thermobonding line - TechnoPlants). Carded
webs can sometimes have subtle layering or directional weakness. Also, a carded line typically requires
more precise fiber cutting and preparation to avoid neps and ensure even carding. Airlay can handle bast
fiber bundles, shorter fibers, and even blends of fiber and small particle (e.g. cellulose fluff, foam bits) that
would clog a card. From a machinery perspective, an airlay line can replace the combination of card +
crosslapper, potentially reducing complexity and cost. However, carding is a very well-understood
technology and can run at high speeds for lighter webs; airlay excels particularly for high loft (above ~500
gsm) and heterogeneous fiber mixes. For example, to make a 50 mm thick hemp insulation batt, a carding
line would have to card a thin web, cross-layer it 10+ times, then bond —whereas an airlay unit might form it
in one pass. Fewer layers and interfaces also mean better cohesion for airlaid products. Both processes
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rely on thermal binder fibers, so the final compositions and environmental aspects are similar. Notably,
through-air bonded polyester battings (like those used in bedding or apparel) traditionally use carding, but
for natural fibers like hemp or recycled textiles which are less homogeneous, airlay is increasingly favored
(ANDRITZ at Inlegmash 2022 in Russia). Ultimately, airlay thermobonding offers greater flexibility in input
materials and often a higher-loft, more isotropic product than carded/crosslapped thermal bonding, at the
cost of slightly lower web formation speed for very light weights. For applications like insulation, filtration,
or cushion materials where thickness and random fiber orientation are advantages, airlay is the superior
choice.

Versus Chemical Bonding (Resin/Adhesive): Chemical bonding entails applying a liquid binder (such as
an acrylic or latex) to the loose fiber web and curing it to bind the fibers (Nonwovens manufacturing
process). Thisis common in certain padding, wipes, or insulation boards (e.g. fiberglass mats use phenolic
resin). While chemical bonding can produce very rigid, high-strength products (and can work with any fiber,
even those that aren’t thermoplastic), it has several downsides. Airlay thermobonding avoids the use of
chemical adhesives altogether, meaning no added chemicals and no need for drying ovens to remove
water/solvent. Chemical binders can make a product stiff or even brittle; a thermobonded hemp mat
remains soft and flexible. The environmental profile strongly favors thermobond: chemical processes often
use formaldehyde-based resins or other volatile compounds, raising issues of emissions and worker
exposure, whereas thermal bonding’s only emission is heat (and a slight polymer smell when hot). EDANA
notes that chemical bonding typically involves acrylic, SBR, or VAE polymer binders applied by
impregnation or spraying ( Nonwovens manufacturing process ) — essentially gluing the web. These add
weight (often 10-30% add-on) and can interfere with recyclability or compostability. In contrast, the binder
fiber in an airlay thermobond web is part of the fiber mix itself; if one designs the product for end-of-life,
one could choose a fully bio-based binder fiber and have a 100% bio-based product that is easier to
recycle (mechanically pull apart) or even compostable. Performance-wise, chemical bonding can impart
higher stiffness (desirable for certain panels) and is used to make very thin, dense papers or wetlaid mats
that airlay (a dry process) cannot. However, for the thick nonwovens in focus (insulation, cushioning),
chemical bonding is less attractive because it can trap moisture (resins filling the pore space) and adds
chemicals to a supposedly natural product. Airlay thermobond ensures the final product is pure fiber and
polymer, with open pores and no external binder film, preserving breathability. Additionally, chemical
bonded lines must deal with water treatment (if water-based binders) or solvent recovery; the airlay
thermobond line is comparatively straightforward and clean. From a cost standpoint, avoiding chemical
binder saves on raw material and curing energy, though the capital cost of through-air ovens might be
comparable to binder application systems. Many manufacturers aiming for sustainability and circularity
are moving away from chemical bonding in favor of thermal or mechanical methods for these reasons. As a
result, airlay thermobonding is a key enabler for fully bio-based nonwovens, whereas chemical bonding
would reintroduce petrochemical content (unless a bio-resin is used, which remains less common).

To reiterate, airlay thermobonding combines the strengths of dry mechanical processing with the gentle cohesion
of thermal bonds. Compared to needlepunch, it provides higher loft and purity; compared to card/crosslap, it
offers material flexibility and isotropy; compared to chemical bonding, it is cleaner and more sustainable. Each
bonding method has its place, but for natural fiber nonwovens that require bulk, softness, and sustainability, airlay
thermobonding is often the optimal choice.

Applications Across Industries
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Thanks to its versatility, the airlay thermobond process (especially with hemp and other natural fibers) is finding
applications in multiple industries. Below are key sectors and how they benefit from airlaid hemp fiber nonwovens:

Construction - Thermal and Acoustic Insulation: Building insulation is a primary application for airlay
hemp mats. Hemp insulation batts (e.g. Hempitecture’s HempWool®) are used in walls, attics, and floors
as a sustainable replacement for fiberglass or mineral wool. These batts are friction-fit between studs,
providing high R-value along with the ability to regulate moisture and improve indoor air quality (no itch or
VOCs) (Hempwool - Hempitecture). In addition to thermal insulation, airlay hemp panels can serve as
acoustic insulation in interior partitions or ceilings, reducing sound transmission. Another construction use
is in acoustic panels and wall coverings — decorative yet functional panels made of compressed hemp fiber
mats that absorb sound and provide a natural aesthetic. Airlay thermobonding can also produce semi-rigid
boards: for example, Hempitecture’s PlantPanel™ is a continuous rigid insulation board made from hemp
fiber that won the RISE Innovation Award for its performance and sustainability (Hempitecture Wins Global
Innovation Award: RISE 2024 | Hempitecture Inc. | Wefunder, Home of the Community Round). These
boards can be used externally (sheathing insulation) or as prefabricated insulating components. Overall, in
construction, airlaid nonwovens offer a non-toxic, carbon-negative insulation solution that meets building
codes while advancing green architecture.

Automotive - Interior Headliners, Padding Layers and Insulation: The automotive industry has widely
adopted natural fiber nonwovens for lightweight composites and insulation. Airlay thermobonding enables
the creation of thick felts and molded mats used in vehicles. For instance, hemp or kenaf fiber mats
combined with polypropylene are molded into door panels, trunk liners, package shelves, and interior
trims. These mats take advantage of the fibers’ light weight and sound-damping properties to reduce
vehicle weight and cabin noise. Airlay lines can process automotive waste fibers or blends (cotton shoddy,
jute, hemp) into felts that are then die-cut or compression-molded with resins for structural parts (Airlaid
waste felt production line). Additionally, engine bay insulation pads and acoustic shields are often airlaid
felts that withstand heat while buffering sound. Carolina Nonwovens, for example, specializes in airlay
technology to produce acoustic and thermal insulation for automotive markets (ANDRITZ Airlay Line For
Sustainable Nonwovens Production Starts Up At Carolina Nonwovens | Textile World). By using recycled
and natural fibers, these products help automakers meet sustainability targets. Hemp fiber, in particular,
has high tensile strength which can improve the composite’s impact resistance — valuable in door panel
crash performance. The automotive adoption of airlaid natural fiber mats has grown due to the need for
weight reduction (every gram saved improves fuel efficiency or EV range) and use of recycled content. IND
HEMP’s processed fiber is suitable for such applications, supplying bast fiber that can be blended into
automotive felt formulations. As a result, many modern cars quietly incorporate airlay nonwovens in their
interiors, contributing to a quieter ride and a greener supply chain.
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Figure 2: Example of an automotive headliner made from a natural fiber nonwoven insulation composite. Hemp
and other plant fibers are airlaid and thermobonded into lofted mats, then thermoformed into custom-fit acoustic
liners. This material configuration offers excellent sound absorption, thermal insulation, and lightweight
performance—making it ideal for vehicle cabin roof applications where weight reduction and interior noise
suppression are key priorities.

Filtration — Air and Liquid Filters: Airlay thermobonded webs can be engineered for filtration media,
particularly coarse filtration and support layers. A hemp fiber airlaid mat can serve as a pre-filter in HVAC
systems, removing larger particles while offering low pressure drop due to its porous, lofted structure.
Natural fiber filters are attractive because of their biodegradability in single-use applications. For example,
industrial air filters or vacuum bag liners might use an airlaid hemp blend that can be composted after use.
In liquid filtration, thick nonwoven pads (sometimes called depth filters) made of cellulose or hemp can
filter sediments from water or oils — these could be as simple as quilted filter sheets or cartridge wraps. The
high loft and absorbency of hemp fiber mats also suits oil absorption pads for environmental spills. While
fine filtration (microfiber) is dominated by synthetics, there is growing interest in hybrid filters where a bio-
based support layer is combined with fine meltblown layers. An airlaid hemp mat could act as a sturdy
support layer or spacer in a filter assembly, providing thickness and fluid distribution. Its thermal bonding
ensures sufficient strength even when wet, especially if a portion of fibers are synthetic. Additionally,
activated carbon or antimicrobial powders could be dispersed into an airlaid web (since airlay can lay
down some non-fibrous particles) to create functional filter media. Overall, the use of airlay in filtration is
about marrying natural fibers’ capacity to trap particles and moisture with the structural needs of filter
elements. Early products are emerging, and the concept alighs with the sustainability trend in filtration (e.g.
biodegradable filter media for HVAC that can be safely composted rather than landfilled).

Packaging and Protective Materials: Sustainable packaging is another area where airlaid hemp mats
show potential. Nonwoven pads can replace polyurethane foams or bubble wrap as cushioning inserts in
packaging for sensitive equipment, appliances, or produce. A thick airlaid hemp batt, perhaps 100% bio-
based with PLA binder, can cradle items and absorb shocks, and later be recycled or composted. Such
pads are already used in some furniture and glass packaging. Thermal packaging is another niche -
insulated box liners made of hemp fiber nonwovens can keep perishable shipments (like food or
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pharmaceuticals) cold, replacing expanded polystyrene foam. These liners leverage the same thermal
insulation properties of hemp batts used in buildings, but in a flexible format that fits in a carton. After use,
the liner can biodegrade. Airlay thermobonding is ideal here because it can create thick mats with uniform
density, ensuring consistent thermal performance throughout the package. Additionally, protective
blankets and pads (for moving furniture or as bedding in transport of livestock, etc.) can be made via airlay
from low-cost natural fibers. Even molded packaging forms - similar to molded pulp - could be made by
airlaying fibers into a mold and thermobonding them into shape (though wet-lay molding is more common
for complex shapes). Compared to traditional plastic-based packaging, these solutions are renewable and
have end-of-life advantages. They also often have a lower carbon footprint, particularly if the fibers are
sourced from agricultural byproducts. IND HEMP’s fibers could find uses here by providing a domestic,
sustainable fiber source for packaging makers. Some companies are already marketing hemp-based
insulation panels for coolers and shipping, which are essentially airlaid nonwovens cut to size. As e-
commerce and cold-chain shipping expand, the demand for eco-friendly packaging insulators is rising,
making this a promising growth area for airlay hemp products.

e Other Industries: There are further innovative uses of airlay thermobonded natural fiber mats. In furniture
and bedding, airlaid pads serve as stuffing or batting in mattresses, sofas, and office panels. Hemp and
kenaf fibers are used in combination with foam scraps to create rebonded cushioning materials via airlay
(Airlay thermobonding line - TechnoPlants). In geotextiles, lightweight biodegradable mats made of coir or
hemp can be airlaid and lightly thermobonded (or needled) to produce erosion control blankets that
biodegrade after stabilizing soil for a few seasons. Hygiene products have a branch of “airlaid” (airlaid
paper with fluff pulp), but even here, there’s exploration of incorporating bast fibers for compostable wipes
or absorbents —though this typically involves airlaid pulp with chemical bonding and is a different process.
Still, the concept of combining bast fibers in absorbent cores is being researched (Innovative nonwoven
materials: airlay & needlefelt technology for a ...). We also see composites and advanced materials: airlaid
nonwovens can act as reinforcement in biocomposites, or as core materials in sandwich structures. For
example, a surfboard or boat panel could use an airlaid hemp core to add stiffness without much weight,
between layers of bio-resin. The possibilities continue to expand as R&D on biobased nonwovens
accelerates.

Itis clear that airlay thermobonding is a cross-cutting platform — any industry that needs a thick, fibrous mat can
potentially adopt this technology and swap out synthetics for natural fibers. Automotive and construction are
currently leading the charge (driven by regulatory and consumer pressure for sustainable materials), but filtration,
packaging, and others are catching up. Each application benefits differently: some prioritize weight and
performance, others sustainability and biodegradability. IND HEMP’s broad portfolio of fiber products and
technical expertise positions it to support all these sectors, by tailoring fiber dimensions, cleanliness, and
consistency to the specific application (e.g. finer fiber for smoother insulation batts, coarser fiber for composite
panels, etc.). The upcoming IDEA 2025 trade show will likely showcase many of these applications, underlining
that airlay + natural fibers is now a mainstream solution in nonwovens engineering.

Case Study: Hempitecture — Pioneering Hemp Fiber Insulation with Airlay
Thermobonding
One of the most illustrative examples of airlay thermobonding’s potential is the success of Hempitecture, a US-
based startup, in developing and commercializing hemp-based building materials. Hempitecture’s flagship

product, HempWool® insulation, is a direct outcome of applying airlay thermobond technology to natural fibers.
IND HEMP has been a critical partner in this journey, supplying the raw fiber and helping scale production. This
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case study highlights how the partnership leveraged airlay thermobonding to achieve a novel, award-winning
insulation material.

HempWool® Insulation: Hempitecture recognized the need for a healthier, more sustainable insulation and chose
industrial hemp fiber as the main ingredient. HempWool is a batt insulation (panelized, thick mat) composed of
90% hemp bast fiber and 10% binder fiber (Hempwool - Hempitecture). It is manufactured in a variety of
thicknesses (2” to 7.5”) to match conventional insulation R-values, with R3.7 per inch performance. To make
HempWool, Hempitecture built a state-of-the-art facility in Jerome, Idaho, installing a custom-designed airlay line
with thermal bonding ovens. The process takes decorticated IND HEMP fiber, opens it, airlays it into a lofty batt,
and through-air bonds it using low-melt bi-component fibers. The result is a lightweight insulation batt that can
friction-fit into stud bays. Because it’s airlaid, the batt is dimensionally stable and resists sagging, maintaining
constant thermal performance over time. HempWool is marketed as “the most sustainable, high performing
insulation material on the planet” (IND HEMP and Hempitecture Partner up - IND HEMP) — a bold claim backed by
its attributes: non-toxic, no VOC, safe to touch, mold-resistant, fire-resistant (with mineral salt treatment), and
carbon-negative. The product directly competes with fiberglass and mineral wool, offering builders an eco-friendly
alternative with comparable insulation values and easier installation (no special gear needed for handling). After
perfecting the product in pilot runs, Hempitecture scaled up production in 2022-2023 with IND HEMP’s support,
ensuring a reliable supply of quality fiber as they ramped up the Idaho plant (IND HEMP and Hempitecture
announce supply partnership - Specialty Fabrics Review). This venture also signaled the revival of American-grown
hemp in industrial materials, reducing reliance on imports.

Figure 3: Hempitecture’s HempWool® insulation batts (held by IND HEMP’s team members). These batts are made
using airlay thermobonding of hemp fibers, resulting in a high-loft product that fits between wall studs like
conventional insulation. The partnership between IND HEMP and Hempitecture delivers a fully domestic, plant-
based insulation solution.

IND HEMP Partnership: IND HEMP, based in Montana, is a leading processor of hemp fiber, and they partnered
with Hempitecture to enable this supply chain. Announced at the IDEA 2022 nonwovens conference, the
partnership is a “coordinated supply chain” where IND HEMP provides the first-touch processing — from hemp
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cultivation to decortication - yielding clean, consistent bast fiber for Hempitecture. IND HEMP coordinates hemp
farming across Montana, Oregon, Washington, and Idaho to supply the new Idaho insulation plant. By handling
genetics, agronomy, and fiber processing, IND HEMP frees Hempitecture to focus on product manufacturing and
innovation. Trey Riddle, IND HEMP’s Chief Strategy Officer, noted that Hempitecture’s use of natural fiber in
construction “showcases how IND HEMP’s products and sustainability benefits can be adopted successfully
across a wide range of applications.”) This collaboration not only provided Hempitecture with material, but also
with technical know-how about the fiber’s properties, helping to fine-tune the airlay process (for instance,
optimizing fiber length for smooth feeding and good web formation). The partnership is also about shared values —
both companies are mission-driven to restore American manufacturing, empower rural economies, and drive
innovation in sustainable materials. The success of HempWool demonstrates the viability of this model:
connecting local agriculture to high-tech manufacturing to produce green building materials.

RISE Award and Recognition: In 2024, Hempitecture’s work earned major recognition in the nonwovens industry.
Their new product PlantPanel™, a rigid continuous insulation board made with the same core principles (hemp
fibers, recycled content, airlaid bonding), was nominated and ultimately won the 2024 RISE® Innovation Award by
INDA (Hempitecture Wins Global Innovation Award: RISE 2024 | Hempitecture Inc. | Wefunder, Home of the
Community Round). The RISE Award honors breakthroughs that meet unmet needs; PlantPanel was celebrated as
it “uses unique manufacturing technologies with sustainable feedstocks” to create a much-needed biobased
insulation solution. This was a prestigious accolade, as Hempitecture beat out other finalists including large
companies with advanced nonwoven products. The award highlights the industry’s acknowledgement that airlay
thermobonding with natural fibers is a true innovation — one that solves pressing problems (like high embodied
carbon in construction) and delivers performance. Hempitecture’s CEO Mattie Mead presented the company’s
vision at the RISE conference, emphasizing how they are “reimagining the built environment with high
performance, carbon negative materials like PlantPanel & HempWool.” The win not only boosts Hempitecture’s
credibility but also shines light on IND HEMP as the key supplier enabling this innovation. It validates IND HEMP’s
strategy of investing in quality fiber production and partnering on product development. The award also generated
media coverage and interest from OEMs and product manufacturers who may now consider natural fiber
nonwovens for their own applications.

Scaling and Future Outlook: Hempitecture’s factory is now operational (a 33,000 sq.ft. energy-efficient facility, as
reported in early 2023 (Hempitecture opens new airlaid facility)) and ramping up output of HempWool insulation
for residential and commercial projects across the U.S. With the IND HEMP partnership, they have a pipeline of raw
material from regional farms, exemplifying a farm-to-fiber-to-fabric supply chain. This model reduces
transportation emissions and ensures traceability (builders know the insulation in their walls literally grew in
American fields a year prior). The success has spurred interest in new products —for instance, Hempitecture has
mentioned developing a hemp Fiberboard or “Fiberboard 2.0” as well as exploring acoustic panels and other
nonwoven composites (Hempitecture Rolls Out $5M Equity Raise - HempBuild Magazine). All these leverage the
core airlay thermobond process with tweaks in formulation and thickness. The case of Hempitecture serves as a
blueprint: with the right partnership and technology, natural fiber nonwovens can break into mainstream industries
traditionally dominated by mineral and synthetic materials. It also demonstrates the importance of trade shows
(like IDEA and RISE) and industry collaboration in nurturing innovation - Hempitecture and IND HEMP used these
platforms to find each other and announce their progress (IND HEMP and Hempitecture Partner up - IND HEMP).
As we look toward IDEA 2025, Hempitecture stands as a star example on the showroom floor, likely spurring others
to consider hemp fiber and airlay processes in their product development.

IND HEMP’s Role and Technical Leadership (Ahead of IDEA 2025)

11


https://wefunder.com/updates/176476-hempitecture-wins-global-innovation-award-rise-2024#:%7E:text=Hempitecture%20was%20named%20a%20finalist,materials%20like%20PlantPanel%20%26%20HempWool
https://wefunder.com/updates/176476-hempitecture-wins-global-innovation-award-rise-2024#:%7E:text=Hempitecture%20was%20named%20a%20finalist,materials%20like%20PlantPanel%20%26%20HempWool
https://www.nonwovensnews.com/raw-materials-news/16194-hempitecture-opens-new-airlaid-facility#:%7E:text=Image
https://www.hempbuildmag.com/home/hempitecture-ny-5-equity-raise#:%7E:text=Hempitecture%20Rolls%20Out%20%245M%20Equity,in%20sizes%20%C2%BE%20inch
https://indhemp.com/ind-hemp-and-hempitecture-partner-up/#:%7E:text=We%20spent%20the%20week%20in,Hempitecture%20has

As the nonwovens industry prepares for IDEA® 2025 - one of the world’s premier events for nonwovens and
technical fabrics — IND HEMP is poised to showcase its leadership in sustainable fiber solutions. The company’s
involvement in projects like Hempitecture’s insulation is just one facet of their broader mission to integrate hemp
fiber into advanced manufacturing. IND HEMP occupies a unique position as a specialized fiber supplier with a
deep understanding of both agriculture and technical processing, making them an ideal partner for OEMs adopting
airlay thermobonding or other nonwoven processes with natural fibers.

Reliable Fiber Supply at Scale: One of the challenges in using natural fibers industrially is variability and supply
consistency. IND HEMP tackles this by controlling the value chain from farm to fiber. They work with farmers to
select optimal hemp cultivars (high bast fiber yield, suitable fiber quality), provide agronomic support, and
coordinate hundreds of acres of production. At their Fort Benton, MT facility, they perform decortication and initial
fiber processing (“first touch”) to extract the bast fibers and clean, refine, and cut them to required specifications.
The output is bales of consistent fiber that can feed into nonwoven lines with predictable performance. By
investing in modern processing equipment, IND HEMP ensures the fiber has uniform length, low shiv (wood
particle) content, and the strength/fineness needed for the intended process (airlay, carding, etc.). This reliability
removes a major uncertainty for technical partners — they can count on “a consistent supply of raw hemp bast fiber
at scale”. As demand grows, IND HEMP is expanding cultivation acres and processing capacity in the Western US,
signaling to the market that tens of thousands of pounds of hemp fiber can be delivered just-in-time for
manufacturing runs. This is crucial for OEMs who might fear relying on a new material; IND HEMP essentially de-
risks the feedstock aspect. At IDEA 2025, IND HEMP will likely emphasize this capability, perhaps even unveiling
new fiber grades or pre-blended fiber offerings (e.g., hemp fiber already blended with bicomponent binder fiber in a
bale, ready for airlay feeding). Such innovations can simplify adoption for nonwoven producers.

Technical Expertise and R&D: Beyond supply, IND HEMP brings technical knowledge in how natural fibers interact
with nonwoven processes. Their team, which includes textile and composite experts, actively researches fiber
treatments and optimizations. For example, fiber conditioning (moisture, antistatic treatment) can greatly improve
the running of fibers on an airlay line — IND HEMP can provide guidance there. They also explore fiber modifications
like cottonization (fine opening) for ultrafine webs, or blending in additives (fire retardants, antimicrobial agents) at
the fiber stage for enhanced product functionality. By doing so, IND HEMP acts not just as a supplier butas a
solutions provider, helping partners tweak formulations to achieve target product specs. This kind of collaboration
was evident with Hempitecture and can be extended to others —whether it’s an automotive tier-1 trying to reach a
certain sound absorption coefficient, or a filtration company aiming for a certain permeability, IND HEMP can
adjust fiber parameters or recommend process changes. The company’s participation in industry conferences (like
presenting in panels or technical sessions at IDEA) further cements their authority. They translate agronomic and
sustainability advantages of hemp into the language of performance and ROI that engineers and product managers
require.

Sustainability and Marketing Advantage: IND HEMP’s products carry inherent sustainability narratives — carbon
sequestration, regenerative agriculture, Made-in-USA, and end-of-life biodegradability. For OEMs and brands,
incorporating IND HEMP fibers into their nonwoven products can bolster ESG credentials and marketing stories.
IND HEMP often provides data and storytelling around these benefits: for instance, how many pounds of CO, are
sequestered in a pallet of hemp insulation, or how using hemp in car interiors can improve lifecycle assessments.
At trade shows, such as IDEA, attendees will be keen to find materials that help meet recycled or biobased content
goals without sacrificing performance. IND HEMP is likely to highlight case studies (Hempitecture and others) and
possibly new partnerships in diverse areas. Since IDEA 2025 will feature Nonwovens & Filtration themes, IND
HEMP can position itself at the intersection of performance and sustainability — a supplier that not only provides
fiber but helps partners create award-winning, marketable products (as evidenced by the RISE Award). Their booth
and white papers may emphasize the carbon-negative aspects of hemp nonwovens, appealing to companies
seeking to reduce Scope 3 emissions. In doing so, IND HEMP reinforces that choosing their fiber is not just an
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environmental decision but a smart business move aligning with consumer trends and likely future regulations
(e.g., preference for natural fibers in EU automotives or credits for biobased building materials).

Collaboration Opportunities: Looking ahead, IND HEMP is exploring new applications of airlay thermobonding
beyond insulation. They are interested in working with partners in automotive composites, furniture, and even
advanced composites (like carbon-negative panels for prefab construction). By bringing fiber expertise to the table,
IND HEMP invites OEMs to co-develop products — much like they did with Hempitecture. This could involve trials at
technical centers (some equipment suppliers have pilot lines where IND HEMP fiber could be tested in various
nonwoven processes). The technical partnership model means IND HEMP might supply material for prototyping or
testing, share data, and iterate with manufacturers. At IDEA 2025, IND HEMP will likely network with equipment
makers too, ensuring that the latest airlay, carding, or needlepunch machines have settings optimized for hemp
fiber. For example, working with an airlay machine vendor to create a “hemp fiber setting” could be something on
the horizon. By actively engaging with all parts of the supply chain — from farmers to machinery companies to end-
product manufacturers — IND HEMP cements its role as a hub of hemp fiber innovation.

In conclusion, IND HEMP’s role extends far beyond farming hemp. They are becoming a cornerstone of the
nonwoven industry’s sustainability transformation, providing both the material and the know-how to make natural
fiber products successful. Their collaboration with Hempitecture demonstrates what is possible: a home-grown
innovation that wins awards and market share in a mature industry (insulation) through the smart use of airlay
technology and biomass fiber. As IDEA 2025 approaches, IND HEMP stands ready to showcase these
accomplishments, share knowledge in formal presentations or informal meetings, and launch the next wave of
partnerships. They aim to firmly establish that when it comes to airlay thermobonding and natural fibers, IND
HEMP is the go-to expert and supplier — a partner who can reliably deliver the fiber of the future for the nonwovens
of today.

Conclusion

The airlay thermobond process is proving to be a game-changer in nonwoven manufacturing, especially for those
aiming to incorporate natural fibers like hemp into high-performance products. We have seen how the technology
works — using air to create lofty webs and heat to bond them — and why it offers unique benefits in terms of material
flexibility, product loft, and sustainability. When compared to traditional bonding methods, airlay thermobonding
holds its own or excels, particularly in producing thick, insulative, and environmentally friendly mats. Real-world
applications from hemp insulation in construction to automotive interior parts illustrate that what was once a
niche conceptis now commercial reality. Hempitecture’s case showed that, with the right vision and partnerships,
airlaid hemp nonwovens can achieve industry accolades and market adoption, delivering not just comparable but
superior solutions (a healthier insulation, a carbon-negative product, etc.).

For technical partners and OEMs evaluating this space, the key takeaway is that airlay + natural fibers is a mature,
viable manufacturing approach — one that can align product portfolios with the sustainability demands of the
2020s without compromising on quality or performance. Critical to making this transition successfulis
collaborating with experienced suppliers like IND HEMP that understand both the material and process intricacies.
As this white paper detailed, IND HEMP’s expertise can de-risk and accelerate projects in this domain.

Finally, as the industry gathers at IDEA 2025 and beyond, we anticipate even greater momentum for sustainable
nonwovens. Innovations in machinery, fiber processing, and binder chemistries (e.g. new bio-binder fibers) will
further enhance airlay thermobonding capabilities. Companies that invest now in learning and integrating these
technologies will be positioned as leaders in offering eco-conscious products — whether that’s the quiet car with
hemp-based acoustic insulation, the energy-efficient building with hemp walls, or the next-gen filter that is
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compostable. The airlay thermobond process unlocks these possibilities by bridging advanced manufacturing with
natural materials. It embodies the concept of “technological innovation meeting renewable resources” to create
solutions that are not only commercially competitive but also environmentally responsible. Embracing this
technology is not just an engineering decision, but a statement of commitment to a sustainable future in
manufacturing.
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