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Introduction: The SEA Challenge — Where

Traditional Insulation Goes to Die

Operating an industrial facility in Southeast Asia is an engineering battle
against nature. The region's defining climate—year-round temperatures
exceeding 35°C, relative humidity persistently hovering between 80% and
90%, heavy monsoon seasons, and corrosive coastal salt spray—creates the
ultimate "meat grinder" for industrial materials.

In this extreme environment, specifying outdated insulation standards is no
longer just inefficient; it is an operational liability. Ordinary insulation materials
like mineral wool, fiberglass, and polyurethane foams become industrial
hazards. When exposed to tropical humidity, they act as high-capacity
sponges. They absorb moisture, sag under vibration, lose their thermal
resistance, and worst of all, trap liquid water directly against metal surfaces.
This creates a permanent corrosive poultice, triggering catastrophic Corrosion
Under Insulation (CUI).

To survive and thrive, EPC contractors and facility owners need a paradigm
shift. This guide evaluates silica aerogel-based insulation — specifically
hydrophobic, nano-porous silica composites — as a high-performance
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alternative to traditional materials in extreme tropical environments.
Performance data for HEBEI WOQIN products are presented herein as a
technical reference case.

The Aerogel Paradigm Shift: 4 Universal
Physical Advantages

Whether insulating a cryogenic LNG pipe or protecting a high-speed train, top
EPC contractors increasingly specify Silica Aerogel insulation because it
delivers four universal physical advantages that demonstrate significant
performance gains over traditional materials:

1. Ultra-Thin Space Saving

Aerogel achieves superior thermal performance at 1/3 to 1/5 the thickness of
traditional materials. By utilizing a nano-porous structure, it significantly
reduces the facility footprint, widens maintenance walkways, and slashes
logistical costs.

2. >99.7% Hydrophobic & Breathable

Aerogel matrix completely repels liquid water while remaining highly
vapor-permeable. This one-way breathable shield physically blocks moisture
from migrating toward the pipe surface, fundamentally solving moisture
absorption and eliminating the breeding ground for CUI.

3. Class A1 Fireproof & Zero Toxic Smoke

Purely inorganic and non-combustible, Aerogel achieves a rigorous Class A1
fire rating. It does not burn and releases zero toxic smoke, ensuring absolute
facility and personnel safety during emergency evacuation scenarios.

4. Maintenance-Free Longevity

Engineered with a highly resilient fiber matrix, aerogel is exceptionally
resistant to continuous vibration, thermal shock, and chemical degradation. It
will not tear, crush, or sag, ensuring a decades-long, maintenance-free
lifespan even under the most brutal industrial abuse.

Technical Specification Matrix: Selecting the
Right Shield
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To ensure precision engineering, HEBEI WOQIN categorizes its aerogel
solutions into two primary high-performance lines:

Wogqin Aerogel

Feature Wogqin Aerogel Blanket Coating

Thermal 0.020 W/(m-K) @ 25°C _ o
Conductivity 0.017 W/(m-K) @ 25°C 0.032 Wilm-K) @ 25°C
Temperature 1196°C to +1000°C L40°C to +200°C
Range

Primary Complex geometries,

Industrial piping, LNG, BESS

Application tanks, roofs
Installation \Wrapping / Layering Spray / Trowel / Brush
Thickness 3mm, 5mm, 10mm, 15mm, 20mm 2mm — 10mm (per

layer)

Engineering Data: Thermal Performance vs.

Temperature

To provide EPC contractors with precise data for thermodynamic modeling,
the following curve illustrates the thermal conductivity stability of HEBEI
WOQIN Silica Aerogel insulation from 25 °C to 600 °C. Tested according to
GB/T 10294 and GB/T 10295 standards, the material maintains elite
performance even at extreme industrial temperatures.

Key Performance Data Highlights:
Ambient Efficiency: 0.01955 W/(m-K) @ 25 °C
Mid-Range Stability: 0.03347 W/(m-K) @ 300 °C
Extreme Temp Endurance: 0.08679 W/(m-K) @ 600 °C

Reliability: Cubic Fit correlation R = 0.9936 ensures high-precision
predictive modeling for heat loss calculations.
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Indicator Test Individual
No. Test Item Test Basis
Requirement | Result | Judgment
Avg. Temp. | GB/T10295- )
1 0.021 0.01955 C liant
25°C 2008 ompHan
Avg. Temp.
2 \ 0.02228 \
100°C
3 Avg. Temp. 0.028 0.02445 | Compliant
2000C . . omp 1an
Thermal
.. Avg. Temp. )
4 Conductivity 0.034 0.03347 Compliant
300°C GB/T10294-
W/ (mK)
Avg. Temp. 2008 i
5 0.043 0.04259 Compliant
400°C
Avg. T .
6 Ve b 0.068 0.06716 | Compliant
500°C
Avg. T .
7 Vfoofénp 0.088 0.08679 | Compliant
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Table of Contents: The 9 Pillars of Aerogel

Defense

To address the unique bottlenecks of Southeast Asia's industrial landscape,
this whitepaper breaks down our specialized engineering solutions across nine
critical sectors:

Pillar 1: Oil & Gas: Advanced CUI Prevention

Pillar 2: LNG & Cryogenic: Surviving -196°C Extreme Cold
Pillar 3: Fertilizer & Chemical Plants: Eliminating Cr(VI) Risks
Pillar 4: Metro & Rail Transit: Beating the "Sweating Train"

Pillar 5: Marine & Shipbuilding: Lightweighting and Vibration
Resistance

Pillar 6: Data Centers & Cold Storage: Zero-Dust Condensation Control
Pillar 7: Power Substations: Stopping Electrical Short Circuits

Pillar 8: Chemical Tank Cooling: Passive Thermodynamics vs. Water
Spray

Pillar 9: Commercial Building Roofs: Defeating the Tropical Sun

Pillar 1 — Oil & Gas: Advanced CUI
Prevention

Corrosion Under Insulation (CUI) is the deadliest threat to Oil and Gas (O&G)
pipelines. When traditional insulation materials, such as mineral wool or PE
foam, are deployed in tropical environments, they act as high-capacity
sponges. Once moisture breaches the weather cladding and reaches the
high-temperature pipe surface, it triggers catastrophic hidden corrosion.
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Specifying outdated insulation standards in a modern facility is no longer just
inefficient—it is an operational liability.

1.1 The Complex Geometry Nightmare

Even when high-end rigid materials are specified, they often fail on the front
lines due to the realities of mechanical engineering:

The Brittle Failure: Rigid insulators, such as cellular glass, frequently
shatter at expansion joints during the dynamic thermal contraction and
expansion phases of piping. Once the material cracks, moisture easily
bypasses the thermal barrier.

The Geometry Blind Spots: Valves, flanges, and pipe supports are the
Achilles' heel of traditional wrap-around insulation. It is nearly
impossible to perfectly clad these complex shapes with rigid boards or
blankets. This creates exposed thermal bridges where condensation
immediately forms and freezes (or vaporizes, depending on the process
temperature).

Application Errors: Traditional industrial thermal paints often require
complex two-part (A+B) chemical mixing on-site. Human error in mixing
ratios frequently leads to coating failure and cracking.

1.2 The Physics of Pre-Mixed Aerogel Coatings

To solve this, HEBEI WOQIN engineered a purely active defense system:
Single-Component Aerogel Coating. This applied material science is designed
specifically to eliminate the gaps left by traditional cladding. Backed by
rigorous national laboratory testing, the physical parameters redefine thermal
defense:

100% Pre-Mixed (Single Component): Delivered ready-to-use.
Because aerogel particles are exceptionally lightweight, they may float
during transit. Applicators simply need to agitate the bucket with a
standard low-speed drill mixer until the matrix is uniformly smooth and
lump-free (typically 3—-5 minutes) to re-disperse the aerogel particles.
Zero on-site chemical blending means zero ratio errors.

Extreme Thermal Resistance: The laboratory-tested thermal
conductivity sits at a groundbreaking 0.032 W/(m-K) at 25°C. For
industrial equipment operating up to 200°C, a millimeter-level coating
thickness is sufficient to achieve dramatic heat retention.
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Eliminating the Air Gap (1.1 MPa Bond Strength): According to JG/T
157-2009 standards, the coating boasts a bond strength of 1.1 MPa. It
bonds to the metal substrate like a second skin. By eliminating the
annular air space between the pipe and the insulation, it removes the
very environment where CUI develops.

1.3 Standard-Setting Performance: Water and
Fire

In the O&G sector, thermal performance means nothing without safety and
durability. the coating has been tested against the harshest metrics:

Relentless Hydrophobicity: Under the GB/T 1733 testing standard,
the coating exhibited no abnormality after 96 hours of continuous water
exposure. Once cured, it forms an impenetrable hydrophobic shield
against monsoon rains and saline moisture.

Maximum Fire Safety (Class A1 GB 8624): Tested under GB/T 5464
and GB/T 14402, the coating achieved the highest Class A1
(Non-combustible) rating. The data is definitive and easily surpasses
refinery safety specifications:

Sustained burning time: 0 seconds
Average furnace temperature rise: 4°C
Mass loss rate: 0.02%

Total combustion calorific value: 0.3 MJ/kg

1.4 Core Applications in O&G Infrastructure

Safe-Touch (Personnel Protection): In cramped petrochemical plants
or FPSO platforms, exposed high-temperature pipes are a severe burn
hazard. Just a few millimeters of Aerogel coating can drop a 150°C
surface down to a safe-touch temperature (below 60°C) without bulking
up the pipe's external diameter.

Seamless Coverage of Complex Geometries: If you can spray it or
brush it, you can insulate it. It provides a seamless thermal envelope
over complex valves, flanges, and structural pipe supports where
blankets fail.
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Offshore FPSO Weight Reduction: Space and weight are at an
absolute premium offshore. Replacing bulky metal-clad mineral wool
with ultra-thin aerogel coatings frees up critical load capacity and tight
walkways on FPSO vessels.

Pillar 2 - LNG & Cryogenic:
Surviving -196°C Extreme Cold

Operating LNG terminals and cryogenic pipelines in Southeast Asia is an
engineering paradox. While the internal media flows at temperatures as low as
-160°C to -196°C, the external environment remains at a constant 30°C+ with
90% humidity. This extreme Delta-T, combined with the tropical dew point,
pushes conventional insulation systems to their physical breaking point.

2.1 The "Ice Ball Effect” in Tropical

Environments

In high-humidity regions, any minor failure in the cryogenic insulation system is
rapidly magnified by physics.

Moisture Ingress and Freezing: Traditional cryogenic materials like
Polyisocyanurate (PIR) or Cellular Glass are rigid and prone to
developing micro-cracks due to the intense thermal contraction of the
pipe. In 90% humidity, water vapor is sucked into these cracks and
freezes instantly against the pipe wall.

Volumetric Expansion Disaster: As water turns to ice, it expands,
further widening the cracks and allowing even more moisture to enter.
Eventually, a massive "ice ball" forms outside the insulation. This adds
tons of unintended weight to the pipe rack and can lead to structural
failure.

Thermal Failure: Once icing occurs, the thermal conductivity
($k$-value) of the insulation layer spikes from 0.02 to over 2.0. The
system effectively ceases to function, leading to massive boil-off gas
(BOG) losses.
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2.2 Structural Bottlenecks of Traditional

Cryogenic Insulation

The Thickness Burden: To prevent condensation in tropical heat,
traditional PIR systems often require multiple staggered layers,
resulting in total thicknesses exceeding 200-300mm. This severely
congests pipe racks in LNG terminals.

Contraction Joint Failure: Rigid materials do not shrink with the pipe.
This creates internal air gaps that require complex contraction joints
and spring-loaded sealing systems, which are notoriously difficult to
install correctly and even harder to maintain.

2.3 Wogqin Aerogel: Performance at the

Molecular Level

To meet the rigorous demands of the LNG sector, HEBEI WOQIN has
engineered specialized cryogenic-grade aerogel blankets with parameters that
redefine the state-of-the-art:

Superior Cryogenic Thermal Conductivity: While our standard
conductivity is 0.020 W/(m-K) at room temperature, aerogel’s
performance actually improves in deep cold. At a mean temperature of
-160°C (tested per ASTM C177 / GB/T 10294), our conductivity ranges
from 0.012 to 0.016 W/(m-K). This allows a 50-80mm layer of aerogel
to outperform 200mm of traditional PIR.

Inherent Cryogenic Flexibility: Our material remains flexible and
resilient even at -196°C. It contracts and expands in perfect
synchronicity with the stainless steel piping, eliminating internal air gaps
and the risk of stress-cracking.

Integrated Vapor Barrier System: The natural >99.7% hydrophobicity
of the aerogel, combined with our specialized cryogenic foil backing,
creates a multi-layered vapor defense that makes the "Ice Ball Effect"
physically impossible.

2.4 Engineering ROI for LNG Projects
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Pipe Rack Optimization: Reducing insulation thickness by over 60%
allows EPCs to design tighter pipe racks or increase the width of
maintenance walkways, significantly improving facility safety and
footprint efficiency.

Lowering Total Installed Cost (TIC): While the unit price of aerogel is
higher than PIR, the TIC is often lower. Savings are realized through
reduced cladding area, the elimination of complex contraction joints,
faster installation cycles, and the total removal of future de-icing
maintenance costs.

Coupled Fire & Cryogenic Protection: Aerogel blankets serve a dual
purpose. In the event of a fire at an LNG terminal, the same insulation
that prevents icing also provides up to 2 hours of Passive Fire
Protection (PFP) for critical ESD valves and pipelines.

Field Case Reference: In a high-humidity LNG facility, 60mm of Woqin
Cryogenic Blanket successfully replaced 180mm of traditional rigid PIR. This
intervention eliminated recurring frost heaving and significantly reduced
Boil-Off Gas (BOG) rates, proving the superior thermal efficiency and
long-term reliability of the Aerogel system in extreme tropical climates.

Pillar 3 — Fertilizer & Chemical
Plants: Eliminating Toxic Chromium
(VI) & Corrosion Risks

In the fertilizer and chemical processing industries of Southeast Asia, thermal
management is not just a matter of energy efficiency—it is a critical issue of
occupational health, safety, and environmental (HSE) compliance.
High-temperature stainless steel assets, such as ammonia converters and
nitric acid reactors, face a unique and deadly threat when paired with
traditional insulation.

3.1 The Silent Killer: Hexavalent Chromium
[Cr(VI)] Formation

A widespread but often overlooked hazard occurs when stainless steel
operates at temperatures exceeding 400°C (752°F).
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The Chemical Catalyst: Traditional insulation materials, including
mineral wool and calcium silicate boards, often contain significant
amounts of calcium compounds (Calcium Oxide, CaO).

The Toxic Reaction: Under high-temperature conditions, the presence
of calcium oxide (CaO) in traditional insulation can promote the
high-temperature oxidation of chromium on the stainless steel
surface. This reaction facilitates the conversion of safe trivalent
chromium into Hexavalent Chromium [Cr(V1)], a highly unstable and
potent human carcinogen.

The Maintenance Hazard: During maintenance shutdowns, workers
stripping away old insulation are exposed to yellow-colored Cr(VI) dust.
This poses a severe health risk and can lead to massive regulatory
fines under OSHA and international environmental standards.

3.2 CUl in Aggressive Chemical Environments

Fertilizer plants are notoriously corrosive. The combination of high humidity
and the presence of chemical vapors (such as ammonia or sulfur compounds)
accelerates the Corrosion Under Insulation (CUI) cycle.

Chemical Absorption: Traditional porous insulation absorbs not only
water but also chemical particulates from the atmosphere. This turns

the insulation into a concentrated corrosive poultice that eats through
expensive stainless steel alloys.

Vibration and Dusting: Chemical plants often involve high-vibration
machinery. Traditional wools break down into dust over time, losing
their structure and leaving critical equipment exposed to thermal
shocks.

3.3 The Woqin Solution: 100% Calcium-Free

Aerogel Matrix

To eliminate the risk of Cr(VI) and provide long-term protection, HEBEI
WOAQIN has developed a high-purity Silica Aerogel solution specifically for the
chemical sector:

Zero Calcium Chemistry: Aerogel is composed of high-purity,
nano-porous Silica (SiO2). It is 100% Calcium-Free, ensuring that no
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chemical pathway exists for the formation of Hexavalent Chromium,
regardless of the operating temperature.

Hydrophobic Chemical Barrier: With a hydrophobic rate of >99.7%,
Aerogel blankets prevent liquid moisture and chemical-laden
condensation from reaching the asset surface. This effectively
"decouples" the steel from the corrosive environment.

High-Temperature Stability: While standard materials degrade, Woqin
Aerogel maintains its structural integrity and thermal conductivity up to
650°C. It does not settle or sag, ensuring consistent protection for the
life of the asset.

3.4 HSE & Operational Engineering Benefits

Regulatory Compliance: By switching to calcium-free aerogel, facility
operators proactively meet tightening safety regulations regarding
worker exposure to carcinogenic dust, simplifying HSE audits and
reducing liability.

Simplified Inspection: Due to the ultra-thin profile of aerogel (requiring
50%—70% less thickness than mineral wool), inspection teams can use
non-destructive testing (NDT) methods more effectively, allowing for
"CUI-free" monitoring without removing the insulation.

Rapid Maintenance Turnarounds: Aerogel blankets are reusable and
do not generate hazardous dust during removal. This allows for faster
maintenance cycles and significantly lower disposal costs compared to
contaminated mineral wool.

Pillar 4 — Metro & Rail Transit:
Beating the "Sweating Train"

As Southeast Asia rapidly expands its urban rail and metro networks, rolling
stock manufacturers and infrastructure EPCs face a unique thermal
management crisis. The combination of highly air-conditioned train cabins
operating in extreme tropical humidity creates a severe condensation problem,
commonly referred to in the industry as the "sweating train" effect.

4.1 The Condensation Crisis in Tight Spaces
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In rail transit, space is the ultimate premium. The cavities between the train's
exterior metal shell and the interior cabin panels are exceptionally narrow.

Compression Failure: Traditional elastomeric rubber foams or
fiberglass blankets require significant thickness to maintain surface
temperatures above the tropical dew point. When engineers force these
bulky materials into narrow cabin walls or HYAC duct spaces, the
insulation is physically compressed.

The Dew Point Breach: Compression destroys the material's internal
air pockets, drastically increasing its thermal conductivity. The
insulation surface temperature drops below the ambient dew point, and
heavy condensation immediately forms.

The Fallout: This "sweating" drips onto ceiling panels, ruins cabin
aesthetics with mold, and—most critically—poses a severe short-circuit
risk to the complex electronic wiring harnesses hidden within the walls.

4.2 The Ultra-Thin Aerogel Envelope

HEBEI WOQIN Aerogel resolves the spatial paradox of rail transit by
decoupling thermal performance from material thickness.

Zero-Compression Installation: With a thermal conductivity of 0.020
W/(m-K), aerogel blankets deliver the required thermal resistance at just
1/3 to 1/5 the thickness of traditional foams. For equivalent thermal
resistance, a 10mm aerogel blanket can effectively replace 30mm of
traditional rubber foam, fitting perfectly into shallow structural cavities
without any compression.

Absolute Dew Point Control: By maintaining its full thermal resistance
in tight spaces, aerogel ensures the interior-facing surface remains well
above the dew point. Combined with its >99.7% hydrophobic nature, it
physically repels moisture, keeping the hidden cavities completely
bone-dry and protecting sensitive electronics.

4.3 Subsurface Fire Safety: Zero Toxic Smoke

For underground metro systems, thermal performance is secondary to life
safety. The deadliest factor in a subway tunnel fire is not the flames, but the
toxic smoke generated by burning interior materials.
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The Foam Liability: Traditional polyurethane and elastomeric foams
are petrochemical derivatives. In a fire, they melt, drip, and release
lethal clouds of cyanide and carbon monoxide, severely hindering
evacuation.

Class A1 Non-Combustible: Woqin Silica Aerogel is purely inorganic.
It is certified Class A1 non-combustible, meaning it will not ignite, will
not contribute to flame spread, and crucially, releases zero toxic smoke.
It provides the ultimate passive fire barrier, buying critical time for
passenger evacuation in deep subterranean environments.

4.4 Acoustic Damping and Vibration Resilience

Trains are high-vibration environments. Traditional fibrous wools tend to shake
apart, settle, and create uninsulated voids over years of operation. The aerogel
matrix is highly resilient and structurally stable. It absorbs continuous
mechanical vibration without structural degradation, providing a permanent
thermal shield while simultaneously decoupling acoustic noise from the
exterior tracks, ensuring a quieter, more comfortable passenger experience.

Pillar 5 — Marine & Shipbuilding:
Lightweighting and Vibration
Resistance

In the marine and shipbuilding sectors—ranging from commercial cargo
vessels to floating production storage and offloading (FPSO)
units—engineering constraints are exceptionally unforgiving. Operating in
Southeast Asia’s highly corrosive, salt-laden marine environments while
managing strict vessel weight limits requires insulation that goes beyond
simple thermal resistance.

5.1 The Weight and Space Premium

In naval architecture, every additional kilogram of deadweight directly reduces
payload capacity and increases fuel consumption.

The Bulk Penalty: Traditional marine insulation, such as metal-clad
mineral wool, is heavy and requires significant thickness (often 100mm
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to 150mm) to meet thermal and acoustic requirements for engine rooms
and bulkheads.

Space Constraints: On an FPSO or a commercial vessel, space is a
finite and expensive commodity. Bulky insulation severely restricts
movement in mechanical rooms, narrows service corridors, and
reduces the usable volume of the hull.

5.2 The Vibration Settling Flaw

Marine vessels are subjected to continuous, multi-axis mechanical vibration
from massive diesel engines, propulsion shafts, and ocean waves.

Structural Degradation: Traditional fibrous insulation materials are
highly susceptible to vibration. Over months of continuous operation,
these materials suffer from "settling" or "sagging."

Thermal Bridging: As the wool fibers break down and sink to the
bottom of the wall cavity or pipe cladding, they leave the upper sections
completely uninsulated. This creates massive thermal bridges, leading
to localized heat loss, immediate condensation, and accelerated deck
corrosion.

5.3 Aerogel’s Marine Optimization

HEBEI WOQIN Silica Aerogel is engineered to resolve the fundamental
conflicts of marine insulation, offering a superior strength-to-weight ratio and
absolute structural stability.

Extreme Lightweighting: By providing equivalent thermal
performance at 1/3 to 1/5 the thickness of mineral wool, aerogel
drastically reduces the total insulation payload. This weight reduction
directly translates to lower fuel costs and higher cargo capacity, while
the ultra-thin profile reclaims valuable square footage inside the vessel.

Vibration-Proof Matrix: The nano-porous structure of Aerogel is
inherently resilient. It absorbs and dissipates mechanical energy without
structural degradation. It will not sag, settle, or crumble, ensuring that
the thermal envelope remains 100% intact even after years of relentless
engine and wave vibration.

Defeating Salt-Spray Corrosion: The >99.7% hydrophobic nature of
the aerogel blankets physically repels corrosive saline moisture. It
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prevents saltwater from migrating through the insulation to the ship's
steel bulkheads, effectively neutralizing the threat of marine CUI.

5.4 Marine-Grade Fire Safety (IMO 2010 FTP
Code)

In the middle of the ocean, fire safety is the absolute highest priority. Standard
industrial fire ratings are often insufficient for marine applications.

Woqin Aerogel Composite has been rigorously tested and passed the
IMO 2010 FTP Code (International Maritime Organization Fire Test
Procedures) for marine-grade non-combustibility.

It serves as a formidable passive fire protection (PFP) barrier for critical
bulkheads and engine compartments, releasing zero toxic smoke and
ensuring maximum crew survivability during emergency scenarios.

Pillar 6 — Data Centers & Cold
Storage: Zero-Dust Condensation
Control

As Southeast Asia rapidly transforms into a global hub for cloud computing
and advanced cold chain logistics, facility engineers are battling a unique
intersection of thermodynamics: maintaining massive, continuous cooling
loads in one of the most humid environments on the planet. For Tier Ill and
Tier IV data centers, thermal management is directly tied to the facility's Power
Usage Effectiveness (PUE) and the operational survival of the server racks.

6.1 The Chilled Water Condensation Threat

Data centers rely on extensive networks of chilled water piping to feed
Computer Room Air Handlers (CRAH). In a tropical climate with a naturally
high dew point, these pipes are prime targets for severe condensation.

The "Indoor Rain" Phenomenon: When bulky traditional insulation
(like rubber foam or fiberglass) is compressed into tight under-floor
plenums or overhead trays, it loses its thermal resistance. The surface
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temperature of the insulation drops below the ambient dew point,
causing condensation to form and drip.

Catastrophic Hardware Risk: In a server hall, a single drop of water
from a sweating chilled water pipe can short-circuit a server rack,
leading to catastrophic data loss, localized fires, and millions of dollars
in downtime.

6.2 The Particulate Contamination Hazard

Beyond moisture, traditional fibrous insulation poses an invisible but equally
deadly threat to IT infrastructure.

Micro-Fiber Shedding: Mineral wool and fiberglass naturally degrade
over time and shed microscopic fibers into the ambient air.

The Micro-Short Circuit: Driven by the intense airflow of the CRAH
units, these conductive or moisture-absorbing dust particles are sucked
directly into the server chassis. They clog heat sinks, foul cooling fans,
and can bridge electrical contacts on motherboards, causing
unexplained hardware failures and micro-short circuits.

6.3 The Aerogel Cleanroom Standard

HEBEI WOQIN Aerogel was engineered to meet the stringent,
contamination-free requirements of mission-critical environments:

Virtually Zero-Dust / Ultra-Low Particulate: Unlike traditional wools,
Aerogel blankets feature specialized cleanroom-grade lamination, and
Aerogel coatings cure into a solid, seamless matrix. They do not shed
micro-fibers, ensuring absolute compliance with data center air quality
standards (ISO 14644-1).

Absolute Dew Point Defense: With a thermal conductivity of just 0.020
W/(m-K), aerogel maintains a surface temperature safely above the
tropical dew point at a fraction of the thickness of rubber foam. It
guarantees a 100% dry exterior, completely eradicating the "indoor rain"
threat above or below the server racks.

Hydrophobic Fail-Safe: Should a localized pipe leak occur,

the >99.7% hydrophobic nature of the aerogel ensures the insulation
does not absorb the water, preventing the creation of a heavy, sagging,
mold-infested mess.
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6.4 Airflow Optimization and PUE Reduction

In a data center, space is directly proportional to cooling efficiency.

Unblocking the Plenum: Running chilled water pipes under a raised
floor often restricts the airflow pathways necessary to cool the servers.
By replacing 50mm of traditional foam with just 10mm-15mm of aerogel,
the cross-sectional area of the under-floor plenum is significantly
opened up.

Lowering PUE: Improved airflow means CRAH unit fans do not have to
work as hard to push cold air through the facility. This direct reduction in
parasitic fan power consumption translates to a measurable drop in the
facility's PUE, saving massive amounts of electrical costs over the
lifespan of the data center.

Pillar 7 — Power Substations:
Stopping Electrical Short Circuits

Power substations and electrical distribution networks are the nerve centers of
any industrial facility. In Southeast Asia, managing high-voltage
equipment—such as outdoor switchgears, transformers, and control
cabinets—presents a lethal challenge. The combination of intense tropical
humidity and rapid diurnal temperature variations creates the perfect storm for
electrical failure.

7.1 The Diurnal Condensation Threat

Outdoor electrical cabinets experience massive temperature swings. During
the day, solar radiation bakes the metal enclosures. At night, the temperature
drops rapidly.

Internal Dew Point Breach: As the metal cools, the air inside the
cabinet reaches its dew point. In an 80%+ humidity environment, this
immediately causes heavy condensation to form on the interior walls
and directly onto high-voltage busbars and sensitive relay components.

Arc Flash and Short Circuits: Water is highly conductive.
Condensation dripping onto live electrical components creates tracking
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paths, leading to localized short circuits, devastating arc flash
explosions, and total grid blackouts.

7.2 The Danger of Degrading Legacy Foams

To prevent condensation, engineers traditionally line the interior of electrical
cabinets with elastomeric rubber foams or polyurethane.

Dielectric Breakdown: Over time, thermal cycling and ambient
moisture degrade these polymeric foams. Once they begin to absorb
moisture, they lose their electrical resistance. Wet insulation in a
high-voltage cabinet becomes a dangerous conductive path rather than
a protective barrier.

Combustion Hazard: In the event of an electrical spark or minor short
circuit, traditional petrochemical-based foams act as fuel. They ignite
easily, rapidly turning a localized component failure into a catastrophic
cabinet fire that destroys the entire switchgear array.

7.3 The Silica Aerogel Dielectric Shield

HEBEI WOQIN Silica Aerogel provides an elegant, physics-based solution to
electrical cabinet thermal management, combining superior thermal resistance
with electrical safety.

High Dielectric Strength: Pure silica (SiO:) is an inherently excellent
electrical insulator. Aerogel blankets provide excellent dielectric
properties (typically >10 kV/mm), ensuring that even when applied in
close proximity to high-voltage busbars, they will not create conductive
paths.

Absolute Moisture Exclusion: The >99.7% hydrophobicity of the
aerogel matrix means it physically cannot absorb water. By maintaining
a highly efficient, ultra-thin thermal barrier (just 5mm to 10mm thick), it
stabilizes the internal cabinet temperature, preventing the dew point
from ever being reached and keeping the electronics 100% dry.

Space-Saving Application: Switchgears are densely packed with
copper busbars and wiring. Aerogel’s ultra-thin profile allows it to be
retrofitted into the tightest cabinet clearances without interfering with the
electrical hardware or restricting the necessary internal air circulation.

7.4 Containment of Electrical Fires (Class A1)
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Electrical fires burn intensely and fast. If a hardware malfunction causes a fire
inside a specific compartment, containment is critical.

Woqin Aerogel is Class A1 Non-Combustible. It will not ignite under arc
flash conditions and provides an impenetrable passive fire protection
(PFP) barrier. It ensures that a fire originating in one switchgear cell is
contained, preventing thermal propagation to adjacent cabinets and
saving millions of dollars in infrastructure.

Pillar 8 — Chemical Tank Cooling:
Passive Thermodynamics vs. Water
Spray

In the petrochemical and bulk liquid storage industries across Southeast Asia,
managing the temperature of massive, exposed storage tanks is a daily battle
against solar radiation. When storing highly volatile organic compounds
(VOCs), liquefied gases, or temperature-sensitive chemicals, thermal
management directly dictates facility safety, environmental compliance, and
product yield.

8.1 The Solar Radiation and Vapor Pressure
Crisis

Under the intense tropical sun, the metal skin of an uninsulated or poorly
insulated storage tank can easily exceed 60°C to 70°C.

VOC Boil-Off and Venting: As the tank absorbs solar heat, the internal
temperature rises, causing volatile liquids to vaporize and expand. This
spikes the internal vapor pressure. To prevent catastrophic structural
rupture, pressure relief valves are forced to open, venting valuable
chemical product directly into the atmosphere.

Environmental Penalties: This "boil-off" not only represents massive
daily financial losses in evaporated product but also triggers severe
regulatory fines for excessive greenhouse gas and toxic VOC
emissions.
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8.2 The Flaws of Active Water Deluge Systems

For decades, the standard industry countermeasure has been "Active
Cooling"—installing elaborate water spray rings on tank roofs to constantly
deluge the exterior metal with water during peak sunlight hours.

Astronomical OPEX: Water spray systems require massive industrial
pumps running continuously, consuming vast amounts of electricity and
millions of gallons of treated water annually.

Accelerated Exterior Corrosion: Constantly soaking a hot metal tank
in water creates a highly aggressive corrosive environment. It rapidly
strips away standard industrial primers, leading to severe exterior shell
corrosion that requires frequent, expensive sandblasting and repainting.

Mechanical Failure Risks: Spray nozzles clog with mineral deposits or
algae, leaving critical sections of the tank exposed to dangerous
thermal spikes.

8.3 Aerogel Passive Thermal Defense

HEBEI WOQIN Aerogel introduces a paradigm shift from active mechanical
cooling to permanent, passive thermodynamics. By applying our ultra-thin
Aerogel Blanket or Single-Component Aerogel Coating to the tank shell and
roof, EPCs can create an impenetrable thermal shield.

Zero-Energy Cooling: With a thermal conductivity as low as 0.020 to
0.032 W/(m-K), the aerogel matrix completely decouples the tank's
internal environment from external solar radiation. It stops heat transfer
at the molecular level, maintaining internal liquid temperatures safely
below the vaporization point without using a single drop of water or a
single kilowatt of electricity.

Seamless Protective Skin: For complex tank geometries (such as
dome roofs or riveted seams), the Aerogel Coating acts as a seamless
second skin. With an adhesion strength of 1.1 MPa, it bonds
permanently to the substrate, eliminating the air gaps where
condensation and corrosion typically incubate.

8.4 The Ultimate ROI for Tank Farm Operators
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Total Elimination of Water Systems: Applying aerogel allows facility
owners to permanently decommission their high-maintenance water
spray systems, instantly slashing operational expenditure (OPEX).

Maximizing Product Yield: By stabilizing the internal thermal
environment, aerogel prevents vapor expansion, keeping relief valves
closed and ensuring that 100% of the stored chemical product remains
inside the tank for sale.

Long-Term Asset Integrity: The >99.7% hydrophobic nature of the
aerogel repels tropical monsoon rain and atmospheric moisture. It
transforms the tank exterior into a dry, corrosion-free zone, extending
the asset's lifespan by decades while requiring zero maintenance.

Pillar 9 — Commercial & Industrial
Roofs: Defeating the Tropical Sun

In Southeast Asia, the roof is the primary vector for solar heat gain. Whether it
is a massive corrugated metal factory, a high-density urban concrete complex,
or a luxury timber resort, extreme solar radiation dictates the interior comfort
and the facility's HVAC energy consumption.

9.1 The "Oven Effect"” and Structural Decay

The Metal Roof Oven: Under the tropical sun, corrugated metal roofs
act as massive thermal radiators, easily reaching surface temperatures
of 70°C+. This radiates intense heat downward, creating an unbearable
"steamer effect" for workers and overloading air conditioning systems.

Shallow Rafter Compression: When contractors attempt to fix this by
forcing thick fiberglass or mineral wool into the shallow structural
cavities of the roof, the insulation is physically compressed. This
destroys its thermal resistance (R-value) and creates massive thermal
bridges.

Moisture Traps and Timber Rot: In luxury resorts and heritage
buildings, installing porous, moisture-absorbing insulation against
wooden structures in a 90% humidity environment is disastrous. It traps
condensation, accelerating timber rot and toxic mold growth.
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9.2 The Aerogel Coating Solution

HEBEI WOQIN Aerogel Thermal Insulation Coating offers a seamless,
nano-level thermal shield that eliminates the need for bulky panels or wools.
Applied easily via standard spray equipment or trowel, it bonds directly to the
substrate (metal, concrete, or wood).

Extreme Temperature Drop: With a thermal conductivity of 0.032
W/(m-K), a mere 2mm to 6mm application reflects solar radiation and
blocks thermal transfer. Field tests conducted in Bangkok industrial
estates have validated an interior surface temperature reduction of up
to 15°C+, slashing peak HVAC cooling loads and delivering massive
energy savings.

Breathable Moisture Defense: The coating is >99.7% hydrophobic yet
highly vapor-permeable. It acts like a Gore-Tex jacket for the
building—repelling monsoon rains while allowing trapped internal
moisture to vent out safely. This perfectly preserves the rustic aesthetic
of timber roofs without the risk of moisture decay.

Monsoon and Typhoon Resilience: Tested to JG/T 157-2009
standards, the coating boasts a 1.1 MPa bond strength. It will not peel,
flake, or be torn off by high-velocity typhoon winds. Furthermore, its
Class A1 non-combustible rating prevents exterior fires from spreading
across the roof structure.
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Conclusion: Engineer a Cooler,
Safer Future

Physics is indifferent to good intentions. You cannot solve Southeast Asia's
21st-century extreme climate challenges using bulky, moisture-absorbing
20th-century materials. When you specify traditional mineral wool or
polyurethane foam in the tropics, you are not saving money—you are simply
pre-paying for future corrosion, condensation failures, and energy loss.

HEBEI WOQIN Silica Aerogel fundamentally rewrites the rules of thermal
management. From eliminating toxic Chromium (VI) and CUl on 650°C
petrochemical pipelines, to preventing the "Ice Ball Effect" on -196°C LNG
terminals, our ultra-thin, hydrophobic matrix is the ultimate engineering
defense against the tropical "meat grinder."

Your 3-Step Action Plan to Cooler Infrastructure

Step 1: Request Your Physical Engineering Sample Box

Receive a curated selection of high-temp blankets, cryogenic foils, and
pre-mixed coating samples.

Ships internationally within 48 hours.
Step 2: Schedule a Free Thermal Calculation

Send us your project specs, and our engineers will provide a custom
ROI analysis and precise thickness recommendations.

Available via 30-minute technical consultation.
Step 3: Launch a Controlled Pilot Test

Apply Woqin Aerogel to a non-critical asset to verify real-world surface
temperature drops and energy savings.

On-site technical supervision available.
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Technical Standards & Compliance

To ensure the highest levels of engineering precision and safety for industrial assets
in Southeast Asia, HEBEI WOQIN products are rigorously tested against international
and national standards. Our technical data is verified by authoritative third-party
organizations, including the China Classification Society (CCS) and the National
Glass Fiber Product Quality Inspection Center.

Thermal Performance & Physical Properties

GBI/T 10294 / GB/T 10295 (ASTM C177 Equivalent): Test methods for
steady-state thermal conductivity.

GBI/T 34336-2017: National standard for nanoporous aerogel composite
insulation products.

GBI/T 10299-2011: Determination of hydrophobicity of thermal insulation
materials (>99.7% rate).

JGI/T 157-2009: Standard for bond strength of building thermal insulation (1.1
MPa achieved).

GB/T 1733: Resistance to water of coatings (96-hour continuous exposure
test).

Fire Safety & Marine Compliance

IMO 2010 FTP Code (Annex 1, Part 1): Non-combustibility test for marine
structural materials, certified for ocean-going vessels and offshore platforms.

SOLAS 1974: Compliant with the International Convention for the Safety of
Life at Sea.

GB 8624-2012 / GBI/T 5464: Classification for burning behavior of building
materials (Achieved Class A1 Non-combustible).

Corrosion Prevention & Environmental Safety

GB/T 17393-2008: Specification for thermal insulation for use over austenitic
stainless steel (Ensuring zero Cr(VI) risk and low chloride ion content).

RoHS / REACH Compliant: Verified restriction of hazardous substances for
environmental and personnel safety.
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Company: Hebei Woqin Trading Co., Ltd.
WhatsApp/WeChat: +86 13933929092

Email: an@cn-aerogel.com

Website: www.cn-aerogel.com

LinkedIn: www.linkedin.com/in/ruibin-an-aerogel

WWww.Cch-ae rogel.co m
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