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Melamine Acoustic Foam Solution for BESS Battery Cabin Noise Control
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Figure 1. Typical Structure of BESS Battery Cabin
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Figure 2. Main Noise Sources in BESS System

Typical noise sources inside BESS battery cabin

o HVAC Cooling Fan 9 Battery Rack e PCS System o Liquid Cooling Pump
Fan blade noise, air Battery thermal management Power electronics noise, Pump operation noise,
flow turbulence fan noise, electrical noise cooling fan noise, fluid flow noise,

. . high-frequency noise pipe vibration noise

.

e Electrical Equipment O Transformer o Ventilation Opening
Transformers, breakers, Magnetic vibration noise, Air intake/outlet noise,
electrical switching noise electrical noise pressure fluctuation noise
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Figure 3. Acoustic Propagation Inside BESS Cabin

Sound Reflection and Reverberation in a Metal Cabin

Without Acoustic Treatment

« Strong sound reflection
« Long reverberation time
« Higher overall noise level

With Melamine Foam

I

« Absorbs sound energy

« Reduces reflection

« Shorter reverberation time
« Lower noise level

)))) Direct Sound =3 Reflected Sound Reverberation / Standing Waves

Noise sources Sound waves Melamine foam Sound energy Lower noise level
How generate travel and reflect absorbs sound energy is dissipated and improved
. sound waves inside metal cabin through open-cell structure as heat ener acoustic environment
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Figure 4. Sound Absorption Mechaism of Melamine Foam

How melamine acoustic foam reduces noise

2. MULTIPLE REFLECTION 3. AIR FRICTION 4. ENERGY DISSIPATION
1. SOUND WAVE IN Sound waves bounce Air molecules in the pores Sound energy is converted
Sound waves enter. multiple times inside vibrate and rub against into a small amount of heat
the open cell structure the complex pore the cell walls, generating energy and dissipated,
structure frictional resistance. greatly reducing noise.
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500 x 14.89 mm 100 pA
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254 pm 5 keV RESOLUTION

BROADBAND ABSORPTION INTRINSIC FLAME RETARDANT LIGHTWEIGHT FIBER-FREE
Effective across a wide range Melamine resin provides Low density material No fiber shedding,
of mid to high frequencies excellent flame resistance with high performance clean and safe

The unique three-dimensional open cell structure of melamine foam allows sound waves to penetrate, reflect,

and lose energy inside the material, achieving excellent sound absorption performance.
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ABSORPTION PROCESS

SOUND WAVE IN

Sound enters the
foam structure

MULTIPLE
REFLECTION

Waves reflect
repeatedly inside
the pores

AIR FRICTION

Friction occurs
between air and
cell walls

ENERGY
DISSIPATION

=g F

Energy is absorbed
and converted
into heat

%

EASY TO PROCESS
Easy to cut, shape
and install
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Figure 5. Advantages of Melamine Acoustic Foam
Why Melamine Foam is the Ideal Choice for BESS Acoustic Solution

1 BROADBAND
SOUND ABSORPTION

« Effective across a wide
range of frequencies

« Reduces reverberation

and echo
f * Improves acoustic
s comfort
CHEMICAL STABILITY INTRINSIC
& DURABILITY FLAME RETARDANT

* Melamine resin provides
excellent flame resistance

* UL94 V-0 / HF-1
» Enhances fire safety

* Resistant to moisture,
mold and aging

* Long service life
« Stable performance in

harsh environments [} @ in battery cabin
EASY TO PROCESS MELAMINE o LIGHTWEIGHT
& CUSTOMIZE ACOUSTIC FOAM

* Low density with high

« Easy to cut, shape, Ope.n Cell Structure for performance
and fabricate HIAUESY ST « Reduces overall system
= e ® Acoustic Solution i Y
* Supports laminating weight
and composite « Easy to handle
« Suitable for complex FIBER-FREE and install
structures & DUST-FREE
« Open cell structure,
no fiber shedding
« Clean and safe
« Suitable for sensitive
environments
@ y7, (o’ O A
D
Better Acoustic Higher Fire Lower System Long-lasting Design Flexibility Moisture & Mold Easy Installation
Performance Safety Weight Durability & Versatility Resistance & Maintenance
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Figure 6. BESS Acoustic Lining Structure

Typical Installation Structure of Melamine Acoustic Foam in Battery Cabin

Noise Control
Effective across
a wide frequency
range

The layered structure with melamine acoustic foam provides an efficient, durable and safe
solution for noise control in BESS battery cabin.

6. EFRRXIN

6.1 EBjthABMIEE

PR BEEmR AR,

Thermal Stability
Stable performance
from -50°C to
+200°C

the battery cabin.

ADHESIVE LAYER

n STEEL PANEL (CABIN WALL)
Original metal structure of

High performance adhesive ensures

strong bonding and durability.

E) MELAMINE ACOUSTIC FOAM

Open cell structure effectively absorbs
sound energy and reduces reverberation.

——— {3 PROTECTIVE FACING (OPTIONAL)

Reinforced foil / fabric facing enhances
durability, abrasion resistance and

O

[ |

Corrosion Safe
Does not promote
corrosion of metal
surfaces

ease of cleaning.

B INTERIOR FINISH

(SURFACE LAYER)

Provides additional protection
and a clean appearance.

@

Low Emission
Low formaldehyde
emission, safe and
environmentally
friendly
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STRUCTURE BENEFITS

W
0

o

¥

HIGH SOUND

ABSORPTION

Reduces noise
reflection and

reverberation

effectively.

STRONG & DURABLE
Stable bonding
structure for long
term reliability in
harsh environments.

FLAME RETARDANT
Melamine foam

is UL94 V-0 / HF-1
compliant for

fire safety.

LIGHTWEIGHT

Low density material
adds minimal

extra load to the
cabin structure.

EASY TO INSTALL

Can be cut, shaped
and installed easily
on complex surfaces.

Long Service Life
Maintains acoustic
performance over
the product life
cycle
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Figure 7. Recommended Installation Areas in BESS

Optimal Acoustic Treatment Zones for Maximum Noise Reduction Performance

e PCS AREA 9 DOOR PANEL

o LIQUID COOLING AREA 0 ELECTRICAL CABINET /

o BATTERY RACK AREA

o FIRE PROTECTION
&3

Surrounding walls
of fire system

0

Minimizes impact of
fire supp!

CONTROL AREA

Side walls behind and Ceiling and surrounding Walls and ceiling Walls around pumps, Inside surface

between battery racks walls near air inlet/outlet around PCS cabinet pipes and cooling units of doors Bac:jpanellland

side walls
3 = ]

(=) i
Reduces reflection from Controls fan noise Absorbs high-frequency Reduces mechanical Prevents noise leakage Reduces noise from
battery modules and propagation and airflow noise generated by noise and vibration through doors and electrical comp:
imp overall noise: cooling fans and power transmitted through improves insulation and control systems.
comfort. electronics. cabinet structure. performance.

DESIGN TIP

Full or partial coverage of these zones with melamine acoustic foam can significantly reduce reverberation,
control noise transmission paths, and help meet strict noise requirements for BESS applications.
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system activation
noise.
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20-25mm:
EFTEEIACEE, TRAR. [ IRERERSEXE,
30-50mm:

ERTF HVAC, PCS, XIS ISR XIE,

BEREN:

7-9 kg/m3ERFKEIRE;

9-12 kg/m3EBTFHFEMREER KT,

g8/

HREKX BR. (8588, PETES. FURRIPLEA.

8. FFERESE
ARSI
500Hz: 0.30-0.45
1000Hz: 0.65-0.85

2000Hz: 0.80-0.95
4000Hz: 0.85-1.00

LIRRBRTEE. BE. &RH. SSEUNIERS.

BEIRITE, REBAFNRERSEL 8-18dB,
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Figure 9. Acoustic Performance of Melamine Foam

Excellent Sound Absorption Across a Wide Frequency Range

SOUND ABSORPTION COEFFICIENT (a) KEY TAKEAWAYS

1.2
Melamine Foam Thickness BROADBAND ABSORPTION
Melamine foam shows high

1.0 10 mm sound absorption performance
—— 20 mm across 250 Hz to 4000 Hz.
0.8 —— 30 mm

50 mm THICKER, BETTER ABSORPTION
Increasing thickness significantly
improves low-frequency absorption

and overall performance.
0.4
OPTIMAL PERFORMANCE RANGE
Best absorption (a > 0.9) achieved
0.2 in the mid-frequency range

(500 Hz - 4000 Hz).

Sound Absorption Coefficient (c)
o
o

0.0
125 250 500 1K 2K P 8K 16K VERSATILE & EFFICIENT
Effective for a wide range of
Frequency (Hz) noise sources in BESS battery
Test Conditions: ASTM C423 /1S0 354 | Backing: Rigid Wall Cehe B Salome
ABSORPTION COEFFICIENT (a) BY THICKNESS TYPICAL NOISE SPECTRUN IN BESS PEROPRMANCE BY FREQUENCY BAND
Frequency (Hz) Melamine Foam Thickness 100 Absorption
F Band R Hz,
10 mm 20 mm 30 mm 50 mm ) e spog () Performance
I
125 0.05 0.10 0.15 0.28 -g -
250 0.12 g Low Frequency 125 - 250 (Good)
500 0.30 g S 2
Mid F 250 - 4000 AL T
1K 0.52 e Tovency (Excellent)
2K 0.68 ‘§
IS TV
4K 0.60 ‘ \ High Fi 4000 - 16000 0, S
125 250 500 1K 2K 4K 8K 16K P ndency (Very Good)
8K 0.45
16K 0.28 Frequency (Hz) Melamine foam provides excellent mid-frequency
Q))) absorption and good high-frequency control,
Melamine foam effectively targets the main noise energy range ensuring overall acoustic comfort in BESS
Low Absorption High Absorption noise reduction. applications.

MAXIMIZE ACOUSTIC COMFORT & NOISE CONTROL
With its open cell structure and high porosity, melamine foam delivers superior sound absorption across a broad frequency
range, effectively reducing reverberation and improving the acoustic environment in BESS battery cabins.
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10. BESS EAFHRFA R

752 1: Battery Cabin Wall Acoustic Lining
SRR + BB + 20-25mm =REIREK.
732 2: HVAC Noise Reduction

30-50mm BRESFFURIFE.

752 3: PCS Acoustic Optimization

REB D ERE RN ERIE NI 454,

FZE 4: Liquid Cooling Acoustic Package
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12. SINOYQX BESS Acoustic Solution
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