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ELECTRO-TECHNOLOGY FOR INDUSTRY

ONE-STOP THERMAL MANAGEMENT
FOR BATTERY ENERGY STORAGE

With 70 years of expertise in thermal management and extensive experience in energy storage, we are your ideal
partner for all BESS thermal management needs. Whether your application is indoor or outdoor, air-cooled or
liquid-cooled, fixed or portable, we are prepared to collaborate with you to define the perfect solution for your
specific requirements.

The challenge of managing battery heat generation

|deas for new technologies are being developed every day. Nevertheless Lithium-lon batteries continue to dominate
energy storage systems due to falling battery costs and increased performance with less weight and space
requirements giving better energy density compared to other battery types such as lead acid batteries. The critical
factor in their use is heat generated during operation.

Battery lifetime could be increased

Research indicates that an ambient temperature of approximately 20°C or slightly lower is optimal for Lithium-
lon batteries. Operating a battery at 30°C reduces its lifespan by 20 percent. At 40°C, the lifespan reduction can
approach 40 percent, and if batteries are charged and discharged at 45°C, their lifespan is halved compared to
use at 20°C. We are here to help you maintain your BESS in optimal operating conditions, ensuring their efficiency
and continuous operation.
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Cooling solutions for
Small and Compact BESS

Advanced battery systems, designed to boost energy efficiency
and independence for both commercial businesses and private
households, are now as compact as an electrical cabinet. Our top-
mounted air cooling or integrated liquid cooling solutions are the
perfect way to control the temperature of the battery packs inside.

ol

! s

cooling units chiller chillers
- Safe air flow - Side or partially recessed mounting - Fully integrated in the BESS
- Up to -20°C - Modbus or EtherNet - Modbus or CANbus
- Corrosion protection - Inverter driven fan and compressor - Inverter fan and compressor

Cooling solutions for
Portable BESS

Ourinnovative thermal solution, designed specifically for liquid-cooled
batteries in stand-alone portable Battery Energy Storage System
(BESS) applications, ensures efficient and sustainable operation of
portable BESS power stations. This supports the replacement of
diesel generators in various settings, including events, construction
sites, and electric vehicle charging hubs.

570-800 V DC power Supply | No need for
—— JTw ' = an additional external power or transformer

WINNER B oot | | Compact dimensions | Integrated Heater
‘ for optimal battery operation at low ambient
temp | Variable fan speed for silence mode
| Ad hoc integration with BMS via Modbus
| Stand alone and compact chiller easy
to integrate inside the cabinet with high
prevalence EC fans | Wide operation range
-25°C +45°C | Compliance with shock test
VLV 12 according to IEC 60721 1-2-3 suitable for

compact chiller transportation
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Cooling solutions for
Containerized BESS

BESS Containers can be equipped with our advanced liquid cooling
systems, which effectively regulate the temperature within the battery
modules to prevent overheating and ensure optimal operating
conditions. This precise temperature control enhances efficient
charging and discharging cycles, maximizing energy output and
optimizing the use of renewable resources.
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EB 2.0 EB2.0L EB XT
chillers chillers chillers

Standard product range with the ability to customize the hydraulic circuit with various pump flow
rates and pressure drops | UL certification available for BESS projects in the US | Extensive selection
of standard options and accessories to meet customer and application needs.

Cooling solutions for
Outdoor cabinets

Control cabinets placed in outdoor environments face drastic
temperature fluctuations. Our solutions ensure the correct operating
temperature range by heating or cooling the interior of the cabinet as
needed. Robust and reliable, they are weather-resistant.
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Serie 3xxx PF HPR hose-proof PFH-T
cooling units filterfans rainhood heaters
- 1P 56 -IP 55 - High protection | - Compact size
- NEMA Type 3R/4 & 4/4X - Up to 925 m3/h - Very shallow depth | - Variable mounting
- Maintenance-free - UL approval - Sliding mounting | - Variable flow direction
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Pfannenberg — Protecting People, Machines and the Environment

Vision
One Pfannenberg for/Qur”"" // 77
Customers — We gcebons— / % b,
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Global availability

__.Nine Pfannenbérg locations in:

/ Hamburg (DE) - HQ Suzhou (CN) .
| Rotherham (UK) | St. Petersburg (RU)
| Fidenza(IT) | Indaiatuba (BR) |

Lancaster N.Y. (US) k6dz (PL)
Singapore (SG) | .
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| In addition, we at Pfannenberg work in partnership with sales representatives and regional
agents worldwide in order to be able to present our product portfolio to you.

| |

Sustainaﬁjlity

"'We combine thé..flexibility ofa family—run'i_company with the agility of a globaf' corporation. In our worlg':
v'\'x_ge emphasize th‘@ importance of combini_ng tradition with innovation in ordq_‘f tobe ableto actina
fu'EQrejoriented manner. :

Read more about
our solutions for
various energy applications
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