
Constant temperature liquid cooled
battery pack

What is the maximum temperature of the battery pack?

The maximum measured temperature of the power battery pack was 46 &#176;C,located at the No. 1

measuring point of the battery module 7,and the minimum temperature was 38 &#176;C,located at the No. 2

measuring point of the battery module 3,and the temperature difference reached 8 &#176;C after the

discharge.

 

How does coolant affect the temperature of a battery pack?

The capability (thermal conductivity) of the coolant to carry the heat from the battery pack increases by

increasing the conductivity ratio,which appears as a drop in the temperature of the battery pack. A careful

observation of each case of coolant reveals some of the exciting results for the maximum temperature in the

battery pack.

 

What is the surface temperature of a battery pack?

From Eq. (12),the value of the surface temperature of the battery pack obtained was 28 &#176;C,whereas the

numerical value from the simulation was equal to 27.894 &#176;C at a 5C discharge rate. The theoretical

results are in sound agreement with the computational results for the present study.

 

What are the experimental conditions of a battery pack?

The experimental conditions are detailed as follows: the ambient temperature of 45 &#176;C; the coolant flow

rate of 18 L/min; and the coolant inlet temperature of 20 &#176;C. The experimental steps are described as

follows: Fig. 6. Physical objects of the experimental system. Fig. 7. Distribution of temperature measurement

points of the battery pack.

 

What is the temperature distribution of power battery pack based on reference design?

The temperature distributions of the power battery pack based on the reference design are shown in Figure 10.

At the end of the discharge, the temperature of the upper battery module was higher, the heat distribution of

the battery module 7 was more concentrated, and the maximum temperature approximately reached 43.4

&#176;C.

 

Why does the temperature decrease along the width of a battery pack?

Along the width of the battery pack,the temperature reduces from maximum to the minimum level. Peak

temperature is at the symmetric center of battery and diminishing trend toward the lateral surface is observed.

This nature of temperature gradient is due to heat generation and removal of heat from the lateral surface by

the coolants.

The results showed that the maximum temperature of the power battery pack dropped by 1 &#176;C, and the

temperature difference was reduced by 2 &#176;C, which improved the thermal performance of the power
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battery pack and consequently provides guidance for the design of the battery thermal management system

(BTMS).

In order to prolong the lifecycle of power batteries and improve the safety of electric vehicles, this paper

designs a liquid cooling and heating device for the battery ...

A single cell test article is constructed and tested to validate thermal performance expectations with

preliminary results suggesting constant power discharge rates of up to 60 W per cell is ...

3 ???&#0183; In addition, Ma et al. (2017) proposed a liquid cooling system design for a LIB pack. After

employing computational fluid dynamics (CFD) modeling to investigate the heat transfer performance of this

cooling system, they showed that the total temperature of the battery pack decreases with the temperature of

the coolant. In addition, they managed ...

This report investigates the thermal performance of three liquid cooling designs for a six-cell battery pack

using computational fluid dynamics (CFD). The first two designs, vertical flow design (VFD) and horizontal

flow ...

In thermal management of a battery pack with liquid cooling, the concept of variable contact length is used to

get uniform heat transfer and to maintain the temperature ...

In order to prolong the lifecycle of power batteries and improve the safety of electric vehicles, this paper

designs a liquid cooling and heating device for the battery package. On the device designed, we carry out

liquid cooling experiments and preheating experiments.

A single cell test article is constructed and tested to validate thermal performance expectations with

preliminary results suggesting constant power discharge rates of up to 60 W per cell is possible without

overheating, which greatly exceeds the power requirements of existing FSAE Electric vehicles built by MIT

Motorsports.

In view of the serious heating problem of the automotive power battery, different thermal conductive adhesive

cooling structures of the liquid cooled battery pack were designed. Based on a battery ...

In research on battery thermal management systems, the heat generation theory of lithium-ion batteries and the

heat transfer theory of cooling systems are often mentioned; scholars have conducted a lot of research on these

topics [4] [5]  studying the theory of heat generation, thermodynamic properties and temperature distributions,

Pesaran et al. [4] ...

The results showed that the maximum temperature of the power battery pack dropped by 1 &#176;C, and the

temperature difference was reduced by 2 &#176;C, which improved the thermal performance of the power
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battery pack and ...

liquid-cooled battery pack. The model solves in 3D and for an operational point during a load cycle. A full 1D

electrochemical model for the lithium battery calculates the average heat source. The model is based on two

assumptions: The first one is that the material properties of the cooling fluid and battery material can be

calculated using an average temperature for the battery pack, ...

The main objective of this analysis is to assess the maximum temperature that causes thermal runaway when

the battery pack is cooled by several fluids. Five categories of ...

The main objective of this analysis is to assess the maximum temperature that causes thermal runaway when

the battery pack is cooled by several fluids. Five categories of coolants are passed over the heat-generating

battery pack to extract the heat and keep the temperature in the limit. Different kinds of gases, conventional

oils, thermal oils, nanofluids, ...

3 ???&#0183; In addition, Ma et al. (2017) proposed a liquid cooling system design for a LIB pack. After

employing computational fluid dynamics (CFD) modeling to investigate the heat transfer ...

The purpose is to make the battery pack''s temperature distribution more uniform in height and the temperature

of individual LIBs more uniform along the axis. Based ...
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