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ABSTRACT

A Study on the Temperature Characteristics

of Lithium Ion Battery with Cooling Fan

Chin, Yong Su

Advisor : Prof. Youn-Ok Choi, Ph.D.
Electrical Engineering Technology
Convergence

Industrial Technology Convergence

Graduate School of Chosun University

Many problems have occurred in environmental pollution such as
resource depletion, fine dust and global warming in various countries
around the world, and development of renewable energy is being actively
promoted as a measure to solve this problem.

In order to provide high quality electric power based on renewable
energy, smart grid which intelligent electricity network utilizing
electricity and information communication technology is applied. The
energy storage device (ESS Energy Storage System) which is one of
the core of smart grid) is expanding the necessity for stable supply of
renewable energy sources, peak power reduction and frequency
adjustment.

Among the energy storage systems (ESS), lithium ion batteries
account for the majority, and when facilities are constructed, they can

develop semipermanently and have advantages of high energy density,
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but depending on external conditions and environment The lifetime is
remarkably lowered. Also, there is a potential danger that fire and
thermal runaway can occur as the temperature rises. In order to solve
these problems, it is necessary to maintain a static temperature, and
it is inevitable to use it in various temperature ranges depending on
the season, the geographical environmental condition, etc. Therefore,
research on deterioration by temperature is necessary.

In this thesis, we fabricated the lithium—-ion battery TRAY, compared
the temperature before and after applying FAN to cool the module,

and presented an efficient cooling method according to the position of

FAN
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C. 238 23
Aol Mg Eole 2% <kAH3t AFS 98] AlolE(cycle) TF F
242t 37 FAF A9L A9 Ao, Crate A% F3A Aol F £
S 2 YTt F 4= A ox xAd 2 2x WEE UL =4 %
AL 504V olm, WA AL 36VE AF SATh 7 AbelZ mhtk F4 30
B ¥ A4 Sk Wl vHes Eeoli £xEe] Aol 60°C 7ol ¥
o] A3 240l SRt Myt or, WS FHF HAA Al HuE% 51.1°C
7hA] g selsteit. so] Ao HXA] &% 40°C o]stE ¢FA A el
e B $A9S g s 29 14 ~ 19 162 Z4zbe &x =
E Yo, 3@l njxg 9w g AXAjo= 2% Zol= XA &t
Ak T Fof H] Al WFo] & AL el 3t
¥4 4% 20 9 2% W)
7} "H2E %4
- =2 Z7 : CC, 200A4C), 50.4V Cut-off
- Hx Z7A 0 CC, 200A, 36V Cut-off
- Fan &% 24 : 30% o] 5% 28% o]s} A A
- Rest Time : 30min
- Room Temperature : 23x2°C
Cycle A Fan & # Fan $HY Fan AHE
| Cvelo | Charging | 225°C — 38.3°C | 25°C — 39°C 26°C — 35°C
Y€ [ Discharge | 38.8°C — 46.6°C | 36°C — 42°C | 29.5°C —35.7°C
Charging | 44.9°C — 56.3°C | 38C — 47.5°C | 29.6°C — 39.2°C
2 Cycle
Discharge 42.1°C — 47.6°C | 31.5°C — 37.1°C
Charging 41.4°C — 50.5°C | 30.2°C — 39.6°C
3 Cycle HAE 3
Discharge | (2% oAz}l 1 Q) | 43.8°C — 48.6°C | 31.8°C — 37.4°C
Charging 42.3°C — 51.1°C | 30.6°C — 39.8°C
4 Cycle
Discharge 44.1°C — 49°C | 32°C — 37.5°C
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