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Fast Charging Current Estimation Algorithm Considering Battery Temperature
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. s Table 1 Specifications of battery cell.
“ Z= NCM
b . ° T | (Nickel cobalt manganese)
sk 4 3 - 42 [V]
AW 8% 175 [Ah]
I8 1 BiElE] B = 2057 [C/W],
Fig. 1 Battery pack structure. | R Cun 9597 [W-s/°C]
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Fig. 2 Thermal model used in the proposed algorithm.
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Fig. 3 1.5C charging simulation result: (a) Temperature, (b)

heat generation.

Qbaf,f, = ]QR + Qmmp = ]QRG +]2Rmmp (2)

T 84 2%, Tw2 A4 255 v (= BMS
(Battery management system)] &4 2 At F715 YR
li‘r Qpare (2)9F 7ol wWiE ] U A (RyolA TR L
F Qunp®l FEZ AMNEAT Qumpt HIEE J—ﬁ} e
li%’ T T4 3] e v dEHsS BEAsE ge

2, s} ol AF Alwel wldet= g (Rcom)oi 43&%‘
T Atk Qcomp (B)JJr 2ol FRYYS ol gde] o&s 2x9)

L,-1,_ xe™
mep —t, 712& (3)
]zth(l eﬁmcm)
a9 32 15C AAFE F43 e 48 Z3s 7
o= (29’}' (3 "CL 0]%8H E—}‘}% 25 9’}' Qc‘omp };]_o:]_,—]:]- ]
o Qcomp% o]-gate] HAld wiElEe] £E& 19 3@ 2
o) A 24 £ YAFE FAT + Atk el 2
3(b)9} 2ol Qumpe TAAQ FAFS THAY] die 2k
A% D L 74 A B 0HE 0T S5 Aol BART, o

© NTC 2% AlA9] 249} (3o R} 0ol 717k groe=z

AEHE Aoz dste] opy|HT) wEl (48} o] AFut
B IHE o889 Qumpdl A1 IAHE AAIRICL

Q’uomp(k):A * Q wrnp(k 1) ( _A) ° anmp(k) (4)
a3 3b)e @7 AEE Qum (Qwmp)E YUERIH, 71&
v FA1A Faghe] AdE AS EAd 4 vk 29 3(a)el

A Hol=
2k 2.84,
glo] A4

] Qmmpa o]'g'ol'O:] UA]'\__ L= ;]fH
2k 005 °CR &% HAF Agwe] & A7

J’]ig)\'i Xﬂﬂ%} T /s}\‘:]'- H]—E]—/ﬂ [Rss’} Q/comp

°]
o
[

I, Ts sensing

Calculate Qcomp by (3)
I "
A
Low pass filter by (4) Low pass filter by (4)
l Tlimit’ At
Calculate Q. by (6)
; L
Calculate I,,,, by (6)

Imax 2 1

( lproﬁle

profile
=X oth F'_

) C ol )
O 4 Imax &8 & =ME

Fig. 4 Imax estimation algorithm flowchart.
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Fig. 6 Simulation verification results: (a) room
temperature/fresh, (b) external heat dissipation/fresh, (c) room
temperature/aging.
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