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Energy Efficiency Modeling and Optimization of Aluminum Air Battery Based on

Internal Resistance Characteristics
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Abstract: In order to reduce the loss of electric energy in the process of energy conversion and improve the
energy efficiency of aluminum air battery, an energy efficiency model based on the internal resistance
characteristics of aluminum air battery was established, and the variations of operating conditions (operating
temperature, electrolyte concentration) , internal resistance characteristics, output characteristics and energy
efficiency were studied. In order to improve the energy efficiency of aluminum air battery, an improved pollination
algorithm was adopted to obtain the optimal working temperature and electrolyte concentration under constant
current density output. The validity of the model and method was verified by simulation and experiment. The
results show that the energy efficiency can be improved by co-optimizing the operation conditions, and the total
internal resistance can be reduced and the output performance can be improved by increasing the energy efficiency.
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Fig.1 ~Second-order RC equivalent circuit
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Fig.2 Curves of battery total internal resistance and energy efficiency

H P 2 73 BT AT 2R, R ek 03 B I 285 2 114 34
RACHE K0/, BN 5 Z AR B o AR IR
BEBE iGN B 325, B A B OR, Bk s S
AT, 15 A A BELRTLEL P BELISE /) , PR BE A AR 8
/N, BB AR AR e s TP R U R B, R N BE
T, HL U 2 R A A AN DX TR DA BEL 7 AR S
PR BEL S A A 3L, 6 e R0 3R B A P 8 Y 488
BEOR s R AL B B, Wk 22 N BHL 32 5, PR R Y
R, S T RE AN T FR A o S N R S A R
PR 1) e 2 B JEE K, P00 = B i 114 S i ) e JEE
Dol I, e 2 DAY BEL ARG AT BELEE R, RE R AA3 08 ) o

H 1] 2a 70 B T 0 - COARR A U 8 2 BE, i Tt Ak
TR, e MRS AL RE 22, 1 A BB, B2
e AL T L A A0 e By T AR RN 1 e
ERTE AL N B, I/ A RERE , 32 e RE LIRS ; @
P B, AR N B 5, S TR AT B T
R 25 SR TH YR, i/ A
BELATH BEDLAE , 32 i RE I 0% (i i A0 T 2
FECA RGN, AR WA AN

35



wAAES) 20255 H 55K F4

BAEF,E AT AMAERGLEE S BT R AL KA

BELAE K, BB AR AR ; )i FL TR 5 B TR 22 N
BHL =S, 0 24 4 TR R AT By T4 v SRR VR AL
i/ PR LR R 5 s 2 i T T BRI
2R GR AL , BRSO R T R, Bk 2
WACBLG N, BB AR

H1 P 2b 234 Al i H T A A BN 32 L g
Y JRE B 52 R AT P AL R RE BE, AR R A e T PSR TR
P JRE RT LB v e SR YR ) PR 3 RO A R S 3
25, AR DR PAY BEL AR 9 22 PATBHL , /) F b N 78 45
FE , B REFR SO o A8 R LA R B, T Y 4
THe B2 AT B T 08 R 0 R, 3 e iz ) A3t
25, U8/ A BEL, B T RE AR, W IR i v 2 B
LA RONT S e Xt 0 SR SRR
L SRR T o, IR AE R AR

L BnT e U B e R P R A
A ) P e A S A R R P R AR B, RT LA
BB, PR AR
22 REEMERSWHFSHEHES W

AE 23R A 0 2 e il A PR RE Y
SR bR, BE SR M 4 2 SR i e P RE Y SR AL
B, T B SR A i AR S AR RO A Y
AR LA, R0 S e LB AR 26 1 R S BLRE AR

ok

i - TS50
50 B :
#5490 156 50 -
S~ 200 : g
= 250 0 oo
(m4 o -2 3000 e S8

(a)KlE] K'VFWL&FU, Fﬂi'fjﬁﬁﬂé&(é:ﬁ mOI'L")

0 B
50 B
‘ﬁz;>;192150 S0 Sl

i %Auy(m A'cngo 3000
(D)L MR E N U, 2Bk Z(T=335K)
&3 i T AN B AR AR 2

Fig.3  Output voltage and energy efficiency curves
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Fig.4 Improved flower pollination algorithm

to optimize the flow of solution
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Tab.2  Comparison of optimization results before and
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Fig.7 Electrochemical impedance spectroscopy of aluminum air

battery under different working conditions
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