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Introduction
 Need of clean energy

 Emphasis on RES

 Energy storage technology

 Flow battery

Computational Methods
Physics Interfaces:

a. Laminar Flow

b. Ternary Current Distribution-moving/fixed grid

c. Surface Reaction

d. Global ODE

Results (Fixed geometry)

Conclusions

1. Voltage versus time profile obtained

2. Current density is not uniform

3. Peak current at edge of reaction zone

4. Changing geometry may have influence
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Figure 2. Boundary conditions

Figure 1. Soluble lead acid flow battery 

 in

i

out

i

in

i cc
V

Q

dt

dc


00
2
 PbOCif
















 









  






RT

F

RT

F
ccnFkj

HIIPbPbOPbO

2
exp

2
exp)(22

F

j
nN Pb

IIPb
2

)( 

0 nN
H

F

j
nN

PbO

IIPb
2

2

)( 

F

j
nN

PbO

H

2
2



0PbV 2A/m 200appj
0u

0u

smuavg /023.0

kPap 100

Pb PbO2

 M0.5

 M5.0

0

0

)(





H

IIPb

c

c

in

ic

0 ii cDn

0 jn

0 jn

Pb

(Cathode)

PbO2

(Anode)

Pb(II)

Reservoir

Pump

  
















  

RT

F
cCnFk

RT

F
CnFkj

HPbO

b

PbO

f

PbO xx

9.0
exp

9.0
exp

20

4.1

0

-2 2e  Pb  Pb

O2H  Pb 2

2  -

2 2e  H4PbO  

HSOCH 33

 H SOCH
-

33

233 )SOPb(CH   33

2 SO2CHPb

 2e  H2 PbO -

2  
O H PbO 2x 

O2H  2Pb 2

2   4H  PbO  Pb
(s)2(s)

Electrolyte:

Cathode:

Anode:

Overall:

Side Reaction:
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Figure 3. V versus Time Figure 4. Deposits (Anode) Figure 5. Deposits (Cathode)

Figure 6. Deposits and potential profile during discharge (Anode)

Results (Moving grid, reduced domain)

Figure 7. Velocity profile Figure 8. Concentration profile

Figure 9. V versus time 
during charging

Excerpt from the Proceedings of the 2012 COMSOL Conference in Bangalore




