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Okamura Laboratory, Inc.

Electric double layer capacitors, or EDLCs, also called ultra capacitors or super capacitors, are used
to build capacitor storage systems - ECaSS (Energy Capacitor Systems, previously called ECS).

This is a non-profit site totally devoted to spread awareness of capacitor storage project and its
applications to hybrid vehicles, solar, windmill, and power line backup systems.

Select English or Japanese sites.

— JAPANESE ENGLISH —
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» http://www.okamura-lab.com

»

English
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Effective Energy Density (Wh/kg)

B 200 W/kg
— | [ 500 Wikg
700 Wi/kg
Li-ion NiMH VRLA Cap ECS ECSn
9
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Device % C R RC [ Wh/kg | W/kg | W/kg | Wgt. | Vol.
rated | (F) | (mOhm) | (sec) (95%) | Match. | (kg) | Iit.
(1) (2) | Imped.
Skeltech* 2.3 47 5.2 24 5.2 5722 | 51000 | .005 | .0038
Skeltech® 2.3 615 S0 30 3.9 3485 | 30755 | .085 | .066
Saft 2.7 3500 1.0 3.5 4.1 336 2800 .05 S0
Maxwell 2.5 2700 32 86 2.55 784 6975 70 .62
Ness 2.5 2550 33 84 2.31 819 7284 65 | 534
Ness 2.7 | 3870 22 85 3.43 1114 9909 | .836 | .731
Ness 2.7 | 4615 28 13 | 370 | 846 | 7524 | .865 | .731
Panasonic | 2.5 1200 1.0 1.2 2.3 514 4596 34 | .245
Panasonic | 2.5 1791 30 54 3.44 1890 | 16800 | .310 | .245
w Panasonic | 2.5 2500 43 1.1 3.70 1035 9200 | .395 | .328
Montena 2.5 1800 S0 90 2.49 879 7812 40 30
Montena 2.5 2800 39 1.1 3.33 858 7632 525 | 393
Okamura/
Honda 2.7 1350 1.5 2.0 4.9 650 5785 21 151
ESMA 1.3 | 10000 275 2.75 1.1 156 1400 1.1 547

*unpackaged (based on the weight of the active components only)

(1) Energy density at 400 W/kg constant power, Vrated - 1/2 Vrated

(2) Power based on P=9/16*(1-EF)*V2/R, EF=efficiency of discharge
This should read “Power Systms”
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ECaSS™
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to normalize ESR per capacitance

® Conductivity/Capacity = (Siemens)/(Farad)
® (Siemens) = 1/(Q)

® (Siemens)/(Farad) = 1/(Q2F)

® Resistivity/Capacity = 1/1/(QQF) = (QF)

Pc = 1/(142RC/) ... (1)
Pd = 1-2RC/t ........ (2)

. 12
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(a) (b)

Watts Watts

<

hours hours cycles

1 cycle cost = (Capital / Energy) / (Cyclelife * Efficiency)
................... ESA tutorial

15
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5.8 kWh ECS
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farad/gram (F/Qg)
farad/mili-liter (F/ml)
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Pc=U/(U+L) =1/ (1+2RC/ t)..(7)

Pd=(U-L)/U =1- 2RC/

Tic0202 Okamura Lab.

24



Model (by Power System)  PSLP-H2A (EC-L) PSBP-H3N (EC-B)

Size (mm) 12010512 (0.15L) 125*160*52(1.04 L)
Weight (g) 210 1500

Capacity (F) 1350 (1.35 kF) 18000 (18 kF)
Max. Volt. continuous (V) 2.7 2.7

Internal Resistance (mQY) 1.5 5.5

ESR (QF) 2.0 100

Energy Density (Wh/kg) 6.5 12

Energy Density (Wh/L) 9.1 17

Power density* (kW/kQ) 5.9 0.22

Power density* (kW/L) 8.2 0.31

, 25
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