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QTH = charge discharge detection threshold

QTH    = CPANEL x    VMAX  

CPANEL = 8 0 rD

where:

CPANEL = self-capacitance of exposed electrode panel

0 = permittivity of free space, 
approximately  8.85 × 10 F m

where:

rD = radius of single charged disk

Equation 2

Equation 3a

AMAX = x    rD
2 Equation 3b

8 0

CPANELAMAX = x    
2

Equation 3c

8 0

QTH
AMAX = x    

2

VMAX x    
Equation 3d

VMAX = maximum preset negative voltage

MAXIMUM SURFACE AREA OF 
SINGLE CHARGED DISK PLATE

where:

AMAX = max surface area of single charged disk plate

FIG. 3
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QTH = charge discharge detection threshold

QTH = CPANEL x    VMAX  

CPANEL = 4 0 rMAX

where:

CPANEL = self-capacitance of exposed electrode panel

0 = permittivity of free space, 
approximately  8.85 × 10 F m

where:

rMAX = maximum radius of single charged sphere

Equation 2

Equation 4a

rMAX = Equation 4b
4 0

QTH

VMAX x   

VMAX = maximum preset negative voltage

MAXIMUM RADIUS OF 
SINGLE CHARGED SPHERE

FIG. 4

4-00

4/9



FI
G

. 5

5/9



18
0°

0° 45
°

13
5°

CY
LI

N
D

RI
CA

L 
SA

M
PL

E 
  6

1

6/9

FI
G

. 6

6-
00

90
°

X

Y
1 

m

1 
m

1 
m

2 
m

2 
m

2 
m

62



7/9

UNTREATED CYLINDRICAL SAMPLE (DRY)
@ 1.0 m @ 2.0 m

45° 455 50
90° 554 56

135° 644 26

FIG. 7A

FIRE RETARDANT TREATED CYLINDRICAL SAMPLE
dry wet

45° 450 522
90° 595 584

135° 495 580

FIG. 7B

WATER REPELLANT TREATED CYLINDRICAL SAMPLE
dry wet

45° 414 364
90° 380 510

135° 617 574

FIG. 7C

7A-00

7B-00

7C-00

Units of 1,000 NAI / cm3

Units of 1,000 NAI / cm3

Units of 1,000 NAI / cm3

@ 1.0 m

@ 1.0 m
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