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where E is the eleetrie field in the presence of spعa e chaعg.
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of corona loss calculations is not significantly affected if the unipolar
space charge is assumed to start at the anode surface itseLf rather
than at the corona layer boundary. In a nondimentional form, the
voltage= 'current relation for the cylihdrical 'configuratioh is Obta-
ined as : - ء١ ،خ:٠"٠٠٠٠٠·٠٨
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= nondimentional current,
- oltage applied to anode.
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V,= Corona onset voltage.
r, - Radius of anode wire.
R'= Radiis of outer cylindgg.,
I = Crona current per unit]و ngth of anode wire.
I = Ionie mobiiity.
E, = Corona onset field at,condyctor surface (5).

:Permitivity of free space=ع 

SOLUTION'FOE WIRE-TO-PLANL GEOMETRY

'T Bذذا analytical solutions foi complicated configurations •
n ingالiiplif ؤؤ ق assuiptions which are not normally needed in the:
siلأزغ e ndrical زائy ة configuratiors. For complicated cases such s م tbe
lijج tو -plane geoHetry Deutsch (8) made an, approxipate aRalysis.
PgpkGv (',8) ihis analysis cf the ciindrieak apd the hine-to-plane
gتؤ nnؤ try foلإ owing Deutch's work has intioduced " certain irprove-.
m&iأ .:" He assimed 'that the hineto-plane coifigur&tion n@ غ' be .Ap­
proximated by an eguivalent cylindrical system and obtained the fo]­
lowipg equation for its voltage.- current chaRacteristic,
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 و٥ لا٥٥٠-٤٠٠٥٨٣(4)

PI b٨wherey =()2aek Er

٤٠
and ha = height of anode above catبhode.

P = Popkov's empirical constant.

The nonuniformity istributionة of the current along the piare
cathode is taken. into consideration by introducing the empirieal
constant P. ٠ "

 جن

• The aplicapbility of Popkrov's foriulas t practicalم systehs. Bas
been discussed by Simpson and Morse (). For corona in a cyiind­
rical configuration they observed good .agreement between eg. 2 and
the experiment.

٩«

Accurate measuiements were akso made of corona current for
line-to-plane configuration and the results were coppared with
Popkcov's formula in eg. (8). Simpson (10) observed reasonable
agreement between theory and experiment only when the empirical
constant P was increased from 1.65 to about 5.

RESUETS

In th present work the corona currents mea8ured by a streamer
mire-plane detector (2,, = 0.29 mm. and L = 75 mm.) for diffe­
rent heights above the cathode are compared with the theoretical
results computed by using eg. (8) for various values of P. The
alues of P that give negligible difference between the computed؟ 

results and the exprimental ones are given in table (1). Table (1)
shows that Popkov's empirical constant P waries with the counter
parameter ha.

TABLE 1
Variation of the emnpiical conAtant P

with the counter parameter ha

P
2.8
3.6
4.5

ha/roha mr.

17.2
24.1
31.03

5
7
9
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To illustrate the above mentioned ohservation more clearly fig.
(1) %hgMs the calculated curves by using e. (2), and uزه ng {hg,ي eا e
ted vilues' 'of thE empirical constant P eited in table (1), for ha valuesع 

-f 5,7 and 9 mm. 0n the same curves are represented ,the experiه 
mental results in circles. Tt 'iight be seen froi h غأة 'eؤمغ [iخ٤ 
there is a good agreement betweeh the 'experimental Fesilts ahd the
computed valys. It is videnf that the yalues of P,depends op the

be إهطإ' مز gotcEfere'فة ما ever it kؤ ity. Foؤد eا iأ#ة ra 'urkزمت& 
h,[غ&إنإغ sؤ ice k'(iM@ ) wف iits the ioaa iesistة ii 'the previous' r'خ 

Anode and E.H.V., the cathode is almost directly earthe.' AcuAiy
ht sت strycture is different.from the cpnfjguratign taken by pother م

 إم١1or. :بؤيؤ}n '.زلإ١٣٠٠-٣٤/٠٦٠٠٩١٠٠٢
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Fig. 1-1٧S ٧e computed from pokoYs empirical forulaa tor wErious vaues of
ha (5, 7,9 ( هم wiطt the oadال resistance R = (10 Mgy ) connectinE anode t8 E.H.T,


