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Research of Flow Velocity and BTA According to the Streaming
Electrification of Vegetable Insulating Oils
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Abstract: Mineral insulating oils are an important insulating materials in oil-filled transformer. However,
the mineral oil is the cause of the environmental problem. The vegetable oils are substitutes for mineral
oil because of its biodegradability characteristic. As large size and high rating of the transformer
increases, the losses increase at a faster rate. So insulating oil is forced circulation in the oil-filled
transformer by using oil pumps. The flow electrification occurs when insulating oil was forced to be
circulated. To check the flow electrification, had conducted experiments varying factors. As a result, the
streaming electrification could see the changes according to flow velocity, oil temperature and insulation

materials.

Keywords: Streaming electrification, Vegetable insulating oils, Benzotriazole (BTA), Reynold’'s number
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SHAYAAZ AEE BTA (benzotriazole)
d of thFek AR} (F2,
el Wsho)] wE Wsts ddS =

ds T3 &

& do oty & N Ip
1> =

71E FEEstlel AREEolR ARl FRe &
s AAE fEA AHEE B BTAoth ¢
B4 A T FHE AET FUAHAY
Fedld AAARZ AMEE] gith BTAE 37|79
Az A AFA W By AdAvy) Ay
o YFE Mt dHe] EAFeR AFHL 3
o [1] ¥ Ao 254 ddfE e DAF
o] A% BIOTRAN-35S A&3t9al, 7€ #+<
FEdd HAABTAZE AHEE BE2S 2250 4

|3t AES Y3 omn,

Benzotriazole2] A El= X 19| real imageol < &

o] white needle type (3}¢F &)z #zH
Ao AlgE dAXE 27 13 Zo] FAWY

7] F3 Al dwrHom AgHE AR thelo}
ooy 59 dddeh duddds Agshack
WS AAFE S3ld FRE MY W, WERS

Table 1. The Characterstic of 1,2,3-Benzotriazole.

Name 1,2,3 - Benzotriazole
(BTA)
CAS No. 95-14-7
Chemical formula CgHsNj3
Specific gravity
(water=1) 1.36
Melting point 90795C

Constitutional formula

Real image

The and normal

Fig. 1.
insulating paper.

Diamond-pattern coating

2 (cellulose)®} 29 (lignin) o2 FAHo 9ot o
oz AEZ Q2 (CHyOs)E 3=FA]7] (hydroxyl
group, -OH)E 7HAaL Sla, #ade duste]=
(aldehyde group, -CHO)¢} 7FE-A17] (carboxyl group,
-COOH)& 7FAa it} [21.

wofo] AAf7E dEHow 52 A9 ddfe u
AAAA Afolel mpzbol]  oJsx  HATFE  (electron
cloud)®] olEo] WAsA Hr} [3]. 1 o]F Fxlste}
wAskE FalE § dARTE AAE oW Iyl 2
oF o] AAfet AAA| Abolo] HAA o= M7 F
dxAE WESE H7|olFF (electric double layer)

= TEA A o3 2helA FAF A 5 A
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Fig. 2. The mechanism of charge sepatation.

flow electrification

forced-circulation

3. The
measuring equipment.

Fig.
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Vegetable
35.12

7.800

Mineral

40C (cSt)

Insulating Oils

Viscosity

Table 2. The factor effecter of Reynold’s number.
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2.240
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