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Abstract— Extraction characteristics of gases dissolved in insulating oil have been investigated in a batch type bubble
column. Effects of the volume ratio of insulating oil to freeboard in the bubble column, gas velocity, liquid viscosity and
bubbling time on the concentraction of gases extracted from the insulating oil have been determined. The results can be
utilized to obtain the important informations on the design of bubble column extractor as well as the development of fault

diagnosis technology for the electric transformers.

Key words : Extraction of Dissolved Gases, Bubble Column, Insulating Oil

1. M )

A=) 3 A1l A7 B3 W7HE 918 ALl 7
F AT JAREKLRE J2 el o8] 7k2F A7) 2
o1E 7k A Bl ST S e fAAke) Fhoe
WUt QA0 ARAtARE 4, AP DelasbA(CH,
CH,, CH, i-CHy, GH, CH,, GH,), QAlsiehs, 2habrks 5 109
Foll o)z, o) rhas] H¥ 2 P& 2S£ T2 W3]
WA AR et TR 2E ol A
o 2oz AnE vldel WAL gleh. T} olelR A
e BT A 4% AL Wa 2 o) Wl olF AY
Sad} HAFE FHO2 Be A7) Aalso] & Az}, Agele
A FARAE st 018 WPle) A4 AH\5he] onlineo 2
Asko] 75 ES sk A7 pgslol 143t ol glort A s}

A9 QP Al BEAYA) 29 BAYE obw Q= Aol

'E-mail : chnam@kepri.re.kr

t}. ol 7hkaFE U ZAHM] el Ao g3 ol E3),
AAf F 42x F80] FYAZ AAFH T Q1] o]=% =+
T8 BAMAAS 7kaFE7(gas extracton2 $-80] ZIYH T Qe
7125} 327 (bubble column extractory= The Z=Zu}Al ol v)3)] 23|
7t ZbsiA] -&Ae] 3, R Bl A ER o) B3], &
Z71HellA] A (phaseyE7e] A Fo] HgHo)7]| W Fo dHT L &
A Zt AX AL go] 457 gieH2,3). 28 At
49 7125 3271+ YAl A<k (continuous liquid phase)ol] 7] E7}
FAMH(dispersed phase)0 2 Z)3}7] Wl Foll 71 £2] =7] A A5
=9} 7| AAFF 52 71 ko) A2} o SESAC 8
T S VA E AL delA glon, Akl dAhellA 74
o] 35 w3t ko] Feg A As, ¥y 9 U] o
FE 7] wifol uhgrle] 2tz A A% U S Sl B8
T Q%L vIAE 249 & 5 Qi a2y o2l GgEe e
Wt 3 B3k o2 Jehdy) Wi dAstn dedt ARNS
Mol oderha ¢34 oloH4].

webr £ AFeAe dE AAbe] B4 7)Abe] F9lEE 334




NEFIN BAF F $E7k 22 54

Air vent

"l
-]
o !
@l
Q
®

s 9
Ool

3
Oo + ©

Air

°g1P ol
b

@
=1 Q]
Q

ol -
~ tank @

- ®
Qil drain
Fig. 1. Schematic diagram of experimental apparatus.
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Table 1..Physical properties of liquid phase(Insulating oil)

N Specific gravity Kinematic o
Solution (15/4°C) viscosity(cSt) Temperature( “C)
OT(1) 0.8876 13.2 30
OT(2) 0.8961 10.55 45
OT(3) 0.9133 3.76 75
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Fig. 2. Effects of T, on V, in transformer oil.
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Fig. 3. Effects of T; on S;(P=760 mmHg).
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Fig. 4. Effects of U; on EG in a bubble column extractor(Vy/V,=0.8,
t,=Smin, V,=50ml).
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Fig. 5. Effects of i; on E; in a bubble column extractor(V,/V,=0.8,
t,=5 min).
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: constant [1/cmHg]

: gas concentration ratio of freeboard to insulating oil, Cy/C,

: gas concentration ratio of bubbling type to toepler pump type, C,/C,
: gas concentration in freeboard [ppm]

: gas concentration in insulating oil [ppm]

: initial gas concentration in insulating oil [ppm]

: energy dissipation rate [m’/s’]

: phase holdup

: gravitational acceleration [m/s’]

: Henry constant [cmHg/ppm]

FREEOO00N0 "

k :constant

L. :scale of eddy [m]

n :constant

Sc : gas solubility on insulating oil

t, :bubbling time [min]

T, :temperature of insulating oil [*C]
V, :amount of generated gases [ppm]

U, :eddy velocity [m/s]

Ue : gas velocity [m/s]

V, :volume ratio of insulating oil to freeboard in the bubble column,
ViV,

V¢ : volume of freeboard [ml]

V. :volume of insulating oil [ml]

az2joja 22Xt

W, : viscosity of insulating oil [cSt]
T, : shear stress )

p. :density of insulating oil [kg/m’]

SHAXt

L :liquid

G :gas

b :bubbling

e :effectiveness
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