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Figure 1 Three component force of transmission conductor
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Figure 2 Schematic diagram of steel cored aluminum

strand section
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Figure 3 Schematic diagram of transmission
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Figure 4 Numerical simulation domain
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Figure 5 Schematic diagram of grid division
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Figure 6 Vortex shedding frequency of ice-coated

conductor with different grid sizes
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Figure 7 Comparison of three component coefficients of two section conductors of different wind speeds
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Figure 8 Vorticity diagram of ice-coated conductor

with wind speed factor



60 MR AR R 2022 4
a8 AERIEE . 8 VKR Bl 25 ~ 30 mm KUK A
04Dy 107° ~ 122° FI 7 VK >25 mm KA 0°~5°
o 178° ~ 180° 1} , = 43 3 38 B0 AR XY 0 2 2 16 £ 5%
0.1D ZW A A KRS B R XL A T, PR R A
0 FL = I BB ZERR Horh BH T R R K
0.1D=5 3 5 : X 25 T 38 = 31% , T+ 77 72 B85 KM X it 22 7T 56
o Wt Lo ~175% , H%% Z B8 KM X MR 2% 7T 3% 100% , 4

9 REEETEASENCBHER 7 ST VIS B 52 e ] I o A KRS EE A 1 T A

Figure 9 Displacement time history of ice-coated

conductor with wind speed

BKEERZIM
SR EAHN 26.8 mm, K K 15 m/s, XA
0° ~180°, VKIE Nt A B, BIKIEFE N 5 ~
30 mm, AR WA 10 s,

10 AT 7R UECAR R 25° ~ 1651 ARG
[5E] 46 THT 1 BHL J) R RO AR B KT Ok B T
2, BT T 3 BOE 7 kR BE Y 3G sE s B

3.2

IR T2 19 =73 1 2 8022 01 72 38 1 K R ) 2 %
T BB R K

LT 25 T P S 2 3l 0 A e 22
RRTHAL LB E K, TTRAE W, JEER
S i P 2 3l S B o K B R 2
VA AZ e o, 12 WEIKEE N R T
A OLAZ I A 1T, AT LA M, D' (5 48 15 2 04 I X
1] (52 % /N T AR 8 A T £k, T HG A X ] 3 7% S
R TR e (B i 52k

6 3. -5 mm .
-=5 mm - 10 mm
5 - 10 mm 2t -+ 15 mm 0
4 415 mm 20 mm \
E=] ~-20 mm F=S Y ~+-25mm w11
ﬁ 3 ~+-25mm g " ~30 mm % 5 +?(;nm
2k -e-10 mm
3
=2 {30 mm N H \./'\\ -+ 15 mm
] -1t 3t \ ~+20 mm
e ~-25mm
0Fr 27 4 ~30 mm
0 20 40 60 80 100120 140 160 180 0 20 40 60 80 100120140160180 0 20 40 60 80 ]00 l20 140 160 180
PRI RIS PRI
(a) YEEUARTH T 4R FH 77 R EL (b) JEEIERT FL. T 1 REL (c) Y BRUATH T &A% R
61 4 =5 mm 1
=5 mm - 10 mm
5t <10 mm 3r -+ 15 mm 0
- 15 mm
4t 20 2t -+ 20 mm \
ﬂ v mm ﬂ ﬁ o1 H
W5 | +25mm W 1t +25mm W% |\ / 5 mm
_E 3 <30 mm -;E 0 <30 mm % 2t ~-10 mm
=2F - 15 mm
1 It -3 ~-20 mm
2+t A ~-25mm
0r B <30 mr
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100120140160180 0 20 40 60 80 100 120 140 160 180
BUf/(°) RBUH/C) RBH/(°)

(d) FEC B AR S L BE J1 R %L

(e) ILHEEE FLT J1 REL

(1) IEEBRTE FLAE A%

10 ARABKEETAMBESLZ=2NRHIL

Figure 10 Comparison of three component coefficients of two section conductors with different icing thickness
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Figure 11 Vorticity diagram with of conductor
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Figure 12 Displacement time history of conductor

with icing thickness factor
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Figure 13 Comparison of three component coefficients of two section conductors in different ice types
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Figure 14 Vorticity diagram of D-shaped

ice-coated conductor
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Figure 15 Displacement time history of D-shaped

ice-coated conductor
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Figure 17 Vorticity diagram of conductor when
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vestigated in the conditions of influent carbon-phosphorus ratios of 330/8, 330/12, 330/16, 330/20. The re-
sults showed that the decrease of carbon-phosphorus ratios could enhance the activity of phosphorus accumula-
ting bacteria, could improve the sludge settleability, and could significantly improve the system’s nitrogen and
phosphorus removal performance. When the influent carbon-phosphorus ratios changed from 330/8 to 330/20,
the specific phosphorus uptake in the aerobic stage increased from 9. 502 mg/g to 17. 764 mg/g, increasing by
86.95%. With the impact of increasing phosphorus concentration, the phosphorus accumulating bacteria
would absorb more organic matter by anaerobic phosphorus releasing, and the experimental effluent quality will
be improved. During the anaerobic period, the pH decreasing rate was significantly correlated with the phos-
phorus release rate (R>=0.667) , and the pH curve reflected the characteristics of anaerobic respiration in the
system. ORP decreased continuously in the anaerobic stage, and two platform appeared in the aerobic stage.
The change process of PO,’ -P concentration could be indicated by online monitoring of ORP changes, and
the time point of the end of anaerobic phosphorus release could be determined. When the influent COD re-
mained unchanged, increasing the influent phosphorus concentration could enhance the microbial activity, im-
prove the sludge sedimentation performance and the system’s nitrogen and phosphorus removal performance,
which would have a favorable impact on the activated sludge system.

Keywords: phosphorus shock loading; activated sludge; SBR reactor; nitrogen and phosphorus removal;

sludge settleability
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Ice-coated Conductors
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Abstract; Most of the existing simulation studies on the wind-induced vibration of ice-coated conductors sim-
plify the conductor to an ideal smooth circular section and accept its aerodynamic characteristics, but the sec-
tion characteristics of the actual conductor twist are not considered enough. In this study, Fluent software is
used to study the aerodynamic characteristics of ice-coated smooth circular and non smooth circular twisted
section conductors, and to analyze the characteristics and differences of their aerodynamic coefficients at differ-
ent wind speeds, icing thickness, icing shape and conductor diameter. The results showed that the aerodynam-
ic coefficients of ice-coated conductors with two sections were quite different, among which the maximum rela-
tive deviation of drag coefficient and torsion coefficient could reach 100% , and the maximum relative deviation
of lift coefficient could reach —175%. The use of non smooth circular twisted section conductor could increase
the number of vortex shedding in the cycle and made its fluctuation more violent. When the icing was crescent
shaped, the smooth circular section conductor could underestimate the downwind displacement and overesti-
mate the crosswind displacement of the conductor. When the icing was D-shaped, the fluctuation of smooth
circular section conductor was smoother and more regular than that of non smooth circular twisted section,
which could overestimate the downwind displacement and underestimate the crosswind displacement. In view
of the large differences in aerodynamic force, vortex shedding diagram and displacement response between the
two types of coated ice conductors, the influence of conductor cross-section stranded characteristics on aerody-
namic force should be considered in the fine wind resistance design of coated ice transmission line system.

Keywords: aerodynamic characteristics; smooth and non smooth fine conductor; ice-coated conductors; wind

attack angle; vortex shedding



