ERIIE I R i R N O S S G = W/ = = S ) Vol.51,No.1
2024 41 H Journal of Hunan University(Natural Sciences) Jan.2024

X EHS:1674-2974(2024)01-0170-10 DOI: 10.16339/j.cnki.hdxhzkb.2024016

v 72 LU Bk == L1 B 28 JXU iR s A 7 3%

s jaf oA SAR 1 BLINRE L ARRE | R 2, TR 2
(1. WiV 4540 TARWREE BT, Wiy At 310058 ;
2. [E WA A R T B E ARG, $ivT Hits 310008)

M E AR A EHT M Aeik 8, F A M T 6 JUAT #5422 52 28 40 8 A3 T 32 4
— L BRAR R R R CFD RALAZ BB 70 ol Bk R e) F o Bk ) BB K BZOR B AT .04
LR AR A W R vl LA R R AL L RS S AR IR £ A K mik b £
J& # H e bR AF ol bk L A R AR AL B 6 Rk e ik b AL AKX SRl At — & A
D Bk AR 28 R KA s L bk 2L R b B A iR b L BRI BB KR R R AR, db
LG i b 2 F LR KE REH R K5 = f LR, L Bk £ .0 A& e
LA K H AR A2 B AR, R 2 L R IE RIS R E R BT B TOm FHE
Je 2R ARG A ;@ E A E w L Bkeg R R, K I AT Fe ) A0 A R AR BT Rk
SN RIZEMIE - KL PR NP LR Yo

KR LR M ALK TG ik b 3 LA AR A 32 (CFD) 3 BB

FE 4 S :TU973.32 SERFREAD: A

Study on Wind Speed—up Effect on Main Ridge Line of m—shaped

Mountain Range
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Abstract: To study the wind speed—up effect of real terrain, the geometric features of real terrain were extracted
to establish an ideal simplified terrain. Then, the m—shaped mountain range was proposed in this paper. The CFD
numerical simulation was used to study the influence of the distance, length, and slope of subsidiary mountain
ranges on the wind speed—up effect at the main ridge line in the wind direction along subsidiary mountain ranges.
The difference in the speed—up ratio of the main ridge line between the 7 —shaped mountain range and the three—
dimensional cosine—shaped mountain range was compared by combining with the terrain characteristics. Based on
the latter, a simplified calculation formula of the wind speed—up ratio at the feature points of the main ridge line of
the m—shaped mountain range was obtained and verified by a true m—shaped mountain range. The results showed that

the speed—up ratio at the midpoint of the main ridge line of the m—shaped mountain range was greatly affected by the
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distance and the length of the subsidiary mountain ranges, and the speed—up ratio at the intersection point of the

ridge line was greatly affected by the length and slope of the subsidiary mountain ranges. Compared with the three—

dimensional cosine—shaped mountain range, the speed—up ratio of the main ridge line of the m™—shaped mountain

range was the same at the end of the ridge line, but it was smaller as a whole, especially the part shielded by the

subsidiary mountain ranges was significantly smaller. The difference disappeared after exceeding the height of 70m

above the ground. Compared with the wind field of the real —shaped mountain, it was found that the simplified

terrain and simplified calculation formula can reflect the speed—up effect of the feature points at the main ridge line

of the real terrain.

Key words : mountain range ; simplified terrain; speed—up ratio; computational fluid dynamics (CFD) ; numeri-

cal simulation
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Fig.1 m-shaped mountain ranges in real terrain
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KEEEIE

L

0.107 4x,° - 0.404 1x,% + 0.4823x, + 1.022, L <2H
-0.002 1x,” + 0.029 4x, + 1.159 3, L>2H
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Tab.3 Correction coefficient parameters of speed—up ratio
at the midpoint of ridge line
s 2%

a, =—0.066 6x,> + 0.985 7x, + 4.848 8
b, ==0.005 2x,> + 0.056 4x, + 1.217 1

KEBLE ¢, = 0.001x, - 0.016 51, + 0.086 4x, +
0.9352
e a, = 0.636 7x,” — 0.120 4x,, + 0.807
o b, =-0.8002x,2 + 1.111 7%, + 0.616 6

¢p = 0.294 55,2 - 0.409 6, + 1.135

a=ajayb=>bb,c=cpc,
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Fig.14 Comparison of speed—up ratio
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Fig.16 Comparison of speed—up ratio at measuring points
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