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Study on wind field characteristics of ancient building group based on
CFD numerical simulation: Taking the Forbidden City
building group as an example

HAN Yidan, CHUN Qing
(School of Architecture, Southeast University, Nanjing 210018, China)

Abstract: The study reveals the wind pressure characteristics of the main building surface and the unfavorable wind
direction for the central axis buildings, and evaluates the comfort and safety of pedestrian wind environment based
on the wind environment assessment theory. The results show that the distribution of wind pressure roughly
follows a symmetrical pattern of east-west and north-south distribution. The windward surface is subject to positive
wind pressure, while the crosswind and leeward surfaces are subject to negative wind pressure. The negative wind
pressure is mainly concentrated in the airflow separation area near the roof ridge and the corner of the wall. The
maximum positive and negative wind pressure coefficients of main building surface are 1. 0 and 2. 2, respectively.
The extreme lift coefficient in the vertical direction is close to 8, which is twice as high as that in the horizontal
direction. The force coefficients are larger under the oblique wind direction, and reach the extreme values at 120°.
The maximum wind speed ratio of the environment is between 3 and 6, and the maximum wind speed of the oblique
wind direction is larger. The wind speed amplification effects are weak under vertical wind directions, among which
the north and south wind amplification effect are the weakest. The dominant wind direction in Beijing is the

favorable wind direction for the Forbidden City. The results can provide scientific basis and guidance for the

R HE: 2024-05-08 EEBH: 2024-07-20

E£WAB: RMRARPFERESE(51778122); VL35 4 =AML TR H (BE2022833)

F—1EH . WESF(1993—), &, #hA, FEAFEFTEZHRPHERAPFF. E-mail: han. hanyidan@gmail. com

BEMEE: B OKQ979—), B, 282, MELASI, EENEDILBIGRY . W22, A @IUNE S, AR5 BARZEDR.
E-mail: cqnj1979@163. com



5539

BRE Y, S BT CFD BB ALYy i TR KU R P F 50— DAL Ul s a2 SURE A 451 651

structural protection of buildings and pedestrian protection measures of the Forbidden City building group in view of

wind resistance.

Key words: CFD numerical simulation; the Forbidden City building group; mean wind pressure coefficient; wind en-

vironment simulation
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