504 el MmoR OE T O ok o o R Vol. 50 No. 6
201846 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jun. 2018

DOI;10.11918/j.issn.0367-6234.201706162
#HERFES TEAEFERESXERE

R eh gk ar?

(1. JREE 5 TN RS+ 5 2 E TR S LI E (R K)o 210018; 2.8 A £ 5T TRERE LSS
(PEB PR L5 BRI 2211165 3. 717048 58 TRE B Al o0 A FRZN F] L, e 5t 210008 )

W OE: VBT R ER TR N E RS LR E SRR B AREZ AN EEXR A TAEEZEN
R R B, DA 3 v R ) A R U R B O B R R, T T R AR A T R R 3R R R R UL (3 4T
M Z A B KM 4n) Fr 3 B A B R A (15° 30°40 45°) T IE 07 Uk Tl 09 °F 2 T R A A0 4 T 3 0 19 38 2 SR AE. AT &
REAIMRAIATETRANE S FAMAEHEALZT T = A K090 KT8 M 2.3 # R AT, 3000 2 32 KT
BT R T T s R 3k B & 88 2k T/ — R TOUT, B KU A o 38 53 K, R B 5 30 AT & 8y Sk A e
V1 B 38 [ 34 2 3 80/ 3 O v 39 R M R R R I S o SR B AR R IE Bl X R AR A E ALK
JRJE 6 A8 B A 3 3 B 6 15 A B A R K, B 2R T RO A R AR RO SR Y, A LR R X RL A 5 A B U1 Mk oK, R R
Ay M K AT T 9 O A B B A R MR AR B AR B e B R T U R B e B e & B AR BB R
KHER: EF TR E W REE; R A

FESES . TU312 XHRARERD . A XEHS: 0367-6234(2018)06-0014-09

Pressure characteristics of square flat roofs induced by conical vortices
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Abstract: To reveal wind pressure spectra and establishes the energy spectrum, vortex movement or the evolution
of the relationship between turbulence scales, the wind tunnel experiments were performed which focused on the
vortex axis direction and cross wind direction measuring points. Wind pressure distribution and the vortex axis
motion characteristics of square flat roof surface were investigated when the flow was not perpendicular to the
windward wall with different flow condition (uniform, grid-generated turbulence and the terrain B) and different
wind direction (15°, 30° and 45°) through the rigid model wind tunnel pressure tests. Results show that the
maximum wind suction appears near the windward point of lower triangular area with three different flow conditions.
The peak mean and rms pressure coefficient reach the maximum at 30° wind direction. For the same incoming flow
condition, the angle between the vortex axis and the leading edge of the windward direction and the range of
reattachment are gradually decreasing as the wind angle increases. The peak value of the wind pressure spectrum
near the windward point with the vortex axis direction is proportional to the corresponding roof wind suction. In the
high frequency range, the measured wind pressure spectrum response frequency is corresponding to the peak
spectral energy, also with the greater the average wind suction. In the low frequency range, the corresponding
frequency is corresponding to the spectral energy peak, also with the greater the pulsating wind suction. The
correlation between the measuring points in vortex axis direction with uniform flow condition is poor, and cross
spectrum is the exponential decay mode with grid-generated turbulence and terrain B flow condition.

Keywords: flat roof; conical vortices; pressure spectrum; wind suction
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Fig.2  Wind tunnel simulation of the terrain B
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Fig.4 Pressure coefficient contour on flat roof surface under the action of conical vortex (30° wind direction)
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Fig.5 Wind pressure coefficient on flat roofs with different wind directions
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Fig.6  Wind fluctuation pressure coefficient on flat roofs with different wind directions
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Fig.9 Key features of conical vortex flow structures
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Fig.11  The attachment area with different wind direction and different flow conditions
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Fig.12  Three kinds of fluctuate wind pressure spectrum in the direction of vortex axis
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Fig.13  Pressure fluctuation power spectrum between each point with three flow conditions
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Fig.14  Pressure power spectrum of the cross wind fluctuation with three flow conditions
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