SRR KSR BRI 2 5 75 R
T Lk RE 2R T L R
LRETHES G0, FEAGR-BIFRE KA SR RS 550 %, KE 300074

2R RERIER T, KEE 300074

BREMAZEHM AL, KH 300061
HE: KABRYRAEE S AL BRE . BEANEIRE RN, BEmASAFEREREDHG. FT 2018 4 11
H RS W) 14.6~660 nm FIURLIRLAZ RS FIAH OGS A, TR AN S RIE 7, 5 A T i Xt ORI AR 3 AT (5 . F
FEERRY: SIRTE A R TR TR O S A1 0, A B T e ] YD A AR A R0 B AR RS ORI B0 E 1]
B I A SRS (ORI B . RE . IR AN RE . BEEEIEE . TSR AR N, X B ARAS A AR BRI R A A R
TERRAER, AR AT (R A AR AS ORI B0 JE 38K . 53R H AR A J, S MRS R R SRS (AU S B0k TR I 70k 52 901
BRI A S 5 i E AR ORI S B0 BETE AT RN, S E 0% Wk i ik A o R A AL 0 50k TR Jim A
of T3 L ) R AL I 8] B3 JE v, 4TI R R 3~5 h J5, AZREAS BRI AR FE 1a W I o JRUR e R B R AR —
THT 2ok /D R[] (R SR P, I SR 92> KBRS P VAT O AZE AL WL 50 7y HE s
KR BURIREIE M, WA RE R K
PESES: X511 SCEAFRIRED: A NERS:

Impact of Turbulence on Particle size distribution at Tianjin
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Abstract: The particle size distribution is not only:affected by meteorological factors such as temperature, air humidity and wind, but
also closely regulated by the boundary layer mixing such'as turbulence. Based on the simultaneously observed meteorological factors
and particle size distribution in the'rapge of 14.6~660 nm in November 2018, impact of different meteorological factors, especially
turbulence, on the particle'sizé distributioniwere explored, which helps to further understand the roles of meteorological factors in
haze development. The results shoWved that increased relative humidity can reduce the particle number concentration (PNC) in
nuclear mode and Aitken mode, but increases the PNC in accumulation mode. Elevated temperature increases the PNC in the nuclear
mode. Elevated wind speed, turbulent Kinetic energy, frictional velocity and turbulence intensity can dilute and then remove the
particles in the Aiken and,accumulation mode, but can increase the PNC in the nuclear mode. In contrast to the diurnal variation of
turbulence, total PNC in"Aitken mode and accumulation mode was low in the day and higher in the nighttime. On clean days, total
PNC in the nuclear modal continued to climb in the afternoon and reached a peak at the nightfall. A time lag was found in the nuclear
mode PNC increase in contrast to the turbulence development. After the turbulence developed for 3 to 5 hours, the PNC in nuclear
mode begins to increase significantly. Enhanced turbulence could enlarge the distance between the newly formed particles and dilute
pre-existing particle concentration, which are regarded as the sink of newly formed particles.
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Table 1 Anstruments information

M EL R PURIN &% W F Rk (EHSD REE = I ] 73 2
PM, 5 ¥ & TEOM RP1400a Thermo-Fisher (2£[®)  0.01pg'm® 0~1000ug-m™ 1h
TR E AR S \SMPS TSI (E£ED 14.6~660 nm 5min
iR Dzz6 BHZ ARG u IR (RED 0.1 -50C~50C 1h
FEH AR S DZZ6HLE AR G RIHRRAC (RED 1% 0%~100% 1h
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Fig. 1 Average particle size distribution under different PM, 5 mass concentration levels in Tianjin from 1 November to 22
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Fig.2 Distribution of total particle number concentration in different mode with different relative humidity, premature, and wind
speed levels in Tianjin from 1 November to 22 November 2018

(a,d,g)Nuclear mode, (b,e, h) Aiken mode, (c, f, i) Accumulation mode
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(a,d,g, j)Nuclear made, (b, €, h, K)Aiken mode, (c, f, i, I) Accumulation mode
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