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Abstract

After the “ECA” new regulations are promulgated, the list of air pollutant emissions made by ves-
sels will also change. In this study, we selected bulk carriers, container ships and ro-ro ships as the
research objects. The air pollution emission list of vessels during berthing was measured by the
power model, and the container ships were selected due to high pollutant sharing rates. According
to equivalent pollution source method, using ALOHA model to simulate the diffusion of pollutants,
it was found that the concentration of nitrogen oxides in sensitive areas exceeded the standard, so
it needed further governance. The result of this paper is not only the reflection of the present air
situation, but also an important theoretical basis for the implementation of atmospheric emission
reduction plan in Tianjin port.
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HERGIAT THZ S . ZEWF[12]. FMELT[13]. R T 1415 ARSI G048 L T A QRIS . L LA
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3. XKEBEPHIRERHE
IR [ AN R AR T IE IR A3 BT, A URAIE SR F B 2335151 AR S G HE G St AT
SINERFE R .
A Se AL D -5
W = MCRxLF x Act

we WP Th(kWh); MCR: i PSS MLFR € ThE

LF: KA T; Act: TAERTE,

MEARSEN R FBALALYS SRR 5
E=WxEFxFCFxCFx10"*

E: RRRAIGHMHCE, BACN/AE); EF N RAIG R HA 7, AR (g kWh ).

FCF: RMRIER T, TENHEL; CF: Hdz sk +.

H R 78 IE A EF = 3E8l EF x LLA; LLA: {RGU80R % 250

Hegz H K 7 CF 5 M0 SEbr B A A e B AT AR A OG, BT ARIM G E 2 R BUR, &
OO FC LA K P R A B, A H IR A EAE 10 A0 FE B AT S 0O AR ¥ S R A B A 0 gE AT
ST

3.1. SBMEEREITSE I

AV FENAA N TS X B B SR SE AR AR AR . A N R G 455 JLEE. Bk,
W FASE. KU B R R 2 42 Sk AR SE NI R gi v, HEIX 270 AR ARG REFER R T .

BV S8R - g i R 7 S0 ) S FEUTLZEL S B LR D %0 S 800 D3R (W LU AR, DASREERE AT fal, i
T R A L ERAR X S v B SRS A AR AR TRATE, ] 43 S04 Hh TR B LA ) R0 SV 1) SR A T
2, NIRRT S REAL A AR S 3%, Wk 1 R,

MU T AR BeF 8] B ARSI S0 A LA AT I B], SRR BN B T 256 ) T 2N A 2 AN AR R
DABSCRR B Mo, Bl st st AR ity 25 2 T 2 BRI SE el A S IS L B W e B 2 5 PR 6y, I A IR AT ik ik e
JiHESs, BRI T A E R A AR, AN [E A A S VB TR AR 2R R, AR AR 2 IE L,
AE A

JE I S R LA R T ORI AT, AT LUR LA TE S 8B AR AT B TR A 78 S E 2
ORR MV HE o JE I X B BA o S & B LA I PERE VR A, WL AT AR AR AGRT, X R I REREAR 280K, A
PRBEFEWNF 2 FT7R .

XT TR (EE N PMyo 1 PM,s)s BE A, B HLHAUE DI A KT 350 kW, 25% LOLN REFEL)
NERAE T (53K 75% 4400 1.1 £5, 50% LOLHS GEFEL NELAR T/ 1.03 %, EARH Z 8N MibL 5
SEDNZERT 350 kW B, 25% LIRS BEFELINERAR THLI 1.35 £, 50% LithT REFEL) A3AR T 1.08 fi%.
BT KL HORER AL FUE i ThZ KT 350 kW, H LR SR B I 7 LLA BUE 1.35 FEAFF
A LR 1E DL

MFEENY, TR R FERAER, S EERECR, FIEERER B SH RE AN
Ve A w R AR, ARG LLA N 1.

A RN SR ML R TR, SRASARAN . RN EEVAR BT R R SRR, ANE T
FACLHL, B MHEA B TRk L.
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Table 1. Electrical load statistics of container ship berthing

= 1. RETEMMREARSAERT

SR LT R R AR LA 2 (kW) FEIHF A (kW) FAA 51 384 (%)
<17 590 200 34%
1~3 73 875 350 40%
3~5 75 2000 800 40%
5~10 73 2760 1400 51%
10~15 73 3800 1700 45%
=157 6000 2000 33%

Table 2. Diesel generator energy consumption comparison

2. SR B AEARERTEL (AL gkWh'!)

WL E ThER (kW) 25% 50% 75% 100%
AKTF 350 225 210 204 200
KF 350 291 232 215 210

3.2. MRAAISHRHERUHE

S G0 S AR [RIE R AN M DX SRV AR IR K, 45 O TR A SR R AR ], A e A
P S 9 S 1E) SE ML AR FE AR D) 211,017.6 MWh, [5) B3 0] 75 8k 2k 5% f0% A 5 v 59 7] 8 vt HL AR 2 (i o)
122,739.2 MWh, FRZEMAAFET HA 18] 52 HLAFE B2 450 h 5399.5 MWh.

BN KA 5 PR T EF R IER T FCF 403k 3. 3% 4 fivs, VBN E bR 34 2145
A, EZEMHERN 75 CARB [15](S 808, TS .

2018 4F 1 A 1 HUAG, MEAACEHERES S X P9 T W 5 B0 30 IR B AR & 2 < 0.5% m/m (9%
M, SR 0.5% 1 H . R 32 ERRY) . AW TREA A E AL HE S B, 25 R
Wi 5 fiso.

HUEE H, =i, SRBEAERRANTS S oTmk (e o, ORI & EE 55.2%, A S T 62.2%,
S i L 55.2%, IR AT EE 62.2%. BEAE HESCES I DX A T S5, M0 58 W TRD K A P AR i 1
NBREE, R DR SE AL I R, FRIRIEATE 50%LA . X REA T R TR, N
T I e A R Bl e B AU T KT B AR Tier I HEBFRE[16] 0
4. ST EX RN 5T

FRAR R A5 Gy B X B2, R S0 2R TS K0S ey B, A S N AR B EE TS e o A A
WIETTME . B FSOEIE R, SEEAEMAS e AR ik, MR X A7 B AR AR S A T
WEIX L, 5 X MU IR CER AR RXOMBE R, BOTEs2N 4 kme 45 1, RUGEDEERH I
Hege, Rp e 20w H foE 1),

e A AR A A AL R0 T A0 Al HE S HE SO ST R, T AR B K T AR R R, A
BRI AN 5 M s R HE S R S SO E AT B . T X RN 5 A BN S AR IR AT
TRV 72 58 SRS A LB N AT X 4k, A Google Earth #4738 NANGL 2 A,  EHUEE IH AR E HI9H
WA 8 HEBOIR, AR R nT BB 7 a5 X 3 s R SR U], BRI A DX 3 P R S RO — AN LA A X O Ry
HER S S50 GV, HERCE P AT I8 I A HEOE SR T
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Table 3. Ship auxiliary engine emission factor

% 3. MRARSENLHERE F EF (B0L: gkWh')

PM, PM, s NO, SO, CO,

1.5 1.2 13 12.3 683

Table 4. Fuel correction factor

= 4. WHRRIERT FCF

USTEPUIES EhiE PM NO, SO, CO,
T 3.5% 0.82 1 0.56 1
ST 1.5% 0.47 0.9 0.56 1

SR /4 5 T 0.5% 0.25 0.94 0.18 1
S TH /4 5 T 0.2% 0.19 0.94 0.07 1
S H /4 5 T 0.1% 0.17 0.94 0.04 1

Table 5. Discharge of pollutants after restricting emission

5. IREIUGHEARSERAIEHIRUE B (B AL: o)

iR e PMio PM, 5 NO SO, CO,
A 79.1 63.3 2578.6 467.2 144,125.0
AR 62.1 49.7 1499.9 366.9 83,830.9
TREEM 2.0 1.6 66.0 12.0 3687.9
Bt 1433 114.6 4144.5 846.0 231,643.8

Figure 1. Location map of equivalent pollution source

B 1. FsRiREERE

£ RS )T S S VA 41T P 2 7 2 1 7 - By N RS ) O 8 e R I R (S 6
BEATHI T . ALOHA B[ 1712 i 35 [H PR AR B (EP AL 2501 i 98 R A N 71 4% 7024 % (CEPPO), 3 [H [
FAMFHERUR G B (NOAA) M RN I3 A LR TF RN AR . ALOHA &3 2K g, W DLkt
G R AL 2 ot 5 B K RS AR I B . R A B AR . AR AR
BT AAMTRAME RN, SR ARSI B ESY B, BT RS R E RS R TR
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W, U EASY BUE AT S R AT AR A, PR XU 4 mys, I X TR R XA
X 2= A R e E s, LA BSE R R A (A 2. 1 3).

R AU EARAE) (GB3095-2012) A X A A (X WA B ) I #4REE, —SAALBR A
KT 0.5 mgm’, #é 0.175 ppm; BEAMPA KT 020 mg/m’, Hi4 0.1 ppm.

I RSP B, ESE MMM T, AR BRI AR RO IR B 2028 | km, 236 FEEE AR IR T
TERL ST HES GRS . ARSI, X AR X B AN 221 BOR R A A VR FE B b dpe K B2 i
1243 3.6 km, S0 R 35 T RUAIRER 2 X 38, BE B R SERUR X AN 400 m, AN KU T 2 0 RUER X 3
ORI G. RRFEMA S, B IR 2 0 s X O B R MR, R U S Hs
T %A% 15 G HRT
5. @A

PR R SHERE 7T, — EL DR i KA S R P I B A ), T EAR B LR 45 i
FEAREETEIYIE], BOR SURARA LS AT RCRAAAEAR T 25% 1600, AR T IEH GDIRAS: SR AT An
RBEIFEAAAFAEARSGRES, MFEAREA K
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Figure 2. Sulfur dioxide concentration map in the port area
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Figure 3. Nitrogen oxides concentration map in the port area
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TR 257.9 Wi, TAEALER 846 i, FEAY 4144.5 Wi, —EHALER 231,643.8 M,

RS AR S48 AL, iR, A R AR ] i XA R (E X i

P NEREE ]

2018 FHBCH M LM G, —EABRFEAA XX 38 B, A IR AR SRR T =5 2 — 2P

SR TE R o
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