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Abstract

According to the sulfur limit regulations and marine low sulfur fuel oil (LSFO), this paper analyzes
that LSFO has no international competitiveness due to lack of fuel quality supervision, causes the
main engine (ME) combustion system damage and increases operation cost of ship. The compari-
son between installation of desulfurization tower and selection of LSFO is analyzed, direct refining
LSFO has advantages over blending LSFO, a comparative test of high sulfur fuel oil (HSFO) and
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LSFO was carried out on a low speed ME. The results show that there are significant differences in
exhaust emission composition of ME under variable operating conditions, the emissions of NOy,
CO: and CO from LSFO below medium load are higher than those from HSFO, while the emissions
of NOy, CO; and CO from LSFO above medium load are lower than those from HSFO. Therefore,
LSFO reduces SOy emissions, using LSFO is the most effective method for ships to meet the sulfur
emission limitation.
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PRI A T T 2 P R, AR RS G AN KRS R (5~10)%, B HE I EA 40%. M
SO, HFEHECE 5 A BRHEBUS R 13% (2014 4E IMO 4iit%dE), " E SO HEEZ 170 Mt (2013 4F).
MEPC70 (2016)iiid 1 2020-1/1 St AR IAS BRI AR & & < 0.5%HIBRAE A2, HEEE X (ECA)Y
PATH AR & & < 0.1%4nE, FEy RBIFTCA LA E 12 i B EE RN, Fit, fusskEinrg. i
AAT RIRkHE O A B Br p L 22 ISR ST | s T I 4 BRAZ B (9 SR AR i 3 RO R HE S (IR 42 5
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JEAIE B R G BURER AN, R b B3 s AR BR AR I 7 &2, R Z OB g M e YR S5 M [ 1] -
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22000TEU FEAAME A LNG Zh g4k, o i Ais )2 J B e B SO Ress, P2 Torm. $I0i
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T IR IR 5 (2 R DUA . S SREAE 2345 JEURE) SR BRI A sl AR, X et & i 21
4355 AT H 1Y) 180cst HL 2 0.5%m & S oK, (HZM T BRI M AR VEREFR AR, AR T R R G0 B A
L, s, RS EMESESBURER G, Kk, Bt A AR it A% B B )
WANEFL, A R R AT T B E RO & LS00, Mok 7 IR AR AR ), H
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2.1. AERRRRLMBUSUBUR B s B A iE] R

R At b A P i P OB 5 SN R B ML SR PRI, SRR Rh B ik
2] 45%. [ A B A LA B o 3, AR R A L AR T N L, SRR KR
AT [2] e VAR PRI A R, R L TR BRI A B AS A L P PR b o 408 TS AR R A, 4
BREEA] . BEARSS, PUELNT IR T3 o [ PSSRSO SR MR Al Rt s ik F A7 (B
PENLORAL I T S8 LA 2% Rk 2. ARBEPRSERI9%, B E RO AR, HESE SR 1 )
AR 22 S FRAE RN GBI HARSESEAM N, X 3 GRBL T e SR AR o

VR A VoA 5 b S JEURE AL 00 4R 5 LEBITE N SEREATHEHE, fr 58 et 50 )5 BISE AR 1 RRH i At
Feo N7 PRI B, MEHITEH SRR 5 S QR dnBE ARt R 507 . SRR BRI RS iR MR
PN IR . A TR E A R AL S ATl AR, R T RS R[S e PR )
[EIAR BRI MRt A SR R SR SR 7 R . A AR FH 25 J50 e SRk 8 A0 ] Bl 14 48t E s
FHETS R BN R RO i R AT O S B AT I, SR B R R, TR
BRHAEA ™ L JIE AL PP T LSRR o P 2%

2.2. ARTRHSBNEERE

FREMEREMARG —, FEEBRAS. SR ZE EME =7 AR % 5 8507 B R,
LNG iyt H v B R S5E LNG e MM EZE R AR B A m . A, &
AR Ped K HEBObRHE b M 03 A 98 KR R S0 b B B AN A s Aol oh v i) o 22 )i [
JEFRAE T B o B KB X 28 B VR BRI R e K I HE R . BRIk, A0S 8 v e B S o e 2 1)
J& 275 A i e PR A Oy 32, RS Le s R A F Rk s 40% LA o A R R T 47 1A 22 W 1 DA
F, AKRIEBRMINIE 2T, FECE MG E RAS, SR AT s ATIE A ONE filis
O T I ARAEYSCRA T BN B, a8 < BRI 0 71 4 Sk B M PR RRAR S H o

2020 AR BRET A ECA LLAL 2.5 AZ /AR (R B (BRI BUAR, (AR G 2B 3.5% 1) = o KAt
Bt 150~250 $/t, e 4BRkE TEU PN k) 80~120 $, iAFIZ) 10%7KF o AR 2 4 1 kv e A A
AT BLFRAA S AT PR 5%, AR AN AR 400 $/t BF, PRV BRID 9% 196 $ITEU; M BRTHANA% 650 $/t BF, KA
B m ek 288 $ITEU. {HAIRIKAARERBRI = HeA 2, STz BRI A< 3 b 500~1000 14,35 Jo/4F

Alphatanker 7347, 424w i RV 04N 220600 50 $/t I, — 8 22 v ) VLCC 1 F m by
F774 3000 $/K, ATHTHAR - HA TCL Aid i — M 23 e 28 62k 70 JRiRGM il LR2 BUfE, vl
1900 $/K . 2020 FAILHRIH 705 $/t, SfiiHANASEE— 5 T BE, W — M2 el As ) VLCC LLIRISEIE L R ok
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FH ALY EFFH CAS NO.599644 kil ZLAMGHERT I AHZ PEAL S TTIE AN F By, RIAT
& 1508217 AHRFRAEMMCE MR 45 AR ARt IR 20 . By &4 B A 5 SRHAR DG IR AL
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AT ESR, BAEG. M. mUTRE . sk, el A R XS s AR R, AR R AT E
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A B E PR KBS A FEE X AR ABRBRBUR 1R ASE, 2020 AR AMRBREI N ik, Hizig4EH]
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T PEAN 22 A VE A TR 1) 0] A 2019 4F N3 BIUAR UL . BT BE o0 BT, A (R JOA TR R o T AR el 1) 22 410
TE M HTH 250 SETCMEIRIKT, 222 Bk s e i ar IR 7 28, ABAT LT 5 4F 5 AR BR AR I A K 5 v
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4.1. ME EHEFHARFBR AT 218

A FERE S OCEM ISR G SE 50 S A AT 1 VI N & B M IR A B2 56, B T ME
R S LR AP B L HERERF P ADHEBCRF R, PG o & T R TS M R ZE R . ME 23K
W 1 Fon, EAETRHREE RS, e RESMUSIT IR, B, S RHRERE . A KR
BRmEFER . SFOC. THMIREE . MEHRAE . WESCESE, D& 10 kIR i FAAESIREN .
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RIDhE, AR IR E 3 AL P-o B SEMPLRUCRE S ik B35 AVL AMA i60 R1C
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Table 1. Parameters of marine diesel engine on test lab
% 1. WAL ME MR HNSH

Sl S WUE % WUE ek ki SFOC

6S35ME-B 3570 kW 142 r/min 6 174.36 g/lkWh

4.2. SEWEERSHR

BRI RSB Bh TN 4], (HRGE G AR R SO, AT SO5 S A S8 ke M1 FH PR itk Hh O 3 B2 Dy gy
A HUBR(CaHLS)TE RAFAE[S], ISR G A LA, M) AP & 5w 57 i T 25 N .
INEERIREL) 390°C, e R BEITRL, TR/, JERSOREBERRAR[2], DRI, RCHR I RS R AN AR
P 1) S A M £
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A HRE 2.26% (m/m). K& 136.9 cst. 251 976.6 kg/m® FIT546F Eb 9286 o S5 i R v fids 47 M A A5, 55°C
SHMALEGIREE 90°C, H HIAEBRMIEE 85°C, SEmALAL M B C tH M = HUR B VE ) 12~16 cst, i AR 1L
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FiR e
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AR/ S HRBR I FE R A 41.8 MUK, & FLEBRIMAE IV 44.64, WE I IERETL 2 5.

¥ 3 FizR it SFOC #h4k: kARl SFOC bl SFOC 4= T N #ME, R AR &,
SFOC R&TFIELF[7]. &l 4 Bty SOx HEBUh e fgnf my B PR AW 2K, SO« FF £ [8].

K 5 Bt NOX HEuthe: 60% 14 LLR, B NOy HE L =i 1) NOy HEit = 60% 4 7 LA
oy ARTRH NOK HERLE it 1) NOK HERUIK . /R 2 4EZFHLELHE IR NOL Tl #2, HFEZRS N NO.
NO, K& N,O, Hr NO 2 4. KA, & BRI RIR AL E bt & NO; i ffar iy, il w8 EUR R
LRI NO 52 [9]. MRt A2 TAETE 80% G fif LA b, o i IS 58 FEAR A ol B v 5 e IR A
(19 NOy 2l 3% B i 7 fir o G T 7ok P i A8 B0 66 R0 TR 5 R o LU 811/ 2 4 Oy /D>
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Figure 1. P-¢ chart of IFO 180 low sulfur oil
1. IFO 180 R Hid P-¢ &l

DOI: 10.12677/0jtt.2021.103017 158 BB EEFW/ N


https://doi.org/10.12677/ojtt.2021.103017

240 ‘ 1 (142rpm, 3218kW, P(scav)2.04bar, 90%Load) = 8} ]

220 : k ; ; : Cyl3

: : : : H : ' —Cyl4

180 ‘ —Gyl6
5160' 4
=140 \
=1 \
2120 \

£100

% 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Crank Angle [deg]
Figure 2. P-¢ chart of IFO 180 high sulfur oil
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Figure 3. SFOC comparison between low sulfur oil and high
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Figure 4. Comparison of SO, emissions between low sulfur oil
and high sulfur oil
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Figure 5. Comparison of NO, emissions between low sul-
fur oil and high sulfur oil
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Figure 6. Comparison of HC emissions between low sul-

fur oil and high sulfur oil
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Figure 10. Comparison of PM emissions between low sulfur
oil and high sulfur oil
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