BAI BAO KHOA HQC

NGHIEN CUU MO HINH HE THONG THi NGHIEM KIEM SOAT
PHAT THAINOx PONG CO DIESEL TAU THUY PAP UNG
PHU LUC VI MARPOL 73/78

Nguyén Pai An', Lwong Duy Pong’, Trin Thij Lan®

Tom tat: Bai bao xay ding mé hinh phong thi nghiém chudn phuc vu do dac, thi nghiém déanh gid phdt thai
NO, va cac thdng sé phdt thai khdc trong khi thai déng co diesel tau thiy trén tau déng méi va dang khai
thac ddp vmg phu luc VI cong wéc MARPOL 73/78. GOp phan thwec hién quyét dinh ciia chinh phii khi Viét
Nam tham gia céng wéc quic té ciia té chire hang hai quéc té (IMO)

Tir khéa: Phong thi nghiém chuén, phat thai, dong co diesel tau thay, phu luc VI, t6 chtrc hang hai

thé gisi

1. PAT VAN PE

Hoat dong cia tau bién 13 mot trong nhimg
nguon chinh giy 6 nhiém méi truong khong khi.
Trong d6, ngudn gay 6 nhidm rat 16n tai cac thanh
phd cang va ven bién do luong khi thai nhu nito
oxit (NO,) rat cao. Bén canh d6, chit thai nay
cing da tao ra nhiing con mua axit va nhiing hat
bo hong nho li ti trong khong khi. Phy luc VI,
Cong wdc qudc & MARPOL 73/78 dé ra cac quy
dinh v& kiém tra, kiém soat khi thai tor dong co
diesel tau bién. Bé dam bao tinh khach quan va do
chinh xac, cac nude thanh vién phai xay dung quy
trinh danh gi4 theo tiéu chuin quéc gia, dap tmg
tiéu chuan qudc té, cling véi cac thiét bi do vdi do
chinh xac cao. Viéc xay dung phong thi nghiém dé
Kiém tra va danh gia tinh phu hop cta phat thai
NO, theo tiéu chuan 1a nhiém vu cép thiét doi hoi

dam bao yéu céu cua Cong udc. (Trang web Cuc
Ding kiém Viét Nam)

2.NOI DUNG

2.1. Céac qui dinh ciia IMO vé nong d9 NOy

Phu luc VI cia Cong udc quoc t¢ MARPOL
73/78 ciing dua ra cic qui dinh vé han ché phat thai
khi NOy tir tau duogc ap dung cho cac dong co diesel
c6 cong suat tir 130kW tré 18n, bat ké do6 1a dong co
lai chan vit, lai may phat hodc dong co du phong. T6
chirc Hang hai qudc té kiém soat phat thai khi NOy
bang hé théng véi 3 tiéu chuan (three-tier system)
mg véi nim tau bat dau dugc dong va cong suét
dong co. Tiéu chuan 1 (Tier 1) va Tiéu chuén 2 (Tier
2) dugc ap dung toan ciu. Trén bang 2.1 va hinh 2.1
biéu thi cac tiéu chuan han ché phat thai NO, dugc
qui dinh tai Phu luc VI, MARPOL 73/78. (Trang
web Cuc Pang kiém Viét Nam)

Bang 2.1. Cac qui dinh bit budc vé phat thai NOx

Tiéu Thoi diém Tong chu trinh giéi han phat thai (g/kWh), n=v/p
. Khu vuc 4p dung L
chuan dong tau n<130 130<n<2000 n>2000
| Toan cau 01/01/2000 17,0 45.n°2 9,8
I Toan cau 01/01/2011 14,4 44,0023 7.7
1 Viing bién dic biét 01/01/2016 3,4 9.n0? 2,0

! Trieong Pai hoc Hang hai Viét Nam
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Hinh 2.1. D6 thi tiéu chudn phat thai NO,

&
.......

Két qua do luong dang tin cdy voi doi ngi
chuyén gia dugc chinh quyén chap nhan. Thiét bi la
thiét bi di dong c6 thé thuc hién cac phép do truc
tiép trén tau ciing nhu tai co s& dong tau.

2.2.2. Phong thi nghiém do khi x4 ciia hang AVL
p——.

Hinh 2.3. Phong thi nghiém do khi xa ciia AVL
(DNV GL’s Envilab.)

Phong thi nghiém sir dung hé théng do AVL

AMA 60 (hinh 2.3), bao gém cac may phan tich khi
hién dai va thiét ké moé-dun nho gon. Giao dién

42

et : (L = f
] L} __
' .
. 1 | N
i .
Lo - |

Hinh 2.2. Hé théng do khi xa ciia DNV (LR Nox...,2014)

2.2. C& md hinh kiém soat khi thai da
ap dung

2.2.1. Phong thi nghi¢m do khi thdi ciia ding
kiém Nauy- DNV

Céac thiét bi dap ung do trén bé thir va trén
tau (hinh 2.2) tuén theo B¢ luat ky thuat IMO
MARPOL NOx CODE 2008, Huéng din RVIR
16 va 97/68 EG cho dong co diesel (LR NOX ...,
2014). Ngoai NOx, hé théng con do CO, COy,
0,, HC, NMHC va SO,. Phat thai hat 6 nhiém
nhu vat chat hat (PM), d6 mo hoic sé khoi
(FSN)...

ngudi dung d6 hoa tuong tic truc quan hd tro tat ca
c4c chirc nang chan doan va dich vy thiét yéu, AMA
i60 tap trung vao ca kiém tra dé cap gidy chimg nhan
va kiém tra khi thai R & D cho tit ca cac loai dong
co va nhién liéu.

2.3. Lwa chon chu trinh thir NOk phu hop voi
hién trang va xu thé sir dung h¢ dong Irc cho doi
tau bién & Viét Nam

Viéc lwa chon chu trinh thir NOy cho cdac dong co
triwde hét phdi tudn thi cic quy dinh cia B ludt
NOy Technical Code, bén canh do tuy thugc vao dac
diém cong tdac ciua dong co dé lya chon chu trinh thi
phu hgp. (Resolution MEPC.177, 2008)

Dbi véi cac dong co diesel chinh tau thuy (diesel
lai chan vit) 1am viéc ¢ toc do khong doi, bao gom
dong co diesel lai chan vit trong hé dong luc truyén
dong dién va dong co diesel lai chan vit bién budc,
can ap dung chu trinh thir E2.

Cac dong co diesel lam viéc theo dic tinh chan
Vit can ap dung chu trinh thir E3.
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Céc dong co diesel phu 1am viéc ¢ tbc do quay
khong d6i (diesel lai may phat, bom hang...) can 4p
dung chu trinh thir D2

Céc dong co diesel phu 1am viéc & ché do tai va
tdc d6 quay thay doi can p dung chu trinh thir E1

2.4. Xay dwng mo hinh phong thi nghiém tiéu
chuin ¢ Viét Nam

2.4.1.Muc tiéu

Phong thi nghiém tiéu chuan dugc xdy dung véi muc
tiéu thir nghiém, do va phén tich céc thanh phéan phat thai
ciia dong co diesel thity. Trong do, thanh phan oxit nito
NO, duoc uu tién hang dau. Ngoai ra con c6 thé do cic
thanh phéan khéc, nhu: SO, CO, CO,, HC, O.....

Trén co s& tong hop va phén tich cac thiét b thi
nghiém danh gia phat thai ctia mot sb phong thi nghiém
tién tién, nhom nghién cliu ¢ xuét cau hinh thiét bi cho
mo hinh phong thi nghiém danh gia phat thai khi doc hai
tir dong co diesel thuy & Viét Nam, co cau hinh tuong tur
Phong thi nghiém do khi xa ciia AVL.

2.4.2. Cdu hinh va cac trang thiét bj :
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Hinh 2.4. So do hé thong gidm sat khi déc hai
dong co diesel thity

So d6 cia mé hinh hé thdng duge dé xuét (hinh
2.4), bao gom:

Hinh 2.7. Thiét bj phan tich khi thdi
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1. Dong co diesel thuy dit trén bé thir c6 lién két
véi cac hé thdng phuc vu va phanh thuy luc cua
hdng AVL dé do tai. Cac thong sd cong tac clia dong
co duoc dua vé ban giam sat

2. Thiét bi phan tich khi xa:

Cau hinh ciia thiét bi phan tich khi x4 phai tuan thi
Nghi quyét MEPC.177, 2008 clia IMO md ta 6 hinh 2.5
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Hinh 2.5. Cdu hinh cia thiét bi phan tich khi xa
dwoc lya chon (Resolution MEPC.177 ,2008)

SP - Pdu do |dy mau khi thai thé; HSLI - Tuyén
ldy mdu dwoc gia nhiét; HSL2 - Tuyén ldy mau NOx
dwoc gia nhi¢t; HF1 — Bg loc so ccfp dwoc gia nhiét;
HF2 — B¢ loc thir cap dwoc gia nhiét; HP - Bom ldy
Mdu gia nhiét (tiy chon); SL - Tuyén lday madu khi
CO, CO; va 0;; CO,/CO - B¢ phdn tich carbon
dioxide va carbon monoxide; HC - B¢ phdn tich
hydrocarbon; NOy - Bg phdn tich nito oxit; C - Bg
chuyén déi; O, - BG phan tich oxy;B - B¢ [am mét

Trén co s cau hinh trén, h¢ thong lap dat thiét bi
phan tich khi thai, gdm: B0 phén lay miu va do ham
lugng cac chét khi bang thiét bi do hdng Senko (Han
Quédc) Model : SP12C7 - (Hinh 2.7) va thiét bi cam
tay TESLO 350 cua hang Teslo (hinh 2.8), thdng sb
k¥ thuat trén bang 2.6

Hinh 2.8. Thiét bj do cam tay TESTO 350
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Bang 2.6. Cac thong sé ky thuit ciia thiét bi do hing SENKO
(Senko Intruction Book — 2018; w.w.w.senko.hr)

STT |  Thongsé do Giai do P§ chinh xdc be Thoi gian
phéan giai phan rng
1 NO; 0 - 500ppm +5% ppm 0,1 ppm 40s
2 SO, 0 - 5000ppm +5% ppm 1 ppm 30s
3 CO; 0 - 50% Vol +5% %Vol 0,1 % Vol 10s
4 CO 0 - 500 ppm + 2ppm 0,1 ppm 40s
5 H,S 0 - 300 pmm + 2ppm 0,1 ppm 35s

Thiét bi cAm tay TESLO350 ciia hdng Teslo - My (hinh 2.8) ¢6 théng s6 ky thuat trén bang 2.7

Bang 2.7. C4c thong sé ky thuit ciia thiét bi do TESTO 350

(Testo 350.com/350-maritime.html)

STT Théng sb do Giai do P9 chinh xic P9 phin gidi
1 0, 0 - 25% Vol + 2% 0,01% Vol
2 CO 0 - 3000 ppm + 5ppm 1 ppm
3 NO 0 - 3000 ppm + 5ppm 0,1 ppm
4 NO; 0 - 500 ppm + 5ppm 0.1 ppm
5 SO, 0 - 3000 ppm + 5ppm 1 ppm
6 COy(IR) 0 - 50 % Vol +0,3%Vol 0,01 %Vol

3. Bo xur ly trung tdm (CPU) bao gdm: Thanh
phan vi xir 1y, bo nhd véi chitc nang luu trir cac
chuong trinh diéu khién va dugc str dung dé tao
ra cac tac dong diéu khién dugc kich hoat bai
thanh phan vi xir Iy. Cac giao dién tin higu vao
va ra vai chitc nang hd tro bo vi xir 1y 1dy duoc
cac tin hiéu tir bén ngoai va chuyén cac tin hiéu
diéu khién ra bén ngoai dén cic dbi tuong diéu
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khién. Giao dién tin hiéu vao cé nhiém vu két ndi
véi cac phf?m tr cam ung nhu: Cam bién khi NOy,
SOy, COy..., qua day bo vi xur Iy nhan dugc cac
tin hiéu tu bén ngoai.

4. Hg thong gidm sat khi thai bang thiét bi diéu
khién sb (digital) dwa trén tmg dung cong nghé kha
trinh (PLC) trén hinh 2.6. Gdm man hinh Delta, PLC
S7- 300 cua hdng SEAMEN.

Hinh 2.6. Hé thong gidm sdt khi xa déng co Diesel

Céc thiét bi cua hé théng do dugc cac chi tiéu
phat thai, dai do, cac thong sb can thiét va do chinh

XAC cuia cac thiét bi do nay dap tng tiéu chuan dé ra
theo yéu cau caa Phu luc VI - Marpol 73/78.
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3. KET LUAN

Hé thong thi nghiém phan tich dugc cac thanh
phan chét doc hai trong khi xa ciia dong co diesel
nhu NO,, SOy, PM, dic biét 1a ndng do khi NOy
dap ung duogc b ludt cia IMO ap dung cho cac
tu ¢ lap may cong suat 16n hon 130 kW va dung
tich I6n hon 400 GT. M6 hinh phong thi nghiém
danh gia ndong d6 NOy trong khi xa cta dong co
diesel st dung phuong phap thuc nghiém, xac
dinh dwogc gia tri phat thai yéu cau thyc hién mot

TAI LIEU THAM KHAO

tap hop cac phép do riéng Ié. Mo hinh bao gom
cac phuong phéap kiém tra va do ludng, chay thir
va bao céo thir nghiém 1a qui trinh do trén bé thu,
dugc phéan tich tinh toan va danh gia theo cac cong
thirc va hudng dan cu thé. Lya chon phuong phép
do don gian, giam sat tryc tiép. Cac thiét bi phan
tich dugc str dung theo tiéu chuan va cac cach dé
hiéu chinh thiét bi trudc khi do. Céac két qua do
dugc dua vao hd so danh gia dé cép chimg chi
EIPP néu dat yéu cau.

Resolution MEPC.177 (58) Adopted on 10 October 2008 admendments to the technical code on control of
emission of nitrogen oxides from marine diesel engines (NOx Technical Code 2008).

Trang web dang ky tau bién cuc Pang kiém Viét Nam.

LR NOx emissions cerfitication of marine diesel engines, 4-2014.
Marine exhaust gas emission measures from DNV GL’s Envilab.
Senko Intruction Book (2018), 7- Horie, Matsuyama, Japan ;

Testo 350.com/350-maritime.html

Abtract:
RESEACH THE LABORATORY MODEL FOR MEAESURING, EXPERINTING
TO ASSESS NOx EMISSIONS OF MARINE DIESEL ENGINE IN ACCORDANCE
WITH APPENDIX VI OF COVENTION MARPOL 73/78

The article builds a standard laboratory model for measuring, experimenting to assess NOx emissions and
other emission parameters in exhuast gas of marine diesel engines on newly built and operating ships in
accordance with Appendix VI of convention MARPOL 73/78. It contributes to carry -out the government's
decision when Vietnam joins the international convention of International Maritime Organization (IMO)

Keywords: Standard laboratory, emission, marine diesel engine, appendix VI, International Maritime

Organization - IMO.
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