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TOM TAT 
Bai bdo trinh bay t^ng quan ve phuong phap xic djnh h§ s6 phat thai cac chit 6 nhilm khong khi 
ciia phuong tiSn giao thflng co gidi dudng bp, gom phuong phip do dgc va mo hlnh. Cic ky thugt 
do phat thii trong dieu ki?n co kilm soit ciia phong thi nghilm v i ngoii thuc tl da dupe ting hgp 
day du vi phan tich ve uu, nhupc dilm, ciing nhu kha n ^ g iing dung cua chiing. Bii bio ciing di 
gidi thieu cong cy mfl hinh, cac phan mem mo phong, thuong dugc sii dung de xac dinh he phat 
thii. Cic phucmg phap de cgp d tren co the dugc su dyng trong vi$c thii cong nhgn kieu cung nhu 
cho cic muc tieu nghien cuu khic. Do do, bii bio co thi gop phan vdo viec nghien ciiu su phat 
thii cic chit 6 nhilm khong khi tir ngudn d3ng, dl tgo co sd khoa hpc cho cong tdc quan !y chit 
lugng khflng khi tai Vi|t Nam. 
Tir khoa: Phuong ti^n van tdi, he sd phdt thai, dophdithdi, thu cong nhdn kieu, mo hinh phdt thdi 

M O D A U 

He s6 phdt thdi (Emission Factor, EF) Id mflt 

cong cy rat hipu qua va don gian de udc tinh 

muc dp phdt thdi cdc chat fl nhiem khflng khi 

khi cd du cdc thdng tin ve ngufln phdt thai [1]. 

Vi v^y, EF da vd dang dugc sir rgng rai de 

phyc vy cho cdng t i c k i lm kfl phat thdi d 

nhieu nude tren the gidi. 

Doi vdi cdc phuang tipn van tai, h? sd phat 

thai thudng dugc the hi?n bang lugng chdt 6 

nhiem sinh ra tren mgt don vi nhien lipu da dot 

(g/kg) hogc tren mpt dan vi quang duong di 

dugc (g/km). Khi xe d trgng thai khdng tai ciia 

dpng CO thi hp so phdt thai la lugng chat fl 

nhiem sinh ra trong mgt don vi thdi gian (g/s). 

He so phat thai phy thuOc vdo nhien lipu, trinh 

dp cdng nghe, loai hinh va thiet ke cua nguon 

thai, hp thong kiem soat d nhiem, tuoi va dieu 

kien van hanh, . . . [2] . Do do, mdi quoc gia nen 

cfl bO diJ lieu EF rieng phii hgp vdi dieu kien 

ciia nude minh ma dugc ggi la he so phdt thdi 

d ie trung qudc gia (country specific emission 

factor, CSEF). Bai bdo nay, vi the, gidi thieu 

v l cac phuang phdp xac dinh h? so phdt thai 

ciia ngudn ddng, thuong dugc su dyng trong 

thii: cong nhgn kieu vd cdc myc dich khac nhu 

dinh gid phat thdi va tieu hao nhien lieu, ki lm 

ke phdt thdi, w . . . 

CAC DANG PHAT THAI TLT HOAT D O N G 

CUA PHUONG TIEN CO G\6\ D L T C N G B O 

Doi vdi phin Idn phuang tien co gidi hien 

nay, nang lugng de chiing chuyen dflng dugc 

Id do ddt chay nhien lieu trong dgng ca. Do 

vgy, 6 nhiem tir phuong tien co gidi dudng bp 

(PTCGDB) chu y lu la do c i c sdn phdm cua 

qud trinh dot chiy nhien lieu trong ddng co, 

gpi la khi xa (exhaust) va do nhien lieu tu bay 

hoi. Ngoai ra, con co sy phi t thai byi do q u i 

trinh ma sat, Cdc dang phat thdi tu phuong 

tipn ca gidi dudng bp dugc trinh bay trIn 
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CAC PHU'ONG PHAP XAC DINH HE SO 
PHAT THAI CUA PHUONG TIEN CO 
GlCil DUdNG BO 

EF thuong dugc xay dyng dya tren dii lieu 
thu dugc tiJ viec do phdt thai ciia phucmg tipn. 
Phat thii cua phuong tipn cd the dugc xdc 
dinh bdng vipc do trong dieu kien cd kiem 
sodt {controlled conditions) a trong phdng thi 
nghiem, hogc do tryc tiep ngoai thyc te {real-
world conditions), hoac bdng md hinh phdt 
thai [3]. 
Do phit thai trong dieu ki^n cfl kiem soat 
Thir nghiem phdt thdi doi vaixe con vaxe tdi nhe 
Doi vdi xe hgng nhe, vipc do phat thdi ciia 
chiing dugc thyc hipn tren he thong bang thu 
con lan (Chassis Dynamometer) nhu Hinh 2. 

Tl»lUl 1 
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1 
\iinh2. Sadd he thong thu nghiem khi thdi xe 

hgng nhe [3, 4] 

Khi thir nghiem khi thai, flng thai cua xe dugc 
noi vdi h? thong Idy mau cd ap suat am do 
quat hiit dugc bd tri d cuoi hp thong de dam 
bao todn bg khi thdi se dugc thu vdo he thflng 
lay mdu khi. Sau khi vao he thong, khi thai 
dugc pha loang boi khdng khi bfl sung de tgo 
ra dieu kien tuong ty nhu khi khi thai vao 
khflng khi. 

Hp sfl phdt thai ciia cac chat d nhiem dugc 
xac dinh qua nong dd c6a cdc chit trong khi 
xd, the tich khi xa va tong quang dudng da 
chay trong mdt chu trinh thir [5]. Cac cdng 
thuc tinh nhu sau: 

E, = MixVxlO"^ (1) 

EFi = Ei/L (2) 

Vdi: Ej la tong lugng chat i trong khi xa (g), 
Mi la nong dp ciia chat i trong khi xa 

(mg/Nm^), V Id the tich cua khi xa da dugc 
chudn boa ve dieu kien chuan (Nm''), L la quang 
dudng da chgy trong toan bO chu trinh thii' (km), 
EF, hps6 phit thii chit d nhilm i (g/km), 
Thir nghiem phdt thdi ddi v&i xe hgng ngng 
Khi thir nghiem phat thdi ddi vdi PTCGDB 
hang nang (Heavy Duty Vehicles hay Heavy 
Duty Truck), dgng co cin dugc thao khoi 
phuang tien va tien hdnh thu tren bang thiir 
ddng ca {Engine dynamometer) (Hinh 3). 

Hinh 3. Sa dd he thdng thir nghiem khi thai 
ddi vol xe hgng ngng [6] 

(1-D^ng ca, 2-phanh thir, 3-thiet bj do lira lugng 
khi ngp, 4-thiit bi do luu lugng nhien lieu, 5-tii 

phdn tich mdu khi thai) 

Bang thu ddng co Id mgt thiet bi ma d do 
phanh thu se mfl phflng lyc cdn tdc dyng len 
dgng CO nhu trong dieu kien vgn hanh binh 
thudng. Thii nghiem tren bang thir dpng co 
chii yeu dugc thyc hien theo chu trinh thic 
tinh, g6m nhilu chl do. 0 mfli chl do, dgng 
CO dugc duy tri boat dgng trong khoang thdi 
gian du Idn dl tao ra toe dp phat thai tuong 
dfli on dinh. Miic phat thai trong toan bg chu 
trinh thu dugc xdc dinh dya tren phat thai ciia 
timg chl dp vdi trgng sd tuong ung, tiiy thudc 
vao chu trinh thir. 

Thur nghiem tren bang thu dpng co it tien ich 
hon trong viec xay dyng EF bdi ket qua thu' 
nghifm cho ra mdc phat thdi ciia phuong tien 
dudi dang gam chat 6 nhiem tren cdng suat 
huu ich (g/kWh), dgng ket qua nay dugc sd 
dyng trong thir nghiem phit thai de cflng nhgn 
kilu cho phuong tien (gpi chung la thir cong 
nhgn kiiu). Tuy nhien, dya vao kit qua trung 
gian trong qua trinh thu nghiem, dang tdc dp 
phdt thdi (g/s). Cling cfl thi xay dyng dugc he 
so phat thai dgng (g/km) theo each sau: 
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+ Xdy dyng tuang quan giija toe dd phat thai 
va cdng suit ciia dpng co; 

+ Xic dinh cdng suit hoat ddng ciia dgng ca 
ngoai thyc te; 

+ Xdc djnh EF theo cflng suit hogt dpng 
ngoai thyc te dya tren tuong quan da dugc 
xay dyng. 

Phucmg phdp ndy khdng dugc sd dyng trong 
thu cong nhdn kieu, chi su dyng cho cdc myc 
dich khac nhu ddnh gid tieu hao nhien lipu, 
ddnh gia phat thai. 

Bo ngoai thuc te 

Phtiangphdp sir dung cdm bien tirxa 

Ky thudt nay cdn dugc gpi la "do dgc ben 
dudng" ("roadside measurement"). Trong 
phuang phip nay, thiet bj dugc dat ben duong 
(Hinh 4) de do va ghi lai ty sd n^ng dp ciia 
cic chdt d nhiem tCr khi xa ciia phuang tien 
khi nd di qua tram do sau khi da hipu chinh 
vdi miic nen. Tia hong ngoai vd tii ngoai tir 
ngufln phdt dugc chieu qua luflng khi xd de tdi 
mdt miy thu nhgn tin hipu (detector). Khi do, 
lugng dnh sang da hi hap thu ti Ip vdi nong dp 
cic chat CO, CO2 vd THC (dugc do trong ddi 
IR); NO^ (dugc do trong dai UV) [7, 3]. 

He so phat thai chat d nhiem P dugc xac dinh 
nhu sau [3]: 

(M/IC0.1L. 1 ,„„ , (3) 
I'L, +([CO]/[CO,]), 

•[CO.], 

1+([CO]/[CO,] 

(4) 

Trong dfl: Ep - hp sfl phdt thdi (kg chit P tren 
tan nhien lipu bj dflt chay), [PJtaiipipe - ndng dO 
chdl P trong ong xd, [C02]s.oieh - nong dp CO2 
xdc dinh qua phan ung chay hoan toan ciia 
nhien lipu, [C02]remoie - nong dp chat CO2 do 
dupe bdi cdm bien, w^ - ty le khoi lugng cua 
cacbon trong nhifln li?u, Mp va Mc Id khoi 
lugng phan tu/nguyen tir (g/mol) ciia chat P 
va nguyen to C. 

Phuong phdp theo bam tren du&ng (on-road 
chasing) 

Trong kj thugt nay, m§i phuang tipn cd nhan 
dugc theo sau bdi mdt phdng thi nghipm luu 

dOng, thflng thudng dat trIn xe van hoac xe 
mooc, dugc trang bi thilt bi do khiVbyi, thilt 
bj dmh vi, thiet bj xdc djnh dilu kien mdi 
trudng xung quanh, tham chi ca thilt bi ghi 
hinh anh dieu kien giao thong (Hinh 5). 
Phong thi nghipm luu dpng nay cfl thi ndm 
bit dugc luflng khf thai ciia xe ma nd dang 
bam theo, do dd no cd the cung cap dir lieu 
phat thai ngoai thuc te. 

Hinh 5. K}! thudt theo bam tren duang 
Ca sd tinh toan hp so phat thai trong 1^ thudt 
ndy tuang tu vdi phuong phdp cam bien tir xa. 
Phirong phdp nghien ciru trong dudng hdm 
Nghien cuu trong duong ham bao gflm viec 
do tong thdng lugng cua cac chat d nhiem tu 
ddng xe di qua duong ham va viec xdc djnh 
tuong quan giiia thflng lugng chat fl nhiem 
vdi luu lugng giao thflng, Cdc phep do lien 
quan den chat d nhiem dugc thyc hien d cua 
vao vd cua ra cua ham. Vgn tflc gio va luu 
lugng ddng phuang tien di qua cung dugc ghi 
lai. He sfl phit thai xdc dinh nhu sau [3]: 

EF,^ 
N.L 
us „i . 

.̂A.U,t (5) 

Trong do: EFveh Id he so phdt thai trung binh 
(mg/xe.km); Com va C,n la ndng dp chat 6 
nhiem d cii'a ra va cti'a vao ham (mg/m^); A la 
difn tich mat cdt ngang ciia ham (m^); U Id 
v^n toe gio (m/s), t la khoang thdi gian lay 
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mau (gidy); N Id so xe trong khodng thdi gian 
liy mdu; L li khoang each giiia hai diem quan 
trac (km). 

Hi thdng do phdt thdi di dpng (Portable 
Emission Measurement Systems, PEMS) 
La mgt h$ thflng diy dii cac thilt bi do phdt 
thai cfl the mang theo xe can nghien ciru 
(Hinh 6). Mdt h? thong PEMS thudng bao 
gdm: bp phan tich khi vdi dudng ong liy mdu 
dugc gia nhiet, kit noi true tiep vdi ong xd; 
bp quet chin doan dgng ca dugc thiet ke de 
kit noi vdi bfl phdn chan dodn tren xe (on
board diagnostics, OBD); ciing vdi mgt may 
tinh dl cfl thi cung cdp ddy dii dii lilu vl phat 
thdi, tieu hao nhien lipu, vj tri budm ga va cac 
thflng sd khde. PEMS thuong do tflc dp phat 
thii tuc thdi ciia cac chat fl nhiem tijr khi xd 
nhu NO,, THC, CO2 va CO [3]. 
Viec xay dyng EF tiJ dfl lipu PEMS tuang ty 
vdi quy trinh xay dung EF tiJ dii lieu thu dugc 
tren he thflng bang thu con lan (chasis 
dynamometer). Trong dd, toe dd phdt thai 
chit d nhilm ciia phuang tipn dugc lip d t̂ 
PEMS nhu sau [7]: 

E , ,=y , , „^xM^^xMW, (6) 

Trong dd: E,_ t Id toe dg phdt thii chat d nhiem 
i (g/s); i la cac chit NO, HC, CO va CO2; Me,i 
la ddng mol khi xa d trgng thai khd tai thdi 
dilm t (mol/s); MW, Id khfli lugng phan tir 
cua chit d nhiem i (g/moI). 

Hinh 6.Xe 6 to dugc lap dgt he thong PEMS 

Phan m^m md phong phat thai 
Cac phdn mem mo phdng phat thdi cho phep 
xac djnh he so phat thai ciia PTVT dya trIn 
cac dir lipu ddu vao ma cd dnh huong tdi kha 
nang phdt thdi nhu logi phuong tipn, loai va 
chit lugng nhien lieu, dii lipu hoat dgng ngoai 

thyc tl,... Su dyng phin mim md phdng phdt 
thai giiip giim chi phi vd rut ngan thdi gian 
nghien cdu. D& lipu sur dyng dl xay dyng md 
hinh la cdc kit qua phat thdi thu dugc tir cdc 
nghien cuu do phdt (do trong phong thi 
nghiem hogc do ngodi thuc te). Theo dii lipu 
dau vao, cdc md hinh phdt thdi dugc phan 
thanh cdc nhdm [8]: 
Nhom 1: Md phflng phdt thai dua tren vgn toe 
trung binh (vi du: COPERT, EMFAC); 
Nhom 2: Md phong phdt thdi dua tren du lipu 
vl thuc trang giao thdng (vi dy: HBEFA); 
Nhom 3: Md phdng phdt thdi dya tren dii lipu 
lien tuc ve chl dp hogt dgng cua phucmg tien 
(vi dy: MOVES, PHEM, FVE). 
Quy trinh xdc djnh EF bing su dyng phin 
mim mfl phdng phdt thdi nhu Hinh 7. 

Thu Ihiip dir lieu/thSng tji 

Nhi£nli|u I Dieu kien mai 
(LD^I va chii I tnnltng 

lupng nhiln lieu) (Nlugtda.da 

Hinh 7. Quy trlnh xdc dinh EF bdng mo hinh 

KET LUAN 
Viec xdy dung dugc bd he sd phdt thai c6 chat 
lupng cao cho cac phuong tien co gidi dudng 
bp la mgt nhiem vu day thach thuc, doi hdi 
phai cfl nhiing hieu biet rat chuyen sau ve 
phuang phdp xic dmh da dugc trinh bay 
trong bai bao nay. 

Ky thugt do phdt thdi ciia phuang tien trong 
dilu kipn cd kilm soit tgi phdng thi nghipm 
cho phep kilm sodt chgt che nhdt cac thflng so 
do vd dg lap Igi ciia ket qua nhd logi bd dugc 
sy dao dgng ciia cac ngufln (nhiet dg, dp 
dm,...) ngoai thyc tl. Do vgy, kj thuat ndy 
dugc sd dung trong thir cdng nhgn kieu tren 
pham vi toan cdu [3]. 

Do phat thai bdng PEMS ciing cd khd ning 
tinh den tit cd cac tham sd ngoai thuc te md 
cd thi anh hudng tdi sy phdt thai cua phuang 
tien. Tuy nhien, tinh lap Igi ciia phuong phdp 
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ndy nhd dan den mgt vai gidi hgn dfli vdi viec 
sir dyng no nhu la phuong ph ip cflt loi de xay 
dyng EF [3, 7] . 

Do phdt thai trong dudng ham rdt tien lgi cho 
viec quan trac muc phdt thdi ciia cd ddng xe 
trong cung mpt dieu kipn. Han che ciia k^ 
thuat ndy la no khd de phdn dinh miic phi t 
thai giSa cdc loai xe hay cdc loai cflng nghp, 
vd cac dieu kien hogt ddng trong dudng h im 
thudng la di chuyen vdi toe dp vira phai, 
khflng iin tac - dieu nay khde ban so vdi cdc 
tinh huflng giao thdng ngodi thuc te [3]. 
Ky thuat su dyng cam bien tir xa, ciing gin 
giong nhu phuang phap bam theo xe (on-road 
chassing), da chirng minh la ky thudt hiiu ich 
de xac nhgn mien gia trj ciia EF. Hgn c h l 
chinh ciia ky thuat nay Id nd chi chyp dugc 
luflng khfli d mflt thdi diem, do dd k i t qua chi 
dgc trung cho tiing trudng hgp hogt dgng ciia 
dflng CO (fln djnh, tdng tflc, g i im t o e , . . . ) [3]. 
Nhu vgy, thu nghipm tren bang thu con lan va 
bang thir dpng c a Id cdc ky thugt rdt chat che 
de cung cdp nguon dii li^u thyc nghipm chinh 
d l phdt trien cac md hinh EF cho PTCGDB 
trong nhung nam tdi [3]. 
Hien nay, nhieu td chuc tren thfl gidi da phat 
trien va cung cdp cdc phdn mem md phflng 
phdt thai nham nit ngan thd ig ian va gidm chi 
phi nghien ciiru. Mgt so phan mem dugc sii 
dung khd pho bien nhu: MOBILE, COPERT, 
EMFAC, MOVES, rVE,. . . 
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SUMMARY 
A R E V I E W O N M E T H O D S F O R DETERMINE«JG T H E E M I S S I O N F A C T O R S 
O F AIR P O L L U T A N T S F R O M R O A D V E H I C L E S 

Nguyen Thi Yen Lien''^', Nghiem Trung Dung' 
'Hanoi University of Science and Technology 

^Hanoi University of Transport and Communication 

The article presents methods for determining the emission factors of air pollutants from road 
vehicles including monitoring and modeling ones. Techniques for the measurement of emissions 
under controlled conditions in the laboratories and real-world conditions are summarized; their 
advantages and disadvantages as well as the ability of their applications are meticulously analyzed. The 
article also reviews the modeling tools, softwares, which are normally used for the determination of 
emission fectors. The methods mentioned above can be used for type approval test and researches. This 
article, therefore, can contribute to the studies of the emission of air pollutants from mobile sources to 
provide with the scientific basis for air quality management in Vietnam. 
Keywords: Vehicle, emission factor, emission measurement, type approval test, emission model 
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