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DANH MUC CHU VIET TAT

WHO T6 chuc Y té thé gidi

US EPA Co quan bao vé méi truong Hoa Ky



CHUONG 1. GIOI THIEU

1. Gi6i thi¢u chung

Mot sb cac nghién ctru trén thé gidi da du doan sy dong gop cua cac
ngudn phat thai tir may moc, thiét bi xdy dung sé& tiép tuc ting 1én khi luong
khi thai tir cac phuong tién co gidi dudng bd ngay cang duoc kiém soat chat
ché& hon. Nhu vay, viéc kiém soat khi thai tir may moéc xay dung trd thanh mot
trong nhitng muc tiéu quan trong hon trong viéc kiém ké khi thai va bao vé st

khée cong dong.

Theo kiém ké khi thai ciia Co quan Bao vé Moi truong Hoa Ky (US EPA),
cac may moc, thiét bi str dung nhién liéu diesel dugc ude tinh 12 ngudn 16n thi
3 vé phat thai NOx va ngudn tht 2 vé phat thai PM trong so tat ca cac ngudn
thai di dong, chiém 14,5% va 24,3% tong luong phat thai (EPA, 2011). Pdi voi
Viét Nam, 6 nhiém khong khi 1a mot van dé “néng” khi toc do phat trién kinh

teé cung v&i cac qua trinh san xuat, cung irng ngay cang tang.

Muc tiéu tong quat va quan diém chi dao ctia Tha tudng chinh phu trong
cac Quyét dinh va Ké hoach hanh dong qudc gia quéan 1y chét lugng khong khi
c¢6 néu rd “Tang cudng cong tac quan 1y chat lugng khong khi thong qua kiém
soat ngudn phat sinh khi thai”;... trach nhiém ctia chi ngudn thai da duoc néu
rat cu thé trong quyét dinh nay, dong thoi doi véi cac co quan quéan 1y nha nude
can co trach nhiém trong cong tac gidm sat va can co giai phap va nhiém vu cu
thé trong viéc tap trung kiém soat moi trudng khong khi trong qua trinh thi
cong, van chuyén nguyén vat liéu, chat thai tai cac cong truong xay dung.

Viéc 4p dung 16 trinh kiém soat vé tiéu chuan khi thai déi voi cac thiét
bi trong cong tac xdy dung van chua dugc quan tim mot cach nghiém tac theo
cac quy dinh hién hanh cua chinh phu. Céc thiét bi xay dung hién nay da s 1a
loai diac chung, nhap khau da qua st dung, dugc st dung trong nhiéu du an,
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mic di di c6 nhiéu hudng dan cu thé, nhung rat kho khin trong viée tinh toan
tai lugng 6 nhiém theo hé sd phat thai.
2. Muc dich ciia tai liéu huéng dian

Tai liéu huéng dan nay nham hudng dan cach trién khai do dac, tinh toan
hé sb phat thai cac khi CO, NOx va SO, do cac may moc, thiét bi xay dung thai
ra moi trudng khong khi. Tai liéu ndy ciing cung cap cic biéu mau co thé st

dung trién khai hiéu qua va vi du dién hinh dugc thuc hién do dac, tinh toan.

Tai liéu hudng dan nay dugc xay dung dua trén nghién ciru trién khai tir
dé tai cap Bo Xay dung “Piéu tra, khao sat, xdy dung hé sé phat thai mot sb
may moc, thiét bi xay dung phuc vu cong tic quan ly, gidm sat moi truong va
danh gid tac dong moi truong cua cac dy an xay dung dan dung phu hop véi
diéu kién viét nam”, do truong Pai hoc Xay dung Ha Noi chu tri, ma s6 MT-
04. Mic du nhom tac gia da rat nd luc dé mo ta chi tiét hau hét cac ndi dung,
tuy nhién c6 thé van con nhitng thiéu sot.

3. Poi twong sir dung tai liéu

Pbi tuong sir dung tai liéu hudng dan nay 1a can bo trong cac co quan
nghién ctru, cac nha quan 1y, cac don vi tu van, nhimg ngudi tham gia vao 1ap
ké hoach, trién khai va danh gid tic dong moi trudng.

4. Cau triic ciia tai liéu huwéng din

Tai liéu hudng din nay bao gdm phan noi dung chinh va phan phy luc.
Phan ndi dung chinh bao gdom:

- Chuong 1: Gi6i thi€u chung

- Chuong 2: Phuong phap tinh toan hé sb phat thai ddi véi mot s6 may moc,

thiét bi trong cac du 4n xdy dung

- Chuong 3: Tinh todn hé s phat thai di voi may dao



CHUONG 2. PHUONG PHAP TINH TOAN HE SO PHAT THAI POI
VOI MQT SO MAY MOC, THIET BI TRONG CAC DY’ AN XAY
DUNG

2.1. Trinh ty thuc hién tinh toan
2.1.1. Cac buée xay dung hé sé phat thai

+ Thu thap, téng hop thuc trang cac s6 liéu dau vao phuc vu tinh todn

+ Luwa chon, may moc, thiét bi dién hinh trong thi cong xay dung c6 su
dung nhién liéu Diesel;

+ Tinh toan, lua chon theo mot hodc hai phuong phap:

o Tinh toan hé sb phat thai theo hudng dan ciia US EPA. Uu
diém phuong phap nay 1a tiét kiém chi phi thuc hién, két
qua tinh toan nhanh, twong ddi chinh xac.

o Tinh toan hé sd phat thai theo két qua do khi thai thyc té.
Uu diém ctia phuong phap nay 13 hé sd phat thai mang tinh
dai dién, c6 d6 chinh xac cao do duogc tién hanh & diéu kién

thue té tai khu vuc nghién ciru.
2.1.2. Phuwong phap thuc hién

+ Thu thap so liéu tir cac két qua khao sat vé cac may moc, thiét bi:
o Luogng nhién li¢u ti€u thy trong mot gio;
o Sb gi0 van hanh trong mgt nam;
o Nim san xuit, hang san XUuAt, cong suét dong co;
o Quy trinh van hanh;
O
+ Thu thap bang do dac tai hién truong bang thiét bi do di dong:
o Luogng khi thai CO, NOx, SO»;



o Luong nhién li¢u ti€u thy trong mot gio;
o Cong suét dong luc ctua dong co theo thoi gian do;

o Nhiét do, chénh 1éch ap suét, van tdc khi thai

Khao sat;
Po dac

Danh gia Tinh toan

Bao cao

Hinh 2.1. Céc buéc thye hién tinh toin hé s6 phat thai

Phuong phap do dac khi thai nay di duoc thyc hién tai nhiéu qudc gia
tai Chau Au va Chau A (Han Quéc, Trung Qudc,...) nhu mot quy trinh kiém
tra b6 sung dé cp chimg nhan va quan 1y [1-3], cac hé thong do khi thai di
dong da dugc ching minh 1a mot cach tiép can thuc té trong viéc mo ta dac
diém phat thai trong thoi gian thuc cho cic may moc thi cong trong cong trinh
xay dung. Céc thiét bi do nhanh di dugc nhiéu nghién ctru st dung va danh gia
[4, 5].

Céc thiét bi do nhanh céac khi NOx, CO, SO, phai tuan thu theo hudng
dan cia cic co quan quan 1y moi truong, cu thé theo thong tw 10/2021/TT-
BTNMT, ngay 30/6/2021 vé quy trinh k§ thuat quan trac khi thai:

- Khi thai CO, NOx, SO», nhiét do, ap suét st dung dugc thiét bi do truc
tiép tai dng x4 dong co: Bang 28 Phuong phap quan tric khi thai theo
thong tu 10/2021/TT-BTNMT;



- Yéu cau k¥ thuat cua thiét bi do truc tiép: Phu luc 6 Yéu cau k¥ thuat
va quy trinh do cac chit 6 nhiém dang khi trong khi thai bang thiét bi
do truc tiép, cu thé theo thong tu 10/2021/TT-BTNMT:

o Khi CO: Sai s6 +5 % gié tri do; D6 phan giai 1ppm; Thoi gian
dap tng < 40 giay;

o Khi NO: Sai s +5 % gia tri do; Do phan giai 1ppm; Thoi gian
dap tng < 30 giay;

o Khi NO,: Sai s6 +5 % gia tri do; Do phan giai 0,1ppm; Thoi
gian dap ung < 40 giay;

o Khi SO,: Sai 86 +£5 % gia tri do; P phéan giai 1ppm; Thoi gian
dap ung < 30 giay;
2.2. Phuwong phap tinh toan hé sé phat thai may méc thiét bi xay dung

Tuy theo diéu kién thyc té va cach tién hanh, c6 thé tinh toan hé s phat
thai khi CO, NOx, SO, theo hai cach sau:

2.2.1. Tinh toan hé s6 theo phwong phap US EPA

Trong hudng dan nay sir dung phuong phap tinh toan cia US EPA, day
1a tai liéu duoc nhiéu quéc gia ap dung dé tinh toan. Trong EPA, s6 liéu udc
tinh hoat dong cta thiét bi tir co s dir liéu nim 1998 do Power Systems
Research, Inc. (PSR), mdt cong ty nghién ctru doc 13p, xay dung lam gia tri
dau vao mic dinh trong tinh toan cua US EPA. Dt li¢u cua PSR thé hién sy
danh gia toan dién nhat vé hoat dong danh riéng cho tmg dung cia US EPA.
US EPA di cong bd hé sd phat thai cho may moc hoat dong trong cac du an
(méay moc phi duong bo-nonroad) va may moc hoat dong trén duong (may moc
di dong-onroad).

Céc hé sb phat thai ndy c6 tinh dén tat ca cac trang thai may moéc hoat
dong dé tinh toan lugng khi thai ciia may moc thiét bi xay dung. US EPA d3

9



cong bd hé sé phat thai tiéu chuan ¢ trang thai hoat dong 6n dinh cua thiét bi
va tinh dén céc hé sb diéu chinh thuc té. S liéu nay dugc US EPA cong bd va
cap nhat lién tuc, mic yéu cau duoc cap nhat lién tuc va ngay cang khat khe tir
EPA 2018. Tuy nhién mot s may moc thiét bi khong cé dinh nghia 16 rang
trong US EPA, do d6 phai ldy may moc tuong tu dan dén c6 thé c6 nhitng sai
s0 nhat dinh.
% Tinh hé sé phdt thdi thuc té cdc khi CO, NOx:

Péi véi cac khi thai HC, CO, NOy hé s phat thai dbi véi mot loai thiét

bi diesel nhat dinh dugc tinh nhu sau:

EFee(ic,cono,)=EFss. TAF. DF (kvj;h) @.1)

Trong do:
- EF,— Hé sb phat thai ¢ trang thai dong co 6n dinh, g/kwh (tra theo
Béang A4-phu luc A, MOVES2014b, EPA-420-R-18-009, 2018)[6];
- TAF — Hé s6 diéu chinh theo loai may moéc (tra theo Bang AS5-phu
luc A, MOVES2014b, EPA-420-R-18-009, 2018)[6];
- DF-Hésb suy giam chit luong tinh dén loai cong ngh¢ va tudi tho
cta thiét bi (khong don vi), dugc tinh nhu sau:

DF = 1+A.ki.£
r (2.2)

Trong do:
- A: Hé sb suy giam tuong d6i cua dong co ddi voi ting loai khi thai
va mdi loai cong nghé nhat dinh (tra Bang A6-phu luc A-
MOVES2014b, EPA-420-R-18-009, 2018)[6];
- ki Hé s tai (theo s6 liéu khao sat thuc té);

- Ti: S6 gio tich lily cia may méc, h (theo s lidu khao sat thyc té);
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T: Tudi tho trung binh cia miy moéc hoat dong ddy tai, h (tra theo

MOVES2014a, EPA-420-R-18-009, 2018)[6].

% Tinh hé sé phdt thai khi SO::

Heé s6 phat thai SO, duoc tinh toan dya trén mirc tiéu thy nhién liéu khi

thay d6i ché do van hanh trong qua trinh st dung. Hé s6 phat thai SO, dugc

tinh thong qua HC, theo cong thirc sau:

EF, 50, = (BSFC.453,6(1-soxcnv) - HC).0,01.soxds!.2 (2.3)

Trong do:

EFso2): Hé s6 phat thai, g/kWh;

BSFC: murc tiéu thu nhién liéu khi thay d6i ché d6 van hanh trong qua
trinh st dung, 1b/kWh;

Hé s6 453,6: hé s6 chuyén doi tir pound sang gam

Soxcnv: phan luu huynh trong nhién liéu duoc chuyén tryc tiép thanh
mudi/ bui (PM), (soxcnv = 0,02247);

HC: lugng phat thai HC, g/kW-h;

Heé 6 0,01: chuyén doi tir % trong lwong sang phan trong lugng;
Soxdsl: % trong luong timg phan cta S trong nhién liéu diesel phi
duong bo (Soxdsl =0,2284).

Hé s 2: s6 gam SO, tao thanh tir 1g luu huynh.

2.2.2. Phuong phap tinh toan theo do thuec té

Pay 1a phuong phép tinh toan tir co sé dir lidu diéu tra thuc té, do dac

thuc té tai 6ng x4 cua dong co, tinh toan lugng phat thai, cac diéu kién bién

anh hudng toi qua trinh phat thai cua loai may moéc xay dung can do. Trong

phuong phap nay, cac yéu to quyét dinh tinh chinh xac ctia hé sb phat thai 1a

cac dir li€u v€ hoat dong cia phuong tién va cac yéu t6 anh hudng dén cac

thong s6 nay nhu chu trinh hoat dong cua thiét bi, van téc cua phuong ti¢n,
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cac diu kién thoi tiét,...) va cac dit liéu lién quan vé phat thai (loai khi phat

sinh, loai nhién li¢u).

os@x  Maiy xay dung

Thiét bi do di déng
- Khi CO, NOx, SO,

- Nhiét do

S6 liéu phat thai tiee thoi

Hinh 2.2. So' @ do khi thii cho may xiy dung

MBJi thiét bi xdy dung s& c6 ché do van hanh khac nhau. Dé thiét lap
mbi lién hé gitra muc do phat thai va ché do van hanh thi can ghi chép lai mot
cach 16 rang nhu dé d6 chay khong tai, di chuyén, ché do chay co tai (co thé
tham khdo Bang 2.1) [7-10].

TAt ca cac thao tac trude khi tién hanh do dac tai cong truong dugce thuc
hién trong nghién ctru ndy déu yéu cau hoan thanh theo quy trinh: Ding hoat
dong thi cong ctia may xdy dung, lap dit thiét bi do, hiéu chinh thiét bi do,
khoi dong lai may thi cong, thu thap dir 1iéu va xtr 1y dit li¢u. Trong qué trinh
thu thap sb liéu thuc nghiém, cac mau khi thai dwoc thu thap ddi vai tirng may
thi cong. Thiét bi do ldp dat & nhitng khong gian an toan va 6n dinh ma khong

1am gian doan hoat dong binh thuong cua thiét bi.

Bang 2.1. Cac giai doan lam viéc cua may xay dung

Ché d6 1am viéc Hoat dong thiét bi Phian bo cac loai
hoat dong
Chay khong tai Pong co tiép tuc chay ¢ toc do 5%-10%

thap, khong di chuyén hodc khong

lam viéc
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Di chuyén Thiét bi di chuyén tién va lui lién 25+30%
tuc & tbc do thdp (thuong dudi 5
km/h) tai noi lam viéc, nhung hoat

dong khong tai.

Lam viéc Thiét bi lam viéc xtc dat, ning vt 50+60%

liéu, ...

% Tinh hé sé tii (LF) ciia mdy méc xdy dung:
Cong suat dinh mc 13 mirc cong sut tdi da ma dong co duoc thiét ké
dé hoat dong & ché do day tai. Cong suat nay duogc tinh theo cong thic [5]:

C.FC.Fe
1000

P =

(kW) (2.4)
Trong do:

- P (kW) 1a cong suit dinh mirc caa dong co;

- C la nhiét tri ctia nhién liéu (nhiét tri cua dau diesel 43.000 kJ/kg);

- FC (g/s) la muc ti€éu hao nhién li¢u;

- Fela hiéu suat chuyén d6i nhiét chay ctia dong co chuyén thanh dong
nang (mac dinh 1a 40%)

Tir cong thie (2.4) va cong suat dinh mirc cia thiét bi c6 thé tinh toan
duoc luong nhién lidu tidu thu cia dong co day tai:

1000.P

FC = e (kg/s) (2.5)

Trong thuc té, ddng co thudng hoat dong ¢ nhiéu téc dd va cong suit
khac nhau, hiém khi hoat dong & cong suat dinh murc trong thot gian dai. bé
tinh dén anh huong cua hoat dong & diéu kién khong tai va tai mot phﬁn, cling
nhu hoat dong nhat thoi, hé so tai dugc tinh toan dé biéu thi ty 18 trung binh
cua cong suat dinh mtc duoc sir dung. Vi du: 6 hé s6 tai 0,3 (hodc 30%), mdt

dong co co cong suat 100 ma luc s& tao ra trung binh 30 ma lyc trong qua
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trinh hoat dong binh thudng. Hé s6 tai c6 thé rat khac nhau d6i vdi may moc

xdy dung va tily thudc vao cach van hanh ciia chiing. Nhu vay c6 thé tinh dugc

cong suat trung binh cua dong co (3.1) theo luong nhién li¢u ti€u thu thyc té

[5, 11, 12], tir do co thé tinh dugc hé sb tai cua thiét bi theo cong thuc (2.6).
Hé s6 tai tinh theo cong thuc:

_ Pa
LF = = (2.6)

Trong do:
- LF 1a hé sb tai cua dong co;
- Pa (kW) 1a cong suat trung binh cta dong co & ché d6 van hanh dua
theo luong nhién li¢u ti€u thu theo thuc té;
- P (kW) 1a cong suit dinh mirc cua dong co.
% Tinh hé sé phdt thdi ciia mdy méc xdy dung:

Heé s phaét thai tai tinh theo cong thirc:

EF= =1, (k;;h) 2.7)

Trong do:
- EF: hé sb phat thai cua khi (x);
- EFj« 12 hé s phét thai ciia khi (x), dugc tinh toan thong qua do dac

thuc nghiém;
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CHUONG 3. TINH TOAN HE SO PHAT THAI POI VOI MAY PAO

3.1. Phwong phap tinh toan theo hwéng din ciia US EPA
+ Céc s0 liéu khao sat thue té

Péi voi may dao (may xuc), day 1a loai may thi cong dat, cac so liéu khao
sat nhu: nim san xuét, lugng dau tiéu thy trong mét gio thuc té, thoi gian hoat
dong trong mot nam, sb gio hoat dong trong ngay,...dugc thé hién nhu trong
Bang 3.1, trong truong hop ndy so lugng khao sat 1a 2 chiéc, cong suat dinh
muc cia dong co 94kW va 110kW.

Trong Bang 3.1 cac gia tri dugc tinh nhu sau:

- Nim san suat (N): nim

-S4 gio lam viéce trong mot ca (T)): 8 gio

-S4 ngay trung binh trong mét thang: (T,): 30 ngay

-S4 thang hoat dong trong mot nam (Ts): 3,5 thang

- S gi0 hoat dong trong mot nam (T4): T4 =Tz x T2 x T, (g10)
-S4 gio tich liy (Ts): Ts = (2022 - Ng) x T4 (gi0)

- Hé sb tai tinh toan theo cong thirc (2.6)

+ Tinh toan

Muc tiéu tinh toan theo hudng dan ciia US EPA sé& cho duoc két qua tinh
toan cac hé sb phat thai cua cac khi CO, NOx, SO,. Cong thuc tinh toan theo
biéu thue (2.1).

DPéi véi may dao céac thong s6 EF,; TAF, DF, A va T duoc tra theo loai
may “Construction Equipment Excavators”, theo cac bang nhu sau:
- EF— Hé s phat thai ¢ trang thai 6n dinh, g/kwh (tra theo Bang A4-phu
luc A, MOVES2014b, EPA-420-R-18-009, 2018)[6]; thé hién tai Bang
3.2
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TAF — Hé s6 diéu chinh theo loai may moc (tra theo Bang A5-phu luc
A, MOVES2014b, EPA-420-R-18-009, 2018)[6]; thé hién tai Bang 3.3
DF :Hésb suy giam chat luong tinh dén loai cong ngh¢ va tudi tho
cua thiét bi

A : Hé s6 suy giam twong ddi cho dong co d6i voi timg loai khi thai
va moi loai cong nghé nhat dinh; thé hién tai Bang 3.4

T : Tudi tho trung binh ctiia may moc hoat dong day tai, h (tra theo
MOVES2014a, EPA-420-R-18-009, 2018)[6]; thé hién tai Bang 3.5
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Béng 3.1. Bang khao sat ddi véi may dao thue té

Tén may | Nam Ky hiéu Cong So gio hoat S6 gio | Lwong Dau Lwong dau Hé s0 tai Hé s0 tai
moc san suat dong/nam | tich liiy | tiéu thu theo tiéu thu (LF)) trung
Xuét may cong suat thue té binh
(Kw) dinh mirc (khao sat) (LF)
(I/h)
P Ts Ts FCdm FCtt FCtt/ FCdm | XLFi/2
May dao
banh 2000 HY1.1(*) 110 840 18480 28 16 0,57
xich
0,58
May dao
. £ 1999 | HCM1.1(*) 94 840 19320 24 14 0,58
banh 16p
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Bing 3.2. H¢ s0 phat thai & trang thai on dinh, g/kwh

Hé s6 phat thai ¢ trang thai 6n dinh (EFss) -
_ . % . (g/kW.h)
Tén may moc Ma hoéa Ni‘:;tan i(;ng(ls(u;; (l}/lil::)
may y EFss(HC) | EFss(CO) | EFss(NOx) | EFss(PM)
May ff‘c‘;lbanh HY1.1 2000 110 Tier1 | 0,453 1,163 7,579 0,375
May ?gl(; banh HCM1.1 1999 94 Tier 1 0,453 1,163 7,579 0,375
Béng 3.3. Hé s6 diéu chinh theo loai may méc
Co H¢ s6 dicu chinh nhat thoi theo may méc
Tén may A Nam sin NS Mikc (TAF)
méc Mahoa |\ 4 | suatmay |
may (Kw) TAF(HC) | TAF(CO) | TAF(NOx) | TAF(PM)
May dao HY1.1 2000 110 Tier 1 1,05 1,53 0,95 1,23
banh xich
Mayddo | yonip | 1999 94 Tier 1 1,05 1,53 0,95 1,23
banh 16p
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Bang 3.4. Hé s suy giam twong ddi

Cong H¢ s6 suy giam twong ddi (A)
A . . Nam san | suat Mirc
Ten may moc xuit | may | (Tier)
M3 héa may (Kw) A(HC) A(CO) | ANOx) | A(PM)
May fi%bénh HY1.1 2000 110 | Tier 1 0,036 0,101 0,024 0,473
May ‘f;‘; banh | pomi [ 1999 94 | Tier 1 0,036 0,101 0,024 0,473
Béng 3.5. Tudi tho trung binh ciia may méc hoat dong day tai, h
Phén loai Daii cong suit (hp) Pay tai
Nim cosé¢ | M4 so M5 ta Nhé nhat Lén nhat Trung binh
2000 2270002051 | Diesel-Xe tai chuyén dung 100 175 160,5 4667
2000 2270002051 | Diesel-Xe tai chuyén dung 175 300 2443 4667
2000 | 2270002051 | Diesel-Xe tai chuyén dung 300 600 419,9 7000
2000 | 2270002081 | Diesel-Thiét bi xdy dung khac 50 75 59,85 4667
2000 | 2270002081 | Diesel-Thiét bi xdy dung khac 75 100 84,28 4667
2000 | 2270002081 | Diesel-Thiét bi xdy dung khac 100 175 137,7 4667
2000 2270002081 | Diesel-Thiét bi xay dung khac 175 300 2337 4667
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Két qua tinh toan Hé sb phat thai cua cac khi CO, NO, va SO, ctia nhém

may 1am dit (may dao banh xich, may dao banh 16p) dugc thé hién trong Bang

3.6 dén bang 3.8 dudi ddy. Cac két qua nay duoc so sanh véi véi cac tiéu chuan

cia My (EPA), chau Au (EU) va Trung Quéc (TQ).

Bing 3.6. Hé s6 phat thai CO tinh theo EPA déi véi may dao

. 9 Cong
1;4:‘; M3 hicu l\i::‘ sudt | EFu EFepa EFEu EFro
dung j <ut 1;1:3 (g/kW.h) | (g/kW.h) | (&/kW.h) | (g/kW.h)
HY1.1(*) 2000 110 3,24 0,00 5 5
May dao
HCMI.1(*) | 1999 94 3,31 0,00 5 5
Béng 3.7. Hé s0 phat thai NOx tinh theo EPA d6i véi may dao
Nam Cong
May xay M3 hicu sin suat EFt EFEpa EFku EFtq
dung : £ may, | (g/kW.h) | (g/kW.h) | (g/kW.h) | (g/kW.h)
xuat
kW
HY1.1(*) | 2000 110 8,601 9,25 04 9,2
May dao
HCMI1.1(*) | 1999 94 8,67 9,25 0,4 9,2

Béng 3.8. Hé s0 phat thai ctia SO; tinh theo EPA ddi véi may dao

Cong
May xay Ma hiéu suat | Nam san EFt EFEpa EFEu EFtq
dung * may, xuat (g/kW.h) | (g/kW.h) | (g/kW.h) | (g/kW.h)
kW
HYL.1(*) 110 2000 0,748 - - -
May dao
HCML.1(*) 94 1999 0,748 - - -

Céc két qua cho thay hé sb phat thai tinh toan CO (EFco) va NOx (EFnox)

déu nho hon tiéu chuan US EPA va Trung Qudc. Riéng di v6i hé sb phat thai

SO, (EFsoy) trong céc cac tiéu chuan khong co gi tri dé so sanh, trong hudéng

dan ctia US EPA tinh toan thong qua luong phat thai HC, bui va cac tiéu chuan

tham chiéu khong dé xuat nén khong so sanh, danh gia.
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3.2. Phuwong phap tinh toan theo s6 liéu do thwc té
May dao thuc hién nhiém vu dao, san hay chuyén doi dat, thuong duoc
phan loai theo nhitng cach nhu sau:
 May dao, chuyén dit: May gau thudn banh xich, may gau nghich banh
xich, may san dat 16p, may xuc 1at banh 1p. ..

o May xuc dat: may xic mot gau, may xuc nhiéu gau...

Hinh 2.3. Hinh dnh may dao tién hanh do

bPéi véi van hanh may dao mdt géu, thot gian cho mot chu ky 1am viéc
cua may dao 1 géu, phu thudc vao dung tich cua g::iu, tdc do 1am viée cua cac
co cdu, loai dat thi cong, trinh do tay nghé ctia cong nhan lai may, thong thudng
thoi gian cua mot chu ky 1am viéc c6 thé duoc xac dinh theo cong thuc sau:

T=tagttyttg+t,+t] +t,
Trong do6:  ts— thoi gian dao/muc (s);
t, — thoi gian nang gau (s);
ty - thoi gian quay gau co tai (s);
t, — thoi gian do tai (x4 dat) (s);
ty - thoigian quay gau khong tai (s);
t, — thoi gian ha gau dén bé mat lam viéc (s).

Trong trudng hop nghién ctru ndy, tién hanh khao sat, do dac va thong
ké quy trinh hoat dong ctia may dao mdt gau loai banh xich va banh 16p. Quy
trinh van hanh thue té cho thy tir lac muc dat cho dén thoi gian d6 1én xe trung
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binh khoang tir 3-5 phit tiy vao cong viéc ctia may 1a dao dat hay muc dat.
Trong do cac ché do hoat dong duoc phan bd trong mdt chu trinh nhu sau:

o Chay khong tai  : 5% - 10%

o Di chuyén £ 25% - 30%

o Lam viéc : 70%-85%

Cin ctr vao khdo sét thuc té cho thdy quy trinh “Lam viéc” chiém ty trong
16n nhét trong ca quy trinh hoat dong cho mét cong viée, khong anh hudng qua
nhiéu cho toan thoi gian hoat dong trong mdt ca may. Mat khac, thoi gian lam
viéc thyc té ctia ngudi 14i trung binh 1a 40-45 phut sau d6 nghi giai lao tir 10-
15 phut, lai tiép tuc cong viéc. Vi vay, tién hanh do dac theo thoi gian lam vi¢c
thuc té ctia ngudi van hanh thiét bi. Theo khao sat ndy, mot ca may trung binh
1a 8 tiéng, do d6 mdi may dao do duoc 4 1an/1 ca may, mdi lan 1 tiéng sau d6
tinh toan trung binh trong khoang thoi gian 60 phat cho médi lan do.

Thiét bj do sir dung trong nghién ciru ndy 1a may Testo 350, dap ung theo
thong tu 10/2021/TT-BTNMT va dugc chap nhan boi cac t6 chie TUV (Piic),
MCERTS (Anh), EPA (M§) dé do khi thai (Hinh 2.4).

Hinh 2.4. Thiét bi do nhanh Testo 350
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Théng s6 k¥ thuat thiét bi phan tich khi thai testo 350

Khi CO: 0 ¢én 10.000ppm; Sai s +5 % gia tri do; Do phan giai 1ppm;
Thoi gian dép ing < 40 gidy;

Khi NO: 0 dén 4.000ppm; Sai s6 +5 % gia tri do; Do phan giai 1ppm:;
Thot gian dap ung < 30 giay;

Khi NO,: 0 ¢én 500ppm; Sai s6 +5 % gia tri do; D6 phan giai 0,1ppm;
Thot gian dép ung < 40 giay;

Khi SO,: 0 ¢én 5.000ppm; Sai s6 +5 % gia tri do; PO phan giai 1ppm;
Thoi gian dép ung < 30 gidy;

Nhiét do: t6i da 1200°C, do phan giai 0,1°C; Cap dai 4m, dudng kinh
truc dau do 12mm

Ap suét chénh léch: -200 dén + 200hPa; do chinh xac £1,5 % gia tri
do; d phan giai 0,01hPa.

Sau khi khao sat, do dac tai hién truong két hop phong van, nhdm nghién

ctru tién hanh xwr ly s6 li€u va tinh toan.

Hinh 2.5. Hinh anh lip dit thiét bi do cho may dao
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Bing 3.9. Két qua tinh toan hé so phat thai may dao do thue té so sanh véi cac nghién ctru khac

- Ha s6 phét thai khi CO (g/kW.h) Ha s6 phét thai khi NOx (2/kW.h) kﬁlne SS%E’?;};;%
Ky higu Dai cong suat - -
(kW) Hou (2019) | Rantu (2021) | Nghién | Hou (2019) | Rantu (2021) | Nghién hién ctru n3
[13] [14] ciru ny [13] [14] cunay | shien cuundy
74 | <| P | <| 130 5,18 7,88 5.8 5,92 84,95 11,5 0,29
HCMI1.1 94 5,29 10,38 0,02
HY1.1 110 6,33 12,60 0,58
Béng 3.10. Bing két qua tinh toan theo US EPA va thwe nghiém nhém may dao
Hé s6 phat thai Hé sd phat thai Hé s6 phat thai
khi CO Ticu khi NOx Ticu khi SO,
, 1.~ | Nam . Dai cong sut (g/kW.h), chuan (g/kW.h)’ chuan (g/kW.h)’
Ky hi¢u 3X Murc (kW) Tinh Trun Tinh Trun Tinh
Thuc | theo e Thuc | theo e Thuc theo
nghi¢ém | US Quoc nghiém | US Quoc nghi¢m | US
EPA EPA EPA
74 |<| P |<|130| 5.8 3,28 6,5 11,5 | 6,68 9,2 0,3 0,75
HCM1.1| 1999 Tier 1 94 5,29 3,31 10,38 | 8,67 0,02 0,748
HY1.1 | 2000 Tierl 110 6,33 3,24 12,60 | 8,61 0,58 0,748
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Két qua tinh toan theo s6 liéu do dac dugc thé hién trong Bang 3.9. Khi
so sanh hé sb phat thai ciia CO trong nghién ctru ndy véi két qua cta cac nghién
ctru khac cho thay cao hon 1,41 1an so v6i nghién ctru cua Hou (2019) [13] va
thap hon so v4i nghién ctru ctia Rantu (2021) [14]. Con d6i voi hé s6 phat thai
ctia NOx trong nghién ctru ndy cia hai loai may dao déu 16n hon nghién ctru
ctia Hou (2019) nhung trong nghién ctru ctia Rantu (2021) cao hon nhiéu (hon
7 1an) so v6i nghién ctru nay, cao hon khoang 14 1an so v&i nghién ctru ctia Hou
(2019), diu nay c6 thé 1a do sy hoat dong qua tai cia may moc, do tay nghé

van hanh cua thg trong nghién ctru cia Rantu so véi hai nghién ctru so sanh.

Trong Bang 3.10, khi so sdnh v&i ti€u chuan cua Trung Quoc doi vot hai

hé s6 phat thai cia CO va NOx cho théy:

+ Hé sb phat thai cua khi CO: Khi so sanh may lam d4t véi tiéu chuan
Trung Qudc cho thdy voi nhom cong suét tir 74 dén 130kW thap hon tiéu chuan

cua Trung Quoc.

+ Heé s6 phat thai ctia khi NOx: Khi so sanh v&i dai cong suat tir 74 dén

130kW hé s6 phat thai gia tri ndy cao hon cta Trung Qubc khoang 1,25 lan.

+ Hé sb phat thai ctia khi SO,: Trong tiéu chuan Trung Quédc khong dé
xuat hé s6 nay, c6 thé nhién liéu sir dung tai Trung Qubc di dugc kiém soat
chit ché hon vé ham luong Iuu huynh cé trong nhién li¢éu hodc ¢ ham lugng

lwu huynh siéu thap.
3.3. Két luan

Trong hudéng dan tinh toan ndy, hé s6 phat thai 6 nhiém khi CO, NOx,
SO, di dugc tinh toan theo hudng dan cia US EPA va do dac thyc nghiém, co
so sanh v&i cac tiéu chuan ciia EPA, EU va Trung Qudc. Cac két qua cho thay
cac hé s6 phat thai c6 sy chénh 1énh giita 1y thuyét va thyc nghiém. Sy so sanh
ciing cho thay can phai c6 do dac truc tiép dé danh gia ding thong s6 hoat dong,

cling nhu ché do hoat dong ciia may moc, thi€t bi. Ngoai ra, can xem x¢ét thém
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cac diéu kién 1am viéc tai cong truong, loai may moc, loai nhién li¢u ctia may
xay dung khi xdy dung hé sb phat thai, d& dam bao sy chinh xac cta timg thoi
diém nghién ciru.

Céc hé s6 phat thai (EF) tinh toan theo Huéng dan cua US EPA duoc phan
loai theo dai cong suat, theo ndm san xuét va theo bac (Tier) rat rd rang. Tuy
nhién khi 4p dung tinh toan tai Viét nam thi kha kho khin va tra ctru rt phuc
tap do may moc duge nhap tir nhiéu nude va khong rd tinh twong dong vé muc
phan loai theo US EPA. Két qua tinh toan nay phu thudc vao hé sé phat thai ¢
trang thai 6n dinh (zero hour steady-state) ctia dong co, hé sb diéu chinh theo

cong ngh¢ va theo murc ap dung.

Két qua tinh todn theo do dac thuc té phu thudc thiét bi do, tai theo thuc
té va phan anh dung thyc trang may moc khi hoat dong va ché d6 van hanh cua
nguoi st dung. Céac yéu td, diéu kién bén ngoai nhu dic diém cong trinh, nén
duong, dao dat, mic dat, diéu kién khi hau... déu c6 tac dong dén hé sb phat
thai cua thiét bi.

Nhu di phan tich ¢ trén, dong thoi so sanh voéi tiéu chuan cua Trung
Quoc, hé s6 phat thai cac khi CO, NOx, SO, dbi vi may dao trong tinh toan
nay duoc dé xuat theo nhom cong suat tir 74kW + 130kW nhu sau:

A 2 Hé sd phat thai Hé s6 phat thai Hé s6 phat thai
Dai cong suat (W) | 13760 (0/kW.h) | khi NOx (@/kW.h) | khi SO (2/kW.h)
74 < P < 130/ 58 - 65%* [ 92* - 11,5 |03 - 0,5
Trung binh 6,15** 10,35*%* 0,4**
Ghi chu:

— Caéc gia tri co ky hiu (*) 1a cac gidi han dé xuat theo tiéu chuan cia Trung Quoc

— Cac gia tri ¢o ky hi€u (**) 1a cac gia tri trung binh dp dung trong tinh toan
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