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Abstract: In this paper, we present some excirsises on inventorying
greenhouse gases from the activities of machinery and equipment during the
construction of traffic works. These excirsises are built based on the IPCC
guidelines (National GHG Inventory Guidelines) but have been modified, the
formulas used to solve the problems are also simplified so that them can be
understand and apply easier but still retains its essence according to the
formulas contained in the IPCC guidelines. The research results have provided
four types of excirsises suitable to the requirements for preparing greenhouse
gas inventory reports in the transportation sector according to Circular
17/2022/BTNMT of the Ministry of Natural Resources and Environment. For
building excirsises, we refer to the data from the actual operations of traffic
projects that have been constructed in recent years, as well as from the
operating norms of machinery and equipment that can look up in documents
of both: the Ministry of Transport and the Ministry of Construction.
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Toém tat: Trong bai bao nay ching téi dwa ra cac dang bai toan vé kiém ké khi
nha kinh tir cac hoat ddng cia may mac, thiét bi trong qua trinh thi cdng xay
dwng cong trinh giao théng. Cac bai toan nay dwgc xay dwng dwa trén hwéng
dan clia IPCC (Huéng dan kiém ké qubc gia KNK) nhwng da dwoc cu thé hoa,
cac cong thirc dung dé gidi cac bai toan cling dwoc don gian héa dé co thé
hiéu va ap dung dé dang hon nhung van gitr nguyén ban chat theo cac cong
thirc cé trong hwéng dan cla IPCC. Két qua nghién ctru da dwa ra dwoc bdn
dang bai toan phi hop véi yéu cau lap bao cdo kiém ké khi nha kinh trong linh
vwc giao théng van tai theo Thong tw 17/2022/BTNMT cla BO Tai nguyén va
Méi trudng. DI liéu dé xay dwng cac bai toan dwoc tham khao tir hoat dong
thwe té clia cac cong trinh giao théng da dworc thi cdng trong cac ndm gan day,
ddng thoi cé tham khao tir cac dinh mirc hoat déng ctia may mdc, thiét bj trong
céac van ban cta Bo Giao thong Van tai va B6 Xay dwng.

T khéa: Kiém ké khi nha kinh, xay dwng cong trinh giao théng dwdng bo, bai
toan tinh phat thai khi nha kinh, phat thai tv may mdc, thiét bi, phat thai khi tir
xay dwng cong trinh, phat thai khi tlr st dung nhién liéu.

1. Dat van dé

Bao vé& mbi trwéng 1a mét trong nhirng van
dé cép thiét trén toan cau, chinh vi vay Quéc hoi
Viét Nam da ban hanh luat bao vé mdéi trdng.
Theo diéu 91 ndm 2020 clia bd luat nay co quy dinh
han ché ti da phat thai khi nha kinh (KNK), trong
do6 cé ndi dung kiém ké KNK va do dac, bao cao,
thdm dinh gidm nhe phat thai KNK cap quéc gia,
cap nganh, linh vuc va cap co sé cé lién quan [1].

Co quan quan ly cta Viét Nam ciling ra nghi
dinh s6 06/2022/ND-CP quy dinh gidm nhe phat
thai KNK va bao vé tAng ozon. Trong d6 viéc kiém
k& KNK dwoc quy dinh & diéu 11 c6 yéu clu cac
co s& thwe hién viéc kiém ké KNK hang nam va
phai lap bao céo glri co quan quan ly nha nwéc &

cép tinh [2]. Theo quyét dinh s6 01/2022/QD-TTg
cua tha twéng Chinh phi nam 2022, B Giao théng
Van tai la mét trong nhirng bd cé nhiéu don vi phai
thuwc hién viéc kiém ké KNK. Ngoai ra, theo quyét
dinh nay, co quan chd tri la B6 Tai nguyén va Moi
trwdng sé phéi hop véi cac don vi trong cac Bo, Uy
ban nhan dan cAp tinh sé tién hanh ra soat, dua ra
tén co s phat thai KNK va yéu cau cac co sé nay
thwe hién kiém ké KNK rdi 1ap bao céo trudc ngay
31/12 hang ndm ké tlr ndm 2023. Sau d6, dwa vao
bao c&o dd, Chinh phl sé ra quyét dinh cap nhat
danh muc dinh ky hai nam m¢ét lan [3]. Nhw vay,
viéc kiém ké KNK & mét hoat dong bat budc & mot
s co s& theo quy dinh trong nghi dinh sb
06/2022/ND-CP.
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Hién nay, thong tw quy dinh kiém ké KNK
nganh Giao théng Van tai van con dang trong qua
trinh xay dwng, do d6 viéc tinh toan phat thai KNK
cap co s& trong Iinh vire xay dwng cong trinh giao
théng sé dwoc thwe hién theo IPCC (Hwéng dan
kiém ké quéc gia KNK) phién ban 2006 va ban sira
ddi bd sung 2019 [4]. Trén co s& dd, cac ndm qua
da c6 nhiéu hoi thao cap québc gia dwoc td chirc dé
hwéng dan viéc kiém ké KNK & cép co sé theo
hwéng dan da néu. Viéc ap dung cac huwéng dan
nay vao thuc tién & cap co s& la mot van dé cap
thiét dé lap cac bao céo theo tinh than cta quyét
dinh s6 01/2022/QBP-TTg. Tuy nhién, cac céng thirc
tinh toan lwong phat thai KNK trong hwéng dan
cta IPCC con triru twong, can cé nhiéu bai toan
duwoc xay dwng cho sat véi tirng linh viee cu thé dé
viéc kiém ké KNK dwoc thwc hién mot cach dé
dang. Chinh vi vay, tac gia bai bao rat mong muén
nhirng bai toan vé kiém ké& KNK trong linh vuwc xay
dwng cdng trinh giao théng dwdng bd va hudng
dan giai di kém trong nghién cru nay la tai liéu co
y nghia cho can bé & cac cong ty xay dwng cong
trinh giao théong, gidao vién, hoc sinh, sinh vién...
tham khao.

2. Cac di¥ liéu va cong thirc toan hoc
2.1. Pham vi lay dir liéu va cac dir liéu can
théng ké

Trong quy trinh kiém k& KNK viéc xac dinh
dwoc pham vi kiém k&, ngudn phat thai lién quan
la bwéc dau tién dé xay dwng di liéu cho viéc tinh
toan phat thai KNK. Bi véi linh vuc xay dwng cong
trinh giao théng dwéng bd, cac hoat dong déu st
dung may mac, thiét bj dé thi cong. Cac may méc
thiét bi nay déu phai st dung nang lwong lay t
viéc dét chay nhién liéu hoac dién. Do do, nguén
phat thai co cac loai:

- Phat thai truc tiép: phat thai tr cac nguébn
dét nhién liéu (cb dinh va di dong), phat tan moi
chét lanh ti thiét bi lanh va didu hoa khang khi, x&
Iy nwérc thail chat thai...[5-6].

- Phat thai gian tiép tir dién, hoi, nhiét/lanh:
nhw viéc san xuét dién, hoi, nhiét/lanh dwoc mua
va tiéu thu b&i cong ty bao cao [5-6].
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- Phat thai KNK gian tiép khac: phat thai ty
cac hoat dong cua cdng ty nhwng xay ra tlr cac
ngudn khéng thudc s& hiru hodc kiém soat cua
cong ty. Vi du nhw khai thac va san xuét nguyén
liéu d& mua; van chuyén nhién liéu da mua; va st
dung cac san pham va dich vu da ban [5-6].

Do vay, & cac cong ty xay dwng cong trinh
giao théng dwdng bd, pham vi kiém ké KNK sé co
lién quan dén st dung nhién liéu, nang lwong dién,
chét 1am lanh... D@ liéu dé tinh toan phat thai KNK
tlr d6 sé can théng tin sau:

- Lwong nhién liéu tiéu thu cho qua trinh dbt
di déng nhw cho cac phwong tién giao théng van
tai, may phat dién, may thdi bui, may khoan, may
ép coc, may bom nwéec... phuc vu cho tt ca cac
hoat dong ctia cong ty. Di liéu nay can dwoc thdng
ké theo loai phwong tién va loai nhién liéu str dung.

- Lwong nhién liéu str dung cho qua trinh dét
t nguén cb dinh nhw 16 sy, 16 gia nhiét,... bang
dau, khi héa Idng, than. D liéu nay can dwoc
théng ké theo loai nhién liéu da st dung.

- Lwong chét lam lanh dwoc nap bd sung cho
cac may lam lanh. D& liéu nay can dwoc théng ké
theo loai moi chat lanh.

- Lwong dién tiéu thy. D liéu nay can dwoc
thdng ké theo lwong dién 13y tir lwdi dién, tw san
xuat, mua truc tiép tlr co s& san xuét.

2.2. Cong thirc tinh toan

M@i loai nhién liéu khi st dung détaora nang
lwong déu gidi phéng cac chéat khi nhw CO2, NxO,
CO, hydrocacbon,...[7-8]. Cac chét khi nay déu 1a
céac chat gay nén hiéu (rng nha kinh tly theo mac
dd cua tirng khi. Trong cac khi phat thai ra, loai khi
dwoc lya chon dé kiém ké& KNK theo yéu cau la:
CO3, CH4, N2O [7-9]. Dé danh gia mirc do gay hiéu
rng nha kinh, lwvgng phat thai cac khi nay dwoc
chuyén ddi vé sé tAn CO2 twong dwong (tCO2 — )
bang cach s dung hé sb tiém nang néng lén toan
cau GWP (Global Warming Potential) ca tirng khi
[3-4]. Theo huwéng dan cta IPCC (Uy ban Lién
Chinh pha vé Bién dbi khi hau - Intergovernmental
Panel on Climate Change) nam 2006 va ban stra
déi ndm 2019 vé kiém ké KNK qudc gia, cong thirc
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tinh toan lwong KNK phat thai tir viec dbt nhién liéu
di déng va dét nhién liéu cb dinh dwoc phién dich
va don gian hoa [5-6]:

tCO2.4t=Mryel i "NCVEyer i*

Eco,-Fuel "GWPc0,*10” (tén) (M
tCO2.cH,=MFyel i"NCVEyel i
Ech,-Fueli"GWPcy, 10 (tAn) (2)
tCO2.N,0=MFuel i"NCVryel i
En,0-Fuel i"GWP,0™10™ (tén) (3)
tCO2 -1a = tCOLy+ tCOscH, + tCO2N,0 (4)

T cong thie (1), (2), (3), (4) tbng hop dwoc
tCO2 -1a = MEyeli"NCVryel i*[(Eco,-Fuel i"GWPco,)*
(Ech,-Fuel i"GWPch, )+(En,0-Fuel i “GWPN,0)]*10°

)

Trong do:
tCO, _u: sb tAn CO, phat thai trwc tiép khi dét nhién
liéu.
tCO,.ch,: s thn CO2chuyén dbi tr Ivong phat thai
CHys khi @6t nhién liéu.
tCO,.n,0: SO thn CO2 chuyén dbi tir lwvong phat thai
N2O khi dét nhién liéu.

Merueli: SO kg nhién liéu loai i.

NCVryei: H& sb nhiét tri ciia nhién liéu loai i (Ilwong
nhiét tda ra twong duwong véi mét khdi lwong nhién
liéu tiéu thy), don vi la TJ/Gg.

Eco,-Fueli: H& sb phat thai CO2 (kg CO2/TJ) cla
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nhién liéu loai i.

Ech,-Fueli: H& sb phat thai CHs (kg CH4/TJ) cla
nhién liéu loai i.

En,0-Fueli: H& sb phat thai N.O (kg N:O/TJ) cla
nhién liéu loai i.

GWPco,: Chi s6 tiém nang nong Ién toan cau cla
CO..

GWPcy,: Chi sb tiém nang nong 1én toan cau cla
CHa.

GWPy,0: Chi s6 tiém nang nong Ién toan cau cla
N-O.

Déi v&i phat thai KNK ro ri tir thiét bj lanh (khi
nha kinh HFC va HCFC), céng thire tinh toan nhw
sau [4-5]:
tCO2 -ta = Mrefrigeranti ¥ GWPrefrigerant i*107

Trong do:

Mrefrigerant | 1@ khéi lwong (kg) maéi chét lanh i
GWPefrigerant i 1a chi sb tiém nang néng 1én toan cau
cla loai moi chét lanh i.

P6i véi phat thai KNK gian tiép tir tidu thy
dién, cdng thtre tinh toan nhw sau [4-5]:
tCOz -td = EFgrid*EC

Trong do:

EFgia la hé s phat thai cia lwdi dién cé don vi tn
CO2/MWh.

EC la lvgng dién tiéu thy dwec tinh theo don vij
MWh.

(6)

(7)

Bang 1. Hé s6 phat thai tiéu thu nhién liéu trong qua trinh dét di dong

Hé s6 phat thai

Hé s6 phat thai Hé sé phat thai

Nhién liéu NCV co, CH. N,O
(TJIGg) (kgCO2/TJ) (kgCH4ITJ) (kgN20O/TJ)

Nhién liéu hang khéng (Jet 44.3 71,500 05 20
Kerosene)
Xang _hang khong (Aviation 44.3 70,000 05 20
Gasoline)
D4u DO (Diesel) - Pudng bo 43.0 74,100 3.9 3.9
Xang - Bwong bd 44 .3 69,300 33.0 3.2
Khi héa léng (LPG) 47.3 63,100 62.0 0.2
Khi tw nhién (Natural Gas) 48.0 56,100 92.0 3.0
Xang E5 (95% A92 + 5% Ethanol) 43.4 66,997 32.5 3.1
Dau DO (Diesel) - Dwong sét 43.0 74,100 4.2 28.6
Dau DO (Diesel) - Pwong thiy 43.0 74,100 7.0 2.0
D&u nhién liéu (FO) 40.4 77,400 7.0 2.0
Ethanol 27.0 18.0
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Bang 2. Hé s6 phat thai tiéu thu nhién liéu trong qua trinh dét cé dinh
Nhian liéu Hé s6 nhiéttri  Hé sé phat Heé sé6 phat Hé sé6 phat
’ (NCV) thai CO; thai CH, thai N.O
kj/Don vi (kgCO./TJ) (kgCH./TJ) (kgN20/TJ)
D4au DO (Diesel) 36.3 74,100 3.0 0.6
Dau FO (Mazut) 38.1 77,400 3.0 0.6
Khi ty nhién (Natural Gas) 56,100 1.0 0.1
Khi hoéa léng (LPG) 47.3 63,100 1.0 0.1
Khi tw nhién héa Idng (LNG) 48.0 56,100 1.0 0.1
Bang 3. Chi sb tiém nang néng lén toan ciu
Tén Cdng thirc GWP
Carbon dioxide CO; 1
Methane CHa4 27.9
Nitrous oxide N2O 273
SF6 SFe - Sulfur hexafluoride 24,300
NF3 NF3 - Nitrogen trifluoride 17,400
HFC-23 (R-23) CHF3 14,600
HFC-32 (R-32) CH2F> 771
HFC-134a (R-134a) CoHoF4 1,530
HFC-227ea (R-227ea) CsHF- 3,600
R-410A R-32/R-125 (50/50) 2,255.5
R-404A R-125/R-143a/R-134a (44/52/4) 4,728
R-407C R-32/R-125/R-134a (23/25/52) 1,907.93
HCFC-22 (R-22) CHCIF; 1,960
HCFC-123 (R-123) C2HCIoF3 90.4
PFC-14 (R-14) CF4 7,380
PFC-116 (R-116) CoFs 12,400
PFC-218 (R-218) CFsCF.CF3; 9,290
PFC-C-C318 (R-C318) c-CsFs 10,200
PFC-31-10 CsF10 10,000
PFC-41-12 CsF12 9,220
PFC-51-14 CeF14 8,620
PFC-91-18 C1oF1s 7,480

Pé thuan tién cho viéc tinh toan phat thai
KNK tir cac may moc, thiét bi trong linh vwc xay
dwng cong trinh giao théng, qua tham khao cac tai
liéu [10-13], cac théng s6 vé& hé sb nhiét tri NCV, hé
sb phat thai CO,, CH4, N2O clia céc loai nhién liéu
dwoc dwa ra & bang 1 va bang 2, chi s tiém nang
néng lén toan ciu cha cac chat duwoc dwa ra &
bang 3.
3. Lap gia thuyét cho cac bai toan

Quy trinh xay dwng mot cdng trinh giao thdng
duwdng bd thwdng cé 3 cdng doan chinh nhw: Céng
doan thi céng nén dwdng, cong doan thi cong
méng dwéng va cong doan thi cong 16p pha bé
mat. Mbi cong doan sé cé cac may mac, thiét bi thi

coéng va cé nhu cau vé nhién liéu khac nhau. Cac
may mac, thiét bi st dung tw hang nang nhw may
pha da, may dao dat da, may Gi, may lu,... dén thiét
bi hang nhe cdm tay nhw may khoan, may cat, may
mai,...Ngoai ra, con cé cac thiét bi khac nhw may
phat dién, may sdy, may lam lanh, may kho, may
bom nuwéec...dé phuc vu cac nhu cau cho can bo,
coéng nhan thi cdng cong trinh [14-15]. Tlr d6 c6 thé
thay, cac bai toan sé coé mot sb dang: bai toan tinh
t6ng phat thai KNK cho toan bd hoat dong c6 lién
quan dén s dung nhién liéu, dién, méi chat lanh, ...
cla cong ty xay dwng; bai toan tinh lwgng phat thai
KNK cho mét céng doan thi cong; bai toan tinh
lwgng phat thai KNK khi ap dung cac cdng nghé thi
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cbng khac nhau va bai toan so sanh lwgng phat
thai KNK & mdi cdng doan thi céng.

DPé co sb liéu cho cac bai toan, tac gia da
tham khao céc tai liéu [16-17] va dwa ra dwoc mirc
tiéu thu nhién liéu cho cac loai may maéc, thiét bi str
dung trong cac qua trinh thi céng xay dwng cdng
trinh giao thong dwong bd. Twr do tac gia dwa ra
cac giad thuyét tinh toan lwong phat thai KNK tir
hoat dong clia cac may maéc, thiét bi cho phu hop
véi mau bao cao kiém ké& KNK trong linh vic giao
thdng van tai theo yéu cau cha Théng tw
17/2022/BTNMT [4].

3.1. Lap gia thuyét tinh tdng lwong phat thai
KNK cho toan bd cong ty

Gia thiét dwoc dwa ra nhw sau: Nam 2023,
cong ty xay dwng cong trinh giao théng A da st
dung 350.000 lit xang A95 cho cac ddi xe van tai
ché can bd, cong nhan. Cong ty cé cac loai may
co gi¢i (may xdc, may Ui, may khoan dia chét,...),
may van chuyén cac vat nang trong qua trinh thi
coéng xay dwng chay bang dju DO véi tdng lwong
tiéu thu trong nam la 890.000 lit. Cac may phat
dién, may cong trinh thay lgi (bom nwéc, hat bun,
twdi nwoc,...) st dung trén cong trwdng cla cong
ty tiéu thu 72.000 lit ddu DO. Céc thiét bj lam lanh
nhw may diéu hoa khéng khi dwoc bb sung 672 kg
moi chat HFC — 32 (R-32) va 388 kg moi chéat
HCFC — 123 (R-123). Téng lweng dién lwéi tiéu thu
cho cac hoat dong van phdong va cac hoat déng
khac cutia cong ty la 98.200 kWh. Tinh téng lwong
phat thai KNK quy vé sb tAn CO, twong dwong cla
cong ty trong nam 2023? Cho biét khéi lvgng riéng
cta dau DO la 0,844 kg/lit, khdi lwong riéng cua
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xang A95 1a 0,741 kg/lit. Hé sb phat thai cta lui
dién Viét Nam nam 2023 |4 0,7221 (tAn CO2/MWh).
3.2. Lap gia thuyét tinh lwong phat thai & mot
cong doan thi céng

Gia thiét dwoc dua ra nhuw sau: Mét cong ty
xay dwng cdng trinh giao thdng thi cong trai I&p bé
tdng nhwa trén mot doan dwdng cao téc 100 km
dwoc xay méi. Cac loai may mac, thiét bj thi cong
va mirc nhién liéu tiéu thu trong qua trinh thi cdng
dwoc thdng ké theo bang 4.

Hay tinh toan lwgng KNK quy vé sb tan CO;
twong dwong (tCO: - ) ma cac may mdc, thiét bi
trong qua trinh thi cdng phat thai ra? Cho biét khoi
lwong riéng ctia dju DO 14 0,844 kg/lit, ctia xang
A95 la 0,741 kg/lit, cha khi héa 16ng LPG la 0.539
kg/lit.

3.3. Lap gia thuyét tinh lwong phat thai KNK khi
trng dung cac cong nghé khac nhau

Gia thiét dwoc dwa ra nhw sau: Xac dinh
ham Iwvgng KNK phat thai ra & tram tron bé tong
nhwa (BTN) &ng v&i cac cong nghé san xuat khac
nhau, v&i khéi lwong gid dinh méi loai 1a 20 tan,
theo bang sb liéu bang 5.

3.4. Lap gia thuyét so sanh lwong phat thai tr
cac cong doan thi cong

Gia thiét dwoc dwa ra nhw sau: Nhu ciu vé
nang lwong gid dinh cho cac may mac, thiét bi
trong qua trinh thi cong dwéng cao tbc méat dwong
bang bé téng xi mang (BTXM), céng nghé trén
cwdng blre va str dung van khuén truot, cho chiéu
dai tuyén la 100km dwoc tébng hop trong bang 6.

Tinh va biéu dién trén biéu d6 lwong KNK
phat thai ra cta tirng cdng doan?

Bang 4. M(rc tiéu thu nhién liéu clia cac may méc

Tén may méc, thiét bj Nhién liéu st dung Lwong tiéu thu Don vi
Xe ch& bé tong nhya Dau DO 2600 Lit
Xe thdm bé tong nhya Dau DO 854 Lit
Xe lu banh thép Dau DO 1726 Lit
Xe lu banh hoi Dau DO 972 Lit
Xe twdi nhya 6t Dau DO 582 Lit
May nén khi Dau DO 328 Lit
May théi bui Xang A95 40 Lit
bén kho gas cong nghiép Khi hoa léng LPG 38 Lit
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Bang 5. Nhién liéu s dung cta cac céng nghé thi cong

Nhién liéu st dung

Loai BTN  Céng doan (Kg) tl';z"t”:f (i"m)
Loai Khoi lwong ;
BTN néng S?n}uét va van chuyén nguyén Dé}u DO 30 o6
(HMA) va’t IleuA, ) - D?u FO 170
San xuat hon hgp bé tong asphalt  Dau FO 8,5 15
BTN tai ché San xuét va van chuyén nguyén Déu DO 45 31
néng vat liéu Dau FO 175
(HCPR) San xuét hén hop bé téng asphalt  Dau FO 8,5 15
BTN t4i ché S?n}uét va van chuyé&n nguyén Dé}u DO 45 31
4m (WCPR) vqt Ileu‘ ) - Dzj\u FO 167
San xuat hon hgp bé tong asphalt  Dau FO 7,6 18
BTN tai ché San xuét va van chuyén nguyén Déu DO 45 31
nguoi vat liéu Dau FO 0
(CCPR) San xuét hén hop bé téng asphalt  Dau FO 0 36
Bang 6. Nhién liéu st dung cho cac cong doan thi cong
. Loai thiét bi, Nhu cau nang lweng
Cong doan may moéc Loai Lwong tiéu thu  Pon vi tinh
Pong co diesel Dau DO 125000 Lit
Lam nén bong co xang Xang A95 135000 Lit
Péng co dién L4y tr may phat dién tw c6 16000 kWh
Pong co diesel Dau DO 15000 Lit
Lam méng Poéng co xang Xang A95 7500 Lit
Pboéng co dién L4y tr may phat dién tw c6 8000 kWh
.. ., bongcodiesel DauDO 17000 Lit
rl;‘aéT lop be Pbng co xang X:’“ang A95 48000 Lit
) Pong co dién Lay tlr lwdi dién 10800 kWh

4. Két qua giai quyét cac gia thuyét
4.1. Két qua tinh tong lwong phat thai KNK cho
toan bd cong ty

C6 thé thay, cac loai may méc co gidi, may
van chuyén cac vat nang, may phat dién, may cong
trinh thay lgi va cac déi xe van tai chéd ngwdi cua
cong ty déu thudc loai dbt nhién liéu di dong. Tién
hanh tra clru cac thdng sb twong (rng véi loai nhién
liéu, méi chéat lanh & bang 1 va két hop cac sé liéu
trong dé bai, va lap bang théng ké sé liéu bang 7.

Tra ctu céc thdong s6 GWP tuwong (rng voi
cac chat CO,, CHs, N2O, R — 32, R — 123 trong
bang 3 ta l1ap dwoc bang 8.

Ap dung céac cong thire (5), (6), (7) ta dwoc
két qua sau:

- Phat thai KNK tir viec dét nhién liéu:
tCO, g = [962000 * 0.844 * 43 * [(74100 * 1) +

(3.9*27.9) + (3.9*273)]* 10°] + [350000 * 0.741 *
44.3 * (69300 * 1) + (33*27.9) + (3.2*273)]* 10°] =
3444.83 (tan)

- Phat thai KNK ro ri tir st dung thiét bj lanh:
tCO2 .«¢ = [(672*771) + (388*90.4)]*10 = 553.19
(tan)

- Phat thai KNK tir viéc tiéu thu dién (Hé sb
phat thai clta Iwdi dién Viét Nam nam 2023 la
0.7221 (tAn CO2/MWHh):
tCO2 .1 = 0.7221*98200*10° = 70.91 (t&n)

Nhw vay, trong nam 2023 cong ty c6 lwong
phat thai KNK tr cac phwong tién, may mac, thiét
bi quy dbi ra CO, la 4068.93 tan.

4.2. Két qua tinh lwong phat thai & mét cong
doan thi cong

Theo bang sb liéu (bang 4) trong dé bai ta
thay, cac loai may mdc, thiét bi str dung trong quéa
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trinh thi cong déu thudc loai dbt nhién liéu di dong.
Tién hanh tra ctu hé sb phat thai, hé sb nhiét tri,
théng s6 GWP cho cac chét khi CO2, CH4, N2O
twong rng v&i nhién liéu st dung & bang 1 va 3 ta
lap dwoc bang 9.

Céac chi sb: GWPcoz = 1; GWPchs = 27.9;
GWPNzo = 273.

Ap dung cac cong thirc (5) ta tinh dworc:
tCO2 g = [7062 * 0.844 * 43 * [(74100 * 1) +
(3.9%27.9) + (3.9*273)]* 10°] + [40 * 0.741 * 44.3 *
[(69300 * 1) + (33*27.9) + (3.2*273)]* 10 + [38*
0.539 *47.3 *[(63100 * 1) + (62*27.9) + (0.2*273)]*
109 = 19.45 (tén).
4.3. Két qua tinh lwong phat thai KNK khi (rng
dung cac cong nghé khac nhau

Trong qua trinh san xuét bé téng nhwa néng
hodc 4m, cong doan sdn xuat va van chuyén
nguyén vat liéu s& bao gébm cac céng viéc van
chuyén nguyén vat liéu bang cac xe van tai va bang
chuyén, sy néng nguyén vat liéu. Dau DO dwoc
str dung cho cac dong co cla xe tai va may maoc,
do d6 phat thai KNK tw tiéu thu ddu DO sé thudc
loai @bt nhién liéu di dong. Con dau FO dwoc st
dung cho qua trinh sy néng nguyén vat liéu, nén
phat thai KNK tt tiéu thu dau FO sé thudc loai dbt
nhién liéu c6 dinh. Mat khac, trong cong doan san
xuét hén hop bé téng asphalt, dau FO dwoc dét
chay dé cung cép nhiét cho 16 hoi lam néng bitum.
Phat thai KNK trong cdng doan nay cling thuéc loai
dét nhién liéu cb dinh. V&i lap luan trén, tién hanh
tra ctru cac thong sé can thiét & bang 2 ta lap duoc
bang 10.

Ap dung cac cong thirc (5), (7) véi hé sb phat
thai cua lwdi dién Viet Nam nam 2023 la 0.7221
(tén COz/MWh); cac chi Sé GWPcoz = 1, GWPCH4 =
27.9, GWPn20= 273 ta c6:

- V@i cdng nghé bé tong HMA:
tCO; _ ¢ = [30"43* [(74100*1) + (3.9*27.9) +
(3.9*273)]*10°] + [178.5*40.4*[(77400*1)+(3*27.9)
+ (0*273)]*10°] + [0.7221*41*10%] = 0.69 (t&n).

- V&i cdng nghé bé tong HCPR:
tCO; _ ¢ = [45"43* [(74100*1) + (3.9*27.9) +
(3.9*273)]*10°] + [183.5*40.4*[(77400*1)+(3*27.9)

Pham

+(0*273)]*10°] + [0.7221*46*10%] = 0.75 (tan).
- V&i cbng nghé bé tong WCPR:
tCO2 _ g = [45"43* [(74100*1) + (3.9*27.9) +
(3.9*273)]*10°] + [174.6*40.4*[(77400*1)+(3*27.9)
+(0*273)]*10°] + [0.7221*49*10%] = 0.73 (tan).
- V@i cong nghé bé tong CCPR:
tCO2 _ ¢ = [0%43* [(74100*1) + (3.9"27.9)
(3.9*273)]*10° + [0*40.4*[(77400*1)+(3*27.9)
(0%273)]*10°°] + [0.7221*36*10%] = 0.03 (t&n).
Nhw vay, cdng nghé bé téng tai ché ngudi
(CCPR) ¢6 phat thai KNK nhd nhét con cdng nghé
bé tdng tai ché ndng (HCPR) cé phat thai Ién nhat
trén cung don vi khéi lwong bé téng nhya.

+
+

4.4. Két qua so sanh lwong phat thai tir cac
coéng doan thi cong

Cac cbng doan trong qua trinh thi céng ma
dé bai néu ra déu 1a cac loai déng co twong (rng
v&i qua trinh dét nhién liéu di ddong. Do d6 hé sb
nhiét tri va hé s phat thai KNK clia cac nhién liéu
st dung bang 11.

Ap dung céac cong thirc (5), (7) véi hé sb phat
thai cta lwdi dién Viét Nam nam 2023 la 0.7221
(tAn CO2/MWh); cac chi s6 GWPcoz = 1, GWPch4 =
27.9, GWPn20 = 273; khéi lwong riéng ctia ddu DO
= 0.844 (kg/lit), khéi lwong riéng cha xang A95 =
0.741 (kg/lit) ta co:

- Phat thai KNK tir cong doan lam nén

dwong:

tCO2 - w = [125000%0.844*43*[(74100*1) +
(3.9*27.9) + (3.9*273)]*107] +
[135000%0.741*44.3*[(69300%1)+(33*27.9) +

(3.2*273)]*10°] + [0.7221*16000*10%] = 668.09
(tén).

- Phat thai KNK tir cong doan lam médng
dwong:
tCO, -1 =[15000%0.844*43*[(74100*1) + (3.9*27.9)
+ (3.9*273)]*10°] + [7500*0.741*44.3* [(69300*1)
+(33*27.9) + (3.2*273)]*10°] + [0.7221*8000*107]
= 64.25 (tan).

- Phat thai KNK tir cong doan lam I&p bé mét
dwong:
tCO, _q = [17000*0.844*43*[(74100%1)+(3.9*27.9)
+(3.9*273)]*10°]+48000*0.741*44.3*[(69300*1) +
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(33+27.9) + (3.2273)]*10] + [0.7221*10800*107]

= 166.28 (tan).

T két qua trén ta vé dwoc biéu d Hinh 1.

Pham

Nhuw vay, cong doan lam nén dwédng phat thai
lwong KNK nhiéu nhét ti viéc st dung nhién liéu,
con coéng doan lam mong phat thai it nhét.

Bang 7. Céac thong sb tinh toan

Khéi A £ rg A Ay A A s
Hé so phat Heé so6 phat Hé so6 phat
Nhién liéu Lwgng Bon lwong  NCV. “,orcn " thaiCH.  thai N,O
j tiéu thu Vi riéng
kgl (TJIGg) (kgCO2/TJ) (kgCH4/TJ) (kgN.O/TJ)
D4au DO (Diesel) - )
Puong bo 962,000 Lit 0.844 430 74,100 3.9 3.9
X&ng - Dudng bo
ang - Bwong bo 350,000 Lit 0741 443 69,300 33.0 3.2
(A95)
Loai mdi chat lanh
HFC - 32 (R-32) 672 kg _ ] ] ] _
HCFC - 132 (R-132) 388 kg - - - - -
Lwong dién tiéu
thu
pién Iwoi 98,200 kWh - . ; - ;
Bang 8. Cac thong sb tinh toan
Loai chat CO; CH, N.O R-32 R-123
Gia tri GWP 1 27.9 273 771 90.4
Bang 9. Cac théng s6 tinh toan
Khéi . Hé s .
Hé so phat . 2. Héso phat
in ren Lwong Pon lwong NCV . phat thai e
Nhién liéu tidu thy vi riéng thai CO- CH, thai N.O
kg/l (TJIGg) (kgCO/TJ) (kgCH4TJ) (kgN.O/TJ)
D&u DO (Diesel) - .
Puéng bd 7,062 Lit 0.844 430 24 100 3.9 3.9
Xang - buwong bd .
(A95) 40 Lit 0.741 443 69,300 33.0 3.2
Khi héa léng .
(LPG) 38 Lit 0.54 473 63,100 62.0 0.2
Bang 10. Cac théng s6 tinh toan
Ngudnphat  NCV  Héséphatthai ¢ SO phat HE S0 phat
thai (TJGg)  CO; (kg/TJ) thai CH, thai N0
9 2{Kg (kg/TJ) (kg/TJ)
D4u DO 43.0 74,100 3.9 3.9
D4u FO 40.4 77,400 3.0 0.6
Bang 11. Cac théng sb tinh toan
Ngudnphat NCV  Hésbphatthai  H¢sophat  Hesophat
thai (TJIGg) CO, (kg/TJ) thai CH, thai N.O
9 2 (kg (kg/TJ) (kg/TJ)
D&u DO 43.0 74,100 3.9 3.9
X&ng A95 44.3 69,300 33.0 3.2
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Hinh 1. Biéu dd lwong KNK phat thai tir cac cong doan thi cdng

5. Két luan

Viéc kiém ké KNK & mét yéu ciu bat budc
cho cac hoat dong trong linh virc giao thong van tai
noi chung va trong xay dwng cdng trinh giao théng
dwdng bd ndi rieng. Vi cac bai toan dwgc xay
dwng trong bai bdo nay sé 1a nhirng vi du thuc té
va cu thé phi hop véi yéu cau lap bao céo vé kiém
ké KNK theo hwéng dan cha Théng tw
17/2022/BTNMT. Bai bao da duwa ra dwoc bbn
dang bai toan tinh lwgng phat thai KNK tir hoat
dong cua cac may madc, thiét bi trong xay dwng
cbng trinh giao théng dwdng bd. Do 1a cac dang
bai tinh tdng phat thai KNK cho toan bd hoat déng
c6 lién quan dén str dung nhién liéu, dién, méi chat
lam lanh,... cta céng ty xay dwng; tinh lwvgng phat
thai KNK cho mot cong doan thi cong; tinh lwgng
phat thai KNK khi ap dung cac céng nghé thi cong
khac nhau va bai toan so sanh lwgng phat thai KNK
& mdi cdong doan thi cong.

Trong céc nghién ctru tiép theo, tac gia sé bd
sung thém bai toan tinh lwgng phat thai KNK trong
toan b6 hoat déng xay dwng cbéng trinh giao thdong
duong bd c6 ké dén cac phat thai tir rac thai, chat
thai, hoa chét,...
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