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Abstract: In this paper, we presents the results of building and solving
chemical exercises to calculate the amount of CO2 emitted from an internal
combustion engine when using A95 gasoline, A92-E5 gasoline, diesel fuel. The
exercises are built on the amount of fuel used and on the power of the engine.
The chemical composition of the fuels is assumed to be close to reality and the
data about combustion heat, engine power, successful energy conversion
efficiency, physicochemical parameters of the fuel, ... are obtained from
reputable sources. As a result, we has built six different types of exercises and
based on theoretical calculations showing that when using gasoline fuel A92-
E5 gives the smallest CO2 emissions for the same fuel volume. But with the
type of engine when using A95 gasoline gives the least CO2 emissions.
Specifically, with 10 liters of A92 - E5 gasoline fuel completely burned, the
amount of CO2 emitted is about 22.41 kg, while with a gasoline engine with a
capacity of 40 kW, the useful work efficiency is 30% will consume 22.27 (liters)
of A95 gasoline and emit about 51.56 (kg) of COx.

Keywords: Calculation of CO2 emissions, A95 gasoline, A92-E5 gasoline,
diesel fuel, internal combustion engine.
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Toém tat: Trong bai bao nay, tac gia trinh bay két qua xay dwng va giai cac bai
toan hoéa hoc tinh lwong khi CO2 phét thai ra & dong co dbt trong khi siv dung
cac loai nhién liéu xang A95, xang A92-E5, nhién liéu diesel. Cac bai toan dwoc
xay dwng dwa trén lwong nhién liéu st dung va dwa trén céng suét ctia dong
co. Thanh phan héa hoc cta céac loai nhién liéu dwoc gid dinh sat véi thuc té
va cac dir liéu vé nhiét dbt chay, cong suat dong co, hiéu suét chuyén héa
néng lwong thanh céng co ich, cac théng sé ly hoa cla nhién liéu,... dwoc lay
tir cac ngudn co uy tin. Két qua, tac gid da xay dwng duoc 6 kiéu bai toan khac
nhau va dwa vao tinh toan ly thuyét cho thay khi st dung nhién liéu xang A92-
E5 cho lwgng khi thadi CO2 nhd nhat déi véi cung thé tich nhién liéu, nhwng
cung loai ddng co khi dung xang A95 lai cho lwong khi thai CO: it nhat. Cu thé
v&i 10 lit nhién liéu xang A92 - E5 dbt chay hoan toan thi lwong khi CO2 phat
thai ra khoang 22,41 kg, con véi dong co xang cé cong suat 40 kW, hiéu suat
tao cdng co ich la 30% sé tiéu thu 22,27 (lit) xang A95 va lwgng khi CO2 sé
phat thai ra khoang 51,56 (kg)

Tw khéa: Tinh toan lwgng phat thai khi CO2, xang A95, xang A92-E5, nhién
liéu diesel, dong co dbt trong.

1. D4t van dé

trong th&i gian t&i khi sé phwong tién giao théng

Hién nay, mirc d0 phat thai khi CO; tlr dong
co dét trong ngay cang gia tdng do nhu ciu phat
trién kinh té xa hdi can nhiéu phwong tién van tai
hon [1]. Cac phwong tién van tai co6 nhiéu hinh
thirc, chiing loai khac nhau nhwng d&u can phai cé
nang lwong dé hoat dong, ngudn nang lwong nay
cht yéu dén tir sw dbt chay nhién liéu. Tinh dén
thang 9 nam 2022 & Viét Nam c6 gan 5 triéu 6 t6
dang lwu hanh, so v&i hon 4,5 triéu xe vao cubi
thang 12 nam 2021 thi lwong xe 6 t6 da gia tang
hon 10% [2]. Biéu do chirng té lwong nhién liéu st
dung dé tao ra nang lvong phuc vu cho nhu cau
van hanh s phwong tién d6 ciing gia téng theo.
Nhuw vay, lwgng phat thai khi CO; sé cang tang Ién

ngay cang tang. Tl d6, van dé 6 nhiém méi trudng
cang tré 1én trAm trong hon.

Nhién liéu dang dwoc str dung rong rai & Viét
Nam ciing nhw trén thé gidi la cac loai x&ng, nhién
liéu diesel, khi héa 16ng [3]. Nhirng loai nhién liéu
nay déu co6 thanh phan chinh Ia cac hydrocacbon
dwoc chwng cét tir dau thd [4-5]. Nang lwong dwoc
san sinh va chuyén héa thanh co nang, nhiét nang,
dién nang,... thdng qua qua trinh dét chay nhién
liéu bang oxi khéng khi. Cac hydrocacbon cé céng
thire tbng quat la CyHy, con thanh phan khéng khi
chti yéu 1a Oz va N2. Khi dbt chay hoan toan nhién
liéu phan (rng xay ra nhuw sau:

CxHy + O2 — xCO2 + y/2 H,0 + Q (kJ)
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Theo phan trng trén, nang lwong can tiéu thu
cang Ién thi lwong nhién liéu dbt chay cang nhiéu.
Tuy nhién lwgng khi CO; phat thai ra, ngoai phu
thudc vao khdi lwong nhién liéu con phu thudc vao
ham lwgng Cacbon trong tirng loai nhién liéu va
thanh phan hoa hoc, ciu tao héa hoc cla cac loai
nhién liéu dé.

Trén thj trrdng & Viét Nam hién nay, cac loai
nhién liéu thwong mai phd bién dung cho déng co
dét trong bao gébm xang A92 - E5, xang A95, nhién
liéu Diesel [3]. Thanh phan héa hoc chinh cla cac
loai nhién liéu nay la cac loai hydrocacbon, méi loai
nhién liéu lai c6 cac hydrocacbon mach hé hoac
mach vong khac nhau tuy theo chung dwoc dung
cho loai déng co dét trong nao [4-5]. V&i déng co
chay bang xang nhw xe may, 6 t6 gia dinh, ...thanh
phdn héa hoc cla xang chd yéu la cac
hydrocacbon mach h& cé nhanh, mach vong thuéc
nhém Naphtalic, hydrocacbon thom thuéc nhém
Aromatic. Nhung véi déng co chay bang nhién liéu
diesel cac hydrocacbon lai thuéc nhom
Paraphenic, d6 la cac hydrocacbon cé mach thang
khéng nhanh [6-7]. Khi dbt chay méi loai nhién liéu
trén sé phat thai lwvgng CO; khac nhau, dé tinh toan
duoc lwgng CO, phat thai, can phai cé coéng thirc
tinh toan dwa trén lwong nhién liéu diu vao, hiéu
suat chuyén hoéa nang lvong, cac thong sb nhiét
ddng hoc cho tirng hop chét trong trng loai nhién
liéu. Hién nay, viéc xay dwng cac céng thirc/md
hinh tinh toan Iwong phat thai CO, va lwgng phat
thai cac chat doc hai khac theo diéu kién van hanh
cla trng loai ddng co cé xét dén cac dac diém
céng nghé da dwoc cac hang phat trién phan mém
tinh toan chuyén dung [8-9]. Tuy nhién viéc tiép
can, khai thac va st dung cac phan mém nay hién
dang kha kho khan dbéi véi nhém dbi twong la hoc
sinh, sinh vién vi vay bai bao trinh bay phwong
phap co ban dé tinh toan so bd lwong phat thai
CO; theo tinh chét va céng thirc héa hoc twong
dwong cua nhién liéu.

Do d6, viéc xay dwng va giai cac bai toan tinh
lwong khi CO, phat thai tir qua trinh dbt chay tirng
loai nhién liéu cho ddng co dbt trong 13 rat can thiét
cho hoc sinh, sinh vién khéi nganh co khi, céng
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nghé ky thuat moéi trwdng tham khao. Véi tai liéu
nay, tac gid mong muébn théng qua két qua giai cac
bai toan thé hién dwoc mirc dd phat thai khi nha
kinh ttr viéc str dung cac loai nhién liéu khac nhau.
2. Xay dwng va giai cac bai toan tinh lwong khi
CO; phat thai dwa trén lwong nhién liéu do6t
chay
2.1. Bai toan str dung nhién liéu xang A95

Xang A95 14 loai nhién liéu cé ngudn gbc tiv
dau mé, con sb 95 cé nghia la chi sé octan cua
xang bang 95. Chi sé octan hay con goi la chi sb
chdng kich nd cha nhién liéu dwoc tinh bang ti lé
% thé tich iso-octan (2,2,4-trimetylpentan) cé trong
hén hop voi n-heptan [4,5]. Xang 1a mét hén hop
phtrc tap cia hon 500 hydrocacbon cé thé cé tir 5
dén 12 cacbon trong phan tt. Trong dé, cac hop
chét loai ankan mach thdng hoac lién két phan
nhanh c6 mat v&i sb lwong |én nhat. Ngoai ra xang
con chra mét lwong nhd cac hop chét
hydrocacbon thom va xycloankan. Cac anken gan
nhw khoéng co trong xang [4-6]. Nhw vay co thé tbng
quat thanh phan hoéa hoc chinh cta xang la cac
ankan c6 céng thirc chung CnHans2 (Vi n 12 sb
nguyén t&r Cacbon cua cac ankan cé trong xang).

Nhw vay, bai toan tinh lwong khi CO. phat
thai ra khi dét chay mét lwong xang A95 duoc xay
dwng nhu sau:

Dé bai: Gia sir xang A95 duoc ban rong rai
trén thi trwong 1a hén hop gdm iso octan va n-
heptan dwoc tron véi ti 1& vé sé mol twong &ng 13
95:5. Pé di dwoc mét quang dudng s (km), trung
binh mét 6 t6 tiéu thu khoang a (lit) xang A95. Tinh
lwgng khi CO phat thai ra trong qua trinh xe di
chuyén véi quang duong trén. Biét khdi lwong
riéng cua xang A95 & 20°C la 0,75 (g/ml) va toan
bd xang dwoc dbt chay hoan toan thanh CO; va
H-0.

Loi giai:

Bwéc 1: Lap cong thic tbng quéat cla
hidrocacbon va tinh sé mol

Khéi lwong cha a (lit) xadng A95 sé la
1000.a.0,75 (g)

Theo gia thuyét, xang A95 1a hén hop iso
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octan (CgH1s) va n-heptan (CsH16) dwgrc trén theo ti
I& vé sO mol twong rng la 95:5, nén dat cong thirc
chung cua hydrocacbon c6 trong xang A95 la
CnHan+2 thi ta cé:

n=(95.8+5.7):100=7,95

S mol CnHan+2 s& 1a: 1000.a.0,75 : (14.7,95
+2) =750a: 113,3 (mol)

Bwéc 2: Viét phwong trinh phan (rng dét
chay

Phan trng héa hoc dbt chay xdng A95 la:

CnHzns2 + (3n+1)/202 — nCO; + (n+1)H20

Bwé&c 3: Tinh lwgng khi CO;

S6 mol CO; tao ra khi dét chay a lit xang la
7,95.(750a : 113,3) (mol)

Khéi lwong CO.
44.7,95.(750a : 113,3) (9)

Nhw vay, néu mét 6 td di chuyén 100km tiéu
thu 10 lit xang thi lwong khi CO, sé phat thai ra
khoang 23,2 kg.

2.2. Bai toan s dung nhién liéu xang A92-E5

phat thai ra sé la:

Xang A92 - E5 la loai xang dugc tao ra tw
viéc trén thém etanol (C2HsOH) vao xang A92 véi
ham lwong 5% vé thé tich [10]. Tt la mét lit xang
A92 - E5 sé ¢6 0,92 lit xang A92 va 0,05 lit etanol.
Trong d6 xang A92 la loai xang cé chi sb octan
bang 92. Khi dbt chay loai xang nay, lwong khi CO;
tao ra sé& khac so v&i khi dét chay cung mét lwong
xang A95. Bai toan tinh lwgng khi CO; phat thai ra
khi d6t chay mét lwong xang A92 - E5 duwoc xay
dwng nhw sau:

Dé bai:

Xang A92 - E5 la loai xang dugc tao ra tw
viéc tron thém etanol (C2HsOH) vao xang A92 vai
ham lwong 5% vé thé tich. Pay la loai xang duwoc
goi la xang sinh hoc va than thién moi trwdng do
etanol dwoc diéu ché tir cac nguyén liéu co ngudn
gbc thue vat va dwoc Ién men bang qua trinh sinh
héa. Gia st xang A92 c6 thanh phan gébm cac
hydrocacbon la is octan va n-heptan duogc trén
theo ti 1& twong (rng 1a 92:8 vé sb mol. Tinh lvgng
khi CO; phat thai ra khi dét chay hoan toan a lit
xang nay. Biét khdi lwong riéng cla xdng A92 Ia
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0,74 g/ml va khéi lwong riéng cla etanol la 0,79
g/ml.

Loi giai:

Bwéc 1: Lap cong thirc tdng quat cla
hidrocacbon va tinh sé mol

Theo gia thuyét, xang A92 1a hén hop iso
octan (CsH1s) va n-heptan (C7H16) dwoc tron theo ti
l& vé sb mol twong trng 1a 92:8, nén d&t cdng thire
chung cla hydrocacbon cé trong xang A92 la
ChHan+2 thi ta co:

n=(92.8 +8.7):100 = 7,92

Trong a lit xang A92-E5 c¢6 0,95a lit xang A92
va 0,05a lit CoHsOH.

Khéi lwong xang A92 sé la 0,95a.0,74.1000
(g), con khéi lwong etanol sé 1a 0,05a.0,79.1000
(9)

S6 mol hydrocacbon trong xang la:
0,95a.0,74.1000:(14.7,92+2) = 17575a:2822 (mol)

S6 mol etanol trong
0,05a.0,79.1000:46 = 37a:46 (mol)

Bwéc 2: Viét phwong trinh phan ng dbt
chay

xang la:

Phan &ng dbt chay xang A92-E5 nhw sau:
CnHz2ns2 + (3n+1)/202 — nCO2 + (n+1)H20
C2HsOH + 30, — 2CO, + 3H,0

Bwéc 3: Tinh lwgng khi CO;

S6 mol CO; phat thai ra khi dét chay a lit
xang A92-E5 la: 7,92.(17575a:2822) + 2.(37a:46) =
50,93a mol.

Khi a = 10 lit thi khéi lwong CO, phat thai ra
sé bang khoang 22,41 kg.

2.3. Bai toan str dung nhién liéu diesel

Nhién liéu diesel 1a san phadm thu dwoc khi
chwng cét phan doan dau thé (phan doan gas - oil
nhe) & nhiét dd khodng 250°C - 350°C. Thanh phan
hdéa hoc cla nhién liéu diesel la cac hydrocacbon
c6 sb nguyén tlr cacbon tir 10 dén 21 trong phan
tlr, cac hydrocacbon chu yéu |a cac n-parafin, iso -
parafin [4-5]. Nhién liéu diesel sau khi phun vao
xylanh khéng ty chdy ngay ma phai c6 mét thoi
gian dé oxy hoa sau cac hydrocacbon trong nhién
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liéu, tao hop chat trung gian chira oxy cé kha ndng
tw bbc chay [3]. Pé dac trwng cho kha nang tw béc
chay cua nhién liéu diesel, ngudi ta str dung dai
lwong tri sb xetan. Tri s& nay la don vi do quy wéc,
d&c trwng cho kha nang tw bat Itra clia nhién liéu,
gia tri nay bang gia tri ctia hén hop chuén cé cling
kha nang tw bat chay. Hén hop chuén nay gém hai
hydrocacbon la n - xetan (C1sHss) quy dinh la 100,
c6 kha nang tw bat chay tét va a - metylnaphtalen
(C1H10) quy dinh 1a 0, cé kha nang tw béc chay
kém [4-5].

Nhw vay, bai toan tinh lwgng khi CO» phat
thai ra khi dét chay mét lwong nhién liéu diesel
duwoc xay dwng nhuw sau:

Dé bai:

Nhién liéu diesel |a mét loai nhién liéu dung
cho déng co dbt trong dwa trén nguyén ly nén chay.
Pay la loai nhién liéu cho cdng suat ddng co Ién va
gan nhw khéng phai ché bién nhw nhién liéu xang.
Thanh phan héa hoc cta nhién liéu diesel cha yéu
la cac n-parafin, iso - parafin cé tri sb xetan cao (tri
sb dac trung cho kha nang tw bét Ira clia nhién
liéu). Tri sd xetan cta nhién liéu diesel dwoc xac
dinh bang céach so sanh kha nang tw bat chay cla
nhién liéu v&i kha nang tw bdc chay clia hén hop
chuén gdm hai hydrocacbon Ia n - xetan (C1sH34)
quy dinh & 100, c6 kha nang tw bat chay tét va a -
metylnaphtalen (C11H10) quy dinh 1a 0, cé kha nang
tw bbéc chay kém. Gia st hydrocacbon cé trong
nhién liéu diesel chl yéu la n - xetan, tinh khéi
lwong khi CO2 phat thai ra khi dbt chay hoan toan
a lit nhién liéu diesel. Biét khéi lwong riéng cua
nhién liéu diesel 1a 0,83 (g/ml) & diéu kién 25°C.

Loi giai:

Khdi lwong clha a lit nhién liéu diesel la:
0,83.1000.a = 830a (g)

Sb mol hydrocacbon (n - xetan: C1Ha4) trong
nhién liéu diesel la: 830a:226 (mol)

Phan (rng dét chay hoan toan xetan la:

CieHszq + 49/2 O, — 16CO2 + 17H20

S& mol CO, phat thai ra khi dét chay a lit
nhién liéu diesel la: 16.(830a:226) (mol)

Pham

Khdi lwgng CO2 phat thai ra twong &ng sé la:
44.16.(830a:226) = 2585,49a (g)

Nhw vay khi @bt 10 lit nhién liéu diesel sé&
phat thai ra khoang 25,85 (kg) khi CO..

3. Xay dwng va giai cac bai toan tinh lwong khi
CO; phat thai dwa trén céng suat cua dong co
3.1. Bai toan str dung nhién liéu xang A95

Khi mét déng co dét trong hoat déng, né can
nang lwong, ndng lwong nay dwoc |4y tir phan tng
dét chay nhién liéu. Tuy theo cong suét lam viéc
ctia ddng co ma nang lwong can la khac nhau [11].
V&i mét phan ting héa hoc, cac chat phan (rng voi
nhau sinh ra san phdm mai va gidi phéng nang
lwgng duwdi cac dang khac nhau, doé la hiéu wng
nhiét clia phan (rng (Entanpi AH) va nang lwong tw
do (AG, nang lvong ty do Gibbs). Nang lvgng tw
do va entanpi la hai khai niém cla nhiét ddong hoc
dwoc str dung dé dinh lwong nang lwong duoc gidi
phong khi mét phan trng héa hoc xay ra trong mét
diéu kién nhat dinh ctia hé nhiét déng [12]. Hé nhiét
dong la mét khéng thoi gian chira dwng cac dang
vat chat co gi¢i han xac dinh [13]. Nang lvong tw
do sé thé hién lwong cong ma hé nhiét dong cé thé
thwe hién. N6i cach khac, nang lvgng tw do la
lwvong nang lwong co trong hé doé dé thwc hién
céng nhiét dong Iwc hoc. Con Entanpi la dai lwgng
biéu thi tbng nang lwong trong hé nhiét dong lwc
hoc. Nhirng khac biét co ban gilra nang lwong tw
do va entanpi la nang lvong tw do cho biét téng
nang lwong co san dé thuc hién cbng nhiét dong
trong khi entanpi cho biét tdng nang lwong cé thé
chuyén thanh nhiét cta hé do [12-13].

Nhuw vay, mét ddng co dét trong hoat dong sé
can nhién liéu, dé tinh lwong nhién liéu tiéu ton sé
phai dwa vao gia tri entanpi sinh ra cia phan rng
dbt chay nhién liéu vi gia tri nay sé bao gébm nang
lwong lam cho ddng co’ ndng Ién, sinh cdng va céac
hao phi khac. Chinh vi vay, dé tinh dwoc lwong khi
CO; phat thai dwa trén cong suét clia dong co can
phai tinh dwoc hiéu (rng nhiét ctia phan (rng dbt
chay nhién liéu. Do d6, bai toan tinh lwvgng khi CO-
phat thai dwa trén cong suét clia dong co sé dwoc
xay dwng nhuv sau:
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Dé bai:

Mbt 6 t6 st dung ddng co xang c6 cdng suat
40 kW, hiéu suét tao cong c6 ich 1a 30%; loai xang
0 t6 st dung la A95 (gia st loai xang nay c6 thanh
phan héa hoc gébm iso octan va n-heptan dwoc tron
theo ti Ié mol twong ng la 95 : 5). Tinh lwgng khi
CO2 ma 6 t6 nay phat thai ra khi di mét quang
dwdng dai s (km) v&i van tée trung binh v (km/h).

Biét nhiét dt chay cuia iso octan va n-heptan
1An lwot 1a - 5460 (kJ/mol), - 4825 (kJ/mol); khéi
lwong riéng cua xang A95 & 20°C la 750 kg/m3.

Loi giai:

Bwéc 1: Lap cong thic tdng quat cla
hidrocacbon va tinh sé mol

Ta c6 1 m® xang bang 1000 lit s& ndng 750
kg.

Vay, khéi lwong clia mét lit xang A95 la: 750
: 1000 = 0,75 (kg) = 750 (g)

Theo gia thuyét, xang A95 1a hén hop iso
octan (CgH1g) va n - heptan (C7H16) dwgrc trén theo
ti 1& vé sb mol twong tng la 95 : 5, nén d&t cong
thirc chung ctia hydrocacbon c6 trong xang A95 la
CnHans+2 thi ta co:

n=(95.8+5.7):100 = 7,95

S mol CnHan+2 trong mét lit xang A95 sé la:
750 : (14.7,95 + 2) = 750 : 113,3 (mol)

Suy ra, s6 mol CgH1s trong mét it xang la:

0,95.(750 : 113,3);

con clia C7H+6 1a: 0,05.(750 : 113,3).

Bwéc 2: Tinh cong thwc hién cia dong co
[11], [14-15]

Vi nhiét dét chay ctia mét chét Ia nhiét lwong
téa ra khi dét chay hoan toan 1 mol chét dé thanh
céc oxit bén [5] nén nhiét lwong tda ra khi dét chay
1 lit xang A95 sé la:

q = 0,95.(750 : 113,3).5460 + 0,05.(750 :
113,3).4825 = 35932,81 (kJ) = 35932,81.10° (J).

Déi v (km/h) thanh 5.v/18 (m/s); 40 kKW thanh
40.10% (J/s); s (km) thanh s.10° (m)

= Cong thwc hién cta dong co trong thoi
gian t (s) dwoc tinh theo céng thirc: A=P. t

Pham

V6i P (J/s) la cong suat dong co, t (s) 1a thoi
gian thyc hién cong.

= A = P(s.10® : (5.v/18)) = (40.108.s) :
(5.v/18) = 144.10%.s/v J)

Bwée 3: Tinh thé tich nhién liéu

Pé di dwoc quang dueng dai s (km), ddng co
sé tiéu thu hét a (lit) xang A95.

= Nhiét lwong do a (lit) xang khi bi dét chay
hoan toan téa ra la: Q = 35932,81.103.a (J)

Mat khac hiéu suét tao coéng co ich dé xe
chuyén dong la 30% nén ta c6 A = 30%.Q = 0,3.
35932,81.10%.a (J)

Do d6, ta c6 biéu thirc: 144.10%.s/v = 0,3.
35932,81.10%.a

= a~=13,36.s/v (lit).

Bwéc 4: Viét phan ng chay va lvgng CO.
phat thai

Phan trng héa hoc dbt chay xang A95 |a:

ChHons2 + (3n+1)/2 0O, —» nCO, + (n+1)H20
véin=7,95.

S6 mol CO; tao ra khi dét chay a lit xang la
7,95.(750a : 113,3) (mol)

Khdi lwong CO, phat thai ra sé la:
44.7,95.(750a : 113,3) = 238500.a/103 (g)

Nhw vay, khi 6 t6 di chuyén 100km véi van
tbc trung binh 60 (km/h) sé tiéu thu 22,27 (lit) xang
A95 va lvgng khi CO, sé phat thai ra khoang 51,56
(kg).

3.2. Bai toan st dung nhién liéu xang A92-E5

Twong tw nhw bai toan tinh lwgng khi CO2
phat thai ra khi 6 t6 stir dung nhién liéu xang A95,
bai toan tinh lwvgng khi CO- phat thai ra khi 6 t6 st
dung nhién liéu xang A92-E5 dwoc xay dwng nhw
sau:

Dé bai:

M6t dong co xang cé cong suat 40 kW, hiéu
suét tao cdng ¢o ich la 30%; loai xang & té st dung
la A92-E5 la loai xang dwoc tao ra t viéc tron thém
etanol (C2HsOH) vao xang A92 vé&i ham lwong 5%
vé thé tich (Gia st xang A92 c6 thanh phan gém
cac hydrocacbon la iso octan va n-heptan dwoc
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tron theo ti 1& twong &ng la 92:8 vé s6 mol). Tinh
lwgng khi CO2 ma dong co nay phat thai ra khi hoat
dong trong thai gian t (h). Biét nhiét dét chay cla
iso octan, n-heptan, etanol 1an lwot 1a - 5460
(kJ/mol), - 4825 (kJ/mol), - 1235 (kJ/mol); & 20°C
khéi lwong riéng clia xang A92 |4 0,74 g/ml va khéi
lwong riéng cla etanol 1a 0,79 g/ml.

Loi giai:

Bwéc 1: Lap cong thirc tbng quat cla
hidrocacbon va tinh s6 mol

Theo gid thuyét, xang A92 la hén hop iso
octan (CsH1s) va n-heptan (C7H16) dwoc tron theo ti
l& v& s& mol twong (rng 13 92:8, nén d&t cong thirc
chung cla hydrocacbon cé trong xang A92 la
CnH2n+2 thi ta co:

n=(92.8 +8.7):100 = 7,92

Gia str ddng co tiéu thu hét a (lit) xang A92 -
E5 trong thoi gian t (h). Ta tinh dwoc lwvgng xang
A92 |a 0,95a (lit), con lwgng etanol la 0,05a (lit).

Khéi lwong xang A92 sé 1a 0,95a.0,74.10°
(g), con khdi lwong etanol sé la 0,05a.0,79.10° (g)

S6 mol hydrocacbon trong xdng la:
0,95a.0,74.10%:(14.7,92+2) = 17575a:2822 (mol)
S6 mol etanol trong xdng la:

0,05a.0,79.10%:46 = 37a:46 (mol)

Bwéc 2: Tinh cong thwe hién cia dong co
[11], [14-15]

Mat khac, vi nhiét dbt chay ctiia mot chét 1a
nhiét lwgng tda ra khi dét chay hoan toan 1 mol
chét d6 thanh cac oxit bén [5] nén nhiét lwong téa
ra khi dét chay a lit xdng A92-E5 sé la:

Q = 0,92.(17575a:2822).5460
0,08.(17575a:2822).4825 + (37a:46).1235
34681,07.a (kJ).

D6i 40 kW thanh 40.103 (J/s).

= Cobng thyc hién cta déong co trong thoi
gian t (h) dwoec tinh theo cong thire: A = P. t .3600
()

+

R

V6i P (J/s) 1a cong suét dong co, t (h) 1a thoi
gian thiwc hién cong.
= A=144.106.t J)

Pham

Bwéc 3: Tinh thé tich nhién liéu

Mat khac hiéu suét tao coéng co ich dé xe
chuyén déng la 30% nén ta c6 A = 30%.Q =
0,3.34681,07.103.a (J)

Do do, ta c6 biéu thirc:
0,3.34681,07.103.a

Sa=1384t  (lit).

Bwéc 4: Viét phan ting chay va lvgng CO;
phat thai

Phan (rng dét chay xang A92-E5 nhu sau:

CuHznez + (3n+1)/202 — nCOz + (n+1)H20

CoHs0OH + 30, — 2C0O, + 3H,0

= s6 mol CO; phat thai ra khi dét chay a lit
xang A92-E5 |a: 7,92.(17575a:2822) + 2.(37a:46) =
50,93a (mol).

Nhuw vay, khi déng co lam viéc vai thdi gian
la 100/60 (h) thi lwong khi CO, phat thai ra s&
khoang 51,69 (kg).

3.3. Bai toan st dung nhién liéu diesel

144.106.t =

Twong tw nhw bai toan tinh lwgng khi CO2
phat thai ra khi 6 t6 st dung nhién liéu xang A95
va A92-E5, bai toan tinh lwgng khi CO, phat thai ra
khi 6 t6 str dung nhién liéu diesel duwgcc xay dwng
nhw sau:

Dé bai:

Mbt loai déng co dét trong cé cong suét 400
kW chay bang nhién liéu diesel. Thanh phan hoa
hoc cla nhién liéu diesel chi yéu la cac n-parafin,
iso - parafin c6 tri sd xetan cao (tri sd dac trung
cho kha nang tw bat Ira ciia nhién liéu). Gia st
hydrocacbon cé trong nhién liéu diesel chd yéu 1a
n - xetan (C1eHaa), tinh khéi lwgng khi CO, phat thai
ra khi dong co hoat déng trong thdi gian t (h). Biét
khéi lwgng riéng cla nhién liéu diesel 1a 0,83 (g/ml)
& diéu kién 25°C, hiéu suat chuyén héa nang lwong
thanh coéng co ich cla dong co 1a 30%, nhiét dét
chay cua n - xetan la - 10821,5 (kJ/mol).

Loi giai:

Bwéc 1: Lap cong thirc tdng quat cla
hidrocacbon va tinh sé mol

Gia st khi hoat déng trong thoi gian t (h)
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ddng co tiéu thu hét a (lit) nhién liéu diesel.

Khdi lwong cta a (lit) nhién liéu diesel la:
0,83.1000.a = 830a (g)

Sb mol hydrocacbon (n - xetan: C1Ha4) trong
nhién liéu diesel la: 830a:226 (mol)

Suy ra, nhiét lwong téa ra khi dét chay hét a
(lit) nhién liéu diesel la: (830a:226).10821,5 (kJ) =
39742,68.a.10° (J).

Bwéc 2: Tinh cong thwc hién cia dong co
[11], [14-15]

Mat khac, hiéu suat tao cdng c6 ich clia déng
co la 30% nén cbng sinh ra la: A= 0,3.
39742,68.a.10° (J).

D6i 40 kW thanh 40.108 (J/s).

= Cobng thwc hién cla déong co trong thoi
gian t (h) dworc tinh theo céng thire: A= P. t .3600
()

Vi P (J/s) 1a cong suat dong co, t (h) 1a thoi
gian thyc hién cong.

= A=144.10°1t (J)

Bw&c 3: Tinh thé tich nhién liéu

Do dé, ta cé biéu thwc: 144.10%t = 0,3.
39742,68.a.10°

> a=12,08.t (lit).

Bwéc 4: Viét phan ing chay va lvgng CO.
phat thai

Phan (rng dét chay hoan toan xetan la:

CieHzs + 49/2 O, — 16CO; + 17H0

S6 mol CO; phat thai ra khi dét chay a lit
nhién liéu diesel la: 16.(830a:226) = 6640a/113
(mol)

Nhw vay, khi ddng co lam viéc vdi thoi gian
la 100/60 (h) thi lwgng khi CO, phat thai ra sé
khoang 51,97 (kg).

4. Két luan

Véi viéc xay dwng va giai cac bai toan tinh
lwgng phat thai khi CO, khi str dung cac loai nhién
liéu xang A95, xang A92-E5, nhién liéu diesel dwa
trén Iwgng nhién liéu tiéu hao va dwa trén cdng
suat clia ddong co ching ta c6 thé thay méi loai
nhién liéu sé& cho lwong khi CO2 khac nhau. Cu thé,

Pham

khi st dung cuing thé tich nhién liéu nhw nhau thi

nhién liéu xang A92-E5 phat thai ra it CO2 hon so

v&i 2 loai nhién liéu con lai. Nhwng véi cung céng

suat dong co' va hiéu suat nhw nhau, khi st dung

nhién liéu xang A95 lai cho lwong khi CO; 13 it nhét.

Cu thé vé&i 10 lit nhién liéu xang A92 - E5 dbt chay

hoan toan thi lwgng khi CO, phat thai ra khoang

22,41 kg, con véi dong co xang co cong suat 40

kW, hiéu suét tao cong c6 ich la 30% sé tiéu thu

22,27 (lit) xang A95 va luwong khi CO; sé phat thai

ra khoang 51,56 (kg)

Cac két qua tinh toan thu dwoc hoan toan
dwa vao ly thuyét va cac gia dinh thanh phan héa
hoc ctia nhién liéu & moét diéu kién nhat dinh. Tuy
nhién, cac két qua thu dwoc cé thé lam tw liéu tham
khao cho sinh vién lam bai tap tinh toan lién quan
dén viéc tinh lwong khi CO2 phat thai khi déng co
dét trong st dung cac loai nhién liéu khac nhau
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