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TOM TAT

Tén dé tai: Xe gan may str dung nhién liéu st dung Amoniac NH3 1am nhién liéu.
Nhom sinh vién thuc hién:

1. Nguyén Gia Huy

S6 thé sinh vién: 103200017 Lép: 20C4A

2. Lé Duong Hung

S6 thé sinh vién: 103200016 Lop: 20C4A

3. Lé Qudc Trong

S6 thé sinh vién: 103200214 Lop: 20C4CLC4

Dé tai trinh bay két qua ban dau nghién ciru va sir dung xe gin may Honda LEAD
110 phan khéi str dung nhién liéu Amoniac. Tinh toan mé phong nhimng dic tinh quan
trong cua nhién li¢u Amoniac, xem x¢€t nhién li€u nay c6 thuc sy dugc tng dung tot
trong viéc thay thé ngudn nhién liéu truyén thong 1a xang hay khong, c6 nhitng uu diém
ndi bat khong thé ban cii nhu viéc khong chira khi carbon, ¢ thé san xuét xanh thong
qua ngudn nang luong tai tao. Thiét ké, van hanh chay thir dé c6 nhitng so sanh va danh
gia khi str dung loai nhién liéu nay. Pi dén két luan danh gia va dua ra phuong hudng

phat trién tiép theo trong twong lai



PAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc 1ap - Tu do - Hanh phuc
KHOA CO KHI BPONG LUC

NHIEM VU PO AN TOT NGHIEP

TT Ho tén sinh vién Sb the SV Lop Nganh
1 Nguyén Gia Huy 103200017 20C4A Co khi dong luc
2 Lé Duong Hung 103200016 20C4A Co khi dong luc
3 Lé Quéc Trong 103200214 20C4CLC4 | Co khi dong luc

A. Tén deé tai do an:

Xe gin may st dung Ammoniac NH3 1am nhién liéu

1. Pé tai thuje dién: X C6 ky két théa thudn sé hiku tri tué doi véi két quda thuwce hién

2. Cdc 56 liéu va dit lidu ban dau:

Xe gin may Honda LEAD

Pong co c¢6 D=50mm, S=55mm, ti s6 nén 9:1, cong suat khi chay bang xing
6,4kW & téc d6 7500 vong/phut

Nhién li¢u xang, LPG, NH3

B. N¢i dung Féc phan thuyét minh va tinh toan:

Chuong 1: Tong quan

1.1.
1.2.
1.3.
1.4.
L.5.
1.6.
1.7.
1.8.
1.9.

Bién di khi hau

Net Zero

Tiém nang nang lugng tai tao & Vi¢t Nam

Tinh ndng Ammoniac

So sanh tinh nang NH3 va LPG

Qui trinh san xuat NH3 truyén thdng

Qui trinh san xuat NH3 tir ning luong tai tao

Ung dung NH3 trén phuong tién giao thong

Nhitng uu diém cua viéc st dung NH3 1am nhién liéu cho phuong tién
giao thong

1.10. Dé xuit phuong an tng dung NH3 trén xe gin may

Chuong 2: Nghién ciru Iy thuyét va mo phong

2.1.
2.2.

2.3.

Ly thuyét qué trinh chay NH3

Tinh toan ndng do cac chit trong khi thai qua trinh chay hdn hop NH3-
khong khi

Mo phong qua trinh chay NH3 trong dong co xe gin may
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24.
2.5.
2.6.
2.7.

Tinh toan cong suit dong co trén dudng dic tinh ngoai khi chay bang xing
Tinh toan cong suét dong co trén duong dac tinh ngoai khi chay béng LPG
Tinh toan cong suit dong co trén dudng dic tinh ngoai khi  chay bang NH3
So sanh tinh nang va muc d6 phat thai 6 nhiém cua xe gan may khi chay
bang NH3 so v6i khi chay bang xing, LPG

Chuong 3: Tinh todn dong hoc, dong luc hoc xe ga‘in may Honda LEAD 110cc

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

Két ciu xe gin may LEAD

Céc tinh ndng cua xe va cua dong co

Dic diém dong co xe gan may LEAD

Hé théng cung cap nhién liéu xe gin may LEAD

MG ta chi tiét hoat dong ciia ECU xe gin may

Tinh toan dong hoc, dong luc hoc cua xe gén may LEAD khi chay bé‘mg
xdng va bang NH3

Chuong 4: Thiét ké chuyén doi xe gan may LEAD chay xing sang chay bang

Ammoniac
4.1.
4.2.

4.3

4.4,

4.5
4.6

Thiét ké binh chtra nhién liéu

Thiét ké bo héa hoi

Thiét ké ECU

Thiét ké hé théng cung cap NH3 kiéu phun cho dong co

Thiét ké bd tri tong thé hé théng nhién liéu NH3 trén xe gan may
Thiét ké hé théng diéu khién xe gin may NH3

Chuong 5: Thuc nghiém xe gan may NH3

5.1.
5.2.

5.3.
54.

Xay dung hé thdng thi nghiém xe gan may

Po dac cac thong sé ky thuat cta xe khi chay bang NH3 hay nhién liéu
thay thé

Thuc nghiém xe gan may trén duong thuc

So sanh két qua thuc nghiém va mo phong

Chuong 6: Két luan

6.1.
6.2.
6.3.

6.4.

Panh gi4 cac wu nhuoc diém cia viée ing dung NH3 trén xe gin may
Tinh kha thi cta viéc cai tao xe gin may truyén thong sang st dung NH3
So sanh tinh ning cta xe gin may chay bang NH3 so véi cac loai nhién
lidu truyén thong

Hudng phat trién ctia dé tai nghién ciru

C. Phan cong nhiém vu



a. Phdn chung:

TT Ho tén sinh vién Noi dung
1 Nguyén Gia Huy
~ Chuong 1, chuong 5, chuong 6
2 Lé Duong Hung
3 Lé Quéc Trong
b. Phan riéng:
TT Ho tén sinh vién Noi dung
1 Nguyén Gia Huy Chuong 2, phan 1
2 Lé Duong Hung Chuong 3
3 Lé Quéc Trong Chuong 2, phan 2

D. Cic ban vé, do thi

a. Phan chung:

TT Ho tén sinh vién Noi dung
1 . Ban v& tidm nine 1 1 ..
Nguyén Gia Huy anqve _tAlem nang luong luong tai
tao 0 Viet Nam
Ban vé so d6 cong nghé san xuat
2 NH3
Lé Duong Hung ) . 2
Bén v€ so d6 xu thé phat trién hé
thong dong luc phuong tién giao
3 Lé Quoc Trong thong
b. Phan riéng:
TT Ho tén sinh vién Noi dung
Ban vé tét}g thé xe Honda LEAD
X Béan vé két qua tinh todn m6 phdng
. Nguyén Gia Huy dong co chay bang NHj
Ban vé két qua tinh todn dong hoc,
dong luc hoc xe gin may LEAD chay
bang xang,NH3
Ban vé thiét ké ECU phun NH3
Ban v& so d6 nguyén 1y hé thon
Lé Duong Hung . N qg yem e 8
2 phun xang dién tur

Bén ve€ bo tri h¢ thong nhién li€u xang
trén xe gan may
Ban vé bo tri h¢ thong cam bién trén

Xe gan may




Lé& Qudc Trong

Ban vé& hé thdng cung cip nhién liéu
xang cho dong co xe LEAD
Ban vé& két qua tinh toan mo phong

dong co chay bang xing

Vi




E. TAI LIEU THAM KHAO
[1] Dé tai cap Bo “Hé thong niang luong tai tao hybrid”, Bui Vin Ga
[2] Pong co Stirling
[3] Biomass

[4] Phan mém Fluent

Pa Nang, ngay 06 thang 03 nam 2025

GIANG VIEN HUONG DAN SINH VIEN THU'C HIEN
(Ky, ghi ro ho tén) (Ky, ghi ro ho tén)
THONG QUA BO MON
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LOI NOI PAU

Ngay nay, cung véi sy phat trién cua Khoa hoc — K¥ thuat thi phwong tién giao
thong ngdy cang tré nén da dan. Tuy nhién, chu yéu van 13 phuong tién tham gia giao
thong str dung nhién li€u xang. Pay chinh la nhitng loai phuong tién phat ra luong khi
thai doc hai ra moi truong. Bén canh do, nhién li€éu Amoniac co thé san xuét xanh va c6
san co so ha ting. Pé chung tay giup giam phat thai 6 nhiém mai trudng va khic phuc
van dé d6 doi hoi phai c6 mot loai phuong tién tham gia giao thong vira giam phat thai
6 nhiém méi trudng, vira tiét kiém niang luong va chi phi bén vimng 1au dai.

Nim bét duoc tinh hinh 4y, chiing em d3 cing nhau thuc hién dé tai Xe gdn mdy
sir dung Amoniac NH3 lam nhién liéu. V6i @@ tai nay, chung ta vira tiét kiém ning luong
va chi phi. Dé tai duoc thuc hién véi cac tiéu chi: Tiét kiém nang luong, than thién véi
moi truong, nhién liéu xanh.

Chung em xin chan thanh cam on su hudng dan va gop ¥ tan tinh cua thay GS.
TSKH. Bui Vin Ga va ThS. V6 Nhw Tung trong khoang thoi gian nhém thyc hién d6
an. Trong sudt qua trinh 1am d6 an s& khong tranh khoi nhiing sai sot do kién con han
ché, chung em rat mong nhan duoc su gop ¥ nhiéu hon tir cac quy thay co dé ching em
c6 thé hoan thanh san pham ctia minh mét cach thanh ¢ hon.

Ching em xin chan thanh cam on!
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CAM DOAN

Chung t6i xin cam doan s6 liéu va két qua thue hién nghién ciru, cai tao trong dd
an nay la trung thuc va chua hé duoc str dung dé bao vé mdt hoc vi nao. Nhirng tai li¢u
st dung dé tham khao trong qua trinh thie hién dd 4n da duoc néu rd trong phan tai lidu
tham khao. Moi su gitp do cho vi¢c thuc hién dd an nay da dugc cam on va cac thong
tin trich dan trong d6 an da duoc chi dan ngudn gdc 1 rang va duoc phép cong bd. Néu

cO sai sot gi xay ra ching t61 xin chiu hoan toan trach nhi¢m.

Nhom sinh vién thuc hién

Nguyén Gia Huy

Lé Dwong Hung

Lé Quéc Trong
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DANH SACH CAC KY HIEU, CHU VIET TAT

Ki hi¢u Thir nguyén Dién giai
NH3 Amoniac
PGM-Fi Hé thong phun xing dién tr
MAP Cam bién 4p suét tuyét d6i duong dng
nap
IAT Cam bién nhiét do khi nap
CKP Cam bién vi tri truc khuyu
ETC Cam bién nhiét d6 nudce lam mat
DCT Diém chét trén
M, Momen xoan
P, Cong suat dong co
LPG Liquefied Petroleum Gas
QHV Nhiét tri
w; Cong suét chi thi
n S6 vong quay dong co
n; Hiéu suat dong co
A Ty 1€ khong khi/ nhién li¢u
CO Carbon monoxide
NOx Nitrogen oxide
PM Cac tap chét dang hat
IEA Co quan ning luong quéc té
CO2 Carbon dioxide
HC Hydro carbon
\% Thé tich nhién ligu
0 Hé s6 twong duong
AH®xn Enthalpy phéan ing
me Khdi lugng hén hop nap bi gitr lai trong
xylanh
Xr Khéi luong khi sot
%EGR Phan trim cua tong sé hon hop khi nap
tir qua trinh héi khi thai
Xb Hon hop khi da chay
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Xe gin may st dung Amoniac NH3 1am nhién liéu

MO DAU

bé tai duge nghién ctru va thuc hién trén co s¢ la van dé 6 nhiém moi truong do
khi thai tr phuong tién giao thong ngay nay va khong c6 xu huong giam, dac biét 1a
phuong tién xe gin may. Bén canh d6 van dé nhién liéu Amoniac van chua dugc Gmg
dung rong rai trén cic phuong tién giao théng. Nhan thdy duoc diéu d6, chung em da
nghién ctru va dua ra phuong 4an giup giam thiéu 6 nhiém méi truong do khi thai tir
phuong tién giao thong truyén thong, dong thoi tin dung dugce ngudn ning luong sach
d6 1a nghién ctru xe gin may str dung nhién liéu Amoniac
Nghién ciru va thyc nghiém trén mau xe Honda LEAD 110 phan khéi nhd nhiing
vu diém ciia dong xe nay 1a tinh pho bién, khoang chira d6 rong rai va phu hop véi voc
dang ctia ngudi dan Viét Nam. Tién hanh nghién ctru 1y thuyét va bit ddu mé phong qua
trinh chdy cta nhién liéu Amoniac vé cac yéu td khac nhau va mirc d6 an toan cta dong
co khi hoat dong sir dung nhién li¢u nay.Twr mau xe ban dau, lya chon b tri lép dac mot
thung nhién liéu Amoniac. Pong co chuyén d6i tir sir dung nhién liéu xang sang nhién
liéu Amoniac. Cau tric cia dé tai:
- Tong quan vé nhién liéu Amoniac
- Tinh toan dong hoc, dong luc hoc xe gén may Honda LEAD 110 phan khdi
- Tinh toan va mo phong xe gin may sur dung nhién liéu Amoniac so véi xang
- Thiét ké chuyén d6i xe gidn may Honda LEAD chay bang xing sang chay bang

Amoniac

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 1
Lé Duong Hung ThS.V3 Nhu Tung
L& Quoc Trong



Xe gin may st dung Amoniac NH3 1am nhién liéu

CHUONG 1: TONG QUAN

1.1. Bién d6i khi hau
1.1.1. Khdi niém va nguyén nhdn

Bién d6i khi hau ( Climate change ) 13 su thay doi nhiét d6 va cac mo hinh thoi tiét
trung binh trén mot khoang thoi gian dai. Bién doi khi hau c6 thé do nguyén nhén ty

nhién hodc do con nguoi gay ra.
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N Y- Sl
8o
2 saa '.: 2 -
ot Oe

Hinh 1.1 Hinh anh céc su kién trén trai dat bién d6i khi hau theo ting ving luc dia

Nguyén nhéan chinh ciia bién doi khi hau hién nay do sy gia ting nong d6 khi nha
kinh trong bau khi quyén do hoat dong ctia con ngudi nhu viée phat thai khi nha kinh
(CO2, Metan,...) vao bau khi quyén do dot chay nhién li¢u hoa thach, nong nghi¢ va
pha rung.

Bién d6i khi hau dén tir 2 nguyén nhan chinh: Nguyén nhéan tu nhién va nguyén
nhan do con nguoi.

Nguyén nhan ty nhién: bao gém cac hoat dong cua mdt tro1, phun trao nti lua, bién
dong tu nhién cua cac dong hai luu

Bién d6i quy dao cua trai dat: Cac chu ky Milankovitch mé ta su thaydoi hinh dang
quy dao cua trai dat xung quanh mat troi, nghién cia truc trai dat va quay cia trai dat

trén truc cua no.

Hinh 1.2 Sy bién d6i quy dao cua Trai Dt

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 2
Lé Duong Hung ThS.V3 Nhu Tung
L& Quoc Trong



Xe gin may stt dung Amoniac NH3 lam nhién liéu

- Hoat dong ctia mat troi: Sy thay doi trong hoat dong burc xa ctia mat troi cling c6
thé anh hudng dén khi hau trai dat.

Y
Hinh 1.3 Su bién déi céc hoat dong cua mat troi
- Cac dong hai luu: Dong hai luu chuyén dong nudc néng va ;anh qua cac dai
duong, anh hudéng dén khi hau khu vuc va toan cau.

Hinh 1.4 Sy chuyén dong ctia cac dong hai luu ndng va lanh
- Sy kién Elnino va La Nina: La nhiing bién d6i ty nhién trong khi hau Thai Binh
Duong c6 thé tic dong toan cau. El Nino lam 4m nudc bién & Thai Binh Duong nhiét
déi, trong khi La Nina lam lanh. Cé 2 hién tuong déu c6 thé gay ra thay d6i 1on trong

mo hinh va nhiét d6 trén toan thé gi6i.

Hinh 1.5 Su kién El nino va La Nina nam 2018

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 3
Lé Duong Hung ThS.V6 Nhu Tung
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Nguyén nhan do con nguoi: hoat dong ctia con ngudi, dic biét 1a cac viéc phat thai
khi nha kinh, 14 nguyén nhan chinh gy ra bién d6i khi hau. Khi nha kinh gii nhiét do
trong bau khi quyén, khién cho nhiét d trai dat tang 1én.

Sén xuét nang luong : Qua trinh san xuét dién va nhiét tir viéc ddt chat céc nguén
nhién liéu hoa thach tao ra mot lugng 16n khi thai trén toan cAu.Phan 16n dién toa ra
thong qua viéc d6t than, dau hodc khi dét.

San xuat hang hoa : Cac nganh san xuét va cong nghiép tao ra luong khi thai dang
ké, dic biét 1a tir qua trinh dt chay nhién 1éu hoa trach dé san xuét ning lugng cho viée
san xuét xi mang, nhua, quén ao,...

Chit pha rimg : Viéc pha ring dé 1ap nong trai hodc mé rong dong co, hay hoat
dong pha rung vi cac muc dich khac, déu tao ra lugng khi thai do cay xanh bi chat bo
thai ra luong cacbon trong d6. Mdi nim, khoang 12 triéu hecta ring bi chit, lam giam
kha ning ctia tu nhién trong viéc hip thu cacbon dioxide va giam khi thai trong bau khi
quyén.

Str dung phuong tién giao thong: Hau hét cac phuong tién nhu 6 6, xe tai,... déu
sir dung may bay nhién liéu hoa thach dé hoat dong. Piéu nay 1a nguyén nhan lam cho
nganh giao thong van tai tré thanh mot trong nhirg ngudn gay ra lugng 16n khi thai nha

kinh 16n nhat.

Hinh 1.6 Céc tac nhin do con ngudi gay ra cho su bién d6i khi hau

1.1.2. Tac dong cua moi truong

Thién tai va sy bién d6i thoi tiét cuc doan: Bién d6i khi hau dan dén tang cuong
cac hi¢n tugng nhu thién tai It lut, han han, bao, rét dam rét hai,.. Nhitng sy bién do6i
nay c6 thé lam gian dona cac hoat dong san xuat, pha hily co s ha tang, lam mat ma vé
ngudn lyc va tai san, giy thiét cho nong nghiép va nganh coéng nghiép, gy ton thuong

dén kinh té quéc gia.

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 4
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Xe gin may stt dung Amoniac NH3 lam nhién liéu

Hinh thanh thém nhiéu con bdo dir doi: Bién d6i khi hau thong qua su nong 1én
toan cau, lam ting cuong va tan suit cta cic con bio. Gay thiét hai 16n vé nguoi va tai
san.

Nhiét dg tang cao: Sy nong 1€n toan cau, dan dén tang nhi¢t do trung binh cua trai
dét. Su tang nhi¢t nay lam thay ddi m6 hinh thoi tiét, hién tuong thoi tiét cuc doan, tac
dong tiéu cuc sinh ké, strc khoe va moi trudng séng clia con ngudi ciing nhu cac hé sinh
thai tu nhién.

Kho han kéo dai: Bién doi khi hau lam thay d6i lugng mua trung binh, giy ra tinh
trang kho han kéo dai va thiéu hut nude nghiém trong & mot sb khu vuc.

Murc nude bién ding cao: Bién doi khi hau lam nude bién va dang cao do bang cuc

tan chdy va nudc bién gian nd khi nong 1én, gdy nguy co 1i luc cho cac khu vuc ven

bién, anh hudng dén moi truong song, kinh t€ va di cu cdng dong.

Hinh 1.7 Cac tac dong cia mdi trudng
1.1.3. Anh hwéng dén kinh té - xa héi

Tac dong dén nganh cong nghiép: Bién ddi khi hau c6 tac dong manh m& dén hoat
dong cac nganh cong nghiép nhu ning lwong, du lich,... Lam ting nhu cau sir dung diéu
hoa khong khi va niang luong lam mat, trong khi cting mot giam nhu ciu sir dung nhién
liéu truyén thong.

Tac dong dén ngudn tai nguyén ty nhién: Lam bang tan, nude bién dang cao va su
suy giam trong khi ngudn nuéc ngot, c6 thé anh hudéng dén ngudn cung cip ning luong,
ngudn tai nguyén thily san va cac ngudn tai nguyén quy hiém khac.

Thiét hai nghiém trong vé su phat trién kinh té va xa hoi: Thiét hai vé co sé ha téng,
giam ning suit lao dong, mat vié 1am va c6 thé xay ra cac xung dot do tranh gianh tai

nguyén.

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 5
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Tac dong dén su tai chinh va thi truong: C6 thé gy gian doan cho chudi cung tng
do anh hudéng dén san xuét, van chuyén va phan phdi hang hoa.

Tao ra nhiéu méi de doa vé strc khoe: Tao ra mdi de doa 16m dén strc khoe ciia con
ngudi. Sy ting nhiét d6 toan cau co thé giy ra cic van dén nhu sbc nhiét, dot quy dau
tim, trong khi su bién d6i méi trudng sdng co thé tao ra didu kién cho su phat trién cua
cac loai vi khuan gy bénh.

Cac giai phap ung pho:

- Tiét kiém ning lugng
- Str dung phuong tién it 6 nhiém
- Giam thi€u réc thai

- Str dung nang luong tai tao

CAC NGUON TAI TAO MOI

Dién mat troi

ey - .
Dién gié T Dién séng bién

I

o) O iy

Thuy dién

o Dién sinh khéi va
Khi sinh hoc Biogas
e -
e =
Dién khi thién nhién
va Hoa long Dién than

Hinh 1.8 Céc giai phap tng pho cho bién d6i méi trudng
1.2. Net zero
1.2.1 Net zero la gi ?

La muc tiéu mdi truong nham giam niang lugng phat thai khi nha kinh ( nhu CO»,
CHa, N20) do con ngudi gdy ra xuéng muc can bang véi kha nang hap thu hoic loai bo
khi thai cta trai dat, dén mirc ma tong luong khi thai rong duoc giam xubng bang khong.

Vén dé nay khong chi doi hoi viéc giam thiéu phat thai tir cac ngudn nhu giao
thong, san xuat cong nghiép va san xuat dién niang. Ma con bao gém viéc ting cudng
kha nang hap thu cacbon thong qua cic bién phap nhu trong rimg mdi, bao ton ring,
cong ngh¢ thu gitr va luu trir cacbon (CCS — Carbon Capture and Storage).

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 6
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Hinh 1.9 Hinh minh hoa Net Zero

Muc tiéu dat phat thai rong bang 0 nham giam thiéu tic dong cta bién doi khi hau

theo thoa thuan Paris, v6i hy bong gitr murc ting nhiét do toan cdu dudi 2°C va nd luc
han ché sy ting nhiét dudi mirc trung binh 5°C so v6i muc trude thoi ky cong nghiép.
Dé dat duoc diéu nay, ca chinh , doanh nghiép va ca nhan déu cam két giam phat thai va
hd trg cac giai phap cho kha nang hép thu cacbon, tao ra mot nén kinh té toan cau it
cacbon hon va bén viing hon.

1.2.2. Tam quan trong ciia Net Zero trong chong bién déi khi hdu

Strc khoe dai cuong: Luong CO2 ting cao trong khi quyén 1am ting nhiét do du dé
gay hai cho sinh vét bién nhu c4 va cac ran san ho thong qua céac tac dong nhu axit dai
duong va thay d6i dong hai luu.

Cudc song tot hon: Lam khong khi 6 nhiém hon, diéu ndy sé mang lai cho cudc
song t6t hon.

Han ché bién d6i khi hau: Céc hién tuong thoi tiét cuc doan nhur 1ii lut, han han,
néng 1én toan cau, muc nudc bién dang cao, suy giam da dang sinh hoc 13 nhiing tac
dung rat pho bién cua bién d6i khi hau.

Thiic day phat trién kinh té: Chuyén doi sang nén kinh té Net Zero md ra nhiéu co
hoi phat trién mai cho cho cac nganh cong nghiép ning luwong tai tao, cong nghé xanh,
hiéu qua nang luong.

Tang cudng an ninh lwong thuc: Thyc vat phat trién t6t hon trong diéu kién khi hau
phu hop véi chiing, do d6 nhiét d6 toan cau tang nhanh va rat nguy hiém. Chinh sach
Net Zero s& bén viing hon cho méi truong, gop phan nang cao stc khoe ciy trong va

san lugng nong nghi¢p cao hon.

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 7
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TAM QUAN TRONG CUA NET ZERO
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Hinh 1.10 TAm quan trong ctia Net Zero
1.2.3. Han ché ciia Net Zero
Vén dé chi phi:
- Viéc chuyén doi sang Net Zéo doi hoi khoang dau tu ngan sach 16n vao ning
luong tai tao, cong nghé xanh va co so ha ting.
- Chi phi c6 thé anh hudéng dén ngan sach qudc gia, dic biét 13 cac nudc dang phat
trién.
Tinh kha thi:
- Viée chuyén déi sang Net Zero can sy phdi hop chit ché cia cac qudc gia, doanh
nghiép va ca nhan.
- C6 thé gap kho khin trong viée trién khai cac giai phap Net Zero do su khac biét
vé trinh d6 phat trién , chinh sach va vin hoa.
Tac dong xa hoi:
- Chuyén d6i sang Net Zero c6 thé dan dé viéc mat viéc lam trong mot sé nganh
nghé coéng nghiép truyén thong.
- Can c6 cac chinh sach dé hd tro giup nguoi lao dong chuyén doi sang cac nganh
nghé méi.
Cong nghé:
- Mot s6 cong nghé can thiét dé dat dugc Net Zero van dang trong giai doan dau
phat trién.
- Can c6 thém cac chinh sach hd trg giup nguoi lao dong chuyén d6i sang cac
nganh nghé mai.
R ro tiém an:
- Viéc trién khai cac giai phap Net Zero c6 thé dan dén mot sd rii ro tiém an, ching
han nhu tac dong dén moi truong va hé sinh thai.
- Cén c6 danh gia k¥ lugng va gidm sat chat ché dé dam bao thuc hién mét cach
an toan va hi¢u qua
Sinh vién thuc hi¢n: Nguyén Gia Huy Hudng dan: GS. TSKH. Bui Vian Ga 8
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1.2.4. Lj trinh va cam két Net Zero VN

Chinh phu dua ra cam két VN sé& dat muyc tiéu Net Zero vao nam 2050. Dong thoi,
trong quy hoach dién VIII méi dugc cong bd gan day, chinh phu ciing di 4p dung yéu
cau kiém ké khi thai nha kinh d6i v6i cic doanh nghiép 16n, nham thic day viéc thuc
hién cac cam két trung hoa cacbon cua dat nude. Trong két hoach phat trién nganh dién
dén nam 2030, muc tiéu vé kiém soat luong khi nha kinh phét thai dugc dé ra khoang
204 dén 254 triéu tn, du kién con tir 27 dén 31 triéu tdn vao nam 2050. Chung ta huéng
t61 viéc giam murc phat thai dat dinh khong vuot qua 170 triéu tan nam 2030, v6i diéu
kién rang cac cam két theo JETP cuia cac ddi tac quéc té duoc thue hién déy du va hiéu
qua.

Viét Nam ciing di ap dung chinh sach khich 18 nguoi dan chuyén déi sang sir dung
xe dién. Trong vong 3 nim tinh tir 1/3/2022, 1é phi trude ba 1an dau ddi voi 6 to dién
chay bang pin 1a 0%. Tir ngay 1/3/2025 dén 28/2/2027, 1¢ phi trudc ba ddi véi cac 6 t6
dién chay bang c6 dung tich duéi 9 dudi chd ngdi s& bang 50% 1¢ phi trudc ba xe ting
tuong duong vé sb chd ngdi.

Viét Nam sé& khong tién xay dung cdc nha may nhiét dién than sau nim 2030, nhim
dam bao viéc giam luong khi thai cacbon va thiic ddy muc tiéu trung hoa carbon, nhu
da cam két tai hoi nghi COP 26. Viét N cam két dén nam 2030 sé giam dén 43,5% lugng
khi phat thai. La quéc gia dat tham vong l6n trong chién lugc Net Zero tai Chau A, Viét
Nam cam két dén nam 2030 s& giam 43,5% luong phat thai. Tuy nhién, strc ép tir cac
quy dinh moi trudng ngdy cang n ghiém ngit cua cac nude phat trién dang thic day
Chinh phu va cac doanh nghiép Viét Nam phai tiép tuc nd luc, ting cuong hon nita qua
trinh chuyén d6i sang mo hinh phat trién xanh va bén viing. Viéc giam phat thai khong

chi 1a mdt vu ti€én ma con la mot chénh 1€ch cap bach ctuia quoc gia.

Hinh 1.11 L trinh phat trién Net Zero t6i nim 2050
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DOANH NGHIEP CAN LAM Gi DE DAT MUC TIEU NET ZERO?

Tinh todn duding cd 50 Mm\qvi“odvhh
02 jpeveme 07
i =
W - B W -
Lip k& hogch hinh déng Hop tac va tham gia cac
04 09 sdng kién qudc té

Thutc hién chién luge Chuyén déi 38 trong qu:
DN oiam thisu LA 1y ohit thai

Hinh 1.12 L6 trinh dé cac doanh nghié€p thyc hién chuong trinh Net Zero

1.3. Tiém ning ning lwong tai tao VN
1.3.1. Tong quan vé néing lwong tdi tao 6 VN

Nang lugng tai tao (Renewable energy) 1a ndng lugng duogc tao tir cac qua trinh ty
nhién va lién tuc duoc bd sung. Ngudn ty nhién nay bao gdm anh sang mit troi, dia
nhiét, thiy triéu, nude va da dang sinh khéi khac nhau. Ngudn ning luong nay khong bi
can ki¢t va khong ngung dugc tai sinh.

Ning lugng thay thé (Alternative energy) 1a thuat ngir duoc sir dung dé chi mot
phan ning lugng thay thé cho nhién liéu hoa thach. Pay 1a ngudn nang luong phi truyén
thong va it tac dong dén moi truong. Hau hét cac dinh nghia déu cho rang ‘Ning lugng
thay thé’ khong gay hai cho méi trudng, day la diém khac biét voi nang luong tai tao 1a
c6 thé hodc gay tac dong dang ké dén voi méi trudng.

1.3.2. Cdc logi ning lwong tdi tao tiém ning 6 Viét Nam

Ning luwgng mat troi: DAy 1a ngudn ning luong sach dwgc rat nhidu ngudi bién
dén. Ngudn nang luong mit troi nay c6 thé khai thac nho vao cong nghé hién dai nhur
quang dién, sudi 4m va quang hop nhan tao.

Ning luong dia nhiét: Tao ra sy hinh thanh cia trai dat ciing nhu sy phan ra phong
xa cua khoéang chét. Tai cac khu vuc c6 d6 dbc dia nhiét du cao c6 thé su dung khac
thac, tao ra di¢n. Tuy nhién, cong ngh¢ khai thac nang lugng nay con han ché. Bén canh
d6, van dé k¥ thuat ciing lam giam dién tich ctia ning lugng dia nhiét.

Ning luong gié: Ciing nhu ning lugng mit troi, niang luong gio co thé tao ra boi
suc gié thong qua nhitng tuabin gi6. Tuabin gié nay thuong c6 quy mod 16n cung véi
cong suat tir 600kW — OMW. Dic biét, khi toc tbc do gid ting gitip san luong dién ting

1én ciing nhu duoc cong suat toi da cho tuabin.
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Xe gin may stt dung Amoniac NH3 lam nhién liéu

Bang 1.1 Tiém ning ning lwong gié tai Viét Nam & d6 cao 65m [WB :2001]

tdc d6 gid trung binh | dién tich (km”2) | dién tich (%) | Tiém ning
thip <6m/s 197242 60.6
trung binh 6-7m/s 100367 30.8 401444
tuong doi cao 7-8m/s 25679 7.9 102716
cao 8-9m/s 2178 0.7 8748
rt cao >9m/s 111 0 452

Toc do gid trung binh theo dién tich va tiém
nang gio & Viet Nam
420000
360000
300000
240000

180000
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0 | —

thdp <ém/s  trungbinh 6- twong ddi cao cao8-9m/s  ratcao >9m/s
7m/s 7-8m/s

mdiéntich (km"2) mTiémnang

Hinh 1.13 Sé liéu toc do gi6 trung binh theo dién tich va tiém nang ¢ Viét Nam [Bao
cdo phan ngudng TDN, BCN, 2006]

dién tich (%)

|

= thap <6m/s = trung binh 6-7m/s = twong d6i cao 7-8m/s

= cao 8-9m/s m rit cao >9m/s

Hinh 1.14 Dién tich phan tram theo mirc do gi6 trung binh ¢ Viét Nam
Ning lugng thay triéu: Nang lugng thuy triéu tin dung dé tao dién théng qua su
chuyén doi ning luong. Tuy nhién, viéc st dung loai ning luong van con han ché.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Nguyén nhan do muc phi dau tu qua cao ciing nhu chi thuc hién & cac khu vuc c6 van
tdc dong chay 16n hay nhu thay tridu du cao.

Bang 1.2 Bang v& tiém ning k¥ thuat thiy dién nho theo gam cong suét
0.1:1 | 126.8
1:5 1030.2
5:10 | 1048.3
10:15 | 648
15:20 | 562.8
20:25 | 309
25:30 | 290

Tiém nang ky thuatthily dién nho theo gam cong
suat

v

N 4

1(0.1:1 =15 =510 =10:15 w1520 =20:25 m=2530

Hinh 1.15 Ban v& tiém nang k¥ thuat dién thity dién nhé theo gam cong suat [Béo co
phéan ngudng TDN, BCN, 2006]
1.3.3 Thdch thirc va tiém nding phdt trién nang liwong tdi tao tai Viét Nam

Viét nam c¢6 vi tri dia ly, duong bo bién dai, dic thu khi hau nhiét déi gié mua va
nén kinh té nong nghiép, c6 ngudn ning luong tai tao doi dio va da dang, cho nén c6
thé khai thac cho san xuét ning lugng nhu thuy dién ,dién gio, dién mat troi, sinh khoi,
dia nhiét,..

Theo EVN, trong s6 106 nha may dién gi6 nay, dén thoi dién 2021 di c6 69 nha
may dién gid co téng cong suét 3296,95 MW d3 duoc duoc cong nhan van hanh thuong
mai COD. Bao gdm c4 nha méy 15 dién gi6 duoc cong nhan COD va vao dugc van hanh
tir trude day thi trong hé thdng dién qubc gia c6 tong cong 84 nha may dién dién gid véi
téng cong suét 3980, 24MW duoc cong nhan van hanh thuong mai COD.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Véi mot tiém niang dugce danh gia 1a kha tot cho phat trién ning luong tai tao, trién
vong tuong lai cho phat trién ngudn dién nay rat 16n. Nang luong 4i tao tuy c6 tiém ning

16n, tuy nhién mudn khai thac can co6 sy ho trg mot thoi gian nira.

Hinh 1.16 Thach thic va tiém nang phat trién nang lugng tai tao tai Vit Nam
1.4. Tinh nang Ammoniac

Ammonia

!
N ’”',”’

> H

H ‘H

H
NH,

Hinh 1.17 Céu tao phan tir cia Ammoniac

Ammoniac 13 hop chét cua Nito (N) va Hydro (H) c6 cong thirc hoa hoc 13 NHs.
Pay 1a mot hop chit vo co duge cdu tao tir 3 nguyén tir Nito va 1 nguyén tir Hydro tao
thanh mot lién két kém bén,

CAu tao phan tir cia NH; 13 hinh chop véi nguyén tir Nito & dinh lién két cong hoa
tri v6i 3 nguyén tir Hydro ¢ day tam giac (3 lién két N — H déu 1a lién két cong hoa tri
c6 phan cuc: N c6 di¢n tich am, H c6 dién tich duong).

NH; duoc sinh ra nhiéu trong tu nhién. Chang han, than cta chung ta ciing san sinh
ra mot luong nho khi NHs, chinh vi vay ma nuéc tidu c6 mui khai dic trung gan gidng
v6i1 khi amoniac. Khi NH3; dugc hinh thanh bt cac sinh vat trong tu nhién thong qua
qua trinh phan huy cta xac dong vat dudi tac dong cua cac vi sinh vat.

1.4.1. Tinh chit vit Iy

Trang thai: Khi khong mau, ¢ mui khai dac trung.

Do tan: Rét tan trong nude (1 lit nuwdc hoa tan khoang 700 1it NH; ¢ 0°C). Khi hoa
tan, nd tao ra dung dich amoniac c6 tinh bazo yéu.

Khdi lugng riéng: 0,771 g/L (nhe hon khong khi, dé bay hoi).

biém s6i: -33,34°C (d€ hoa 1ong dudi ap suat cao hodc lam lanh).
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Diém noéng chay: -77,73°C.

Ap suit hoa long: Dudi 4p sudt 8,6 atm & 20°C, NH; chuyén thanh chat 1ong khong
mau.

1.4.2. Mui cua Ammoniac

Amoniac ¢6 mui hing, khai dic trung. Chung ta c6 thé nhan biét mui cia Amoniac
trong thanh phan cua nudc tiéu dong vat bai trong qua trinh chuyén hoéa thirc an co thé
con ngudi bai tiét ra mot lwong Nito (c6 trong dam) va khi két hop véi cac hop chit hitu
co khac dé dang sinh ra khi NH;.

Tuy nhién can Iuu ¥, néu hit phai NH3 voi ndng d6 16n c6 thé dan dén tir vong boi
khi NH3 vao niém mac mili va phoi v6i ndng do cao, phan tmg véi HoO trong co thé
sinh ra mot lugng 16n NH4OH c6 tinh bazo c6 kha nang an mon cao va pha huy nfi tang
con ngudi. Do vy, ddy 1a mot hop chat hoa hoc nguy hiém cin can than khi sir dung.
1.4.3. Tinh chit héa hoc

Tinh bazo yéu: Ammoniac khi hoa tan trong nuéc tao thanh dung dich NH+OH c6
tinh bazo yéu:

NH;3 + H O = NH4"+ OH
Phan ung véi axit: Tao mudi amoni:
NH3 + HCl — NH4Cl

Tinh khtr: Khir oxit kim loai (trong diéu kién nhiét d6 cao):

3CuO + 2NH3 — 3Cu + N3+ 3H;0

Phan trng chay: Khi c6 du oxi, NHs chay tao ra khi N2 va H2O:

4NH3+ 302 — 2N+ 6H20
1.4.4. Ung dung ciia Ammoniac

Hinh 1.18 Ung dung ctia NH;
NH3 kha pho bién trong ty nhién va dugc str dung rong rii trong doi song ciing nhu
cong nghiép san xuat.
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Xe gin may stt dung Amoniac NH3 lam nhién liéu

NH;3 duoc st dung trong qua tinh 1y khi thai. Khi amoniac hoa 1éng NH3 dugc ung
dung chu yéu dé xir Iy khi thai ciia cac nha may luyén gang thép, xi mang, nhiét dién va
loc héa dau. Béi trong qué trinh san xuat cac nha may nay s& thai ra moi trudng mot
lwong 16n khi NOx, SOx ngudi ta thuong str dung amoniac 1am chét khir voi chat xtc
tac Vanadi Oxit (V20s), Titan Oxit (TiO2) phan trng 300 - 450 6 C. Tur do6 khi NH3 sé
dé dang phan tng véi NOx dé tao thanh N va H,O dam bao khong gdy 6 nhiém moi
truong.

NHj3 trong san xuét phan bon: khoang 83% NH;3 hoa long dugc sir dung 1am phan
bon boi cac hop chat N trong phan dam can thiét cho su phat trién cta cdy trong déu co
ngudn gdc tir NHs. NH3 va cac mudi cua nd duoc st dung nhu phan bon khi ap dung
cho dat, gitp cung cip ning suit gia ting cla cac loai cdy trong nhu ngd va lta mi. Do
d6 viée tiéu thu nhiéu hon 1% cua tit ca cac nang luong nhan tao, san xuit amoniac 1a
mot thanh phan quan trong cia ngan sach ning luong thé gidi.

Dung dich NH; dung lam thudc tay cho nhiéu bé mat nhu thiy tinh, d6 st va thép
khong gi, hay duoc sir dung dé lam sach 16 nuéng va ngdm do dé 1am sach bui ban.
NH; long duoc sir dung dé diéu tri nguyén liéu bong, cung cip cho mot tai san kiém
bong st dung chat kiém. Dung dich NH3 dugc st dung dé 1am t6i mau gd boi khi
Amoniac phan ¢ng voi tannin tu nhién trong gd va lam thay d6i mau sic dep hon.

Trong cong nghiép thuc phan, dung dich amoniac duogc st dung dé diéu chinh do
chua. Amoniac 16ng con dugc st dung vd1 myc dich thuong mai dé loai b nhiém khuén
ctia thit bo. Trong nganh cong nghiép khai thic mo, NH3 duoc sir dung dé khai thac céc
kim loai nhu ddng Ni (niken) va Mo (molypden) tir cac loai quing. Con trong nganh
dau khi NH; dugc st dung dé trung hoa axit, thanh phan cta dau tho va bao vé cac thiét
bi khoi bi an mon.

1.5. So sanh tinh nang NH3 va LPG
1.5.1. Giéi thiéu vé LPG

a9

Hinh 1.19 Bdn chtra khi héa long LPG
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Xe gin may st dung Amoniac NH3 1am nhién liéu

LPG - Liquefied Petroleum Gas 1a khi ddu mo hoa 16ng (thudng goi 1a khi gas) co
thanh phan gdm céc loai khi hidrocacbon, trong d6 thanh phan chinh 1a propan (C3Hs)
va butan (C4H)o), chung c6 thé duoc tron thanh hén hop hodc duoc ton trit riéng biét.
Trong qua trinh san xuit LPG, ngudi ta thuong pha trén propan va butan theo 3 ti 18
chinh la: 50:50, 40:60 va 30:70.

LPG khong phai 1a khi thién nhién trong bép ga, n6 1a san pham thu duoc trong qua
trinh xt 1y khi thién nhién hodc trong qua trinh tinh loc dau thé. Do c6 thé duoc hoa
10ng ¢ nhiét d6 binh thudng bang cach gia ting ap suat & mic vira phai nén LPG thudng
duogc goi 1a “Khi dau mo hoa 1ong”. LPG duoc nghién ciru va san xuat 1an dau vao nim
1910 boi Tién si Walter Snelling. Cac san pham LPG thuong mai xuat hién vao 2 nim
sau do6. Hién nay, LPG la mdt trong nhiing loai nhién li¢u dugc st dung phé bién & rat
nhiéu noi trén thé gidi.

1.5.2. So sanh NH; va LPG

NHs (Ammoniac) va LPG (Liquefied Petroleum Gas — khi dau moé hoa 16ng) déu

1a khi cong nghiép quan trong, nhung chiing cé tinh chét va tmg dung rat khic nhau.
Béng 1.3 So sanh tinh ndng NH3 va LPG
LPG (Khi héa 16ng — Propan &

bac diém NH;3; (Ammoniac)
Butan)
Cong thuc
] NH3 C3Hsg (Propan) & C4Hio (Butan)
hoa hoc

o L Khi khong mau, khong mui
.| Khi khong mau, c6 mui khai PR . oz
Trang thai b (nhung c6 thé thém chat tao mui dé
man X o
' de phat hién ro ri)

o x . Khéng mui ty nhién (nhung thuong
.. Mui khai rat manh, dé nhan ) p
Mui . s o duoc pha thém chat Ethyl Mercaptan
biét ngay ca ¢ nong do thap o
c6 mui dac trung)

Do hoa tan | Rt tan trong nudc, tao dung R )
Khong tan trong nudc

trong nudc dich NH4OH
Khéi
luong 5 , . . ,
i 0,771 g/L (nhe hon khong khi) ~2 g/L (nang hon khong khi)
riéng
DPiém s6i -33,34°C Propan: -42°C, Butan: -0,5°C
Kha nang Hoa long dé dang & ap suit D& héa 1ong dudi 4p suit cao (~2-8
hoa long thap (~8,6 atm & 20°C) atm)
Sinh vién thuc hién: Nguyén Gia Huy Hudng dan: GS. TSKH. Bui Vin Ga 16
L& Duong Hung ThS.V3 Nhu Tung

Lé Qudc Trong


https://pgs.com.vn/vi/khi-dau-mo-hoa-long-lpg
https://pgs.com.vn/vi/khi-thien-nhien-la-gi-cac-thanh-phan-chinh-cua-khi-thien-nhien

Xe gin may st dung Amoniac NH3 1am nhién liéu

Khéng chay trong diéu kién
binh thuong, nhung co thé
Tinh chdy | chay khi c6 hon hop khi nhit

dinh v6i khong khi

Dé chay, tao nhiét lugng cao

o . o ~46 MJ/kg
Nhiét tri Khong dung lam nhién liéu

Tinh an An mon dong, hop kim dong L o .
. L o Khong an mon kim loai thong thuong
mon va mot so kim loai khac

- San xuat phan bon (ure,

amoni nitrat) o ) )
) L = _ - Nhién li€u dot (bép gas, may phat
- Héa chat cong nghiép (axit A

o ; dign, 6 t0)
nitric, nhya, dugc pham) ) . N
- San xuat nhua, héa dau

, - Lam lanh cong nghi¢ ,
Ung dung o 8 g P - Han cat kim loai
. - Xu 1y nudce thai s A i
chinh o . - Sudi dm trong cong nghiép
- Luyén kim (tham nito cho
thép)
L Gay kich tmg manh cho mat, o i y
Tac dong R | Khirori co thé gay ngat thé do chiém
, ) da, phoi; c6 thé gay bong hoa ~ AR i
strc khoe p cho oxy; chay n6 nguy hiém
chat
- C6 thé gay 6 nhiem nudc va o L P
R S I, - Gay hiéu trng nha kinh néu 0 ri vao
khong khi néu phat thai khong ) .
Nguy co .2 . khi quyén
R kiém soat ) [ . .
moi truong ) . . - Gay chay n6 néu khong bao quan
- Gop phan gay mua axit khi ) ]
. . . ding cach
két hgp voi NOx va SOx
Tom lai:

- NHs 1a mot héa chat cong nghiép quan trong, khong chay nhung doc, chii yéu
dugc sir dung trong san xuat phan bon, 1am lanh va hoa chat.

- LPG 1a mét nhién liéu d& chay, c6 gia tri nang luong cao, thuong duoc dung dé
d6t trong cong nghiép va dan dung.
1.6. Quy trinh san xuit NH3 truyén théng.

Quy trinh san xuat NH3 c6 tén 1a Haber-Bosch di dugc phat trién vao dau nhimg
nam 1900, phu thudc vao cac nhién li€u hoa thach nén dugc trng dung han ché chi cho
cac nha may hoa chét tap trung c6 quy mé 16n.

So luge quy trinh Haber-Bosch:

Thu thap va lam sach nguyén li¢u:
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Xe gin may st dung Amoniac NH3 1am nhién liéu

- Nito (N2) duoc 1dy tir khong khi. Trong qué trinh ndy, khong khi duoc loc va tach
ra cac tap chét (nhu bui va hoi nuéc).

- Hydro (Hz) thudng dugc san xuat tir khi tw nhién (chu yéu 1a metan) théng qua
mot qua trinh goi l1a reforming hoi nudc (steam reforming), noi metan phan irng voi hoi
nude & nhiét do cao dé tao ra hydrogen va CO..

Téng hop amoniac (Synthesis):

- Nito va hydro dugc dua vao mot 10 phan ung 16n dudi diéu kién nhiét do va ap
suat cao (thuong 13 nhiét 46 khoang 400-500°C va ap suat 150-300 atm).

- Qua trinh nay duoc xtc tac boi sat (Fe) hodc cac hop chat xuc tic c¢6 chira sit,
gitip tang tbc do phan tmg.

Thu hdi va téi ché:

- Sau khi phan tmg tong hop, hdn hop khi chtra amoniac s& duoc 1am lanh dé ngung
tu amoniac thanh dang 1ong.

- Amoniac long s€ dugc tach ra va luu trit, trong khi cac khi khong phan img (nito

va hydro) duoc tai ché va dua tro lai phan tng dé tiép tuc qua trinh.

e Khi tng hop Tong hop amoniac 1 s
o I\‘Ié_\'lé/mnéng e N
Hor nwoc i ; Buéng lim mét
CHitHyC AR b
CO'+3H N, Hy NH,
i) May nén —_—
Khéng khi H0 \
20H 0 |
200+4H o .
Ammopniac
N2 Ha CO H,0. co,l I‘l i
> Mazy nén

N1 Hs May nén

Hinh 1.20 Quy trinh Haber-Bosch
Céc yéu t6 chinh anh huéng dén hiéu qua cua quy trinh Haber-Bosch:

- Nhiét do va ap suat: Su tang nhiét do va ap suét s& thuc déy phéan rng, nhung
phai tim ra mot diém can béng t6i v, vi néu nhiét do qua cao thi co thé lam giam ty 1¢
phan trng do hi¢u ting nhi¢t dong luc hoc.

- Chét xtic tac: Su chon lya chat xuc tac rat quan trong trong vi¢c dat dugc nang
sut cao va tang cuong hiéu qua phan tng. Chat xuc tac phai chiu duge diéu kién nhiét
d6 va ap suat khic nghiét.

- Toc d6 dong khi: Luu luong khi vao ndi phan tmg anh huéng dén thoi gian ma
cac phan tir khi twong tac véi chét xtc tac, tir d6 anh hudng dén hiéu qua chuyén hoa.
1.7. Quy trinh san xuat NH3 tir nang luwgng tai tao.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Quy trinh san xuét amoniac c6 tén 13 Haber-Bosch di duoc phat trién vao dau
nhirng nam 1900, phu thudc vao cac nhién li¢u hoa thach nén dugc ing dung han ché
chi cho cic nha may héa chit tip trung c6 quy mo 16n.

Khi n6i dén amoniac, ngudi ta nghi ngay t6i cac loai phan bén. Nhung ngoai phan
bon, amoniac con 13 ngudn nhién liéu phi cacbon dé xir 1y kim loai, san xuat hoa chit,
san xuat vat liéu tong hop, tng dung trong nganh thyc pham... Dé hudng téi muyc tiéu
khong phat thai cacbon trén thé gidi vao nim 2050 do Lién Hop Qudc dua ra, cic nha
khoa hoc cAn xem xét san xuat ning luong tir cac nguyén t6 khac (ngoai cacbon) theo
cach ¢ trach nhiém v6i méi trudng. Piéu duy nhéat ngin chin viée sir dung amoniac
1am nhién liéu 1 viéc san xuat gay 6 nhiém.

Amoniac ¢6 mat d6 ning lugng nhu dau, né chira nang lugng cao gap 20 lan pin
dién lithium-ion. Khi & dang long nhiét d§ phong, n6 khong can mot lugng dién 16n dé
lam mat thém nhu hydro (mdt loai nhién li¢u thay thé khac cho nhién liéu hoa thach),
chat nay chi tré thanh chat long ¢ nhiét d§ am 259,2°C. Amoniac khong dé chay va
khong né nhu hydro, hodc xing.

Tt ca nhitng diéu nay 1am cho amoniac chinh x4c tro thanh loai nhién lidu thay thé
gitp nganh giao thong bo, tham chi cd may bay khoi nhién liéu hoa thach. Tuy nhién,
dé dat duoc muc tidu nay thi phai c6 amoniac xanh, sir dung cic nguén ning luong tai
tao dé cung cap ning luong cho cic phan tmg. Viéc san xuit amoniac tir nhién liéu hoa
thach dic biét gdy phat thai khi nha kinh: San xuat 1 tin amoniac tao ra 2,5 tin COx.
1.7.1. Str dung plasma trong qud trinh sin xudt NH;

Quy trinh méi sir dung plasma (khi ion hoa) két hop véi cac chat xtc tac khong
phai kim loai quy dé san sinh amoniac trong diéu kién ém diu hon nhiéu so vé6i quy trinh
Haber-Bosch. Nang lugng trong plasma kich thich cac phan tir nito, mot trong hai thanh
phan duoc dung dé tong hop amoniac, cho phép chung dé dang twong tc trén cac chat
Xuc tac.

Do ning lugng phan tng bat ngudn tir plasma ma khong phai nhiét d cao va ap
suat manh, nén quy trinh nay c6 thé dugc thuc hién trén quy mé nho. Uu diém nay khién
cho quy trinh mé&i phi hop dé sir dung ciing véi cac ngudn ning lugng tai tao khong lién
Quy trinh sir dung plasma dé san xuat NH3 (amoniac) 12 mot phuong phap méi va day
trién vong, nham thay thé quy trinh Haber-Bosch truyén thong trong san xuat NH3, von
yéu cau nhiét do va ap suét cao, dong thoi tiéu ton nhidu nang luong. Plasma, mot trang
thai cua vat chit c6 chira cac ion va electron tu do, c6 thé dugc st dung dé kich thich
phan tng téng hop NH3 tir nito (N2) va hydro (Hz) ¢ nhiét d6 thap, gitp giam bot lugng

nang lugng can thiét va cai thién hi¢u qua san xuat.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

1.7.1.1. Céc bwéc co bin trong quy trinh sir dung plasma dé sin xuit NH;

Chuén bj nguyén liéu

- Nito (N2): Nito 1a thanh phan chinh trong khéng khi, ¢ thé chiét xuat truc tiép
tur khong khi.

- Hydro (Ha): Hydro c6 thé duogc san xut tir cic ngudn tai tao nhu dién phan nuée
(str dung ning lwong tai tao nhu dién mit troi, gio) hodc tir cac ngudn hydrocarbon khac
nhu khi ty nhién.

Tao plasma: Plasma c6 thé dugc tao ra bang cach cung cap ning luong cho hdn
hop khi nito va hydro trong mot méi trudng c6 dién truong cao hodc bang cach st dung
mot ngudn nhiét dé kich thich phan tir khi. Dudi tic dung cia trudng dién tir, cac phan
tor khi bi 10n hoa, tao ra plasma, bao g@)m cac ion duong, electron va cac phan tir kich
thich.

- Ngudn plasma: Plasma c6 thé duoc tao ra bang nhiéu phuong phap khac nhau,
chang han nhu sir dung plasma dién cuc (DC plasma) hoidc plasma vi séng (microwave
plasma), trong d6 ngudn ning luong dugc ap dung dé kich thich cac phan tmg héa hoc.

- Qua trinh ion héa: Nang lugng tur plasma ion héa khi nito (N2) va hydro (Hz), tao
ra cac gdc ty do va cac phén tir ¢o kha ning phan g manh.

Phan tng tong hop NH;: Khi cac phan tir nito va hydro bi ion héa va kich thich
trong plasma, cac gdc tu do va ion s& tham gia vao phan tng héa hoc tao thanh NHs.

Tuy nhién, quy trinh nay khong can nhiét 46 va ap suét cuc cao nhu trong phuong
phap Haber-Bosch. Nho plasma, phan (mg c6 thé xay ra ¢ nhiét do thip hon, gitp tiét
kiém nang luong va giam yéu cau vé diéu kién hoat dong.

Sau khi NH3 dugc tao thanh trong plasma, khi amoniac c6 thé duoc 1am lanh va
ngung tu thanh dang 1ong hodc thu hdi dudi dang khi tiiy vao diéu kién 4p suat va nhiét
d6. Ngoai ra, qua trinh nay ciing can c6 cac phuong phap dé tach NH; khoi cac san pham
phu, bao gdm céc ion va electron du thira.
1.7.1.2 Ung dung ning lwong tdi tao

Mot trong nhitng diém manh cua quy trinh sir dung plasma 1 c6 thé két hop véi
cac nguén nang luong tai tao. Vi duy, dién nang tur cac ngué)n nang luong tai tao nhu
ning luong mat troi hodc gié cd thé duogce str dung dé cung cap ning lugng cho viée tao
plasma, giip san xuat NH; véi it tac dong dén méi truong va giam thiéu viéc str dung
nhién liéu hoa thach.

1.7.2. Uu diém ciia phwong phdp plasma

Tiét kiém niang luong: Qua trinh téng hgp NH; bang plasma c6 thé dién ra & nhiét

d6 thap hon so voi phuong phép truyén thong, do d6 tiét kiém nang luong.
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Ung dung ning luong tai tao: Co thé két hop véi ning luong tai tao, gitip giam khi
thai CO2 trong qua trinh san xuét.

Tinh linh hoat: Phuong phap plasma c6 thé d& dang diéu chinh va tdi wu héa cho
cac quy mo san xuét khac nhau.

1.7.3. Thach thirc

Hiéu suit: Mic du c6 tiém ning 16n, nhung quy trinh st dung plasma dé san xuét
NH; hién van chwa duoc t6i wu hoa du dé canh tranh véi phuong phap Haber-Bosch vé
mit hiéu sut va chi phi san xuat.

Kho khin trong kiém soat: Viéc diéu khién plasma va cac diéu kién phan tmg sao
cho tbi wu van 13 mot thach thire k¥ thuat 16n.

Chi phi: Thiét bi plasma c6 thé dit do, va qua trinh ndy yéu cau ngudn ning luong
dang ké dé duy tri plasma.

Tom lai, quy trinh plasma trong san xuat NH; 1a mot phuong phép hira hen, nhung
van can nhiéu nghién ctru va phat trién dé cai thién hiéu suat va giam chi phi trudc khi
c6 thé ing dung rong rai.

1.7.4. Sin xudt amoniac tir chit théi

Cac nha khoa hoc thugc DPai hoc Sheffield va Cong ty EarthShift Global LLC
(Anh)trong mot nghién ctru dugc mod hinh hoa da so sanh mitrc do str dung nang lugng,
phat thai khi nha kinh va tidc dong mdi1 truong cua quy trinh sit dung cong nghé xanh
tong hop amoniac va uré tir chit thai so v6i nhitng quy trinh san xut hién tai va so sanh
hiéu qua twong tmg. Quy trinh dugc mo hinh héa bao gdm 16 phan tng sinh hoc 1én men
t6i (DFB), 10 phan mg sinh hoc phan huy ky khi (ADB), té bao dién phan nhién liéu
oxit rin amoniac trang thai rin (SOFEC), chi s6 loc mang vi mé (MFI), tach mang dién
hoa (EMS), té bao dién phan nhién liéu oxit ran hd trg CHs ( SOFEC), tong hop amoniac

& trang thai ran (SSAS), Pin nhién liéu oxit ran (SOFC) va co s& san xuat urea.

COP wdtintion 1o ures produrtien

Hinh 1.21 So do quy trinh clia mot quy trinh san xuat Amoniac va Urea bén

virng str dung chat thai thyc pham va nudc nau lam nguyén liéu tho
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Trong céac quy trinh dugc thiét ké va mo hinh hoa, chit thai (chat thai thuc phdm
va chét thai tir ngudi) duge dwa vao 10 phan tng sinh hoc 2 giai doan, tao ra khi sinh
hoc. Hydro (Hz) duoc tach khoi hdn hop khi nho mang loc mang va phan tng véi nito
(N2) tao ra NH3. CO; thu hdi ciing v6i NH; dugc sir dung dé san xuét urea. CO, du thira
cling dugc thu giit, nén, héa 1ong thanh san pham hodc dugc bom vao long dat. Cac nha
khoa hoc nhén thay, hé théng xir 1y chat thai 2 giai doan, str dung quy trinh 1én men tdi
két hop v6i phan huy ky khi va ngudn hydro tir dién phan nuéc, tao ra amoniac voéi tiéu
hao ning luong thip nhét, hiéu qua hon gan 70% so véi phuong phap dién phan nudc
truyén théng ctia Haber-Bosch, hiéu qua gan 37% so véi qua trinh chuyén hoa khi métan
bang hoi nudc cua Haber-Bosch.

Chuyén d6i sinh hoc ctia cac chét thai thanh cac hop chat hoa hoc quan trong nhu
NH3 va uré (CH4N20) ¢on ¢6 1oi ich cu thé 1 giam khi métan CHa, thoat ra tir qua trinh
phan huy khong kiém soat ctia chit thai. Sy du thira cta cac dong chét thai ciing gy ra
cac mbi de doa dang ké cho viéc kiém soat phat thai nha kinh). Sy phan hay khong kiém
soat ctia chét thai hiru co trong cac bai chon lap din dén viée thai khi métan (CHa), mot
khi nha kinh manh giit nhiét gap khoang 85 1an so véi CO, trong 20 nam lién tiép tir khi
duoc thai ra.

Réc thai s& thuc day su phat trién nhanh chong nhitng nha may loc amoniac va uré
st dung nang lugng mat troi, tao nén tang can ban cho mot h¢ théng san xuét phan bon
xanh, bén viing va tro thanh nhan t quan trong trong tién trinh giam khi thai nha kinh.
1.8. Ung dung NH3 trén phwong tién giao thong.

Ung dung NH; (amoniac) trén phuong tién giao thong 1a mot huéng phat trién tiém
nang trong viéc sit dung cac nhién liéu thay thé dé giam thiéu tic dong cta khi thai va
bdo v€ moi truong. Amoniac, von 1a mot hop chit cta nito va hydro, da dugc nghién
ctru nhur mot ngudn nhién liéu cho dong co dét trong va xe cd. Dudi ddy 13 mot sd ting

dung chinh ctia NHj3 trong giao thong:
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Hinh 1.22 Nguyén mau dong co NH; ctia GAC
Amoniac ¢ thé duogc str dung 1am nhién liéu trong dong co d6t trong, thay thé cho
céc nhién liéu hoa thach nhu xang va diesel. NHj3 c6 thé d6t chay trong dong co va cung
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Xe gin may st dung Amoniac NH3 1am nhién liéu

cap ning luong cho phuong tién giao théng ma khong tao ra CO2, mot trong nhitng tac
nhan chinh gy hiéu tmg nha kinh. Tuy nhién, viéc str dung NH; trong dong co ddt trong
van gip phai mot sd thach thirc vé kha ning bét lira va hiéu suat ning luong.
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Hinh 1.23 Qua trinh bién d6i ammoniac thanh ning lwong dién
Nghién ciru cling dang dugc thuc hién dé sir dung amoniac trong cac pin nhién ligu.
Trong pin nhién liéu, NH3 c6 thé phan tng véi oxy dé tao ra dién nang, nudc va nhiét.
Phuong phap nay c6 thé cung cip niang luong cho cic phuong tién giao thong dién, 1am

giam viéc phu thudc vao cac ngudn nang lugng khong tai tao.

Hinh 1.24 Bo dung cu chuyén doi dong co diesel va khi twong thich véi hydro va
amoniac

Nganh giao thong van tai 1a noi Amoniac co thé dam nhan 1am nhién liéu. Van tai
bién thai ra hon 1 ty tin cacbon mdi nam. Vi vay sé& khién nganh giao thong bién tro
thanh nguén phat thai 16n thir sau trén thé gisi (sau Trung Qudc, Hoa Ky, An Do, Nga
va Nhat Ban). Hién khong c6 tau ndo chay bang amoniac, mic di Giam déc diéu hanh
Nitrofix Ophira Melamed cho biét: Tau dau tién s& ra méit vao cubi nim nay. Con tau
do, co tén Kriti Future, thudc s¢ hitu cua hang Avin International ctia Hy Lap.

Mot con tau kéo khac chay bﬁng amoniac, duoc san xuit nim 1957, cap cang New
York, dang duoc trang bi thém thiét bi va cong nghé méi boi mot cong ty khai nghiép
vé amoniac khac 14 Amogy. Cho dén khi cac tau sir dung amoniac ra doi, trén dat lién
van c6 rat nhiéu cach sir dung amoniac xanh.

Amoniac dang duoc thir nghiém trong cac phuong tién ning nhu xe tai va tau bién.
Viéc st dung NH; trong giao théng vén tai duong dai giup giam thiéu phat thai CO»
trong khi van duy tri hi¢u suét va kha nang van hanh cia phuong tién. Thyc té, mot sb
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du an da thur nghi¢m dong co tau bién sir dung NH3, v&i1 muc ti€u gidm phat thai va dat
duoc cac muc tiéu bén virng.

Loi ich moi trudng: NH; khong tao ra CO2 khi dét chdy, giup giam sy déng gop
vao bién dbi khi hau. Tuy nhién, viéc phat tin NOx (oxit nito) c6 thé 1a mot van dé can
giai quyét, vi cac oxit nito c¢6 thé gy 6 nhidm khong khi va anh hudng dén sire khoe
con nguoi. Do do, viéc kiém soat khi thai khi st dung NH3 lam nhién li€u 1a mot yéu tb
quan trong.

Thach thirc:

- Tinh an toan: Amoniac 1a mot chat dé bay hoi va ¢6 mui hic manh. Do dé, viéc
luu trit va st dung NH3 trong giao thong can duoc thuc hién mot cach can than dé dam
bdo an toan.

- Cong ngh¢ dong co: Viéc diéu chinh dong co dé hoat dong hi¢u qua véi NH; co
thé gap kho khan, vi NH3 c6 nhiét d0 tu chay cao hon nhiéu so véi xang va diesel, yéu
cAu céc giai phap k¥ thuat dic biét.

Nhu vay, mic du NH; c6 tiém ning 16n trong viéc giam phat thai khi nha kinh va
phat trién cac phuong tién giao théng bén viing, nhung con nhiéu van dé k¥ thuat va an
toan can duoc giai quyét trude khi ing dung rong rai trong thuc té.

1.9. Nhitng wu diém ciia viéc sit dung NH;3 1am nhién liéu cho phwong tién giao
thong

Uu diém

Amoniac (NH3) 1a mdt loai nhién li¢u sach c6 thé duoc st dung cho cac phuong
tién giao thong nhu tau thuy, may bay, xe tai va xe lra. Loai nhién li¢u sach nay s€ co

nhiéu vu di€m s& dugc néu dudi day.

Hinh 1.25 Nguyén mau dong co NH; ctia GAC
Amoniac ting duge sir dung lam nhién liéu cho dong co ddt trong tir nim 1943,
Uu diém ctia amoniac 13 gia thanh ré, c6 thé san xuat dugc voi sd luong 16n va né ciing

khong tao ra khi thai carbon dioxide nhu xang dau. Do ¢6 mat do nang luong thap nén
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loai nhién liéu nay da khéng duoc phat trién va str dung rong rai. Ngoai ra, viéc bao
quan kho khin ciing 14 rao can dé loai nhién liéu sach nay tré nén pho bién.

Ho d3 thiét ké va thir nghiém mot dong co ddt trong c6 thé dét chady amoniac long
mot cach an toan va hiéu qua, va giam 90% lugng khi thai carbon so v4i nhién liéu thong
thudng. Amoniac c6 mét s6 wu diém so v6i hydro 1am nhién liéu. N6 & dang long & nhiét
d6 méi truong xung quanh va khong can nén hoidc lam lanh dé bao quan. No ciing c6
thé duoc san xuat mot cach sach s& bﬁng cach st dung nang lugng tai tao, mac du hién
nay phan 16n amoniac dugc san xuat bang quy trinh haber-bosch c6 luong khi thai cao.

Bang 1.4 So sanh chi tiéu 1 sb loai ning luong

Donvinng Mjtds  Kichthuochbinh — Aplye. i o il so v HFO Chp I X]

MGO 27 357 10 7-8
Hydrogen (H,) (liquid, -253°C) 120 85 2

Logi néing hrgng lu trikchu trikc hoa hoc Juong/LHV_ ndng legng nhién ligu (MGO) cung chp

My/xo) [} [or] SO, NO, CO. PM
Ammonia (NH,) 186 127(-33°C) 28(-33C)" Phi hop
fiquid, -33'C) 106 (45°C) 3.4 45°Cy! 80 100 ouydih 90 -0
Methanol (CH,0H)
(65°C) 199 149 24 10 90-97 30-50 11 20
LPG (lquid, -42°C) %0 27 13" % 90-100 1015 1318 _ %
LNG (liquid, -162'C) wo 212 [EE 00 909 200 24 _ %
LEG (liquid, -89°C) 475 258 147 380 _90-87 -5 15 9

Pong co ddt trong sir dung amoniac cia GAC ¢6 dung tich 2.0 lit va cong suét tdi
da 120 kW (161 ma luc). Theo Bloomberg, GAC cho biét dong co nay c6 thé giam 90%
lugng khi thai carbon so v&i nhién liéu thong thudng. Diéu ndy c6 nghia 1a dong co nay
van tao ra mot luong nho carbon dioxide, c6 thé do c6 mot sb nguén nhién liéu khac
dugc dua vao d6. Piéu nay ciing ¢ thé gitp giai quyét van dé vé tdc do lan truyén thap
cua ngon Itra trong amoniac, khién dong co gap kho khan & tbc @0 RPM cao hoic tai
dong co thap. Moi nguoi déu biét rang cong thirc hoa hoc ctia amoniac 13 NH;. Mdi
phan tir amoniac duoc ciu tao boi mot nguyén tir nito va ba nguyén tir hydro. Va chinh
3 vi c6 nguyén tir hydro ndy nén amoniac dugc coi la chit c6 mat do hydro “day dac”.

Ciing vi 1y do trén ma cac nha khoa hoc cho rang khi dot chdy amoniac, dong co
s& chay bang hydro va no s& khong khac gi nhiing chiéc xe sir dung nhién liéu hydro
hién nay. Diéu nay bién chiing tré' thanh ngudn nguyén lidu gan nhu khong phat thai
COa.

(=Y
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Hinh 1.26 Céc xe bon dung dé van chuyén amoniac.
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Céc xe bon dung dé van chuyén amoniac. Tuy nhién, kho khin bat ddu xudt hién
khi ho nhan ra réng cac binh chira amoniac s€ chira duoc it hon xang hoac dau diesel.
Bén canh d6, viéc ddt chay amoniac ciing khé khin va qué trinh chay cta chung dién ra
cham hon nhién liéu hoa thach.

Dé giai quyét hai van dé nay, cac nha khoa hoc di dé xuit cac giai phap tach
amoniac thanh hydro va nito, sau d6 d6t chay khi hydro hodc st dung mét s6 nhién liéu
hoa thach dé khoi dong dong co. Tuy nhién, xét vé tinh thyec tién thi ca hai giai phap trén
déu khong dat. O giai phap dau tién, viéc tach acmoniac ra s& khién qu4 trinh lam viéc
tré nén vo cung phuc tap va vo tinh tang thém chi phi. Vao ndm 2022, Mahle Powertrain,
mot cong ty nghién ciru vé dong co dbt trong, da cong bd nghién ciru phét trién qué trinh
d6t chay amoniac dé thay thé dau diesel trong dong co hang ning duoc sir dung trong
xe tai, xe buyt, may moc dia hinh va céac ing dung hang hai. Cong ty da thtr nghiém hai
phuong phép khac nhau va déu dat dugc nhitng két qua vo cung kha quan. Dau tién 1a
cach tiép can nhién licu kép, ho trang bi thém mot dong co diesel tdng ap hang nang véi
b6 kim phun thir hai ¢é bom khi amoniac 1am nguén ning luong chinh. N6 hoat dong

khong khac gi nhitng dong co sir dung nhién liéu hoa thach thong thuong.

Hinh 1.27 Hé théng kim phun trong dong co sir dung amoniac

O thir nghiém thtr hai, Mahle Powertrain con gdy an tugng hon khi da van hanh
thanh cong dong co st dung khi amoniac tinh khiét bang cach sir dung hé théng Mahle
Jet Ignition (MJI) cai tién ma khong can ding nhién liéu héa thach 1am ngudn danh lira.
Hé thong MJI tao ra qua trinh d6t chay siéu sach vai it hodc khong c6 chét gdy 6 nhiém
¢0 hai nhu NOx.

Nguyén 1y hoat dong cia MII 1a sir dung mot budng ddt phu & phia trén cia mdi
budng d6t. Sau khi nhién liéu dugce d6t chay tai budng dbt phu, khi nong s& dugc day
vao budng dbt chinh thong qua mot voi phun & ddy budng dot phu duoc thong véi budng
d6t chinh. Ca bugi va kim phun nhién liéu duoc lap dit vao budng trudc dé ting toc qua

trinh d6t chay nhién lidu.
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Hinh 1.28 Hinh minh hoai dong co 6t6 chay biang amoniac
Nguyén 1y hoat dong ctia cong nghé MIL. D6 1a tit ca nhimg thanh tyu ma con
nguoi da dat duge trong qua trinh bién amoniac trd thanh ngudn nguyén liéu thay thé
cho xang dau. V&i nhitng wu diém ndi bat nhu: ngudn nguyén lidu doi dao hay gan nhu
khong phai ra khi doc hai..., amoniac s& 1a giai phap hoan hao dé trung hoa carbon doi

v6i cac phuong tién giao thong.

Bue NHI
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Hinh 1.29 Quy trinh sir dung nhién li¢u NH3
Kho khan:

- Mic di amoniac ¢ tiém nang tré thanh nhién liéu trong twong lai, nhung né Ia
mot chit doc hai do d6 no s& gip phai nhimng rao can phap 1y, nhat 13 v& mai truong.

- Mot van dé khac ma khong chi GAC, tit ca cac hing dong co déu phai ddi mit
d6 1a néu ho mudn dua dong co amoniac vao thi truong 6 t6 s€ khan hiém ha téng cung
cép nhién liéu. Hi¢n nay, khong co nhiéu tram bom amoniac, va viéc xit Iy amoniac cling
can phai dam bao an toan cho con ngudi va méi truong. Ngoai ra, dong co amoniac ciing
c6 thé tao ra luong khi thai NOx cao, va trong trudng hop dong co kiéu nén gan véi don

co diesel, cling co thé c6 van dé vé amoniac khong chay hét thoat ra tir ong xa.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

- Tuy nhién, GAC di cong bd két qua nghién ctru ctia ho gan day, va cho biét ho
dang tiép tuc cai thién dong co amoniac. GAC ciing hy vong rang déng co nay sé mé ra
mot hudng di méi cho nganh cong nghiép 6 to, gitip giam phat thai khi nha kinh va tiét
kiém nang lugng. Vi vay viéc nhién liéu amoniac NH3 sé duoc phat trién va thuong mai
hoa trong tuong lai s€ khong con xa nira.

1.9.1. Uu diém ciia viéc siv dung nhién ligu amoniac déi véi phwong tién giao thong

NH; khong c6 carbon va luu huynh va tao ra qua trinh dét chay sach véi su tao ra
CO> hodc SOx gan nhu bang khong

Mat d6 nang luong thé tich cia NH3 cao hon ddi véi Ha

NHj3 ¢6 thé bi nt thanh N2 va Ha

Viéc str dung rong rdi amoniac trong quy trinh cong nghiép cho thay day la san
phém co su hép dan vé mat thuong mai. Gia tri gia nhiét (LHV) thép hon xép xi 18,6
MIJ/kg dbi v6i amoniac 13 twong duong v6i metanol. Mat do nang luong trén mot don
vi thé tich amoniac (12,7 MJ/L) va cac nhién liéu thay thé khac, thip hon so véi MGO
(35 MJ/L). Bé mang cting mot ham luong niang luong cta amoniac so véi MGO s& cin
thé tich 1én hon khoang 2,8 1an néu binh amoniac dugc lam lanh. Amoniac long c6 kha
nang tao nang luong nhinh hon xang/dau. Mat d6 nang lugng khoang 37,95 kWh/gallon.
Nguoc lai, xdng c¢6 mat do nang luong 33,7 kWh/gallon. Uu diém chinh cua dong co
Amoniac 1a khong phat thai carbon va khong tao ra CO2, khong hydrocacbon va khong
bd hong. Diéu d6 phu hop voi tiéu chi bao vé mdi truong ma cac quc gia dang hudng
toi.

1.9.2. Uu diém siv dung NH3 lam nhién ligu cho phwong ti¢n giao théng doi véi cdc
linh vuc khac
1.9.3 Uu diém vé Moi truong

NH3 (ammoniac) dugc coi 1a nhién liéu "sach" vi khong thai ra CO; khi st dung
trong cac hé thong déng co hodc pin nhién lidu dugc thiét ké dic biét. Khi d6t chay hoan
toan, NH3 chi tao ra nudc (H20) va nito (N2) — hai thanh phan v6 hai véi méi truong.
Diéu nay trai ngugc hoan toan véi xang/dau diesel, von thai ra lugng 16n CO2 — nguyén
nhan chinh gy hiéu tng nha kinh va bién d6i khi hau. Hon nira, néu NH3 dugc san xuat
tir nguon nang luong tai tao (goi 1a NH3 xanh), toan bd vong doi ctia nd sé gan nhu trung
hoa carbon, tir khau san xuét dén tiéu thuy.

Ngoai ra, NH3 khong chira luu huynh nén khong phat thai SOx — mdt loai khi gay
mua axit va 6 nhiém khong khi. So véi dong co truyén thong, phuong tién st dung NHs
cling giam dang ké luong bui min PM 2.5 va NOx (néu qué trinh dt chay duoc kiém
soat béng cong nghé xtc tac). Diéu ndy dic biét quan trong & cac do thi 16n, noi 6 nhiém
khong khi tir phuong tién giao thong chiém t&i 70% nguyén nhan gay bénh ho hép.
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Xe gin may stt dung Amoniac NH3 lam nhién liéu

Hinh 1.30 Anh minh hoa vé chiéc xe giam thiéu khi nha kinh thai ra méi truong
1.9.4. Uu diém vé An ninh Ning luong

NH;3 ¢6 thé duoc san xuét tir ngudn nguyén lidu san c6 va doi dio: nito chiém 78%
khong khi va hydro c6 thé tach tir nu6e théng qua dién phan. Didu nay giup cac qubc
gia giam phu thudc vao dau mé nhap khau, von luon bién dong vé gia va chiu anh hudng
boi dia chinh tri. Vi du, Nhat Ban — mot nude nghéo tai nguyén — dang dau tu manh vao
cong nghé NH; xanh dé dam bao an ninh ning lwong trong bdi canh gia nhién liéu hoa
thach tang cao.

Hon nita, NH3 c6 thé tich trit ndng luong tai tao du thira. Cac nha may dién gié
hodc mit troi ¢6 thé san xuat hydro tir nudc bang dién phan, sau d6 két hop voi nito dé
téng hop NH3. NH3 dong vai tro nhu mdt pin nang lugng hda hoc, gitup luu trir va van
chuyén ning luong di xa, khic phuc nhuoc diém "gian doan" cua dién gid/mit troi.

1.9.5. Uu diém vé Cong ngh¢ va Ung dung

NHj3 ¢6 mat do nang lugng cao hon hydro & diéu kién tiéu chuin (12.7 MJ/L so v6i
5.6 MJ/L ctia hydro 16ng), khién né tro thanh lya chon 1y tudng cho cac phuong tién can
quing duong di chuyén dai nhu xe tai hang ning, tau thily, hodc may bay. Pic biét, trong
nganh vén tai bién — von chiém 3% luong khi thai toan cau — NH; dang duoc coi 14 giai
phap thay thé dau diesel nho kha ning giam phat thai ma khong 1am giam hiéu suat.

Bén canh d6, NHs tuong thich véi ha tang hién c6. Nganh cong nghiép phan bon
da c6 kinh nghiém van chuyén, luu trit NH; an toan hang thap ky. Diéu nay giup tiét
kiém chi phi xdy dung tram tiép nhién liéu mai so véi hydro — vén doi hoi hé thong ap
suét cuc cao hodc nhiét do siéu lanh (-253°C). NHj3 cting linh hoat trong trng dung: c6
thé dung truc tiép trong dong co ddt trong cai tién, két hop véi hydro trong pin nhién
liéu, hodc chuyén héa thanh dién ning qua turbine khi.

1.9.6. Uu diém vé kinh té

Viéc chuyén doi sang NH; xanh s& tao ra chudi cung Gmg hoan toan méi, tir san

xuét nang luong tai tao, dién phan hydro, tong hop NHs, dén phan phdi nhién liéu. Diéu
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nay thuc dy cic nganh cong nghiép phu tro nhu ché tao turbine gio, tim pin mit troi,
hozc phat trién vat liéu chdng dn mon cho dong co. Theo udc tinh ciia Co quan Ning
lwong Quéc té (IEA), thi trudng NH; xanh c6 thé dat 1.4 nghin ty USD vao nim 2050,
tao ra hang tri€u viéc lIam trong linh vyc k¥ thuat xanh va logistic.

V& l4u dai, chi phi san xuat NH; xanh du kién giam manh nho cong nghé dién phan
tién tién va ngudn ning luong tai tao gia ré. Khi d6, gia NH; s& 6n dinh hon so véi dau
mé — von phu thudc vao bién dong thi truong va xung dot chinh tri.

1.10. Pé xuat phwong 4n wng dung NH3 trén xe gin may
1.10.1. Tinh kha thi vé mdt ky thudt

bac tinh ctia NH3:

NHj3 1a mot hop chat héa hoc ¢o cong thire NHs, ton tai & dang khi trong diéu kién
thudng. Nhiét tri cia NH; thip hon so véi xing (khoang 18,6 MJ/kg so véi 44-46 MJ/kg
ctia xang), diéu nay doi hoi phai cai tién dong co dé dat hiéu suat trong duong.

NH; ¢6 thé dugc sir dung truc tiép trong dong co dt trong hodc phan hiy thanh
hydro (H:) dé sir dung trong pin nhién liéu.

Cong nghé dong co: Pong co dbt trong sir dung NH; can duoc thiét ké lai dé t6i vu
hoa qua trinh dot chay, vi NH3 c6 nhi¢t do tu chay cao hon xang. Can hé théng phun
nhién liéu va danh ltra pht hop dé dam bao qua trinh dt chay hiéu qua. Hé théng luu
trit va cung cip cua dong co str dung nhién liéu NH; can duoc luu trir & dang 10ng duéi
ap suat cao hodc ¢ nhiét do thip (-33°C).Binh chira NH; can duoc 1am tir vat lidu chiu
ap luc cao va chéng an mon, dong thoi phai c6 hé théng an toan dé ngin ngira ro ri.

Pong co dbt trong sir dung NH; c6 thé duge sir dung truc tiép trong dong co dbt
trong, nhung can diéu chinh mot sb thong sé k¥ thuat dé t6i uvu hoéa qua trinh dét chay.
Nhi¢t do tu chay ctia NH3z: Khoang 651°C, cao hon so véi xang (khoang 250-300°C).
biéu nay doi hoi hé théng danh Itra manh hon hodc str dung chat xtc tac dé hd tro qua
trinh dt chay. Ty 1¢ khong khi/nhién liéu (AFR): NH;3 c6 AFR 1y thuyét 12 6,05:1 (thap
hon so véi xang 1a 14,7:1). Piéu nay yéu cau diéu chinh hé théng phun nhién liéu dé
dam bao hon hop nhién liéu-khong khi ti wu. Tdc d6 chay cham: NH; chdy cham hon
so v6i xang, do d6 can thiét ké budng ddt va thoi gian danh lira phu hop dé dam bao
hiéu suét.

Pong co hybrid NHs-dién: Két hop dong co d6t trong stir dung NH; voi hé théng
dién dé tang hiéu suat tong thé. Pong co dién co thé hd trg khi can ting toc hodc giam
tai cho dong co NH3, gitip tiét kiém nhién lidu va giam phat thai.

Pin nhién liéu str dung NH;3 c6 thé dugc phan hity thanh hydro (Hz) va nito (N2)

thong qua qua trinh cracking hodc str dung chat xtc tac. Hydro sau d6 duoc sir dung
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trong pin nhién liéu dé tao ra dién ning, cung cip ning luong cho dong co dién c6 hicu
sudt chuyén doi ning luong cao, khi thai chi 1a nuée va nito.

1.10.2. Céiu trisc chinh

1.10.2.1. Binh chiwra NH; long nén

Vat lidu va thiét ké: Composite carbon hodc nhom phu polymer dugc chon vi nhe,
bén, chéng in mon bdi NHs (NHs ¢6 tinh kiém, d& phan Gng voi kim loai).Ap sut
nén 1015 bar gitip NH; duy tri trang thai 10ng & nhiét d6 phong (~25°C), tdi wu hoa
dung tich luu trit. Van an toan ty dong xa ap néu ap suat vuot ngudng (vi du: 20 bar).

Hé thdng an toan: Cam bién rd ri NHs (dua trén cong nghé dién hoa hoic quang
pho) phat hién nong d6 NHs > 25 ppm, kich hoat dén canh bao va dong van chan. Lép
céch nhiét xung quanh binh dé ngan NHs bay hoi khi nhiét d6 méi truong ting.
1.10.2.2. By cracking NH;s (phdn huy NHs thanh H: va N>)

Nguyén 1y hoat dong: Phan tng cracking: 2NHs — 3Hz + N2 (can chét xtic tac va
nhiét do cao). Chat xtic tic Ru/y-ALOs: Ruthenium (Ru) c6 hoat tinh cao, giup giam
nhiét 6 phan tng tir 700°C xudng 400—-500°C, ting hiéu suit chuyén hoa (~90%). Tai
st dung nhiét thai: Nhiét tir pin nhién li¢u (PEM) hoac khi thai dong co dugc dan qua
bo trao d6i nhiét dé sudi Am bd cracking, giam nang luong ti€u thu.

Thiét ké module: Lop xuc tac dang hat dat trong ng thép khong gi, ¢6 rinh dan
khi dé tang dién tich tiép xuc. Bo loc tinh loai bo tap chit (néu c6) trude khi NH;3 vao
budng cracking.
1.10.2.3. Pin nhién lieu PEM (Proton Exchange Membrane)

Céu tao va hoat dong: Mang trao ddi proton (Nafion) cho phép ion H* di qua nhung
chan electron, tao dong dién.

- Cuc anode: H. — 2H" + 2¢™ (phan rng oxy hoa).
- Cyc cathode: O2 + 4H* + 4¢~ — 2H>0 (phan ung khu).
- Hiéu suat: Pat 60 — 70% do it ton that nhiét so véi dong co dbt trong.

Tich hop hé théng: Pin du phong lithium-ion: Coéng suat nho (1-2 kWh) dé xir 1y
tai dot bién (tang toc, leo doc). Bo diéu khién nhiét d6 1am mat pin nhién liéu bang nudc
hodc chét long chuyén dung.
1.10.2.4. H¢ thong xir Iy khi thdi

Nguon phat thai: N tir qua trinh cracking (khi tro, khong doc). NOx (néu c6) do
xtic tac bi 16i hodc nhiét dd qua cao giy oxy hoa Na.

Cong nghé xur ly: B loc SCR (Selective Catalytic Reduction): Dung urea hodc
amoniac du dé khir NOx thanh N, va H>O. Bay phan tir (zeolite) hap phu khi doc trudc

khi thai ra moi trudng.
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1.10.3. Quy trinh hoat déng chi tiét

Nhién liéu NH; 10ng duoc bom vao binh chtra qua cong két ndi tiéu chuan, twong
tu hé thong CNG.

Khoi dong hé théng: Bo cracking duoc 1am néng bang dién tir pin du phong (trong
1-2 phit) dén 400°C.

Phén huy NHs: NH; 10ng chay qua b trao doi nhiét, hoa hoi va vao budng cracking.
Hon hop Ha/N: (ti 16 3:1) duoc 1am mét xudng ~80°C trude khi vao pin nhién liéu.

San xuat dién: Hz tinh khiét duoc tach ra nhé mang loc palladium (néu cén), sau do
cAp vao pin nhién liéu. Pién tir pin PEM cung cép cho dong co, sac pin dy phong va hé
théng phu (dén, diéu hoa).

Tai ché nhiét va nudc: Nhiét thai tur pin PEM dan nguoc lai bo cracking hoic suoi
am cabin. Nudc tir phan tng cathode duogc loc va tai sir dung dé 1am mat.

NHs long — Binh chira — B cracking (H2 + N2) — Pin nhién liéu PEM — Pdng
co dién ) !
Nhiét thai « !
Hinh 1.31 So do quy trinh
1.10.4. H¢ thong lwu trit va cung cip NH

Luu trir NH3 thuong duogc luu trit & dang 1ong dudi ap suit cao (khoang 10-15 bar)
hodc & nhiét do thap (-33°C). Binh chira NH; can dugc 1am tir vat lidu chiu ap luc cao
va chéng an mon, chang han nhu thép khong gi hodc hop kim nhom. Can thiét ké hé
théng 1am lanh hodc cach nhiét dé duy tri NH; ¢ trang thai long.

Hé thong cung cip NH; 1ong duoc bom tir binh chira dén budng d6t thong qua hé
théng phun nhién liéu. Hé thdng phun can duoc thiét ké dé dam bao luong NH; duoc
cung cip chinh xac va ddng déu. Can c6 van diéu ap va bo loc dé ngin chin tic nghén
hoac ro ri.

1.10.5. Cdc cong nghé hé tro

Hé théng phan hity NH3 thanh hydro sir dung chat xtic tac (vi du: niken, ruthenium)
dé phan huy NH; thanh hydro va nito ¢ nhiét d6 khoang 400-600°C.Hydro sau dé duoc
sit dung trong pin nhién liéu hoic dong co ddt trong. Pbi v6i xe hybrid NH;-dién, can
hé théng quan 1y nang luong thong minh dé phan phdi nang luong gitta dong co NH; va
dong co dién. Trang bi cam bién phat hién ro ri NH; va hé thong thong bao khan cap.
Thiét ké binh chira NH3 véi van an toan dé ngin ngira ap suit qua cao.

1.10.6. Két ludn

Viéc ung dung NHj trén xe gan may 1a mot giai phép tiém niang dé giam phat thai

khi nha kinh va bao vé moéi truong. Tuy nhién, dé dat duoc diéu nay, can vuot qua nhiéu

thach thire vé k¥ thuat, kinh té va an toan. Vi su du tu nghiém tic vao nghién ctru va

Sinh vién thyc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vian Ga 32
Lé Duong Hung ThS.V6 Nhu Tung
L& Quoc Trong



Xe gin may st dung Amoniac NH3 1am nhién liéu

phat trién, cing véi sy hd tro tir chinh sach va cong dong, NH; c6 thé tro thanh mot
nhién liéu thay thé quan trong trong tuong lai.

Amoniac nhu mdt linh vuc ctia nghién ctru vé nang luong sach, doi hoi sy nghién
ctru chi tiét va chuyén sau dé hiéu rd cong nghé st dung nhién liéu méi va 4p dung
vao thue té. Phuong an tmg dung ndy c6 vai trd quan trong trong viéc hoan thién cong
nghé st dung nhién liéu sach, giam thiéu khi thai CO va HC, luong khi thai NOy ting
can c6 bd xur 1y khi thai. Suét tiéu hao nhién liéu NH3/H, 16n hon khoang 2 1an so véi

nhién li¢u xang.
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CHUONG 2 : NGHIEN CUU LY THUYET VA MO PHONG

2.1. Ly thuyét qua trinh chdy ciia ammoniac
Trong nhitng nam tré lai ¢y, ammoniac dan tro thanh 1 nhién lidu xanh ngay cang

tdng, vé mat ly thuyét, qua trinh oxi hoa cta n6 chi tao ra nito va nudc

4NH, +30,-> 2N, + 6 H,0 + nhiet (2.1)
Bang 2.1 Pac tinh cia ammoniac, hydrogen, methan va propan
a1 NH3 CHy4 CsHs
Loai nhién li¢u . H: (hydro )
(amoniac) (metan) (propan )
Nhiét do s61 6 1 atm
. -33.4 -253 -161 -42.1
(°C)
Ap suat ngung tu tai 25 A . . . . .
9.9 khong c6 | khong co khong c6
°C (atm)
Gia tri nhiét d¢ chay . .
. 18.6 120 khong co 46.4
thap (LHV, MJ/kg)
Gioi han chay ( Ty s6
0.63-1.4 0.1-7.1 0.5-1.7 051-2.5
tuong duong )
Nhiét do ngon Itra déng
. 1800 2110 2110 2000
nhiét ( °C)
Van toc €161 han lan . .
. 0.07 291 291 khong co
tran
Nhiét do tu bc chay
‘. 650 520 630 450
toi da

Gia tri nhiét tri va van toc ngon ltra tdi da ciia ammoniac 1an luot chi dat 40% va
20% so véi voi cac nhién liéu hydrocacbon thong thuong.
V6i khong khi ( gdm 21% O2 va 79% Na) phuong trinh chay day du 1a :
4NH, +3(0, +3.773N,)—> 6H,0+13.319N, + nhiet (2.2)
2.1.1. Cac dac tinh quan trong NH; trong qua trinh chady
Nhién liéu cho dong co dét trong yéu cau cac dic tinh phu hop va khéng chi don
thuan 14 kha ning d6t chay.Dong co d6t trong yéu cau c6 thé sir dung nhién liéu voi diéu

kién van hanh khac nhau (bao gom tai va toc d6 dong co).
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Nhién liéu can dap tmg cac thudc tinh trong ving hoat dong rong. Thudc tinh bao
gé)m danh Itra va sy lan tran ctia ngon Itra nén viéc st dung ammoniac cho dong co dbt
trong c6 nhiéu loi thé 1an thach thuec.

- Uu diém cua ammoniac 13 nhién liéu khong sinh ra CO; khi d6t chay.

- Chi s6 cetane thip khi ddt chay trong déng co mic du néu ap dung ding cach
thi c¢6 thé theo yéu cau mong mudn cai thién hiéu suit dong co va giam luong tiéu thu
nhién liéu.

Nhuoge diém ludn ton tai khi sir ammoniac ding cho dong co ddt trong khi ma dong
co dét trong chu yéu st dung cho xing va diesel.

- Amoniac c6 gi61 han bét lra hep

- Nang luong danh lira yéu cau phai cao

- Kha ndng tu danh ltra cao ( 650°C)

- Téc d6 lan tran yéu

Céc thudc tinh trén két hop lai gy ra kho khin trong viéc dugc danh gia qua trinh
d6t chay thich hop véi tai va cac toc d6 khac nhau.

Ngoai ra amoniac c6 nhiét tri cao, dan dén nhiét do giam dang ké khi ammoniac
bay hoi tir dang 10ng sang dang khi, lam giam nhiét do trong xilanh va c6 thé xay ra su
c6 déng bang voi phun.

Mat khac, hoa khi ctia nhién li¢u va khong khi s tranh dugc sy gidm nhiét dg 16n
trong qua trinh d6t chay, nhung bang cach dua nhién liéu qua dudng 6ng nap, hoi
ammoniac s& thay thé mot luong khong khi tuwong tu va do d6 hiéu suat thé tich giam.
Ham luong nito trong ammoniac ciing s& gy ra cac van dé khi thai NOx, mic du van dé
c6 thé duoc giai quyét bang chit xtc tac chon loc SCR cii tién.

Bang 2.2 So séanh thudc tinh nhién li€u cia ammoniac véi cac nhién liéu khac

Niang | Niang | Khéi | Chisd | Vantde | Gidi | Ning
luong | luong luong octan chay han lugng
Nhié riéng theo riéng | (RON) | (m/s) chay | déanh
nliéu | (LHV) |thétich | (kg/m?) (thé | lira tbi
[MJ/kg] | (LHV) tich | thiéu
[MJ/L] %) [m]]
Amo 12.69
niac 18.6 (1 atm, 682 >130 | 0.067 | 15-28 | 680
long -33°C)
(lam
lanh)
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Amo 11.65
niac 18.6 (300 626 >130 | 0.067 |15-28 | 680
long bar,
(nén) 25°C)
Hydr 120 8.5(1 ~
0 atm, - 70.85 >130 325 |4.7-751 0.016
long 253°C)
(lam
lanh)
Hydr 120 2.46 ~
o khi (300 20.54 >130 325 |4.7-751 0.016
(nén) bar,
25°C)
Diese | 44.11 32.89 0.43 -
1 (n- (1 atm, | 745.7 <20 ~0.80 0.6 |~0.23
dodec 25°C)
ane)
Xang | 44.34 30.93 100 0.95 -
(iso- (n- (1 atm, | 697.6 (RON | 0.41 6 ~0.14
octan | octan) | 25°C) 90—
) 98)
Meth 19.9 15.65 6.7-36
anol (1 atm, | 786.3 108.7 0.56 ~0.14
25°C)
Etano | 26.84 21.07 3.3-19
1 (1 atm, | 785.1 108.6 0.58 0.65
25°C)

2.1.2. Cdc yéu to vé vit liéu
Hau qua chung cta qua trinh d6t chay amoniac 14 sy an mon do hoi nude hinh
thanh trong qua trinh d6t chdy nhién liéu. Piéu niy rat quan trong trong viéc sir dung
vt liéu thiét ké cho dong co véi nhién liéu dong co vi du nhu sat diac, dong, nikel, nhom
va cao su. Ngudi ta quan sat thiy rang, gang ting trong luong. Su thay dbi trong luong
duogc cho 1a do mot s6 dang dn mon c6 thé quan sat thdy rd. Chi mot phan bé mit nhom
bi d6i mau, tuy nhién vat li¢u da trdi qua su thay doi trong 16n hon vat liéu gang, do do
nhoém kém phu hop hon, tuy nhién, mirc ting trong lrong véi ca gang va nhom déu rat
nho.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Qua trinh oxy hoa chi khién bi xin mau va dn mon kiéu r6 xuét hién trén bé mat 6
tryc dong — chi thiéu két va 6 truc dong - chi dic. Qua kiém nghiém tryc quan, ta danh
gi4 rang tinh trang cta nhitng 6 truc nay s& t& hon dang ké néu thtr nghiém duoc tiép
tuc. Tac dong ciia ammoniac 1én ca neoprene cho su thay doi trong lwong 16n nhét,
phdng 1én va mat hinh dang.

Dua trén cac nghién cuu, két luan duge rang mac du tat ca cac vat liéu déu bi suy
giam, nhung muc anh hudng 1a khong dang ké va cac vat lidu dugc st dung phd bién
trong hé théng dong co s& phi hop dé sir dung nhién liéu ammoniac, ngoai trir dong.
2.1.3. Mirc dp an toan cho dong co

Khi sir dung ammoniac trong cac phuong tién, can c6 cac bién phap an toan. Tuy
nhién, diéu nay ludn dugc can nhic khi sir dung nhién liéu méi cho phuong tién. Méi lo
ngai thuong lién quan dén nguy co nd cta nhién liéu, tuy nhién, dy 1a khong phai 1a
van dé qua 16n véi ammoniac. Diéu dang chi ¥ nhét 13 doc tinh cia no, ¢ thé giy ra
hau qua d6i véi phuong tién nhu ro ri,. .

Bang 2.3 Mirc d6 xa thai NOx (ppm) ¢ murc 298K va 1 atm & diéu kién ban dau

NH3 (ammoniac) Diesel Xang CH4 (metan)
2500-4000 1100-1200 500-3500 100-4000
(ti s6 nén (ti sé nén 17:1, (ti s6 nén 10:1, (ti s6 nén=17:1,
10:1,1800 v/p) 1000-1800 v/p) 1000-1800 v/p) 1000-1800 v/p)

Viéc luu trit ammoniac & dang khi trong hop chat kim loai amin c6 thé gitp khic
phuc mot s6 van dé an toan lién quan dén ammoniac 16ng. Méi quan ngai tiém an khi
d6t chay ammoniac va hydrocacbon 14 sy hinh thanh hydrogen xyanua (HCN). HCN 14
mot axit ¢ doc tinh cao va c6 thé gy tir vong & ndng dong chi vai ppm trong khong
khi. Tuy nhién, cac nghién ctru trong dong c¢& danh Itra cudng buc (SI) va dong co diesel
(CI) nam & dudi muc gi6i han cho phép. HCN c6 thé tao thanh t6 hop khac nhau cia
cacbon, ammoniac va hydro. Hydro xyanua dugc hinh thanh trong diéu kién thiéu oxy
(khi khong c6 chit xuc tac) va do khong phai 13 van dé dang quan ngai trong dong co
dot trong. Tuy nhién, cac diéu kién thuan loi cho sy hinh thanh axit hydroxyanic c6 thé
xuat hién cuc bo tai nhitng vung nhiét dg cao, do thiéu sy thiéu hut oxi va c6 phan Gng
gifra nhién li¢u hydrocacbon va ammoniac.

Néu hydro xyanua dugc tao thanh khong bi oxy héa tiép tuc trong qua trinh chay,
vé nguyén tac, axit hdroxyanic c¢6 thé tré thanh mot sant pham phat thai nhung van chua
c6 mdt bao cao nao dugc ghi nhan.

2.1.4. Amoniac trong déng co dot trong

C6 nhiéu nghién ciru vé viéc sir dung ammoniac tinh khiét trong dong co danh lira

cudng birc (SI) va dong co diesel (CI). Cac thi nghiém cho thay qua trinh dot chay khong
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Xe gin may st dung Amoniac NH3 1am nhién liéu

dat hiéu suit mong mudn va nhin chung can c6 su diéu chinh nhit dinh dbi véi dong co
dé dat duoc su 6n dinh.

Ty 1¢ khong khi — nhién liéu theo 1y thuyét ctia amoniac 13 6,0466 so v&i 14,322
cta diesel, diéu nay c6 nghia 1 c6 thé phun nhidu amoniac hon so véi diesel véi clng
moét luong khong khi. Diu nay giup amoniac bu ddp mat do ning luong thip hon bang
cach ting lwong nhién liéu phun vao tir d6 dat dugc mat dé niang luong gan bang véi
diesel trong diéu kién hon hop stoichiometric. Viéc d6t chdy bang nén cua amoniac tinh
khiét trong cac dong co diesel hién co rat khé khin, do dic tinh chay cua amoniac khac
biét dang ké so v6i diesel, dic biét 1a chi sb cetane rat thép clla ammoniac.

Hiéu sudt nhiét va 4p suét trung binh c6 ich (BMEP) dat cao nhat & hdn hop khi
gidu, v6i hé s tuong duong 1,05, nhung van thip hon dang ké so véi xang. Hé sb tuong
duong 1,05, c6 11,8% amoniac chua chdy dugc trong khi thai, & d6 hé¢ $6 tuong duong
0,885. Luong amoniac chua chay 1a 23,2%. V& phat thai, ndng 46 NOy & mirc twong
duong so v6i van hanh bang xang.

2.1.5. Nhién li¢u kep

Vi qua trinh chay trong dong co dbt trong hién co rat khé dat dugc khi sir dung
amoniac tinh khiét ma khong c6 stra doi 10n, nén cin co cac giai phap thay thé. Kha
ning ciia amoniac ¢ thé dugc cai thién bang cach sir dung chit xtc tién chay. Chat xuc
tién chay 1a cac nhién liéu c6 phan tng chay cao, dugc st dung ciing véi amoniac dé cai
thién kha ning bt lra do nhiét tri thap va téc do chdy. Cac chat xuc tién chay c6 thé 1a
cac nhién liu dong co d6t trong thong thudng nhu diesel hodc xing, ciing nhu cac nhién
li¢u thay thé nhu bidiesel, hydron, ethanol,..

Du dat duoc diéu kién van hanh tdi wu, hiéu suét cong suét cua dong co nhién li¢u
kép van khong thé sanh bang dong co danh lira sir dung ammoniac nguyén chat co gin
bugi.

r
*— Dianal & Netnare Mot I
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Toa! sk pesens rebie llrbde) Total s escens ratn larbeal
Hinh 2.1 Sy bién d6i cong suat dong co va do tré danh lira ctia nhién liéu moi trong

van hanh dong co diesel nhién li¢u kép v6i ammoniac va cac nhiéu li¢u thay thé
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Giai phap nhién liéu kép con it dugc khai pha, do d6 can c6 nhiéu nghién ctru va
phat trién trong viéc kiém soat qua trinh phun va dénh lira ciia cac nhién liéu cling nhu
thiét ké t6i wu hé théng.
2.1.5.1. Amoniac trong dong co SI
2.1.5.1.1. Xang va amoniac

Viéc str dung amoniac két hop v6i xing 1am chét xtc tac chay 1a rat quan trong vi
nhiéu 1y do xdng gan nhu c6 sin trén toan thé giéi va mot déng co nhién liéu kéo chay
bang amoniac va xang c6 thé hoat dong chi v6i xang, didu nay rat thuan 1oi vi cac nghién
ctru cho thay viéc van hanh & ché d6 khong tai bang amoniac 13 bat tién. Sy hién dién
cua amoniac lam tang chi s6 octane cua nhién liéu, do d6 viéc van hanh véi hdn hop
amoniac/ xidng khong bi gii han boi hién twong kich nd. Ngoai ra con tranh duoc van
dé luu trit khi 4p sudt cao hodc cac thiét bj phan huy tién tién nhu khi str dung hydro.

Phuong phap khac dé st dung ammoniac véi xing 1a thong qua cén bang pha
1ong — hoi (VLE) trong céac binh 4p suat cao c6 kiém soat nhiét 6. Cho phép hoa tan
amoniac vao xang.
Céc thi nghiém cho thay 4,5% thé tich amoniac ¢ thé hoan tan vao trong xang tinh kiét
o ap suét 345 kPa va nhiét d6 13,5 do C . Viéc sir dung ethanol hodc methanol lam chat
nhil héa co thé cai hién do hoa tan ciia amoniac trong xang.

Céc thi nghiém chi ra ring hdn hop nhién nhiéu chira 20% thé tich ethanol va 12,9
% thé tich amoniac 14 lya chon t6i vu dé su dung trong dong co SI vé kha nang diéu
khién ECU. Hon hop nay gitp cai thién cong suat ¢ tbc do cao va duy tri cong suit
tuong duong v6i xang tinh khiét & téc do thp trén dong co SI thong thuong.

Viéc pha tron amoniac/ ethanol/xing lam ting chi s6 octane, do d6, ngudi ta cho
rang co thé ap dung ty sd nén cao hon trong cic dong co SI thé hé méi khi sir dung hdn
hop. Tuy nhién thong tin vé khi thai ciia cac hdn hop chua duoc xac dinh va can duoc
nghién ctru thém dé danh gid tinh kha thi caa phuwong phap.
2.1.5.1.2 Hydro va amoniac

Nguoi ta khuyén kich sir dung hydro nhu mét chéat hd tro chay trong dong c¢& danh
Itra (SI) st dung amoniac 1am nhién li€u. Pac tinh chay ctua hydro tré nén uu viét khi
két hop voi amoniac. O ty 1& phu hop, hydro c6 ning lugng danh Itra t6i thiéu 14 0,016
mJ. Ham luong hydro trong amoniac c6 thé dugc khai thac bang cach phan hily amoniac
thong qua xuc tac duoc gia nhiét boi khi xa. Do d6, chi can cung cAp amoniac 1am nhién
liéu dau vao va chi can xdy dung ha ting phan phdi amoniac.

Hon nua, viéc khong c6 cacbon trong ca hydro va amoniac giup loai bo hoan toan
khi thai chtra cacbon. Mdi quan ngai duy nhat vé khi thai 1a cac oxit nito (NOx) va hién

tugng “truot amoniac” ¢6 thé xir Iy bang hé théng xtic tic SCR dugc diéu chinh.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Thong thuong, d6i voi cac loai nhién liéu nhu xing, diesel hoic dau hoa tinh ché,
NOx duogc tao ra do sy phan hay cua nito c6 trong khong khi khi nhiét d6 vuot qua
1800K. Trong truong hop hop dbt chay amoniac, phat thai NOy lai gia ting bi qu4 trinh
oxy hoa nito lién két trong nhién liéu xay ra.

Mot loai xtic tdc thuong mai st dung nén ruthenium d3 duoc chirng minh cé thé
phan hay amoniac thanh hydro va nito dé sir dung ciing amoniac trong dong co danh lira
tryc tiép. Xuc tac ndy c6 thé chuyén héa hoan toan amoniac thanh hydro & nhiét do 450
°C tr& 1én. Pé tao dong hydro 6n dinh, budng xtic tac trong hé théng phan hiy amoniac
dugc chia thanh 4 phan bén trong bo trao ddi nhiét. Do d6, hé thong vé nguyén tic gdbm
bbn 10 phan huy amoniac. Hai bo phan gia nhiét ¢ kha ning dat nhiét d6 yéu cau ciing
dugc tich hgp vao bo trao ddi nhiét, cho phép hé théng hoat dong béng ca dién va nhiét
tur khi xa.

Hé théng nay da duoc kiém nghiém va chimg minh c¢6 thé tao ra dong hydro phu
hop chi bang nang lugng dién. Cac thi nghiém cho thay & ty 1¢ nhién liéu — khong khi
(AFR) bang 1 va toc do tir 2500-3000 vong/phut. Nhiét khi x4 da dé van hanh hé théng
ma khong can ho tro. Tuy nhién, AFR = 1,2, nhiét d6 xa khong du, nén can sy hd tro tur
bd gia nhiét. Cac thi nghiém nay sir dung ham luwong hydro cao hon mtrc can thiét cho
qua trinh chay 6n dinh ctia hdn hop amoniac/hydro.

Mot cach luu trir amoniac 13 st dung hop chat kim loai — amin. Khi luu trir amoniac
trong kim loai phtrc amin, cAn nhiét dé giai phong amoniac khoi hop chit cling nhu dé
phan hay amoniac thanh hydro. Thi nghiém chi ra rang ¢ thé cung cap phan 16n nhiét
can thiét dé trich xuat hdn hop amoniac va hydro tir phiic Mg (NH3)sCLx bang nhiét khi
xa. Tuy nhién, chi 2/3 ham lugng amoniac c6 thé thu hoi trong diéu kién 1y tuong. Ty 16
du khong khi, hiéu suét cao nhit ¢ ty 1& hoi cao hon 1 va ap suit trung binh hiéu qua
cao nhat dat duoc & ty 1€ hoi thép hon 1.

Khi tang ty s6 nén, hdn hop amoniac/hydro cé thé dat ap suét trung binh hiéu qua
tuong ty nhu xang tai gidi han kich n6. Viéc tiang ty so nén lam ting hiéu suét chi thi
ctia hdn hop so véi xang. Voi cing cong sudt dau ra, hdn hgp amoniac/ hydro ¢ hiéu
suat cao hon nén viéc tang ty sd nén gitp bu lai sy giam cong suat do lodng khi phun
amoniac/hydro. Khi thai do dac dugc cho thdy NO, NO, va N>O tdi wu dat ¢ diéu kién
stoichiometric va thoi diém danh lra MBT. Tuy nhién, hién tugng trugt amoniac kha
cao. Lugng NO trong khi x4 chi thap so véi dong co chay xing & diéu kién nay, nhung
khi hén hop nghéo hon, lugng NO tang. Ty 1é NO; trong tong lugng NOx cao hon so

v6i dong co xang 3-4% voi amoniac, trong khi dudi 2% voi xang.

Sinh vién thyc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vian Ga 40
Lé Duong Hung ThS.V6 Nhu Tung
L& Quoc Trong



Xe gin may st dung Amoniac NH3 1am nhién liéu

2.1.5.2 Amoniac trong dong co chdy nén
2.1.5.2.1 Diesel va amoniac

Tuong tu xang, diesel 1 nhién liéu pho bién trén toan b thé gidi, didu nay khién
viéc két hop diesel va amoniac trong qua trinh chdy trd thanh quan trong. Phun amoniac
vao dudng nap, diesel truc tiép vao budng dét 13 phuwong an hiéu qua hon 1a phun véi
phun truc tiép ca 2 diéu nay giup ap suit budng dbt cao hon, hiéu suét chay tét hon.

Hon hop diesel va amoniac cho cong suit va hiéu suit nhiét cao hon diesel, cong
sut chi thi ting 32%, hiéu suit nhiét ting 13% va ty 1 t6i vu 1a 40 - 60% nang luong
tir diesel. D¢ khac phuc dic tinh chat kém ciia amoniac trong dong co chay nén can phai
dung ty s6 nén rat cao (35:1 dén 100:1). Piéu nay 13 do chi sé xetan ctia amoniac rat
thap (xap xi 0), gdy anh huong déng ké dén kha nang danh lira trong hé thong.
2.1.5.2.2 Nhién liéu thay thé va ammoniac

Nguoi ta st dung cac loai nhién liéu c6 chi sb cetane cao (amin nitrat) va qua

trinh chay phan tng giita amoniac va Cl ¢ thé dat duoc ngay & ty sé nén thap 12:1.
Bang cach phun truc tiép amoniac (khi nap ¢ 66°C va voi phun & 100 °C), nguoi ta dua
thém hydro (6-10%), acetylene (20%) hodc ether (15-20%) vao khi nap va dat dugc qua
trinh chéy tai cac ty s nén twong ung 1a 21:1, 21,1:1 va 16:1.
Mot s6 nghién ciru st dung phun tryc tiép hdn hop DME/amoniac trong dong co danh
lira cudng birc CI nho. Cang nhiéu amoniac thi cang dan 10i vé thoi diém phu nhién liéu.

Khi ty 18 amoniac ting 1én, qua trinh chay cang thé hién dic diém giébng HCCI
(chay tu danh ltra dong nhat), diéu nay ciing din dén 1am giam cong suat dong co va
lam ting dao dong cua chu trinh chay so vé6i khi st dung 100 % DME. Ngoai ra, diéu
nay ciing lam ting luong HC, CO, NOx khi ham lwong ammoniac qué cao, diéu nay 1a
do nhiét d6 chay thap hon.
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Hinh 2.2 Hiéu suat nhiét phanh (BTE) va khi thai So sanh gitta dong co diesel va cac

phuong phap sir dung ammoniac & ché d6 nhién lidu kép tai 4p suat trung binh hi¢u

dung (IMEP) 3 bar
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2.2 Tinh toan néng d cac chit trong khi thai qua trinh chay hdn hop NH;- khong
khi
2.2.1 Hén hop khi chdy hoan toan

Hoan thi€én qua trinh chay 1a mot trong nhitng hudng nghién ctru quan trong hién
nay nhim ning hiéu suét va giam mirc 46 gy 6 nhiém trong dong co dét trong. Qua
trinh chays trong budng chay dong co dbt trong hét strc phirc tap, viéc nghién ctru hoan
thién nd doi hoi kién thirc va thanh twu tong hop ciia nhidu nganh khoa hoc khéac nhau.

Céc qua trinh chay trong cong nghiép néi chung va dong co ddt trong ndi riéng co
thé chia ra thanh 2 dang chinh : chay ciia hdn hogp hoa tron trude va chay khuéch tan.
Hon hop déng nhat duogc chuén bi trudce tao diéu kién nham nang cao tdc do chay vi vat
c6 thé nang cao cong sudt riéng ctia dong co. Tuy nhién hiéu suit nhiét cua dong co
thap do ti s6 nén bi gi¢i han boi hién tugng kich nd ctia hdn hop. Qua trinh chay khuéch
tan cho phép khic phuc dugc nhuge diém nay. Tuy nhién dé qua trinh chay dién ra hoan
tan, dong co phai lam viéc véi hé s6 du luong khong khi 16n lam tang ton that nhiét.

Theo phuong trinh chay cua NH3 trong dong co ddt trong la:

4NH, +3(0,+3.773N,)—>6H,0+15.28N, (2.3)

Qua trinh d6t chdy ammoniac c¢6 kha ning chi tao ra nudc va nito.
4NH, +5(0,+3,76N,) > 4NO+6H,0+18,8N, (2.4)
Céch giai thich don gian vé oxit nitrit (NO) ¢6 thé duoc hinh thanh tir qua trinh d6t
chay ammoniac.Ngoai ra, do nhi¢t d0 cao xdy ra trong ngon Itra, su oxi hda cua nito
trong khong khi ciing 1a mét yéu t6, ddn dén sy gia ting thém ndng d6 NO trong khi thai
— diéu ma phuong trinh (2.4) khong giai thich duoc.

N2+02->2NO (2.5)
Trong hdn hop nhién liéu ammoniac va mot thanh phan khac, chang han nhu hydro
(H»2), va metan ( CHs )
xNH, +(1-x)H, +(0,25x+0,5)(O, +3,76N,) =

2.6
(0,5x+1)CO, +(2-0,5x)H,0+(1,44x +1,88)N, 2.6)

Déi voi hydro:
XNH, +(1-x)CH, +(2-1,25x)(O, +3,76N,) —

2.7
(1-x)CO, +(2-0,5x)H,0+(7,52—4,2x)N, 2.7)
x dai dién cho sb mol ctia ammoniac trong hon hop nhién liéu. Vi cac chét nay,
su hinh thanh NOx ciing c6 thé xay ra va n6 co thé bi anh hudng béi ty 1¢ giita cac thanh

phan nhién liéu cling nhu cac bién so khac.
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Céc oxit nito 1a didu can dang chu y vi chi khi xuét hién véi 1 luong vét nho, chung
van dong vai tro 16n trong viéc hinh thanh swong mu quang hda va tao ra oxit nitric- mot
chét phan ing voi hau hét kim loai va ddn dén mua axit. Do d6, viéc han ché hinh thanh
cac hop chét nay can dugce thue hién mot cach hiéu qua nhét c6 thé.

Ti 16 khéi luong khong khi/ nhién liéu trong trudng hop chy hoan toan 1y thuyét
dugc x4c dinh béi biéu thic:

o, 021266 (2.8)
ny, 0,79

Téng s6 mol cua N2 la:
4.(14+3) = 68(g) (2.9)

Theo phuong trinh (2) ta 6, tong khdi luong cta khong khi 1a :

3.32+3.3,76.14.2 = 411,84(g) (2.10)
Ti 1é khdi luong khong khi so véi nhién licu la:
%, _411,84

A
(F)” = =6,056 (2.11)

N,

Trong thuc té, hdn hop trudc khi chay co thé nghéo (thira oxy) hodc giau ( khi thira
nhién liéu). Dé biéu dién mot cach tong quat thanh phan ciia hdn hop, ngudi ta ding mot
dai lugng khong thit nguyén goi 1a hé s6 tuong duong

(F/4),

=—7r 2.12
/ (F /A4, 212
Hé s6 du luong khong khi a, nghich dao cua @
a=E D (2.13)
(F/4),

Tir 2 cong thire (10) va (11), ta suy dugc bang ti 1& nhién liéu thyc té nhu sau

Bang 2.3 Tinh toan ty 1¢ khong khi trén nhién liéu thyc té theo A

0.1 0.606
0.2 1.211
0.3 1.817
0.4 2.423
(A/F)tt A<l 0.5 3.028
0.6 3.634
0.7 4.24
0.8 4.845
0.9 5.451
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Xe gin may st dung Amoniac NH3 1am nhién liéu

1
1.1 6.662
1.2 7.268
1.3 7.873
1.4 8.479
1.5 9.085
1.6 9.690
1.7 10.296
1.8 10.902
1.9 11.507
2> 2 12.113
2.1 12.719
2.2 13.324
23 13.93
24 14.536
2.5 15.141
2.6 15.747
2.7 16.352
2.8 16.958
2.9 17.564
3 18.169

Vi dong co honda lead chay tot trén khoang (A/F) tir 12-18 nén A >1tirc khoang (A
=2 -2.9) 1a hoan toan hop ly va phu hgp cho xe.
2.2.2 Gid tri nhiét tri

Péi voi nhién liéu ma thanh phan nhién liéu chinh x4c dugc biét, enthalpy ciia chat
phan mg khong dugc xac dinh tir enthalpy hinh thanh ciia cac chat phan tng. Nhiét tri
cua nhién liéu dugc do truc tiép. Nhiét tri ( QHV) hoac gia tri nhiét lugng cia nhién liéu
12 do 16n cua nhiét phan tng & ap suat khong doi ¢ thé tich khong d6i & nhiét d6 chuan
(25°C d6i véi qua trinh d6t chay hoan toan ctia mot don vi khdi lugng nhién liéu ).

OHV, = —~(AH) (2.14)
OHV, =—(AH), , (2.15)

p.Ty

Qua trinh dot chay hoan toan c6 nghia 1a tit ca cacbon dugc chuyén thanh CO»,
hydro duoc chuyén thanh H>O va luu huynh chuyén thanh SO,. Gia tri nhiét trj thudng
duogc biéu dién bang J/Kg hodc J/Kmol nhiéu liéu. Do d6, khong can thiét phai chi dinh
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Xe gin may st dung Amoniac NH3 1am nhién liéu

¢4 bao nhiéu chat oxy hoéa duogc tron vdi nhién liéu, mac du luong nay phai vuot qua
yéu cau vé thanh phan hoa hoc. Chét oxy hoa 1a khong khi hay oxy khéng quan trong.
Nhiét tri cao (QHHV — Gross Heating Value ) 1a khi tit ca nu6c duge hinh thanh
ngung tu thanh dang 16ng.
Nhiét trj thip (QLHV — net heating value) 1a khi nu6c chuyén thanh dang hoi.
Béang 2.4 Bang gia tri nhiét tri

Nhién liéu | Trang thai Ahg
NH; Long -46.11 kJ/mol
H»0 Hoi -241.83 kJ/mol
H»0 Long -285.84 kJ/mol
0)) Khi 0 kJ/mol
No Khi 0 kJ/mol
Ttr cong thirc tinh enthalpy cua phan ung
AH Orxn =XAH of( san pham) -XAH 0f( chat tham gia phan ung) (2.16)
béi véi gia tri nhiét tri cao:
Gia tri enthalpy:
AH®  =6.(~285,84)—4.(—46,11) =—1530,6(kJ / mol) (2.17)
Nén:

o

AH
Oy = 2 21 = —382,65(kJ / mol) (2.18)

Doi v6i gid tri nhiét thap:
Gia tri enthalpy:

AHorxn =6.(—241,83)—-4.(—46,11) =—-1266,54(kJ / mol) (2.19)
Nén
Oy =22 = =316,635(k7  mol) (2.20)

2.2.3 Tinh todn hén hop hoa khi truéc khi chdy

Khéi lwong hdn hop nap bi gitr lai trong xilanh (mc) 13 tong ctia khbi lwong nap vao
mdi chu ki (m;) va khoi lugng khi sét lai (my) tir chu trinh trude.

Ty 1€ khi sot 1a:
- (21)

m

c

x,_ =

Ta co:

Bang 2.5 Bang thong s6 diéu khi 1y twong ban dau
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Thé tich \% 110 cc
Ap suit P 101325 | Pa
Khoi
luong mol
trung binh M 0.02897 | kg/mol
Heé sb khi
i twong R 8.314
Nhiét do T 293 K

Tu phuong trinh khi 1y tudng:

PV = pRT <=> p= LV _ 10101325 5 (2.22)
RT  0,02897.8,314

Ty 18 khi xot dién hinh trong cac déng co danh lira bang tia ltra dao dong khoang
tir 30% khi khong tai dén khoang 5% khi day tai.

Trong dong co diesel, ty 1& khi sot nho hon do d6 ty s6 nén cao hon, va trong cac
dong co hut khi ty nhién thi ty 1¢ nay gan nhu khong doi vi hé théng nap khong bi dicu
tiét.

Néu nhién liéu bao gdm nhién liéu va khi thi hé s6 khi da chay (x») trong hon hop
nhién lidu chua chay sudt qua trinh nén thudng bang hé s6 khi xot.

Trong mot sd dong co, hé sd cua khi thai dong co tai tao vao dudng nap khi pha
loang hdn hop mai, nham kiém soat NOx.

Phan tram cta tong sé hdn hop khi nap vao tir qué trinh hoi khi thai 1a:

%EGR = (=) 100 (2.23)
m.

Trong do:

mecr: Khéi luong ga khi thai duoc tai tao

Hon hop khi ga da chay trong hon hgp tu nhién 13 :
Mg tm,  EGR

=( 100 ).(1—x,)+x, (2.24)

Xp

c

Bang 2.6 Bang tinh toan khéi lugng khi x6t chay theo x;

Xr me m; m; %EGR | mEgcr Xb
0.05 [0.01330.0126 | 0.0007 [ 0.05 | 0.0006 | 0.098
0.0625 | 0.0133 | 0.0124 | 0.0008 | 0.0513 | 0.0006 | 0.111
0.075 10.0133 ] 0.0123 | 0.001 [ 0.0525 | 0.0006 | 0.124
0.0875 [ 0.0133 | 0.0121 | 0.0012 [ 0.0538 | 0.0007 | 0.137
0.1 0.0133 1 0.0119 | 0.0013 [ 0.055 | 0.0007 | 0.150
0.1125 ] 0.0133 | 0.0118 | 0.0015 | 0.0563 | 0.0007 | 0.162
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Xe gin may st dung Amoniac NH3 1am nhién liéu

0.125

0.0133

0.0116

0.0017

0.0575

0.0007

0.175

0.1375

0.0133

0.0114

0.0018

0.0588

0.0007

0.188

0.15

0.0133

0.0113

0.002

0.06

0.0007

0.201

0.1625

0.0133

0.0111

0.0022

0.0613

0.0007

0.214

0.175

0.0133

0.0109

0.0023

0.0625

0.0007

0.227

0.1875

0.0133

0.0108

0.0025

0.05

0.0005

0.228

0.2

0.0133

0.0106

0.0027

0.0513

0.0005

0.241

0.2125

0.0133

0.0104

0.0028

0.0525

0.0005

0.254

0.225

0.0133

0.0103

0.003

0.0538

0.0006

0.267

0.2375

0.0133

0.0101

0.0031

0.055

0.0006

0.279

0.25

0.0133

0.0099

0.0033

0.0563

0.0006

0.292

0.2625

0.0133

0.0098

0.0035

0.0575

0.0006

0.305

0.275

0.0133

0.0096

0.0036

0.0588

0.0006

0.318

0.2875

0.0133

0.0094

0.0038

0.06

0.0006

0.330

0.3

0.0133

0.0093

0.004

0.0613

0.0006

0.343

Tir bang gia tri tinh toan khéi lwong khi x6t chay theo xr, ta c¢6 thé 1ap duoc bang
ty 1€ gifra amoniac v61 xang va cac nhién li¢u khac

Bang 2.7 Bang ti 16 phan trim xing duoc dung cho mé phong

CsHis

(xang) | 0.0005 | 0.002 | 0.0015 | 0.0025 | 0.003
NH; | 0.996 | 0.992 | 0.9945 | 0.9915 | 0.99
H> 0.001 | 0.001 | 0.001 | 0.001 | 0.001
CHs | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
CO |0.00075 | 0.002 | 0.001 | 0.002 | 0.0025
CO> |0.00075| 0.002 | 0.001 | 0.002 | 0.0025
Tong 1 1 1 1 1

n; dugc dinh nghia theo cac truong hop sau:

- B6i v6i hdn hop lodng (@ < 1) thi CO va Hy ¢6 thé duoc luge bd

- Béi v6i hdn hop gidu nhién liéu (¢ > 1) thi 02 ¢o thé bi lugc bo

- P6i v&i hdn hop giau nhién lidu, phan ng khi — nude 1a ¢6 thé duoc gia sit trong

phuong trinh can bang voi hang s6 K(T)

n n
K(T)=-"12"% (2.25)
Neo, My,
Trong do:
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Xe gin may st dung Amoniac NH3 1am nhién liéu

InK(T)=2,743 1,761.10° B 1,6112.106 N 0,2803.109 (2.26)
T T T
Bang 2.8 Hon hop khi chay dudi 1700K
Burned gas composition under 1700 K
n;, moles/mole O, reactant

Species o<1 > 11

CO, e e —c

H,0 21 — e Al —ed)+ ¢

CO 0 c

H, 0 Ap — 1) ~c

0, 1-¢ 0

N, v v

Sum: n, (l=e)p+14+4¢y (Q2-—e)p+y

Tur bang hon hop khi chay ta 14p dugc bang sau:
Bang 2.9 Bang tinh toan gia tri hon hop khi chay
phi C H>O 02 H> N Ny
¢<1 0.6 0.514 0.4 0 3.773 5.030

0.62 0.531 0.38 0 3.773 5.039
0.64 0.549 0.36 0 3.773 5.047
0.66 0.566 0.34 0 3.773 5.056
0.68 0.583 0.32 0 3.773 5.06
0.7 0.6 0.3 0 3.773 5.073
0.72 0.617 0.28 0 3.773 5.082
0.74 0.634 0.26 0 3.773 5.09
0.76 0.651 0.24 0 3.773 5.099
0.78 0.669 0.22 0 3.773 5.107
0.8 0.686 0.2 0 3.773 5.116
0.82 0.703 0.18 0 3.773 5.124
0.84 0.72 0.16 0 3.773 5.133
0.86 0.737 0.14 0 3.773 5.142
0.88 0.754 0.12 0 3.773 5.15
0.9 0.771 0.1 0 3.773 5.159
0.92 0.789 0.08 0 3.773 5.167
0.94 0.806 0.06 0 3.773 5.176
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Xe gin may st dung Amoniac NH3 1am nhién liéu

0.96 0.823 0.04 0 3.773 5.184
0.98 0.84 0.02 0 3.773 5.193
1 0.857 0 0 3.773 5.202
o>1 1.02 0.03 0.864 0 0.01 3.773 5.23
1.04 0.057 0.868 0 0.0232 3.773 5.259
1.06 0.084 0.872 0 0.036 3.773 5.287
1.08 0.111 0.876 0 0.049 3.773 5.316
1.1 0.137 0.88 0 0.063 3.773 5.344
1.12 0.164 0.884 0 0.076 3.773 5.373
1.14 0.191 0.888 0 0.089 3.773 5.401
1.16 0.218 0.892 0 0.102 3.773 543
1.18 0.245 0.896 0 0.115 3.773 5.459
1.2 0.272 0.9 0 0.128 3.773 5.487
1.22 0.298 0.904 0 0.142 3.773 5.516
1.24 0.325 0.908 0 0.155 3.773 5.544
1.26 0.352 0.912 0 0.168 3.773 5.573
1.28 0.379 0.916 0 0.181 3.773 5.601
1.3 0.406 0.92 0 0.194 3.773 5.63
1.32 0.433 0.924 0 0.207 3.773 5.659
1.34 0.459 0.928 0 0.221 3.773 5.687
1.36 0.486 0.932 0 0.234 3.773 5.716
1.38 0.513 0.936 0 0.247 3.773 5.744
1.4 0.54 0.94 0 0.26 3.773 5.773
1.42 0.567 0.944 0 0.273 3.773 5.802
1.44 0.594 0.95 0 0.286 3.773 5.83
1.46 0.621 0.952 0 0.299 3.773 5.859
1.48 0.647 0.956 0 0.313 3.773 5.887
1.5 0.674 0.96 0 0.326 3.773 5.916
1.52 0.701 0.964 0 0.339 3.773 5.944
1.54 0.728 0.968 0 0.352 3.773 5.973
1.56 0.755 0.972 0 0.365 3.773 6.002
1.58 0.782 0.98 0 0.378 3.773 6.03
1.6 0.808 0.98 0 0.392 3.773 6.059

Bang 2.10 Bang gia tri hon hop khi trude khi chay
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Species o<1

n, moles/mole O, reactant

o>1

Fuel

4(1 — x)(1 + 22)IM,

0,
N,
CO,
H,0
co
H,

Sum*

Bang 2.11 Bang tinh toan gia tri hdn hop khi trudce khi chay

l—x,0

o
X0
2x, (1 -
0

0

n

~‘)1)

l—x
o

x(co

x,[2(1 -

X,c
't; [2( o

n

c)
=) + ¢l

1) - ¢}

¢ c I\?.l}en O N> H>O H» Nb
iéu

0.6 0.257 0.91 3.773 | 0.077 0 5.069
0.62 0.266 | 0.907 3.773 | 0.080 0 5.079
0.64 0.274 | 0.904 3.773 | 0.082 0 5.088
0.66 0.283 | 0.901 3.773 | 0.085 0 5.098
0.68 0.291 0.898 3.773 | 0.087 0 5.108
0.7 0.300 | 0.895 3.773 | 0.090 0 5.118
0.72 0.309 | 0.892 3.773 | 0.093 0 5.128
0.74 0.317 | 0.889 3.773 | 0.095 0 5.138
0.76 0.326 | 0.886 3.773 | 0.098 0 5.148
0.78 0.334 | 0.883 3.773 | 0.100 0 5.157
<¢1 0.8 0.343 0.88 3.773 | 0.103 0 5.167
- 0.82 0.351 0.877 3.773 | 0.105 0 5.177
0.84 0.360 | 0.874 3.773 | 0.108 0 5.187
0.86 0.369 | 0.871 3773 | 0.111 0 5.197
0.88 0.377 | 0.868 3773 ] 0.113 0 5.207
0.9 0.386 | 0.865 3773 | 0.116 0 5.217
0.92 0.394 | 0.862 3773 | 0.118 0 5.226
0.94 0.403 | 0.859 3.773 | 0.121 0 5.236
0.96 0411 0.856 3773 | 0.123 0 5.246
0.98 0.420 | 0.853 3.773 ] 0.126 0 5.256
1 0.429 0.85 3.773 | 0.129 0 5.266
1.02 0.03 0.437 0.85 3.773 ] 0.130 | 0.002 5.279
1.04 | 0.057 | 0.446 0.85 3.773 | 0.130 | 0.003 5.292
1.06 | 0.084 | 0.454 0.85 3.773 | 0.131 | 0.005 5.304
6> | 1.08 | 0.111 0.463 0.85 3.773 | 0.131 | 0.007 5.317
1 1.1 0.137 | 0471 0.85 3.773 ] 0.132 | 0.009 5.330
1.12 | 0.164 | 0.480 0.85 3.773 ] 0.133 | 0.011 5.343
1.14 | 0.191 0.489 0.85 3.773 ] 0.133 | 0.013 5.356
1.16 | 0.218 | 0.497 0.85 3.773 ] 0.134 | 0.015 5.369
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Xe gin may st dung Amoniac NH3 1am nhién liéu

1.18 | 0.245 | 0.506 0.85 3.773 1 0.134 | 0.017 5.382
1.2 0.272 | 0.514 0.85 3.773 1 0.135 | 0.019 5.394
1.22 | 0.298 | 0.523 0.85 3.773 1 0.136 | 0.021 5.407
1.24 | 0.325 | 0.531 0.85 3.773 1 0.136 | 0.023 5.420
1.26 | 0.352 | 0.540 0.85 3.773 1 0.137 | 0.025 5.433
1.28 | 0.379 | 0.549 0.85 3.773 1 0.137 | 0.027 5.446
1.3 0.406 | 0.557 0.85 3.773 1 0.138 | 0.029 5.459
1.32 | 0433 | 0.566 0.85 3.773 1 0.139 | 0.031 5472
1.34 | 0459 | 0.574 0.85 3.773 1 0.139 | 0.033 5.484
1.36 | 0.486 | 0.583 0.85 3.773 1 0.140 | 0.035 5.497
1.38 | 0.513 | 0.591 0.85 3.773 1 0.140 | 0.037 5.510
1.4 0.540 | 0.600 0.85 3.773 1 0.141 | 0.039 5.523
1.42 | 0.567 | 0.609 0.85 3.773 1 0.142 | 0.041 5.536
144 | 0.594 | 0.617 0.85 3.773 1 0.142 | 0.043 5.549
146 | 0.621 | 0.626 0.85 3.773 1 0.143 | 0.045 5.562
148 | 0.647 | 0.634 0.85 3.773 1 0.143 | 0.047 5.574
1.5 0.674 | 0.643 0.85 3.773 1 0.144 | 0.049 5.587
1.52 | 0.701 | 0.651 0.85 3.773 1 0.145 | 0.051 5.600
1.54 | 0.728 | 0.660 0.85 3.773 1 0.145 | 0.053 5.613
1.56 | 0.755 | 0.669 0.85 3.773 1 0.146 | 0.055 5.626
1.58 | 0.782 | 0.677 0.85 3.773 1 0.146 | 0.057 5.639
1.6 0.808 | 0.686 0.85 3.773 1 0.147 | 0.059 5.652

2.2.4 Tinh todn hén hop khi chdy

Do thi ap suat chay va nén - nhiét d6 theo goc
quay truc khuyu

2250 45
2000 40
1750 35
1500 30

< 1250 25 5

F 1000 20 T

750 15
500 10
250 5

0 0

180 230 280 330 380 430 480 530
o - gbc quay truc khuyu

——Nhiétdo T (K)

P_chay (bar)

P_nén (bar)

Hinh 2.3 D6 thi 4p suét chiy — nén va nhiét do theo goc quay truc khuyu
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Ap suéat chay theo thé tich P-V

45
40
35
30
= 25
Ke]
(a
15
10

0 20 40 60 80 100 120 140
V(cc)

P_chay

Hinh 2.4 Do thi ap suét chdy theo thé tich

Ap suit chay dat cuc dai & goc quay truc khuyu 373° (sau diém chét trén). Ap suat
chay ting dot ngdt & goc so véi ap sudt nén & goc quay truc khuyu 325°. Diéu nay cho
thdy thoi diém danh lira da duoc toi uu dé tan dung thé tich nho nhat tai diém chét trén.

Nhiét do ting manh 1én dén hon 2000K, dién hinh cho qua trinh dét chiy nhanh
(chay gan dang tich) va giam dan 6n dinh vé 1500K.

Sau khi chay, 4p suit nén dat dinh & qua trinh giai doan chay va giam dan déu 6n
dinh.

2.3 Mo phong qua trinh chay
2.3.1 Gidi thigu phdan mém mé phéng Ansys Fluent

Mo phong dugc thyc hién bang phan mém dong hoc luu chat Ansys Fluent. Ansys
fluent 1a mot cong cu phé bién, duoc ung dung rong rai nhiéu linh vyc nhu mo phong
qua trinh chdy trong budng d6t, khi dong hoc,... Fluents cho phép mé hinh hoa cac hién
tuong vat 1y phirc tap nhu dong chay nén va khong nén duoc, dong rdi, truyén nhiét va
cac hi¢n tugng lién quan.

Phan mén con hd tro cac hé thong nhu trong dong co xylanh, tua bin va dong chay
da pha. Nho ¢6 kha ning twong tac linh hoat v&i nhiéu méi trudng khac nhau, Ansys
Fluent da tr& thanh cong cu quen thudc cta hang ngan doanh nghiép trén toan cau. Su
ndi bat cua phﬁn mém & tinh than thién véi nguoi dung va hi¢u ndng manh me¢, dac biét
phul hop cho ca ngudi méi bat dau 1dn nhimng c6 chut kién thirc co ban vé mé phong.

Dbi voi cac k¥ su co khi trong linh vuc nang lwong, viéc 1am chii duoc mé phong
dic biét nho cac phan mém nhu Ansys Fluent, gitp viéc mo phong tré nén chinh xéac va

thuan tién hon. Cong cu dong vai trd 1a cau noi giup gitta thi nghiém thyc tién va mo
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Xe gin may st dung Amoniac NH3 1am nhién liéu

hinh 1y thuyét, gép phan 1am rd hon céc hién twong trong co hoc chit 16ng va khi dong
thong qua mo phong trén may tinh.
2.3.2 Két qud mé phong
2.3.2.1 Két qua mé phéng 2D

Két qua md phong anh hudng cua tde do dong co dén bién thién d6 phan bd nong
dé dam dac ctia ammoniac trong qua trinh nap, ti I¢ nhién li¢u — khi va sy xam nhap cua

cac hat nhién liéu dé danh gia pham vi phun va hinh dang tia phun.

(=60°CA

Particle
penetration

Hinh 2.5 Két qua moé phong & goc 60°
Phan b6 nhién liéu:

- Ta thiy nhién liéu duoc phun manh vao ving budng chay va c6 xu huéng bam
thanh theo dng nap do chénh 1&ch ap suét ( theo hiéu img Coanda) tao dong xody giup
tang cuong qué trinh tron nhién lidu véi khong khi tot hon, dong thoi cai thién do dong
déu ctia hdn hop dac biét 1a khi NH;3 c6 tinh dé chay kém.

Ty s nhién lidu — khong khi:

- Tap trung cao tai ving gan voi phun, cho thiy hdn hop gidu nhién liéu & giai
doan dau, hdn hop chua duoc phan tan déu, xuét hién cic ving giau — nghéo nhién liu
lam anh hudng toi qua trinh dot chay va phat thai.

- Vung ¢ cao nhat xuat hién & ving dinh piston va xuat hién trén xupap nap cho
thiy hudng phun hodc goc phun nhién liéu khi phun tap trung nhién liéu tai thanh, diéu
nay dé gay chay khong hoan toan va cuc bo nhiét d6 cao hon.

M6 phong quy dao hat cua cac nhién li¢u dugc phun:

- M6 phéng hat cho théy sy tham nhép sau cua tia phun, mot phén nhién liéu cé
thé bam vao thanh, anh huong dén hiéu suat ddt chay va phat thai.

- Mdi diém dai dién cho mdt hat nhién liéu hodc cum hat nho

- Mau sic thé hién mirc 36 xam nhap theo truc xy hoac thoi diém phun

Po: hat méi phun, con dong ning cao, dé dang xam nhap sau
Xanh — lam: hat 43 mat dong ning, chung bi ling gan ctra nap.
- Céc hat d6 lo lung di bam theo thanh dng nap va vao gan ctra nap, va c6 xu huéng

bam quanh xupap
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Céc hat lam va xanh duong di 1an vao trong budng dot. Piéu nay cho thdy murc d6
xam nhap con thap, chu yéu quanh ving cira nap. Trong khi d6, cac hat xanh bién xam
nhap sau hon vao bué)ng ddt. Phan anh 16 dic tinh dong luc hoc cia dong khi va anh
huéng cua cau trac dong dan.

Quy dao chuyén dong cua cac hat nhién li€u cho théy phﬁn 16n nhién liéu duoc

cudn theo dong nap va tip trung quanh mit trén xupap, sau d6 di vao budng dét.

Hinh 2.6 Két qua mo phong & goc 240°
Phan b6 nhién li¢u:

- Dong nhién liéu ammoniac duoc nap vao xupap nap, ludng khi s& léch hudng
trén theo quan tinh ban dau bam vao thanh budng d6t phia trén

- Mau d6 tap trung & phan trén budng d6t, ngay sau dong nap, cho thdy ving giau
ammoniac.

- Xuét hién cac duong dang tri xodn — ddu hiéu cia xoay 16n hinh thanh trong qua
trinh nap.

- Cac 16p contour khép kin cho thiy dong chay xody gitip phan tin ammoniac,
nhung su tap trung qua cao tai mot ving c6 thé gay ra su khong dong déu hdn hop 1am
giam hiéu suét chdy.

- Do nhién liéu dugc phun ¢ van téc cao va dong chay c6 moment xodn (swirl ),
nhién liéu c6 xu hudng cudn 1én va cudn xody gin nap budng dbt, tao thanh ving tich
tu nhién li¢u NH3 ¢ phia trén.

Ty s nhién lidu — khong khi:

- Vung gifta va sat thanh véach than may tor ®g = 0.4 — 1 thuan loi cho qué trinh
chay on dinh.

- Viing hén hop trén dinh budng chay c6 ti 1¢ hdn hgp qua nghéo, dé chay khong
hoan toan va bot sot nhién liéu.

Truong van toc:
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Xe gin may st dung Amoniac NH3 1am nhién liéu

- Hinh bén phai ngoai ciing cho thiy c6 sy hinh thanh xo4y hai ting : mot xody 16n
& trung tAim va mot xody nho gan thanh budng.

- Miiii tén mau d6 va vang biéu thi cho viing van tdc cao, dong thdi tai ¢b nap dong
vai tro chinh

- Huéng chuyén dong rd rang xudng dudi va doc theo thanh budng dbt, chimg to

hién twong dong bam tuong cé thé giup tron déu nhién liéu va khong khi.

AN ] \)
1.0 0.8 0.6

Hinh 2.7 Két qua mé phong & goc 330°
Phan b6 nhién li¢u:

- Vung phan bd tép trung giau nhién lidu ¢ dinh budng chdy, hinh thanh ving giau

cuc bo, su phén téng kha 10 rét, chung to6 NH; chua dugc phan bd déu hoan toan.
Ty s6 nhién liéu/ khong khi:

- Nhién liéu mdi phan b twong ddi rong, nhung c6 xu hudng tap trung & phia
thanh va dinh piston.

- O ving ty 18 nhién liéu cuia NH; tap trung nhiéu nhat lai 1 ving nghéo nhién liu
moi, su phan tang nhién liéu nay khong nhitng phan anh dic diém dong hoc khac biét
giita hai nhién liéu ma con gitip kiém soat dic tinh chéy, hd tro hinh thanh ving chay on
dinh trong diéu kién d6t chay.
2.3.2.2 Két qua mé phéng theo diéu chinh

Theo mirc d0 dam dac nhién liéu
Béang 2.12 Bang thong s6 murc do dam dic nhién lidu

0.91 0.95 1 1.01 1.04 1.09
f-- f- fiG f f+ =+
Pmax
(bar) 35.55 37.9 28.75 39.96 38.49 36.5
Tmax
(K) 1989 2063 2338 2137 2096 2055
Tthai (K) 1310 1352 1807 1483 1385 1378
Wi (J/ct) 94.01 100.95 106.57 108.99 | 104.17 99.84
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Pe (kW) 5.29 5.68 5.99 6.13 5.86 5.62
COmax
(%V) 0.18 0.28 2.45 0.46 0.52 0.49
COthai
(%V) 0.001 0.002 0.576 0.016 0.133 0.135
HC (%V) 0.001 0.002 0.009 0.003 0.42 1.113
NOx
(ppm) 378 646 2324 923 742 547
Dpe(%) S -11.25 | -6.40625 | -4.21875 | 8.4375 -12.1875
40 ~ e
7 ==2 091
== 0.95
10 | esee 1.00
— .04

1.09

20

p (bar)

10

0

300 330 360 390 420 450 480 510 540
¢ (°CA)
Hinh 2.8 D6 thi dién bién bién thién ap suat
Tat ca cac duong déu dat dinh khi chay goc quay truc khuyu 365, ¢ thé dé dang
nhin thay, fil c6 dat gia tri 4p suat max 1on nhat va fil-- ¢6 gia tri 4p suat max bé nhat.
Cho thay ap suét chay téi uu khi ndng d6 nhién liéu bang mot 13 tdi wu va néu giam hodc
bt di thi ap suat giam di.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

45
39,96 38,49

37.9
405,55 —— 36,5
35 »

28,75

30
5 25
E|
220
15
10

fi

Hinh 2.9 D6 thi bién thién ap suit theo gid tri 16n nhat

2000 -
1600
<
= 1200 A
— 0.95
800 1 eeee 1.00
— 1.04
- e e 1.09
400 T T T T T T T 1
300 360 420 480 540

¢(°CA)

Hinh 2.10 D thj biéu dién bién thién nhiét 6
Nhié¢t do dat dinh & goc 435, dién ra phé“m 16m trong giai doan gian nd, do dam dac

nhién liéu vira du cho nhiét dd cao nhat, cho thay phan tmg chdy tdi wu, khi nhién liéu
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Xe gin may st dung Amoniac NH3 1am nhién liéu

qua ddm hodc qua nhat, dan t6i thiéu oxy, Tmax giam nhe do hiéu Gmg lam lodng hodc
chay khong hét.
2350 2338

2300
2250
2200

2150

Tmax (K)

2100

2050

2000

1950
0.91 0.95 1 1.01 1.04 1.09

H¢ s6 dam dac
Hinh 2.11 D06 thi bién thién nhiét d6 16n nhat

1900

1807
1800

1700

T thai(K)
N
)
S

1500

1400

1300

0.91 0.95 1 1.01 1.04 1.09

Hé s6 dam dac

Hinh 2.12 D) thi bién thién nhiét do thai
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Xe gin may st dung Amoniac NH3 1am nhién liéu

==°09]
05 - = 0.95

300 360 420 480 540
¢(°CA)
Hinh 2.12 Db thi biéu dién bién thién %CO
Nong d6 nhién liéu bang 1,04 c6 muc do phan tram CO 16n nhit & goc 400°CA sau
qua trinh d6t chay roi nhanh chong giam dan. Trong khi d6, mirc d6 ndng do nhién liu
bé hon mot sinh ra it néng do phén tram CO hon 0,3 va duy tri trude khi nhanh chéng
dan vé 0.

0.91 0.95 1 1.04 1.09

H¢ s6 dam dac

Hinh 2.13 D6 thi biéu dién mirc d phan trim CO 16n nhat
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Xe gin may st dung Amoniac NH3 1am nhién liéu

0,576

-0,1
0.91 0.95 1 1.01 1.04 1.09
Hé s6 dam dac
Hinh 2.14 D6 thi biéu dién mirc d6 phan trim CO thai
— 091 \
1,6 + =— 095 ‘|
1 eeeee 104 \
1 ‘\
1,2 - e __
&\o/ -
208 -
0,4 | ....00...00..00..00..
O T T T T 1 ! 1
300 360 420 480 540
¢ (°CA)
Hinh 2.15 D4 thi biéu dién bién thién %HC
Sinh vién thyc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga 60
L& Duong Hung ThS.V6 Nhu Tung

L& Quoc Trong



Xe gin may st dung Amoniac NH3 1am nhién liéu

Nong d6 HC giam manh xudng mirc thip nhat do phan tng chay dién ra, nong do
nhién liéu bﬁng mot va bé hon mot c6 murc do phan huy HC tdt hon so vai néng do nhién
liéu 16n hon 1, do qué trinh chay khong hoan toan do thira nhién li¢u. Sau 440°CA thi
ndng d6 HC giam nhe va duy tri giam tuyén tinh nén hiéu suat dét chay cta néng do

nhién liéu bé hon hodc bang 1 s& duogc tdi vy, giam nguy co 6 nhiém khi thai ting.

1,2 1,113

0,4

0,001 0,002 0,009 0,00
0 e ® ——

0.91 0.95 1 1.01 1.04 1.09

Hé s6 dam dac

Hinh 2.16 Db thi biéu dién phﬁn tram né)ng do HC theo néng do dam dac

1000 ~
|ooe 091 .....ooooooooooooooo
200 1=— 0.95
eeee 1.00 o
| =—— 1.04 ;
600 === 1.09 3
g | : , -h @D GD Gb Gb @D @D ED b a» a»
&
x 400 7] Py R R I
S a
200 A
0 T 1 T T T T T 1
300 360 420 480 540
¢ (°CA)
Hinh 2.17 D) thi biéu dién bién thién NOx
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Sau khi chay, ndng do NOx bit du ting 1én, duong ndng d6 nhién liéu bing
mot c6 mirc dd NOy 16n nhat , do diéu kién dot chay tai nff)ng do nhién liéu bﬁng mot
dat 1y tuong ( ty 16 hoa khi — nhién liéu ), sinh ra nhiét cao va lam ting ndng d6 NOx.

Sau goc 440, nong d6 NOx duy tri ndm ngang.

2500 2324
2000
2 1500
o
N
S
> 1000 23
742
64
547
500 378
0
0.91 0.95 1 1.01 1.04 1.09
Hé sb dam dic
Hinh 2.18 D0 thi biéu dién nong do NOx theo néng d6 dam dic
——091 —-095 —e—=1 ——1.01 —e=1.04 ——1.09
Pmax (bar)
2500
Dpe(%) 2000 Tmax (K)
1500
1000
NOXx (ppm) 500 Tthai (K)
HC (%V) Wi (J/ct)
COthai (%V) Pe (kW)
COmax (%V)
Hinh 2.19 D6 thi danh gia anh huong cia hé s6 dam dic
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Db thi biéu dién theo goc danh lira sém:

Xe gin may st dung Amoniac NH3 1am nhién liéu

Bang 2.13 Bang thong sb theo goc danh lira som

O(°CA) 20 23 25 28 30 35
Pmax
(bar) 33.32 35.1 36.51 38.55 39.96 43.41
Tmax
(K) 2098 2103 2108 2115 2137 2137
Tthai
(K) 1426 1416 1408 1397 1483 1374
Wi
(J/ct) 98.41 100.9 102.86 105.34 108.99 111.08
COmax
(%V) 0.41 0.42 0.43 0.45 0.46 0.49
COthai
(%V) 0.016 0.014 0.013 0.011 0.016 0.009
HC
(%V) 0.002 0.002 0.003 0.003 0.003 0.003
NOx
(ppm) 691 756 811 876 923 1039

Sinh vién thyc hién: Nguyén Gia Huy
Lé Duong Hung
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Xe gin may st dung Amoniac NH3 1am nhién liéu

40 1 T
] — 28
=== 25

30 - —_ 23

....420

20

p (bar)

10

0 T T T T T T T T T T T T T T T 1
300 330 360 390 420 450 480 510 540

¢ (°CA)

Hinh 2.20 D6 thi biéu dién bién thién ap suat
43,41

o N ~ N
0 S \S) =

Pmax (bar)

W
(@)}

3433,32

32
20 22,5 25 27,5 30 32,5 35

¢ (CA)

Hinh 2.21 D thi bién thién ap sudt theo gia tri p suat 1on nhét
Ap suét khi danh lira cang som thi ap suét khi qua trinh chay cang cao va xay ra
som hon, tuy nhién phan cong sinh ra trudc diém chét trén c6 thé 1am giam hiéu suat xe

va gy ra tiéng 6n. Ap suit sinh ra & goc danh lira sém tir 23-25 do trude diém chét trén
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Xe gin may st dung Amoniac NH3 1am nhién liéu

cho hiéu suat cao va téi uvu hon ,t61 da cong c6 ich hon so véi cac goc danh ltra sém con

lai.
40 -
30 A
g 4
2
o 20 A
10 A
O T T T T T T T T T T T 1
0 20 40 60 80 100 120
V (cm3)
Hinh 2.22 D6 thi cong P-V
2000 A
1600 A
g -
= 1200
800 A — 23
i oo 00 . 20
400 T T T T T T T 1
300 360 420 480 540
9(°CA)
Hinh 2.23 D6 thi dién bién nhiét do
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Goc danh lira som ¢ = 30° sinh ra nhiét d6 10n nhét, khi danh lira sém giup nhién
liéu chay khi hon hop chwa gian n& nhiéu, gitp sinh nhiét manh hon va cé nhiét d6 cao

hon. Tuy nhién, nhiét d6 cao qua sém lam ting nguy co gd may va ting ndong do NOx.

2140 2137 2137
=
2130
2 2120 47
o
g
= 2110 2108
2103
21002098
2090
20 225 25 275 30 325 35
¢ (CA)

Hinh 2.24 DG thi bién thién nhiét 6 gia tri 16n nhat theo goc danh lira sém
Co6 thé thay,& goc danh lira sém @ = 30°, nhiét d6 16n nhat va duy tri ddi véi cac
gbc danh Itra sdm hon va c6 xu hudng giam.
Tthai (K)
1500
1480
1460
1440
1420
1400
1380

1360
20 22,5 25 27,5 30 32,5 35

Hinh 2.25 D thi bién thién nhiét d6 thai theo goc danh Lira sém
Nhiét d¢ sinh ra trong qué trinh danh Itra sém phi = 30 d¢ sinh ra nhiét nhiéu nhiét
nhat, goc danh Iira sém tir 20-27,5 d6 nhiét do khi thai giam di do ning luong giai phong

mudn hon nén it nhiét thai hon, nhung khi diéu chinh gbéc danh lura sém tur 27,5 -30,
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Xe gin may st dung Amoniac NH3 1am nhién liéu

nhiét d§ tang manh va dat dinh & géc danh Itra 30° nén géc danh Ita tir 27,5 -30° 1a goc

to1 vu dé danh Itra som va lam tdng nong do0 NOy va chdy hoan toan nhién li¢u.

1200

— 35
] =X=-X 30
— 28 — |

- a» e 25

1000

/¢a‘==m=======
@

— 23
800 T XXX 20 /If ’-—----------

600 A

NOx (ppm)

400 -

200 A

300 | 3éO 420 480 540
¢ (°CA)
Hinh 2.26 Do thi dién bién NOx

1050 1039

1000
950
900
850
800
750
700

650
20 225 25 275 30 325 35

¢ (CA)

NOx (ppm)

Hinh 2.27 D6 thi dién bién NOx theo goc danh lira sém
NOx phu thudc vao qua trinh sinh va thoi gian luu trong viung nhiét @6 cao. Khi géc
danh ltra cang som, nhi¢t 40 Tmax cang cao thi NOx cang cao.
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Sinh vién thyc hién: Nguyén Gia Huy

Xe gin may st dung Amoniac NH3 1am nhién liéu

—-=)() o 23 —e—25 —e—28 —e—3(0) —e—35

Pmax (bar)
2500
NOx (ppm) ?222 Tmax (K)
1000
HC (%V) 0 Tthai (K)
COthai (%V) Wi (J/ct)
COmax (%V)

Hinh 2.28 P6 thi danh gia anh hudng theo goc danh ltra som
D0 thi biéu dién theo téc dd dong co:

Bang 2.14 Bang thong so theo téc do dong co

o(CA) 15 15 15 15 15 15
n (rpm) | 2000 | 3000 | 4000 | 5000 | 6000 | 7500
Pmax
(bar) | 48.98 | 41.77 | 38.66 | 35.1 | 32.89 | 30.37
Tmax
(K) 2341 | 2232 | 2142 | 2103 | 2087 | 2074
Tthai
(K) 1153 1250 | 1338 | 1416 | 1482 | 1593
Wi
(J/et) |121.431113.04 [ 107.3 |100.9 | 96.56 | 88.64
Pe
(kW) 1.82 2.54 | 322 | 378 | 435 | 4.99
COmax
(%V) 0.84 0.6 0.5 | 042 | 0.38 | 0.34
COthai
(%V) | 0.002 | 0.005 |0.008 |0.014 | 0.022 | 0.04
HC
(%V) | 0.001 | 0.002 |0.003 |0.002 |0.002 | 0.002

Huéng dan: GS. TSKH. Bui Vian Ga
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Xe gin may st dung Amoniac NH3 1am nhién liéu

NOx
(ppm) | 4197 | 2547 | 1482 | 756 417 171
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Hinh 2.29 D6 thi biéu dién bién thién ap suat
60
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0
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Hinh 2.30 D6 thi biéu dién 4p suit 16n nhit theo tdc d6 dong co
O cac vong tua khac nhau, ap suit & vong tua cang ting, ap suit cang giam do qua
trinh chay bi tré va giam hiéu sut chay. Qua trinh chay khong hoan toan trong thoi gian

nén va gian no.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

n(rpm)
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Hinh 2.33 D thi cong ctia ap suit theo thé tich
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Hinh 2.31 D6 thi biéu dién nhiét d¢
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Xe gin may st dung Amoniac NH3 1am nhién liéu

2100

2050
2000 3000 4000 5000 6000 7000 8000

n ( vong/ phut)

Hinh 2.32 D6 thi biéu dién nhiét do 16n nhat theo toc 46 dong co
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1200 1153

1593

T thai (K)
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400
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2000 3000 4000 5000 6000 7000 8000

n (vong/ phut)

Hinh 2.33 D6 thi biéu dién nhiét do thai 16n nhat theo tdc d6 dong co
Nhiét d6 chdy 16n nhat cang giam dan khi tbc d6 dong co ting. O tdc do 2000 vong/
phut, nhiét do 16n nhat khoang 2341K, nhung khi cang ting sé vong quay, xudng con
2074K & 7500 vong/phut. Diéu nay do & tbe do cao, chu ky dot chdy dién ra nhanh hon
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Xe gin may st dung Amoniac NH3 1am nhién liéu

khién thoi gian chay giam, khién luong sinh nhiét sinh ra khong da dé nang nhiét d6 khi
chay. Dng thoi mirc do tron nhién liéu — khong khi kém hon.

Nhiét d6 khi thai lai c6 xu hudng ting 1én tuyén tinh diéu nay 1a do nhiét ning dugc
chuyén thanh cong co hoc nén & cac vong tua cao hon nhiéu nhiét hon con lai trong
nhiét do khi thai.

Qua trinh chay khéng hoan toan & tdc d6 cao, hdn hop nhién liéu bi ddy ra ngoai
sdm hon nén con nhiéu ning luong trong khi xa va thoi gian truyén nhiét ra thanh xylanh

ngan hon khién it ton that nhiét hon.
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Hinh 2.34 D0 thi biéu dién bién thién NOx
45004197
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353000
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Hinh 2.35 D6 thi biéu dién néng do6 NOx theo tdc do dong co
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Khi toc do cang ting, thoi gian ciia mdi chu trinh chdy ngin hon khién nhiét lugng
chua kip tich tu t6i da nén nhiét d6 chay giam. Vay nén tir khoang 5000 vong/phit trd
1én s& cho luong NOx phat thai thip hon. Tuy nhién néu dé may van hanh & cong suit
cao lién tac c6 thay gdy hao nhién liéu ddng thoi dan téi hao mon dong co va khong phu

hop cho viéc van hanh thudng xuyén.
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Hinh 2.36 D thi biéu dién phan traim ndng do CO
0,9 0,84

%V

2000 3000 4000 5000 6000 7000 8000
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Hinh 2.37 Db thi biéu dién nong do phﬁn tram néng dd CO 16n nhat theo tc do dong

Cco
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Xe gin may st dung Amoniac NH3 1am nhién liéu

0,045
0,04
0,035
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© 0,015
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0,0050,002

0
2000 3000 4000 5000 6000 7000 8000

n (vong/phut)

0,04

O thai (%V)

0,005

Hinh 2.38 D6 thi biéu dién nong do phﬁn tram néng d6 CO thai theo tbc do dong co

Sau thoi diém danh ltra, CO tang dot ngdt va dat gia tri 16n nhét, & n = 2000 vong/
phut, CO dat 0.84 phan trim thé tich do qua trinh chay khong hoan toan, nhiét 46 chay
thap va thoi gian phan ung dai nhung hiéu qua oxy héa CO kém.

O tdc do cao hon, gia tri CO 16n nhét lién tuc giam, thoi gian luu khi chay ngén,
lugng CO sinh ra it hon nhung khong kip oxy hda hoan toan thanh CO2 trude khi ra
budng chay.

CO 16n nhét giam cho thay & toc do cao lam tang hiéu suat chdy nhd hdn hop dugc

khqu tron tot hon va nhiét do cao hon va lugng CO thai ra tdng 1én.
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Hinh 2.39 D6 thi toc d6 toa nhiét
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Téc do toa nhiét & khoang 390-420ppm, & mirc vong tua thip, tbc do toa nhiét rat
manh nhung tc d6 cang cao, téa nhiét phan tan rong hon. Do qua trinh van hanh, hdn

hop dugc d6t chay hoan toan va phan tng chdy dit doi hon hon.

Pmax (bar)
5000
NOx (ppm) 4000 Tmax (K) —e=2000
000
2900 e 3000
HC (%V) 100% Tthai (K) —e=—4000
0
=e—5000
COthai... Wi (J/ct) =e—6000
—e—7500
COmax... Pe (kW)

Hinh 2.40 D6 thi danh gia anh hudng theo s vong quay dong co
Mo phong str dung ammoniac pha tron vi ethanol

Bang 2.15 Béang thong s theo nhién liéu dong co

Nhién liéu | EOA | E1ISA | ES0A | E1I00A

fi 1 1 1 1
n(rpm) | 5000 | 5000 | 5000 | 5000
is(CA) | 23 23 23 23
Pmax (bar) | 34.13 | 35.1 | 36.59 | 37.38
Tmax (K) | 2007 | 2103 | 2195 | 2236
Tthai (K) | 1369 | 1416 | 1475 | 1511
Wi (J/cye) |93.05 | 100.9 | 110.77 | 115.24
Pe (kW) | 349 | 378 | 4.15 | 432

COmax
(%V) 0 0.42 1.11 1.51
COthai
(%V) 0 0.014 | 0.147 | 0.156
HC (%V) |0.003 | 0.002 | 0.011 | 0.001
NOx

(ppm) 463 756 1196 | 1465
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Hinh 2.44 D6 thi biéu dién ap sut
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Nhién liéu
Hinh 2.45 D6 thi biéu dién cong suat 16n nhat theo nhién liéu
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Xe gin may st dung Amoniac NH3 1am nhién liéu

C6 thé thidy E100A c6 mirc do ap suat cao nhat 1a 37,78 bar, do ethanol c6 chi
s6 octane cao chdng tu kich nd dong thdi phan tmg chay hoan tit nhanh hon va hiéu
suét sinh ra 16n hon.

EOA do chi c6 xing va amoniac, nhung ammoniac chdy chim va can chay &
nhiét d6 cao, do d6 dan dén chay hon hop khong hoan toan, phan tng chay dién ra

mudn va yéu hon khién ap suit 16n nhét thap hon chi ¢ ap suét 1a 34,13 bar.
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Hinh 2.46 D6 thi cong P-V
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Hinh 2.47 Db thi biéu dién nhiét do
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Nhién liéu
Hinh 2.48 D4 thi biéu dién nhiét do 16n nhét theo nhién liéu
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Nhién li¢u
Hinh 2.49 D thi biéu dién nhiét do thai ctia dong co theo nhién liéu
O nhi¢t d 16n nhat, EOA c¢6 nhiét ¢ 16n nhat 1a 2007K va nhi¢t do thai 1a
1369K con E100A c6 nhiét do 16n nhat 2336K va nhiét do thai 1a 1551K.
Do Ethanol ctia E1I00A ¢ tri s6 octane cao hon so véi EOA xing va ammoniac
nén qua trinh chay dién ra hiéu qua va triét dé hon.
Nhiét tri thép hon nhung toéa nhiét nhanh hon dan dé tang tde do chay va dat

nhiét do cao trong budng dét.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

0: c6 san trong ethanol gitip phan tng chay hoan toan hon, ning lugng sét lai
sau ky chay nhiéu hon, khi thai c¢6 nhiét d6 cao hon. Tuy nhién c6 thé lam anh huéng

dén hé thong x4, x1c tac.
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Hinh 2.50 D6 thi biéu dién nong do NOx
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Nhién li¢u
Hinh 2.51 D6 thi biéu dién néng d6 NOx theo nhién liéu
Nong d6 NOx ciia EOA sau qua trinh chay 1a 463 ppm, E100A 1a 1465 ppm.
Do ethanol c6 chi sd octane cao hon nén qua trinh chay 6n dinh hon, dé kiém soat
qua trinh chay som, ham lugng oxy cao trong ethnol gitip chdy hoan toan hon nhi¢t do

sinh ra 16n hon.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Nhiét chay cua ethanol thdp hon xing, nhung nho cai thién toc do chay va hoa khi

tot hon, nhiét do cuc dai van cao hon.
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Hinh 2.52 D6 thi ndng d6 phan traim CO
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Hinh 2.53 D6 thi biéu dién phan trim nong do CO 16n nhét
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Nhién li¢u
Hinh 2.54 D6 thi biéu dién dién néng d6 phan trim CO thai

Qua trinh chay ethanol chay sach hon, nhung & mét sd pha nhat dinh trong chu
trinh d6t, CO c6 thé sinh ra do pha tng khong hoan toan hodc thiéu oxy cuc bo dan dén
khi lugng CO thai ctia E100A cao hon so v&1 EOA khong sinh ra CO.

Ethanol c6 thé 1am mat cuc bod do bay hoi manh, khién mot sd vung chay khong
hoan toan khién sinh ra CO.

Mic du luong ndng d6 CO ting, nhung luong CO con lai trong khi thai khong ting
manh nhu vay phan 16n CO d3 bi chuyén hoéa tiép thanh CO, trong qua trinh dét chay

hoan thién dan vé sau.
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Hinh 2.55 D6 thi biéu dién nong d6 phan tram HC
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Nhién li¢u
Hinh 2.56 D6 thi biéu dién nong d6 phan traim HC theo nhién liéu
E100A tinh khiét c6 kha nang lam gidam manh néng do HC, do dac tinh oxy hoa
manh va kha ning chy hoan toan cao, ndng d6 HC bang 0,001.

EOA 12 xing va amoniac ¢c6 mic HC cao nhét bang 0.003 do thiéu Oz va hiéu suét

chdy thap hon.
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Hinh 2.57 D6 thi téc d6 toa nhiét
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Chart Title
=@=F0A E15A e=@=E50A =@=E100A
Pmax (bar)
2500
NOx (ppm) 2000 Tmax (K)
1500
0
HC (%V) 50 Tthai (K)
0
COthai (%V) Wi (J/cyc)
COmax (%V) Pe (kW)

Hinh 2.58 P06 thi danh gia anh hudng cua nhién liéu Ethanol véi NH;

Qua cac dif lidu trén, ta c6 thé thay ring ty 18 phdi tron ethanol trong nhién liéu co
anh huong dén mirc do phat thai NOy, CO va HC. Nhién liéu EOA 1a xang khong pha
ethanol ludn cho két qua phat thai thap hon so véi co pha ethanol 1a E15A,E50A va
E100A trong diéu kién chuan, phan anh tinh trang chay khong haonf toan tai mot s6 thoi
diém trong chu trinh d6t. Trong khi d6, cac nhién liéu ¢ pha ethanol c6 xu hudng phat
thai CO cao hon dang ké do mot s6 ving chay khong hoan toan. Luong ndng do
hydrocarbon giam rd rét khi ting ty 1é ethanol nhién liéu. Piéu nay cho thiy rang kha
ning hoa tron tot va ham luong oxy nodi phén tir cao, giup ting mirc do chay hoan toan
ctia hon hop nhién liéu — khong khi, 1am giam lugng HC chura chay duoc thai ra.

C6 thé nhén thay rang viéc phdi hop tron ethanol vao ammoniac va xang giup 1am
tang luong CO trong qué trinh d6t chay nhung dong thoi lai 1am giam luong phat thai
nong do hydrocarbon va duy tri & mtrc thép.

2.4. Pwong dic tinh ngoai déng co va cac thong sb lién quan

buong dac tinh toc do cua dong co nhan dugc béng cach thi nghi¢m cua dong co
trén bo thir. Khi thi nghi¢ém dong co trén bé thu & ché do cung cép nhién li€u cuc dai,
tirc 1a m& bém ga hoan toan ddi v6i dong co xing chung ta s& nhin duoc dudng dic tinh
ngoai cua dong co.

Dudi hinh trinh bay duong dac tinh ngoai ciia dong co xdng
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Ne
A Me
Ne Je
Me
ge N max
0 Nmin My Ny Nmax Mo

Hinh 2.59 Puong déc tinh ngoai dong co xang

Sb vong quay n,,;, cua truc khuyu 1a sb vong quay nhé nhat ma dong co co thé
1am viéc 6n dinh & ché do toan tai. Khi ting s6 vong quay thi momen va cong suit cia
dong co dat gid tri cuc dai N4, 0 sO vong quay ny. Cac gia tri Nyygy, My, Va 8O vong
quay tuong ung v&i cac gia tri trén ny va n,, duoc chi dan trong cac dic tinh k thuat
ctia dong co. Pong co lam viée chil yéu & ving ny, - ny

Khi ting sé vong quay cia truc khuyu 16n hon gia tri ny thi cong suét s& giam, chu
yéu 1a do sy nap hdn hop khi kém di va do ting ton that ma sat trong dong co. Ngoai ra
khi ting s6 vong quay s& lam ting tai trong dong gay hao mon nhanh cac chi tiét dong
Co.

Pong co xang thudng cd bd phan han ché sé vong quay ndm 1am ting tudi thi cta
dong co. B phan han ché s6 vong quay lam giam luong nhién liéu cung cip cho dong
co. Do d6 cong suit va momen ctia dong co s& giam va sb vong quay cua truc khuyu s&
it hon gia tri ny.

Dong co trén xe s€ phat ra cong suat thép hon cong suat cuc dai nhan duoc trén bé
thir. Cong suat thap hon cong suét thuc t&é ma dong co phat ra s& bang cong suat cuc dai
nhéan duoc trén bé thir nhan véi hé sb a. Hé sb nay c6 gia tri nho hon 1 va n6 phu thudc
vao céac loai tiéu chuan thira nhan khi tht, loai dong co dugce st dung. Khi tinh todn g?ln
dung c6 thé thira nhan o = 0,8 — 0,9
2.5. Tinh toan cong suit dong co trén duwdng dic tinh ngoai sir dung dong co xing

p= n
e - 2.60'M}l.771 (2'27)
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Trong d6: P, — Cong suat dong co
w; — Cong suét chi thi
n — S6 vong quay dong co

n; —Hiéu suét dong co = 0,85%

Ta c6 phuong trinh phan tng:

2CgH4g + 170, =16CO + 18H,0
Mbi 1 mol CgH, g s& twong tng véi 12,5 mol khong khi
=>s6 mol hdn hop 13 (1 +12,5)= 13,5 mol
Tir s6 mol ctia khong khi va NH3 ta tinh dugc thé tich cia NH3 trong hdn hop

(2.28)

V. 13,5 .
=t === =1,08(/it 2.29
= =g = 08D 2.29)
Vi, _ Mol,
Trong do: — =—— (30)
Vie . Mol
=W, =0y Ve, =35475.1,08=48,06(kW) (2.31)
Trong do: O ;7 - Nhiét trj ctia CyHyg = 44,5 (MJ/lit)
Thay vao phuong trinh (29) ta co:
7500
P=-"" w.n ="2"48,06.0,85 =64 (kW) 2.32)
2.60 2.60

4

—<(33), ta c6 bang sau:

Do thi M = f(n) ¢6 cong thitre: M = ———<
1,047.n

Bang 2.16 Tinh cong suit dong co trén duong dic tinh ngoai khi chay bang NH3

n 1000 2000 3000 4000 5000 6000 7000 7500
Pe 1,028 2,954 4,529 5,671 6,230 6,466 6,489 6,499
M 7,565 8,142 8,484 8,634 8,670 8,496 8,012 7,640
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Xe gin may st dung Amoniac NH3 1am nhién liéu

10.000 7.000
9.000 6.000
8.000
R 5.000
g 7.000 _
é 6.000 4.000 ;
o =
g 5.000 3.000
4.000
= 2.000
3.000
5000 1.000
1.000 0

500 1500 2500 3500 4500 5500 6500 7500
Tbc d6 vong quay n ( vg/ph)

e M e P2
Hinh 2.60 D6 thi duong dic tinh ngoai ctia dong co sir dung nhién liéu xing

2.6. Tinh toin cong suat dong co trén dwong dic tinh ngoai sit dung dong co sir
dung nhién li¢u LPG

n
P = W1,
e 2.60 1 771 (2'33)

Trong d6: P, — Cong suat dong co

w; — Cong suat chi thi
n — S6 vong quay dong co

n; —Hiéu sut dong co = 0,85%

Ta c6 phuong trinh phan Ung:
2C4H;( + 130, =8C0O, + 10H,O
Mbi 1 mol C,H;, sé twong tng véi 6,5 mol khong khi
=>sb mol hdn hop 1a (1+6,5)=7,5 (mol)
Tir s6 mol ctia khong khi va NH3 ta tinh dugc thé tich cia NH3 trong hdn hop

V, 7,5
V., = =2==115(it 2.34
=y 65 (lit) (2.34)
Trong do: ﬁ = —MOlh
g do: = (2.35)
Vi Mol
=W, = QC4H10 .VC4H10 =30,235.1,15=34,771(kW) (2.36)

Trong do: QC4H10 - Nhiét tri cia CgH,g = 22,5 (MJ/lit)
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Thay vao phuong trinh (27) ta c6:

n 7500
P=——w.n=—225.0,85=6,1(kI¥) (2.37)
2.60 2.60
o 10*.P,
D6 thi M = f(n) c6 cong thirc: M = ———, ta c6 bang sau:
1,047 .n
Bang 2.17 Tinh toan cong suit dong co trén duong dic tinh ngoai khi chay bang LPG
n 1000 2000 3000 4000 5000 6000 7000 7500
Pe 0,967 | 1,754 3,201 |[4364 |5,160 |5,727 |6,116 |6,197
M 7,431 | 8,142 |8,484 |8,634 |8,620 |8476 |7,898 |7,465
10.000 7.000
9.000 6.000
8.000 /
— 5.000
£ 7.000
Z 6.000 4.000 =
é 5.000 3.000 &
2 4.000 000
3.000
5 000 1.000
1.000 0

1000 2000 3000 4000 5000 6000 7000
Tbc d6 vong quay n ( vg/ph)

—M Pe

Hinh 2.61 Db thi duong dac tinh ngoai cia dong co st dung nhién liéu LPG
2.7. Tinh toan cong suit dong co trén dwong dic tinh ngoai sir dung dong co NH;

n

F= Wil (2.38)
Trong d6: P, — Cong suat dong co
w; — Cong suat chi thi
n — S6 vong quay dong co
n; — Hiéu suat dong co = 0,85%
Ta c6 phuong trinh phan tng:
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2NH, + % 0, =N, +3N,0
Mobi 1 mol NH; sé& twong ting véi 4,57 (mol) khong khi
=> 56 mol hdn hop 1a (1 +4,57) = 5,57 (mol)
Tir s6 mol cua khong khi va NH3 ta tinh duoc thé tich caia NH3 trong hon hop

v, 557
V., =-—=22"_=128(lit (2.39)
MEy 4,57 (1)
.V, Mol
Trong d6: — =— (2.40)
Vie Mol
=W, =QNH3 Vm, =16,5.1,28=22,5(kW) (2.41)
Trong d6: Qyys - Nhi¢t tri cia NH; = 16,5 (MJ/lit)
Thay vao phuong trinh (2.27) ta co:
n 7500
P = w7, =——16,5.0,85=5,8(kW) (2.42)
2.60 2.60
o 10*.P
D6 thi M = f(n) c6 cong thitc: M = —— | ta ¢ bang sau:
1,047 .n
Bang 2.18 Tinh toan cong suit dong co trén duong dic tinh ngoai khi chay bang NH3
n 1000 2000 3000 4000 5000 6000 7000 | 7500
Pe 0,728 1,554 | 2,629 | 3,604 | 4,430 | 5,092 | 5,598 | 5,816
M 7,331 7,992 | 8,384 | 8,554 | 8,501 8,199 | 7,684 | 7,376
9.000 6000
8.000
5000
7.000
6.000 4000
z 5.000 S0 \E,
Z 4.000 o
G 3.000 2000
§
2 2000 000
1.000
0 0
1000 2000 3000 4000 5000 6000 7000

Téc d6 vong quay n ( vg/ph)

—_—M

Hinh 2.62 D thi duong déc tinh ngoai ctia dong co st dung nhién liéu NH3
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2.8. So sanh tinh ning ciia xe gin may khi chay biang NH; so véi khi chay bing
xang, LPG
2.8.1. Khi swr dung nhién liéu xang (Gasoline)

Thanh phin cdu tao: Xing 13 san phim tinh ché tir dau mo, chira hdn hop
hydrocarbon mach ngin (Cs — Ci2) nhu iso-octane (CsHis), heptane (C-His), va cac hop
chét aromatic (vi du: toluene, benzene). Ty 1é cic thanh phan nay quyét dinh chi sb
octane (RON — Research Octane Number), thuong dao dong tir 92-95 ¢ Viét Nam. Chi
s6 octane cao gitp chdng hién tuong kich nd (knocking) trong dong co ty sd nén cao
(9:1-12:1).

Phu gia dac biét: Cac chit nhu ethanol (ES, E10) duoc pha tron dé tang kha nang
chay sach, nhung ethanol ¢ nhiét tri thip hon (~26.8 MJ/kg), din dén hao hut cong suat
khoang 3—5%.

Nang luong va hi¢u suét chuyén ddi Nhiét tri: ~44 MlJ/kg, mat do ndng luong ~34.2
MIJ/lit — cao nhat trong 3 loai nhién liéu, giup xe dat quing duong di chuyén dai (vi dy:
Honda Wave Alpha tiéu thuy 1 lit xang/97.5 km).

Tén that nang luong gdm co nhiét thai 60—70% ning luong bi mat qua hé thong
lam mat va khi xa. Ma sat co hoc: 5-10% cong suat tiéu hao do ma sat piston-xilanh,
truc khuyu.

Cong nghé t6i wu: PGM-FI (Phun xing dién tir): Diéu chinh chinh x4c lugng xing
phun vao budng d6t dya trén cam bién oxy (lambda sensor), gitip ting hiéu suat 8-12%
so v6i ché hoa khi truyén théng. Turbo ting ap: Ap dung trén xe phan khéi 1on (vi du:
Yamaha MT-15) dé nén hdn hop khi-xing, ting mo-men xoan 20—30%.

Han ché khi van hanh s& xuét hién cdn carbon tich tu & bugi, van x4, va buéng dot
sau 10,000—15,000 km, 1am giam hiéu suit d6t chay va ting phat thai HC. Nhay cam
v6i tap chat: Haim luong luu huynh (S) trong xing A92/A95 (<50 ppm) c6 thé giy an
mon hé thdng xuc tac (catalytic converter).

2.8.2. LPG (Liquefied Petroleum Gas)

Thanh phan héa hoc: LPG 1a hdn hop khi propan (CsHs) va butan (CsHio) dugc hoa
long & 4p suat 5-10 bar. Ty 1é propan/butan thay d6i theo muia: miia dong wu tién propan
(dé hoa hoi & nhiét d6 thap), mua hé ting butan dé giam 4p suat binh chira. Quy trinh
san xuat: Thu hoi tir khi dong hanh khi khai thac dau mo (60%) hoic tinh ché tir khi ty
nhién (40%).

Hiéu suat dong co va cong nghé diéu khién, trong d6 qua trinh chay 1am hoa hoi
nhanh LPG chuyén tir 10ng sang khi khi giam ap sut, hoa tron dong nhat véi khong khi
nho bd vaporizer. Ty 1€ khong khi va nhién li¢u 1y tuéng & mac 15.5:1 (so véi 14.7:1
clia xang), gitup giam phat thai CO va HC do chay triét dé hon.
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Hé théng nhién liéu kép: B6 chuyén d6i xiang-LPG: Sir dung van solenoid va ECU
riéng dé diéu chinh lugng gas phun vao. Vi du: Hé théng Lovato (Italy) cho phép chuyén
ddi nhién liéu tu dong khi hét gas. Binh chtra composite dugc thiét ké hinh try, chiu ap
sudt 27 bar, tich hop van an toan da tang (thermal relief valve, excess flow valve).

Uu diém va han ché. Tiét kiém chi phi: Gia LPG chi biang 60 —70% xang, gitip tiét
kiém ~28% chi phi van hanh. Gidm hao mon lam dong co khong chira chi hay sulfur,
han ché can bam trén piston. Bén canh d6 con ¢6 nhitng nhuogc diém nhu tai trong binh
gas ning 15-20 kg lam ting trong luong xe, anh huong dén gia téc. Cong suit giam 5—
10% & toc d6 >80 km/h do mat do nang lugng thap.

2.8.3. NH; (Amoniac)

Amoniac cung cip mat d6 ning luong cao hon. Hon nita, so v6i cac phuong tién
chay bang nhién liéu hydro, xe chay bing amoniac nhe va khéng gip van dé loai b nhu
pin lithium-ion dang gédp phai.

O murc d6 khac, vu diém khac ctia amoniac 13 chit hoa hoc nay da duogc st dung
cong nghiép hoa trong hon mot thé ky. Do do, ha tang luu trix, xtr 1y, va giao hang da
san c6 trén toan cau, khién amoniac tro thanh nhién liéu 1y tudng

Quy trinh tong hop: San xuit biang phuong phap Haber-Bosch, két hop N: (tir
khong khi) va Hz (tir khi ti nhién hoic dién phan nuéc) dudi ap sut 150-300 bar, xtc
tac sit. Hydro "xanh": Néu H: duoc tao tir dién phin nudc bang ning luong tai tao, NHs
duoc coi la nhién liéu carbon thép.

Dic diém vat Iy: Nhiét 46 hoa 16ng: -33°C & 4p sudt khi quyén, hodc 10 bar & 25°C.
Mui dic trung: Mui khai d& nhéan biét, hd trg phat hién o ri.

Cong nghé dbt chay tién tién, nhiét d6 tu chay cao: 650°C (so v6i 250-300°C clia
xdng), doi hoi hé théng danh lira manh (vi dy: bugi plasma). Tdc d6 chay cham: Van téc
ngon ltra chi bang 1/5 so véi xang, dan dén mo-men xoén thap.

Thiét ké vat liéu chdng an mon gom 16p phu ceramic phu 1én thanh xilanh dé chong
NHs an mon kim loai. Gioang cao su HNBR chiu dugc NHs long ¢ nhiét d§ -40°C dén
150°C.

Hé thong luu trit: Binh chiu 4p composite: Day 20-30 mm, tich hop cam bién ro ri
NHs va hé théng trung hoa khan cap (water spray). Lam lanh cryogenic duy tri NHs ¢ -
33°C d¢é luu trir dang 1ong, doi hoi cach nhiét chan khong (vacuum-insulated tank).

Str dung amoniac 1am nhién liéu trong dong co xing ty s6 nén 9.4 giam dang ké
cong suat. Khi thém hydro vao hdn hop nhién liéu amoniac cai thién ddng ké cong suat,
tang gip doi v6i nong d6 hydro 2%, nhung ting 1én 3% khong anh huéng nhiéu. Tri s6
octan cao ctia amoniac cho phép ty sé nén cao hon, cai thién hiéu suat dot chdy va tiét
kiém nhién li€u.
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Thir nghiém & 1200 vong/phut véi lamda thay doi, ty 1& amoniac/hydro 6% trong
lwong (ty s nén 9,72) twong dwong véi xing ty s6 nén 7,12. Dong co sir dung
amoniac/hydro & ty s6 nén 13,58 c6 ap suét co ich trung binh cao hon dang ké so véi

xang.

20

B NHs
[ NH;/H: (0.5 wt% H,)
< NH;/H: (10 wt% Hz)

16

= " ANHs/Ha (2.0 wt% Ha)
':d’ 12 + 0 NH3/H2 (30 wt% Hz) A t
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% z ] i)
on 8 ' ® ‘
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©
o i o mw ®
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&
O A L i 1 A 1
800 1800 2800 3800

Téc dé vong quay (vong/phit)

Hinh 2.63 So sanh cong suét dong co khi stt dung nhién liéu khac nhau

Khi thay dbi 4p sudt trung binh cta dong co (ty sé nén 11, téc d6 2500-3500
vong/phit), suat tiéu thu nhién liéu NH3/H, ting gap d6i so voi xing. Su chénh léch
chu yéu xuat phat tir nhiét tri cia NHs/H, thip hon xing, chi bing khoang mét nira
2.9. So sanh mirc d9 phat thai 6 nhiém cia xe gin may khi chay bang NH3 so véi
khi chay bang xing, LPG
2.9.1. Péi vdi xe giin mdy chay bing xing

Théng ké cho thay 1 lit xdng thai ra hon 2kg CO2 vao bau khi quyén tir dong co xe
gan may. Trung binh véi mdi xe 6 t0, mot binh xing thai ra hon 100kg CO2 vao bau khi
quyén.

Hang nam, tai Viét Nam, cac phuong tién giao thong da thai ra 6 triéu tin CO2,
61.000 tan CO, 35.000 tin NO, 12.000 tan SO.... Nong do cac chit c6 hai trong khong
khi & cac d6 thi 16n vuot qua mirc cho phép nhiéu lan, riéng SO2 cao gip 2-3 lan.
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Hinh 2.64 Tinh trang 6 nhiém moi truong

Carbon dioxide: Pay 13 thanh phan “quen mat” nhat trong khi thai dong co xe. Pay
1a san pham phu ctia nhitng phan tmg d6t chay nguyén liéu. Khi carbon dioxide 14 chat
gay nén “hiéu ung nha kinh”. Khi carbon dioxide s€ gy doc tuy theo ham lugng cua
ching. Mirc do anh hudng c6 thé bién doi tir nhirc dau, xdy xam, run ray, cam giac bi
kim chich, kho thd, d6 md hoi, ting nhip tim, ting huyét ap, bat tinh hoic. .. khéng bao
gi0 tinh. Murc do cua khi carbon dioxide dugc tinh nhu sau:

250 - 350 ppm (parts per million-phan triéu): & khong khi ngoai troi binh thudng.

350 - 1.000 ppm: trong nhitng phong cé su trao d6i khi tét giita bén trong va bén
ngoai.

1.000 - 2.000 ppm s& gay ra su ué oai, budn ngu, do dan, kém tip trung, ting nhip
tim va c6 thé bi non 6i.

Trén 5.000 ppm s& giy mat oxy va hau qua 13 gay t6n hai nio vinh vién, bat tinh,
tr vong.

Carbon monoxide (CO): Khi hit phai khi CO & mtrc 667 ppm thi CO s& lam chuyén
d6i 50% haemoglobin van chuyén oxy thanh carboxyhemoglobin. Phan ti
carboxyhemoglobin khong c6 chirc ning mang oxy dén té bao. Ngay sau khi tiép xuc
v6i CO, ban sé& bi nhtrc dau, ndon mira, mét moi va dan dén tir vong.

Nitric oxides (NO va NO2): O liéu luong nho, cac nitric oxides dong vai trd vo
clng quan trong trong sy lién lac gitta cac té bao. Tuy nhién, & liéu cao, cac nitric oxides
s€ gay hai h¢ mach mau. Thai phu hit cac nitric oxides thuong xuyén sé gay nén di dang
thai nhi, bién d6i DNA va cac chimg bénh da xo cing.

Sulfur dioxide: Gay rbi loan ho hap
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Céc phan tir cyc nho: Cac thanh phan “la” ndy s& gdy hai mo phdi va phat trién mot
s6 dang ung thu.

Céc hop chét hydrocarbons da vong: giy ton hai 1én da va hé ty mién cua co thé.

Hinh 2.65 Mtic d¢ phat thai cia dong co xang

Carbon dioxide (CO) 1a chat khi chiém ty 1¢ cao nhat trong tong lugng khi thai
thoat ra tur 6ng x4 cua xe hoi sau khi dong co xe khoi dong. V& ban chat, CO; 1a mot
loai khi dgc nhung c6 ich khi gitip cay xanh quang hop tao ra oxy. Tuy nhién, vi¢c tao
ra qua nhiéu khi CO» gy nén hién tuong hiéu (mg nha kinh khién trai dat nong dan Ién.

Carbon monoxide (CO) 1a loai khi thai thir 2 thoat ra dng xa xe hoi ¢ ham lugng
chi dirng sau CO», dugc tao ra khi nhién liéu khong duoc dot chay hoan toan. Khi ban
hit phai khi CO s& 1am giam kha ning van chuyén oxy ctia mau; tiép xtc qua muc hoic
ngd doc loai khi nay co thé gy tir vong.

Hydrocarbon (H-C) 1a mét loai hop chit hitu co duoc tao ra do nhién liéu chi duoc
d6t chay mot phan, 1a nguyén nhéan chinh gay ra khoi mu, ¢6 thé 1a mot van dé 16n ¢ cac
khu vuc thanh thi. Néu ban tiép xtc lau dai c6 thé gay ra hién tugng dau dau, budn ngi,
céc bénh vé ho hip va ung thu.

Nitrogen oxide (NOx) dugc tao ra khi nito trong khong khi phan Uimg véi oxy &
nhiét do va ap suét cao bén trong dong co. Ham luong khi NOj thai ra tir ng xa cia xe
tuy khong nhiéu bang ham luong khi CO2 nhung ddc tinh thi cao gap hang tram lan.

V& tac hai voi moi trudng, loai khi ndy 1am ting hiéu tng nha kinh va cuc ky c6
hai d6i véi stre khoe ctia con nguoi, dac biét, nd c6 kha nang lam tang cac bénh vé duong

h6 hap, mat, mii...
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Céc tap chét dang hat (PM) nho li ti c¢6 kich thudc micromet, dugc sinh ra chi yéu
tir dong co diesel. Pong co xing ciing san sinh ra nhitng tap chat hat rin nhung véi ham
lwong cuc it. Cac hat nay duoc biét 1a nguyén nhin gy ra ung thu cling nhu cc van dé
nghiém trong vé ho hép.

2.9.2. Déi véi xe giin mdy chay bang LPG

LPG c6 ap suat hoa 1ong thip nén c6 thé khic phuc duge nhuge diém cua CNG.
Viéc ap dung LPG trén xe may dd duoc chirng minh 13 mot giai phap thich hop dé giam
phat thai. So v&i xang, lugng phét thai NOy va CO cua xe khi chay bang nhién liéu LPG
tuong tng thap hon 20% va 60%. LPG c6 thé bay hoi va khuéch tan trong khong khi &
nhiét do khi nap thap nén dong co LPG c6 thé hoat dong t6t & bat ky diéu kién nao, dic
biét & diéu kién tai thap khi chay trong d6 thi. Mic du duoc xem 13 nhién liéu “sach”

Giam phat thai NOy va PM, nguyén nhan hinh thanh NOy: Phu thudc vao nhiét d
budng dbt (trén 1,300°C) va ndng d6 oxy du. LPG giam NO, nho nhiét do chay thip
hon: ~1,950°C (xang: ~2,200°C) va ty 1¢ khong khi/nhién li¢u (A): LPG hoat dong & A
= 1.05-1.1 (gAn mirc stoichiometric), han ché oxy du so voi xing (A = 0.95-1.0).

— NOy giam 30-50% theo nghién ctru cua EPA (Hoa Ky).

LPG giam PM, ciu trac phan tir don gian (CsHs/CaHuio), d& chay triét dé, khong
chta vong aromatic (nhu benzene trong xdng) — tic nhan chinh tao mudi than.

— PM giam 90-95% theo Co quan Ning luong Qudc té (IEA).

LPG c6 nhiét tri khéi luong cao hon xing (46 MJ/kg so véi 44 MJ/kg), nhung mat
d6 ning luong thip hon (26 MJ/lit so véi 34.2 MJ/lit). Pong co LPG dat hiéu suit 28—
32% (cao hon xing 2—4%) do: hdn hop khi-ga ddng nhat hon, chay triét dé va it ton that
nhiét qua thanh xilanh.

— Két hop 2 yéu tb trén, LPG giam 20-50% luong CO: tuy diéu kién van hanh.
2.9.3. Péi vdi xe gin mdy chay bang NH;

NHs 1a hop chét khong chira carbon, khi d6t chay hoan toan trong oxy, phan tng
dién ra nhu sau:

4NHs + 302 — 2Nz + 6H204NHs + 302 — 2Nz + 6H20

San pham chi gom nito (N2) va nude (Hz0), khong sinh ra CO: — nguyén nhan
chinh gay hi¢u trng nha kinh

Dong co s dung amoniac tao ra phat thai NOx va amoniac chua chdy, anh hudng
boi didu kién hoat dong nhu hé s6 du lugng khong khi, nhiét do chdy, thoi gian chdy.
NOx hinh thanh qua co ché nhiét va 6xy hoéa amoniac. Lugng khi thai NOx khi str dung
amoniac it hon xing ¢ lamda gan bang 1 va 1én nhat & lamda 16n hon 0.8, dong co co

ty s6 nén 10, tbc do 1800 vong/phut.
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Hinh 2.66 Nong do NO,, cia dong co str dung nhién lidu xiang va NH; theo lamda
So sanh véi cac nhién li€u khac
- Xang: 1 lit xang thai ~2.31 kg CO..
- Diesel: 1 lit LPG thai ~1,55kg CO:x.
- NH:: 0 kg CO: néu san xuét tir hydro "xanh" (dién phan nuéc bang ning luong
tai tao).
Giam NO; dén 90% nho cong nghé SCR (Selective Catalytic Reduction)
Nguyén 1y hoat dong cua SCR gom hé théng phun dung dich urea
(AdBlue) hoac NHs phuy vao dong khi thai trude b xtic tac.
Phan tng hoa hoc trong bd xuc tac (thuong chira vanadi/titan):
4NHs + 4NO + Oz — 4Nz + 6H204NHs + 4NO + O2 — 4Nz + 6H.02NHs + NO +
NO: — 2Nz + 3H202NHs + NO + NO:2 — 2Nz + 3H20
Hiéu suat chuyén d6i NO; thanh N2 va H20 dat 85-95% tiy nhiét d6 khi thai (300—
400°C).
Bang 2.19 So sanh tong hop 3 loai nhién liéu

Thong sb Xiang LPG NH;

Nhiét tri (MJ/kg) 44 46 18.6
Mat 46 nang luong 34.2 MI/lit 26 MI/lit 12.7 MJ/lit (& 10 bar)
Higu suat dong co 25-30% 28-32% 20-25% (chua téi uu)
Phat thai CO- ) 0 kg (néu dung hydro

2.31 kg/lit 1.55 kg/kg
xanh)
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Chi phi bao dudng 700,000— .
o 500,000-1,000,000 Trén 2,000,000
(Uéc tinh) 1,200,000
VND/nam VND/nam*
VND/nam
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CHUONG 3: TINH TOAN PONG HOQC, PONG LUC HQOC XE GAN MAY
HONDA LEAD 110CC

3.1. Téng quan xe gin may LEAD
3.1.1. Giéi thiéu chung vé Honda LEAD 110cc

#

v iy
b

Hinh 3.1 Xe Honda LEAD 110cc doi 2009.

Xe Lead dau tién ra mét vao nam 1982 tai Nhat Ban véi 2 phién ban dong co 50c
va 80cc, tuy nhién tai thi truong Viét Nam, xe tay ga Honda Lead chinh thtic ra mat vao
thang 12/2008 voi dinh vi nham vao phan khiic xe tay ga hang sang, dugc ban ra chinh
thirc thi truong Viét Nam ngay 02/01/20009.

Piém manh cta dong xe nay chinh 1a cbp xe 37 lit siéu rong ngay tir ddu di tao ra
su canh tranh rat 16n doi voi cac d6i thu trén thi truong, va dén nay xe Lead van giir
vitng vi tri sO 1 trong s cac dong xe tay ga cop rong nhat trén thi trudng.

Dong tay ga Lead doi dau duoc trang bi dong co 108cc, lam mat bang dung dich
voi bd tan nhiét tich hop cung cong ngh¢ 4 thi truyén dong tu dong gon, nhe danh tiéng
cia Honda ludn dam bao sy can bang hoan hao giira kha ning van hanh ém 4i va hiéu
qua tiét kiém nhién liéu. Honda Lead 2009 ciing duoc trang bi hé thong phun xang dién
tir PGM-Fi. B9 diéu khién trung tim ECU, hé thong phanh két hop va 16p khong xam
an toan.

3.1.2. Théng sé ky thudt va két ciu ciia xe Honda LEAD 110cc
Bang 3.1 Thong s6 ki thuat ctia xe Honda LEAD 110cc.

Thong tin chung
Model Honda LEAD 110cc
Nam 2009
Loai Tay ga
DPong co va hop sd
Dung tich xylanh 108cc
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Loai dong co

Xylanh don, 4 ky

Cong suat cuc dai

8,58 HP (6,4kW) ¢ 7500 vong/phut

M6 men xoan cuc dai 9,3 Nm ¢ 6250 vong/phut
Ty s6 nén 9:1
DxS 50x55 mm
S6 van trén mot xylanh 2
Hé théng nhién liéu Phun xang dién tur
Diéu khién nhién li¢u SOHC
Hé thng lam mat Lam mét bang dung dich
Hop sb Hop s6 vo cap CVT
Loai truyén dong Day dai

Khung xe, hé thong treo, phanh va banh xe

Khung suon

Khung dng thép dap (underbone), chic

chén, trong tAm thap.

Hé théng treo trudc

Phudc 6ng 16ng 33mm, hanh trinh truc

80mm

Hé théng treo sau

B gidm x6c don, hanh trinh tryuc

70mm
Banh xe trudc 90/90-M12
Banh xe sau 100/90-M10
Phanh trudc Dia don, 2 piston
Phanh sau Phanh tréng gudc

Bang 3.2 Thong s6 kich thude va trong luong ciia xe Honda LEAD 110cc.

Céc thong s6 kich thude va trong luong
Trong luong kho 114 kg
Ty 1é cong suat/Trong luong 0,0776HP/kg

Chiéu cao ghé 740mm
Chiéu cao tong thé 1125mm
Chiéu dai tong thé 1835mm
Chiéu rong tong thé 665mm
Chiéu dai co s& 1275mm

Thé tich binh nhién li¢u 6,5 lit
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3.1.3. So do bo tri tong thé
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xang " Hép sé

1835

Hinh 3.2 So d6 b tri tong thé trén xe Honda LEAD 110cc.

3.2. Cac tinh ning caa xe va ctia dong co

3.2.1. Cac tinh nang ciua xe Honda LEAD 110cc
Honda LEAD 110cc 13 mau xe tay ga duoc thiét ké hudng dén dbi twong nguoi st

dung phé thong, dac biét phu hop voi nguoi ndi tro, phu nit, sinh vién, nhan vién van

phong nho nhitng tinh ning tién dung, hién dai va van hanh bén bi.

- Dung tich cdp chira d6 16n

Hinh 3.3 Cép chira ¢6 xe Honda LEAD 110cc.
La mot trong nhitng cdp xe rong nhat phan khic (khoang 37 lit).

C6 thé chira: 2 mil bao hiém ca dau + 40 mua + tai xach hoic laptop.

Tich hop dén LED trong cdp (¢ phién ban nang cao), tién dung khi troi t6i.

Binh xang duoc dat phia trudce ( 6,5 lit)
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Hinh 3.4 Vi tri dat binh xang ctia xe Honda Lead 110cc.
Giup do xing dé dang ma khong can mo yén, rat tién khi mac vay, cho hang hoac
tro1 mua.
Na‘ip xang dugc dat ¢ vi tri dét chan, tich hop khdéa mo béng chia khoa xe:

Hé théng dén chiéu sang

Hinh 3.5 Pha dén xe Honda LEAD 110cc.

beén pha Halogen 35W/35W, chéa phan xa lon, chiéu xa va sang r0. Ben dinh vi va

dén hau str dung bong soi dt truyén thdng. Xi nhan tich hop than xe, goc chiéu rong.

DPong ho hién thi
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Hinh 3.6 Ddng ho hién thi Honda LEAD 110cc.

Pong ho dang co (analog), hién thi day du: Téc do, mic xiang, dén bdo xi nhan,
den pha, dén bao FI.

Giao dién don gian, dé quan sat.

3.2.2. Tinh nang cua dong co

Pong co xe Honda LEAD 110cc 14 loai dong co xing 4 ky, 1 xi-lanh, 1am mat bang
dung dich, dugc thiét ké t6i wu hoa kha nang van hanh ém i, tiét kiém nhién liéu va do
bén cao.

Hé thong phun xing dién tor PGM-FI

- PGM-FI (Programmed Fuel Injection) 14 hé thong phun xing dién tir dugc diéu
khién bang ECU (Electronic Control Unit) nham cung cip hdn hop xing - khong khi tdi
uu cho budng ddt, gitip xe van hanh hiéu qua, tiét kiém nhién liéu va giam khi thai, gitp
kiém soat lwong xang chinh xac hon so v6i bo ché hoa khi truyén thong.

Heé théng 1am mét bang dung dich

- H¢ théng lam mat bﬁng dung dich c6 nhiém vu duy tri nhi¢t do 6n dinh cho dong
co, gitp dong co hoat dong hi¢u qua, bén bi va khong bi qué nhiét trong qué trinh van
hanh, dac biét trong diéu kién d6 thi, ket xe hodc thoi gian hoat dong dai.

- Hé théng nay hoat dong dua trén nguyén 1y sir dung dung dich 1am mét (thudng
1a nudc pha véi chat chéng dong) dé hap thu va giai toa nhiét tir dong co, giup xe duy
tri nhiét do 6n dinh trong sudt qua trinh van hanh.

3.3. Pic diém dong co xe gin may LEAD
Béng 3.3 Pic diém dong co xe gan may Honda LEAD 110cc.

Thong tin chung
Model Honda LEAD 110cc
Nam 2009
Loai Tay ga
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Pong co va hop sd
Dung tich xylanh 108cc
Loai dong co Xylanh don, 4 ky
Cong suat cuc dai 8,58 HP (6,4kW) ¢ 7500
vong/phut
M6 men xodn cuc dai 9,3 Nm ¢ 6250 vong/phut
Ty s6 nén 9:1
DxS 50x55 mm
S6 van trén mot xylanh 2
Hé théng nhién liéu Phun xang dién tur
Diéu khién nhién li¢u SOHC
Hé thong 1am mat Lam mét bang dung dich
Hop sd Hop s6 vo cap CVT
Loai truyén dong Day dai

Hop s6 vo cap CVT sir dung trén xe. Honda LEAD 110 Fi duoc trang bi hop s6 ¢6

ty sO truyén bién thién vo cap (goi tat 1a hop s6 vo cap). Hién nay, tat ca cdc mau xe tay

ga déu trang b1 hdp s6 v6 cap nho c6 cac vu diém nhu:

- Dé van hanh.

- Tang toc muot ma, ém ai va khong c6 hién tuong giat khi chuyén s6 nhu & hop

sO truyén thong.

- Trong lugng nhe vi ¢6 cau tao don gian.

So do cau tao hop so

)

Hinh 3.7 So d6 céu tao hop s6 vo cdp CVT trén xe LEAD.

Huéng din: GS. TSKH. Bui Vin Ga 102
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I- Truc so cdp; 2- Ma puly so cdp di déng; 3- Con lan ly tdm; 4- Md puly so cdp c¢é
dinh; 5- Ma puly thir cap di déng; 6- Truc thir cdp; 7- Noi ly hop, 8- Md ly hop; 9-
Day dai; 10- Md puly thir cdp cé dinh.

Khi dong co quay & ché d6 khong tai, vi toc d6 thip nén lyc ly tim cta maé ly hop
(8) nho, chua thing duoc luc cua 10 xo nén cac mé ly hop khong tiép xuc duoc véi vo
ndi ly hop (7) va nhu vay luc chua truyén t6i banh sau nén xe s& khong chuyén dong
trong luc nay.

Khi tbc d6 dong co ting 18n thi lic nay lyc ly tAm ctia cac ma ly hop (8) du 16n
nén thang lyc 10 xo, cac mé ly hop vang ra tiép xtic vao vo ndi ly hop (7) tao ra do bam
giita cdc mé ly hop v&i vo ndi va luc nay banh sau sé dugc kéo quay.

Bay gid day dai (9) dang nim trong cing & puly so cdp va vi tri ngoai cung cia
puly thir cap. Ty sb truyén cta bo truyén luc nay 14 16n nhét, twong ty nhu sd 1 6 xe
s6, nén mo men truyén dén banh sau 16n nhét véi véan toc thap.

Tiép tuc tang toc do dong co, lyc ly tim 16n lam cac con lan (3) trén puly so cip
di dong (2) vang ra xa hon, ép ma puly so cp di dong (2) hep lai, day dai (9) bi day ra
xa tim hon, vi vay ban kinh puly so cip ting 1én. Vi d6 dai day dai khong d6i nén ma
di dong cua puly tht cap (5) ving ra, ban kinh vong day dai qua puly thir cAp nhé dan
lam giam ty s6 truyén va lam ting toc do xe.

Loai truyén dong v6i hop sb co ty sb truyén bién thién vo cap nay rat don gian va
dang ngay cang thong dung khi né duoc ap dung 1én ca 6 to v6i ciu tao don gian, gia
thanh khong cao va hoat dong rat hiéu qua.

3.4. H¢ thong cung cap nhién liéu xe gin may Honda LEAD 110cc
3.4.1. So do bo tri hé théng nhién ligu trén xe gin mdy Honda Lead 110cc

Hinh 3.8 So d6 b tri hé théng nhién li¢u trén xe Honda LEAD 110cc.
1- ECM; 2- Ac quy; 3- Bom nhién liéu,; 4- Cum buom ga ( MAP, TPS, IAT ), 5- B¢
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diéu khién khong khi IACV; 6- B diéu khién buém ga; 7- Kim phun; 8- Cam bién
nhiét do nuée lam mat; 9- Cam bién vi tri truc khuyu, 10- Cam bién oxy,; 11- Binh
nhién liéu.
3.4.2. So do khoi
Bo 3 cam bien

Cam bién ép swit dudmng ong |+ | Bomxing
Cam bién yj tri buém ga " " Kim phu
:m hién nhiat dé khi g »
Cam bien nhigt do khi nap Van JAVC
ECM
;-. ! ' A IJ'!A:I Q‘Qu]m’gm > - PCV
Cam bién vi tri truc khusu g - VTEC
Cam bién truc cam > PAIR

Cam bién Oxi g

Dién 4p dc quy,

Hinh 3.9 So d6 khdi cta hé théng PGM-Fi.
3.4.3. So do hé thong nhién liéu trén xe gin mdy Honda Lead 110cc

1
1

Hinh 3.10 So do hé théng nhién liéu trén xe Honda LEAD 110cc.
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1- Bu-gi; 2- Ac quy, 3- Bo bin; 4- Kim phun; 5- ECM; 6- Bom nhién li¢u, 7- Loc nhién
lieu,; 8- Binh nhién liéu; 9- Cum buom ga ( MAP, TPS, IAT ); 10- Vit diéu chinh khong
khi; 11- Cam bién nhiét @é nwée lam mat; 12- Cam bién vi tri truc khuyu, 13- Cam
bién oxy, 11- Cam bién nhiét d khi thai.

3.4.4. Céu tao va nguyén Iy hoat dong ciu hé thong phun xing dién tir PGM-Fi trén

xe Honda LEAD

Hé théng phun xing dién tir (PGM-FI — Programmed Fuel Injection) chia lam 3
nhém chinh: Cac cam bién (Pua tin hiéu vao), ECM dong co (B xtr 1y trung tam) va
cac co cau chip hanh (Tin hiéu ra).

Céc cam bién va co cdu chap hanh tao nén tang cho hé théng phun xang dién tu, su
diéu khién d6 dugc md ta nhu sau: ECM nhén tin hiéu tir cic cam bién dit trén dong co
dé biét ché do hoat dong cua dong co. Sau do dua tin hi¢u dién ap dén diéu khién cac co
cAu chdp hanh va nhan tin hiéu phan hoi tir cac co cdu chap hanh.

Nguyén 1y diéu khién chung cta hé thong:

\ 4

Tin hiéu vao — ECM Tin hiéu ra

Tin hiéu hdi

Hinh 3.11 Nguyén ly diéu khién chung.
3.4.5. Swvin hanh hé thong PGM-Fi
Tu tbe d6 cam chirng té1 tdc do cao, mot luong nhién liéu dugc cai dit trude phun
ra tir kim phun twong tmg vé6i luong khong khi nap, kim phun duoc diéu khién béi ECM
va ECM nhan tin hi¢u dién ap tir cdc cdm bién. Kim phun phun mdét lugng nhién li¢u
chinh xéc vao trong 6ng nap, phu thudc vao thé tich khong khi nap bang cach thém vao
khoang thoi gian phun xinh x4c t61 co ban:

- Khoang thoi gian phun nhién liéu co ban duoc tinh bai 2 loai ban d6 duoc luu
trong b nhé ECM ma dugc tim boi s6 vong quay dong co va luong khi nap (dugc tinh
theo cong thirc cai dit trudc va do MAP, IAT va TP dé tinh).

- Khoang thoi gian phun nhién li€u chinh x4c dugc tinh toan béi ECM theo hi¢u

dién thé ngd ra ciia moi cam bién va di€u kién van hanh ctia dong co.
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KIM PHUN KIM PHUN

BUOM GA

BO BUOM GA — - A | BO RUOM GA
(0 TOC CAM CHUNG) - - XAC RSN THOL

CHAN FHUN

CMIENH XA

(O TOC DO CAOY

Hinh 3.12 So d6 van hanh hé théng PGM-Fi.
Lam giau xang khi may nguoi:
- Tinh trang hoat dong ctia dong co khi ngudi: Xang khong bdc hoi tot khi may
ngudi va ty 18 khi xing trd nén rat nghéo, dan dén téc d6 cAm chimg khong 6n dinh.
- Khi dong co ngudi, ECM sé& diéu chinh luong xing bang cach ting thoi gian mé
cua kim phun, phu hgp véi dién phat ra tir cam bién ECT, phu thudc vo tinh trang dong
co khi diéu khién IACV, n6 s& dua khi thém v6 dé duy tri tbc d6 cAm chirng nhanh.

S5 KIM PHUN

ECM
THOE GIAN PHUN
COBAN

+

THOT GIAN
PHUN CHINH
XAC CHO

BO BUGM GA PGM-FI

CAM BIEN ECT

PONG CC
NGUO!

Hinh 3.13 So dd sy van hanh hé théng PGM — Fi 1am giau xang khi may ngudi.
Lam giau xang khi tang tbc nhanh
Tinh trang dong co khi tang tdc nhanh: Khi budm ga mo dot ngot, thi luong khi
nap vao dong co s& nhiéu qua mirc. Ap suat chan khong tai c6 hiit s& nho hon lam thiéu
xang va hon hop xing — khi tré nén ngheo di, din dén dong co tré nén yéu tam thoi.
Khi buém ga mé dot ngot, ECM sé& diéu chinh luong xing theo dién ap ra tir cam
bién TP phy thudc véo tinh trang dong co. Kim phun dugc gitr mo thoi gian dai hon dé

cung cap nhiéu xing hon téi xy lanh, tao ra ty 1¢ hdn hop 1y tudng.
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Sad sty ﬁ MAOM €

Hinh 3.14 So dd sy van hanh hé théng PGM-Fi lam giau xang khi ting toc nhanh.
Cit cung cap nhién liéu khi phanh
Tinh trang dong co khi phanh: khi buém ga dong va phanh thi dong co sé thiéu khi
nap. Vi thé dan dén khong chay va khi ga chua chay hét s& ra ngoai khi quyén.
Khi buém ga dong va phanh, ECM phat hién ga dong hoan toan, theo dién ap ra tir
cam bién TP va CKP. ECM nglng cung cap xing vio trong xy lanh bang cach dit thoi
gian phun bang 0 dé tranh hdn hop khi chay chua hét lot ra ngoai dong thoi tiét kiém

xang.

KM PHUN
HUGM OA

CAM BIEN TP -

Hinh 3.15 So dd sy van hanh hé théng PGM-Fi cét cung cip nhién liéu khi phanh.
3.4.6. Uu, nhwoc diém ciia hé thong nhién ligu phun xing dién tiv

Déi v6i xe may, dong co thudng chi c¢6 1 xy-lanh, loai xe may cong suit 16n ciing
thuong chi ding dong co chir V 2 xy-lanh nén khong ton tai van dé sai 1éch vé nong do
ctia khi hdn hop. Tuy nhién, do dong co dung bd ché hoa khi nén lai mac phai nhuoc
diém co ban 1a sy hinh thanh khi hdn hop dua vao d6 chan khong ¢ hong khuéch tan
nén hat nhién liéu phan bd va bay hoi hoa tron khong déu tham chi hoi xing con ngung
dong trén dudng nap. Mot nhuoc diém 16n nira 1a budm ga va hong khuéch tan cia bd
ché hoa khi da tao nén strc can trén duong nap nén anh huong dén kha ning ting cong
suét cuia dong co; lam tang lugng ti€u thu nhién licu.

Uu diém: Str dung hé thong phun xing dién tir trén xe may 12 mot tién bo k¥ thuat
¢ wu diém vuot troi so v6i cac loai xe may dung ché hoa khi thong thudng. C6 thé ké

vai uu diém chinh sau day:
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- Tiét kiém nhién liéu hon xe dung ché hoa khi tir 15-20%

- Bbong co lam viéc t8i wu hon & cac ché do.

- Khi thai it ddc hai hon.

Nhuoe diém :

- Gi4 cao: Do cu tao phirc tap hon nén chi phi ctia hé théng phun xing dién tir cao
hon bd ché hoa khi, tir d6 ddy gia thanh xe cao hon.

- Yéu ciu khét khe vé nhién liéu: Do hé théng nhién liéu ¢6 céu tao phtrc tap, co
d6 nhay cam cao nén yéu cau rat khit khe vé chat luong nhién liéu va khong khi. Trong
qua trinh phun xang, néu chat lugng nhién li¢u khong tbt, bo loc lam viéc khong hi¢u
qua s€ rat d& dan toi viée kim phun bi téc, dong can.

- Chi phi stra chita, thay thé cao: Ciing do cdu tao phirc tap nén viéc sira chira va
bao dudng kho khian doi hoi trinh d6 chuyén mén cao va phai c¢6 thiét bi chuyén ding
dé kiém tra. Ngoai ra, viéc thay thé phu tung linh kién ctia hé thong nay ciing cao hon
binh thuong, thdm chi phai thay ca cum.

- D& bj hong hé thdng bom nhién liéu: Trong qua trinh st dung, nhiéu ngudi cd
thoi quen nhan nat khéi dong ngay sau khi bat khoa dién, hoac nhan nat khéi dong lién
tuc, diéu nay khién hé théng bom nhién li€u s€ khong c6 thoi gian nap da nhién liéu vao
voi bom, 1am giam tudi tho cta hé thong bom nhién liéu.

3.5. Mo ta chi tiét hoat dong ciia ECU xe giin may
3.5.1. Gigi thiéu chung vé ECU

ECU la thiét bi diéu khién dién tir trung tdm, dugc tich hop trong cac hé théng dong
co hién dai, dic biét 1a cac dong co sur dung phun xang dién tir (FI - Fuel Injection).
ECU gitip d6ng co van hanh t6i vu bang cach thu thap dir liéu tir cic cam bién, xt 1y

thong tin va diéu khién cac co ciu chip hanh theo thoi gian thyec.

Hinh 3.16 ECU xe may Honda Lead 110cc.
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Hinh 3.17 Ban v€ hé théng ECM 38770-GGE-901 Honda LEAD 110cc.
ECU hoat dong theo chu trinh khép kin gém cac budc sau:
Budc 1. Thu nhan dir liéu dau vao: ECU nhan tin hiéu tir cac cam bién TPS, CKP,
MAP, ECT, IAT, O2,...
Bude 2. Xt 1y dir liéu: Tin hiéu cam bién duoc chuyén d6i ADC (Analog —
Digital), sau do6 xir Iy bang b vi diéu khién
Buéc 3. Tinh toan diéu khién: ECU sur dung céac thuat toan diéu khién dya trén ban
dd dé tinh toan:
- Luong nhién li¢u can phun (theo ty 1& hoa khi tbi wu).
- Thoi diém déanh ltra phit hop (s6m — mudn).
Budc 4. Phat 1énh diéu khién: Gui tin hi¢u diéu khién dén kim phun, bobin danh
Itra, IACV,...
Budc 5. Theo ddi phan hdi: Néu c6 cam bién 02, ECU sé so sanh nong do khi xa
v6i mire 1y tuong dé hiéu chinh hoa khi (Closed Loop Control).
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Buéc 6. Chan doan va canh bao 16i: Khi phat hién sai léch, ECU s€ kich hoat den
béo 16i (MIL) va ghi ma 16i DTC vao bo nhé.
3.5.2. Hé théng cdm bién diéu khién
Vai tro ctia cam bién: Mdi cam bién cung cép thong tin cho ECM béi nhitng

thong tin nhu nhiét do, ap suat dugc chuyén thanh tin hiéu dién (dién ap V).

Hinh 3.18 Hé théng cam bién diéu khién cta hé théng PGM-Fi trén xe LEAD 110.
3.5.2.1. Hé théng cam bién — tin hiéu dau vao cho ECU
Cam bién vi tri truc khuyu (CKP - Crankshaft Position Sensor). Cam bién CKP
xac dinh toc do dong co va goc cua tryc khuyu. Cam bién CKP bao g6m nhiing tur tro
trén banh da (9 méu) va bd cam bién duoc cAu tao tir nam chadm vinh ciru va cudn day.
Khi tir tré' cat ngang cam bién CKP khi truc khuyu quay, lam thay d6i duong tir thong
trong cudn day. Cam bién CKP nhan biét su thay doi nay bang cach chuyén d6i chiing

thanh su thay d6i dién ap va goi xung dién ap dén ECM (9 xung trén mot vong quay).
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Hinh 3.19 Cu tao cam bién vi tri truc khuyu ( dong xe Honda).

Cam bién vi tri buém ga (TPS - Throttle Position Sensor). Cam bién vi tri canh budém
ga duoc lap dong truc véi canh budém ga. Cam bién nay chuyén goc mé budém ga
thanh tin hiéu dién ap va giri vé ECM. Khi canh budm ga thay d6i, cam bién sé dua tin
hiéu dién ap vé ECM, ECM sé xac dinh khoang thoi gian phun co ban va diéu khién
ngat nhién liéu khi giam tdc (canh budém ga dong dot ngdt dong thoi sé vong quay
dong co cao), ting nhién lidu khi ting toc.
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Hinh 3.20 Ciu tao va duong dic tuyén cam bién vi tri canh buém ga.
Cam bién ap suét khi nap (MAP - Manifold Absolute Pressure). Cam bién ap suét
duong 6ng nap do ap suat duong dng nap va géi tin hiéu dién ap vé ECM, ECM nhan
tin hi¢u nay dé biét duoc ché d tai cia dong co cling vdi tin hiéu s6 vong quay dong

co tur d6 tinh toan thoi gian phun co ban va goc danh Itra sém.
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Hinh 3.21 CAu tao va vi tri cam bién MAP.

Hoat dong va chirc ning. Gom mdt chip silicon gin lién véi budng chan khong
dugc duy tri do chan khong chuén, tit ca dit trong bo cam bién. Mot phia cua chip tiép
xuc v6i dudng 6ng nap phia kia duoc tiép xtic voi do chan khong trong budng chan
khong. Ap suat duong 6ng nap thay d6i lam hinh dang cua chip thay d6i 1am gié tri dién
tré ctia n6 thay do6i theo mirc do bién dang.

Su dao dong cua gia tri dién trd nay duoc chuyén thanh tin hi€u dién ap nho IC lép

bén trong cam bién va sau d6 tin hi€u nay duogc goi vé ECM.
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Hinh 3.22 Puong dic tuyén cam bién MAP.
Cam bién nhiét d6 khi nap (IAT - Intake Air Temperature). Cam bién ding dé xac dinh
nhi¢t do khi nap vao dong co. Céu tao gém mot nhiét dién tré am lép bén trong cam
bién, khi nhiét do khi nap thay dbi thi gia tri dién trd s& thay d6i lam dién ap goi vé
ECM thay d6i.
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Hinh 3.23 Céu tao cam bién nhiét do khi nap.
Ti trong khong khi s& thay d6i theo nhiét d6. Néu nhiét 6 khong khi cao thi ham lugng

oxy trong khong khi thip va nguoc lai. ECM sé& xac dinh khoang thoi gian phun (lugng
phun) theo nhiét d6 khi nap.
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Hinh 3.24 Puong dac tuyén cam bién nhiét dg khi nap.

Cam bién nhiét d6 dong co (ECT - Engine Coolant Temperature hodc Cylinder Temp
Sensor). Cam bién dung dé xac dinh nhiét do dong co. Chu tao gSm mot nhiét dién tré
am lap bén trong cam bién, khi nhiét do nudc lam mat thay doi thi gia tri dién trg sé
thay d6i lam dién 4p goi vé ECM thay d6i. ECM nhan tin hiéu tir cam bién va gai tin
hi¢u dén diéu khién:

- Banh Itra sém.

- biéu khién téc d6 cAm chimg.

- Piéu khién khoang thoi gian phun theo nhiét d6 dong co.
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Hinh 3.25 Céu tao va duong dic tuyén cam bién nhiét d6 nude lam mat.

Cam bién oxy (02 Sensor - Oxygen Sensor). Cam bién 02 xéac dinh luong oxi c6
trong khi thai. Cam bién 02 bao g@)m 6ng hinh try, dugc ma mot 16p zirconia. Bén
trong tiép xtic khi troi, bén ngoai tiép xtc vai khi thai. Thiét bi zirconia tao ra mot sirc
dién dong boi sy khac nhau gitra néng do oxi gitra khong khi va khi thai & mgt nhiét
do xac dinh.

Cam bién oxi xac dinh nong do oxi c6 trong khi thai bang cach do stc dién dong.
Dién 4p ngo ra ciia cam bién Oxi khoang OV khi su chéch 1éch nong do6 oxi gitta khong
khi va khi thai rat nho (khi ti 1¢ khong khi/nhién liéu nghéo), khoang 1V khi chénh léch
16n (tie 1€ khong khi/ nhién li¢u 14 giau).

ECM nhan tin hiéu tir cam bién va ECM xac dinh khoang thoi gian phun nhién liéu
tuong tng v4i nong dd oxi co trong khi thai

S(rC DIEN DONG (DIEN AP)

CAO
Ti LE KHONG KHi / NHIEN LIEU GIAU
Ti LE KHONG KHI / NHIEN LIEU
NGHEO
THAP
NAP NO MAP nO MNAP
NEN XA NEN XA

Hinh 3.26 Pudng dic tuyén cam bién O,.
3.5.2.2 B xw ly trung tam ECU
ECU gbém mdt vi diéu khién (MCU) véi ROM, RAM va cac cong I/O. Chira céc

ban dd diéu khién (Fuel Map, Ignition Map) da l4p trinh sin, xac dinh luong nhién liéu
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Xe gin may st dung Amoniac NH3 1am nhién liéu

va thoi diém danh ltra phu hop véi ting didu kién hoat dong (MAP vs RPM, TPS vs
RPM,...).

C6 kha ning ty diéu chinh va hoc lai (self-learning), ghi lai ma 16i (DTC), luu vao
bd nhd khong bay hoi (EEPROM).
3.5.2.3. Co céu chép hanh — tin hiéu dau ra ciia ECU

Kim phun nhién li¢u (Fuel Injector)

Hinh 3.27 Kim phun.
Piéu khién: ECU bat/tat kim phun dua trén tinh toan thoi gian mo (pulse width — don vi
ms). Nguyén 1ly: Pién dp 1am nam chdm hat m¢ van phun, nhién li¢u dugc phun tan
suong.
Bobin danh Itra (Ignition Coil)

Hinh 3.28 Bobin danh Itra.
Diéu khién: ECU kich bobin tao cao ap dung thoi diém. Nguyén 1y: ECU déng/ngit

dong so cap trong cudn day dé tao ra tia ltra manh & bugi.
Van diéu khién khong tai (IACV - Idle Air Control Valve)
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Xe gin may st dung Amoniac NH3 1am nhién liéu
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Hinh 3.29 Van diéu khién khong tai.

Vai tro: Duy tri toc d6 cam chimng on dinh bang cach diéu chinh luong khong khi
vao budng ddt khi khong ga.

Céc dau ra khac:

- biéu khién relay quat lam mat, relay bom xing, dén bao 161 MIL,...

- Giao tiép chuan K-Line/OBD véi may chan doan.

3.5.3. Trinh tw hoat dpng ciia ECU theo chu trinh diéu khién

Budce 1. Khoi dong dong co

ECU bat bom xdng — kiém tra tin hiéu cam bién — phat 1énh phun xing va danh
Iira. ECU dua hé théng vao ché do open-loop (chua dung cam bién oxy).

Budc 2. Khi may 6n dinh (van hanh)

ECU chuyén sang closed-loop (néu c6 O2 sensor). Lién tuc diéu chinh ty 1é hoa
khi duya trén phan hoi cia cam bién oxy. Piéu khién danh Itra theo ban d6 danh lira va
dicu kién tai.

Budc 3.Trong qua trinh tang toc, giam toc: ECU nhan tin hiéu thay d6i tir TPS —
thay doi thoi gian phun xing nhanh chéng. Co thé cat phun trong giam ga hoan toan
(Deceleration Fuel Cut-ofY).

Budc 4.Trong diéu kién dic biét: ECU ting thoi gian phun khi may ngudi, tang
tdc,... Giam thoi gian phun néu may qua nong.

3.6. Tinh toan dong hoc, dong luc hoc ciia xe gin may LEAD Kkhi chay bing xing
va biang NH3
3.6.1. Phwong trinh cdn bang luc kéo tong quit

Luc kéo tiép tuyén & cac banh xe chii dong dung dé khic phuc céac luc can chuyén

dong. Biéu thirc can bang gitta liwc kéo & cac banh xe chu dong va cac luc can duge goi

1a phwong trinh can bang lyuc kéo.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Hinh 3.30 So dd cac luc va moémen tac dung 1én 6 t6 khi chuyén dong 1én ddc.
Trong do:
— Trong lugng toan bg cua O to.
F,—Luc kéo tiép tuyén & cac banh xe chii dong.

Ffl >

F, - Luc can khong khi.

F,,—Luyc can ldn ¢ cac banh xe bi dong, chu dong.

F, - Luc can lén doc.

F, - Luc can quan tinh khi xe chuyén dong khong 6n dinh (co gia tdc).

F - Luc can 6 moc kéo.

Z,,Z - Phan luc phap tuyén ctia mat duong tac dung Ién cac banh xe & cau trude,
cau sau.

M, , M,, - Momen céan ldn & cdc banh xe cau trudc, cau sau.

M ;;,M ;, - Momen quan tinh & cac banh xe cau trude, cau sau,

Xét trudong hop tong quat, ta co:

F}C:FfiE.+FwiFj+Fm (3.1
Lyc can lan F:
F,=(Z,+2,)f = fGcosa (3.2)
Luc can 1én doc F:
F =Gsina (3.3)
Luc can khong khi F:
F =KFv (3.4)
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Lyc can quan tinh F ;

G .
Fy=06,—] (3.5)
g

Lyc cdn ¢ moc kéo F -

Truong hop dang xét khong str dung ro mooc nén:
F =0 (3.6)

Luc kéo tiép tuyén ¢ banh xe chu dong F:

M, My M0

F = = 2 (3.7
) T T
Tong luc can F,:
F =F tF+F,*F, (3.8)
3.6.2. Phwong trinh cdn bang cong sudt
Xét truong hop tong quat, ta co:
B =P, +tP+P £P +P, (3.9)
Cong suat kéo ¢ banh xe chu dong B
P =Fy=Md, (3.10)
Ty
Cong suit can lan P,
P, =F,v=G.fysina (3.11)
Cong suét can lén dbc P:
P =Fv=Gvsina (3.12)
Luyc cén quan tinh P,
G .
P =Fv=06,—jv (3.13)
g
Luc can khong khi P :
P, =KFV (3.14)

Cong suat tiéu hao dé thang lyc can & moc kéo P, :

Truong hop dang xét khong sir dung ro mooc nén

P =0 (3.15)
Cong can P:
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Xe gin may st dung Amoniac NH3 1am nhién liéu

P =P tP+P,+P (3.16)

3.6.3. Phwong trinh dwong dac tinh ngoai

Puong dic tinh ngoai cua dong co gdm nhitng dudng cong biéu dién sy thay doi
tuong Ung cua cac dai luong céng suat, mémen ciia dong co twong Gmg véi timg s6 vong
quay cua truc khuyu dong co.

Céc duong dic tinh nay bao gdm:
- Puong cong suat: P = f, (ne)
- Puong Mémen: M, = f, (”e)

Phuong trinh cong suit twong Gng véi timg gia tri s vong quay cta truc khuyu

dong co dugc viét theo cong thirc thuc nghiém ctua S.R.Lay Pécman:
2 3
Pp=P_|al +b£”e} —c{”ej (3.17)
nN nN nN

n, — s6 vong quay cua truc khuyu tmg véi timg gia trj cong suat [Vg / ph]

Trong do:

n, — s6 vong quay cia truc khuyu (mg véi cong suat cyuc dai [vg / ph]
a,b,c — cac hé s thuc nghi¢m cua S.R.Lay Décman.
Phuong trinh momen: Phuong trinh mémen tmg véi timg gid tri sé vong quay cta
tryc khuyu dong co dugc viét theo biéu thirc dudi day:
10°.N,
M. = 1,047.n, (N.m) 19
3.6.4. Tinh todn bdn kinh banh xe
Chon 16p sau theo xe Honda LEAD 110cc : 100/90-M10
- Bé rong cua 16p B = 100 (mm)
- Ban kinh vanh banh xe d = 10 (in)
- Béanh kinh thiét ké cta banh xe:

B.60 d
7, = ——+—%25,4=187(mm) =0.187(m 3.19
"= T00 T2 (mm) (m) (3.19)
- Ban kinh lam viéc trung binh cua 15p:
r,. =Ar, =0,95.0,187 =0,178(m) (3.20)
Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vian Ga 119
Lé Duong Hung ThS.V6 Nhu Tung

L& Quoc Trong



Xe gin may st dung Amoniac NH3 1am nhién liéu

3.6.5. Tinh todn déng hoc, dpng luc hoc ciia xe gin mdy LEAD khi chay bing xing
3.6.5.1. Xdy dung dwong ddc tinh ngoai

Céac duodng dic tinh téc do ngoai ciia dong co 1 nhitng dudng cong biéu dién sy
phu thudc cua cac dai luong cong suit, momen va sut tiéu hao nhién liéu cua dong co
theo s6 vong quay cua truc khuyu dong co. Cac dudng dic tinh nay gom:

- Puodng cong suit Ne=Pe = f(ne)

- Pudng mémen xodn: Me = f(ne)

- Tinh cong suit & s6 vong quay khac nhau :

- Str dung cong thirc Lay Pec Man :

- Iy (o _ e (Il 21
N, N@max[a(nN)+b(nN) C(nN)] (3.21)

&> Ne=Ne_ [a.A+bA*>—c.A’] (KW)

max

Trong do:
Nemax v nn — Cong suét cuc dai ciia dong co va sb vong quay twong tng (kW-
vong/phut)
Ne va ne — Cong suét va sé vong quay & 1 thoi diém trén duong dic tinh (kW —
vong/phut)
Tinh m6 men xo04n cua tryc khuyu dong co tng véi sé vong quay ne khac nhau
M, = 9550.M(N.m) (3.22)
n[v/ p]

Tu do, ta lap duogc bang sau:
- Céc thong s6 nN, Ne, Me d3 c6 theo cong thuc tinh
_Cho A= v&i 1=0,1;0,2;...1
nN
Ta c6 bang sau:
Bang 3.4 D6 thi dic tinh ngoai dong co

A ne (v/f) Me (N.m) Ne (kW)

0.10 750 8.88 0.70
0.20 1500 9.45 1.48
0.30 2250 9.86 2.32
0.40 3000 10.11 3.17
0.50 3750 10.19 4.00
0.60 4500 10.11 4.76
0.70 5250 9.86 5.42
0.80 6000 9.45 5.94
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Xe gin may st dung Amoniac NH3 1am nhién liéu

0.90 6750 8.88 6.28
1.00 7500 8.15 6.40

Sau khi tinh toan va xu 1i sb liéu liéu ta xay dung duoc duong dac tinh ngoai véi

cong suit Ne (kW) va mémen xodn Me (Nm)

Do thi dudng dic tinh ngoai ciia dong co

12,00 7,00

10,00 7 / X s
5,00
8,00 - / Sy
4,00 2
6,00 - / 5
3,00 ©
4,00 - / Ne (kW)
2,00
2,00 - /

0,00 0,00
0 2000 4000 6000 8000

vantoc-rpm

Me-N.m

Me (N.m)

Hinh 3.31 D6 thi duong dic tinh ngoai ctua dong co.
Tri 56 Memax xac dinh theo dd thi 1a: Memax= 10.19 N.m
3.6.5.2. Xdc dinh ti sé truyén ciia truyén liec chinh, ti so truyén cao nhdt va ti sé
truyén ciia cdc sé do ciia hdp sé
Thong s6 k¥ thuat cia dong co Honda LEAD 110cc nhu sau:
Bang 3.5 Thong s6 ki thuat cia dong co Honda LEAD chay bang xing

Cong suét cuc dai 6400 W
S6 vong quay tng véi cong sudt cuc dai 7500 vong/phut
M6 men xoin cuc dai 9,3 N/m

Sb vong quay tng v4i md men xodn cuc dai | 6250 vong/ phut

Ty s truyén cia hop sé6 CVT & sb thap 2,59 : 1
Ty s truyén cua hop s6 CVT & sb cao 0,88 : 1
Ty s truyén cua giam toc cudi cung 9,432
Bén kinh banh xe chu dong 187 mm

Xe Honda Lead khong c6 hop s6 phu va truyén lyc chinh riéng biét nén L=l =1
Ti s6 truyén cia CVT thay doi lién tuc tir gid tri cao nhat dén gia tri thap nhat. Dé tinh
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Xe gin may st dung Amoniac NH3 1am nhién liéu

toan strc kéo can thiét phai tinh & cac ti s6 truyén khac nhau ctia hop s6. C6 hai phuong
phap tinh toan strc kéo ctia hop sb CVT:

- Phuong phap giai tich: tim duoc cong thirc tng quat tinh toan ti s truyén
ciia CVT. Nhung do CVT lam viéc v6i vo sd ti s6 truyén nén phuong phap nay rat
kho thyc hién trong khuén khé dd 4n nay.

- Phuong phap sb: chia khoang ti sd truyén cua CVT trong giai gii han cua
ti s6 truyén cho phép. Khoang chia cang nho, cang nhiéu ti sé truyén thi két qua
cang chinh xac. D6 thi md ta cang chinh xac va min hon. Pay 1a phuong phap t6
ra c¢6 wu thé hon mic du van chua tong quat. Trong khuon kho cta do an 1an nay
nhém em xin trinh bay phuong phép tinh toan nay tir d6 dé xuat phuong phap
chung dé phan tich kha ning dong luc hoc cia 6 to sir dung CVT.

- Do hop s6 CVT bién thién lién tuc ti s6 truyén nén viéc tinh toan truc tiép
ti sb truyén la viéc khong thé, vay dé thuan loi trong tinh toan s€ chia dai ti s6
truyén tir 0,88-2,59 ctia CVT thanh 6 khoang tmg vé6i 6 “tay s6 truyén” véi cac ti

sO truyén tai cac “tay s0” nhu sau:

+ Tay s6 1: ih1 =2,59 + Tay s6 4: ih4 = 1,33
+ Tay s6 2: ih2 = 1,97 + Tay s 5: ih5 = 1,14
+ Tay s6 3: ih3 = 1,58 + Tay sb 6: ih6 = 0,88

3.6.5.3. Xdy dung do thi can bang luc kéo doi vdi
Phuong trinh can bang luc kéo cia 6to:

F,=F +F+F +F (3.23)
Trong do:
+ F, —luc kéo tiép tuyén & banh xe chu dong
F;{ — Mk — Me 'lo 'lhi 'nTL (324)
]/}7x rbx
+ F,—lygccanlan F,= G.f.cosa= G.f (do a=0) (3.25)
+ F —luccanlén dbc F = G.sina = 0 (doa=0) (3.26)

+ F, —lyc quan tinh (xuat hién khi xe chuyén dong khong on dinh)

G .
P=—20,j (3.27)
g
, A , 2
+ F —luc can khong khi F =KFy (3.28)
+ F_.-Luyccan F.=F,+F, (3.29)
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Xe gin may st dung Amoniac NH3 1am nhién liéu

- Van toc ing vo1 moi tay so:
v = e
304, .0,

(3.30)

- Tu 2 cong thuc va céc gia tri ti sb truyén ta v& duoc do thi can béng luc kéo

Do thi cin bang liec kéo
1200,00
1000,00 //\\
\ Tayso 1
800,00 .
= —Taysb 2
& Tay s6 3
3 e —
b:o 600,00 |— \ Tays6 4
B /\ ——Taysd5
400,00 — .
- — — Tay 56
a— y ———FC
200,00 / Fo
0,00
0,00 5,00 10,00 1500 20,00 25,00 30,00
Van téc -m/s
Hinh 3.32 D4 thi can béng luc kéo.
3.6.5.4. Xdy dung do thi can bang céng sudt
Phuong trinh can bang cong suit tai banh xe chii dong:
N,=N,+ N,+ N,+ N, (3.31)

Cong suét truyén dén cac banh xe chii dong khi kéo ¢ tay so thir I duoc xac dinh

theo cong thuec:
Ny =Ny
Vi v 2y, n,
o1V, =——"
60.4, .44 .,
Xét may chuyén dong trén duong bang:
>N,=N,+ N,
=YN =G.fv+KFy

Tur cac cong thire trén ta dugce do thi can bang cong suat:

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga
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Do thi cdan bang cong suat
7,00

6,00

I/ /Y "
N /Y —
NN/ e
Ny /4 e

ms

Céng sudt kéo - kW

0,00
0,00 5,00 10,00 15,00 20,00 25,00 30,00
Van t8c - m/s

Hinh 3.33 D0 thi can bang cong suat.
3.6.5.5. Xay dwng do thi nhén t6 dpng lwc hoc
Nhan t6 dong luc hoc 1a ty ) gitta hi¢u s6 cua luc kéo tiép tuyén Fx va luc can

khong khi Fy vé6i trong luong toan bo. Ty sd nay dugc ky hiéu 1a “D”

G(f+i)+§.j.5j
g

- F+F +F ]

o St B = fritts (334)

G G G g

Xay dyng db thi
F,=| Metotultn _ g g2 | L (3.35)
o G
TN,

v, = et 3.36
T304 4, (.3¢)

Do thi nhan t6 dong luc hoc thé hién mbi quan hé gitta D véi toc d6 chuyén dong
v cta 6t6 khi du tai va dong co lam viéc & dudng dac tinh tdc d6 ngoai, D = f(v)
Nhan t6 dong hoc theo diéu kién bam duoc xac dinh nhu sau
2
_ F,—P, _ p.G,—K.F.v

D (3.37)
v G G
Tt cac cong thirc trén ta dugc dd thi nhan t6 dong luc hoc:
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Dé thi nhan té déng lie hoc
0,40

0,35

I
; y \ \ —D1

—D2
0,25 \
0,20
g o
’—\\ ——D phi
0,05

\ Dc

0,00 5,00 10,00 15,00 20,00 25,00 30,00
Van téc - m/s

Nhén t8 dong luc hoc D

Hinh 3.34 D) thi nhan td dong luc hoc.
3.6.5.6. Xdy dung do thi gia téc
Biéu thuc tinh gia toc:
; Di —f-i
J=—~
0,

J

g

Khi 6t6 chuyén dong trén duong bang (a = 0) thi:

-_Di_f
=758

J

Trong do:

(3.38)

(3.39)

+ D;— gia tri nhan t6 dong luc hoc o tay so thir i tuong Gng voi toe do vi da

biét tir d6 thi D = f(v);
f, i — hé sb can lan va d6 ddc cua duong;
Jj, — gia toc clia 6t6 & tay sb thir i.
+ 0,-hé sO ké dén anh huong ciia cac khdi lwong chuyén dong quay
8= 1+0.05(1+i,%)

Tir cac cong thic trén ta duoc d6 thi gia tc:

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vin Ga
L& Duong Hung ThS.Vd Nhu Tung
L& Quoc Trong

(3.40)

125
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Do thi gia toc

2,50
2,00 N

- \\\ — 1
1,50 TN 2

i::::::::ié\ — 3
1,00 s -
0,50 —— N j5
0,00

-0,50

Giatdcj

0,00 5,00 10,00 15,00 20,00 25,00 30,00
Vant8c - m/s

Hinh 3.35 D0 thi gia tc.
3.6.5.7. Xdy dwng do thi ting toc va quing dwong ting téc

Thoi gian ting tdc dwa vao hinh dang cua dd thi gia tdc nguoc ta co thoi diém

chuyén tur s0 thap sang so cao 1a tai Vimax cua tung tay so.

1
j = @ =dt = —'dv
dt j
tvlfv2 = Ildv
2 J
Tinh gan dung theo cong thc:
I 1
7+f .(Vi _Vj)
.]1 .]]
Z‘v-—v -
i~V 2
t:J.l.dszAtj ~yAL .i+ : 1 (s)
Vi ] 2 .]z'n .]i(n+1)

Quing dudng ting toc

dS=v.dt — S:jvdx

b

Ttr d6 thi t = f(v)

(3.41)

Taco:Si=FK, —voi F phan dién tich gii han bai cac duong t=f(v) ;t=t;;t=

t> va truc tung dd thi thoi gian ting tc > Quing dudng ting toc t Vinin+ Vimax:

Sinh vién thuc hién: Nguyén Gia Huy Huéng din: GS. TSKH. Bui Vin Ga
L& Duong Hung ThS.Vd Nhu Tung
L& Quoc Trong

126



Xe gin may st dung Amoniac NH3 1am nhién liéu

SN — A (3.42)

Dbi v6i hop s6 CVT sy mat mat toc d6 va thoi gian khi chuyén sé gan nhu bang 0.

Tir cac cong thie trén ta duoc d6 thi thoi gian va quing duong ting toc:

Db thi thoi gian ting téc va quang dwong ting toc
160 12

140

120 ﬂ "
100 / / - 8
80 / / 6
60 / / _(Sm)
. / / -4
20 / / -2
- .

0,00 2,00 4,00 6,00 8,00 10,00 12,00
Van t8c - m/s

S (m)

t(s)

Hinh 3.36 D6 thi thoi gian va quang dudng ting tdc.

3.6.6. Tinh todn déng hoc, dopng liec hoc ciia xe gin mdy LEAD khi chay bang NH;
3.6.6.1. Xdy dung dwong dac tinh ngoai

Cac duong dic tinh toc do ngoai cua dong co 1a nhitng duong cong biéu dién sy
phu thudc cua cac dai luong cong suit, momen va sut tiéu hao nhién liéu cua dong co
theo s vong quay cua truc khuyu dong co. Cac duong dic tinh nay gom:

- Puodng cong suit Ne=Pe = f(ne)

- Pudng momen xodn : Me = f(ne)

Tinh cong suit ¢ s6 vong quay khac nhau :

- Str dung cong thirc Lay Pec Man :
ne ne ne
N,=N (—)+b(—) —c(—) 3.43
e = Nowxla (nN)+ (nN) C(I’IN) ] (3.43)

< Ne=Ne, [ad+bA*—cA’] (KW)

max
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Trong do:
Nemax VA v — COng sudt cuc dai ciia dong co va sb vong quay twong tng (kKW-
vong/pht)
Ne va ne — Cong suit va sd vong quay ¢ 1 thoi diém trén dudng dic tinh (KW —
vong/pht)
Tinh mé men xodn cia truc khuyu dong co tmg voi sé vong quay ne khac nhau:
u, =9550. YLy ) (3.44)
n[v/ p]

Tu do, ta lap dugce bang sau:

Céc thong s6 nN, Ne, Me d3 c6 theo cong thtrc tinh

Cho A=2¢ véi 1=0,1:0,2;...:1

Ry

Ta c6 bang sau:

Bang 3.6 D6 thi dic tinh ngoai dong co

A ne (v/f) Me (N.m) | Ne (kW)

0.10 750 8.05 0.63
0.20 1500 8.57 1.35
0.30 2250 8.94 2.11
0.40 3000 9.16 2.88
0.50 3750 9.23 3.63
0.60 4500 9.16 4.32
0.70 5250 8.94 491
0.80 6000 8.57 5.38
0.90 6750 8.05 5.69
1.00 7500 7.39 5.80

Sau khi tinh toan va xt 1i s6 liéu liéu ta xay dung dugc duong dac tinh ngoai vdi

cong suit Ne (kW) va mémen xodn Me (Nm)
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Do thi dwong diic tinh ngoai ciia dong co

10,00 7,00
9,00 -

6,00
8,00 - — )<
7,00 - / 5,00
6,00 1 4,00 =

g X
i'l’ > / 3,00 2
4,00 - / Ne (kW) ’
3,00 - 2,00

2,00 / Me (N.m)
1,00
1,00 - 7~
0,00 0,00
0 2000 4000 6000 8000

vantoc-rpm

Hinh 3.37 D6 thi duong dic tinh ngoai ctua dong co.
Tri 50 Memax xac dinh theo dd thi 1a: Memax= 9,23 N.m
3.6.6.2. Xdc dinh ti sé truyén ciia truyén liec chinh, ti so truyén cao nhdt va ti sé
truyén ciia cdc sé do ciia hdp sé
Thong sb ky thuat cua dong co Honda LEAD 110cc nhu sau
Bang 3.7 Thong s6 ki thuat ciia dong co Honda LEAD chay bang NH;

Cong suét cuc dai 5800 W
S6 vong quay ung véi cong sudt cuc dai 7500 vong/phut
M6 men xodn cuc dai 9,3 N/m

Sb vong quay tng v4i md men xodn cuc dai | 6250 vong/ phut

Ty s truyén cta hop s6 CVT & sb thap 2,59 : 1
Ty s6 truyén cta hop s6 CVT & s cao 0,88 :1
Ty s6 truyén cua giam toc cudi cung 9,432
Bén kinh banh xe chu dong 187 mm

Ti s6 truyén ciia CVT thay dbi lién tuc tir gia tri cao nhat dén gia tri thap nhat.
Dé tinh toan strc kéo can thiét phai tinh & cac ti s6 truyén khac nhau cta hop sb.
C6 hai phuong phap tinh toan stc kéo ctia hop sb6 CVT:

- Phuong phap giai tich: tim dugc cong thirc tbng quat tinh toan ti sb truyén
ctia CVT. Nhung do CVT 1am viéc v6i vo sd ti s6 truyén nén phuong phap nay rat
kho thuc hién trong khudn khé d6 an nay.

- Phuong phap sb: chia khoang ti sd truyén cua CVT trong giai gii han cua
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ti s6 truyén cho phép. Khoang chia cang nho, cang nhiéu ti sé truyén thi két qua
cang chinh x4c. D thi mé ta cang chinh xac va min hon. Dy 1a phuong phap to
ra c¢6 uu thé hon mic du van chua tong quat. Trong khuon kho cua do 4n 1an nay
nhém em xin trinh bay phuong phép tinh toan nay tir d6 dé& xuit phwong phap
chung dé phan tich kha ning dong luc hoc cua 6 t6 sir dung CVT.

Do hop s6 CVT bién thién lién tuc ti sb truyén nén viéc tinh toan truc tiép ti
s6 truyén 13 viéc khong thé, vay dé thudn loi trong tinh toan sé& chia dai ti s6 truyén
tir 0,88-2,59 cia CVT thanh 6 khoang tng voi 6 “tay s truyén” véi cac ti s truyén
tai cac “tay s6” nhu sau:

+ Tay s 1: ih1 =2,59

+ Tay s6 2: ih2 = 1,97
+ Tay s6 3: ih3 = 1,58
+ Tay s6 4: ih4 = 1,33
+ Tay s6 5: ih5 = 1,14

+ Tay s6 6: ih6 = 0,88
3.6.6.3. Xay dwng dé thi cdn bang lwc kéo doi vii
Phuong trinh c4n bang luc kéo ciia 6t:
F,=F + FE+ F +F, (3.45)
Trong do:
+ F, —luckéo tiép tuyén & banh xe chil dong

M, _ M, i i, .10,

F, = (3.46)
rbx ’/Z'Jx

+ F,—lyccanlan F,= G.f.cosa= G.f (doa=0) (3.47)

+ F, —luc can Ién dbc F = G.sina = 0 (doa=0) (3.48)

+ F, —lyc quan tinh (xuat hién khi xe chuyén dong khong 6n dinh)

G .
P =—0,] (3.49)
g
2 A 4 — 2
+ F—lgc can khong khi F, =KUFy (3.50)
+ F,.-Luyccan F.=F,+F, (3.51)
Vin tbc g v6i mdi tay so:
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v, = 2l (3 57)

1 .
30., .0,
Tur 2 cong thire va céc gia tri ti s6 truyén ta vé dugc do thi can bang luc kéo
Do thi can bang luc kéo
1000,00 . .
900,00 /,/\\
800,00 AN
\ ——Taysd 1
700,00 «
v Tay sb 2
. 600,00 .
K] /\ ——Tays63
500,00 |-
% /\\ Tays6 4
S 400,00 —— ~_ )
O —_— Taysbé 5
300,00
——Taysd 6
200,00 — Y y
100,00 —
0,00 Fo
0,00 5,00 10,00 15,00 20,00 2500 30,00
Van téc-m/s

Hinh 3.38 D thi can bang lyc kéo.
3.6.6.4. Xay dung do thi cin bang cong sudt
Phuong trinh c4n bang cong suét tai banh xe chu dong:
(3.53)
Cong sudt truyén dén cac banh xe chu dong khi kéo & tay
N,=N,+ N,+ N, + N, s6 thir I duge xac dinh theo cong thirc:

Nki = Ne77TL (3-54)
o 2, n,

Véi v, = e (3.55)
60.0, .44 .

Xét may chuyén dong trén dudng bang:
2N,=N,+ N, (3.56)

=YN =G.fv+KFV

Tt cac cong thirc trén ta dugc do thi can bang cong suat:
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Do thi cdn bang cong suat
6,00

5,00

E /; :; 7; E : —NKk1

s -

Ny & —

o —
1,00 ////// :I:G
0,00

0,00 5,00 10,00 15,00 20,00 25,00 30,00
Van t8c - m/s

Hinh 3.39 D6 thi can bang cong suat.
3.6.6.5. Xdy dwng do thi nhén t6 dpng lwc hoc
Nhan t6 dong luc hoc 1a ty s giita hiéu sd cua luc kéo tiép tuyén Fx va luc can
khong khi Fy véi trong luong toan bo. Ty sd ndy duogc ky hiéu 1a “D”

~ G .
CF-F _F+F+F, U IO

i
D =f+i+—.0. 3.57
G G G A Pl (3.57)
Xay dyng do thi
Mii.

F = [M—K.Ff}i (3.58)

T G
v, = Tt (3.59)

304 .,

D6 thi nhan t6 dong luc hoc thé hién mbi quan hé gitta D véi toc d6 chuyén dong
v cua 0t6 khi du tai va dong co lam viéc ¢ dudng dic tinh toe d6 ngoai, D = f(v)
Nhan t6 dong hoc theo diéu kién bam dugc xac dinh nhu sau:

2
BB, _¢G,~KFy

D = (3.60)
v G G
Tur cac cong thic trén ta dugce dd thi nhan té dong luc hoc:
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Do thi nhan té dpng lwc hoc

0,40
0,35
—D1
A 0,30
o — D2
o /\
< 0,25 7
e \ —D3
2 020 - _—
g’ \ —D4
© 0,15
o ’ —D5
O /\\
£ 0,10 ——D6
«
N — |
s \ D phi
0,00 ! Dc

0,00 5,00 10,00 15,00 20,00 25,00 30,00
Van té8c-m/s

Hinh 3.40 D4 thi nhan to dong luc hoc.
3.6.6.6. Xdy dung do thi gia toc

Biéu thtrc tinh gia tdc:

. D—-f-i
Jj= —f.g (3.61)
g
Khi 6t6 chuyén dong trén duong bang (a = 0) thi:
. Di _f

J
Trong do:
+ Di— gia tri nhan t6 dong luc hoc & tay s6 thtr i twong Gng voi tbe do vi da
biét tir d6 thi D = f(v);
f, 1 —hé sb can lan va do doc cua duong;
J; —gla téc ctia 6t O tay s thir i.
+ J,-hé s6 ké dén anh hudng cua cac khéi luong chuyén dong quay

8= 1+0.05(1+i,%) (3.63)

Tur cac cong thic trén ta dugce do thi gia tdc:
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Do thi gia toc
2,00
1,50 //\\ i1
/\ _j2
'S 1,00 — ,
R e —— —
© .
© 4
0,00 N — 6
-0,50
0,00 5,00 10,00 15,00 20,00 25,00 30,00
Vantdéc-m/s
Hinh 3.41 Do thi gia toc.
3.6.6.7. Xay dung do thi ting toc va quing dwong ting toc

dv
J=—

Thoi gian ting tdc dwa vao hinh dang cua do thi gia toc nguogc ta co thoi diém
chuyén tir s6 thap sang sb cao 13 tai Vimax clia ting tay sb

=dt = la’v
dt ]

J

Vi

Vs 1
tV] v, = j—dv
J
Tinh gan dung theo cong thc:

2

t:_.‘l.dv

=2 At, zzﬂ ,i+ : 1 (s)
wJ ‘ 2\ Ju Ji(n+1)

Quing dudng ting toc

Ta co:

dS=v.dt — S:jvdf
Ttr d6 thi t = f(v)

b

Taco:Si=FK, —voiF phan dién tich gidi han bai cac duong t=f(v) ;t=t;;t=

Sinh vién thuc hién: Nguyén Gia Huy

t2 va truc tung dd thi thoi gian ting téc. & Quing duong ting td¢ i Vmin = Vinax :

Huéng dan: GS. TSKH. Bui Vin Ga
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S = ZH:FSI'
i=1

(vl. —V; )-tv,.fvj
2

Dbi v6i hop s6 CVT sy mat mat toc d6 va thoi gian khi chuyén sé gan nhu bang 0.

=>8= (3.65)

Tir cac cong thic trén ta duoc d6 thi thoi gian va quing dudng ting tdc:

D6 thi thoi gian ting téc va quing dwong ting téc
140 12

120

100

S(m)
3
|
o
t(s)

)
20 /
_

0 0
0,00 2,00 4,00 6,00 8,00 10,00 12,00
Van téc - m/s
Hinh 3.42 D6 thi thoi gian va quing dudng ting tdc.
3.7. Nhan xét
3.7.1. Pdc tinh céng sudt va mémen xodn
Bang 3.8 So sanh dic tinh cong suat ma momen xoan giita xang va NH3
Thong sd Xing NH3
Cong suat cyc dai 6,4 kW tai 7500 vong/phut | 5,8 kW tai 7500
vong/phut
Momen xoan cuc dai 93 Nm tai 6250 93 Nm tar 6250
vong/phut vong/phut
Momen xoan cuc dai dat duoc 10,19 Nm 9,23 Nm
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Nhan xé&t:

Khi dung NH3, cong suat cuc dai giam khoang 9,4% so voi dung xing.

Momen xodn cuc dai khong thay d6i vé gia tri danh nghia (9,3 Nm) nhung gia tri
thue do duoc tir duong dic tinh cho thdy NHs thip hon (9,23 Nm so v6i 10,19 Nm).

Diéu nay cho thdy NH; c6 kha ning sinh céng kém hon so vé6i xing do dic tinh
nhiét tri thap, tdc d6 chay cham hon va kha ning ti bdc chay thap.
3.7.2. Ddc tinh lie kéo va céin bing lyc

Céc dd thj can bé’mg luc kéo cho théy khi str dung NHs, lyc kéo cuc dai ¢ cac tay
s6 déu nho hon mdt chut so voi khi dung xang. Lyc kéo cuc dai & tat ca cac tay sb khi
diung NH; déu giam khoang 9,4% so véi khi ding xang.

Diéu nay anh huong truc tiép dén kha ning leo ddc va ting tdc cia xe.
3.7.3. Pdc tinh cdn bang cong suit

D6 thi cho thay cong sut truyén tdi banh xe khi sir dung NH; thap hon khoang 10—
15% so véi khi str dung xdng ¢ cung diéu kién.

Diéu nay cho thiy hiéu suit tong thé thip hon, c6 thé do qué trinh chay NH; khong
hoan toan hodc do thiét 1ap hé théng danh lira chua tdi wu.
3.7.4. Nhan té dpng luc hoc D

Gia tri D khi dung NH; thap hon xing & hau hét cac tbc do van hanh.

biéu nay déng nghia vai viéc xe kho dat duoc gia tdc cao, dic biét khi c6 tai trong
16n hodc di trén duong ddc.
3.7.5. Gia toc va ting téc

Bang 3.9 So sanh gia toc va ting toc giita xing va NH3

Ti€u chi Xang NH3

Do dbc @6 thi gia tde Cao hon Thép hon
Thoi gian ting tdc Ngin hon Dai hon
Quing dudng ting tdc Ngén hon Dai hon

Xe chay béng NHs mat nhiéu thoi gian hon dé dat cung mot van tde, do cong suét

va luc kéo déu bi giam.

Bang 3.10 So sanh thoi gian va quing dudng ting tdc gitta xang va NH3

Lé Duong Hung
L& Quoc Trong

ThS.V6 Nhu Tung

Tay sb Thoi gian | Thoi gian | Chénh Quang Quang Chénh
ting toc | ting tdc | 1&ch [s] duong duong léch [m]
(Xang) (NHs) [s] ting toc | ting tbc
[s] (Xang) | (NHs)
[m] [m]
1 2.6 2.9 +0,3 11,7 13,1 +1,4
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Xe gin may st dung Amoniac NH3 1am nhién liéu

2 2.2 2.5 +0,3 15,5 17,2 +1,7
3 2.0 2.2 +0,2 19,3 21,0 +1,7
4 1.9 2.1 +0,2 23,1 25,1 +2,0
5 1.8 2.0 +0,2 26,6 28,9 +2,3
6 1.7 1.9 +0,2 30,0 32,4 +2.4
Két luén:

St dung NH: c6 tiém nang lam nhién liéu thay thé xang vi kha nang khong phat
thai CO.. Tuy nhién, can:

- T6i wu hé thdng danh lira va thiét ké budng chay cho NHs.

- Két hop hybrid NHs-xang dé dam bao cong suit va hiéu suat.

- Cai tién hé théng xir 1y va luu trit NHs an toan, pht hgp cho xe may.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

CHUONG 4: THIET KE CHUYEN POI XE GAN MAY HONDA LEAD CHAY
BANG XANG SANG CHAY BANG AMONIAC ( Nguyén Duy Quy thue hi¢n)

4.1. Thiét ké binh chira nhién liéu
4.1.1. Mt s6 yéu ciu

Viéc thiét ké binh chtra nhién liéu NH; (ammonia) cho xe may yéu cdu cac yéu tb
k¥ thuat nghiém ngdt va kha nang dam bao an toan do dic tinh cia NH3. NH3 ¢6 tinh
an mon va c6 thé gdy nguy hiém khi bi ro i, vi vay viéc thiét ké phai dap img cac tiéu
chuan an toan cao. Duéi day 1a cac yéu to can xem xét khi thiét ké binh chira nhién li¢u
NHj3 cho xe may:

Vit liéu binh chtra

- Chét liéu: Binh chtra phai dugc lam tur vat liéu chiu dugc sy an mon cuia NHs,
chang han nhu thép khong gi, hop kim nhém hoic cac vat lidu composite chiu n mon.

- Do bén: Vat liéu can c6 dd bén cao dé chiu duge ap suat khi NH3 duoc nén trong
binh. Binh chura c6 thé sir dung vat liéu composite nhu sgi carbon dé giam trong lugng
va ting do bén.

Thiét ké an toan

- Chéng 1o ri: Cac mdi han va khép ndi phai duoc thiét ké dac biét dé ngin ngira
10 ri NHs. Cac bo phan nhu van, 6ng dan, va gioang l1am kin can phai duoc kiém tra k¥
ludng.

- Van an toan: Can trang bi van an toan dé ngin ngira qua ap hoic khi ¢ su ¢
trong qua trinh nap hodac str dung nhién liéu.

- Van xa ap: Binh chtra phai ¢6 van xa ap dé giam thiéu rui ro khi ap suét trong
binh qua cao.

Hé¢ théng nap va xa nhién li¢u

- Co ché nap nhién liéu: Thiét ké cong nap nhién liéu phai phu hop dé NHsc6 thé
duogc nap mot cach an toan va hiéu qua.

- Hé thong xa khi: Trong trudng hop can thiét, hé thong xa khi can co cac bd phan
dé loai bo khi NH; du thira hodc giam ap luc khi c6 su cd.

Tinh toan dung tich va ap suét

- Dung tich binh: Tuy thudc vao nhu cau sir dung va khoang cach di chuyén cta
xe may, dung tich binh can phai dugc tinh toan sao cho vira du cho quing duodng di
chuyén.

- Ap suét nap: NH; thudng duoc nap vao binh & ap sudt cao. Can phai tinh toan
dung muc ap suit cho phép dé bao vé binh khoi bi va.

Sinh vién thuc hién: Nguyén Gia Huy Huéng dan: GS. TSKH. Bui Vian Ga 138

Lé Duong Hung ThS.V6 Nhu Tung
L& Quoc Trong



Xe gin may st dung Amoniac NH3 1am nhién liéu

Hé thong diéu khién va giam sat

- Cam bién: Lép dat cac cam bién dé gidm sat muc nhién li€u, ap suét va nhiét do
trong binh chura.

- Canh bao va bao vé: Cac hé thdng canh bao co thé giup phat hién ro ri NH; hoic
cac su cb khac lién quan dén binh chira.

Thir nghiém va kiém tra

- Kiém tra d6 bén va chiu 4p suét: Trude khi dua vao sir dung, binh chira phai trai
qua cac bai kiém tra dé dam bao tinh an toan, bao gdm kiém tra kha nang chiu ap suat
cao va thur nghiém do bén trong cac diéu kién van hanh thyc té.

- Kiém tra r0 ri: Phai tién hanh kiém tra ro ri NH3 & cdc mdi ndi, van va céc bd
phan két ndi.

Tinh ndng bao vé€ moi truong

- Xtr Iy khi thai: NH; 1a mot khi c¢6 thé gay 6 nhiém méi trudng néu bi ro ri, do d6
can phai c6 hé théng xur 1y khi thai hodc hé thong giam thiéu khi thai doc hai khi xe may
hoat dong.

Kich thudc va trong lugng

- Thiét ké t6i wu kich thudc: Binh chira phai duoc thiét ké sao cho phu hop voi
khong gian trén xe may, dam bao khong gy anh huéng dén kha ning di chuyén va van
hanh cua xe.

- Trong lwong: Binh chita NH; phai nhe dé khong lam ting trong luong quéa nhiéu
cho xe may, déng thot phai gitt duoc su chic chin va do bén.

Tuén thu quy dinh phap 1y: Tiéu chuan an toan: Thiét ké phai tuan thu céac tiéu
chuan an toan va quy dinh vé méi truong dbi véi viée str dung NH; 1am nhién liéu cho

Xe may.

Hinh 4.1 Binh chtra khi NH; thyc té
4.1.2. Ciu tao binh chiva NH; cho xe mdy
Bang 4.1 Thong s thiét ké dé xuat

Thanh phan M6 ta
Dung tich lam viéc 3.5 1it (chra ~2.3-2.5 kg NHs)
Ap suét lam viéc > 10 bar
Ap suit thiét ké > 15 bar
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Vat liéu Composite

Kich thuéc tham khao | $134 mm x 250 mm (dang tru ngang)

Trong luong uéc tinh | ~4-5 kg (rong)

Cong két noi Van cap, van an toan, cam bién mirc, cam bién ap suat

Vi tri lap dat Cop xe
4.2. Thiét ké bo héa hoi
4.2.1. Nguyén ly hoat dpng cua by hoa hoi NH;

NH; léng duoc giit trong binh 4p suat. Khi can st dung lam nhién liéu, nd phai
chuyén tir trang thai 16ng — khi (hoa hoi) va sau d6 dua vao budng ddt hoic hé théng
nap cua xe may.

4.2.2. Cdc thanh phan chinh trong bp hod hoi NH;s cho xe mdy

Binh chtta NH; 16ng: Vat liéu chiu ap, chdng dn mon (thép khong gi/nhom dic
biét).C6 van an toan, dong ho ap suat, van xa khan cap.Co thé chira dang NHs 1ong dudi
ap suat ~8-10 atm & nhiét 4o thudng.

Van diéu ap (regulator): Giam ap suat NHs tir binh xudng mtc an toan cho hé thong
hod hoi.

B6 hoéa hoi (vaporizer): Dang trao d6i nhiét: 1am bay hoi NHs tir dang 16ng sang
khi. C6 thé dung ngudn nhiét tir dong co (ong nudc néng), dién tré hodc moi chat trung
gian.

B6 loc khi NHs (tuy chon): Loai bo hoi nudc hodc tap chét néu co.

Van déng/ma dién tir (solenoid valve): Diéu khién lwong NH; khi nap vao ché hoa
khi (carburetor) hoac phun dién tir (EFI).

Hé thong tron khi — khong khi. Néu dung ché hoa khi: NH: khi tron véi khong khi
trudc khi vao budng dét. Néu dung EFI: can cam bién va lap trinh lai ECU.

Ong dén chiu ap: Vat lidu chuyén dung (PTFE, thép khong gi) chong ro ri va in
mon.

Thiét bi an toan khac: Cam bién ro ri NHs. Van xa khan. Mat na bao ho khi bao tri.
4.2.3. Kich thuwoc tham khdo by hod hoi

Tinh toan Lwong Nhién Liéu Can Thiét.

Muc tiéu: Xéc dinh luong NH; can cung cép cho dong co dé dam bao hiéu suét tbi

Luong NH3 can thiét: Gia st dong co tiéu thu 0,5 kg NHz/h, ta c6 thé tinh luong

khi can cung cp cho dong co trong mot gid

0,5kg / h
Luong NH; (Vh) =——&"2 _ 0 734(1/ h) @.1)
0,681kg /1
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Vay luu lwong NH; can cung cip cho dong co s& vao khoang 0,734 lit NH; mdi
gio.
Tinh Toan Kich Thudc BO Héa Hoi

Muc tiéu: Thiét ké bo hoa hoi c6 kha ning chuyén NH; tir dang 16ng sang dang
hoi va tron déu véi khong khi.

Luu lugng khi can thiét:

- Bong co 110cc can mot luong khong khi khoang 100-150 lit/phit dé chay hoan
toan nhién liéu. Ty 1¢ khong khi/nhién liéu cho NH; thuong nam trong khoang 10:1 dén
15:1 (tuy theo diéu kién).

- Pé tinh toan chinh x4c, ta sir dung ty 18 hoa tron cia NH; voi khong khi. Gia sir
ty 18 1:12 (1 phan NH; cho 12 phan khong khi). Luong khi can thiét = 0, 734. 12 = 8,808
(/h), twong duong véi 2,44.10° m3/s khong khi.

Puong kinh bd hoa hoi:

- Pé tinh toan duong kinh bd hoa hoi, ta co thé su dung cong thirc co ban lién
quan dén luu lugng khi va téc d6 dong khi qua bd hoa hoi:

Q=AV 4.2)
Trong do:
Q 1a luu lugng khi (m?/s)
A 1a dién tich mit cat ngang cta bd hoa hoi (m?)
V 1a toc d6 dong khi (m/s)
Gia st tbc do dong khi qua bo hoa hoi 1a 20 m/s, ta c6 thé tinh dién tich A:
y :Q: 2,44.10-5
V
Tir d6, ta tinh duwoc dudong kinh D ( Pau ndi khi ra) cta bo hoa hoi:

D= \/gz 0,4(cm) (4.4)
T

Tuong duong véi 27 cm. Tuy nhién, dudng kinh nay kha 16n trong thuc té, ching

= 0,122.10°(m*)=0,0122(cm) (4.3)

ta s& chia nho thanh nhiéu bo phan hodc tao thanh cac h¢ théng dan khi véi cac van diéu
chinh dé giam kich thudc tong the.
- Lwa Chon Vat Liéu va Hé Théng Tao Nhiét.

Muc tiéu: Dam bao bd hoa hoi c6 thé hoat dong hiéu qua trong méi trudng NH; va
nhiét dg, ap suét yéu cau.

Vat liéu: Vi NH3 ¢6 tinh an mon véi nhiéu vat liéu, bo hoa hoi can duoc ché tao tir
thép khong gi, hop kim nhom, hodc céc vat liu chiu dugc tac dong cia NHi. Cac bo
phan 1am néng (néu str dung) ciing can dugc 1am tir vét liéu c6 kha nang chéng an mon
va chiu duogc nhiét do cao.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Hé théng gia nhi¢t: H¢ théng gia nhiét: Bo hoa hoi co thé st dung khi x4 tir dong
co hodc mot ngudn nhiét phu tro dé lam 4m NHj; 16ng, giup chuyén hoéa NH; thanh dang
hoi. Ap suét 1am viéc: NH; can duy tri & 4p suét khoang 4-6 bar trong binh chtra, dé khi
di qua bo hoa hoi, NH3 ¢6 thé chuyén tir dang 16ng sang hoi d& dang.

Thiét K& Van Diéu Chinh Ap Suit va Luu Luong. nhim dén muc tiéu: Pam bao
NH; ludn duge cung cap ding luu lwong va 4p suét cho dong co.

Van diéu chinh 4p suit: Can thiét ké mot hé théng van diéu chinh ap suat dé dam
bao NH; luén duy tri & ap suat phit hop trong sudt qua trinh str dung. Ap suat trong bd
hoa hoi can duoc kiém soat @& NH3 khong bi bay hoi qua nhanh hodc qué cham, dam
bao hdn hop nhién liéu vao budng dét ludn on dinh.

Van diéu chinh luu lugng: Van diéu chinh luu lugng can phai ¢6 kha nang thay doi
tly theo vong quay dong co va cc diéu kién tai, dé diéu chinh lugng NH; phu hop véi
nhu cdu cua dong co.

Bang 4.2 Yéu cau hé thng hoa hoi NHs cho xe may

Thong sb Gia tr1 udce tinh

Muc tiéu thu NHs udc | ~0.3-0.5 kg/h (cho dong co 110cc)

tinh

Ap suét bon chira ~6-10 bar (6 20-30°C)

Loai hoa hoi bién tré cong suat nho hodc hda hoi tu nhién (néu nhiét
do du)

Dang hoéa hoi Si€u nho gon, < 200W dién trd 1a du

Vit liéu Inox 316L hoic dong chuyén dung, chéng in mon NHs

Béang 4.3 Kich thudce bo hoa hoi NHs mini cho xe may
Thanh phan Kich thuéc wéc | Ghichu

tinh (mm)

Buong héa hoi | 50 x 50 x 120 mm | Dang 6ng tron hodc vudng nho
chinh
B gia nhiét dién | ~100—150W, gan | C6 thé tich hop véi cam bién nhiét

trong

Van diéu ap & | DN6-DNS Dang mini, cho luu lwong thap

X4

Tong thé Gon trong khdi | C6 thé gan dudi yén xe
~150 x 100 x 150
mm
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Xe gin may stt dung Amoniac NH3 lam nhién liéu

4.2.4. Mt s6 bé héa hoi thuc té

M4y hoa hoi KGE - VAPORIZE KGE: Céng suit: 30kg/h; 50kg/h; 100kg/h;
150kg/h; 200kg/h; 300kg/h; 400kg/h; 500kg/h; 600kg/h; 800kg/h; 1000Kg/h. Ap suét
thiét ké 1.8MPa.

Hinh 4.2 May hoéa hoi KGE
Dan hoéa hoi mini: Cong suét: tir 10- dén 30 Nm3/h. Nhiét do lam viéc: Nhiét do -
196 ° C dén + 50° C, @6 4m tuong d6i 70%. Str dung lugng khi hoa 8-12 gio lién tiép.

Ap sudt 1am viéc: Max 30 bar.

Hinh 4.3 Dan hoa hoi mini
4.3. Thiét ké ECU
4.3.1. Thong tin ECU Honda LEAD
Céac cam bién két ndi: Cam bién vi tri buém ga (TP), Cam bién nhiét 46 dong co,
Cam bién oxy (O: sensor), Cam bién tryc khuyu (CKP), Cam bién nhiét d6 khi nap, Cam
bién ap suat khi nap (MAP).
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Hinh 4.4 ECU thyc
Bang 4.4 Thong sb ky thuat ECU Honda LEAD
Thong sb Gia tri
Hé thong diéu khién | PGM-FI (Phun xdng dién tir Honda)
Dién ap hoat dong 12V DC
Chuan ECU Honda ECUs
S6 chan két ndi 33 pin
Nhiét do lam viée -20 dén +85°C
Léap trinh lai ECU:

- Thiét bi doc/ ghi ECU:Honda HIM, MOTO-DIAG hoac ECU reflasher cua bén
thir 3.

- Phan mém tuy chinh (dic thu cho chip trong ECU).

- Viéc chinh stta ECU chi nén thuc hién bdi k¥ thuat vién chuyén nghiép, dac biét
néu mudn chuyén doi sang nhién liéu khac nhu NHs hoic LPG.

- Vi tri: ECU dugc dit phia dudi yén xe, gan bo loc gi6 hodc gan dc quy (tuy doi).

Puoc bao vé boi hop chéng nudc, chéng sbc.

Béng 4.5 Chu thich cac chan ECU

Thuo ty | Mau Chtrc nang
1 Pen soc tring Lira ngudn sau 6 khoa 12V
2 Xanh 14 Mat ngudn
3 Pen soc cam Cam bién OXY
4 Xanh 14 soc cam Mat chung cta bd ba cam bién
5 Trang soc d6 Tin hiéu ctia cam bién bém ga
6 Vang soc cam Ngudn 5V nudi cam bién TP, MAP
7 Nau soc den Mat ro-le bom xdng
8 Vang soc xanh 14 Ra coc dé
9 Xanh 14 soc hong Mat ngudn
11 Vang soc xanh duong | Mat mobin suon
12 Vang Kich Itra
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Xe gin may st dung Amoniac NH3 1am nhién liéu

13 Hong Ngudn 9V zi-no
14 Trang soc xanh duong | Cam bién IAT

15 Nau Gisc doc 16i DLC
16 Hong soc xanh duong | Mat kim phun

18 Xanh duong soc vang | Mat dén bao FI
20 Nau Soc do Cam bién IACV
21 Xanh nhat soc do Cam bién IACV
23 Trang soc vang Mat kich

24 Hong soc tring Cam bién nhiét do
27 Vang soc do Cam bién MAP
29 Trang soc xanh 14 Lira tir niit dé xudng
30 Cam soc tring Giac doc 161 DLC
31 Den soc do Cam bién IACV
32 Xanh nhat soc d6 Cam bién IACV
33 Cam soc den Van tt PCV

Mot s6 16i thuong gip

Bang 4.6 Ldi ECU pho bién trén Honda LEAD

Ma 16i | Tén 16i Nguyén nhan thuong gap
Lbi cam bién oxy (O2 sensor) Hu cam bién, day dut, gan sai po
7 Lbi cam bién nhiét do nudc 1am mét | Pat day, cam bién hu, nhiét do qua
(ECT) cao
8 Ldi cam bién MAP Day tin hiéu 18i, cam bién ap suat
khi nap hu
9 Lbi cam bién IAT (nhiét d6 khi nap) | Cam bién 15, do sai nhiét d6 moi
truong
11 Ldi cam bién TP (budm ga) Hu cam bién vi tri budm ga, sai goc
dong mé
12 L6i Injector Hu cam bién vi tri budm ga, sai goc
dong mo
21 Ldi cam bién CKP (truc khuyu) Mat tin hiéu CKP, xe khong nd may
duoc
29 Lbi ECU ndi bd Hong IC xur 1y, xung diéu khién sai
33 Ldi bom xing Bom yéu, khong quay, ap suat nhién
lidu thap
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Xe gin may st dung Amoniac NH3 1am nhién liéu

54 Ldi diéu khién quat két nudc (néu Quat khong chay, mach bi hé

co)

67 Ldi mach diéu khién relay ngudn Mach bi chép, relay khong dong/md

chinh duoc

Khic phuc 161 ECU co ban
- Kiém tra dau giéc: vé sinh, cdm chat lai céac gia"lc tin hiéu cam bién.
- Reset ECU: ngit ngudn dc quy khoang 2—3 phit, hoic dung phian mém chuyén
dung.
- Thay cam bién néu sai 1éch ning, hu hong vt 1y.
- Flash lai ECU (chi khi can, ¢6 cong cu chuyén dung).
4.3.2. Reflash ECU géc
Dung cong cu nhu: Ktuner, BitBox, HondaECU Editor, WinOLS, v.v. Poc ROM
ECU — chinh ban do nhién liéu: Map do m¢é budém ga vs RPM — Lugng phun AFR
target (giam xudng 14.7 — 6.0-8.0 tiiy nhién liéu). Tat O: sensor / vong kin néu can. C6
thé tat cac ma 16i (DTC) khong lién quan. Honda LEAD thuong dung ECU Mitsubishi
hoac Keihin PGM-FI — viéc reflash kha kho do:
- C6 ma khoa / check CRC.
- C6 thé phai cit ECU dé doc ROM truc tiép bang Ktag.
4.3.3. Dung ECU mo
Speeduino + Arduino Mega + VR conditioner — R¢, manh, dé lap trinh.
Aracer RC Super X / mini5 — Dung day chuyén va app dién thoai.
ECU STM32 DIY — Can k¥ thuét cao nhung linh hoat.
Phan mém dung dé diéu chinh: TunerStudio (Speeduino); Aracer Smart App / PC
Software (Aracer); TunerStudio / MegalLogViewer (Megasquirt).
4.3.4. Mt sé diéu chinh ECU ciia NH; theo ECU ciia dpng co xing
4.3.4.1. Piéu chinh xung phun nhién liéu
Dé bu lai nhiét tri thip cia amoniac (NH3) — chi khoang 22 MJ/kg, tirc bang 50—
60% so voi xing (~44 MJ/kg) — can phai ting luong nhién liéu phun vao nham dam
bao cung cong suat dau ra. Cach lam 1a kéo dai thoi gian mé kim phun (ting xung phun).
Viéc diéu chinh nay duoc thuc hién thong qua ECU (Electronic Control Unit). Néu ECU
hd tro 1ap trinh lai, c6 thé sir dung cac phan mém nhu:
o TunerStudio (cho Megasquirt),
e  WinOLS (cho cac dong ECU thuong mai),
« Hoic thiét ké lai ECU bang vi diéu khién nhu Arduino, PIC, Raspberry Pi, v.v.
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4.3.4.2. Diéu chinh théi diém danh lira

NH; ¢6 tde do chay cham hon nhiéu so véi xing, do d6 can danh lira sém hon dé
dam bao qua trinh chay hoan tit dung thdi diém. Cu thé, néu goc danh lira ddi v6i xing
13 khoang 10 dd trudc diém chét trén (BTDC), thi véi NHs nén ting 1én khoang 25-35
do BTDC, tic 1a sém hon 10-30 d6 truc khuyu tuy vao ung dung cu thé va diéu kién
van hanh.
4.4. Thiét ké hé théng cung cip NH; kiéu phun cho déng co
4.4.1. Ciu trisc hé thong cung cip

|on
I

Hinh 4.5 So d6 cung cp nhién liéu
1-Binh chira, 2- Van diéu dp, 3-Van dién tu, 4-Bo hoa hoi, 5-Voi phun
Bang 4.7 Thanh phan hé thong cung cip

Thanh phan | Muc dich Luu y
Binh NH, Chtra NHs hoa long Dung Composite
(~8 bar)

Van an toan
& cam bién

10 11

Pam bao an toan

Nén c6 cam bién NHs hoac mach canh bao

Van dién tur

Bat/tat nhién liéu

Piéu khién qua ECU/relay

(Solenoid

Valve)

Van giam ap | Ha ap tu 8 bar — 24 Tuy loai kim phun str dung

(Regulator) bar

B6 héa hoi Chuyén NHs long — | Co6 thé ty ché hoic dung bd hoa hoi LPG,
khi nhung vat li¢u phai tuong thich NHs
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Xe gin may st dung Amoniac NH3 1am nhién liéu

B6 gia nhi¢t | Tranh dong bang, tang | Dung dién tr¢ hodc tan dung nhiét khi xa
hoa hoi

Kim  phun| Phun NHs theo tin Chon loai cho gas (LPG, CNG), dung dién

dién tr hiéu ECU ap 12V

ECU Diéu khién kim phun, Viét ban do xung phun theo RPM, tai
danh Iua

Cam bién Doc nhiét do, ap suat, | GOom: MAP sensor, crank sensor, TPS, v.v.

vi tri truc khuyu

4.4.2. Tinh toan lwu lwong kim phun NH;
Véi NHs, thuong BSEC (Hiéu sudt nhién liéu) khoang 0,6 - 0,7 kg/kWh. Chon
BSFC = 0,65 kg/kWh cho an toan. Luu lugng nhién li¢u NHj:
Q=BSFCx P=0,65. 6,4 =4,16 (kg/h) = 1,15 (g/s) (4.5)
Sau khi chuyén thanh khi & 2 bar thi mat do NH; khoang 1,5 (kg/m?)(¢ 25 d6 C).
Vay thé tich khi can mdi gidy:

D= 11’155 =0,77(lit/ 5) (4.6)

Viy can st dung loai kim phun khi LPG loai nhé. Luu lugng khoang 0,77 (lit/s)
khi ¢ 2 bar ( hoac cao hon dé du trtr). Vi dy, kim phun Prins, Tomasetto hoac kim phun
dung cho xe LGP 125cc-250cc.

Hinh 4.6 Kim phun
4.5. Thiét ké bo tri tong thé hé thong nhién liéu NH; trén xe gin may
Muc tiéu: hé thong gon gang, an toan, van hanh 6n dinh.
Binh chtra NH3: Vi tri: Lip & dudi yén, thay thé vi tri binh xing gdc. C6 dinh chic
chin béng khung kim loai va day dai chiu luc. C6 16p cach nhiét nhe , thoang khi. Hoac

dat trong cép xe va duge ¢d dinh tuong tu.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

Hinh 4.8 B6 tri hé thong cung cip

Yéu cau: Phai ¢6 van an toan (pressure relief valve) huéng xudng dat hoic ra sau
xe. Dt thém dng xa khi ra ngoai xe trong trudng hop xa 4p. Van khéa co khi: Gin sat
ngay dau ra binh NH;. Lip thém can gat khoa nhanh bén duédi yén, dé thao tac khi can
tat nhién liéu. Van diéu 4p va bo héa hoi:Gan gan binh NHs, trén cung khung sudn hoic
gam xe ( chd thong thoang). Nén dé bo hoa hoi nhin nhiét tir nudc 1am mat dong co (

néu cd) hodc tu sudi bang dién.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

N3p quy lat

Hinh 4.9 Bo tri van dién tir
B0 loc khi NH3: Géan ngay trude kim phun. C6 dinh vao khung xe bang gia d& cao

su chong rung. Pudng dng din NH;: Sir dung 6ng thép khong gi hodc cao su chuyén
dung chiu ap suat va khong bi dn mon bdi NHs. Kep chat, tranh rung lac, kiém tra ro ri
bang dung dich xa phong hoic cam bién NHs. Kim phun NHs: Khoan lip kim phun trén
dng nap (c6 hut), gan cb hut xi-lanh nhat c6 thé dé giam do tré phun. Phun hudng xudi
dong khong khi. ECU diéu khién: Gan dudi yén, chd khé rdo. Boc cach nhiét va chong
nuodc nhe.

Céc cam bién:

- MAP: Gén vao cb hut hodc gan dng nap

- TPS: Gan tryc tiép vao truc buém ga

- ECT: Gén vao hé théng nudc lam mat dong co (néu c0) hoac do nhi¢t dong co

bang sensor nhiét d§ bé mat.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

CB nhiét d6
khi nap

CB vitri
piston ga

—
CB nhiét do CB toc db
déng co ddng co

E
C
U

Al

Hinh 4.10 So db nguyén 1y va bd tri cac cam bién
4.6. Thiét ké hé thong diéu khién xe gan may NH;
4.6.1. So' do diéu khién ban diu ciia xe
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Hinh 4.11 So d6 hé thong khoi dong ban dau cta xe
ECU kiém tra diéu kién an toan. Mo-to dé bat dau quay, truyén chuyén dong qua
banh ring t6i truc khuyu , piston bat dau chuyén dong. ECU xéc dinh vi tri piston qua
cam bién. ECU tinh toan luong xang va thoi diém phun phu hop. Bugi danh lira vao
dung thoi diém. Hoa khi xdng—khong khi bat chdy, tao luc day piston, may nd lan dau.
Khi piston tiép tuc quay, ECU duy tri chu trinh phun xing, danh lira, sinh céng. Mo-to
dé ngit ra khoi co cau truyén dong. Xe bat dau hoat dong ¢ ché do khong tai hoic theo

ga nguoi lai.
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Xe gin may st dung Amoniac NH3 1am nhién liéu

4.6.2. Mach diéu khién thiét ké

bt | SR -
Bl e =
. ~
Trmcoup - - —
oy i -
: - - e
i a4 et TR0
‘ D e
=, e =
[ e mOER e
Qe B3 ~EH o -
WTTCLGE- -
@0 twmwinan | FPO22 a3 +
s ‘-‘-&’5 =
@ozm=|if ‘ ‘
{ - - ilL wp ‘
{ | |
!
oy smmme [t [ — L]
g ! e
el P ] ‘
D i3 - P
pr— FT T ;%—\ @
=1 = v | @
T N|=1 . — - -_-‘-.[ :F—.,,,.:.}lu {;L“
]EH K i eV St
N =O—EE ol =

Hinh 4.12. So d6 mach thiét ké ECU cung cip NH3

Hinh 4.13. Giéi thiéu So dd mach thiét ké ECU cung cap NH3 lip trén xe lead.
Hé thdng diéu khién phun ammonia (NHs) gom vi diéu khién Arduino Mega 2560, phdi
hop véi cac linh kién dién tir va hé thong cam bién dé diéu tiét lugng NHs phun vao
budng chay mét cach chinh xac va linh hoat. Khi hé thong dugc cap ngudn (thong qua
ac quy 12V hodc ngudn ngoai), dién ap dugc on dinh va chuyén doi qua mach ngudn
xung MP1584 dé cung cép dién 5V cho vi diéu khién va cac linh kién phu trg. Sau khi
khéi dong, Arduino sé tién hanh doc tin hiéu tir cac cam bién quan trong nhu cam bién
tbc d6 dong co (RPM), cam bién nhiét d6. Dit liéu sau khi xir 1y s& duoc Arduino xuat
ra 1énh diéu khién duéi dang tin hiéu xung (PWM) hoic tin hiéu sd, truyén dén céc
MOSFET IRLZ44N d6ng vai tro nhu cong tac dién tir. Khi MOSFET dan, dong dién di
qua va kich hoat van phun NH; hoat dong, cho phép NHs di vao duong nap hoic buong
dot.

So d6 hé thong cho thdy mach diéu khién Arduino két ndi truc tiép véi cac chan
I/0 dé thu nhan dit liéu cam bién va diéu khién hai van phun (NH; va xing). MOSFET
IRLZ44N dugc diéu khién bang tin hiéu tir chdAn PWM cua Arduino, déng ngat dong
dién tir ngudn dén van phun. Mach chuyén d6i MP1584 dam bao dién ap 6n dinh cho ca
Arduino va céc linh kién ngoai vi nhu man hinh LCD hién thi thong sb. Ngoai ra, so dd
con thé hién két ndi ctia mach Arduino véi hé théng ECU gdc cia dong co qua tin hi¢u
cam bién, nhu cam bién vi tri buém ga (TPS), cam bién nhiét do nude lam mat, cam
bién oxy va tin hi¢u tir ECU (IC danh lira). C4c tin hi¢u nay giup hé thong diéu khién
NH; phdi hop hiéu qua v6i hoat dong gbe ciia dong co. Viée diéu khién chinh xac thoi
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Xe gin may st dung Amoniac NH3 1am nhién liéu

diém va luong NHs phun vao gép phén téi wu héa qua trinh chdy, giam tiéu hao nhién
liéu héa thach va cai thién hiéu suét téng thé.
4.6.3. Chwong trinh diéu khién Arduino UNO
4.6.3.1. Thiét Igp cdc bwdc

Dé 1ap trinh va nap chuong trinh cho Arduino Mega 2560, phan mém Arduino
IDE duoc st dung. Qua trinh 1ap trinh hé thong ECU diéu khién phun NH; trén xe gén
may Lead 110 duoc thuc hién theo cac budc sau:

Budce 1: Khéi dong Arduino IDE

M phan mém Arduino IDE dé chuan bj 1ap trinh. Giao dién mic dinh hién thi
mot khung soan thao ma I¢nh tréng.

Budc 2: Chon Board Arduino Mega 2560

Vao menu Tools — Board va chon “Arduino Mega 2560” dé phan mém nhan
dang dung loai vi diéu khién.

Budc 3: Lap trinh mé diéu khién ECU

Chuong trinh diéu khién ECU bao goém céc khdi chirc ning chinh: doc tin hi¢u
cam bién (RPM, nhiét d6), chuyén ddi ché do phun, diéu chinh ty 1 nhién liéu va diéu
khién thoi gian phun.
4.6.3.3. Chwong trinh ma code

#include <EEPROM.h>

// Cau hinh chan

const int buttonPin =2;  // Chdn niit chuyén ché dé
const int inj2Pin = §; /I Van phun xang

const int inj3Pin = 9; /I Van phun NH;

const int pinA0 = AQ; /| Bién tré diéu chinh ty 1é NH;

volatile byte runMode =0;  // 0: Xang, 1: Xang + NH;

volatile unsigned long curlnjTime = 1500; // Thoi gian phun hién tai (us),
int valueAO = 0; /I Gia tri doc tir chan A0

int ratio = 0; /I Ty lé % NH;

unsigned long inj2Time = 0;

unsigned long inj3Time = 0;

// Bo lgc trung binh trwot don gidn
#define BUFFER SIZE 10
class SimpleAverage {

private:
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Xe gin may st dung Amoniac NH3 1am nhién liéu

int buffer BUFFER SIZE];
byte index = 0;
public:
void push(int value) {
buffer[index++] = value;
if (index >= BUFFER SIZE) index = 0;
j
int mean() {
long sum = 0;
for (int 1= 0; 1 < BUFFER_SIZE; i++) {
sum += buffer][i];
}
return sum / BUFFER SIZE;
}
3
SimpleAverage aveAO;
void setup() {
Serial.begin(9600);
// Thiét lap chin
pinMode(buttonPin, INPUT PULLUP);
pinMode(inj2Pin, OUTPUT);
pinMode(inj3Pin, OUTPUT);
pinMode(pinA0, INPUT);
// Doc ché dp tir EEPROM
runMode = EEPROM.read(0);
Serial.print("Khoi dong véi runMode: ");
Serial.println(runMode);
// Gén ngit cho nit

attachInterrupt(digitalPinToInterrupt(buttonPin), button FALL ISR,

FALLING);

// Gia lap ngat RPM tir cam bién — trig UP_ISR

// (trong thuc té phai ndi vao tin hiéu tir cam bién hodc ECU cua xe)

}

void loop() {
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Xe gin may st dung Amoniac NH3 1am nhién liéu

readA0(); // Boc va tinh ty 1€ NHs
delay(50); // Chu ky quét
// Goi mé phéng xir ly méi lin c6 xung danh lira (trig UP_ISR)
// Trong thuc 16 ham nay goi tir ngd’t hodc timer twong wng voi RPM thuc
trig UP _ISR();
delay(100); / Tam thoi delay mé phong vong quay dong co
h
// Ham doc gid tri tir bién tré va tinh ty 1¢ NH
void readA0() {
valueAQ = analogRead(pinA0);
aveA(.push(valueA0);
ratio = map(aveAO.mean(), 0, 1023, 0, 100);
Serial.print("Ty 1€ NH3: ");
Serial.print(ratio);
Serial.println("%");
b
// Ham xw ly nut nhan doi ché do
void button FALL ISR() {
if (runMode < 1) {

runModet++;
} else {
runMode = 0;

}
EEPROM.write(0, runMode);

Serial.print("D6i runMode: ");

Serial.println(runMode);
h
// Ham moé phong xir ly khi co tin hi¢u danh lira (gia dinh ngat)
void trig UP_ISR() {

switch (runMode) {

case 0:
// Chi phun xang
inj2Time = curlnjTime;
inj3Time = 0;
break;

case 1:
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Xe gin may st dung Amoniac NH3 1am nhién liéu

// Ché d6 xing + NHs
inj2Time = 0; // Khong phun ethanol
inj3Time = percentage(ratio, (curlnjTime - 350)); // Giam 350 pus dé bu tré
break;
h
// Gui tin hiéu dén cdc van phun
if (inj2Time > 0) {
digital Write(inj2Pin, HIGH);
delayMicroseconds(inj2Time);
digital Write(inj2Pin, LOW);
b
if (inj3Time > 0) {
digital Write(inj3Pin, HIGH);
delayMicroseconds(inj3Time);
digital Write(inj3Pin, LOW);
b
Serial.print("Phun xang: ");
Serial.print(inj2 Time);
Serial.print(" us | Phun NH3: ");
Serial.print(inj3 Time);
Serial.println(" us");
}
// Ham tinh phdn tram theo ty l¢
unsigned long percentage(int percent, unsigned long total) {
return (percent * total) / 100;
h
Gidi thich mgt so buéc quan trong:
% Chuyén ché d6 phun
Pé hd tro chuyén doi gitta cac ché do phun nhu xang — NHs hodc chi xing,
mach diéu khién dugc tich hgp mot nit nhan két ndi dén Arduino. Nut niy thay doi gia
trj bién trang thai runMode ma khong can nap lai chwong trinh. Khi nhan nat, chuong
trinh thyc thi ham void button FALL ISR() vé1 quy udc:
runMode = 1: ché d6 phun xing — NH;
runMode = 0: ché d6 phun xing thuan
void button FALL ISR() {
if (runMode < 1) {
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Xe gin may st dung Amoniac NH3 1am nhién liéu

runMode++;
Serial.println(runMode);
} else {
runMode = 0;
j
EEPROM.write(0, runMode);
j
% Thay dbi ty 1é nhién liéu (NHs/x3ng)
Hé thdng sir dung mot bién trd (potentiometer) dé diéu chinh ty 18 phan traim
NHs dugce phun. Tin hiu tur bién tr& duge dua vao chan analog A0 cua Arduino va
duoc anh xa tur gia tri 0-1023 sang khoang 0—100%.
void readA0() {
valueAQ = analogRead(pinA0);
aveAOQ.push(valueA0);
ratio = map(aveA0.mean(), 0, 1023, 0, 100);
j
% Diéu chinh thoi gian phun cho van phun NH; va xing
Viéc diéu chinh thoi gian phun phu thudce vao ché do hoat dong (runMode) va ty 16
NH; duoc cai dat. Logic diéu khién duoc xir 1y trong ham ngat void trig. UP_ISR()
nhu sau:
Ché d6 xang — NH; (runMode = 1)
case 1:
inj2Time = 0; // khong phun ethanol
inj3Time = percentage(ratio, (curlnjTime - 350)); // phun NH3
Vi chuong trinh va mach diéu khién trén, hé théng cho phép diéu chinh linh
hoat ty 18 xing — NHs, gop phan cai thién hiéu sudt chdy va giam tiéu thu nhién liéu
hoa thach trén xe gan may Lead 110. Viéc ing dung Arduino Mega 2560 mang lai kha
nang tiy bién va mo rong cao, ddng thdi phit hop vdi cac yéu cau nghién ciru va thuc

nghiém.
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Chwong 5. CHE TAO MACH PIEU KHIEN HE THONG CUNG
CAP NHIEN LIEU

5.1. Gi6i thiéu thanh phan trong mach thiét ké
Arduino 1a mét board mach vi xtr 1y, nhdm x4y dung cac Gmg dung twong tac véi
nhau hoac véi méi truong duogc thuan loi hon. Phan cung bao gém mot board mach
ngudn mé duoc thiét ké trén nén tang vi xtr Iy AVR Atmel 8 bit, hoic ARM Atmel 32-
bit. Nhitng Model hién tai duoc trang bi gdm 1 cong giao tiép USB, 6 chan dau vao
analog, 14 chan I/O k¥ thuat s6 tuwong thich v&i nhiéu board mé rong khac nhau. Dbi
v61 mach Arduino UNO R3 st dung vi xtr Iy Atmega 328 ho 8 bit.
Béng 5.1 Thong sb ki thuat ctia Arduino UNO

Vi diéu khién Arduino ATMega 2560
bién ap hoat dong 5V
Dién 4p vao khuyén dung 7—-12V
bién ap vao gidi han 6-20V
Digital I/O pin 54 (trong do6 15 pin c6 kha nang
bam xung)
PWM Digital I/O Pins 54
Analog Input Pins 16
Cuong do dong dién trén moi 40 mA
I/O pin
Cudng do dong dién trén moi 50 mA
3,3V pin
Flash Memory 256 KB (8kB dung cho
bootloader)
SRAM 8 KB
EEPROM 4KB
Téc do 16 MHz
Chiéu dai 101,52 mm
Chiéu rong 53,3 mm
Trong lugng 37¢g
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Xe gin may stt dung Amoniac NH3 lam nhién liéu

Trén Arduino c6 cic chan cho phép cip ngudn, nhan tin hiéu vao va dua tinh hiéu
ra tir cac thiét bi két ndi v6i nd. Cac chan cip ngudn ky hiéu 3,5V va 5V, chan ndi cuc
am ky hiéu DNG. Céc chén l4y tinh hiéu vao & dang analogin ky hiéu A0, A1, A2, A3,
A4, AS5. Cac chan léy tinh hiéu ra duoc danh s6 tir 0 dén 13, trong do cac chan 3, 5, 6,
9,10, 11 1a cac chan c6 thé diéu khién duoc cuong do dong dién va dién ap ra theo yéu

cau.

Hinh 5.1 Board mach Arduino UNO ATMega 2560
5.2. B4 chuyén ddi DC-DC MP1584

B6 chuyén d6i MP1854 DC-DC 3A duoc thiét ké siéu nho st dung IC ha ap chuyén
dung MP1584 ciia haing MPS cho dong dau ra 1én dén 3A ma khong can thém bat cir
thanh phan tan nhiét nao.

MP1584 14 IC ha ap hoat dong & tan so cao, 1én dén 1.5MHz. Bén trong MP1584
c6 tich hop sén POWER MOFET hoat dong v6i ngudn tir 4.5V dén 28V. Pic biét cua
IC nay 1a khi hoat dong khong tai 13 100pA do d6 rat phu hop véi cac tng dung chay
pin.

Hinh 5.2 B6 chuyén d6i module MP1854 DC-DC 3A
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Thong sb k§ thuat:
+ Dién ap dau vao: 4,5~28V
+ Dién ap dau ra: 0,8~20V (duoc diéu chinh bang bién trd siéu nho han trén board).
+ Dong dién ngd ra: Max 3A (max)
+ Hiéu suat chuyén d6i: 96%
+ Tan sb dao dong: 1,5MHz (m4) thong thuong 1MHz
+ Kich thudce: 22 x 17 x 4mm.
5.2.1. Man Hinh LCD 20x4

Hinh 5.3 Man Hinh LCD 20x4 module 12C

Puoc sir dung rong rai va da dang trong nhiéu Gng dung cta vi diéu khién.

Hién thi text LCD2004 xanh dudng/ xanh 14 str dung driver HD44780, c6 kha ning
hién thi 4 dong v6i mdi dong 20 ky ty, man hinh ¢ d6 bén cao, rat pho bién, nhiéu code
may va dé str dung thich hop cho nhitng ngudi méi hoc va du an.

5.2.2. B chuyén déi module 12C Arduino

Hinh 5.4 Module chuyén doi 12C Arduino
Module I2C LCD chi can 2 chan SDA va SCL cua MCU két ndi v6i 2 chan
(SDA va SCL) ctia module 12 ¢6 thé hién thi thong tin 1én LCD. Ngoai ra c6 thé diéu
chinh dugc do tuong phan béi bién tré gan trén module.
5.2.3. Bién tré
Bién trd 1a cac thiét bi c6 dién tré thuan c6 thé bién d6i duoc theo y mudn. Chung
c6 thé dugce sir dung trong cac mach dién dé diéu chinh hoat dong cua mach di¢n. Dién

tré cia thiét bi c6 thé dugc thay doi bang cach thay ddi chidu dai cua day dan dién trong
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Xe gin may st dung Amoniac NH3 1am nhién liéu

thiét bi, hodc b@fmg cac tac dong khac nhu nhiét do thay ddi, 4nh sang hoac btrc xa dién
tr,..
Nhin tir bén ngoai, chiing ta d& dang nhan thay bién trd c6 cau tao gdm 3 bd phan

chinh:

- Cudn ddy duge 1am bang hop kim c6 dién tro sudt 1on

- Con chay/chdn chay. Cho kha ning chay doc cudn diy dé 1am thay doi gia tri trd
khang.

- Chéan ngd ra gdm co 3 chan (3 cuc). Trong sb ba cuc ndy, c6 hai cuc duoc cb
dinh & dau cua dién tro. Cac cuc nay duogc lam béng kim loai. Cuc con lai Ia mot cuc di
chuyén va thuong duoc goi la can gat. Vi tri cua can gat ndy trén dai dién tré s& quyét
dinh gia tri ciia bién tré.

Dung nhu tén goi ctia nd 1a lam thay d6i dién tro, nguyén 1y hoat dong chua yéu cua
bién trd 1a cac day dan duoc tach roi dai ngén khéc nhau. Trén céc thiét bi s& c6 vi mach
diéu khién hay cac niam van. Khi thuc hi¢n diéu khién cac nim vin cac mach kin s& thay

d6i chiéu dai day dan khién dién tro trong mach thay doi.

Viag xouy e
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Hinh 5.5 Bién tr&
5.2.4. Mosfet

Hinh 5.6 Mosfet

IRLZ44N 1a MOSFET c6ng suit c6 trong goéi TO-220. N6 1a mot MOSFET kénh
N va duoc thiét ké dé sur dung trong nhiéu tng dung khac nhau va cic tng dung muc
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dich chung. Cac tmg dung chung nay c6 thé 1a bo diéu khién dong co, tng dung 6 t0,
ung dung nang luong mat troi, bo nguén, b6 khuéch dai 4m thanh,...

MOSFET c6 thong s6 ki thuat kha tha vi 1a dién 4p cuc mang dén cuc nguodn tbi
da 1én dén 55V, dong cuc méng lién tuc toi da 1én dén 47A, dong cuc mang xung ti da
la 160A, RDS (bat) tdi da hodc dién trd cuc mang dén cuc nguén O trang thai bat chi 1a
0,022 Ohm.

MOSFET c6 tc d6 chuyén mach nhanh khién n6 trd thanh transistor 1y tuéng dé
sir dung trong cac ing dung yéu cau chuyén d6i hodc chuyén mach nhanh chi trong nano
gidy. N6 dugc kiém tra 100% avalanche, c6 nghia 1a no s& hoat dong on dinh ngay ca
khi dién ap cuc mang dén cuc nguén cua nd vuot qua giot han. N6 c6 RDS (bat) thép,
chi 0,022Q, dam bao tda nhiét it hon va cting lam cho n6 tiét kiém dién. Nhiét d6 hoat
dong va luu trir toi da 1én dén 175 ° C giup hoat dong 6n dinh khi nhiét 6 cao so voi
cac MOSFETS khac ¢6 nhiét do tdi da 1a 150 ° C. Hon nita, nd cling ¢6 dinh muc dv /
dt dong. ) ]

5.2.5. Mgt so chi tiét phu su dung trong mach

bién trd: Dién trd hay Resistor 1a mdt linh kién dién tur thy dong gém 2 tiép diém
két ndi, thuong dugc dung dé han ché cuong do dong dién chay trong mach, diéu chinh
muc do tin hi¢u, dung dé chia dién ap, kich hoat céc linh kién dién tir chu dong nhu
transistor, tiép diém cudi trong dudng truyén dién va co trong rat nhidu ing dung khac.
Dién tré cong suat co thé tidu tin mot luong 16n dién ning chuyén sang nhiét ning co
trong cac bo diéu khién dong co, trong cac hé thdng phan phdi dién. Cac dién tré thuong
c6 trd khang cd dinh, it bi thay doi boi nhiét do va dién p hoat dong. Bién tré 1a loai
dién trg c6 thé thay doi duoc tré khang nhu cac nim van diéu chinh Am lugng. Cac loai
cam bién c6 dién tré bién thién nhu: cam bién nhiét do, anh sang, do am, luc tac dong

va cac phan trng hoa hoc.
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Hinh 5.7 Dién tro Hinh 5.8 Tu dién Hinh 5.9 Bén

Tu dién: Tu dién 1a mot loai linh kién dién tir thu dong, 1a mot hé hai vat dan va

ngin cach nhau boi mot 16p cach dién. Khi co chénh 1éch dién thé tai hai bé mat, tai cac
bé mat s& xuét hién dién tich cung dién lugng nhung trai dAu. Su tich tu cta dién tich
trén hai bé mat tao ra kha nang tich trir ndng luong dién truong cia tu di¢n. Khi chénh
1éch dién thé trén hai bé mit 13 dién thé xoay chiéu, sy tich luy dién tich bi cham pha so
v6i dién ap, tao nén tré khang cua tu dién trong mach dién xoay chiéu.
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V& mit luu trit ning luong, tu dién c6 phan gidng véi dc quy. Mic du cach hoat
dong cua chung thi hoan toan khac nhau, nhung ching déu cung luu trit ning lugng
dién. Ac quy c6 2 cuc, bén trong xay ra phan tng hoa hoc dé tao ra electron ¢ cuc nay
va chuyén electron sang cuc con lai. Tu dién thi don gian hon, n6 khong thé tao ra
electron - n6 chi luu trit chiing. Tu dién c6 kha ning nap va xa rat nhanh. Day 1a mot vu
thé cia no so voi dc quy.

DPén LED (viét tit cia Light Emitting Diode, c6 nghia 1a didt phat quang) 1a cac
didt co kha niang phat ra 4nh sang hay tia hong ngoai, tir ngoai. Ciing giong nhu dibt,
LED duoc cau tao tir mot khdi ban dan loai p ghép véi mot khdi ban din loai n. LED 1a
san pham chuyén sir dung cho cic mach dién tir, cling nhu trong cac mach diéu khién
giam sat thiét bi, bo ngudn, hay trong cac thiét bi quang cdo,...Tuy ting nhu cau ciing
nhu muc dich ma chung ta nén chon cho minh mét b san pham dé dung 1au dai.

Day di¢n, cong tac, dic cdm...vv va mot sd linh kién phu khac dé tao nén mach
diéu khién phun ludng nhién liéu xing-Syngas.

5.3. Mach diéu khién hé thong cung cip nhién liéu

-
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Hinh 5.11 So dd bd tri 1én xe Lead
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Hinh 5.10 va Hinh 5.11 mé ta toan bd nguyén 1y diéu khién ciing nhu cach bd

tri hé théng trén thuc té khi lép dat vao xe Honda Lead. Hinh 5.10 trinh bay mach diéu

khién hé théng cung cip, bao gom:

Bo mach Arduino Mega 2560 déng vai trd diéu khién trung tam, xir 1y tin hiéu
tlr cac cam bién va gui 1énh diéu khién dén céc thiét bi chép hanh nhu van dién,
kim phun.

Man hinh LCD 20x4 giao tiép 12C, dung dé hién thi cac thong s6 trang thai hoat
dong nhu thoi gian phun, lugng khi, hodc canh bao.

Céc LED bao hi¢u: LED d6 va xanh gitip nguo1i dung quan sat trang thai hoat
dong hoic 1.

MOSFET IRLZ44N: dong vai tro cong tic cong suat dé diéu khién dong mo
dong dién dén kim phun NH; hoic xang.

Bién tré dau vao: dung dé mo phong tin hiéu tir cam bién (vi tri budm ga, tai
dong co).

Hinh 5.11 thé hién so dd bd tri hé théng cung cap khi NHs 1én thuc té xe may

Honda Lead, dam bao tinh tng dung ma khong anh huéng dén két cau xe:

I.

(1) Binh chira khi NH

Puoc dit ¢ cop xe, noi co khong gian du rong va dé cb dinh. Binh dugc ndi véi
hé théng dan khi dén kim phun.

(2) Van dién tw (Solenoid Valve)

Lap gan binh chtra dé dé kiém soat dong khi NHs, dong thoi giam chiéu dai 6ng

dan khi va ton that ap suit.

. (3) Mach diéu khién (Arduino + MOSFET + LCD)

bit trong hop nhyua bao vé tai khu vuc cép hodc dudi yén xe, thuan tién cho két
nbi ddy dan, bao tri va theo ddi trang thai hé thong.

(4) Kim phun khi NH;

Lap tai vi tri gan hong hiit dong co, thudng 1 gan vi tri buém ga hodc dudng
nap. Pam bao khi NHs dugc hoa tron tt voi khong khi trude khi vao budng
dot.

(5) Bo chuyén déi tin hiéu hodc cam bién (néu cé)

Dung dé giam sat nong 6 NOx hoic luu lugng khi nap, gitp diéu khién chinh

xac lugng NHs cap vao.
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CHUONG 6: KET LUAN

6.1 Panh gia cic wu nhwge diém ciia viée ing dung NH; trén xe may
Uu diém:

- Bic tinh ciia amoniac 13 mot hop chét khéng chira carbon voi ham lwong hydro
cao, d& bao quan va van chuyén gitip n6 d& dang dap tng cac yéu cau khi lam nhién liéu
cho dong co ddt trong trong ky nguyén trung hoa carbon.

- Chi s6 cetane thap khi d6t chay trong dong co.

- An toan hon xing khi di chuyén va tranh bi r0 ri do amoniac khé chay hon.

Nhuoc diém:

- Cong suat, quang duong di dugc va lugng tiéu thu nhién liéu khi sir dung amoniac
van thap va ton kém hon so v6i khi sir dung nhién liéu xing va cac nhién liéu truyén
théng nhu xing va diesel.

- Toc dd ngon Iira tang thap, d6t cham, kha ning ty boc chay thap. Pong hoc phan
ng va hoa chat phan ng trong khi thai nhu NH3 chua chay va NOx.

- Kha ning tu danh lira kém ctia amoniac véi chi s6 cetane cao va chét xuc tac
chay co6 nhi¢t do tu boc chay thﬁp, yéu cau danh ltra & nhiét do cao.

- Sy mai mon qua mirc voi céac chi tiét dong co nhu cac chi tiét sat, nhém va cao
su.

- Amoniac ¢ nhiét trj cao dan dén nhiét do giam khi amoniac dé bay hoi tir dang
10ng sang khi, 1am giam nhiét d6 trong xi lanh va ¢ thé gy su c6 dong bing voi phun.

- Hoa khi cua nhién liéu voi khong khi khi qua dudng dng nap, hoi amoniac s&
thay thé mot luong khong khi nén hiéu suét thé tich giam.

6.2 Tinh kha thi ciia viéc céi tao xe gin may truyén thdng sang sir dung NH;

Tinh kha thi ctia xe gan may tir chay xang thanh xe gan may sir dung nhién amoniac
thyc hién trén xe honda lead 110Fi do1 2009 1a mot hudng nghién ciru theo xu hudng
ning luong xanh. Tuy nhién, dé khai trién giai phap nay mét cach thuc tién, can danh
gia k¥ ludng vé cac khia canh nhu k¥ thuat, kinh té va méi trudng.

Tinh kha thi vé ki thuat:

- Thue hién cai tao trén xe honda lead cin dugc phu diéu chinh phu hop vé mit

thiét ké va diéu khién. Tuy nhién, viéc str dung NH;3 doi hoi mot sb thay doi va cai tién

nhu hé théng phun nhién liéu, hé thong dénh ltra va binh chira nhién liéu.
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- Do budng chay di c6 sin nén khong thay doi nén ty s nén ban dau din téi 1am
giamr hiéu suét cia NH3 so vé6i nhién liéu truyén thong.

- Kha ning ty chay kém, can diéu chinh hé thdng danh lira manh hon va diéu khién
gbc danh Itra sém hon.

- Hé théng truyén luc duoc giit nguyén, dong co nhiét chuyén tir st dung nhién
liéu xang thanh nhién liéu amoniac nhd st dung arduino ATmega 2560. C6 thé diéu
chinh va van hanh xe bang nhién liéu amoniac nhung ciing c6 thé chay bang xang khi
can thiét hodc str dung song song tich hop ché do dual fuel.

Két qua thuc nghiém cho théy kha nidng van hanh nhién li¢u amoniac on dinh,
lwong phat thai 6 nhiém thap hon so véi nhién liéu xing:

- Hé s6 mirc d6 dam dic cua nhién liéu (NH3/khong khi): khac mot thi ndng do
CO 16n nhat va lugng CO thai ra giam so véi hé sb bé“tng mot, nhung khi d§ ddm dic
ctia nhién liéu qua 16n dan téi qué trinh d6t chay hydro carbon khéng hét do qua trinh
chay khong hoan toan va thtra nhién li¢u dan téi lugng NOx & h¢ s6 dam dic cua nhién
liéu bang mot rat 16n.Nén hé s mirc do dam dic ciia nhién liéu bé hon mot s& 1 tdi wu
cho dong co honda lead 110 Fi.

- Goc danh Itra sém: Vi lugng NOx phu thudc vao qué trinh luu nhiét trong vung
nhiét d6 cao. Khi danh goc lira cang sém, nhiét d6 cang 16n dan t6i NOx cang cao nén
goc danh Itra sém tir 20 dén 28 d6 sé& 1a goc danh lira hop 1i cho dong co khi str dung
nhién li¢éu NHs.

- O tbe @6 dong co cang cao, theo dong lyc qua trinh dot chay dién ra nhanh hon
khién thoi gian chay giam, luong nhiét sinh ra it hon va khong du dé nang nhiét do khi
chay, dan toi lugng ndng d6 NOy, CO & céc vong tua thap hon 16n.

Tinh kha thi vé kinh té: Viéc cai tao va chi phi cho dong co sir dung NH3 con nhiéu
kho khan nhu. Chi phi thiét bi va can dau tu thay thé mot hé thong phun nhién liéu dién
tr m&i, cam bién va bo danh ltra cong suét cao va binh chtra ap suét cao. Ngudn cung
cap nhién liéu NH3 chua pho bién va xay dung cac tram cung cap nhién liéu cho NH;
rat khé khan.

6.3 So sanh tinh niing ciia xe gin may chay biang NH; so v6i cac nhién liéu truyén
théng

Viéc sir dung nhién amoniac 1am nhién li¢u thay thé trong dong co dot trong mé ra
nhiéu hudng di chién luge giam phat thai nha kinh. Tyu nhién, khi so sanh véi cac loai
nhién liéu truyén thong nhu xang hoic dau diesel, xe gan may van hanh bang amoniac
c6 nhiing diém khéc biét dang ké vé dic tinh nhu van hanh va hiéu sudt va cac yéu cau
ki thuat.
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Hiéu suit va qua trinh chay: Do amoniac c6 nhiét tri thAp hon dang ké so véi xing
( amoniac:18MJ/kg va xang : 44 MJ/kg) nén nang lugong sinh ra trén 1 kilogram nhién
liéu 1a thap hon so voi ning lwong truyén thong din téi cong sudt sinh ra thap hon néu
khong c6 cac tién hodc diéu chinh vé mat ky thuat. Bén canh do, gién han chdy hep lam
cho qua trinh d6t chay trong budng dét kém 6n dinh hon so véi xing va diesel.

Kha ning twong tich véi dong co hién hitu: Do dong co hién tai chi c6 ti s6 nén
phu hop cho dong co xing nén hiéu suit chy cua nhién liéu bi giam di, déng thoi hé
thong danh Ira va voi phun tdi wu cho nhién liéu truyén théng.

Phat thai va anh hudng ctia méi truong: Do qué trinh dt chay khong tao ra CO, —
khi nha kinh nhung lai phat thai lugng NOx 16n néu khong dugc kiém soat va NH; du
trong khi thai gy anh huong dén chat luong khong khi.

An toan va bao quan nhién liéu: So voi xang, amoniac c¢6 ap suat hoa hoi thap hon,
cho phép luu trir & dang 10ng dudi ap suat thap hodc nhiét do lanh. Tuy nhién, NH; ¢6
ddc tinh cao néu bi ro ri va mui khai dac trung cia nd dé phat hi¢én nhung lai doi héi cac
tiéu chuan an toan nghiém ngit hon trong luu trit va st dung.

Két luan: Mic du nhién liéu amoniac ¢6 tiém ning 16n trong viéc thay thé nhién
hoa thach nho nhitng wu diém khong chira carbon, song xe gin may sir dung nhién liéu
NH3 van con nhiéu thach thic ki thuat dé dam bao hiéu suat dau ra va do tin cay.

6.4. Hwéng phat trién cia dé tai nghién ciru

Nghién ciru ing dung amoniac NH3 1am nhién liéu thay thé cho xe gan may mo ra
mot hudng tiép can mai trong chién luge giam phat khi nha kinh va tién toi muc tiéu sir
dung ning luong sach trong giao thong d6 thi. Tuy nhién, dé tai van co thé tiép tuc phat
trién theo huong tng dung thuc tién va dat hiéu qua cao hon, can mo rong nghién clru.

Tiép tuc do dac thuc nghiém dé danh gia mtc do phat thai cua xe sir dung nhién
amoniac so voi xe xang ban dau

Tiép tuc cai tao va hoan thién hon dé tang thoi gian van hanh,quang duong di dugc
va nghién ctru cac phuong an song song khac nhu thiét ké bo xir 1y khi thai chuyén biét
xuc tac (SCR hodc NH3 slip catalyst) dé giam thiéu NOx va NH; du.

Nghién ctru va céi tién qua trinh danh lira nham t6i wu qua trinh chay nhu st dung
bugi cong suat cao hon, danh ltra da diém hodc str dung danh lira laser. Bén canh d6 toi

vu hiéu sudt chdy trong timg chét d tai va tc do.
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