Truwong CDKT Ly Tu Trong Khoa Dong Luc

LOI NOI PAU

Pay 1a hoc phan chuyén nganh dau tién cta sinh vién bic dao tao Cao ding ky thuat
chuyén nganh Cong nghé k¥ thuét 6 t6. O hoc phan nay, sinh vién dugc bit dau lam quen voi
cac khai niém vé cong nghé 6 t6, cac kién thirc co ban vé nganh nghé, dé qua do, sinh vién sé&
c6 kién thirc co ban di sdu vao cac mon hoc chuyén nganh. Dong thoi, hoc phan nay ciing gidi
thiéu cho sinh vién cac kién thirc vé 6 nhi®m méi truong va cac dang ning luong méi dugce st
dung cho dong co 6 t6. Hoc phﬁn nay duogc bat dau sau khi sinh vién da hoc xong cac hoc
phan vé k¥ thuat co so.

Céc kién thire cua sinh vién sau khi két thuc hoc phan 13 biét duoc cac khai niém co ban
vé nganh nghé va cac cong viéc lién quan dén nganh nghé, c¢6 kha nang nhan dinh chinh xac
tén cua cac cum chi tiét trén 6 to, liét ké duogc cong vi¢c cua cac ky thuat vién sura chira 6 to
no6i chung, dong thdi phai biét dugc viée b tri chung tai cic xudng sira chira theo cong nghé
moi hién nay. Pong thoi biét duge cac chi tiéu vé 6 nhiém mai trudng va cac dang ning

lugng méi

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 1
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Bai1: CAU TAO CHUNG VE O TO
MUC TIEU
Trang bi cho sinh vién cac kién thirc co ban vé ciu tao chung ctia 6 t6 trong cc co cdu

chinh nhu : Dong co, khung gim va céc trang bi dién trén 6 t6 hién nay.

I. KHAI NIEM CHUNG
1. Gi6i thiéu vé 6 to

Subt thé ky XIX, nganh van tai da tién hanh cac cuoc cach mang. Pau tién 1a nganh
duong sit, d6 1a cac dau may cé kha nang van chuyén nhitng khdi hang hoa khéng 16. Cudi
thé ky XIX, su van chuyén bing duong bo ciing bat dau tién bo véi su phat trién cua xe hoi.
Van chuyén hang khdng, bang hinh thic khi cau cling da bat dau. Nhiing budce dot pha do 1a
chiéc phi co van hanh dong lec dau tién do hai anh em nha Wright ¢ Hoa Ky sang ché. Su
van chuyén dudng thuy c6 khuynh huéng cham hon, bai su ma sat véi nuéc. Toc d6 cua tau
thuyén khong cai thién duoc nhiéu so véi trude day, nhitng loai tau hién dai chi dap tng van
tai trén cac doan duong ngan ( tiu canh ngam, tau dém khoéng khi ).
2. Phéan loai

Cac logi phwong ti¢n van tai.

C6 thé phan loai phuong tién van tai theo nhitng loai chinh nhu sau:

+ Phuong tién van tai duong bo.

+ Phuong tién van tai duong sat.

+ Phuong ti¢n van tai duong thuy.

+ Phuong tién van tai hang khéng.

O t6 1a phuong tién co giéi duong bo dung dé chd nguoi, hang hoa hoic phuc vu thuc
hién mot nhiém vu dac biét.
I. LICH SU PHAT TRIEN
1. Giai doan cudi thé ky 19

Niam 1650 chiéc xe ¢ bdn banh van chuyén bing cac 10 xo tich ning duoc thiét ké boi
nghé sy, nhu phat minh ngudi ¥ Leonardo da Vinci. Sau d6 1a sy phéat trién caa ngudn dong

luc cho 6t6 : ddng co gio, dong cd khdng khi nén.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 2
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Nam 1769 danh ddu su ra doi cua dong co may hoi nude ( khoi den, 6n , khd van
hanh..) va vao thoi ky nay chiéc 6 to tai dau tién ra doi.

Nam 1860 dong co bon ky chay bing ga ra doi danh du cho su ra doi cia 6 to con (
loai xe nay dung cho gidi thuong luu nguoi Phap).

Niam 1864 dong co bdn ky chay xing ra doi va sau 10 nim loai xe véi dong co nay dat
duoc cdng suat 20 kw va c6 thé dat van téc 40km/h.

Nam 1885, Karl Benz (Ngudi Buc) ché tao mot chiéc xe ¢ mot may xing nho do 1a
chiéc 6 to dau tién.

Niam 1891 6 t6 dién ra doi & My do hang Morris et Salon ¢ Philadel san xuét.
Sau khi 16p khi nén ra doi, 1892 Rudolf Diesel (ngudi Puc) da cho ra doi dong co Diesel va
da cho ché tao hang loat. Vao thoi gian ndy, da hinh thanh tong thé 6 td con, 6td tai, 6t cho
ngudi Vai 16p khi nén.

2. Giai doan dau thé ky XX dén hét thé chién lan thir nhat
Cuoc cach mang xe hoi chi bat dau vao 1896 do Henry Ford (nguoi My) hoan thién va

bat dau lip rap hang loat 16n. Vao nhitng niam tiép theo 1 su ra doi cac loai xe hoi cta Cac
hdng Renault va Mercedes (1901). Peugeot (1911).

3. Giai doan hét thé chién lan thir nhat dén hét thé chién lin thir hai

4. Giai doan hét thé chién lan thir hai dén thap nién 70

5. Giai doan tir thip nién 70 dén nay i
Ngay nay chiéc 6 td6 khéng ngirng phat trién va hién dai, cong nghiép xe hoi da tro

thanh nganh céng nghiép da nganh.

Xe hoi c6 hop s6 ty dong ra doi vao nim 1934

Nam 1967 xe hoi ¢6 hé théng phun xing co khi.

O 6 phat trién di cung voi tinh ning an toan: 1971 ABS: Anti-lock Brake System (hé
théng trong boé cang banh xe khi phanh), 1979 (Piéu khién bang ky thuat s6 ), EBD:
Electronic Brake Distrition (phan phdi luc phanh dién tir), TRC: Traction Control (diéu
khién luc kéo), diéu khién than xe:Active Body Control (ABC)....

Tbc dd cua xe cling dugc cai thién khong ngung: Nam 1993 van tde cua xe dat 320
km/h va dén nim 1998, VMax= 378 km/h. Cho dén nay 6 to c6 thé dat toc do 16n hon
400km/h.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 3
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I1I. CAC HE THONG TREN O TO
1. Pong co
1.1 Cdc chi tiét cé dinh
1.1.1 Ndp may (cylinder heat)
- La chi tiét ddy kin xy lanh, tao thanh budng ddt, dugc lam bang hop kim gfiang hoic
nhom.
- La noi lap xa pap, dng gop hat, gop thoat, dudng nudc 1am mat, van hing nhiét.
- La noi lip céac bu gi, kim phun xing ( ddi v6i dong co xing).

- La noi lap cac kim phun dau ( ddi céi dong co diesel).

Hinh 1.1: Nhirng chi tiét c6 dinh trén dong co
1. Néip may, 2. Joint ndp may, 3. Than mdy

1.1.2 Than may (cylinder block)

- La chi tiét c6 trong lwong 16n nhat cia dong co.

- Puoc 1am bang hop kim gfiang hodc nhom.

- La noi lap toan bo céc chi tiét cuia dong co 1én do.

- C6 cac duong dan nudc lam mat dong co va dau boi tron dong co duge gia cong bén
trong.
1.2 Co céu pittong — thanh truyén — truc khuyu
1.2.1 Nhom pit téng

- La chi tiét chuyén dong tinh tién, 1én xudng trong long xy lanh cua dong co.

- Két hop v6i thanh xy lanh va nap may dé tao thang budng dot.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 4
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- B6i vo1 dong co 2 thi, pit tong co cd niém vu dong md cac ctra hut va xa khi.
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Hinh 1.2: Nhom piston
1.2.2 Thanh truyén
- La chi tiét két ndi pit tong va truc khuyu, né bién chuyén dong 1én xudng ciia pit tong
thanh chuyén dong quay tron cia truc khuyu.

- Két cau thanh truyén gdm 3 phan 13 ddu nho, dau to va than thanh truyén.

Hinh 1.3: Nhém thanh truyén
1.2.3 Truc khuyu: - Truc khuyu 1a chi tiét tiép nhan luc tic dung tir pit tong do thanh truyén

chuyén t6i va chuyén lyc nay thanh md men quay kéo may cong tac.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 5
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- Vé két cAu, truc khuyu 1a chi tiét kha phtrc tap gém dau truc, dudi truc va cac truc

khuyu ma trén do c6 cac co truc, chot khuyu va cac doi trong

Hinh 1.4: Truc khuyu

1.3. Co ciu phan phéi khi
1.3.1 Nhiém vu:
Piéu khién qua trinh thay d6i khi trong xy lanh dong co bang cach déng mé céc cira

nap va ctra thai ding lac dé nap day khi nap méi vao xy lanh va thai sach khi thai ra ngoai.

Xich cam

Truc khuyu

Hinh 1.5: So' @6 hé thong phan phdi khi

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 6



Truwong CDKT Ly Tu Trong Khoa Dong Luc

1.3.2 Phan loai:
1.3.2.1.Dwea vao kiéu ldp xu pap trén déng co:
- Kiéu co cAu phan phdi khi dung xu pap treo.
- Kiéu co cdu phan phdi khi dung xu pap dat
1.3.2.2 Dwa vao vi tri lcfp dat truc cam:
- Truc cam dit trén than may, din dong xu pap qua con doi, dila day va can bay.
- Truc cam dit trén nip xy lanh, dan dong xu pap qua con ddi, diia ddy va can bay.
- Truc cam dit trén nip xy lanh, dn dong xu pap qua can bay.
- Truc cam dit trén nap xy lanh, dan dong truc tiép xu pap.
1.4 H¢ thong boi tron
1.4.1 Nhiem vu
- Pua dau lién tuc dén bdi tron cho cac bé mat ma sat dé giam mai mon.
- Tan nhiét, lam mat cho cac chi tiét c6 chuyén dong ma sat.
- Rira sach cic bé mit ma sat ctia cc chi tiét khoi mat kim loai bong tach trong qua
trinh ma sat
- Bao kin khe h¢ giita cac chi tiét pit tong — xéc miang — xy lanh 1am giam lot khi.
1.4.2 Cdu tgo:
- Bom nhét va van gidm ap
- Loc nhét ( thd va tinh)
- Két 1am mat nhot
- Que tham nhét

- Hop truc khuyu

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 7
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Van diéu khién déu cla tryc cam

Bwrdrng diu chinh

L& héi déu

/T cCéng tic ap suét diu
T Bb loc diu

Luré loc diu

Bom déu

Hinh 1.6: So' @6 hé thong bdi tron

1.5 H¢ théng lam mdt
1.5.1 Nhiem vu:
Nhiém vu cua hé théng lam mat dong co 1a tdn nhiét va duy tri nhiét do thich hop cho
cac chi tiét tiép xtc voi budng dét dé dam bao dong co hoat dong binh thuong.
1.5.2 Cdu tao
- Két nudce
- Khoang nudc trong dong co
- Nip két nude
- Bom nudc va quat gié
- Van hang nhiét

- Binh gid no

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 8
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Hinh 1.7: So' @6 hé thong lam mat
1. Két nuwée 2. Binh gidn né 3. Ndp két nuée 4. Quat gio

5. Bom nwéc 6. Van hang nhiét

1.6 H¢ thong nhién liéu trén dong co xing
1.6.1 Nhiém vu:

- Cung cap hdn hop xing va khong khi vao cac xy lanh véi dinh lugng va thanh phan
ddng déu giita cac xy lanh, pht hop v6i cac ché do tai va tée d6 1am viée cia dong co.

- Thanh phén cta hdn hop cung cap vao dong co ngoai ciéc bao dam su 1am viéc tdi uu
ctia dong co vé cong sudt va tiéu thu nhién liéu co phai dam bao khi thai c6 thanh phan doc
hai thap nhat.

1.6.2 Phan loai:
- Hé théng cung cap nhién liéu str dung bo ché hoa khi.

- Hé thdng cung cip nhién liéu phun xing dién tu.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 9
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o

KIEU HONG (HONG DON) KIEU 2 HONG (HONG KEP)

Hinh 1.8: H¢ thong cung cap nhién li¢u sir dung bo ché hoa khi

Cam bién vi tri buémga Cam bién —__
".Q ap sudt drdng -
éng nap a

—

—————————

Cam bién lru lrong khinap Vi phun |

Cam bign vj tri truc cam

Cam bién nhigt dé nudc

C;m bién vi tri truc khugu

Hinh 1.9: H¢ thong cung cip nhién li¢u phun xing dién tir

1.7 H¢ théng nhién ligu trén dong co Diesel
1.7.1 Nhiém vu:
- Cung cap nhién liéu phu hop véi ché d6 tai trong va toc do dong co.
- Cung cép nhién liéu dong déu cho cac xy lanh, phun nhién liéu dang luc, dung qui luét

va phu hop véi thtr ty lam viée cua dong co.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 10
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- Phun toi, xé nho nhién liéu v6i hinh dang tia pht hop véi hinh dang budng chéy.

Hinh 1.10: Hé théng phun dau dién tir

1.8 H¢ théng déanh liva
1.8.1 Nhiem vu:

- Tao ra tia ltra dién ap cao (hang chyc KV) giita hai dién cuc cta bugi dé bat tia lira
dién @6t chay hdn hop nhién lidu va khong khi dang thoi diém yéu cau dé dong co lam viéc
t6i wu.

1.8.2 Phan loagi:
- Hé thdng danh lira thuong, str dung ngudn dién ic qui.
- Hé thong danh lira ban dan c6 bo chia dién.
- Hé thdng danh lra ban dan khong co bo chia dién.

- Hé thong danh lira dién dung.

Hoc phan: Nhap mén K¥ thuat cong nghé 6td Trang 11
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Hinh 1.11: So' @0 hé thong danh lira sir dung vit lira

1.9 H¢ théng khéi dpng dién:
1.9.1 Nhiem vu:

Khai dong dong co bang cach kéo dong co quay voi toc do can thiét, dam bao cho dong
co ¢o thé tao ra hoa khi va nén hoa khi dén nhiét d6 tich hop dé qua trinh chay hoa khi va
sinh cong dién ra.

1.9.2 Cdu tgo:

- Phan v ( stato)

- Phan 15i (roto)

- C6 gop dién

- Céc cudn day nam cham dién

- Choi than tiép dién

- Pau noi dién vao

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 12
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Hinh 1.12: Hé théng khéi dong dién

2. Trang bi dién trén 6 to
2.1 Nguén dién 6 té
2.1.1 Ac qui
2.1.1.1 Nhiém vu.

-La nguén cung cép dién trén xe véi dong dién mat chiéu, dién ap thép.

- Cung cap dong dién cho thiét bi khoi dong va hé théng danh lira khi khoi dong dong
Co.

- Cung céip dién cho cac trang bi dién trén xe khi dong co chua hoat dong hodc chay
cham khong tai, ltc d6 dién 4p mdy phat khéng c6 hodc thap hon dién ap ac qui.
2.1.1.2 Cau tao cia dc qui a xit-chi:

- Vo binh

- Nép binh

- Cuc am

- Cyc duong

- Cac ban cuc

- T4m ngan

- A xit va nudc cat

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 13
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Hinh 1.13: Hinh ciu tao va cach kiém tra binh Accu

2.1.2 May phat dién:

2.1.2.1 Nhiém vu:
- Cung céip dong dién mot chiéu dién ap thép cho céc trang thiét bi dién cua xe.
- Nap dién cho 4c qui khi xe chay.

2.1.2.2 Phan loqi:
- May phat dién mot chiéu.

- May phat dién xoay chiéu.

Khung phia trwéc

\/ong bi phia trwdc

Gia do chéi than |
Nap phia sau

B chinh luu

Stator Khung phia sau

Hinh 1.14: So' d0 cAu tao may phat dién xoay chiéu tiét ché nam trong

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 14
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2.2. H¢ thong chiéu sdng va tin hiéu
2.2.1.Nhiém vu:

- Gom hé théng dén pha, dén mau, c6 nhiém vu chiéu sang mit duong, chiéu sang
ngoai xe, trong xe va bang dong ho khi xe chay ban dém va bao tin hiéu khi quay vong hoic
phanh xe.

- Thong bao (hién thi) cac thong tin vé toc do xe, thong sb lam viéc cua cac bod phan va
cum chinh cta xe nhu tdc do quay cua dong co, ap suit dau, nhiét do nudc 1am mat, mic
nhién liéu trong thung, trang thai va dong dién nap ic qui.

2.2.2 Céu tao.
- Hé thong dén chiéu sang va tin hiéu.

- Hé thdng thong tin chi thi cac thong sb 1am viée cua xe.

Hinh 1.15: Hé thong chiéu sang trén 6td

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 15
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Hinh 1.17: H¢ thong thong tin chi thi va cic thong s6 1am viéc ciia xe

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 16
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2.3 Cdc hé théng trang bi dién phu:
- Hé thong diéu hoa nhiét do trén 6 to.

- Hé thong gat nude kinh xe.

Hinh 1.18: Hé thong gat nuéc trén 6td

- Hé thong am thanh.

- Hé thong tai khi an toan.

- Nang ten radio.

- Hé thong diéu chinh ghé. . .

3. Khung gim
3.1 H¢ théng truyén lic
3.1.1 Nhiém vu:

C6 nhiém vu truyén va phan phdi mé men quay va cong suit tir dong co dén cac banh xe
chu dong, 1am thay d6i mé men va chiéu quay cua banh xe theo yéu cau.
3.1.2 Cau tgo:

- Bo ly hop.

- Hop sb.

- Truc truyén cac ding.

- Cau chu dong va b vi sai.

- Cac banh xe chu dong.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 17
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Ong Lu

Hinh 1-19. Cdc b phan cua HTTH trén 6to:
1- truc khuyu ddong co. 2- ly hop. 3- hop s6. 4- truc cdcdding.
5- khop cdcddng. 6- hop vi sai. 7- bdn truc. 8- bdanh xe chu ddong .

3.2 H¢ théng treo:
3.2.1 Cong dung:

- Céc xe 6 tO hién nay déu st dung phan chay 1a cac banh hoi lip trén hai dau cac cau
ctia xe. Nho lyc bam giita banh xe va mit dudng ma banh xe chu dong khi quay day xe chay
dugc. Cac banh xe khong nhiing chiu toan bd tai trong cua xe va sy va dap ciia mat duong
ma con chiu phan lic dy xe chay cua mit dudng.

- Hé thdng treo gdm cac co cau ndi dan hoi (10 xo) gitta khung xe va cdu xe nham giam

b6t hodc dap tit cac chan dong (xoc) tao ra do 1in banh trén mit duong gd ghé. Nho c6 hé

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 18
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thdng treo ma cic banh xe c6 thé dao dong nhin nhay doc 1ap véi khung xe. Do d6, va dap
gifra banh xe v61 mdt duong xoc bi han ché truyén lén khung xe, tao diéu kién thoai mai cho
hanh khach va kéo dai tudi tho cia cac cum chi tiét lép trén xe.
3.2.2 Cdu tao:

- Cac phan tir dan hoi.

- B6 giam chan (giam xoc).

- Hé thdng treo phia sau.

- Hé thdng treo phia trude.

- Banh xe.

Hinh 1.20: CAu tao hé thong treo trén xe 6td

3.3 H¢ théng phanh
3.3.1 Cong dung:
Hé thng phanh 6 t6 dung dé giam nhanh tc d6 cta xe hodc ding xe khan cép khi cap

khi can.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 19
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Ong Lu

3.3.2 Phan loqi:
- Dya theo phuong phap dan dong phanh: Phanh co khi, phanh dau, phanh hoi, phanh
dau tro lyc hoi hodc chan khang.

- Duya theo két cAu cta co cau ham: Phanh gudc-tiiang tréng, phanh dia va phanh dai.

Céan phanh tay

Trg Iuc phanh

- - .7 ‘_ A\ A
U/ . Y
; ' ‘) Phanh ¢
Van diéu hoa luc phanh \\7 BN

/ Cap phanh tay
Phanh dia

Hinh 1.21: Céc chi tiét trong hé thong phanh thuy lwc

3.4 Hé théng ldi
3.4.1 Cong dung:
- Hé théng 14i duoc dung dé duy tri hodc thay doi huéng chuyén dong cua xe.
- Giup xe c6 thé di thang, quay vong, ré& trai hodc 1& phai bang cach thay doi goc léch
cuia cac banh xe dan hudéng so v6i duong tim cia xe.
3.4.2 Phan loqi:
- Hé théng 1ai co khi khong trg luec.

- H¢ théng lai co tro lyc: Thuy luc, khi nén, chan khong, dién hoac co khi.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 20
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V3 lang

Truc lai

TS

HE THONG LAl LOA! BI TUAN HOAN

Hinh 1.22: So' d6 hé thong lai trén 6to
3.5 Khung thung va banh xe:

Hinh 1.23: Khung xe va banh xe tai 6to

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 21
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BAI 2 : CONG VIEC BAO DUONG VA SUA CHUA O TO
MUC TIEU
Trang bi cho sinh vién chuyén nganh nhiing kién thirc co ban vé cong viéc bao dudng
va stra chira 6 t6
I. KHAI NIEM CHUNG
1. Khai niém co ban

O t6 1a mot ¢d may c6 két cau phirc tap duoc 1ap ghé tir nhidu b phan voi tong sb chi
tiét lip ghép co thé 18n t6i trén 15.000 chi tiét, trong d6 co6 rat nhidu cip chi tiét co chuyén
dong twong ddi v4i nhau. Trong qua trinh 1am viéc, do chiu tai trong va ma sat nén céc chi tiét
thudng bi mon, bién dang hodc giy v&, hong hoc...]am mat tinh ning hoat dong binh thudng
ctia xe. Két qua 1a 1am giam cong sudt dong co, tang luong tiéu hao nhién liéu, giam mirc do
tin cdy va an toan trong str dung xe. ndi chung 1 hiéu qua kinh té trong viéc khai thac sir dung
Xe giam.

Dé khai thac hét kha nang lam viéc va ting hiéu qua sir dung xe, trong qua trinh st dung,
ngudi ta phai thuc hién viéc bao dudng k¥ thuat va sira chita nham ngan ngira sy mon nhanh
va khic phuc cac hong héc bat thuong dé dam bao duy tri trang thai k¥ thuat binh thudng cia
xe. No1 dung cong viéc bdo dudng va stra chita c6 su khac nhau.

2. Ca4c nguyén tic co ban vé bao dudng va sira chira 6 to
2.1. Cdc nguyén nhén gdy mdt an toan:

Céc nguy co gdy mat an toan c6 thé do mot s6 thoi quen khong diing ciia nhudi thg nhu:

- Hat thude trong qua trinh lam vi¢c, dac biét 1a trong lac tiép xUuc vo1 xang dau va cac
chat d& chay n6 hodc cau tha khong chip hanh cac quy dinh khi lam viéc.

- Pé vat chudng ngai chan cac 16i thoat hiém nén khi c6 hoa hoan khé thoat ra ngoai.

- Pé diu m& vay ban nén nha xudng dé gy truot chin ngd, giy tai nan khi di lai, 1am
viéc trong xudng.

- Khong mang du trang phuc bao ho lao dong nhu gidy, quan 4o, mii kinh va khong chap
hanh quy dinh an toan khi lam viéc véi cac may quay nhu may mai, khoan, quat gio...

- Pé khi doc xa ra xudng, khong xa vao cac hé thdng thoat khi.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 22



Truwong CDKT Ly Tu Trong Khoa Dong Luc

2.2. Cdc nguyén tic co ban vé bio dwéng va siva chiva 6 t6

- Khong hit thude hodc bat Iira cham thube gan xing, dau hodc cac chat dé gdy chay nd
khéc.

- Phai dam bao nha xudng sach s& va thong gio tot.

- Xang dau va cac chét d& chay phai duoc bao quan dung theo qui dinh an toan.

- Biét 5 noi dic cac binh ctiru hoa va biét cach sir dung ching.

- Lam viéc mot cach yén tinh va ludn chu ¥ dén cong viéc dfiang lam.

- Str dung céc thiét bj va dung cu cim tay dung qui cach.

- Khéng ndi thém tay don cho dung cu khi siét cac bu 16ng, dai bc.

- Khdng dung co 1é hé inch dé van cho cac bu 16ng, dai d¢ hé mét va nguoc lai.

- Khi dung mo 1ét phai chu ¥ chiéu tac dung luc.

- Khong nén dé tudc no vit, dao cit hodc cac vat nhon trong tdi quan, tii 40 vi ching ¢
thé 1am bi thwong trong qua trinh lam viéc.

- Mang trang phuc bao ho lao dong va quan toc gong gang, ding qui dinh trong qua trinh
lam viéc.

- Dung cu cam tay néu dinh diu m& phai lau sach.

- Khong dé dau md chay ra nén nha xuong, néu cé phai lau sach ngay dé tranh tron trot
trong khi lam viéc.

- K& kich xe va chén can than khi 1am viéc dudi gam xe.

- Str dung dung dung cu cho moi loai cong viéc.

- Poc k¥ hudng dan truée khi dung cac thiét bi co st dung di¢n hodc khi nén.
II. BAO DUONG O TO
1. Pinh nghia bao duwéng 6 t6

La nhitg cong viéc dugc tién hanh c6 ké hoach va c6 hé thong nham ngin ngira hu
hong, dam bao duy tri trang thai k¥ thuat tot va kéo dai tudi tho cua xe. Bao dudng duoc tién
hanh hang ngay va dinh ky theo thoi gian sir dung hoac theo kilomet xe chay. Bao dudng bao
gém mot loat cong viéc bt budc, chu yéu tap trung vao trang thai ky thuat, téy rira, bit chat,

thay dau md, chan doén tinh trang k§ thuat va diéu chinh cic cum may.
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2. Cac ché d9 bao dudng
2.1. Bdo dwong hang ngay:

Bao dudng hang ngay duoc thuc hién hang ngay chii yéu bai chinh ngudi 14i xe trude va
sau khi van hanh xe.

2.2. Bao dwiong thuwong xuyén:

Cong viéc chu yéu gém kiém tra va bd sung nhién liu, dau, nudc, kiém tra sy ro i cua
cac duong dng, kiém tra su hoat dong binh thudng cua cic hé thong chiéu sang va an toan.
2.3. Bdo dwong dinh ky:

Béao dudng dinh ky thuong dugc thyuc hién ¢ cac gara hodc xudng stra chira xe va do cac
tho chuyén mén thyc hién. Chu ky va ndi dung cong viéc can dugc thuc hién & mbi cép bao
dudng thuong duoc nha ché tao qui dinh cu thé trong céc s6 tay huéng dan st dung.

1. SUA CHUA O TO
1. Pinh nghia stra chira 6 t6

La nhiing cong viéc duy tri va phuc hoi tinh khong hong va kha ning lam viéc binh
thuong cta xe. C6 hai dang stra chita 1a stra chita nhé va stra chira 16n.
2. Phan loai stra chira
2.1. Svwra chita nho:

La cong viéc khéc phuc cac hu hong cuc bg, ngﬁu nhién cua céac chi tiét trong cac cum
may, c6 thé thdo mot phan, thay thé mot so chi tiét bang chi tiét méi hodc chi tiét stra chira.
2.2.8wa chita vira:

Stra chita vira dugc tién hanh theo dinh ky dé phuc hoi kha ning 1am viéc day du cua tat
ca cac chi tiét, cum bang cach phuc hdi bang cach thay thé tat ca cac chi tiét mon, hong bang
chi tiét m&i hodc chi tiét sira chita.

2.3. Swra chita lon:

bdac trung cua stra chira 16n 1a thdo toan bg xe dé stra chira, thay thé cac chi tiét, bd phan

roi 1ap lai nhu méi. Yéu cau xe phai dugc phuc hoi kha nang lam viéc bang it nhat 80% so véi

xe moi.
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BAI 3: KY THUAT KHAI THAC VA VAN HANH O TO

I. TONG QUAN VE VAN TAI O TO
1. Vén tii 6 t6 trong hé thong van tai

Van tai 6 td ¢6 mdt vu thé hon hin cac phuong thire van tai khac do 1a van chuyén mot
cach triét dé c6 thé van chuyén "tir cira dén cira, tir kho dén kho" hay “door to door” cho nén
thong thudng van tai 6 t6 1 phuong thire tiép chuyén cho cac phuong thirc van chuyén khac.

Van tai 6 to co thé hoat dong trong moi diéu kién thoi tiét khi hau, nhiing noi diéu kién
duong sa kho khan tham chi ca nhiing noi1 khong c6 duong vi du nhu duong rung nui, nhitng
1am truong khai thac gd, tuy vay khong phai vai bat ctr loai 6 t6 nao ciing c6 thé hoat dong
trong nhiing diéu kién kho6 khan nhu vay dugc. Van tai 6 td co thé vuot qua dugc mot s6 loai
dia hinh khé khan nhu d6 déc kha cao, cac tuyén dudng c6 ban kinh quay vong nhé... Van tai
6 t0 ¢6 thé di dén moi noi moi chd ctia nén kinh té.

Phuong tién véan tai 6 to rat da dang va nhiéu chung loai khac nhau, dap ung cho viéc
van chuyén hang hoa da dang véi hiéu qua cao. P6i voi nhu cau van chuyén hang hod va
hang khéch trong d6 thi van tai hanh khach cong cong trong d6 c6 vén tai hanh khach bang xe
buyt rat pho bién da dem lai cho d6 thi vin minh, giam tic nghén giao thong.

2. Tinh hinh phat trién ciia 6 t6 trén thé giéi va Viét Nam

Trai qua qua trinh d4u tranh va xay dung, Viét Nam di hinh thanh mot mang lu6i ndi
lién cac trung tim giao thong cua dat nude. Mot mang ludi dudng tot 1 mang 1udi ¢ hinh
dang phu hop véi cac hudng van chuyén hanh khach va hang hoa chi yéu. Sau dé trinh do
trang bi cta timg tuyén phai dap tng nhu cau van chuyén dit ra cho né.

Giao thong van tai cta Viét Nam phat trién chil yéu trong thoi ky Phéap thudc, tir dau
thé ky XX. Trong ba thap ky dau cua thé ky XX nguoi Phap di hoan thanh viéc xay dung
mang ludi giao thong van tai trén co s mot mang ludi giao thong van tai hau nhu khong cé
gi dudi thoi phong kién Viét Nam.

Toan bd hé théng duong bg, duong sat, cac hai cang, cang hang khong con tdn tai dén
ngay nay déu dugc thiét ké trong thoi ky nay do ngudi Phap dau tu kinh phi thi cong nhim

muc dich khai thac va boc 16t thudc dia, bién bong Duong thanh thi truong ti€u thy hang hoa
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ctia nuéc Phap. Bit du tir nhitng chinh sach kinh té x3 hoi cua Pon Pume (toan quyén cua
Phép tai Pong Duong) cho dén nhitng nim 30 cua thé ky XX, hé thong dudng bd cua dong
Duong c6 tong chiéu dai 1a 33.600 Km d4 duoc dua vao khai thac, hang trim cay cau kién cb
c6 chiéu dai trén 100 mét da dugc xay dung.

Nam 1912 13 ndm khéi cong xdy dung nhiéu tuyén duong bd tai Pong Duong; dén
1918 quy hoach mang ludi dudng bd da duogc duyét bao gdm 17 tuyén duong; nam 1928 toan
bong Duong c6 7.479 xe du lich, 1.532 xe tdi; nam 1938 c6 16.000 xe du lich, 2.250 xe tai
va may kéo, 1.900 xe van tai cong cong.

Mang luéi giao thong van tai phan bd khong dong déu, chu yéu tap trung & dong bang,
duyén hai, & dong bang ven bién phia 36ng tap trung cac nut giao thong van tai quan trong
hinh thanh mang ludi giao thong van tai v6i nhiéu hinh thirc van tai khac nhau. Trong khi d6
cac tinh mién nui va trung du nhit 13 cac tinh mién nti Ty Béc va Viét Bic duong sa it duoc
xay dyng, & day chil yéu 1a cac tuyén duong nho hep dung cho cac loai xe tho so, va chi di lai
dugc trong mot mua.

Trong nhitng nam 60, 70 cia thé ky XX tai miém Nam, ngan sach ciia M chi t6i hang
ty USD vao mién Nam Viét Nam, nén kinh té phat trién chu yéu phuc vu cho chién tranh va
nhu ciu cho ting 16p trén trong xa hoi, giao théng véan tai chu yéu phat trién mang ludi
duong bo va hang khong. Cac tuyén dudng bd duge xay dung rat tot theo tiéu chuin cia cac
tuyén dudng bo qudc té, cac tuyén dudng quan sy ciing dugce xdy dung trong thoi gian nay,
cac tuyén duong dat ti€u chuin k¥ thuat cao vi du xa 10 Sai Gon — Bién Hoa... Cac cu
duong bo duoc xdy dung viing chic khong nhitng dam bao nhu cau cta phat trién kinh t& ma
con dap Gmg cho nhu cau cta quén suy.

Tir nam 1986 trd lai ddy, nén kinh té phat trién theo chiéu hudng kinh té thi truong c6
su kiém soét ctia nha nudc, nha nude cd nhiing chinh sach nhét dinh d6i véi kinh té dic biét
trong d6i ngoai. Nha nudc ta di mo rong quan hé voi cac qudc gia trén thé gidi voi tinh than
hop tac cung c6 loi va khong anh hudng dén chu quyén cua mdi quéc gia. Trén co s& d6 rat
nhiéu nha dau tu nudc ngoai da dau tu vao Viét Nam lam cho nén kinh té ciia Viét Nam c6

nhiing budc tién dang ke.
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Giao thong van tai c¢6 nhitng budc phat trién vuot bac, do co dau tu cliia nudc ngoai
cho nén hé théng dudng sa va cic cong trinh phuc vu duge nang cip va md rong, viée du tu
cho cac cong trinh va phuong tién d@ mang lai cho giao thong van tai cia Viét Nam nhitng
tién bo dang ké. Cac tuyén duong quéc 16 ¢4 dugec md rong, viéc x04 bo cac ciy ciu trén cac
tuyén qudc 16 1am cho giao thong vén tai thuan tién hon.

Tai Viét Nam, ndm 1991 c6 thé coi 1a nim dau tién cta cong nghiép 6 t6 Viét Nam,
v6i gidy phép cap cho lién doanh ldp rap 6 t6 dau tién cong ty lién doanh Mekong. Dén cubi
nim 1996 c6 14 lién doanh véi tong cong sudt 1a 168.000 xe / ndm, véi tong von dau tu 1a
850 triéu USD, cong suat cac day chuyén tir 1.700 - 20.000 xe / ndm. Tinh dén thang 08 nim
2007 theo thong ké ctiia Cuc Pang kiém Viét Nam, ca nude c6 766.000 6 t6 dfiang luu hanh,
trong d6 chil yéu tap trung tai 2 thanh phd 16n 1a tha d6 Ha Noi va thanh phé H6 Chi Minh.
S6 xe qua nién han khong duoc luu hanh phai loai bé hang nam khoang 2%, sd dang ky hang
nam tang 15% / nam. Co cAu xe 6 t6 hién & Viét Nam 1a xe con: 32%, xe tai 32%, xe buyt
16% va xe khac 20%. Nhu cau hang nim ciia Viét Nam khoang 35.000 xe bao gom ca xe da
qua st dung (second hand), nhu ciu xe con hang nim cta Viét Nam khoang 6.000 — 8.000 xe
/ nam.

3. Céc tac nghiép ciia qua trinh san xuit vén tai

Van tai 1a mot qua trinh san xuat, bao gdm nhiéu yéu té hop thanh, mdi yéu té 1a mot
mét xich ctia qué trinh san xuat van tai.

Qué trinh san xuat caa van tai ba cong viéc dugc thuc hién lién tiép: Xép hang Ién
phuong tién (hodc hanh khach 1én xe & diém dau) ¢ dia diém gui hang, van chuyén hang hoa
(hoic hanh khéch) tir diém guri dén diém tiép nhan, d& hang khéi phuong tién & diém nhan
(hanh khach xudng xe & diém cubi).

4. Cac diéu kién khai thac van tai

Diéu kién khai thac xe bao gom tt ca nhitng nhan té tdc dong vao qua trinh lam viéc
cua phuong tién. Qua trinh san xuit van tai dién ra bén ngoai doanh nghiép nén cac nhan
t6 tic dong hét stc da dang va phic tap. M&i mot diéu kién do déu anh huong dén viéc sir
dung xe, qua dé anh huéng dén nang suat va gia thanh van tai. Vi vay can phai nghién ctu cac

diéu kién khai thac, nim vitng anh huang caa ching toi cong tac van tai dé can ctr vao cac
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diéu kién d6 ma chon duogc cac loai xe thich hop, t6 chirc van tai hop Iy nang cao hiéu qua
sir dung xe ma ciing tir 6 ma dé ra nhitng yéu cau vé két cau phwong tién.
4.1. Piéu kién kinh té xa hoi:

Bao gom cac yéu t6 vé phwong thirc san xuit cia x4 hoi; cac loai hinh doanh nghiép
tham gia vao qua trinh san xuat; cac chinh sach ctia Chinh phu...
4.2. Co cau kinh té

Co cau kinh té thay déi kich thich sy gia ting cua dich chuyén dan cu va trao déi lao
dong, hinh thanh cac khu dan cu, cac khu cong nghiép, cac khu mua sam, khu vui choi giai
tri... lao dong 1am viéc & nhitg khu xa noi dan cu, nhu cau di lai ting Ién, doi hoi gia ting
cac phuong tién van tai trong d6 c6 6 t dé dap ang nhu cau gia tang do.
4.3. Dan cu va nguon lao dong
4.4. Cac yéu t6 khac

- Phong tuc tap quan, thoi quen di lai ciia ngudi dan. Doanh nghiép can phai nim 1 yéu
t6 nay dé bo tri xe sao cho hop 1y nhat dap ing nhu cau ciia ngudi dan.

- Su canh tranh trén thi truong.

- Ché d9 chinh sach cta nha nudc: Doanh nghiép van tai can quan tim dén quy dinh cia
nha nudc dé co thé to chirc van tai theo ding phap luat.
5. Ning e van chuyén

Nang luc van chuyén ciia phuong tién l1a khéi luong hang hoé hodc hanh khéach t6i da ma
né van chuyén dugc trong mot thoi gian tai mot mat cat theo mot chiéu mot doan duong, khi
str dung day du céc tinh nang ky thuat caa xe nhu toc do, tai trong dung tich thung xe, su
phi hop cua thing xe véi loai hang. Ning luc van tai cia doan xe phu thudc vao téng
trong tai cua doan xe va két cau doan xe, tinh trang ky thuat caa chdng. Nang luc van chuyén
ctia phuong tién 1a khéi luong hang hoa hozc hanh khach téi da ma n6 van chuyén duoc trong
mat thoi gian tai mot mat cit theo mot chiéu mot doan duong, khi sir dung day da cac tinh
nang ky thuat caa xe nhu toc do, tai trong dung tich thung xe, su phi hop cua thing xe voi
loai hang. Nang luc van tai cia doan xe phu thudc vao tong trong tai cia doan xe va két cau
doan xe, tinh trang k¥ thuat cua ching

6. Co s& phap 1y cho té chirc va quan 1y vn tai 6 to
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Cac co s phép ly cho van tai hang héa va hanh khach bing 6 td trén co s& cac quy
dinh caa Chinh pha Viét Nam vé van tai hanh bang 6 td can ctir Nghi dinh 110/2006 /
ND — CP ngay 28 thang 09 nam 2006 cua Chinh phu vé diéu kién kinh doanh van tai bang
06td. Quy dinh dugc ap dung cho tat ca céc to chirc ca nhan, cac doanh nghiép tham gia hoat
dong van tai hanh khéach va hang héa bang & to trén Ianh thé Viét Nam. Céc quy dinh duoc
dua ra dé dam bao quyén loi va trach nhiém cua tat ca cac bén tham gia hoat dong van tai
hang héa va hanh khach bing 6 to va giam chi phi chung.
II. PHUONG TIEN VAN TAI O TO VA CAC CHI TIEU KHAI THAC
1. Phwong ti€én van tai 6 to

Tat ca cac loai 0 t6 tuy theo tai trong truc ciia N6 ma phan ra lam hai nhém. Nhom thi
nhit bao gdm tat ca cac loai xe chay trén hé théng duong cong cong, tir duong dat cho dén
duong mat cang hoan thién nhu bé tdng nhua, bé tdng xi mang. Tat ca cac loai xe trong
nhom nay chu yéu ding trong van tai 6 td cong cong cd trong tai tir rit nho cho dén rat 1on.
Tai trong truc ctia nhdm nay ciing ngay cang tang tuy theo kha nang xay dung strc chiju tai
duong cia mdi nudc. Nhom thir hai bao gom nhiing loai xe dic biét, do tai trong truc caa
n6 qua 16n vuot qua sire chiu tai cia hé théng duong cdng cong nén chi duoc chay trén cac
duong chuyén dung.
2. Chi tiéu danh gia phwong ti€én 0 to

2.1. Cdc thong so co bdn ciia phwong tién vin tdi 6t6

7’ Il
LI

Hinh 3.1: Kich thwdc 6t
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Ldx - chiéu dai dau xe Hg - khodng sang gam xe
Lcs — chieu dai co so Bbt — vét banh xe trudc
Ld — chieu dai dudi xe Bbs — vét banh xe sau

L — chiéu dai toan bé B — chiéu réng toan bg

2.2. Chi tiéu sw dung kich thwdc va trong lwong ciua xe
Kich thudc co ban ciia phuong tién hoat dong trén mang ludi dudng cong cong bao gdom:
- Chiéu rong 16n nhat 12 2.5 m
- Chiéu dai 16n nhat :
+ Vi xe thdng thuong: 12 met
+ Véi doan xe (c6 so mi ro mooc hoac 1 ro modc): 20 mét
+ Véi doan xe ¢ nhiéu ro modc: 24 mét

- Chiéu cao 16n nhat khi xép hang: 3,8 mét
Trong lugng cua phuong ti¢n
Vai xe 6 to va doan xe nguoi ta phan cac loai trong leong ra nhu sau:
GK - trong lugng khé (khdng c6 dau m&, khong c6 nhién liéu...):
Gu - trong lwong wét (trong luong cua xe khi day dau ma va nhién lidu);
GB - trong luong ban than xe (trong hrgng xe c6 trang thiét bi);
Q  —trong tai thiét ké cua xe;
GTB- trong lugng toan bo (gdom trong luong ban than va trong tai thiét ké cua
phuong ti¢n);
GT - trong luong dé 1én cau truéc
Gs — trong lugng dé I8n cau sau.
2.3. Swre chira cua xe
Strc chira ciia phuong tién 1a s6 luong hang hoa 16n nhat hodc sé luong hanh khach
16n nhat ché duoc trén xe. Ste chira cua 6 t6, ro modc dugce xac dinh bang kich thudc bén
trong thung xe, ty trong ctia hang hoa va trong tai gigi han cua né.
2.4. Tinh thudn tién
Tinh nang thuan ti¢n thé hién & cac mat nhu sau : Thuan tién cho viéc xép do, thuan tién
cho hanh khach, thuan tién cho nguoi lai xe, thuan tién cho cong tac bao dudng stra chira
2.5. Strc kéo va téc dé ciia xe : Phai pht hop véi diéu kién noi dua vao sir dung phuong tién
giao thdng
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2.6. An toan ciia 6t6 : An toan cua 0 to phai duoc coi 14 mot trong céc tinh chat khai thac
quan trong nhat bai nd anh huong téi doi sdng va stc khoé con ngudi, toi chat luong cua 6
t0, cua hang hoa chuyén cha, cua cac céng trinh giao théng...
2.7. P§ bén chic ciia xe: Do bén chic caa xe biéu thi bang tudi bén sir dung va quéng
duong doi xe, do bén cua cac chi tiét cac tong thanh xe dam bao cho xe kéo dai dugc quing
duong chay xe gitta hai lan sira chita 16n va nang cao dugc tinh nang 1am viéc cua xe, kéo
dai quang duong doi xe.
2.8. Tinh kinh té nhién ligu: Puoc danh gia bang muec tiéu hao nhién liéu va dau nhon trong
quéa trinh khai thac xe. Muc tiéu hao nhién liéu trong khai thac tinh bang lit / 100 Km
quing dudng xe chay. Dé so sanh muc tiéu hao cua cac mac kiéu xe khéac nhau dung chi
tiéu mirc tiéu hao nhién liéu cho mét don vi san pham van tai lit / TKm hoic lit / HKKm.
2.9. Tinh co dpng ciia xe 6t6: La kha nang xe c6 thé quay tro trén mot dién tich hep trong
bai xép dd, trong bai b xe hoic trén dudng cua hep. Ciing 1a kha nang xe c6 thé vuot qua
nhitng doan duong kho khan c6 dia hinh phuc tap.
2.10. Anh hwéng té6i moi trwong: Trong qua trinh hoat dong cac loai xe c6 dong co dét
trong, xa vao khéng khi mot lueong khi thai doc hai doi véi dong vat, thuc vat, dang ké nhat
la 6 xit cacbon. Ngoai ra xe con tao ra tiecng on va gay chan dong lam cho con ngudoi mét
mdi, tdng hao mon cho cac chi tict tong thanh cua xe, pha huy cac cong trinh trén duong va
gan duong.
3. Cac chi tiéu khai thac phwong tién van tai

Hiéu qua san xuat x& hoi trong nganh vén tai & té duoc xac dinh trudce tién bang trinh do
t6 chue van tai hang hoa va bang mirc 6 sir dung phuong tién, né duoc dic trung va duoc
déanh gia bang cac chi tiéu khai thac k§y thuat sau:

—boan xe va mac do st dung;

— Thoi gian hoat dong ctaa phuong tién trén duong va muac d6 st dung no;

— Trong tai cua phuong tién va mirc d6 sir dung trong tai;

— Téc do cua phuong tién;

— Quang duong xe chay cua phuong tién va mac do s dung no;

— Thoi gian cho xép do;

— Khoang cach van chuyén va chiéu dai mdi chuyén xe.
4. Ning suit ciia phwong tién van tai 6 to

Nang suat cia phuong tién van tai duoc tinh cho 1 phwong tién van tai dé so sanh kha
nang van chuyén cua ting phwong tién khac nhau. Cac phwong tién van tai dac biét la
phuong tién van tai 6 to rat da dang va nhiéu ching loai, c6 rat nhiéu loai trong tai khac nhau

dé pht hop véi nhu cau van chuyén da dang cua cac loai hang ho&. Dé so sénh kha ning
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van chuyén cua céc loai phuong tién van tai cd trong tai khac nhau dung chi tiéu nang suat
cia mot don vi trong tai. Co thé tinh ning suét cua ca to xe hay mot doan xe.
5. Gia thanh cta van tai o t6

Truéc hét can xac dinh muc chi phi ¢b dinh tinh binh quan cho mét gio xe hoat dong
hodc 1 ngay xe van doanh va mic chi phi bién di tinh binh quan cho 1 Km xe chay sau d6
tinh todn theo cong thirc trén. Phuong phép nay thuong duoc dung dé xéac dinh chi phi va
gia thanh theo ké hoach trén co s¢ dinh muc chi phi ¢ dinh trong 1 ngay xe va chi phi
bién ddi trén 1 Km xe chay (theo thong ké ciia cac nam trudc). Ngoai ra phuong phap nay con
phuc vu cho muyc dich phan tich mdi quan hé gitta chi phi, san lugng va gia thanh san phiam
cua doanh nghigp.
III. TO CHUC VAN TAI HANG HOA BANG O TO
1. Hang ho4 va ludng hang trong vén tai
1.1. Hang hoéa

Hang hoa trong van tai 1a tat ca cac loai nguyén vat liéu, ban thanh pham, thanh pham
tiép nhan su di chuyén tir noi nay dén noi khac. N6i nhu vay ta hiéu hang hoé trong van tai
rat da dang vé gia tri, tinh chat, kich thudc, trong lwong tham chi vé y nghia caa ching doi
v6i nén kinh té cua dat nuge ciing khac nhau.
1.2. Luéng hang

Sy giao luu hang hoa gitta cac khu vuc véi nhau tao thanh ludng hang, ludng hang la
s6 luong tin hang duoc van chuyén theo mot chiéu, trong vén tai hang hoa quy wéc chiéu
cua ludng hang la chiéu nao c6 khdi lugng hang hoa 16n hon goi 1a chiéu thuan (chiéu di),
chiéu nao c6 khéi luong hang hoa nhé hon goi 1a chiéu nguoc (chiéu vé).
2. Hanh trinh chay xe trong van tai hang hoa

Hanh trinh chay xe 1a duong chay khép kin caa xe dé thuc hién nhiém vu van tai. Do tinh
chat va dic diém cua nhiém vu van tai khac nhau, kiéu xe khac nhau nén giira diém giao
nhan hang hod, hanh trinh caa xe dé hoan thanh nhiém vu vén tai ciing khac nhau. Pic biét
la trong thanh phé, diém giao nhan nhiéu, mang luéi duong sa phic tap cang dé thiy hién
tuong nay.Khi xe chay trén nhitng hanh trinh khac nhau sé dat dugc nhirng chi tiéu céng tac

khac nhau vi thé viéc chon hanh trinh chay xe 1a rat can thiét.
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3. Cong tac to chirc van tai hang hoa

- Piéu tra xac minh va ky két hop déng van chuyén hang hoa.

-Lap hang trinh van chuyén.

- Lya chon phuong tién va bd tri phuong tién vao hanh trinh

- Phéi hop hoat dong gitta van tai va xép d&

- X4c dinh céc chi tiéu trén hang trinh van chuyén: Chi tiéu vé quang dudng, sé chuyén
c6 hang trong hanh trinh, chi tiéu vé thoi gian, hé sb str dung tai trong, hé sb sir dung quing
duong, khdi luong va luong luan chuyén hang hoa trén hanh trinh, xac dinh sé luong xe hoat
dong va sb luong xe c6 dé van chuyén trén hanh trinh.

4. Mot s6 hinh thirc van chuyén hang ho4 bang 6 to

- T6 chirc vén tai hang hoa bang container: hét strc thong dung va hiéu qua nhét hién nay

- Van chuyén da phuong thirc: Hang hoa duoc van chuyén bang nhiéu hinh thirc khac
nhau

- T6 chirc van tai kéo modc
5. Van tai duwong dai

Vian tai duong dai: t6 chac van chuyén hang hoa bang 6 t6 trén khoang céach 16n
(gifta cac nudc, giira cac vuing), van chuyén trén truc chinh. Khai thac phuong tién trén cac
tuyén nay phirc tap hon van chuyén théng thuong. Viéc to chac cong tac caa lai xe, phdi hop
van chuyén véi xép d, viéc bao dudng k¥ thuat ciing nhu quan ly xe, cong trinh thiét bi phan
tan trén khoang céch rat 16n rat phic tap. T6 chirc van chuyén dudng dai kéo theo hang loat
bién phap t6 chirc phu thém, lién quan dén viéc thay doi lai xe trén duong.

IV. TO CHUC VAN TAI HANH KHACH BANG O TO
1. Hanh khach va ludng hanh khach
1.1. Hanh khach

Hanh khach 1a nhitng nguoi c6 nhu cau di lai bang phwong tién van tai hanh khéach cong
cong c6 mua vé hop 18, duoc tinh tir khi hanh khach 1&n phuong tién dén khi roi khoi phuwong
tién.

1.2. Luong hanh khdch
La s6 lugng hanh khéach theo mot huéng, ludng hanh khach c6 thé 1a ludng hanh khéch

thuong xuyén hoac ludng hanh khach khéng thuong xuyén, ludng hanh khach mét chiéu hoac
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hai chiéu. Ludng hanh khach phan &nh sb luong hanh khéch theo tirng doan va ca hanh trinh
trong mot don vi thoi gian.
2. T6 chirc vAn tai hanh khach trong dé thi

Tuy theo strc chira, cac phuong tién giao thdng cong cong trong doé thi duoc chia thanh
nhiéu phwong thic khac nhau (duong sit dién khi hod, tau dién ngam, tau dién trén cao, tau
dién banh sat, tau dién banh hoi, 6 td buyt va cac phuong tién ca nhan).
3. To chirc van tai hanh khach lién tinh, qudc té
3.1. T chirc vin tdi hanh khdch lién tinh

Tuyén van tai hanhkhéach 1a tuyén duoc xac dinh dé xe 6 to khéach van chuyén khach
tir mot bén xe thuoc dia danh ndy dén mot bén xe thugc dia danh khac. Hanh trinh chay xe Ia
tuyén van tai khach duoc xac dinh cu thé, c6 quy dinh diém di, diém dén va céac diém dung, dd
dé xe 6 t6 van tai khach thyc hién trong mdi chuyén xe. Lich trinh chay xe cta mot chuyén xe van
chuyén khach 1a thoi gian dugc xac dinh cho mot hanh trinh chay xe tir khi xuat phét dén khi két
thic chuyén xe. Biéu do chay xe trén mot tuyén van tai khach 1a tong hop céc lich trinh chay xe
ctia cac chuyén xe van tai khach tham gia khai thac trén tuyén trong mot thoi gian nhat dinh.
Kinh doanh van tai khach bang 6 t 1a viéc st dung xe & t6 khach dé van chuyén khach cé thu
tién. Doanh nghiép van tai 1a cac don vi kinh doanh van tai duoc thanh lap theo Luat Doanh
nghiép, Luat Hop tac xa. Van tai khach theo tuyén cb dinh 1 vén tai khach theo tuyén c6 bén di,
bén dén 1a bén xe khach vaxe chay theo hanh trinh, lich trinh quy dinh.
3.2. Té chirc vin tdi hanh khdch quéc té

Van tai hanh khach qudc té: Viéc van chuyén hanh khach ké ca khach du lich gitta hai
nuéc duoc thuc hién bang phwong tién theo hinh thirc van chuyén tir noi hanh khach di toi
noi hanh khach dén gitra 2 hay nhiéu quéc gia. Phuong tién van chuyén theo tuyén phai xuat
phat va két thic tai bén xe theo quy dinh.
4. T6 chirc van tai hanh khach du lich

Vian tai khach du lich 1a viéc cung cap dich vu van chuyén khach du lich theo tuyén
du lich, theo chuong trinh du lich va tai cac khu du lich, diém du lich, d6 thi du lich. Khi
dua xe ra van tai khach du lich phai cd chuong trinh du lich theo tuyén du lich déi véi xe
thudc nganh du lich quan ly, hop dong du lich kém theo chuong trinh du lich ddi véi xe cua to

chte, ca nhan hop dong vai nganh du lich. Bao d¢am di lai cho khéach du lich mét cach an toan,
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dic biét chinh xac vé mit thoi gian, dong thoi véi viéc tien loi két hop voi viéc xem ngam
phong canh trén tuyén du lich. Bao dam sir dung hop ly céc kha ning cua phuong tién vé sd
lwong ngudi trong doan khéng gidng nhau, nhu cau cua khach ciing khong gidng nhau, dé
vira thoa man nhu cau cua khach vira dam bao hiéu qua kinh doanh cua doanh nghiép. Phai c6
nhitng phuong &n diéu chinh bd xung sdn c6 dé dbi pho kip thoi véi nhitng truong hop dot
Xuat xay ra, tranh nhitng buc doc xay ra cho khach (cham thoi gian, su ¢6 doc duong, bo
quén khach...).
5. To chirc van tai hanh khach hop dong va cho thué xe

Doanh nghiép, ho kinh doanh c6 day du diéu kién quy dinh déi véi kinh van tai hanh
khach déu duoc khai thac van tai khach theo hop dong. Xe 6 tO van tai khach theo hop dong
phai ¢ phu hiéu “XE HOP ®ONG” theo mau. Xe 6 t6 khach ding ky & nuéc ngoai khong
duoc khai thac van tai khach theo hinh thirc hop dong trén Ianh tho Viét Nam. Xe 6 t6 khach
van chuyén khach theo hop déng phai c6 hop dong van tai bang van ban theo mau hop ddng
do phép luat quy dinh.Trong hop dong van tai phai ghi tir thoi gian thuc hién hop dong, dia
chi cu thé noi di, noi dén, sé luong khach va hanh trinh chay xe. Khi van chuyén hanh khach
theo hop dong lai xe phai mang theo hop dong, ndi dung hop dong phai phi hop véi ban hop
dong luu tai doanh nghiép, ho kinh doanh cé thé khi phat hanh hop dong. Hop dong phai ghi
rir diém di, diém dén, cac diém dén tra khach, sé lwong khach tai ting diém. Nhitng xe do
dang ky khai thac tuyén cb dinh, néu ¢ nhu cau van chuyén khach theo hop dong thoi doanh
nghiép giri "Gidy dé nghi khai thac van tai khach bang 6 t6 theo hop dong” dén co quan
quan ly tuyén dé duoc cap phi hiéu “XE HQGP PONG” theo thoi han hop dong dé ky.
Nghiém cam cac xe van chuyén khach theo hop dong to chirc ban vé cho khéch di xe.
6. T chirc van tai hanh khach bang xe co

Xe con chii quan 1a xe con cua cac don vi, co quan dé phuc vu nhu cau di lai cua cac
thanh vién quan trong trong co quan d6. Xe con cd nhén la xe con cta Cac ca nhan s
dung trong céc chuyén di cua chinh minh. Xe con cho thué: ¢ thoa man nhu cau st dung
xe con cho c4c ca nhan, ¢ nhitng thanh phd nguoi ta thuong té chirc nhitng don vi van tai cho
thué xe con. Thoi gian thué xe c6 thé 1a 1 ca, 1 ngay... Sau khi ky hop dong cu thé vé: thoi
gian thué xe, tinh trang k¥ thuat cua xe va cac phu tung kem theo, trach nhiém cia nguoi thué
xe, bén van tai s& tién hanh giao xe cho nguoi thué tai dia diém dt tai noi thuan tién dé nguoi
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thué xe str dung giao théng cong cong duoc thuan loi. Viéc thué xe cé thé duoc tién hanh
theo hai céch: thué ca xe va lai, thué xe khong. Gia thué xe c6 thé tinh theo thoi gian thué
hoic theo quing dwong lan banh. Van tai taxi 1a hinh thirc st dung xe con dé dap ung nhu cau
di lai cua hanh khach. Trong noi dung phan nay cha yéu di vao nghién ctru viéc to chic van

tai hanh khéach bang taxi.
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Bai 4: O TO SUDUNG NANG LUQNG MOI
MUC TIEU : Sau khi két thiic bai hoc, sinh vién cin phai nim bit dwoc:

- Khai quat vé tinh trang 6 nhiém méi trudng hién nay.

- Tinh chét cua nang luong dién str dung cho xe 6 t0, cia Pin nhién li¢u.

- Phuong phép tng dung ning lugng trén dbi véi dong co 6 to.

- Hiéu 13 cu tao va nguyén 1y 1am viéc cta xe lai dung hé thong Hybrid.

- Tinh chat cta nhién liéu ga héa long LPG, kha ning tng dung trén 6 to.

- Khéi quat vé tinh trang 6 nhiém méi truong hién nay.

- Tinh chat clia nhién liéu dau thuc vat va biodiesel.

- Tinh chat ctia nhién liéu con va xing pha con, phuong phap Gng dung trén 6 6.
|. NANG LUQNG PIEN SU DUNG TREN O TO - PONG CO LAI HYBRID
1. Giéi thiéu chung
1.1 Téng quan vé vin dé 6 nhiém khong khi
1.1.1. O nhiém khéng khi :

Khong khi goi 12 6 nhiém khi thanh phan cta no bi thay d6i hay khi c6 hién dién cua
nhirng chat la giy ra nhitng tac hai ma khoa hoc chimg minh dugc hay gy ra su kho chiu di
véi con nguoi.

1.1.2. Nguyén nhén san sinh ra cdc chdt é nhiém méi truong trong dong co dot trong:

Quia trinh chay Ii tuong cua hon hop hydrocarbure v6i khong khi chi sinh ra CO2, H20
va N2. Tuy nhién, do su khong ddéng nhat ciia hdn hop mot cach Ii tuong ciing nhu do tinh
chat phtic tap cuia cac hién tuong li hoa dién ra trong qua trinh chay nén trong khi xa dong co
dbt trong 1udn c¢6 mot ham luong dang ké nhitng chat doc hai nhu oxit nito (NO, NO2, N20,
goi chung 1a NOx), monoxit carbon (CO), cac hydrocarbure chua chay (HC) va cac hat ran,
dic biét 1a bd hong. N@)ng dd cac chét 6 nhiém trong khi xa phu thudc vao loai dong co va ché
d6 van hanh. O dong co diesel, nong do CO rét bé, chiém ti 1¢ khong dang ké, nong do HC chi
bang khoang 20% ndng d6 HC cua dong co xing con ndng do NOx cua hai dong co ¢o gi tri
trong dwong nhau. Trai lai, bd hong 1a chit 6 nhidm quan trong trong khi xa dong co diesel,
nhung ham lugng ctia nd khong dang ké trong khi xa dong co xang.

Nhirng tap chat, dit biét 1a luu huynh, va céc chét phu gia trong nhién li€u ciing c6 anh
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huéng dén thanh phan cac chat 6 nhiém trong san pham chay. Mit khéc, dé ting tinh chdng
kich n6 cua nhién liéu, ngudi ta pha thém Thetraetyle chi Pb(C2H5)4 vao xang. Sau khi chay,
nhitng hat chi c6 dudng kinh cuc bé thoat ra khi x4, lo ling trong khong khi va tré thanh chat
6 nhiém ddi v6i bau khi quyén, nhét 13 & khu vuc thanh phé c6 mat d6 giao thong cao.

1.2 Céc vin dé ciia nhién liéu truyén théng va vigc siv dung nguon nang liwong mdi trén
dong co 0 to

1.2.1 Nhién liéu truyén thong :

Nhién liéu truyén théng tir trudc dén nay ma con ngudi str dung 14 diu mé va céc loai
nhién liéu ché bién tir ddu mo. Theo nhitng danh gia gin day véi muc khai thac nhu hién nay
lwong dau mo c6 thé du dé chung ta khai thac dén nam 2040.

1.2.2. Sir dung cdc nguon ndang lwong m i trong déng co dot trong :
1.3 Svr dung nang lwong dién trén xe 0 to

Vé phuong dién 6 nhiém, 6 to chay dién rat Iy tuong vé gidi han muc do giy on ciing
nhu khong phét sinh cac chit gy 6 nhidm thong thudng nhu bd hong va cac chit doc dang
khi khéac. O t6 dién duoc xép vao dang 6 to sach (ZEV : Zero Emission Vehicles).

Vé mat k¥ thuat, hién nay 6 t6 chay dién c6 hai nhugc diém quan trong :

- Nang lugng duy trit thap : khoang 100 lan thap hon 6 t6 dung dong co nhiét truyén
thong.

- Gi4 thanh ban dau cao hon : khoang 30 — 40% cao hon so véi 6 t6 dung dong co nhiét.

Nhitng s6 van dé khac can duoc giai quyét dé co thé dua 6 to chay dién vao tng dung
trong thyc t& mot cach dai tra 13 kha ning gia toc, thoi gian nap dién, van dé sudi va diéu hoa
khong khi trong 6 to.

2. Gi6i thiéu cac kiéu phwong tién da va dang sir dung ning luong dién
2.1 Cac dang nang luong dién

- bién ludi :dua truc tiép dién ludi sir dung gia dinh dén 6t6 dé chay méto dién .

- Bién nap : dung cac thiét bi nap dién tao ngu@)n dién chay moéto

- Dién tr ndng lugng mat tro1 :

- Pién tir mot ngudn niang luong khac: Pong co lai
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2.2 Cac logi phwong tién da sw dung nang lwong dién
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Loai nay twong ddi phirc tap vé mang dién vi dé sinh ra tia lira dién , khong an toan &
vung dong dan cu .
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Cutaway of 198 Ford Ranger EV

Loai nay don gian an toan hon nhung két cdu va trong lugng ctia 6t6 s& ting 1én .Do vy

dé 1am giam bot trong luong ngudi ta co thé dung vat liéu moi nhu composit 1am than , vo xe.
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O to dién
Kich thudc : 2320 x
1200 x1740 mm
Trong lugng : 216 kg
Tai trong : 2 ngudi
Ngudn : 48V
Cong suat : 3.1 HP
T6c do : 24 km/h

AN Dk

Chi str dung cho céc xe 6t6 nhd vi nang lugng do mat tro1 khong cung cap du cong suat

16n cho xe c6 trong luwgng 16n . Nén van con trong giai doan nghién ciru .

Xe dap di€n

Kich thudc : 1680 x 670 x 1070 mm
Trong lugng : 24 kg

T4i trong : 120 kg

Pién ndng : 12V-12 AH

Cong suat: 180 W

Téc dd : 25 km/h

Thdi gian sac : 8h

Quang duong di : 50-60 km

Xe may dién

Trong lugng : 46 kg
Tai trong : 170 kg
Dién nang : 48V-24AH
Cong suat : 500 W

T6c do : 35-38 km/h
Thoi gian sac : 3h
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3. Gi6i thiéu vé Ac qui

3.1.Tam quan trong ciia dc quy:

Ac quy hién nay st dung rit rong rii trong cdc linh vic nhu: phdt thanh truyén hinh,

thong tin lién lac, ddudng sit, hing khong, dudng bién, dudng bo, mdy tinh, bio dong

khén cap, ky thudt ty dong , hé thong dudng, ... Va cu thé d6i voi phuong tién van tai muc

dich chu yéu 12 khoi dong dong co di ¢ tir 1au.

3.2.Cdc logi dc quy:
+ Ac quy chi -axit.

+ Ac quy sat— niken.

+ Ac quy cadimi — niken.

+ Ac quy bac — kém.

+ Ac quy k&m-chi.

+ Ac quy Nicken — Metal-Hydride.

+ Ac quy Natri — Nicken — Clorua.

+ Ac quy Lithium.

+ Fuel cell.

X | Electron Flow
External Load < .- -
- | M- - +
! Electralyte -

| Porous
| Separstor.

Hinh 4.1: Céu tao Accu
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Di¢n thé va dién dung mot so6 loai ac quy:

Pién thé trong mot

Loai dc quy 5 Dung lugng riéng
ngan
Chi —Axit 2V 30Wh/Kg
Sat — Niken/Cadimium 1,22V 45Wh/Kg
Nicken — Metal-Hydride 1,2V 50 + 80 Wh/Kg 90
Natri — Luu huynh 2+ 25V + 100 Wh/Kg 90 -

2 58V 100 Wh/Kg 100
Wh/Kg 500 Wh/Kg

Natri — Nicken — Clorua
3,5V
Lithium
~ 30V
H2/02 Fuel cell

Energy Density Comparison

175

100

Whikg
=

75

] 1 1 i 1
Seal Pb-acid MiCd MihdH Lithiurme pohymer Lithiumeion
Batery Type
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3.3. Ac quy axit:
3.3.1. Nhiém vu

Ac quy loai nay hién nay phan 16n duoc dung trén 6t0 dé khoi dong dong co, dé phan
biét v6i cac loai dc quy khac ngudi ta thuong goi la ac quy khoi dong, myc dich chuyen hoa
ning thanh dién ning va nguoc lai, da s6 dc quy khoi dong thudng 13 dc quy chi- acid. Ac quy
loai ndy c6 thé tao ra dong dién 16n trong khoang thoi gian 510 gidy, c6 kha nang cung cap
dong dién 16n 200+800A. Thong thuong trén 6t6 hién nay st dung loai 4 dc quy chu yéu 1a ic
quy acid va ic quy kiém.

3.3.2. Céu tao

DPién cyc

T4 thuy tinh

. Thanh nél
Nip accu

2
V§ accu Bdn cyc

Vién glg Tdm ngin

Ac quy axit bao gdm vo binh, cac ngin riéng, 3 ngin hoic 6 ngin tuy theo loai ic quy 6V
hay 12V. Trong mdi ngin dit khdi ban cuc, o6 hai loai ban cuc: ban cuc duong va ban cuc
am, dung dich dién phan trong 4c quy 1a dung dich axit - sunfuric, duoc chta trong timg ngin
theo muc quy dinh, thudng khong ngap cac ban cuc qua 10+15mm. Vo6 ac quy duoc ché tao
bﬁng nhya 6bénit hodc cao su cing, khung cua cac tAm ban cuc duogc ché tao bﬁng hop kim
chi-stibi véi thanh phan (87+95%)Pb + (5+ 13%)Sb. Cac luéi ciia ban cyc duong dugc ché
tao tir hop kim Pb c6 pha thém 1,3%Sb + 0,2%Kali va dugc phu bot dioxit chi (PbO2) ¢ dang
x6p tao thanh ban cuc duong. Céc ludi cta ban cuc 4m c6 pha 2% Ca + 0,1% Cu va duoc phu

bdi bot chi. Tam ngan gitta 2 ban cyc 1a bang nhya PVC va sgi thuy tinh c6 tac dung chong
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chap mach gitra cac ban cuc duong va &m, nhung cho axit qua dugc. Dung dich dién phan la
dung dich axit sunfuric H2SO4 ¢ ndng do (1,2 = 1,7)g/cm3, hodc 1,29 + 1,13 g/cm3 néu &
vung khi hau lanh.

= =e—
A

e =
T i ag I e By

1- Ban cuc am, 2- Coc binh, 3- Ban cuc duong, 4- TAm ngan

Vo accu béng nhya hoac cao su, khung cua céc tdm ban cuc duge ché tao béng hop kim
chi-stibi véi thanh phan (87+95%)Pb + (5+ 13%)Sb. Cac ludi cia ban cuc dwong duoc ché
tao tir hop kim Pb c6 pha thém 1,3%Sb + 0,2%Kali va dugc phu bdt dioxit chi (PbO2) ¢ dang
xép tao thanh ban cuc duong. Cac ludi cua ban cyc dm c6 pha 2% Ca + 0,1% Cu va dugc phu
boi bot chi. TAm ngan giita 2 ban cuc 1a bang nhya PVC va soi thuy tinh ¢6 tac dung chong
chap mach gitra cac ban cuc duong va dam, nhung cho axit qua dugc. Dung dich dién phan la
dung dich axit sunfuric H2SO4 co6 néng do (1,2 ~ 1,7)g/cm3, hoac 1,29 +~ 1,13 g/cm3 néu &
vung khi hau lanh.

4. Gi6i thi¢u vé dong co dién
4.1 Cdc phwong phdp diéu chinh téc dp ciia dpng co dién mét chiéu

Ddé€ c6 nhiéu cap toc do khic nhau ta cé thé thay ddi co cAu truyén dong bing co
khi clia mdy nhu ty s6 truyén hoidc thay dditdc do dugc co truyén dong

Diéu chinh t6c dd truyén dong dién la thay ddi téc dd dudc cd dé€ phu hop vdi
yéu cAu sdn xudt mudn diéu chinh dudc tdc dd dugc co ta phdi dua vao nhiéu yéu to
ngudn dién, tdi, trong mdi mdt y&u td nay thay 6i thi toc do dudc cd éu thay ddi ng

véi mdi y&u td ta c6 mot phuong phap diéu chinh tdc d6 dugc cd tuong Wng.
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4.2 Cdc chi tiéu chit lwong ciia truyén dong dién.
4.2.1. Sai sé toc do

Sai s0 toc d6 la dai lugng dic trung cho do chinh xdc duy tri t6c d6 mong mudn
né 1a gid tri twong doi clia do sut téc ng vdi tdi dinh mic so v6i tdc dd dit khi khdng
tdi ly tudng dugc xdc dinh theo cong thiic:

®,, — O
S$% = ———.100% = Aw

(’OOd

Trong ddé : o : toc dd twong ng vdi tdi dinh mic (rad/s)

woq: TOC d0 khong tdi Iy twdng ng v6i gid tri mong mudn

aw., —
S% =—"2—"2.100%
w,
Néu toc dd khong tdi Iy tudng cia hé k x4c inh thi sai s6 tinh dudc tinh
®; : tdc do6 khi tdi nhé nhat M min

®, : toc d0 khi tdiM =M,,;, + M,

Né&u nhu dic tinh cd1a ddudng thing thi tif quan hé :

Aa):M—C

Tacé: B
S%zﬂ.mo

@

Nhu vay sai sd toc dd phu thudc vao dd ciing cda dic tinh c¢d B, toc dd khong tai
ly tudng o, va phu tdi trén truc dugc cd M, sai s6 cang nhd nghia 1a dd chinh xdc cang
cao thi hé cang t6t

Trong thuc t&€ c6 mdy yéu ciu vé sai s6 toc dod chit ché vi du nhu mdy quin cla
mdy lam gidy, mdy dét, mdy nang hang...

4.2.2 Phamvi diéu chinh
Gidi diéu chinh D 1a ty s6 giita tdc do 1am viéc 16n nhi't va nhd nhat tng vdi phu tdi

da cho
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C4c mdy sdn xudt hién dai déu cé yéu ciu gidi diéu chinh rong

Viduy : Mdy cdn thép ¢c6 D =5 + 25 mdy cit kim loai c6 D=200 - 2000

Nhu vay hé truyén dudc dién cé D cang 16n cang tot, gid tri cia D phu thudc vao
Omax VA Omin t0C d0 16n nhat ®p,, thudng bi gidi han bdi dd bén co hoc clia phan quay cia
mdy dién mot chiéu, khi t6c dd cao cdc bd phan nay chiu luc tdic dugc khd 16n nén dé bi
hu hdng dugc co dién mot chidu tdc dd 16n con bi gidi han bdi diéu kién ddi chiéu trén
c6 gép khi toc do 16n tia 1¢a phdt sinh trén c6 gép vudt mitc cho phép vi viy mdy dién
chi cho phép ®;0x <2 +3) ®

T8¢ dd nhd nhit my;, trong gidi diéu chinh bi chin bdi yéu ciu khic phuc moment
qud tai cho phép, bdo ddm dd chinh x4dc diéu chinh hodc do nhitng tinh chit dic thu cda
tung hé.
5. Gidi thiéu xe lai dién Hybrid
5.1 Khdi ni¢m vé Hybrid
5.1.1 Pinh nghia

Céc hé thong (hybrid) lai clia 6t6 12 sy két hdp clia hai ngudn cong sudt din dudc ,
nhu mot dugc co ddt trong va mdt mdtd dién nhim thu dudc vu ddi€m cda cic su c6
ich dia cung cip bdi cdc ngudn cong sudt nay trong khi s bu didp cho nhitng khuyét
ddi€m ctia mdi cdi khdc nhau d€ din dén két qud § hiéu qua din dugc hiéu suit cao.
Mit dit cdc hé thdng hybrid ding mot mots dién, nhung chiing khong cin phdi nap dién
tif ngudn bén ngoai nhu cdc xe dién.
5.1.2. Phan loai

Ba loai phd bién clia hé thong Hybrid sau 1a dang dudc si dung hién nay trén thi
truong.

1) HE THONG HYBRID NOI TIEP
Ddong co din dugc mot mdy phat dién, va mot mots dién st dung ngudn dién

da phat ra tif mdy phat nay dé din dudc cdc banh xe. Pay dudc goi 12 hé thong hybrid

ndi ti€p bdi vi cong suat truyén tdi banh xe 12 néi ti€p. Nghia 1a cong sui't dugc co va
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cong sudt motg 1a ndi ti€p. Hé thong hybrid nbi ti€p c6 thé chay dudc co cong sudt nhd
on dinh tuong dddi & nhitng viing hoat dudc cé ning sudt cao. Phat dién va cung cip
dién dén mdto va nap hiéu suit cao cho dc quy. N6 c6 hai moto, mot 1a mdy phat dién
mdt chiéu (ma né cé ciing ciu triic nhu mot motd dién) va modt mdto dién. Hé thdng nay

dang dudc dung G Coaster Hybrid

—#= Dirive power = Electric power

Battery
Inverter

Motor

Generatﬂ{ I
Drive
| Reduction . wheels

Bear

Hinh 4.2: Hé théng Hybrid ndi tiép

2) HEE THONG HYBRID SONG SONG

O hé thdng hybrid song song thi cd dugc cd va motd dién déu din duge céc
bdnh xe, v cong sudt din dugc tir hai ngudn nay cé thé dugc st dung tuy theo cic
di€u kién hién hanh. Diéu ndy dudc goi 12 hé thdng hybrid song song bdi vi cong suit
truyén dén banh xe 12 song song. Trong hé thong niy, 4c quy dudc nap bdi viéc
chuyén moto dién dé€ tic dong nhu mot mdy phdt dién, va dong dién tir ic quy
dugc dung d€ din dudc cdc badnh xe. Mit dil né c6 ciu triic don gidn nhung hé
thong hybrid song song khong thé din dudc cdc bdnh xe tif mots dién trong khi viéc

nap dc quy xdy ra cung lic khi ma hé thdng chi c6 mot moto.
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—= Dirivie power &= Electric power
Battery
L
Transmission Inverter
Engine Y
i Motor!
generator
= Drive
Reduction = wheels

gear
Hinh 4.3: Hé thong Hybrid song song
3) HE. THONG HYBRID KET HQP (ndi ti€p/song song):

Hé théng nay két hgp hé thdng nbi ti€p vdi hé thong song song nhim dé€ cuc dai
hod cdc sy gidp ich clia hai hé théng. N6 c¢é hai moto, va tuy thudc vao diéu kién din
dudc , chi ding moto dién hodc cong sudt din dong tir cd motd dién va dudc cd, nhim
dé dat dugc mic hiéu sudt cao nhit. Hon nita, khi can thiét, hé thong din dugc cic
banh xe trong lic déng thdi dang phat dién ding mot mdy phat. DAy 1a hé thdng da

dung & xe hybrid Prius va xe hybrid Estima.

== Dirive power --#= Electric power

Battery

Power Generator T

device Inverter
Engine :
g g8
= Motor
; Drive
Reduction = wheels
gear -

Hinh 4.4: Hé thong Hybrid ké&t hgp
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5.2 Nguyén ly hoat dong dong co va mo to dién

Bi€u @b sau cho thdy ti s§ truyén cla viéc st dung giita dong cd va moto 1a khic
nhau tuy thudc vao tirng hé thdng hybrid.

Khi mot hé thdng hybrid ndi ti€p diing déng cd cia né d€ phat dién cho méts din
dudc cdc bianh xe, dong co va motd lam khodng ciing s6 lugng cong suit.

Mot hé thdng hybrid song song diing dudc cd nhu ngudn cdng sudt chinh, v6i motd
chi ding @€ cung c4p trd gitip khi gia téc. Vi vy, dong co dugc dung dc hin phai nhiéu
hon moto.

O hé thong hybrid k€t hgp (THS & Prius), mot thi€t bi phan phoi cong suit chia cong
sudt tif dong co, vi vy ti s6 cla cong sudt dang dudc truyén dén cdc bidnh xe va dén
may phdt thi lién tuc thay d6i. Khi d6 motd c6 thé chay lién tuc ngudn cong suit dién
nay nhu né dugc phdt, mots dudc ding nhiéu hon & hé thdng song song.

Ti SO CUA SU HOAT PONG MOTO VA PONG CG G CAC HEE THONG HYBRID

Series hybrid Engine I
| Motor

Parallel hybrid | Engine Moto I

Series/parallel Engine I

5.3 Cdc dic tinh ciia hé thong Hybrid
5.3.1. Gidm ndng lugng mdt:
Hé thong tv dong dirng sy dang chay cAm chirng clia dong cd, vi vy lam gidm

ning lugng ma c6 thé binh thudng bi lang phi.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 50



Truwong CDKT Ly Tu Trong Khoa Dong Luc

5.3.2. Phuc hoi va sit dung lai nang lugng:

Ning lugng ma binh thudng c6 thé bd phi nhu nhiét trong lic gidm tdc va khi thing
dugc phuc hdi lai dudi dang ning lugng dién, ma sau d6 dugc dung lai dé cung cip
dién cho mdy de va motd di€n.

5.3.3. Mébto tro gilp:

Mot dién trg gidp dong co trong khi gia toc.
5.3.4. Kiém sodt hoat dong hiéu sudt cao

Hé thong cyc ai hod hiéu suit toan phin cla xe bdi viéc ding mots dién d€ chay
xe dué6i cac diéu kién dang hoat dong ma & d6 hiéu sudt cia dong cd la thap va béi
viéc dung dién phatra dudicdc di€ukién ma § d6 hiéu sudtcia dong cd la cao.

Hé thong hybrid k€t hgp c6 tit cd cdc dic tinh ndy va vi vy cung cAp hiéu suit
nhién liéu va cdng sudt din dong tot hon.

II. PIN NHIEN LIEU - FUEL CELLS
1. Khai quat chung vé Pin nhién liéu

1.1 Dinh nghia
1.1.1. Khdi niém vé pin nhién liéu:

Pin nhién liéu 12 mdt pin tao ra dong dién truc ti€p tif mot phdn tng héa hoc. Gidng
nhu mdt accu, nhung khidc nhau & chd 13 pin nhién liéu dudc thi€t k& sao cho chit phin
ttng dudc cung cp lién tuc cho dé€n hét. n6 tao ra dién tir ngudn nhién liéu cung cip bén
ngoai va oxy ngugc lai khd nang tich tri ning ludng bén trong giGi han cta accu. Hon
nita, trong khi dién tich bén trong accu phan @ng va thay &i nhu 1a mot accu tich hoic

phéng dién, dién tich clia pin nhién liéu thi xtc tdc va tuong d6i 6n dinh.

1.1.2. Lich st phdt trién:
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Ngay nay, trong x4 hdi hau hét cdc ngudn ning lugng dudc cung cip tif nhién liéu
héa thach. X3 hoi cang phét trién ngudn nhién liéu tiéu thu cang nhiéu kéo theo cac khi
thai cacbon dioxide (CO,) cang ting. Trong xa hoi phdt trién 6 to6 déng vai trd chinh trong
sy phdt trién cong nghiép va kinh t&€ cling nhu théa man cic nhu ciu clia cudc song. Vi
vy 0 td 1a ngudn giy 6 nhiém 16n dén mdi trudng, luong & to6 hién nay khodng 740 triéu
chi€c va ngay cang ting nhanh. Theo du dodn, n€u v4i da tiéu thu nay thi ngudn ning
lugng ching ta s& bi can kiét vao nifa sau th€ ky 21. Vi vay, chiing ta cAn cdi ti€n hiéu

sudt cia dong cd cling nhu tim ra cdc ngudn ning lugng mdi dé thay thé chiing.

Trends and forecast of world energydemand by fuel
Crude oil eguivalent

(millicn tons} I Renewsble
12000 3% energy, etc.
% Hyd rese lectric
2% 112480 poveEr
12000 :
Nuclear
pohseeEr
10000 I8
: Natural gas
Aanna e
| Petroleum
6000 1% 5,012
(2% 4 Coal
4000 18%
4905
2000
76 IR 24%,
] 29%
1971 1997 2010 2020

Source D Agency for Natural Resources and Energy (Japan)

Hinh 4.5: Du bao vé xu huéng nhu sit dung ngudén nhién liéu thé& gidi

O t6 st dung ngudn ning lugng héa thach ngoai cdc chidt doc hai nhuw NOy, CO,
HC va PM con c6 lugng khi thdi khd 16n 1a CO, khong thé khong ché dugc (vi vy la
sdn pham td't y&€u cla qud trinh oxi héa chit hitu co). Ma CO, la chit giy ra hiéu tng
nha kinh 12 nguyén nhan Iam ting din nhiét do trdi dat. Theo tinh todn lugng CO, do

xe cd gidi thdi ra chi€ém khodng 18%.
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World CO2 emissions arising from
fuel combustion, by sector- 2000

Others (Commerce, erc.)
ntlnl !

i
Transport k";
! 24.0% 43.6%
Ir' Boad

| L1779

' \ | Emargy production

18.5% \ ;

Manufacturing IEA CO: EMIESIONS
Industries and FROM FUEL COMBUSTION

Construction {2002 mdtion}

Hinh 4.6: Lugng CO, thdi ra do qu4 trinh dét chdy nhién liéu ting 1én (nim 2000)

Theo toc @6 phat trién 6 t6 hién nay cling vdi sy khan hi€m vé& ngudn ning lugng hoa
thach st dung, modt vin dé cAp bach dang ditra la tinh trang 6 nhiém moi trudng do 6 to
gay ra. D€ khic phuc diéu nay hang loat gidi phdp d3 dudc thuc hién nhu: tng dung k¥
thuat dot nghéo trong dong cd, tim cdc ngudn ning lugng mdi, ngudn ning lugng sach
cho 6 t6 thay th€ ngudn ning lugng hod thach. Trong d6, ngudn ning lugng dién ma dic
biét 1a sy phdt tri€n hé thdng pin nhién liéu si dung nguyén liéu H, dang dugc phat trién

manh.

Hydro 12 ngudn ning lugng 1y tudng né cé nhiét ning riéng cao ddng thdi khong gay
ra 6 nhiém mdi trudng. Mit khac hydro c6 thé diéu ché tir nhiéu ngudn nguyén kiéu khac
nhau nén khong phu thudc vao ngudn nhién liéu hod thach. Tit dé, y tudng pin nhién lidu

st dung hydro ra ddi.
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Hinh 4.7: C4c ngudn nguyén lié¢u cé thé diéu ch& hydro
1.1.3. Ddc diém pin nhién liéu:

Pin nhién li€u cung cé cac dac diém thuan loi vé hiéu suat, do tin cdy, tinh kinh té, tinh
sach moi truong, dac diém hoat dong khac thuong, ké hoach linh dong, va tiém nang phat
trién ¢ tuong lai.

Pin nhién liéu c6 dic diém hoat dong co6 ich ma khong k¥ thuat nao sanh dugc. Céac dic
diém do tiét kiém duoc chi phi trong céac yéu cau hoat dong. Bong luc hoat dong co6 loi cho
kha nang tai, cong suat, dap ing nhanh chong khi thiéu dién.

Pin nhién liéu c6 thé d& dang hiéu chinh bét cir d6 1éch nao tir bd tao tin trén pham vi
ving co ban. Loi ich ndy dan dén @6 6n dinh cua toan thé hé théng tang 1én, va khéc phuc
dugc nhitng bét loi cua pin hi¢n tai.

1.1.4. Uu va nhuoc diém ciia pin nhién liéu:

Uu diém:_Pin nhién liéu c6 thé dudc s dung rong rii trong cdc linh vuc nhu: bénh
vién, cdc phuong ti€én van chuyén, tram khong gian, khdch san, cdc nhu ciu sinh hoat clia

con ngudi....

So véi ning lugng truyén théng, pin nhién liéu khong gy 6 nhiém modi trudng. sdn

phdm thaira 1a H,O.
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— Hiéu suit cao > 60%.

— bB3J tin cdy cao.

— Khong gay ra ti€ng 6n.
Nhugc diém: Gid thanh cao (hé thong pin nhién liéu loai mang khodng 1000 d&n 20.000 $
trén mot on vi KW).
1.2 Cdc chit héa hoc lién quan dén cong nghé té bao nhién liéu
1.2.1. Hydro

Hydro 13 nhién liéu thi€t thyc duy nhat d€ diung trong viéc sdn sinh nhitng t& bao
nhién liéu hién nay. Ly do chinh 14 do khd ning phdn tng dién hod hoc cia né cao hon
nhiéu so vdi cdc nhién liéu thong thudng khic, va né c6 thé sdn xuat tir nhiéu ngudn nhu
cdc HC, con hoic than.

1.2.3 Luu huynh
Nhitng hgp chat S, v6i H,S 1a nhi€u nhit, phan hily hau hé&t nhitng loai khi ¢6 tinh

axit tao thanh trong sudt qua trinh chdy cta khi than.

+ Gidm nhiét d6 khi t6i pham vi (500 - 800)°C ndi ma H,S c6 thé dudc loai bd nhd
st dung 1 budng chat hap thu bén ngoai thich hgp, hoic:

+ Diing chat hdp thu ma c6 thé phun truc ti€p vao mdy khi hod (loai bd & bén trong).

Loai bd H,S tir khi than & bén ngoai c6 thé at dudc nhd nhitng chit hap thu oxit kim
loai ( dic biét doi v6i nhitng ¢ng dung t&€ bao nhién liéu). Nhitng o6xit kim loai nhu Zn,
Cu, Mn, Ti, Fe, va nhitng din xuit clia ching (Zn-Fe-O, Zn-Ti-O, Cu-Al-O, Cu —Fe-Al-O,
Cu-Fe- Al-O) 1a nhitng chat hap thu thich hdgp nhit. Ching c6 khd ning hdp thu H,S rit
cao va tao ra khong khi, hdn hgp hdi nudc va khong khi hodc H. Nhitng oxit kim loai dugc
stt dung phd bi€n nhat 1a Zn, Cu hoic Fe. Trong s6 nhitng oxit kim loai nay, ZnO cung cip

can bing nhiét dong to6t nhat cho qué trinh Sunphua hod, véi hiéu suit qué trinh sun
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phua hod gidm xudng con lai vai phan triéu H,S. Su dinh két va su khit ZnO bing H, dé
Zn d& bay hoi dudc gi6i han trong pham vi hoat dong khodng 600°C. Thém vao TiO,
lam gidm hoat tinh ctia qud trinh khit ZnO bang H, bing cdch d6 lam ting gidi han nhiét
d6 hoat ddng . Su hinh thanh hoi nudc manh mé lam gidm hoat tinh cia ZnO. Khéng c6
su khdc biét dng k€ vé toc 0 qud trinh sunfua hod khi thém TiO,. Ning ludng kich hoat o
dugc 37,6kJ/mol cho phdn t¢ng sunphua hod ZnO theo gid thi€t ma sy hap thu ho4 hoc cia
H,S 12 pham vi diéu khién c6 c4p.

2.Nguyén ly hoat dfng ciia cac loai pin nhién liéu

2.1. Gidi thiéu chung

C4c hé thong pin nhién liéu c6 thé phan loai dya vao nhiét do lam viéc gdm c6: hé
thong nhiét dod cao, hé thdng nhiét do trung binh, hé thong nhiét do thdp hoic theo dp
sud't hoat dong clia ching nhu: hé thong 4p sudt cao, 4p sudt trung binh, 4p suat thap.
Chiing ciing c¢6 th€ phan biét theo nhién liéu hoic cic chdt oxy hod ma pin si dung:

- Céc chat phdn tng & dang khi nhu hydrd, amoniic, khong khi va 6xy...
- Céc loai nhién liéu 16ng (cdn, cdc hydrocacbon...)

- C4c loai nhién liéu ridn (than d4, hydrua).

- C4c hé thong nhom — khong khi hodc hé thdng kém — khong khi.

V6i cdc hé thong pin nhién liéu thuc t€ dugc phin loai on gidn theo loai chat dién
phan st dung va c6 tén nhu sau: Cdc pin nhién liéu kiém (AFC), C4c pin nhién liéu axit
phosphoric (PAFC), Cdc loai pin cacbonat néng chdy (MCFC), Cdc loai pin oxit rin
(SOFC), C4c loai pin ding mang trao 8i proton (PEFC).

2.2. Cdc loai pin nhién li¢gu H,/O,
2.2.1. Pin nhién liéu kiem (AFC).

Chat dién phan trong pin nay c6 ndng d6 khdoi lugng KOH khodng ( 35%-50%) do6i
v6i pin c6 nhiét dd hoat dong thap. VGi pin nhién liéu Apollo kiém 1am viéc & 250°C
ndng dod khdi lugng KOH 85%. Cdc ddong hod hoc khit oxy ciia cdc chit dién phan
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kiém thi manh hon cdc chit dién phan axit, va viéc st dung cdc chit dién xic tdc kim
loai thudng (khong phai kim loai quy) trong cdc pin AFC la rat tién 1gi. Mot nhuge diém
16n cla cdc pin AFC d6 1a: Cdc chat dién phan kiém (vi du : NaOH, KOH) khong sdn
sinh ra CO, . Hé qué cia dic tinh nay d6 1a pin AFC hién nay bi han ch€ sit dung va chi

danh cho cdc tng dung dic biét ma & d6 chi dung H, va O, tinh khiét.
2.2.2. Pin nhién liéu dung mang dién phan polyme (PEFC).:

Céc chat dién phan trong pin nay 1a modt mang trao doi ion (ching han polyme axit
fluorinated sulfonic hodc cdc polyme tuong ty khdc), né 1a chdt dan proton rat t6t. Chat
16ng st dung trong pin nhién li€u loai nay 1a nudc, do d6 qud trinh #n mon 1a nhd nhat.
Su ki€m sodt nudc trong mang ion d€ né khong dnh hudng xdu dén dic tinh cla pin la
rat khé khin. Pin nhién liéu nay phdi hoat dong trong iéu kién ma & d6 san pham nudc
sinh ra khong dugc boc hoi nhanh trong qud trinh sinh ra bdi vi mang ion nay phdi dugc
hydrat hod. Do bi gidi han vé nhiét dd lam viéc clia polyme vasy cin biing nuc thdng

thudng < 100°C, khi giau H, ¢6 it hodc khong c¢6 14n khi CO dudgc st dung & anSt va catdt.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 57



Truwong CDKT Ly Tw Trong Khoa Dong Luc
Phamvi | Chat Pham vi
Fuel cell System | 1%am ) . ]
n suat dién phan ung dung
viéc
Pin nhién liéu kiém | 60-90°C | 50-60% | 30-50% KOH Khong gian,
(AFC) phuong ti€én van
tai
Pin nhién li€u 50 - 80°C | 50-60% Mang Khoéng gian,
dién phan polyme Polymer phu’(ingfi.én van
ta1
(PEFC)
Pin nhién li€u acid 160 - 55% Acid Tram nang
phosphoric 220°C phosphoric lugng
(PAFC) am gc (50-500kW,
IMW, SMW,
11MW)
Pin nhién li€u 620 - 60 - 65% Mud6i Mady phat ning
carbonat nong chdy 660°C carbonat nong lugng
(MCEC) ~ chay
(L1203/N32CO3
)
Pin nhién li€u oxide 800 - 55-65% Z1r0,/Y,0; Mady phat
< 0
ran (SOFC) 1000°C ning lugng

Bang: Mot s6 ¢ng dung k¥ thuit ctia cac hé thong pin nhién li¢u H,/ O,
2.2.3. Pin nhién liéu axit photphoric (APFC).
Axit photphoric dim dic st dung lam chit dién phan trong pin ndy va hoat dong &
nhiét d6 160 — 220°C. G nhiét d6 thap hon thi axit photphoric 12 chit ngheo ion va su
doc hai cia chit dién xidc tdc CO trd nén khd nghiém trong. Tinh 6n dinh tuong ddi cla
axit photphoric 12 khd cao so v4i cdc axit thong thudng khdac. Do d6 pin PAFC c6 kha

ning hoat dong & ving nhiét dd cao nhit trong pham vi nhiét do hoat dong cia axit
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(100 — 220°C ). Hon nita viéc st dung axit ddm dic ( tuong uwong 100% ) lam cho axit
bdc hoi nuée 12 nhd nhit, do d6 viéc ki€m sodt nudc trong pin trén 13 mot vain dé khé
khian. Cha't nén thong dung dugc st dung d€ duy tri dugc trong axit 13 cacbua silicon va

chit dién xic tdc trong cd anodt va catot 1a Pr.
2.2.4. Pin nhién liéu cacbonat néng chday (MCFC).

Chat dién phan dung trong pin loai nay thong thudng 1a cdc hgp chdt cia cacbonat
kim loai kiém ( Na, K, Li ) ma n6 duy tri dudc trong chi't nén ceramic LiAlO,. pin loai
nay hoat dong & nhiét do 600 — 700°C, § d6 cdc cacbonat kim loai kiém tao ra muddi
néng chdy din dién cao c6 cédc ion cacbonat cung cap cho vat dan ion. G nhiét do hoat
déng cao cia pin MCFC thi andt Niken va catot ( oxit Niken ) dudc st dung 1a thich hgp

dé thic ddy phan tng, kim loai quy & day la khong cin thiét.
2.2.5. Pin nhién liéu oxit rin (SCFC).

Ch4t dién phin trong pin loai nay & trang thdi rin, oxit kim loai 12 khong x0p va
thong thudng 13 Y,05- 6n dinh ZrO,. Pin nay hoat ddng & nhiét do tir 650 — 1000°C.
Trong d6 chit din ion do cic ion oxi hod x3y ra. Ma tiéu bid€u anot 1a Co-

3. Ung dung pin nhién liéu trén xe 6 to
3.1 Gioi thiéu

Ot6 dién phét trién trudc nhitng 6t6 trang bi dong cd 6t trong (ICE). Vao nim
1835 Thomas Daveport da ché tao mdt 6td chay bing acquy diu tién & My.

O t6 dién khong phdi ngay nay mdi 12 vAn & ma cdc nha ky thuat d€ y dén.

NG ra oJi tf rat 1au, cdch Ay trén 100 nim. TU cusi thE ky 19 sang sdu th& ky 20, xe dién
dugc k€ d&n nhu mot sdn phadm xa xi cao cip vi viéc «iéu khi€n dong co ra't on gidn
hon th€ nita né khong 6n va khong c6 khéi xa, day 1a 2 y€u td bdo vé moi trudng hién
tai. Ngdy nay su 6 nhiém ndi trudng rit traim trong nén ngudi ta suy nghi nhiéu hon vé

phuong tién giao thong mdi trong thanh phd trong d6 6td dién 1a mot sy lwa chon.
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Nhitng nuéc ding dau phdt trién 6td dién phdi k€ d&€n M§, Anh, Pic ti€p theo sau
12 Nhat, Phap, Y, Phan lan, Thuy si, Pan mach
Ngudi ta c6 thé 2 cdch d€ c6 6td dién
e Mot 1a chuyén cdc 6td truyén thong sang 6td dién
e Haila thi€t k€ 6t6 dién mdGi hoan thanh tr A dén Z
Ngudi ta thudng lam thin xe bing composit cho nhe va gidm chi tiéu hao ning lugng
cho xe. Bén canh d6 cin c6 chinh sdch clia nha nudc vé 6t6 dién d€ tao diéu kién phap
1y cho nganh k§ thudt mdi nay phat trién.
3.2 Viin dé méi truwong cia pin nhién ligu
Qua trinh cong nghiép va su phét tri€n giao thong van t3i ciing 13 nguyén nhan gy
ra 6 nhiém khong khi. C4c khi thdi nhu CO, SO,, NO, ching lam phé huy ting ozon gia
taing ham lugng CO, trong khong khi.

Tém lai viéc khong gy 6 nhiém mdi trudng 1a dong co thic ddy chinh dé
xem xét viéc st dung xe dién. Viéc chuyén sang st dung 6td dién gidm thanh phin doc
hai trong khong khi. N&u chi xét riéng sy 6 nhiém 6t6 va cdc tram phdt dién chuyén sang
stt dung 6t6 dién s€ loai bé dugc CO, va NO, nhung SO, ting. Nhitng nha mdy phdy
dién sé l1ip dit nhitng thi€t bi d€ gidm sy 6 nhiém ctiia NO, vd CO, ma né sé giy ra
nhifng trdn mua axit.

3.3 Ddc tinh ky thudt ciia xe sw dung dién

Dic tinh clia xe dién st dung dc quy chi axit kém hon so véi xe sit dung dong cd
xing hay diesel. Ma nguyén nhin 12 do dung lugng clia dc quy bi gidi han nén viéc dng
dung trén 6 t6 con han ché. bdé c6 thé duy tri dudc thoi gian hoat ddng cua xe trén

dudng dai thi trong lugng cla dc quy chi€m gan mot nita trong lugng cla toan xe.
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3.4 Lich si¢ phdt trién ciia xe diing pin nhién ligu
3.4.1. Xe electrovan ciia tdp doan General Motors

Vao nim 1967 véi hé thong pin nhién liéu UCC hoat dong bing nhién liéu H, va
O, k&t hgp véi cdc dién cuc Coposite carbon — kim loai tip oan General Motors a ché&
tao thanh cong xe dién “electrovan” 6 chd ngdi.

Xe electrovan st dung md t6 dién cdm @ng tir 3 pha 125 HP (13700 rpm) va dudc
diéu khién biing dién. Hé thong pin nhién liéu dudc ché tao bdi Union Carbide, c6 chita
32 hdc v6i cong sudt trung binh tir 2 — 3 kW va cong suit cuc dai SkW. Xe c6 tdc dd cuc
dai 105 Km/h, trong lugng 3400 Kg, gidi han hoat ddong lién tuc trén 200 Km. Tuy nhién,
con ¢6 nhiéu nhuge diém.

Hé thong pin nhién liéu va hé thong din dong c6 trong lugng qua 16n.

Tudi tho clia pin nhién liéu chi d&€n 1000 gid.

Gi4 thanh clia chat xidc tdc Pt tng v6i mot kW thi qud cao (cd hai dién cuc clia pin
stt dung 1 mg/cm® dién cuc).

Thdi gian khéi dong lai khd dai cé thé d&€n mot vai gid.

Dién 4p cao (400 V DC) thi rdt nguy hi€m khi x3y ra hién tugng ngin mach.

WATER W,
CONDENSER =

N

\ )
\ )

ELECTROLYTE

RESERYOIR —4/

32 FuEL cru mooutts —

Figure 7-3. A Phantom View of the General Motors Co. “Electrovan™. Rated Fuel Cell Output:
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3.4.2. Xe lai dung pin nhién li¢u.

Nim 1970, k& thira kinh nghiém tit xe electrovan, Kordesch ché tao xe tng dung pin
nhién liéu hoat dong trong thanh phd. Vé6i cdc dién cuc twong ty nhu pin nhién liéu trén
xe electrovan.

3.5 Ung dung trén xe ciia hang Volfwagen
3.5.1. Hé thong pin nhién liéu Elenco

Elenco dugc ttng dung trén xe VW véi 32 hoc pin (14 kW). Thoi gian hoat dong
khodng 200km, véi binh khi H, nén. Xe st dung motor dién mot chiéu.
3.5.2. Dy dn xe buyt EUREKA

Dy 4n dugc bit dau nghién citu 1989, thi€t k& xe bus dugc bit diu nim 1991 va
dé&n 1994 thi dv 4n xe chay bing pin nhién liéu Alkal dugc hoan thanh.
III. GA HOA LONG - PLG
1. Gi6i thi¢u
1.1 Phuong tién giao thong va cdc vin dé vé 6 nhiém méi truong

Khi x4 dong co ddt trong clia phuong tién giao thong van tii 1a ngudn gdc giy 6
nhiém chinh d6i v6i bau khi quyén. Ngudi ta uSc tinh khodng 80% CO, 60% HC va 40%
NO, trong bau khi quyén hién nay 1a do khi thdi clia ching ta gdy ra. Chinh vi vay, tir
nhitng nim 1950, cdc qudc gia cdng nghiép phat tri€én dd quan tAim dén van dé nay.
Nhiéu luat 1& vé mdi trudng di dit ra véi midc do nghiém ngit ngdy mot gia ting dé
budc cdc nha ch€ tao 6t6 phdi nghién ctu, cdi thién sadn phim ctia minh nhim han ché
ndng do6 cdc chit 6 nhiém trong khi x4.

2. C4c chat thai gdy 6 nhiém va sy Anh huéng dé&n sitc khde con ngudi :
1.2 CAc chit thdi gdy 6 nhiém va sw dnh hwéng dén sicc khée con ngwoi

e Nguodn goc
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Cha't Particulate 12 khdi niém dudc dung chung cho mdt hdn hgp clia cdc hat chat rin
va cdc giot nhd chit16ng dudc tim thay trong khong khi. Thanh phan hod hoc clia cdc hat
phu thudc vao dia diém, thdi gian trong nim va thdi tiét. N6i chung, cdc hat PM tho bao
gdm phin 16n clia cdc hat so cAp va cdc hat PM min gdm nhiéu hat thit cAp hon.

o Anh huéng dén siic khée va moi truong :

Céc hat PM c6 kich thu6c nhé d€ vao phdi, c6 thé gy nén nhi€u van dé vé sic
khée va hién dang 13 nguyén nhan ctia nhiéu bénh tit va cdi chét do bénh tim, bénh phdi.
Céc hat PM c6 thé 1am ning thém cdc bénh vé ho hap chazlng han nhu bénh viém cudng
phdi va hién dang c6 lién quan dén triéu chitng loan nhip tim va cdc con bénh tim. Cic
PM & day bao gdm ca hai, PM min (PM,5) va thd (PM,,), mic dd PM min hién dang c6
lién quan dén cdc tic dong nghiém trong vé sitc khde mdt cdch rd rang hon. Ngudi bi
cdc bénh tim hoic bénh phdi, ngudi gia va tré em bi dit vao tinh thé nguy hi€m nhat ddi
véi cac hat PM.

Ngoai cdc van dé stc khde, PM 1a nguyén nhin chinh 1am gidm tAm nhin & nhiéu
bdang clia nudc M§y. Cac hat PM 10 Iitng trén khong ciing c6 thé tic dong dé&n thim thuc
vat va hé sinh thdi va c6 thé gdy hu hai cho cdc vat li€u son va vat licu xay dung. (do cé
lién quan d€n mua axit, NO, va SO,).

2.2. Sulfur dioxide (SO,)

e Ngubn goc:

Sunfat dioxit thudc nhdém cdc chit khi SO,. Céc chat
khi nay dudc tao thanh khi nhién li€u chita luvu huynh

(chd y&u 1a than 4 va ddu md) dugc ot chdy tai cdc

tram gidm sdt SO, at tai cdc khu vyc thanh thi. Noi tip
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2

trung SO, cao nhat dudc chi rd & gan cdc khu cong nghiép I6n. Viéc dot chdy nhién liéu
tif cdc tram phdt dién 16n thdi ra s6 lugng SO, 16n nhat so v6i cdc ngudn thdi khi SO,
khéc.

o Anh huéng dén siic khée va méi truong :

Noi tip trung SO, cao c6 thé din d&€n bénh suy y&u hd hap tam thdi ddi véi cac
dda tré mic chiing bénh hen va nhitng ngudi 16n lam viéc ngoai trdi. Sy thé hién nhat
thdi clia nhitng ngudi bi bénh hen & cic mic dd SO, cao trong lic lam viéc nhe c6 thé
duwa dén khé thd, va c6 thé di kém cdc triéu chitng ching han nhu thd kho kheé, ning
nguc, hodc thd tirng con. Cac tdic dong khdc hién c6 lién quan vGi dnh hudng trong thai
gian dai tai nhitng noi tip trung SO, cao, cling k&t hgp v6i mitc § cao ciia PM, gdm cic
bénh vé cd tim, hd hap va nhitng thay 8i trong viéc ngin chin bénh ung thu.

SO, va NO, 1a diém bdo chd y&u vé sy ling dong axit (mua axit), di€u nay c6 lién
quan dé&n sy axit hod chit, cic hd nu6c, song, sudi va Ay manh sy in mon cic tda nha,
cdc dai tudng niém. SO, ciing 12 mot iém bdo chli y&u vé PM, s, chit giy ra su lo ling vé
sitc khde dang k&, va 1a mot chdt gép phan chinh trong viéc 1am gidm tAim nhin.

2.3. Monoxit cacbon (CO)
e Ngubn goc :

Cé4cbon monoxi 12 mot chat khi khong mau va khong ¢é mui, dugc tao thanh do
cécbon trong nhién liéu khdng dudc 8t chdy hoan toan. N6 1a mot phan clia khi x3
dong co 0 to va chi€m vao khodng 60% t4t cd cdc lugng CO c6 trong khéi thai trén khip
thé& gidi. Su tp trung cao clia CO thudng xuit hién tai nhitng khu vyc c6 mat 6 giao thong
ning né. Trong cdc thanh phd, khodng 95% cia tit cd cdc khi thadi CO 1a do khi thai tir 6td
Anh huéng dén sitc khée va moi truong :

Khi CO di vio cdc mach mdu thong qua phdi va 1am gidm su cung cip oxy dén céc

co quan va cdc md clia cd thé. Sy de doa stic khde & cdc mitc d6 cia CO d6i khi nhin
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thdy vé tim mach chang han nhu cdc con dau thit nguc. Khi CO tdc ddng dén stic khée
nhu : lam gidm thi lyc, gidm niang luc 1am viéc, gidm sy khéo 1éo cua tay, gidm khd ning
hoc tap va rat kh6 khin trong khi thyc hién cdc cong viéc phifc tap khéc.

2.4. Chi (Lead)

e Nguodn goc :

Trong qud kht, ngudn gdc chii y&u thdi cdc chat chi vio khi quyén 12 tif cic dong cd
0t6. Tuy nhién, két qué cla cdc gidi phdp nhim gidm ham lugng chi trong xing da lam
gidm viéc thdi ra cdc chi't khi c¢6 chira chi clia cdc phuong tién van chuyén va 6td trong
hai thap nién qua. Hdm nay, cdc qud trinh cong nghiép, xt& Iy kim loai 1a ngudn gdc chi
y&u thai chi vao bau khi quyén. Noi tip trung cao nhit cla chi trong khong khi thudng
xuit hién tai cdc viing 1an cdn cda cdc 10 ndu kim loai, cdc nha mdy sdn xué't dc quy.

e Anh huéng dén siic khée va moi truong :

Chi di vao co thé qua sy hit thd khong khi va viéc dn hodc udng cic thifc in, nudc bi
nhi€m chi. Chi tich tu trong mau, xuong, cic md mém va giy dnh hudng dé&n cdc hoat
dong ctlia than, gan, hé thdng than kinh ciing nhu cdc co quan khic trong co thé. Vi du sy
hién dién ctia chi trong cd thé c6 thé giy nén suy gidm vé than kinh ching han nhu 1én
con, gidm kha ning hoat dong tri déc, rdi loan trong tng xt. Ngay ca & liéu lugng thap,
chi con lam t6n hai dé&n hé thin kinh cia cdc thai nhi va tré em, din dé&n viéc hoc tap
kém cdi va chi s6 thong minh (IQ) thap. Céc cong trinh nghién cfu gan day ciing chi rd
ring chi c6 1& 12 mot nhin td giy ra bénh cao huyé&t 4p va ti€p theo d6 1a cdc bénh vé
tim. Chi ciing c6 thé ling dong trén 14 ciy, 12 hi€m hoa cho cdc ddng vit dn cd va con
ngudi khi dn phdi cdac 14 nay.

2.5. Cdc oxit nito (NO,)

e Ngubn goc :
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Dioxit Nito 1a ch4t khi mau ndu &, phdn tng hod hoc manh, chat khi ndy dudc tao
thanh trong bau khi quyén qua su oxy hod oxit nitd (NO). C4c oxit nitd (NO,) 14 tén goi
chung cho mot nhdém cdc chat khi phdn tng hod hoc manh, c4dc chit nady chifa nito va cic
nguyén tif oxy c6 s6 lugng khdc nhau. La chit khi déng vai tro chinh trong sy hinh thanh
khi ozone, PM, bui mil v mua axit. Qud trinh chdy xdy ra § nhiét  cao 12 ngudn gdc chii
y&u thai ra ciac khi NO,, ching han nhu qud trinh chdy x4y ra bén trong cic dong cd ot
trong, cic nha mdy ning lugng. Cdc 10 sudi trong gia inh va cdc mdy siy sit dung gas
cling phat sinh mét lugng nhd khi NO,.

o Anh huéng dén siic khée va méi truong :

Ti€p xiic trong thdi gian ngin ( it hon 3 gid) ddi véi ndng d6 NO, thap c6 thé din
dén thay d6i chiic ning phdi, dic biét ddi v6i nhitng ngudi da cé nhitng bénh vé dudng
hd hap, ngoii ra con c6 thé lam gia ting cdc bénh vé hd hap & tré em. Ti€p xic v6i NO,
trong mot thdi gian dai 1am ting nguy co bi nhi€m cdc bénh vé ho hip, va c6 thé gay nén
nhitng bi€n d6i khong thé chita khdi trong ciu tric clia phdi. NO, phan ng trong khong
khi @€ tao thanh chdt khi ozone & gin mit dit va sy 6 nhi€m cdc hat PM siéu min giy
tdc hai cho sifc khde. NO, gy 4nh hudng truc ti€p dén moi trudng trén mdt pham vi rong
khi dugc k&t hgp véi mua axit va khi ozone.

2.6. Mua axit

e Ngubn goc :

ey e Su ling dong axit hodc “mua axit” xuat hién khi thdi cdc

ﬁ@b = chat sunfat dioxit (SO,) va cdc oxit nitré (NO,) vao khi
N, /_\(-.{_’Cmﬂ.:ln

quyén tic dung v6i nudc, oxy va cdc chit oxy hod dé tao

thanh cdc hgp chit axit. Cdc hgp chdt nay rdi xudng trdi

At dudi hai dang, dang kho (chdt khi va cdc hat rin) hoic

dang u6t (mua, tuy€t va suong mi). Mot s6 bi cudn theo
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gi6 do6i khi hang trim dim qua nhiéu vung khdc nhau. Tai M§, mdi nim thdi ra vao
khodng 63% SO, va 22% NO, do d6t cdc nhién liéu hod thach tai cdc nha mdy ph4t
dién.

o Anh hudng dén siic khée va méi truong :

Trong mdi trudng, chit axit ling dong giy ra axit hod nhiéu viing dat va khdi lugng
16n nuéc (1am cho nudc khong con thich hdp cho mot s6 loai cd va dong vat hoang da
khdc), va 1am hu hai dé€n ciy cdi, hoa mau, ic biét 13 tai cdc ving cao. N6 ciing diy
nhanh t6¢ dd phd hiy cdc toa nha, pho tugng va cdc cong trinh diéu khic. Chat ling
dong axit clia nito gép phan lam hu hai hé thdng sinh thdi mién ven bién, 4nh huéng dén
sy phat trién cda cdc loai tAo (mot sd lodi c6 thé doc), giét chét cd, thiét hai cAy cd va su
da dang cua cdc loai vit.

1.3 Nhitng xu hwéng nghién ciru khic phuc
1.3.1. Sit dung ndng lugng dién dé chay 6to :

Mic dd gidm & nhiém moi trudng do st dung ning lugng dién d€ chay 6td phu
thudc vio ngudn ning lugng d€ san xuit dién ning. N&u st dung ngudn ning lugng hod
thach d€ sdn xudt dién rdi nap vao dc quy d€ cung cap cho 6t6 thi mic dd giy 6 nhiém
ndi chung khong gidm ma con ting. Ngoai ra con trd ngai khac 1a kha nang tich trit dién
ning cda ic quy c6 gidi han khi€n cho tim hoat dong ddc 1ap clia phuong tién bi rit
ngin.

St dung ning lugng dién mit trdi dé van hanh phuong tién giao thong 1a gidi phap
ly twdng nhat. Tuy nhién hién nay gidi phdp nay ngoai tr§ ngai vé dc quy nhu vira néu lai

con bi han ché bdi hiéu suit thu ning lugng clia pin mit trdi, va gia thanh con khd dit.
1.3.2. Sit dung pin nhién liéu dé chay 6t6 (Cdc loai xe Fuel Cell)

Diy 1a mot huéng dugc cdc nha sdn xuadt 6td hang diu trén th€ gidi quan tAm

nghién cttu va phét tri€n. Tuy nhién cho t6i nay, phuong 4n nay vin chua dudc 4p dung

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 67



Truwong CDKT Ly Tw Trong Khoa Dong Luc

rong rdi trong thuc t&€ vi con c¢6 nhitng khé khiin lién quan dé€n hiéu suit cta pin va ky
thuat luu trit nhién liéu c6 4p suat cao (chi yé&u l1a hydro-H,) trén phuong tién van tdi. Mit
khdc, ciing nhu phuong 4n trén diy, mifc dd gidm 6 nhiém moi trudng clia phuong phap
pin nhién liéu phu thudc vao ngudn ning lugng st dung dé€ san xuitra H,.

Xe Fuel Cell 12 xe 6 nhiém thip dudc phat tri€n cao hon, fuel cell phdt dién nhd
phdn &ng hod hoc giita hydro va oxy va st dung dién ning nay dé din dong mot dong
co dién. Cong ty R& D hién dang ché tao mot hé thong dung dé luu trit hydro bing hgp
kim dic biét va hé thong st dung methanol. Fuel Cell ¢6 hiéu suit nhién liéu rit cao, vi

thé€ chiing dugc xem nhu thé hé ti€p theo clia ngudn ning lugng st dung trén xe cd.

Khi di€n phian, nudc tach thanh

. . , ) ) Ekctrochemical reaction
hydro va oxy. Nguyén ly cd ban cua Hydrogen  (ORNgER Heat

o Wyster
H: 02 = | Electricity H:0

Fuel Cell thi dva trén phdn tng ngdudc Electrolyte

lai.
1.3.3. Cdc logi xe Hybrid :

Céc xe Hybrib dugc thi€t k€ d€ at dugc sy 6 nhiém thap va ti€t kiém ning luong
bing cdch st dung hai ngudn ning lugng. C6 hai hé thdng dang st dung hién nay : Loai
Diesel-Dién, loai ndy gdm c¢6 mdt dong co diesel, dong co dién va dc quy. Loai thit hai
12 4p suat tich luy, loai nay bao gdbm mot dong cd diesel va mot bom thiy luc.

Xe Diesel Hybrid ctia hang ISUZU
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Uu diém :
e (Cai thi€n lugng lugng ti€u thu nhién

lieu, k€t qua 1a sy thdi khi CO, thap

hon. ELF HEY

e Su phat khi thai gidm trong ldc khdi

1st Clutch Maotor generator

dong va gia toc. 2nd Clutch
Nhugc diém: _—
CTaLafi -
e Heé thong phdc tap va chi phi bdo I =l
Batte

dudng cao.
1.3.4. Hién dai hod dong co dot trong truyén thong :

Ap dung cdc ti€n bd mdi trong linh vyc dién ti va cong nghé thong tin d€ diéu
khién cdc qué trinh 1am viéc clia dong co dot trong di cai thién dang k€ tinh ning kinh
t€ — k¥ thult ctia ching. Cdc hé thong méi trén cdc dong co hién dai nhu hé thong phun
xing — ddnh lra dugc diéu khién bing dién ti¥ (EFI), cic dong co diesel dugc diéu
khién bing dién tit (EDC-Electronic Diesel Control), dic biét 1a hé thdng phun nhién
liéu Common Rail, t§ chiic quéd trinh chdy phan 16p ( ddng cd GDI), hé théng tuan hoan
khi thdi (EGR)... @ cho phép tdi wu hod qu4 trinh cong tic clia dong cd din dén lam gidm

su phdt sinh 6 nhiém.
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< Commaon Rail Syvstem Chart =

. Injection amount, injection period and injection timine signal
Optimum pressure

Atmoshenc pressure

Atmospheric temperature L
‘Water temperature

Ciommion rail
pressure Sensor

Injection praszure
contrd sienal

Accelaration
Sansar

[ = Orifice

Ly L
Injector Engine
sensor  rewolution

frequency Fugl tank  Supply pump
Zenzar

Injector

So do ciia mot hé thong phun nhién liéu Common Rail :

Hé thdng ndy gom c6 mot bom cung cap, thanh rail (common rail), cdc voi phun, bd
iu khi€n dién t& va cdc cAm bi€n khic nhau.

V& ky thuat x& 1y trén dudng 6ng x4, loc bd héng va diung bo chuyén d6i xiic tic ba
thanh phan dudc xem la bién phédp hitu hiéu nhiim ti€p tuc loai trir nhitng chdy 6 nhiém

con lai trong khi x4 sau khi 4 dugc lam gidm dé&n mifc thAp nhat.
1.3.5. Sit dung cdc loai nhién liéu sach it gdy é nhiém :

Nhién liéu sach (alternative fuel) 1a nhién liéu khi s& dung thdi ra it thinh phin giy
ra 6 nhiém khong khi hon 1a nhién liéu xing hay diesel (non-alternative fuel). Trong
trudng hdp nay, ngudi ta quan tim dén cdc loai nhién liéu thé khi nhu :

e Khi hydro.

e Cic xe chay bing khi thién nhién (NGVs - Natural Gas Vehicles), khi thién nhién nén
(CNG-Compressed natural gas ), khi thi€n nhién hod 16ng (LNG-liquefied natural gas ).

e Cic loai xe chay bing dong cd Dimethyl Ethel Engine (DME) : V§i nhiéu vu diém
khic nhau, dong cd DME dang dugc cong nhan rong rdi nhu mot thé hé ti€p theo, nha
mdy chay bing nhién liéu thay thé. Pdong cd DME khong thdi khéi den va gin nhu
khong c6 PM va NOx.
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Dimethyl Ethel udc sdn xudt tir than va khi thién nhién, 13 loai nhién liéu rat on
inh, c6 thé dugc hod 18ng dudi nhiét dd binh thudng va 4p sudt thap. Ngoai ra DME con
c6 uu di€m 13 luu trit va van chuyén dé dang.

e Nhién liéu con (Alcochol).

e Khi diu mé hod 16ng (LPG-Liquefied Petroleum Gas).

e Biodiesel—the Clean, Green Fuel for Diesel Engines : Nhi€n li€éu sach dung cho cac
dong co diesel.

2. Khai niém vé ga héa léng (LPG)

2.1 Dinh nghia

LPG Ia chit viét tit cia “Liquefied Petroleum Gas”, hoiic LP Gas la “khi diu mé
hod 16ng”. Pay 1a cdch dién tA chung clia propan c¢6 cong thiic hod hoc 1a C3Hg va butan
c6 cong thiic hod hoc 1a C4H;o, cd hai dugc ton tri¥ riéng biét hodc chung véi nhau nhu
mdt hdn hop.

LPG dudgc goi 1a khi dAu md hod vi cdc chat khi ndy c6 thé dugc hod 18ng & nhiét
dd binh thudng bing cdch gia ting 4p sudt vira phdi, hodc & 4p suit binh thudng bing
cach st dung k¥ thuat lam lanh d€ lam gidm nhiét do.

LPG c6 tit hai ngudn : tif cdc quing ddu va cac md khi va dugc tich ra tir cdc thanh
phan khdc trong qud trinh chi€t xuit tt dau hodc khi thién nhién. LPG con la mdt sdn
phdm phu cda qud trinh tinh luyén diu.

2.2 Thanh phén héa hoc ciia LPG :
2.2.1. Propane :

Propane 13 mot alkane thé khi c6 thé thu dudc trong qud trinh tinh luyén dau.
Propane thi khong mau. Cong thitc hod hoc clia propane 1a CH;CH,CHs;. Propane c6 thé

dudc hod 16ng khi nén va 1am lanh. Propane c6 cong thifc cAu tao nhu sau :
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PROPANE
Cong thic hod hoc C;Hg
Khéi lugng phan t 44
Khéi lugng riéng 0,51 kg/l
Nhiét do soi & 4p sud't khi quyén -43°C
Nhiét tri thap 46,1 MJ/kg

Nhiét do boc chdy

510 °C & 4p suat khi quyén

Gi6i han chdy theo % thé tich

2,1% dén 9,5%

Van toc ngon Itta & 4p sudt khi trdi

32 cm/s

2.2.2 Butane :

Butane 12 mdt hydrocarbon cé trong khi thién nhién va cé thé thu dugc tir qud trinh

tinh luyén ddu md. Butane 12 mot alkane thé khi, gdm c6 cdc hydro cacbon chita 4 nguyén

tr cacbon, chd y&u 13 n -va iso-butane. Cong thifc hod hoc ctia butane 12 C4H;o va ¢6 cdng

thitc cdu tao nhu sau :
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T

BUTANE
Cong thic hod hoc C4Ho
Khéi lugng phan t 58
Khoi lugng riéng 0,58 kg/l
Nhiét do soi & 4p sud't khi quyén -0,5°C
Nhiét tri thap 45,46 Ml/kg
Nhiét d6 boc chdy 490°C & 4p sudt khi quyén
Gi6i han chdy theo % thé tich 1,5% dé&n 8,5%
Van tdc ngon Itta & 4p sud't khi troi 32 cm/s

2.2.3 Cdc uu diém ciia Propane va Butane :

Uu di€m chinh cia Butane 12 n6 c6 thé hod 1dng mot cach dé dang. Piéu nay c6
nghia 12 Butane c6 thé dugc st dung & c4 hai dang 18ng va dang rin.

Uu di€m ctia Propane ciing gidng nhu Butane, né c6 thé dugc hod 1dng mot cach dé
dang. Do d6, Propane ciing dugc st dung & cd hai dang 16ng va dang rin. Ngoai ra
Propane 13 khi khong mau nén khong th€ dé dang nhin thay.

Vé mit 1y thuyét, LPG chita 50% Propane va 50% Butane. Propane va Butane dudgc

diing nhu mdt hdn hgp 12 vi cd hai Butane va Propane déu la alkane. Diéu nay c6 nghia
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la ching khong xay ra phan &ng hod hoc vdi nhau. Do d6, Propane va Butane dudc ding
ké&t hgp trong nhién liéu nhung van an toan.
2.2.4. Mecaptan :

Mecaptan 12 mdt chit l1am cho LPG ¢6 mau ic trung, thudng LPG la khong mau,
khong mui
2.3 Ly tinh cua LPG
e LPG la mot chat Idng khong mau (trong sudt), khong mui (nhung dugc tao mii nhim
dé d& phat hién khi ro rf)
e (o ty trong nhe hon nudc : tr 0.53 + 0.58 kg/lit.
e LPG dudc hod 16ng & nhiét 6 —30°C.
e Apsudttuyét ddicliia LPG trongbdnchitala: +4,4 barsd 15°C
+ 1,7 bars & -15°C
+ 12,5 bars 8 50°C
e LPG dugc bdo quin trong binh chita nhuw mot chit 16ng c6 dp suit khong cao (dudi 20
bars). Bén trong binh chtta, LPG c¢6 hai trang thdi: hdi va 186ng. chat 16ng nim & phan ddy
binh va hdi nim & phia trén.
e Su gian nd cua LPG vao khodng 0,25%, chinh vi vay ta phdi lu6n ludn chita khi LPG &
khodng 80% th€ tich bdn chita. Phin con lai clia bon chita danh cho phan hoi gidn né do
nhiét do moi trudng.
e Ty sd bén ltta tir 2,4% + 9.6% trong khdng khi.
e Nhiét do tu bSc chdy Ia 855°F (457°C).
e Nhiét tri thdp : QH = 46 MJ/kg (tuong uong 11.000 kcal).
o Tiso khong khi nhién liéu A/F : 15,5.
e Chisd Octan : 95 + 105.
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e LPG khong ddc hai, tuy nhién khong nén hit vao co thé véi s6 lugng 16n vi c6 thé 1am
say hay nghet thd va khdng nén budc vio mdi trudng c6 diy hdi gas vi rit nguy hiém do
tinh dé boc chdy clia LPG.

e Mot lit LPG § trang thdi 18ng c6 thé hod hdi xap xi 250 lit § trang thai hoi.

Mot s6 tinh cha't cia LPG dudc trinh bay & bing sau :

Ddc tinh Propane Butane
« Khi Iugng phan tit 41.1 58.12
e Khéi lugng riéng 15°C,Kg/L 0.510 0.580
e Nhiét 6 bdc chdy 460-580°C 410-550°C
e Nhiét 0 Ong ac -187.8°C -138°C
e Nhiét tri thAp MJ/L 25.5 28.7
e Nhiét tri thap Kcal/kg 11,070 10,920
e Gidi han chdy theo % thé tich 2.1%-9.5% 1.5%-8.5%
e S0 lit trén mdi tan (lit/tAn) 1960 1720
e SO Octan dong co (MON) 95.4 89
e SO Octan thi nghiém (RON) 100 92
e Van tdc ngon Itta & 4p suat khi troi 32cm/s 32cm/s

Hoc phan: Nhap mén K¥ thuét cong nghé 6td




Truwong CDKT Ly Tw Trong

Khoa Dong Luc

Mot s6 tinh chd't clia LPG so sdnh v6i xing va diu  dugc trinh bay & bang sau:

Ddc tinh Propanes Butane Petrol Diesel
e Ti trong § 15°C 0.508 0.584 0.73-0.78 | 0.81-0.85
e Ap suitbay hdi § 12.1 2.6 0.5-0.9 0.003
37,8°C (bar)
e Nhiét § sdi -43°C -0.5°C 30-225°C | 150-560°C
e RON 100 92 96-98 -
e MON 95 89 85-87 -
e Nhiét tri thdp 46.1 45.46 44.03 42.4
(MJ/Kg)
o Tis6 A/F 15.8 15.6 14.7

2.4 Cac wrng dung cua LPG :

LPG c6 hon 1500 ¢ng dung dudc chia lam 5 khu vuc thi trudng chinh :
e Din dung va thuong nghiép: N4u in, ndu nuéc néng, sudi Am.... trong ciac hd dan, cdc
ctta hang dn udng, cdc khdch san ...
e Cong nghiép va ndng nghiép: Siy thuc phdm, nung gém s, 4p triing, han cit, thanh
tring dung cu y t&, chi, 8t cé...
e O t6: LPG dugc bi€t nhu 1 loai nhién liéu thay thé cho diesel va xing. Vi thé, hién
nay da c6 nhiéu xe st dung LPG nhu 1a ngudn nhién liéu cung c4p ning lugng cho dong
cd. Trong thuc t€ viéc st dung LPG thudng mang lai cdm gidc chay xe ém hon, ti€ng 6n
thdp, dic biét trén cdc xe tdi ning. Tuy nhién cdc xe thuong mai ding LPG nhu mot
ngudn nhién liéu hién nay vin chua dugc sdn xuit.
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e Phit di€n: Chay may phat dién. Turbin.
e Hod diu : Sdn xuit ethetylen, propylen, butadiene cho nginh nhya va dic biét 12 sdn
xudt MTBE la chdt lam ting chi s6 Octane.
2.5 Cdc wu diém ciia nhién liéu LPG
LPG c6 cdc uu di€ém sau :
e Cic thanh phin ho4 hoc clia LPG tuong d6i it, do d6 dé dang thuc hién viéc diéu
chinh ding ti 1¢ hdn hgp nhién liéu va khong khi d€ qué trinh chdy xdy ra hoan toan. Uu
di€m nay em lai dic tinh chdy sach cho LPG.
e C4 hai Propane va Butane dugc hod 16ng mot cach dé dang va dung trong cdc binh
chita 4p sudt. Dic tinh ndy 1am cho nhién liéu ¢6 tinh di dong cao, va do d6 cé thé van
chuyén dé dang trong cic binh hoiic cdc thiing chita d&€n ngudi st dung.
e LPG la chit thay th€ t6t cho xdng trong cdc dong co xidng. Dic tinh chdy sach cla
LPG, trong mot dong cd thich hgp da lam gidm bt lugng khi thai, kéo dai tudi tho cla
diu boi tron va bugi ddnh Ia.
e Céc dic tinh chdy sach va dé& van chuyén ctia LPG cung cAp mdt chat thay thé cho cdc
nhién liéu ban x& ching han nhu g6, than d4 va cdc chat hitu cd khdc. Pay 1a gidi phdp
t6t d€ han ché& nan ph4 rirng va 1am gidm cdc chat thdi rin (PM) nguy hiém vao biu khi
quyén dugc giy ra bdi viéc dot chdy cic nhién liéu ban xi.
e Thay th€ cho chdt nd va chat 1am lanh (fluorocarbons ), gitip han ch€ nguyén nhin gy
phd hily tAng ozone cla trdi dat.
3. Kha niang ing dung LPG trén xe 0 to
3.1 Cac logi nhién liéu khi dwoc sw dung trén o6 to

Céc loai nhién liéu khi ding trén xe chd y&u gém 2 loai : khi thién nhién va khi

dong hanh tir mé dau.
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3.1.1. Khi thién nhién:

La khi dugc khai thdc tir cic md khi c6 sdn trong tu nhién. Thanh phin chl yéu cla
khi thién nhién la Methane(CH,4) 80+90%. Khi thi€én nhi€n dung lam nhién li€u cho xe cd
dudi 3 dang sau:

Khi thién nhién nén(Compressed Natural Gas/CNG): khi dugc nén & thé tich nhd

hon v6i mot dp suat cao 250 bars va chita trong mdt binh chita chdc chdn. Binh chia chita

dugc 40-50 lit khi.

Khi thién nhién hod 16ng (Liquefield Natural Gas/LNG) :khi dugc lam lanh & nhiét
6 am 162% , 4p sudt khodng 8,9 bars dé€ chuyén sang trang thdi 16ng va chita trong cic
binh cach nhiét.

Khi thién nhién hap thu (Adsorbed Natural Gas/PANG) :Khi thién nhién dudc chita
dudi dang hap thu trong cdc vat liéu #c biét (nhu 6ng mao din Cacbon hoat tinh) & 4p
sud't 30-40 bars.

O hai loai sau , do khi dugc chita & 4p suat khong cao nén cdc binh chita khong doi

hédi cao nhu khi thién nhién nén.

3.1.2. Khi dong hanh tir ddu mé:

O cdc mb dau ludn ludn c6 loai khi nay Khi khai thdc ddu md, ngudi ta sé thu dugc
khi ndy truSc do ching nim phia trén md. Thanh phin chd yé&u clia khi ddng hanh Ia

Propane va Butane vdi ti 1€:50/50, 60/40, 70/30.

Khi dong hanh dugc dung lam nhién liéu dudi dang khi hod 1éng (Liquefied
Petrolium Gas/ LPG). Khi dong hanh hod 16ng dugc chita trong céc binh c¢6 4p suat

thap(dudi 20 bars).
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o Kha ndng sit dung khi dong hanh lam nhién li¢u:

V6i chiéu dai bd bién trén 3000 km nén nudc ta 1a nudc c6 nhiéu trit lugng vé dau
khi. Cdc mé diu va md khi tip trung chi y&u & Bi€n Pong.Bén ngoai thém luc dia nudc
ta. T cdc m& trén luong khi thién nhién dudc 14y ra véi trit lugng rit cao. NEu dugce khai

thdc va sit dung t6t s& mang lai nhi€u Igi nhuan kinh t€.

Khi dot hod 16ng goi tit 1a LPG (hay con goi 1a gas) dugc st dung 1an dau tién vao
nim 1930 va sau d6 di phdt trién nhanh chéng , rong rii trén thé gidi v6i khodng hon
1500 ng dung khdc nhau(b&p gas, den gas, thanh triing,sd’y, dot, cdt, han, nhién liéu cho

céc loai dong cd ,0to, ...

3.1.3. Uu diém ciia viéc sit dung khi LPG so vdi cdc loai khi khdc :

Nguon khi LPG c¢6 sdn tai cdc md diu viét nam véi trit lugng 16n va khd ning sdn

sudt LPG 16n (nha mdy khi Dinh C6 300.000 tdAn/nim).

Ap suat sit dung thap hon (20 bars). Trong khi cdc loai khi khdc doi hdi mot 4p suat

rat cao, do d6 cAn phdi ding cdc thi€t bi nén khi dic biét, tdn kém

S4dn xud't va st dung don gidn va an toan hon. D& luu trit khi v6i 4p sud't cao trong
khi binh chifa ¢6 dién tich gidi han dodi hdi chiing ta phai c¢6 binh chita chic chidn, day va
c6 cdc bd phin an toan khic. N&u khong ddm bio c6 thé din dé&n hiu qua nhu : khi bit
nhiét gy chdy hay nd binh, luong khi cé thé thodt ra ngoai gdy doc hai hay néu thanh
binh khong di day c6 thé gay nd. LPG do & 4p sudt thAp hon nén viéc sdn xuit va si
dung don gidn, cAu tao binh chita khong cau ki va ré tién hon.

Cdc dong co st dung nhién li€u LPG & dang khi nén khong lam lodng 16p mang
dau nhon bdi tron trén bé mit ti€p xidc cla cdc cip chi ti€t lam viéc nhu piston — xy lanh,

truc khuyu — thanh truyén, 1am ting hiéu qua boi tron, ting thdi gian sit dung dau nhdn
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ddng thdi ciing 1am ting tudi tho cia dong colén gip 2 — 2,5 14n so v6i dong co st dung

nhién liéu 1dng.
3.1.4. Két ludn:

Tir cic vu di€m trén ta thdy viéc sit dung LPG sé& mang lai hiéu qua cao hon so vdi
cdc loai khi thién nhién khdc. Do dé, trong dé tai nay ching ta sé& sit dung LPG d€ lam

nhién li€u ng dung trén xe.

Pic di€m cong tic clia dong co chay bing nhién liéu khi: Nhitng khdi niém co ban
vé qud trinh cong tdc cia dong co chay biing nhién liéu khi hoan toan gidng nhu dong
co Diesel va xidng.

3.2 Cic phwong dn chuyén déi dpng co dot trong sie dung néing lwong truyén thong qua sir

dung nhién liéu ga hoa long LPG
3.2.1. Phuong phdp thit nhdt:

Ché tao hin mdt loai dong cd chuyén chay bing nhién liéu khi, trong d6 c6 thé 16i
dung v4i mic cao nhat tdt cd nhitng tinh chat tot nhi't clia nhién liéu. Nhitng loai dong co
nhu viy, ngay cd trong trudng hgp sit dung loai nhién liéu khi c6 sd nhiét lugng trung binh
(nhiét tri thdp trung binh) vin ddm bdo dong cd c6 4p suit c6 ich cao va lugng tiéu hao
nhién liéu thap.

3.2.2. Phuong phdp thi hai:

Chuyén tir dong co dang chay nhién liéu 16ng sang dong cd chay bing nhién liéu
khi hodc bing hai loai nhién liéu :nhién liéu chinh 13 nhién liéu khi con nhién liéu 16ng
diing 1am mdi d6t ( dong cd gas diasel). Khi chuyén cdch diing nhién liéu tir chd dang
chay biing nhién liéu 18ng sang chay biing nhién liéu khi, dong co khong cin thay ddi
vé mit ciu tao nhung khi d6 cong sud't cia dong cd gidm , vi nhitng tinh chit t6t nha't

cda nhién liéu khong dugc 1di dung hét.
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2. Cdc phuong dn chuyén doi dopng co chay bang nhién liéu truyén thong sang sit dung
nhién liéu khi ddu mé hod léng (LPG)

2.2.1. PO NG CO XANG:

C4i ti€n chuyén sang dung khi thién nhién:

e Thay bo ch& hoa khi.

e Ting ti s6 nén.

Ty s6 nén 1a mot trong nhitng thong s6 dong luc hoc quan trong, né d4nh hudng rat

nhiéu dén cdc chi tiéu kinh t€ va cong sud't clia dong co.

e Giit nguyén hé thdng ddnh Ita.
2.2.2. Dong co Diesel

Cai ti€n chuyén sang diing khi nhién liéu :

e Dinh Ira bing bugi.

e Thay bom cao dp, voi phun nhién liéu biang bd tron khi.

e Gidm tf s& nén.

2.3. Péng co xdng cdi tién chuyén sang dung dong thoi hai loai nhién liéu khi thién
nhién va xdng :

e Gilf nguyén két cAu dong cd va hé thong.

e Thém vao hé thong cung cAp LPG va b tron khi.

Do chiing ta diing ddng thdi hai loai nhién liéu nén phai stt dung thém cdc van dé
déng nhién liéu nay mdi khi muén st dung nhién liéu kia. Pong co Diesel cdi ti€n

chuyén sang diing nhién liéu hdn hgp khi thién nhién va Diesel.
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e Giit nguyén két cAu dong co va hé thong.
3.3 Qua trinh chay cua LPG trong dong co danh lira cwé'ng burc
3.3.1. Cdc phuong trinh chady
a, Phuong trinh chdy hdn hgp xing (Heptane-C;H¢)/ khdng khi
C/Hig + @ (O, + 3,78N;) > YCO, + ZH,0 + A3,78N,) + Q
Can bing theoC,H, O, va N, chota ®=11. Y=7.Z=8.A=11
b, Phuong trinh chdy hdon hgp LPG (Propane-C;Hg)/ khong khi
CHg + © (0, + 3,78N;) - YCO, + ZH,0O + A(3,78N;) + Q
Can bing theo C,H, O, va N, chota ®=5. Y=3.Z=4.A=5
c, Phuong trinh chdy hdon hgp LPG (Buthane-C4H )/ khong khi
CHyp + © (O, + 3,78N;) > YCO, + ZH,0 + A3,78N,) + Q
CénbﬁngtheoC,H, O,vaN, chota ®=6,5. Y=4.Z=5.A=6,5
d, Phuong trinh chdy hdon hdp CNG (Buthane-C4H )/ khong khi
CH, + @ (0O, + 3,78N,) > YCO, + ZH,0 + A(3,78N,) + Q

Can bing theo C,H, O, va N, chota ®=2. Y=4.Z=2.A=2

3.3.2. Bdc diém chinh ciia phuong phdp tao hon hgp LPG
C6 3 dang tao hdn hgp LPG nhu sau :

e Khué&ch tdn hay hiéu ng venturi, ddy la phuong phdp hoa khi nhu vin thudng ding

trén dong cd xdng c6 bo ché& hoa khi

e Phun LPG § trang thdi khi, twong ty nhu cdc phuong phdp phun xing mot hay nhicu

di€m trén dudng dng nap
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e Phun LPG & trang thdi 18ng, ay 1a2 mot phuong phap méi, c6 thé phun LPG 18ng trudc

su-pap nap hodc phun tryc ti€p vao budng chdy dong co.
3.3.3. Lwa chon cong nghé tao hén hop LPG

Lura chon cdng nghé tao hén hdp LPG cho ddng cd phu thudc vao rat nhiéu yé&u t&
kinh t& — k§ thuat, kiéu, loai 6 t6 vd dong co, nhu chi phi chuyén d6i hé thong LPG.
Cong nghé nay phdi vita ddm bdo tinh kinh t€ nhién liéu, chdng 6 nhiém mdi trudng cho

tirng dia phuong & titng thdi di€m va c6 chi phi chuyén d6i thap nhat.

Trong giai doan hién nay, ching ta chwa c6 kha ning ch€ tao ddng cd theo cdng
nghé phun LPG 16ng. Do d6, chiing ta chi c6 thé chon cic cong nghé LPG dang khi nhu

sau :

e D36i véi cic loai xe c6 hé thong nhién liéu ki€u ché& hoa khi, ta chon cong nghé hoa khi

LPG.

e 2 * 2 . 2 A ~ LN LN R - LN A o R -
e Ddoi v6i cdc loai xe ¢6 hé thdong nhién li€u ki€u phun xdng dién t& mdt di€ém hodc

nhiéu di€m , ta chon cong nghé phun khi LPG.
Cé hai phuong phdp cong nghé bo tri hé thong nhién lieu LPG lén xe 6 t6 :

e O t6 chi s dung duy nhi't mot loai nhién liéu LPG on thudn : ¢6 vu di€m 12 hé thong
nhién liéu don gidn, viéc bd tri hé thong LPG, nhat 12 binh chita LPG dé& dang va c6 thé
t0i wu hod hé thong. Thudng dudgc thyc hién tai nha mdy sidn xudt ldp rdp 6 t6 — ha gid

thanh ché tao.

o O to sit dung song song xing va LPG : thich hgp cho giai doan diu , khi th6i quen st
dung LPG cho 6 to6 chua phd bi€n, khong cho phép hiu tu nhiéu tram nap LPG. Nhugc
di€m quan trong 1 khi xe bi tai nan, xing s& d& bi tran ra khdi binh va bdc chdy va néu

thdi gian kéo dai thi binh chita LPG se bi nd rat nguy hiém.
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3.4 Cdc cum chi tiét chinh ciia hé thong LPG trén é to

3.4.1. Bo tron khi
Chtc nang chinh cla bo trdn la tao ra ty 1€ nhién liéu LPG ( d hod hdi) va khong khi
hdp ly d€ dua vao budng chdy ddong co. Thong sd chinh clia bd tron 13 dudng kinh hong

khué&ch tdn, thong s6 ndy 4nh hudng dén luu ludng khi nap va cong suat dong co.
3.4.2. B6 gidm dp hod hoi

B6 gidm 4p hod hoi c6 chifc ning chuyén &i LPG & trang thdi 18ng sang trang thdi
hoi trude khi vao bd tron. Thudng dugce chon di kem v4i bd tron

Thi du : P6i v6i dong cd KIA PRIDE ta chon bo tron 1a N-CA100 thi by gidm ap
hoi kem 1a N-J100.

3.4.3.Binh chita LPG
Chtic ning chinh cda binh chita 12 dy trit LPG § trang thdi 16ng & cdc mic 4p suat
cho phép. Thong s6 quan trong clia binh chita 1a dung tich lam viéc VB, dung tich nay

dugc lya chon tudng ng theo dung tich thiing nhién li€u clia xe nguyén thuy

3.4.4. Cdc cum khdc trong hé théng LPG

Céc bd phan quan trong khdc trong hé thong con lai 1a cdc van an toan clia binh
chita, van an todn clia dudng dng va dudng Ong. TAt cd cdc chi ti€t nay dudc ch€ tao
theo ding tiéu chudn k¥ thuit va an toan.

4. Gi6i thi¢u h¢ thong LPG - Xing song song trén xe KIA- PRIDE
4.1 So d6 hé thong
Viéc 1dp dit song song v4i hé thong nhién liéu xdng trén xe KIA PRIDE c6 cic dic

e R
di€ém quan trong sau :
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1 13 12 11 10

1. Miéng nap LPG 6. Bom xing 11.B6 gidm dp hod hai
2. Pong hd LPG 7. Khod xdng 12. Déng ho bdo LPG
3. Binh chita LPG 8. BO ch& hoa khi 13. Cong tic chuyén
4. Binh chutra xdng 9. BO tron 0i LPG-xing

5. Miéng nap xdng 10. Van dién tur

So do bo'tri hé thong nhién ligu LPG-xdng song song

e Binh chita LPG dugc dit § trong khoang hanh 1y phia sau. Thé tich cia khoang hanh
ly phia sau 1a 385 lit (dang khong gian hinh thang hop). Vi tri lip b tron LPG dugc chon
dit phia thuong Iuu cla bo ché hoa khi. D4t thém mot dudng 6ng trd luc mang bod tron

LPG dé€ ting lvu lugng khong khi theo ch& dd tdi trong ciia dong co.

e Hai dudng 6ng nhién liéu song song xing vd LPG c¢6 chung mdt cong tic chuyén doi
cho phép 14i xe thao tdc trong budng 14i. DAy 1a mot cong tic dién tir cho phép ldi xe ngit

mach cAp LPG khi chuyén sang chay xiing
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4.2. Nguyén Iy lam viéc ciia hé thong

4.2.1. Nguyén ly lam viéc ciia hé théng LPG :

Mach xing dugc khod hoan toan (ngit khod xing va bat cong tic dién sang vi tri
LPG). LPG 18ng cao 4p tir binh chita di qua van an toan dén bo gidm 4p-bdc hdi chuyén
thanh hoi LPG & 4p sudt tir 0,45 — 0,65 bars va di dén bo tron. Khi dong co lam viéc,
khong khi dugc hiit vio qua bd loc gié dén bo tron két hgp véi LPG tao thanh hdn hdp

LPG-khong khi & ti 1€ hdp li theo ch&é dd lam viéc clia dong co.
Khi chuyén sang chay xing, md khod xing va chuyén cong tic dién sang ché do

chay xing. Liic nay toan bd hé thdng LPG bi ngit va hé thong xidng hoat dong nhu

nguyén thuiy.

Van dién tif Van dign tif
thong khi ndi (ngit) chan khong Gim bien
] 16 dién trg
Bo trg thiing xang
s phanh ). \ / 2
R Bd gidm ap
B chia dign ! LGP dén f hod hai
(1elco) / o tron : g <¥) é
Khong khi Bd trdn ¢ A B
- —©@ ¢ @1
[ 1]
L& l
ChE hoa Khi >
| & hoa khi q (,@

Nudc nong tif
ddng cg dén

ket nudc

-

=

=
I
BEN

<
<

LPG dén bd
yidm dp hod hgi

Loc xing Binh chifa LPG

— -~

Binh chiia xéng

So do nguyén Iy hé thong nhién ligu LPG-xdng song song
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4.2.2. Nguyén Iy lam viéc cia bo giam dp hod hoi

Nhiét do can thi€t cho hod hdi LPG dudc cung cAp nhd nudc ndng tir dudng ra clia
nudc 1am mdt dong co. LPG 18ng & dp sudt binh chda di chuyén qua van dién tir dén
hong nap 1 va vao dudng gidm 4p tht nhat (A) thong qua van gidm 4p 3. Tai Ay 4p suat
LPG gidm xudng con khodng 0,45 — 0,65 bar. Khi 4p suit bén trong budng A gia ting, n6
s& truyén qua budng B, ddy mang cao su 5 dich chuyén Ién trén, thong qua cl ti 4 — mang
s€ nén 10 xo va lam cho van gidm dp ddéng lai, ngdn khong cho nhién li€u di qua hong 2.
Khong ché& 4p sudt theo gid tri quy dinh do su cin biing giita 4p suit cdc budbng A, D va

10 xo ctia van 3 cling nhu dién tich chiu dp trén va dudi cia mang 5

6
7 R
L

\ \\“N'\ \

-5

v, I'IIII”IIIII

Diradénbd tron LPGE

Luiloc bui

S6 dé nguyén ly bd giam ap-hod hoi LPG
So do nguyén Iy bp giam dp-hod hoi LPG

Sau khi qua budng A, nhién liéu ti€p tuc i vao budng C thdng qua van inh lugng 7.
Ddudng nay dudc thong v6i bd tron it trén bd ché& hoa khi va hoi LPG dugc hit vao bod
tron khi dong co hoat dong .Mang cao su 9 ctia budng C dudc di chuyén bén trong nhd
4p suit nap. Su dich chuyén nay lam cho on biy mé van dinh lugng 7 dé hoi LPG di tir

budng A sang budng C.
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Néu viéc hit nhién liéu ting 1&én & bd tron, thi 14p tic né sé& truyén qua budng C va
mang cao su 9, cho phép nhiéu hoi LPG di qua mdiéng 6. Ngugc lai, n€u lyc hit & bo tron
gidm xudng, do luc diy ctia 10 xo 8 diéu khi€n don bidy déng din miéng 6, gidi han

lugng hoi LPG di vao.

Khi dong cd khong hoat dong , 10 xo 8 tdic dong 1én don bay lam khod chit van

dinh lugng 7, bdo 4m hoi LPG khong di qua dugc miéng 6.
4.2.3. Nguyén Iy lam viéc ctia bé tron khi LPG :

Hoi LPG tir bd gidm 4p - hod hoi di vio dudng dng nap , van diéu chinh d6 dim
LPG cho phép diéu chinh dd dam clia hdn hgp theo 2 ch€ do : giau / nghéo. Khi dong

co lam viéc, dp sudt hit tr buéng D truyén 1én budng C qua cdc ng 3.

Do su chénh 1éch 4p sudt giita cdc budng A, B va C, mang 5 dugc nang 1én va hdn
hdp LPG sé& d i vao hong hit D clia by ché hoa khi. Luu Iugng hon hgp LPG/ khong khi

dugc khong ché bdi 10 xo 6.

Van 4p thdp 7 thdong véi dd chan khdong dudng dng nap hoic bo trg luc phanh,
dugc diéu khi€n bdi van dién tir, van nay chi lam viéc khi chyén qua chay xdng. BJ trOn
con c6 1 vit diéu chinh 8 d€ d iéu chinh hdn hgp khi dong cd 1am viéc & ch€ d6 khong

tai.
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Vé budny dp thap 7 6
trg lic phanh

LPG tif ho gidm
dp hod hai

|

|
2 3 | + | .
Ché hTa khi

S¢ d6 nguyén 1y bé tron khi LPG

4.3. Pdnh gid tinh néing ky thudt ciia hé théng LPG-Xdng.

4.3.1.Thit nghiém tinh ndang déng luc hoc ciia xe

Thong s6 chon : dinh gid tinh ning dong luc D clia xe theo gia téc J c6 thé tinh

theo quing dudng ting tdc hoic thdi gian ting tdc theo cdng thifc sau :

S
D=y ¢ J

O mot tuydén dudng thk nhat dinh, ciing ch€ do st dung tay s6 va cho mot loai xe
cu thé, stc can téng cong clia dudng y va hé sO tinh d&n cdc dnh hudng cda cidc chuyén
dong quay va chuyén dong tinh ti€n cia xe i 1a khong déi.

O day ching ta chon thdi gian ting tdc 1a thong sd thit, dudc tinh tir khi xe bit diu

xuat phat dénkhi xe dat dugc tdc & 100 km/h.. Tuyén dudng thit nhat dinh.

e Khi st dung nhién liéu xiing : Thoi gian ting tdc (V, =0km/h — V, =100 km/h) Ia
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Nhién li¢u Xang LPG

Thai gian ting toc (V, =0km/h — 100 km/h) 18 gidy 20 gidy

Qua day cho ta thdy tinh ning dong Iuc hoc cia xe st dung LPG thdp hon xe sit
dung nhién liéu xiing 1a 11% va theo cdc két qua thi nghiém cia cdc hing sdn xdat 6 tO
trén th€ gi6i cho thdy khi xe st dung nhién liéu LPG, d gidm cong sudt nim trong

khodng tif 5% + 14% tuy thudc loai hé thdng LPG Ia hoa khi LPG hay phun khi LPG.

4.3.2. Thit nghiém tinh kinh t& nhién liéu ciia xe :

Thit nghiém tinh kinh t&€ nhién liéu clia xe dudc ddnh gid theo hai pham vi hoat

dong : khi xe chay trong thanh phd va chay dudng dai

Thong s& chon d€ so sdnh Ia tiéu hao nhién liéu trong 100 km. Theo bidng nhu sau :

Muc tiéu thu trong 100 km
Loai dudng
Xang LPG
Thanh phd 10 lit 10,85 lit
Dduong dai 8 lit 6,91 lit

4.3.3. Thit nghiém tinh é6 nhiém méi truong

Tinh 6 nhiém moi trudng cda xe 6 to6 dugc dinh gid theo tiéu chuin TCVN
6438/1998. Ddi vdi phuong tién st dung dong co xing 4 ky, ndong d6 CO cho phép dugc

danh gid theo 3 murc :
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Miic danh gid Nong @6 CO (%) Nong @6 HC (ppm)
Muc 1 Chua dp dung Chua dp dung
Miic 2 6,0 1500
Miic 3 4,5 1200

Khi thit nghiém trén xe KIA PRIDE va thit 6 nhiém trén thi€t bi phan tich MHC 222,

ching ta c6 bang sau :

* Nong do CO (% vol)

Thanh phan

Toc d0 dong co (v/ph)

nhién liéu 1000

1500

2000 | 2500 | 3000

3500 | 4000 | 4500 | 5000

Xang 9,50

10,0

10,0 | 9,78 | 9,10

9,28 | 9,56 | 9,23 | 8,77

LPG <0,2

0.20

0,23 | 0,23 | 0,55

0,56 | 0,59 | 0,71 | 0,98

e Nong djp CO, (% vol)

Thanh phan

Toc do ddong co (v/ph)

nhién li€¢u | 1000 | 1500

2000 | 2500 | 3000

3500 | 4000 | 4500 | 5000

Xang 4,97 | 6,80

6,98 | 8,00 | 8,51

8,53 | 8,44 | 8,61 | 8,95

LPG <11 |11

21

11,30 | 10,88 | 11,62

11,84 | 12,04 | 12,11 | 12,35

IV. DAU THUC VAT - BIODIESEL

1. Nhién liéu diu thie vt

1.1. Diu thuec vit

DAau thuc vat 1a loai ddu dudgc chiét sud't tir cdc hat, cdc qud clia cAy cdi. N6i chung

cdc hat qud clia cAy cdi déu chia dau, nhung tir ddu thyc vat chi dung dé€ chi dau cla

nhitng cdy c6 dau vdi chi€t sudt I6n. Dau tir hat nhitng ciy c¢6 dau nhu: Pau phdong , dau

nanh, cdi dau, nho, hat bong, hudng duong. . . Dau tif qua cla nhitng cidy c6 dau nhu: cdy

dura, cdyco . ..
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Trong d6 ching ta chid y d&n mdt vai cAy c6 chi€t suat dau khd 16n nhu: Dira
(60%), co (50%).

DAu lam nhién liéu cho ddng co diesel c6 hai loai: S4n phdm dau thuc vat diéu
ch€ truc ti€p tir cdc hat, trdi, cAy 14y ddu va san pham dau thuc vat qua ester hod
(biodiesel).

1.2 Thanh phan héa hoc ciia diu thwce vit

Thanh phan ho4 hoc cda chiing néi chung gdm 95% céc triglyceride va 5% cic axid
béo tu do. Triglyceride 1a cdc triester tao bGi phdn ng cta cdc axit béo trén ba chic rugu
ctiia glycerol. Trong phan tif clia ching c6 chia cdc nguyén t6 H, C, va O. Ngudi ta chia
ching thanh ba nh6m:

* Nhém dau khong khod (diu axit béo bdo hoa): D6 1a cdc loai dau cé chi s 1ot
thap dudi 95 nhu dau dira, dau co, dau pddng , dau 6liu . . .

* Nhém dau ntra mau kho: Gom cdc dau c6 chi s6 16t tir 95 dén khodng 130 nhu
diu cao su, diu me, dau huéng duong, diu diau nanh, dau cdi dau, ddu bong, diu bip . . .

* Nhém mau kho: GOm cédc dau c6 chi s6 I6t trén 130 nhuw diu lanh, ddu triu

Vé thanh phan hod hoc, d6i v6i dau thuc vat so véi diu diesel: lugng chita C it hon
10 — 12%, lugng chita H it hon 5 — 13% con lugng O thi 16n hon ra't nhiéu (diu diesel chi
c6 vai phan ngan O, con dau thuc vat cé 9 — 11% O) cho nén diu thyc vat 12 nhién liéu c6
chita nhiéu oxy. Chinh vi diéu nay ma diu thuc vat c6 thé 1am viéc véi lugng du khong

khi bé ma van chdy hoan toan.
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Thanh phan cdc axit béo clia cic loai dau:

Loai Tén Dau Dau Dau Dau

axit axit dura co co cao | daunanh
Caprylic 8,24 1,04 3,50

Axit Capric 7,19 2,90 4,50

bao Lauric 47,31 50,90 44,70

hoa Myristic 17,00 18,40 | 17,50 0,10
Palmitic 8,85 8,70 9,70 10,50
Stearic 2,27 1,90 3,01 3,20

Arachidic 0,20

Axit Palmitoleic 1,00

chua Oleic 6,27 14,60 | 15,20 22,30

bao Linoleic 1,87 1,20 1,80 54,50

hoa Linolenic 8,30

Arachidonic 0,90
% 100 100 100 100
% axit chua bao hoa 9,14 15,80 | 17,00 86,00

Thanh phan ho4 hoc clia céc loai dau:

Thanh phin Dauhatbong | Daucdi | Daudia | Dau diesel

Cac bon 77.25 76.80 72.00 86.60
Hydro 11.66 11.90 12.00 13.40
Oxy 11.09 11.30 16.00 0.00

Ty trong C/H 6.63 6.45 6.00 6.46

Ti s6 lugng khkhi/

12.4 12. 11. 14.51

lugng nhién liéu (A/F) 0 39 83 3
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1.3 Dic tinh diu thwe vit:

Tinh chat 1y hod cd bdn clia mdt sd dau thuc vat dugc néu & bang sau:

\ 11333; Ponhét | Piém | PEM | pign | Nhiet tri
Loai dau rié ng Q(CSE) 1:6n§ Auic ?ch(’);p (Mj/kg)
n /cms) (020°C) | chay ('C) (OC) Iva ("C) | (Kcal/kg)
Dau phOng 0.914 85 0/-3 9 258 39.33/9410
DAu cdi dau 0.916 77 0/-2 11 320 37.40/8956
DAu dira 0.915 30-37 23/26 20-28 110 37.10/8875
Dau bong 0.921 73 2/-2 -1 243 36.78/8800
Dau co 0.915 95-106 23/50 31 280 36.92/8834
DAu thau dau 0.955 -10/-12 260 38.85/9295
DAu nanh 0.920 58-63 -4 330 37.30/8925
DAu diesel 0.836 3-6 -2 43.80/10478
Loai dau Cin Chi s6 cetan
Diu phong 0.50 39-41
Dau cdi dau 0.28 38
DAu dira 0.11 40-42
Dau bong 0.49 35-40
Dau co 0.42 38-40
Dau thau dau 0.10
DAu nanh 0.54 36-38
Dau diesel <0.01 45-50

* Khoi lugng riéng: N6i chung khdi lugng riéng clia dau thyc vat 16n hon dau diesel
tr 6 —17%.

* Do nhét: DO nhét diu thyc vat & nhiét dd thudng cao hon so véi dau diesel
khodng vai chuc 14n, nhung dudng cong chi thi do nhdt rat doc, khi nhiét d6 100 °C  d6i
véi dau bong chi con 16n hon 7 1an, dau hat cdi chi con 16n hon 8 1an so véi dau diesel.
Riéng d6i véi dau dira do nhét 20°C 12 37 16n hon diu diesel 17 14n. Do nhét cia dau

dnh hudng 16n dén kha ning thong qua clia diu trong bau loc, d&€n chi't lugng phun nhién
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liéu va hoa tron hon hdp do d6 dnh hudng manh dén tinh kinh t€ va hiéu qud clia dong
CO.

* Chi s6 cetan: Dau thuc vat c6 chi sd cetan nhd hon so v6i diu diesel, trong s6 cdc
diu thuc vat nghién cttu thi dau dira c6 chi sd cetan gan biing dau diesel. Mudn ting chi s&
cetan cho ddu thuc vat cé thé ding bién phdp thém chat phu gia “procetane” hay chuyén
chiing thanh ester dau thyc vat.

* Sttc cing bé mit: O nhiét 6 thudng thi sic cing bé mit clia ddu thuc vat cao hon
so v&i dau diesel nhung & nhiét do cao thi gidm nhanh va dat gid tri gin biing dau diesel.

* Pudng cong bay hoi: V& kha ning bay hdi, ddi véi dau thuc vat so v6i dau diesel
thi: Pi€m bdt diu bay hai thap hon (130 — 150°C), di€ém k&t thic bay hdi cao hon (360 —
375°C). Nhiéu loai ddu thuc vat trong khodng nhiét 6 200 — 280°C dudng cong bay hdi
gin tring vé6i diesel, nhung vugt qua 280°C thi ching lai thap hon. Piém dang luu y 1a
dau thyc vat khong hoan toan bay hoi hét, diy c6 thé 1a nguyén nhan gy déng cin trén
budng chdy.
1.4 Diéu ché

Qud trinh diéu ch& dau thyc vat phdi bit dau tir khau ci't gitt hot hay com cho dau
va ti€p theo 12 sy tinh ch&€ dau thd qua nhiéu giai doan.
1.4.1 Bdo qudn nguén cung cdp ddu thé
Hot cho dau hay com dau can phdi dudc giit trong di€u kién vé sinh cao trdnh sy

hu hdng diu ngay con trong ngudn.

* Su hu hdng ¢6 thé do:

_ Quad trinh hod hoc: Qua trinh nay c6 thé xay ra do Am do va nhiét d6 cao. Mot
trong nhitng phdn ¢ng c6 hai 13 sy thily phin triglyceride clia dau, gidi phéng cdc axit béo
tw do. Cdc phdn tng oxy hod ciing 1am bi€n cha't ch4t béo.

_ Qui trinh vi sinh hoc: Cdc loai nAm mdc trong i€u kién néng 4m c6 thé phat trién

va 1am cho dau thuc vat bi méc.
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_ Sau bénh ciing 12 nguyén nhan lam cho chat lugng ddu kém di.

* Bién phdp han ché:

_ Chon hot gia d€ gidi han qué trinh trao ddi chdt dé cho phdm chat hot tuong ddi
6n dinh hon. Nhitng qua rung nim lau dudi dat thudng bi sau bénh.

_ Giit dd 4m va nhiét dd thich nghi trong kho trit, n€u can phdi siy dén dd 4m an
toan.

_ Kho phdi thodng, tranh sy tich tu nhiét lugng dé 1am hdng hot hay co cho dau.
1.4.2 Ché bién dau théd

Qui trinh ché& bi&€n dau tir diu thd gdm nhiéu khau: Dau thd dugc ép hay trich li véi
dung moi hay vira ép vira trich 1i hot hay com.

* T4ch ba dau tho.

* Téach tap chat cd hoc.

* Thily phan dau biing cdch diing nuSc hay hoi nudc tron véi dau & nhiét dd khodng
50°C khudy v6i van t6c thich hgp d€ 1am k&t tia gdm chii y&u 1a cdc photphatit.

* Téach séap.

* Trung hoa loai axit béo tw do va cac hdp chat ty nhién c¢é tinh axit.

* Tdch xa phong va sa'y kho dau.

* TAy mau diu da trung hoa.

_ Dung chat hip phu mau thudng 12 hdn hop sét bentonit tAy mau va than hoat tinh
ti 1& 1 — 2% so véi trong lugng ddu. Sy tdiy mau dugc thuc hién trong chan khong 90°C.

_ Loc ép loai tap chat hAp phu mau.

* Khit miii. DAu m& dugc tdy mui bing cdch cho hoi nuSc qud nhiét suc vao dau
dugc chung ci't trong chin khong dé€ 16i ra cdac hgp chat dé bay hoi, nguyén nhan sy tao
mui.

* Cho vao mdt lugng thich hdp cdc chat chong oxy hod. Ngudi ta thudng dung mot

hdn hop nhiéu chi't chdng oxy hod dé€ c6 tic dung trg luc.
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* Trong mot s& trudng hop, ngudi ta oxy hod dau mot phan dé dn dinh dau.
1.5 Cdc phwong phdp xir Iy dau dé lam nhién liéu cho dpng co dét trong

P& st dung diu thuc vat lam nhién liéu, cAn d4p dung nhitng phudng phap xt 1y dau
dé tinh cha't clia n6 gan gidng vdi nhién liéu diesel.

Theo quan di€m khai thic dong cd thi: Khdc nhau cd ban giita diu thuc vit so véi
nhién liéu diesel chinh 12 d6 nhét. Anh hudng clia dd nhét dé€n lam viéc clia dong co
thé hién & chd 1am cho hé thong nhién liéu hoat dong khong binh thudng, lam chat lugng
cta qud trinh phun va chdy kém hon. Do chat lugng phun va chdy kém nén céc chi tiéu
clia dong cd diesel s& gidm di khi st dung dau thuc vat. Vi ly do trén nén trong cdc giai
phap xi Iy diu thuc vat thi déu 12 phuong phdp 1am gidm d6 nhét clia ddu thuc vat.

1.5.1 Phuong phdp sdy néng nhién liéu:

Phuong phap nay dva trén dd thi thay ddicta do nhét theo nhiét do.

Nhiét d6 trong khodng dudi 30°C s& 1am do nhét thay d8i nhiéu, ngudc lai khi nhiét
do vugt trén 80°C thi do nhdt thay ddi ra't it. DO nhdt ciia diu thuc vt sé gidm khi nhiét
dd ting 1én, bdi vay sy néng dugc coi 12 mot phuong phdp lam gidm d6 nhét clia dau
thuc vat.

Khi dong cd diesel lam viéc § ché @6 6n dinh thi nhiét do clia nhién liéu & sau
bom cao dp thay d6i trong pham vi tir 35 + 40 °C. Trong khodng nhiét 6 ndy thi do nhdt
cla diu thay 6i tir 25 + 35 mm?/s, cao hon 10 14n so v6i 6 nhdt cia diu diesel. D& dat
dudc dd nhdt clia nhién liéu diesel thi cAn ting nhiét d6 clia dau thyc vat1én 70 dén 80
OC, b6i vi do nhdt gidm rat it khi vuot trén 80°C.

Tang nhiét d6 1én qud cao lam thay ddi trang thdi nhiét va dnh hudng xdu dén hé
thong cap nhién liéu. Mit khiac phuong phdap nay khong cdi thién dugc tri s6 cetan clia
diu thuc vat. . . do dé phuong phdp nay chi thich hdp d€ 4p dung ddng thdi véi cic
phuong phdp khdc, nhim muc ich ting khd ning luu thong cia dau thuc vat, dit biétla

khi dong cd lam viéc trong moi trudng c6 nhiét do thap.
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1.5.2 Phuong phdp pha loang:

Phuong phdp pha loang 1a mot trong nhitng phuong phap don gidn lam gidm do
nhét, c6 thé sit dung nhién liéu diesel d€ lam moi chit pha loing hoic c6 thé ding
alcohol dé pha lodng . Phuong phdp nay dang dudc tic gid ti€n hanh trong luin vin tot

nghi€p .

Pha lodng dau thuc vat bing diu diesel sé& tao ra mot nhién liéu méi tr dau thuc
vat. Day 1a mot hdén hop cd hoc gita nhién liéu diesel va dau thuc vat, hdn hgp nay dong

nhit va bén vitng.

Pha lodng khong chi 1am gidm d6 nhét clia diu thuc vt ma né con cdi thién dugc
mdt s6 chi tiéu khdc clia diu nhu: tri s& cetan 16n hon, nhiét dd dong ic thap hon . . .

1.5.3 Phuong phdp Cracking:

C6 thé hinh dung qua trinh cracking diu thuc vat gin gidng nhu qué trinh cracking
diu md. Nguyén tic co bdn clia qué trinh 13 cit ngdn mach hydrocacbon clia dau thuc vat
du6i tic dung clia nhiét dd va chat xic tdc thich hdgp. Sdn phidm thong thudng bao gém:
nhién liéu khi, xing, nhién liéu diesel va mot s6 sin phéfm phu khéc.

1.5.4 Phuong phdp nhii twong hod ddu thic vit:

Nhién liéu ban au 13 dau thuc vat, rugu va chit tao sic cing bé mit véi thiét bi tao
nhii ¢6 thé tao ra nhii tuong dau thuc vit - rugu, trong dé cc hat rugu cé kich thudc hat 150
mm dugc phan b éu trong nhil tuong.

Uu di€m nhién liéu c6 dang nhii c6 9 nhét twong uong dau diesel, ty 1& rugu cang 16n
thi do6 nhét cda nhil tuong cang gidm. Tuy nhién lic d6 d€ tao ra céc hat nhii twong nhd,
khd ning phan 16p clia cdc hat nhii tuong ting 1én. K&t qua 1a nhii twong kém dong nhat va

can thi€t phdi 4p dung c4c bién phdp bdo quan nhii tuong trong thdi gian dai.
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1.5.5 Phuong phdp este hod:

Phuong phdp este hod dau thuc vat 1a phuong phap dudc chi y dén trong thdi gian
gdn day, nguyén 1y chuyén hod cd bin c6 thé miéu td nhu l1a phin ¢ng cia mot phin i
glyceride (axit béo khdng no, c6 & nhét cao) va ba nguyén tlf rugu tao thanh este cla axit

béo va mot nguyén tir glycerin.
CH,COOR1 CH-»,OH R1COOR
CHCOOR,; + 3ROH — (|:HOH + R>COOR
(|3H2COOR3 C|3H20H R3COOR

Nhién liéu dau thuc vat va rugu it nude ( iéu kién phdn ¢ng 12 xdc tdc va nhiét do
trung binh) ldc nay 1an lugt cdc lién k&t R,CO_, R,CO_, R;CO_, bi tdch ra khéi phin i
glyceride va dinh vio cdc nguyén tif hydro va rugu. Cdc san phim dau tién 13 diglyceride
va cudi cuing 1a glycerin.

Glycerin d€ dang dugc tach ra khdi ester va st dung trong cdc nganh cong nghiép
khéc.

San phdm cudi ciing c6 thé at 95 + 98% vé trong lugng sin phaAm ban diu tham

gia phdn ung.
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So phuong phap ester hoa:

Dau thyc vat + rudu
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Pha glyxerin

Pha glycerin
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Bay hoi

A 4

2 RN
Sén pham cudi cling

Hinh: Dau thyc vat diung cho dong co 6 to

Khoa Dong Luc

Hoc phan: Nhap mén K¥ thuét cong nghé 6td

Trang 100



Truwong CDKT Ly Tu Trong Khoa Dong Luc

L

Ky

A b

Hinh: Biodiesel thit nghiém trén 6 t6 ¢ My

a

.y,
| 4

.
. i el
'i _.. ¥ 5
pme i s

Hinh: DAu thuc vat dung cho dong cd may kéo
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2. Nhién liéu Biodiesel
2.1 Khdi niém
2.1.1 Biodiesel:

Biodiesel 13 nhitng mono ankyl ester, né 13 san pham cda qué trinh ester hod clia
céc axit hitu cd c¢6 nhiéu trong dau md dong thuc vat. N6 1a nhién liéu cé thé thay thé
cho dau diesel truyén thong, st dung trong dong cd dot trong.

Du6i tic dung clia chit xic tdc, ddu thyc vat + methanol hoic ethanol cho sin
phdm ester + glycerine + axit béo (ester hod dau thuc vat bing ethanol khé hon biing
methanol).

Vi du: 1.05 tdn dau cdi + 0.11 tdn methanol cho ra 1 tdn ester + 0.1 tdn glycerine +

0.025 tan axit béo.

.{‘*:Ihi& Bué_BﬂFlS Qt

Hinh: Xe buyt sit dung nhién li¢u biodiesel (ddu nanh)
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2.2 Dic tinh

Khoa Dong Luc

Tinh chat vat 1y clia biodiesel tuong ty nhu diesel nhung t5t hon diesel vé mit chat

thai.

Biodiesel khidc phuc dudc nhitng nhude diém ctia diu thuc vat nhu d6 nhdt qud

16n (cao gap 6 — 14 1an diesel), chi s6 Cetan thap, d& bi triing hgp.

Ciéc loai biodiesel déu c6 ti 1& % trong lugng oxy kha 16n, day 13 diéu ma dau

diesel khong cé.

Tinh chdt 1y hod co ban clia mdt s& biodiesel néu & bang sau:

Khoi lugng | PO nh6t | Pi€m | Pi€m Nhiét tri
ESTER riéng | (620°C) | duc | chép lira (MJ/kg)
(g/cm?) (cSt) | (PO °C) (kCal/kg)
Metyl diu 0.88 7.09 5 171 37.70 (9020)
cai
Oleate cia 0.88 7.4 -14 37.37 (8940)
methyl k§ thuét
Methyl ddu dira | 0.886 5.3 2 93 37.83 (9050)
DAu diesel 0.836 5.3 2 60 43.80 (10478)
Cin Chi s6 Cetan
ESTER
Metyl dau cdi 1.2 43
Oleate cua methyl k¥ thuét 0.8 54
Methyl dau dira 0.7 43
DAu diesel <0.01 45 - 50

Sau diy 13 bdng so sdnh mot s6 tinh chit vat Iy ctia hdn hgp nhién liéu ester dau

cai hoa vdi diesel & cac ti 1€ % khdc nhau:
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Chi tiéu Diesel B20 B30 B40 B50 B75 B100
Chi s6 Cetan 52.0 52.0 52.4 52.8 53.2 54.1 54.1
Khoi lugng riéng | 0.840 | 0.846 | 0.851 | 0.856 | 0.861 | 0.873 | 0.884
(g/cm’)
Do nhdt 4.8 4.9 5.2 5.5 5.8 6.4 13.1
(mm2/s)
Di€m néng chiy -9 -9 -9 -9 -9 -9 -12
(C)
Di€m vdn duc -6 -6 -5 -5 -5 -5 -5
(C)
%0, theo 0.00 2.35 3.30 4.60 5.95 8.86 10.70
khd&i lugng
Nhiét tri 43800 | 41983 | 41443 | 40903 | 40600 | 38664 | 37370
(kJ/kg)

2.1.3. Khi thdi trén dong co sit dung biodiesel vdi cdc ty I¢ pha diesel khdc nhau : céc thi

nghiém dugc thuc hién § My
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3. Nhién li€u tir cay dira
3.1 Nguén goc va sw phén bo
Dira thudc nganh hién hoa bi tu, nhdém on diép, bd spacidifloraces, ho cau

arecacea chi cocos, loai nucifera.

Cay dira 12 mot trong nim ciy cé tAm quan trong nhat trén thé gidi, ddp ng mot
cach hitu hiéu nhu ciu clia con ngudi vé thuc phdm va cong nghé ché bi€n thuc pham.

Dién tich trong dira § Viét Nam ta 250.000 hecta, chd y&u tip trung § ddng bing
song Citu long va cdc tinh duyén hdi mién Trung. Nhi€u nhit 1a § Bdé€n Tre, Nghia Binh,
Minh Hai, Thuin H4i va mot s6 huyén & Thanh Ho4. . .

Tuy nhién cdc giong dira & Viét Nam c6 ning suit dau tuong ddi qud thdp so vdi
gi6ng dira Malaysia, Philippine. Trung binh tit: 35 + 40 trdi/cAy/ndm, trong khi con s nay
clia th€ gidi la: 70 + 80 trdi/cAy/ndm. Nidng sudt trung binh thu dugc tir 1,0 — 1,2 tAn com
dira/ha/ndm, titc 1a twong uwong v6i 600 + 700 kg diu dira/ha/ndm. Nhu vay lugng dau dira
clia nuéc ta hién nay 1a khodng 200 ngan tAn/nam.

G Viet Nam ¢6 khd nhiéu loai dira, mot s§ gidng dira thudng gip la: Taxa, Ta
Vang, Dau Xanh, Dau Vang, Dau D4, Lira, Nhim, I::o, Xiém, Xiém lai, Tam Quan, Liun
Vang, Lun Xanh, Lun D3,Ta Lun, Mawa (Philippine). . .

3.2 Pic diém sinh thdi
3.2.1 Khi héu, thoi tiét

CAy dira c6 ngudn goc nhiét &i thich hgp v6i iéu kién néng 4m, tip trung tir cao
dd 300 m trd xudng (so v4i mit nudc bién). o) ving c6 cao O trén 300 m cdy dura sinh
trudng kém, 1au cho trdi, it trdi, va ty 16 hau qua thap.

3.2.2 bdt dai
* Ly tinh: Dira thich hdp v6i viing dat thodng khi, thodt nuéc dé dang nén dit chia

nhiéu cét 12 thich hgp véi dira. Dira cling phat trién tot trén da't c6 nhiéu sét.
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T MUC thuy cap: MUc thiy cap 1a yeu [0 quan trong anh huong den nang suat cua

dira. Tinh chit cia At trong thay &i tiy vao chiéu siu cia myc thliy cap.

Chiéu sdu myc thly cip Tinh chat clia 4t trong dira
Trén 1,2 4 m Tot
Trén 0,9 m Tuong doi tot
Trén 0,6 m Xau
Dué6i 0.6 m R4t x4u

Nhitng viing dit phén, min noi bi€n cé muc thiy cAp thip gin mit dit ciing c6
thé trong dira dugc véi diéu kién 12 phdi c6 hé thdng thity ndong hoan chinh lAm ha muc
thly cAp trong viing rifa min, xd phén.

* Hod tinh: DAt ai thich hdp cho trong dira rit da dang, dé€ tin dung dat trong dira
c6 thé trong trén da't phén min chi cin chi y dén cdc ion gdy hai cho cdy, thda mot s
chi ti€t sau:

_PH tr: 5+ 8 (v61 PH 16n hon 4,5 + 5 khong thich hgp)

_ D06 mun: 2%

_bPam C/N: 10 +12

_Lan: 1,75 + 3 mg/100g At

_ Nudc ma dira st dung ¢c6 6 midn dudi 10 %o, va ham lugng sunfat dudi 500 mg/lit
3.3 Ung dung trong doi song
3.3.1 Com dira: Com dira ngoai viéc dung lam thyc phdm dudi dang tuoi, con dugc ding
d€ san xuidt kem dira, cdc loai banh, mit, keo. . .

Nhung phan 16n com dira dugc phdi kho va ép 14y dau. Thé gidi ngay nay cang
chudng ding diu dira vi né chita mot sd axit béo khong thé thay thé dugc trong qué trinh
ddng hod va cd dinh men, tham gia du trit chat béo cho co thé.

3.3.2 Xo dira: Xd dira dudc st dung nhi€u trong cong nghiép va ddi s6ng nhu chit cdch

dién, tAm Igp, vdn ép, cong nghé gidy, cic loai diy thitng, thim, ném, vong. V4 dira con
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duoc dung Jam cac vat dung don gian nhu chot, ban chal. . . Dau dua, vo dua augc dung

lam nguyén liéu dot10. Ngoaira vo dira con c¢é mit trong mdt s6 phuong thudc Nam.
3.3.3 Nuéc dira: Nu6c dira 12 mot loai nu6c gidi khdt tinh khi€t va bd dudng, né lam
nguyén liéu cho mot s6 nguyén liéu truyén thdng, nuSc dira con dung tri s&i, sing so mit.
Nu6c dira vo triing 1am dich truyén tinh mach, tri bénh tiéu chiy.
3.3.4 So dira: Cé thé ding 1am db thd cong m§ nghé, lam nguyén liéu ddt, dung sin xuit
than hoat tinh tif gdo dira c6 dd hap thu rat I6n, c6 thé dung trong y hoc va x& 1y moi
truong.
3.3.5 Ré dira: Thay th€ cho cic thudc Idi ti€u, diing tri bénh 14u, ho gié va cdc ching bénh
gan.

Ngoai ra § mot sd ndi con sit dung 14 dira 1am 14 Igp nha, va than dira 1am coc nudi
ong. ..
3.4 Gidi thigu vé dau diva
DAu dira 12 mot trong nhitng sdn pham thudng mai quan trong dudc chiét sud't tir trai dira.
Viéc sdn xudt va tiéu thu diu dira hién nay dang dudc phd bi€n. Dau dira hién nay cé
nhiéu trong cong nghé thyc phaAm va cong nghé ché bi&n.

Tinh hinh sdn xuat va tiéu thu dira trén th€ gidi ( nghin tan):

Khu vyc Sdn xudt | Xudtkhdu | Nhip khiu
Chau A 2800 1790 —
Thdi Binh Duong 207 142 —
Chau Phi 150 26 —
My Latin 180 — 22
Pong Au — — 42
Tay Au — — 708
Bic Au — — 602
Trung Pong — — 30

Dau dira chii y&€u thu dugc tir phuong phéap ép ciii dira kho (copra ). Chat lugng clia

copra s& quyét inh dugc chat lugng cla dau dira.
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B4ng thanh phan hod hoc ciia copra:

Thanh phan Ham lugng (%)
Am 4+7
Ham luong dau 63 + 68
Protein 7,2+8,2
Hydradeacbon 144 +17,5
Xa 5,9 +6,58
Tro 1,7+2,3
P,05 0,3+0,5

3.5 Nhién ligu tir ddu dira
3.5.1 Tinh chdt hod 1y ciia ddu diva

DAiu dira 16ng ¢c6 mau vang niu, dic nhu md khi ha nhiét do xudéng thap. Khong
thé chung cit dudc, vi ching bi phan hiy ngay cd cit dudi 4p xuat thip, chi c6 cic
glyceride cda butyrin hoic trilaurin c6 thé cit dugc dudi 4p sudt thap trong phong thi
nghiém.

DAu dira 12 hdn hdp phic tap cdc glyceride hdn tap nén qud trinh néng chdy khong
& mot nhiét dd nhit dinh ma trong mdt gidi han nhiét d6 rong ciling nhu trudng hgp cic
hdn hdp khdc, nhiét do6 néng chdy khong tring chinh xdc v6i nhiét do dong dic ma lai
cao hon. Dau dira nhiéu axit béo no néng chdy & nhiét dd cao hon nhiét do néng chiy
clia ddu dira c¢6 nhiéu axit béo chua no. Nhiéu glyceride c6 nhiét dd néng chdy kép nhu
1a: Tristearin, tripanmitin, triolefin, nguyén nhan I1a do c¢6 mit cla cdc dang k&t tinh hinh
a, B, v, mdi dang ng v6i mot nhiét d6 néng chdy nhat dinh.

Dau dira khong tan trong nudc, rudu 95%, tan nhi€u trong rugu nguyén chat, tan rat

nhiéu trong polyhalogel (chloroform. . .), ether, sunfua cacbon, etxing, aren (Benzen,
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toluen. . .). Tuy khong tan trong nu6c nhung dau c6 thé tao dung dich keo hay tudng bén
khi c6 chat hoat dong bé miit.

D6 nhé6t clia diu dira thip nhat so vdi cdc loai dau thuc vat khdc. N6 c6 tinh din
dién va tinh cAm ng t0t nhat

Béng thong s6 hod 1y clia diu dira:

Tinh chat Chi s6
Nhiét néng chdy (°C) 21 +25
Chi s6 16t ¢ 20°C 8+9,5
Ty trong (g/cm’) 0,915
Chi s& xa phong ho4 255 + 258
Chi s0 axit 2,5+10
% khong xa phong hod 0,2+0,5
Stic cing bé mit & 20°C 33,4 dyn/cm
Stic cing bé mit & 80°C 28,4 dyn/cm

3.5.2 Thanh phdn hod hoc ciia dau diva
Thanh phin hod hoc clia diu dira ciing nhu cdc loai dau khdc bao gém céc
triglyceride clia cdc axit béo, ngoai ra con c¢6 mdt s6 rat nhd cdc mono glyceride va

diglyceride, saturatid.
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B4ng ham lugng cdc axit béo cé trong dau dira:

Axit béo Ham lugng phan trim khoi lugng
Axit ¢c6 mach Cacbon no
Caproic Cs.0 0,8
Caprylic Cg.g 5+9
Capric Cio-0 6+ 10
Lauric Cia.0 44 + 52
Myristic  Ciy4.9 13+10
Palmitic Cyq.9 8+11
Stearic Cis-0 1+3,7
Arachidic Cy. 0,1
Axit c6 mach Cacbon khong no
Palmioleic Cy¢., 0+1,3
Oleic Cis-1 5+8
Linoleic  Cig.» 2

Céc loai axit béo no c6 mach Cacbon ngin tir C¢ + Cy, chi ¢6 mit & diu dira ma
khong c¢6 & cdc loai dau khdc nhu: Dau phdong , dau cdm, ddu meé, ddu cao su . .. va con
¢6 & dau co (nhan co) nhung ham lugng thdp hon.

3.5.3 Tinh chdt hod hoc ciia ddu dira

Ciing nhu cdc loai dau thuc vat khéc, cdc thinh phin hod hoc c¢d ban cda diu dira
la: ester cia axit béo va glyceride con goi 1a triglyceride.
* Phan ¢ng xa phong hod va thuy phin:

Dudi tdc dung clia ki€ém, triglyceride bi phan gidi mdi lién k&t este tao thanh

glycerin va muddi acid béo. Dudi sy hién dién clia nudc va hdi nude, diu béo bi thdy phan
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gidi phong axit va glycerin. Phdn ¢ng c6 sy tham gia xidc tdc cia ciac v cd hay enzyme,
phdn ng nay lam ting lugng axit béo tu do trong dau.
* Phdn ¢ng dong phan hod:

Duéi tic dung ctia bazo hoa tan trong rudu thich hgp (butanol ching han d€ c6 thé
wa nhiét do 1én cao), c6 sy dong phan hod cdc ndi kép dé ti€n tir vi tri cii khong lién hop
t6i vi tri m&i lién hdp, phdn ng nay 1am gia ting tinh kho cda dau.

Sy ddng phin con c6 thé thuc hién véi chdt xic tdc thich hop (Ni, C, nhiét do
170°C, ALOj tdng hoat, nhi€t § 250°C, antraquinon, 280 °C trong 6ng kin. . .).

* Phan ng cong hdgp:

Trong diéu kién thich hgp cdc axit béo no c6 trong dau sé thuc hién phdn tng cong
hdp v6i mot s6 chdt khdc. Mot trong nhitng phdn ng quan trong nhit 1a phdn ¢ng hydro
hod. Phdn tng ti€n hanh trong i€u kién nhiét 6 90 + 280°C, 4p sudt tir 6 + 10 atm c6 miit
xuc tdc Ni.

* Phan @ng oxy hod:

Nhitng dau c6 chita nhiéu axit béo khong no dé bi oxy hod. Pa s6 trudng hop phian
ing xdy ra & nhitng mach ndi ddi. Tuy thudc vio ban chit oxy hod va diéu kién phin
’ng ma tao thanh cdc sdn phim oxy hod khong hoan toan nhu: Peroxide, cetoaerd... hay
cdc sdn phdm ddt mach cé phin t¥ lugng bé.

* Phan @ng tring hgp:

Nhitng diu c6 chita nhiéu axit béo khong no dé ph4t sinh tdc dung tring hdp, qua
trinh tring hdp tw nhién do ndi d6i hay tring hop cdc sdn pham oxy hod, cudi cling hinh
thanh cdc hop chat cao phan tir. Cdc dau chifa axit béo cang ¢6 nhi€u ndi ddi cang dé x3y
ra phan ¢ng tring hgp.

* Phdn (ng 1am doi dau:
DAu trong qud trinh bdo qudn thudng phat sinh nhitng qué trinh bi€n d6i 1am 4nh

hudng mii vi, mau sic, ngudi ta thudng goi 12 phan tng ddi chua cia dau. Nhitng nguyén
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nhan cia qud trinh nay la do: sy thuy phin giai phong axit béo tir triglyxérit, sy oxy hoa
hod hoc, su oxy hod véi xuc tdc enzyme.

4. Pong co sir dung dau thye vat va biodiesel

4.1 Pic diém ciia dpng co

4.1.1 Nhiém vu:

* Chtra nhién liéu du trit, ddm bdo cho dong cd hoat ddng lién tuc trong mot
khoang thdi gian quy inh.

* Loc sach nudc tap chat cd hoc 1in trong nhién liéu.

* Cung cAp lugng nhién liéu cin thi€t cho mdi chu trinh ¢ng v6i ché dd lam viéc quy
dinh ciia dong co.

* Cung c4p nhién liéu vao xylanh dong cd ding lic theo mot quy luat da dinh.

* Phun tdi va phan b6 déu hoi nhién liéu trong thé tich mdi chi't trong budng chay.
4.1.2 Yéu cdu:

* Bén c6 dd tin cay cao.

* D& ché tao, gid thanh ché tao ré.

* D& dang va thuén tién trong viéc bdo dudng va sira chira.

4.2 Cic vin dé can thwe hién khi siv dung dau thuwe vit va biodiesel

Dau thyc vat ¢c6 do nhét cao khodng 40 — 100 ¢St & 20 °C. Nhung khi hAm néng né
1én khodng 70 — 80 °C thi do nhdt ctia n6 con khodng 10 cSt.

Néu ta st dung dau thuc vat lanh thi bom cao 4p khong nhian dudc lugng dau cin
thi€t va né sé khong cung cAp di 4p suidt phun lam qud trinh chdy khong t6t, tao mudi
than trong xylanh do dong co diesel thong thudng dugc thi€t k€ cho nhién liéu diesel
khong phdi cho diu thyc vat.

Néu nhu ddu thuc vat dugc him néng va chay tot trén dong cd diesel thi viéc st
dung dau thyc vat ré hon rat nhiéu so véi viéc sit dung biodiesel.

5. Ky thuit cai tién dong co diesel dé sir dung nhién liéu dau thye vat va biodiesel
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Pong co mdi cdi ti€n c¢6 thém cac thi€t bi sau:

* Mot thing nhién liéu phu ding d€ chita diesel (biodiesel), con thiing nhién liéu cia
dong co dung d€ chia dau thuc vat.

* MGt bom nhién li€u diesel (biodiesel).

* Ba bd loc tho gidn song song cho diu thuc vat.

* Mot bo chuyén d6i nhiét ding dién vdi moi chat 13 nude (c6 gin cdm bi€n dé tu
dong diéu khién nhiét dd nudc va cAm bi€n nhiét do6 dau d€ di€u khién van 6/2).

* Mot van 6/2 diéu khién dién (nhan tin hiéu diéu khién tir nhiét d6 diu) dung dé
thay d6i nhién liéu diesel (biodiesel) va thuc vat.

* Mot van dién diéu khién dudng nhién liéu diesel (biodiesel) hdi.

* Mot bo hAm nhién liéu bing tr trudng.

* Mot dung cu do thdi gian ty dong d€ do thdi gian thay ddi nhién liéu diu thuc vat
thanh nhién liéu diesel (biodiesel) khi dong co ngung hoat dong .
4.3 Vin dé tang kha nang luu théng ciia nhién ligu qua bau lpc khi diing dau thuc vit

DAu thuc vat 1am nhién liéu cho dong cd dot trong c6 mot s6 nhuge di€m cd ban
1a: chi s cetan thAp, dd nhét qua 16n . . . Tuy nhién né ciing c¢6 thé lam nhién liéu thay
th& cho diesel trong dong cd diesel c6 budng chdy phin cdch. Do sy khic biét gifta dau
thuc vat va diesel nén khi sit dung dau thyc vat trén dong co dot trong can c6 mot s6
hiéu chinh chii y&u 13 thay d6i géc phun nhién liéu sém va cdc bo phin trong hé thong
nhién liéu.

Phuong phép ester hod diu thuc vat c6 thé miéu td nhu 13 phdn &ng clia mot phan
tr axit béo glyceride (c6 nhiéu trong dau thuc vat) va rugu (thudng 12 methanol va
ethanol) xic tdc trong moi trudng kiém (NaOH hoic KOH) tao thanh ester axit béo va
glycerin. Ester clia axit béo nay goi I1a biodiesel s& lam nhién liéu cho dong cd dot trong.

Biodiesel khic phuc dugc cic nhuge diém clia dau thyc vat. N6 gan nhu hoan toan

thich hdp cho ddng cd diesel. Khi st dung biodiesel trén dong cd diesel chiing ta khong
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can hiéu chinh hoic hiéu chinh rat it. Pic biét vé biodiesel dau dira c6 cdc tinh chit nhu
la diesel.

Biodiesel thda cdc qua trinh nap — nén — chdy — dan nd va sinh cong cia dong ca,
cong suat biodiesel nhd hon cong sudt diesel khodng 10% chd yé&u la do nhiét tri cla
biodiesel nhd hon diesel.

Tém lai biodiesel ¢6 thé 4p tng dudc cic yéu cAu co ban cho nhién liéu dong co
dot trong, vé mit dong cd chiing ta ¢6 thé hiéu chinh d€ thich hop st dung vdi biodiesel.
Dy 4n st dung biodisel 1am nhién liéu thay th€ diesel st dung trong dong cd dot trong
ngay cang trd nén kha thi vd md ra mot trién vong méi cho ngudn nhién liéu tuong lai.
V.NHIEN LIEU CON
1. Gidi thiéu chung
1.1 Khdi qudt tinh trang 6 nhiém méi trwong

Céc loai 6 nhiém:

= O nhiém khong khi

. O nhiém nuéc
» O nhiém &t

O nhi&m khong khi : chii y&u do cdc chdt hod hoc thiy ra khong khi tir khi thai 6
t6, mdy bay, khi thdi cong nghiép, su phan hiiy ctia c4c chat hitu cd, bio cat, chay ring ...

O nhiém ngudn dat: do cdc loai rac thai, chit thai cong nghiép, phan bén, thudc
tru sdu....

O nhiém ngudn nuéc: do cac chi't hod hoc thdy ra nudc nhu diu thd, chit thii cong

nghiép, su phan hiy ctia cdac chat hitu co....
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Hinh: Sy’ gay 6 nhi@ém khéong khi va nuéc
1.2 Gidi thiéu cdc lgai nhién liéu sach
P& han ché sy 6 nhiém do khi th3i tir dong cd 6 to gy ra, hién nay ngudi ta c6 xu
huéng st dung ngay cang nhi€u mdot s6 loai ning lugng mdi va nhitng loai nhién liéu sach
trén 6 t6. Nhién liéu sach (alternative fuel) 1a nhién liéu khi st dung it gdy ra 6 nhiém

khong khi hon 1a nhién li€u xdng hay diesel dang dung hi€n nay (non-alternative fuel).

Mot s6 loai nhién liéu sach:

o Nhién liéu cdn (Alcolhol):
= Ethanol
= Methanol
= Xing pha con

o Nhién liéu dau thuc vat, Biodiesel

o Niéng lugng dién (Electricity)
= Xe di€n (Electricity vehicles)
= T& bao nhién liéu (Fuel Cells)
= O lai
» Solar cars (la mot dang ciia xe dién sit dung ndng luong mdt troi)

o Khi Hydrogen
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0 KNI (0 nhien (Natural gas hay CNG( compressed natural gas))

o Khi hod 16ng ( LPG-liquefied petroleum gas)

1.3 So lugc vé viéc sw dung nhién liéu con hodc xdang pha con

Dung tredc nan khan hiém xing dau mdi nim mot ting, gia ca leo thang, nhiéu quéc gia
nhap khau xiang dau tir hon 20 nim nay d nghién cu, tim kiém nhitng giai phap méi nhu :
st dung thém nhitng nhién liéu hop chét hitu co oxygenate c6 thé diéu ché tir ngudn thuc vat

doi dao trong nuéc, thay thé mot phan luong xing dau nhap khau.

Di theo hudng ndy, trén thé gidi dd ghi nhin dugc nhiéu thanh coéng va sé nude tng
dung ngay mot tang, trong d6 c6 MY, Bzazil, Ptrc, Phap, Nauy, Thuy Difiean, Canada, Nhat,
uc, Rumani, Thai lan.

2. Tinh chit ciia nhién liéu con

Hién nay nhién liéu con st dung trong dong cd ddt trong 13 con tinh ché& hoic
hdn hop xing pha con.

Methanol va Ethanol 1a hai chat dang dugc st dung lam nhién liéu trén 6 t6 hién
nay.

2.1 Nguén goc, tinh chit ciia Ethanol

Ethanol dudgc san suit tir bip va mia dudng. Ngay nay cdc cong nghé mdi ¢ thé
san suat ethanol ti gidy ph€ thdi, min cua hoic mot s nguyén liéu c6 gia tri thap khic
nhu v3, canh cdy xanh, ph€ thdi ndng nghiép.... Ethanol § dang chit 1dng c6 thé dugc st
dung cho dong co dot trong hodc t€ bao nhién liéu.

Cong thirc hoa hoc : CoH50H

Cong thic ciu tao :

1o
H-C- C-O0OH
1
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CAu triic khdng gian ctia Ethanol:

Ly tinh ctia Ethanol:

Ethanol c6 nhiét dd néng chdy thidp nén thudng dung lam chit chong dong.
Thudng ding 1am nudc hoa, thdi mau do c6 tinh tan trong nuéc dé&. St dung cén c6 ndng
0 70% dén 85% d€ 1am chat tdy.

Nhiét d6 chép lta: 17@C

Nhiét do6 soi: 351.5 K (78.40C)

Nhiét d6 néng chdy: 158.8 K (-114.30C)

DPiém tdi han: 514 K (241 @ C)4 63 bar

Nhiét do tv dong chdy: 4250C
2.2 Nguon goc, tinh chit ciia Methanol

Methanol : sdn xuit chii yéu tir khi ty nhién nhung cling c6 thé dudc sdn xuat tir
mia dudng, gd, min cwa. Methanol & dang chit 18ng c6 thé dudc st dung cho dong co
dot trong hodc t€ bao nhién liéu.

Cong thic hod hoc : CH30H
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|
Cong thic ciu tao : H- C- O
|

CAu tric khong gian cia Methanol:

Ly tinh cua Methanol:

Nhiét d6 chdp lra: 11C

Nhiét do soi: 337.8 K (64.70C)

Nhiét d6 néng chay: 176 K (-97 @ C)

Ddi€m t6i han: 175.5 K (-97.7 @ C)

Nhiét do tuy dong chdy: 455eC
2.3 Céu triic ciia nhién ligu con

Cau tric cda mdt nhém don methane gom 1 nguyén t6 carbond va 4 nguyén t&
hydrogen . Ethane véi 2 nguyén t6 carbond va 6 nguyén t6 hydrogen. Propane véi 3
nguyén t& carbond va butane c6 6 nguyén td carbond.

Khi ching ta thém nhiéu carbon vao phin ti hydrocarbon thi dang hod hoc sé& thay
ddi thanh thé 18ng: pentane, hexane, heptane, octane..., khi chiing ta ti€p tuc cho nhiéu

phan ti vao thi chiing chuyén thanh thé rin(cdc chdt cé thé xit Iy nhu: ddu xdp)
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2.4 Hon hop xing pha cén

Methanol c6 thé hoa tan vao xing 100%. Ethanol hoic Methanol pha vao xing sé&
1am cho hdn hgp c6 tri s6 dctan cao hon xdng, bdi vi cdn ¢6 tri s6 dctan cao hon xidng. Tri
s6 dctan ting 1én bao nhiéu trong hdn hgp tuy thudc vao lugng cén pha vao. Khi pha vao
xidng ¢ tri s6 dctan 91 véi 10% methanol, tri s6 6ctan ctia hdn hgp ting 1€n 96.

Hon hop xing pha con E85 va E95:

Thong thudng hién nay ngudi ta dung loai hdn hgp xing pha cdon E85 cho dong co
xang hay E95 cho ddng co diesel.

E85 hay c6 thé vi€t Ed85 1a hdn hop gdm 85% Ethanol nguyén chat va 15% gasoline,
thuong dung trén 6 td ¢6 dong cd chuyén st dung E85 hodc ddng cd xdng.

E95 hay c6 thé vi€t Ed95 1a hdn hdp gdm 95% Ethanol nguyén chit va 5% gasoline,
ding trén dong co diesel. E85 khong thé diung trén dong co diesel. B&i vi tinh chit clia
E85 khéc xa v6i du diesel, gan gidng vdi xidng hon-nhit 1a vé nhiét do chép Ida va nhiét
tri, nhiét hod hdi,..Ngudc lai, E95 ciing khong thé st dung trén dong cd xing, bdi vi E95
vdi lugng gasoline it nén ¢ di€m chdp lira thap hon xidng va c6 tinh chit gan giong véi
diu diesel hon. Vi vay, khi sit dung nhién liéu xing pha cdn ta can lvu y dén néng do
clia cdn va xdng trong hdn hdp sao cho hgp ly tng vdi titng loai dong co xidng hay diesel.

Pong co st dung hdn hgp xing pha con c6 dic di€m la ting cong suit. Pon gidn,
né&u stt dung nhién liéu 1a hdn hdp xing pha con thi dong cd c6 ti s& nén cao hon, chdy
t6t hon vi trong con ¢ chira dxy. Ti s6 nén cao hon s& 1am cho dong cd c6 cdng suit cao

hon. Theo théng k&, néu ting 10% ti s6 nén c6 thé ting 15% cong suit.
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2.5 Nhitng wu nhwoc diém chinh khi siv dung nhién liéu con

Xang Octan Methanol | Ethanol | Diesel

Cong thitc hod hoc
CgHig CH3OH C,HsOH

Trong lugng phan 114 32 46

°

tu

Nhiét tri : Btu/lbMJ/kBtu/lb|MJ/k | Btu/ly MJ/kg Btu/lb|MJ/kg
Nhiét tri cao g

Nhiét trj thdp [20,25| 47 [20,37| 48 | 9,77| 23 |12,78| 30 /

19,00 44.03/19,08 | 45 | 8,64| 20 | 11,50, 27 | 424

Nhiét hod hoi 140 141 474 361 /
(Btu/lb)
Trong lugng riéng 0,745 0,702 0,796 0,794 0.836
(tai 60°F =
15.56°C)

Ti 1€ hon hop 14.7:1 15,1:1 6,45:1 9:1 14.4:1
Nhiét do so6i (°F)| 100-400 258,2 148,51 173,3 | 300-1050
Chi s6 octane 85-87 100 106 106 /
Ning lugng hoa 94.8 95.4 94.5 94.1 /

hoc ctia hén
hop(Btu/ft’)
Ddié€m phit Itra 11 17 40
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Diém phdt lita ciia mét sé Hydrocacbon:

Chat | Pi€m phat Nhiét df tu Chat Piém phat [Nhiét do tu
hta(°C) | chay(°C) Ita(°C) | chay(°C)
Methane -188 537 n-Cetane 135 205
Ethane -135 472 Methanol 11 385
Propane -104 470 Ethanol 12 365
n-Butane -60 365 Acetylene Gas 305
n-Octane 10 206 Carbon Gas 609
Issooctane -12 418 monoxide Gas 400
Hydrogen

Theo bing thdng ké trén ta nhan thdy:

- Nhiét tri ctia Ethanol va Methanol thdp hon xing va diesel, do d6 véi cing mot
lugng nhién liéu nhu nhau thi cdn sé& cho ning lugng cling cdng suit phatra cia dong cd
thap hon.

- Nhiét hod hoi clia Ethanol vad Methanol cao hon xing, diéu nay lam cho c6n khé
bdc hoi hon xiing, dé con boc hoi tdt thi phdi dugc him néng thém. Né&u st dung trén 6 t6
can phdi c6 bd phan sdy néng cdn hoic bd phan, thi€t bi phu hd trg khéi dong dong co
nha't 1a khi thdi ti€t lanh.

- Tri s6 dctan ctia Ethanol v Methanol cao hon xing va hon cd 6ctan, do d6 con c6
tinh chdng kich nd cao hon.

- Ti 1& hoa khi ctia Methanol thdp hon ctia Ethanol, thip hon clia dau diesel va xing.
Cho nén néu ding cdn trén dong cd 6 to s& hao nhién liéu hon.

- Cht y ring hydrocarbon octane dai di€én cho mot nhién liéu xang ly tudng (‘ideal’
gasoline) khong c6 oxygen.

Cdn c6 chi s6 octan cao hon xing kh3 ning chong kich nd cao hon, nén thudng dudc

diing d€ pha vao xidng nhiim ting chi s& dctan ctia hdn hgp. bén canh d6, néu pha
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ch& hdn hdp xing-con véi ti 1& thich hop sé dung t6t trén dong cd dot trong va nhit 1a
trén 6 t6 nhim muc dich gidm thi€u 6 nhiém mdi trudng va ciing 12 mot gidi phdp tiét
kiém nhién liéu & cdc nudc phdi nhap khdu xing, ddu néi riéng va trong tinh hinh gid
xing, diu gia ting nhu hién nay néi chung.

Nhién liéu con chdy sach hon xing, do trong thanh phan clia nhién liéu c6 chira mot
lugng dxyzen. Lugng 6xy ndy sé gép phan tham gia vao phdn tng chdy trong budng dot
dong co, tir d6 hon hgp hoa khi s& chay hoan hdo hon, sin pham chdy it khi doc hai hon
— dic biét la lugng CO, CO, thdi ra it, gép phan lam gidm 6 nhi€ém moi trudng.

Tir nhitng diéu di néu trén, ta thdy ring viéc sdn xuit ra nhién liéu cdn ciing khdng
doi hdi cong nghé cao va phic tap 1dm. Vi the cdn cé thé ché tao trong nudc. Vi 10i the
nudc ta 13 nu6c c6 khi hadu nhiét 6i gié mua, cAy cdi phat trién quanh nim, nén ndng
nghiép ra't phat trién, nhung hién nay ta lai phung phi rdt nhiéu nguyén liéu ma ding I& ra
phdi dudc tin dung d€ sin xuit ra ngudn nhién liéu — cdn rat hitu dung trong nhiéu mit,
ké cd v& muc tiéu trudc mit 1An vé 1au dai chi€n lugc phdt tri€n nén kinh t& dat nudc.
Trong muc tiéu cdng nghiép hod, hién dai hod di't nudc, phat tri€n nganh nong nghiép va
cong nghiép ch& bi€n 14y nguyén liéu tir nong nghiép nhu cong nghiép ché& bi€n cdn 1a
mdt van dé rit can quan tim.

Con 1a hydrocacbon thudc ho alcolhol nén ngam 6xy, cho nén con dé chdy vdi ti 1&
hoa khi thap hon xiing hay diesel rat nhiéu.Ti s6 A/F ctia con tir 4,5: 1 d&n 9,5 :1 trong khi
cua xdng la 14.7:1, diesel 14.4:1.

3. Sir dung nhién liéu con trén o to
3.1 Con nguyén chit

Uu di€m chdy clia con nguyén chit 85% - 90% thi tt hon, tru6c hét thi€t bi chung
cat ré hon va c6 thé tao ra nhién liéu cé gid thanh thap hon xing. Thit hai 13 chiing ta c6

thé pha tir 5-15% nu6c vao trong con.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 122



Truwong CDKT Ly Tu Trong Khoa Dong Luc

B4t 1gi 14 ta phdi hiéu chinh lai dong cd d€ chay con hoic chay song song hai loai
nhién liéu.

Methanol duoc st dung vdi chi s6 nén rdt cao khi c6 hodc khong co turbocharge,
khong khi dudc lam mdt sau khi dudc ting 4p. Khuynh huéng 4nh Ira sém hau hét tai
mitc hdn hdp lodng.

Cdn c6 nhiét hod hoi cao hon xing nén can him néng dudng dng nap.

Khi trdi lanh dong co khé khi dong , nén can ham néng nhién liéu, gin bugi
xo6ng trén dudng 6ng nap, pha thém 8% pentane dé d& khdi dong (néu nhiét 6 <0°C).
C6 thé khdi dong bing xing sau d6 mdi chay bing con.

3.2 Hiéu suit ciia dpng co si dung nhién ligu con

Chiing ta hdy xét dén nhitng thong s6 co ban dnh huéng dén hiéu sudt dong cd nhu
4p sudt c6 ich trung binh, hiéu suit nhién liéu trong tf 1& hoa khi. Va dwa vao thuc nghiém
ki€m tra trén dong co thuc t&. Thuc t€ dd thi phia trén da ki€m ching clia ethyl alcohol
(99%) so vdi xidng. Ap sudt cé ich hiéu dung (mean effective pressure —MEP ) clia cdn
trong cdc ti1& hdn hgp va sy khac biét MEP gitta 2 loai nhién liéu. Su gia ting MEP nay
4nh hudng chii y&u t6i su gia ting thé tich hiéu dung, k&t qui d6 13 do nhiét hod hdi clia

Ethanol cao va mat dd khdi lugng hdn hop ting 1én.
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Hinh: Hiéu suat dong co sit dung Ethanolva Xiing
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Chinh cdnh buém ga sao cho tdi  2/3 hay 1/3 d€ 4p sudt nap cho ca hai nhién liéu
nhu nhau. T1 1€ khong khi - nhién liéu cia ethanol nhd hon so véi xdng 1a r6 rang. Trong
qué trinh thit v6i nhiét d6 khong khi cung cap cho c hai nhién liéu 13 nhu nhau.

Diéu chinh ti 1& khong khi-nhién liéu d€ tao ra cong sudt clia xing nhiéu hon 2%
so vdi con. Tuy nhién, con c6 nhiét hod hoi cao hon , yéu cadu phdi hAm néng dudng 6ng
nap d€ gitt nhién liéu hod hdi hoan toan.

Trong 1an thi khdc ting nhiét 1én, di€u chinh ti 18 hdn hdp cdn - khong khi dé
hon 8,6% ethanol. Ciing chd y ring lan thit trong hinh 1a con chita 5% nuéc. Tuy nhién
di€m chinh trong hinh 2-5 13 hai loai nhién liéu iéu chinh dong cd dé€ cé cong suit
tuong ty.

Song tir dd thi ta thdy ring dudng cong sudtclia dong co st dung nhién liéu cdn
c6 gi6i han tuong ddi hep va ddc hon nén khé diéu khién hon. Mic di xét vé mit cong

sudt cuc dai thi twong tuong nhau.

’ E85-capable Vortec 5300 engine used
ﬂ in several GMC and Chevy SUVs

Hinh: Pong co Vortec-5300 sit dung nhién liéu con
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S

Hinh: O to con Necar5 sif dung nhién liéu Methanol

3.3 Xing pha con

Hdn hdp xing pha cdn c6 vu diém 13 c6 thé pha dé&n 25% con vao nhién liéu xing
ma khong cin hiéu chinh dong cd. Thuc ra cé thé st dung v6i nhiéu loai dong co khic
nhau nhung chi yéu véi dong co 4 thi. Trong ddong co 1 xylanh ¢d nhé nhu mdy cit cd,
thudng chay vé6i con lodng hon va dudc iéu chinh bing vit chinh. Trong ddng cd 16n thi
hiéu chinh bd ch& hoa khi va c6 thé cho phép st dung hdn hgp trong khodng 25 - 40%.

Néu ta ty pha ché thi gid r& hon va tdt hon, va chi s6 dctan clia nhién liéu cao hon.

Case Study—Establishing an E&5 Refueling Facility at Mammoth Cave National Park

Courtesy of NFS Photo

Hinh: Mét tram xiing pha con E85 ¢ My
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Figure 4. EB5 Dispensing Equipment

Hinh: Thi€t bi phan phdéi E85(tru bom)

3.4. Pha léng hén hgp xing pha con:

Dispansar

In

Dispenser detalls ars found
gurs 4

aporvant

Top Seal Cap

Submearzibla
Turzing Pump

Dip Stick Access
Fill Tubs

Figure 3. Typical E&5 Underground Storage System

Hinh 4.7 — S¢ d6 bé tri bdn chita E85 di€n hinh

Hoc phan: Nhap mén K¥ thuét cong nghé 6td

Trang 126



Truwong CDKT Ly Tu Trong Khoa Dong Luc

3.5 Gidi thigu cdu tao ciia hé thong nhién liéu con trén 6 to
3.5.1. Thung chiia :

Thép mém dudc ding trong viéc hinh thanh sin phdm cudi thiing chira 13 thich hgp
véi ethanol va hdn hogp xidng ethanol. Nhitng thing & dudi 4t & tién nghi bdn 1é c6 thé
dudc 1am bing thép mém hoic composit thém chat déo. C4 thing bing thép va thliing
bing composit ( dugc san xuit sau 1981) du dinh dé chda xing ddu thich hdp v6i hon
hgp xing va ethanol chita dung 10% dung dich ethanol. RFA di in trén tip tin d€ tic
ddong nay tir ca chinh sdch chat 16ng. (FC.OCF) va XC, 2 nha sdn xuit thing composit
chinh hdn hgp c6 dic cao hon (vugt 10% ethanol) c6 thé oi hdi mot cdi thung dudc thiét

k& bing chat nhya thong dic biét.
3.5.2. Bom nhién liéu :

Khi ché tao bom cdn (hay hdn hgp xing pha cdn) diing cho cd trén mit dat va dudi
nudc, can thi€t phdi nim 16 tinh chat clia hdn hdp xing — ethanol méi didm bdo, néu

khong sé& khong st dung dudc hodc gidm tudi tho, 1am bi€n chat nhién lidu.
3. 5.3. Nhitng chdt phii 6ng:

Dé dudng 6ng mang ethanol gon gang, diy teflon 12 chit phli 1én bé mit t&t nhat.
Dé viéc ban 1é d& dang phan phdi hdn hgp xing/ ethanol, cd s chit phd 1én bé mit 6ng

nén dugc kém ché&. Nhitng chat phii phit hgp bao gom:

e Ch4t phii 1én bé mit 8ng scotch brand 1a teflon, s& 4178.
e Chit phii 1én bé mit 8ng Loctite 1a teflon, s6 592
e Ong Permatex Seals, s6 804
Nhitng dung cu do ethanol gon gang nén c6 vong tron bén trong va dém dugc thi€t
k& d€ chiu dung su tdic ddong dung modi clia ethanol. Tim nha sdn xudt dung cu do cida

ban cho khuyén cdo
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3.5.5. Loc:

Nhitng loc va ludi loc dugc st dung cd di€m nit va ban 1é d& dang thi thich hop vdi
hdn hgp xiing/ ethanol loc 1/1 triéu mét thi dugc khuyén cho ngudi phan phdi ban 18. Mot

ludi loc 40 16 trong sy di chuyén thi udc khuyén cho sy diéu khi€n diém nit.
3.5.6. OA,ng mém:

Nha sidn xui't dng mém cho ngudi phdn phdi ban 18 xing ki€m bing ddng hd nhitng
ong mém ctlia ho thi thich hop cho hdn hop xing/ ethanol chita t6i 10% ethanol. Hon hgp
nay di dugc phin phdi qua nhiéu nhin hiéu 6ng mém di qua 25 nim. PE diéu 4p dung
ndi di€m nit ethanol dugc phan phdi, ngudi cung cip thi€t bi ddu md cia ban nén dugc
tim ki€m thong tin.

3.5.7. Voi phun:

Hon hop xing/ ethanol di dudc phan phdi xuyén qua tat cd nhin hiéu chinh cla voi
phun qua nhiéu nim ma khong c6 van dé gi. Nhu v6i nha sdn xuit Sng mém, nha sin
Xudt voi phun di dugc do ki€m sdn pham clia ho phit hgp cho st dung hdn hgp xing/

ethanol chita dung t61 10% ethanol.

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 128



Truwong CDKT Ly Tu Trong Khoa Dong Luc

TAI LIEU THAM KHAO

1. Gio trinh KT sira chita O t6 — TS. Hoang Pinh Long — NXB Gi4o duc — nam 2005

2. Céc dang nang luong moi st dung trén 6 t6. Tac gia Van Thi Bong, Dai hoc Bach khoa
TP.HCM, Nha xuat ban Dai hoc Quéc gia TP.HCM 2005
VI/ TAI LIEU THAM KHAO

1.
2.

© N o 0 B

Tai liéu hudn luyén — TOYOTA — nam 2003.

S tay bao dudng, stra chita 6 to — NXB Giao thong van tai — Tran Dinh Tang, Hoang Ban
—nam 1999

Gido trinh k¥ thuat stra chita 6 t6 — NXB Gido duc — GS.TS Nguyén Tat Tién — GVC Db
Xuén Kinh — nam 2005.

T chirc van tai 6 t6 — Lé Thai Linh — Truong Pai hoc Giao thong Van tai,

Kinh té vén tai 6 t6 — Vil Huy Loc - Truong Pai hoc Giao thong Van tai,

Van tai hanh khach — Tt S§ Sua — Truong Pai hoc Giao thong Van tai

Luat giao thong duong bo - Nha xuat ban Chinh tri quoc gia

Quyét dinh 08/2005/QD-BGTVT ciia B6 Giao thong van tai ngay 10/1/2005 quy dinh vé
bén xe 6 to khach

Quyét dinh 09/2005/QD-BGTVT ciia Bo Giao thong van tai ra ngay 10/1/2005 quy dinh

vé van tai khach bang 6 to theo tuyén c¢d dinh va van tai khach bang 6 to theo hgp dong

Hoc phan: Nhap mén K¥ thuét cong nghé 6td Trang 129










 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Create a new document
     Trim: cut top edge by 36.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
     None
     Down
     72.0000
     0.0000
            
                
         Both
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     36.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     130
     131
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Create a new document
     Trim: cut bottom edge by 36.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
     None
     Down
     72.0000
     0.0000
            
                
         Both
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     36.0000
     Bottom
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     130
     131
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all odd numbered pages
     Create a new document
     Trim: cut right edge by 36.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
     None
     Down
     72.0000
     0.0000
            
                
         Odd
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     36.0000
     Right
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     130
     66
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all even numbered pages
     Create a new document
     Trim: cut left edge by 36.00 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
     None
     Down
     72.0000
     0.0000
            
                
         Even
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     36.0000
     Left
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     129
     65
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all odd numbered pages
     Create a new document
     Trim: cut left edge by 21.60 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
     None
     Down
     72.0000
     0.0000
            
                
         Odd
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     21.6000
     Left
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     130
     66
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all even numbered pages
     Create a new document
     Trim: cut left edge by 21.60 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
     None
     Down
     72.0000
     0.0000
            
                
         Even
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     21.6000
     Left
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     129
     65
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all even numbered pages
     Create a new document
     Trim: cut left edge by 7.20 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
     None
     Down
     72.0000
     0.0000
            
                
         Even
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     7.2000
     Left
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     129
     65
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all odd numbered pages
     Create a new document
     Trim: cut left edge by 7.20 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20130929102940
       711.0000
       B5
       Blank
       504.0000
          

     Tall
     1
     1
     No
     242
     221
    
     None
     Down
     72.0000
     0.0000
            
                
         Odd
         3
         AllDoc
         3
              

       CurrentAVDoc
          

     Smaller
     7.2000
     Left
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     131
     130
     66
      

   1
  

 HistoryList_V1
 qi2base



