SU DUNG BIOGAS PE CHAY PONG CO DIESEL CO NHO
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1. MO PAU:

Pé tai nay tap trung nghién cUu Ung dung khi biogas trén dOng co d6t
trong danh 10a cuGng blc c& nhd. Nudc ta c6 hon 80% dan sO sOng G
noéng thén. Cac chat thdi rdn hltu cO tU cdc qud trinh sdn xudt nong
nghiép, ch€ bi€n luong thuc, thuc phdm, chin nudi... 1a ngudn nguyén
liéu rat tOt d€ sdn xudt biogas.

Pé tai ti€n hanh tinh todn hé thOng cung cdp nhién li€u biogas va
phan tich cdc phuong 4n di€u tOc khic nhau doi véi dOng coO dual-fuel
biogas/diesel dugc cai tao tUr dOng co diesel d€ dé xudt mot ki€u di€u
tOc phit hgp véi dOng co nay.

1. Biogas:

Biogas thuOng dugc ding d€ chi khi sinh hoc dugc sdn xudt tU su
phan hly ky khi hay 1én men cUa chat h{tu co bao gbm chat thai gia siic,
rdc thanh phO, cic chat thdi phan rd sinh hoc khic trong di€u kién thi€u
khong khi. Biogas cO ban ch(fa methane va khi carbonic.

Biogas ch(fa methane 1a chat khi c6 gi4 tri duing d€ sdn sinh ning
lugng trén 6 td hay nha may dién. N6 ciing c6 th€ dudgc st dung truc ti€p
d€ dun ndu, sdy, sudi, thap sang hay lam lanh bang may lanh hap thu.

Thanh phan khi biogas thay dGi theo nguOn gbc cUa qud trinh phan
hUy ky khi. Biogas tU bdi chon 18p rdc c6 thanh phan methane khodng
50%. VGi cong nghé€ x(r Iy rdc hi€n dai, thanh phan biogas cé thé dat 55-
75%CH,.

2. Tinh hinh s@n xudt va st dung biogas & Viét Nam:

TU khodng hon muGi nim nay, viéc st dung biogas da trd nén quen
thuOc d6i v&i ngudi dan Viét Nam. Thong thuOng ham Biogas xiy bang
gach, bang bé tong. Nhuoc di€ém cla cédc loai ham nay 1a dé bi lin nlt,
nhdt 12 ham bé tong hay bj axit #n mon gy ro khi ga ra ngoai khong khac
phuc dugc, khong c¢6 khd ning tu pha vang. Hadm gach, ham bé tong doi
hdi phai nap nguyén li€u (phan stc vat) nhi€u va lién tuc, vi vay viéc 1én



men kY khi khong dat mUc t6i Uu, dp 1uc khi gas thuOng chi dat Scm cOt
nudc khong c6 khd niing tu di€u ti€t dp luc, phdi cé tdi chlra khi rat cOng
kénh. Tdi nay ciing rat hay sinh 10 ri do bi thUng vi nhiing tic dung bén
ngoai, thuOng phdi kém theo thi€t bi van bdo v&. Ciing do 4p sudt khi ga
khong dU nén khong th€ 1ap thém céc thiét bi va phu ki€n trong khu bép.
Pac biét viéc xay mOt hdm Biogas bang gach hay bang bé tong rat lau...

Dén nay, 27.000 cong trinh biogas di dugc xiy dung tai 24 tinh &
Viét Nam. Du ki€n, dén 2010, du 4n sé dat muc tiéu khodng 167.000
cong trinh tai 50 tinh, thay thé khodng 200.000 tan cUi hodc phé thai
noéng nghi€ép moOi nim bang ngudn ning lUgng sach. Néu du 4n thanh
cong, s€ dua ra mOt phuong thlc ti€p can mdbi: nganh khi sinh hoc -
nguOn ning Iuong bén ving cho cic hd gia dinh. NhO d6, hang tri€u ho
dan dugc dung ngulOn niing 1Ugng sach, c6 khd ning tdi tao d€ dun ndu va
thap sang. Bat ky hO gia dinh ndo c¢6 2 con bo, triu hodc 4 con 1gn déu c6
th€ xAy dung cong trinh khi sinh hoc. Pi€u quan trong, vGi két cdu khép
kin va st dung triét d€ nguOn chdt thdi trong chin nudi, sinh hoat, cong
trinh biogas da gép phan gidi quyét mot trong nhiing van dé blc xiic hién
nay & nong thon Ia tinh trang 6 nhiém moi truong.

MOt hdm biogas ti€t kiém dudgc khodng 2,3 tan cUi dun, tUoOng
duong v&i 0,03ha ring mOi nim. Viéc st dung ba thai sinh hoc gép phan
lam tdng sdn 1UOng cdy trOng vi rau xanh. MOt hdm khi sinh hoc moi nim
san sinh ra 30 tan ba thdi. C4c cong trinh biogas hién nay da gép phan
gidm thidu 107.000 tan CO, tiét kiém 13.000 tan than, gdn 3.300 tan dau
1Cra va 208.022 binh gas loai 13kg, ddp Ung nhu cdu ning lugng cho
160.000 ngudi chll yéu & viing ndng thdn ngheo kho.

3. Tinh hinh Ung dung biogas dé chay ddng co dot trong:

- Céc nghién cUu da thuc hién ¢ Viét Nam: Da cdi tao dOng co kéo
mdy phat dién chay xing sang chay bang biogas; cai tao dOng cO xing
kéo mdy phat dién sang chay bang biogas dung d€ chi€u sing cho sinh
hoat gia dinh; da thi€t k€ xiy dung nhu hé thdng ham biogas gOm Ong
dan chat thai hitu co vao b€ nap, hd gas, hO x4, Ong dan khi ra. Pau ra
khi sinh hoc ¢6 th€ dun ndu binh thuGng, nhung d€ 1am nhién li€u chay
may phat dién can phdi qua quy trinh cong nghé 10c chat dOc hai va diéu
ap, tao két cau dp luc ddu vao cla gas thdp. Mdy phat dién chay bang khi
sinh hQc c6 cau tao nhu may phat dién chay bang xiing nhung cé thay dGi
& hé thOng ddnh 1Ura va c6 1ap dat théem mot bd phoi trdn vGi khi sinh hoc



vao b ché€ hoa khi. POng cO mdy phdt di€n chay khi sinh hoc 12 loai
dOng cO 4 thi, c6 cong suat 1,5kW v3i vong quay khodng 3000 vong/phiit
va duOng kinh xi lanh 60mm, hanh trinh pitton 46mm. POng cO chay khi
sinh hoc di van hanh On dinh vGi cong sudt 650W va nghién clu chuyén
d6i dOng co may phat dién chay bang xing sang chay bang khi biogas da
qua xUf Iy nham khai thac ngudn nhién li€u san cé, gid ré va khdng bao gi0
can kiét & ndng thon.

- C4c nhém nghién cUu trén chi thuc hién chuy€n d6i nhién 1iéu trén
nhing dOng co riéng 1& dua trén kinh nghi€ém c4 nhan, chua thuc hién
nghién cltu mOt cich c6 hé thOng cd vé 1y thuyét 1an thuc nghiém nham
thiét 1ap nhlmg nguyén 1y c0 ban cla viéc cung cap nhién li€u biogas cho
d0ng cO d€ trén cO sG d6 ché tao ciac bd phu kién chuy€n dGi nhién liéu
biogas/nhién li€u 18ng cho ddng co tinh tai. TOn tai quan trong cla céc
nghién cUu trén day 1a chua x(r Iy dugc bl diu tdc, dac biét 1a b0 di€u
tOc clla ddng cO dual-fuel dugc chuyén dGi tUr ddng cO diesel sang chay
bang biogas. Vi vAy cdc két qud nghién c(tu trén ddy chua dudgc Ung dung
rOng rdi trong thuc té.

II. NGHIEN CUU LOC TAP CHAT TRONG KHI BIOGAS:
1. Nghién cUtu xt Iy khi tap chat:

Vié€c Iua chon cong nghé x( 1y biogas phu thuQc vao thanh phan va
muUc dich st dung cUa né. Céc tap chat nhu H,S, hoi nudc 1a tic nhan giy
&n mon trong khi c4c khi nhu CO,, N, 1am gidm nhiét chdy cUa biogas. Do
d6 nhiém vu cla xU 1y biogas 1a loai cdc khi gAy 4n mon, loai cdc khi lam
gidm nhi€t chdy, hodc thuc hi€n két hgp cd hai viéc trén.

H.S c6 thé dugc tich loai bang cic qué trinh UGt hodc céc qud trinh
khd. Qu4 trinh uét s dung nhitng dung mdi hap thu khac nhau d€ tich
loai H,S, nhung phan 16n ciing tich loai dong thdi CO, mOt cich khong
can thiét. Trong khi d6, qud trinh kho chi tich khi H,S nén kinh t€ hon,
dugc st dung rOng rdi hon.

2. Cac phuong phap khtr CO,va H,S: C6 11 phuong phdp, bao gbm:
- Kh(r acide bang dung mdi Ankanolamine
- Cong nghé tich khi acide bang dung dich K,CO; néng
- Duing nuéc d€ hap thu tap chat
- Dung PEG (poly etylen glicol)



- X Iy H,S bang xit (NaOH)
- X(r 1y khi H,S bang amoniac
- X{r 1y H,S bang Natricacbonat, amonicacbonat, hodc kaliphotphat
- Phuong phdp dung oxyt Fe d€ kh(r H,S
- Phuong phdp dung phosphat Fe
- XU 1ly khi H,S bang than hoat tinh
- Phuong phép sinh hoOc.
3. Thi€t bi tach H,S:
- Yéu cau cUa thi€t bj :
+ T4ch H,S d€ nOng d0 con 1ai thdp hon 50 ppmv.
+ TOn that 4p sudt phdi that nhd do 4p sudt thap cla biogas.
+ Gi4 1ap dat va van hanh thiét bj phai thap d€ c6 thé dp dung & quy
md cdc trang trai nho, cdc hOQ gia dinh.
+ Van hanh va bdo tri phdi don gidn cho nguOi st dung.
III. NGAHI]:]N CUU TINH TOAN HE THONG CUNG CAP BIOGAS
CHO PONG CO DUAL-FUEL:
1. Tinh to4an nhi€t dOng co:
1.1. Cdc théng sO6 cUa dOng c0o’ (xem bio cdo tOng két)
1.2. Tinh todn déng co chay bang nhién liéu diesel : Thong s6 chon
tinh nhiét déng co st dung diesel: (xem bio cdo tOng két)

1.3. Tinh todn dOng co chay bang khi biogas
- Céc thong sO chon cho trudng hgp dOng cO sU dung nhién li€u biogas:
(xem bdo cdo tOng két)

1.4. BO tri hé théng d6ng co-mdy phdt dién:

M4y phat dién 1a loai théng dung, c¢6 ban san trén thj trudng, xudt x(
tUr Trung Qudc véi céc thong s6: Cong sudt 5 kw, di€n 4p 230 v, tan sO 50
hz, t6c dd 1500.

Cong suat t0i thi€u can d€ kéo mdy phat dién 1a: 7,69 kw



2. Tinh toan hé th&ng nap biogas:
2.1. Phurong dn cd@i tao dOng co:

Phuong 4n cdi tao dOng cO s dung nhién li€u diesel sang ddng cO
dual-fuel st dung nhién li€u diesel va biogas la:

Cai tao dOng cO diesel tr@ thanh ddng cO sU dung nhién li€u biogas
dot chdy bang nhién liéu diesel phun moi.

Nhién liéu biogas 12 nguOn ning 1uong chinh d€ dOng cO trong qué
trinh hoat dOng.

Hé thOng cung cdp nhién liéu c¢6 nhiém vu cung cdp hén hgp gbm
khong khi va nhién li€u cho dOng cO, ddm bdo sO 1ugng va thanh phan
nhién li€u phit hop v&i moi ché dd va di€u kién 1am viéc cla dOng co.

Hié€n nay c6 ba dang cung cap nhién li€u khi cho dbng co dugc 4p
dung rOng rdi & nhi€u nudc trén thé giGi 13: Cung cap nhién li€u khi sUr
dung b0 hoa trOn; Phun nhién li€u gas dudi dang 16ng (khi dugc nén véi
4p sudt cao); Cung cap gas truc ti€p nhO xupép gas.

Ta chon phuong 4n cung cap biogas s& dung bd hoa trOn vi day 1a
phuong 4n don gidn nhat vé mat cong nghé, gid thanh ché tao va s
dung s& thap, phit hgp v&i di€u ki€n nong thon nudc ta.

PE diéu chinh 1uu lugng biogas cap vio cho dOng cO (thay dbi cong
suat dOng c0), ta c6 cic phuong 4n di€u chinh nhu sau:

1. Bi€u chinh theo 1ugng.
2. Biéu chinh theo chat.

Ta chon phuong 4n di€u chinh theo chat. Ta ¢é 2 c4ch di€u chinh 1uu
luong khi biogas:

1. S& dung van tiét luu.

2. SUrdung van dién tU.
2.2. Tinh todn luu luong khong khi:

Pac di€ém cla phuong 4n cap nhién li€u cho dOng ca dual-fuel:

- Biogas: nhién li€u chdy chinh cap qua b0 hoa trOn c6 luu 1Ugng thay
doi.

- Diesel: diung d€ d0t moi (thay thé€ bugi ddnh 1(ta) duQc phun vio bén
trong budng chdy ddng co véi lugng cO dinh.



Do ddc di€m nhu vay, lugng hoa khi (g6m khong khi va biogas)
dugc cap vao tuong duong dOng cO s dung mOt nhién 1i€u biogas.
Luong diesel phun vao khong 1am anh hudng dén lugng biogas nap vio
dbng co.

Yéu cau phai thi€t k€ bO hoa trOn phdi ddm bdo cdp dU lugng
khong khi Vi va luQng biogas V .

2.3. Tinh todn b0 hoa trén:

B hoa trOn c6 nhi€ém vu chudn bji hOn hgp chdy bao gbm khi biogas
va khong khi cung cap cho xylanh dOng cO theo cdc ch€ dd tdi khac nhau.

P& tao dugc thanh phan hon hop t6t thi b hon hgp cén c6 céc yéu
cau sau:

- Can tr6 cla bd hdn hgp vGi dong khi 13 bé nhat.
- P0on gidn, dé ché tao, dé di€u chinh, thio lap.
- Thanh phan hon hop tuong dOi dOng nhat .

2.4. Tinh dudng kinh 106 cap biogas, v0i cdc thong sO:

Théong sO Gia tri
Puong kinh hong hoa trOn 20 mm
Pudng kinh budng hon hgp 35 mm
Puong kinh 10 cap biogas 10 mm
Con miéng vao 30°
Cong miéng ra 7°

IV. THIET KE BO PIEU TOC PONG CO DUAL-FUEL
1. Cac phuong 4n di€u tdc ddng co:
1.1. Phuong dn diéu tOc kiéu dién tur:
+ SU dung dién 4p mdy phat lam tin hi€u di€u khi€n van c0 khi.
+ SU dung tdc dd quay cla dOng c0 1am tin hi€u di€u khi€n van dién

AN

tu.

+ S dung tOc d quay clia dOng cO lam tin hiéu di€u khi€n van tiét
1Uu cO khi.



1.2. Phuong dn diéu t6c¢ kiéu co khi:
+ SUr dung van hinh con.
+ SU dung van hinh budm.

2. B0 di€u toc ki€u dién tu:

2.1. Nguyén ly diéu khién:

Khi hé thOng hoat dOng, di€n 4p clla mdy phat dugc so sanh v&i di€n
4p chudn trong mach dién.

- Khi di€n 4p mdy phat thap hon gid tri chudn thi mach s& diéu khi€n
dOng cO dién mOt chi€u quay 1am ting d0 md van tiét luu.

- Khi di€n 4p mdy phat 16n hon gi4 tri chudn thi mach s& di€u khién
mOt dOng cO dién mOt chi€u quay vé phia gidm d0 m& van ti€t luu.

- Khi dién 4p mdy phét nam trong pham vi cho phép thi gilt nguyén vi
tri van ti€t 1uu.

2.2. Két c8u hé théng:

Vi hé thOng di€u khi€n nay, tOc d0 md hodc déng van ludn & mot
gia tri khong d6i. Do vay, khodng dich chuyén cla can van s& 13 ham bac
nhat theo th0i gian.

Céc thong sO cla van ti€t lUu:
- L0 tiét 1uu: 10
- Chi€u dai mat con: 25mm.
2.3. Strdung b6 6n dp két hop v6i van tiét luu co khi :

Phudng 4n nay sU dung mdy On dp c6 san trén thi truOng d€ cdi tao
thanh b0 diéu tdc cho dOng cO biogas. Hé thOng gbm:

- M4y On 4p c6 b0 di€u chinh servo moteur (hinh 5.3)
- Van ti€t Iuu ki€u budm, dudng kinh 21 (hinh 5.4)

- Day truyén dOng tU banh ring quay con truot cla On 4p dén truc
van ti€t Iuu.

Pau vao clla mdy On dp dugc dau vao mdy phat dién.
3. Diéu tdc ki€u co khi:



3.1. Van tiét luu kiéu con:
a) Nguyén Iy diéu khién:

S dung nguyén b0 di€u tOc cO khi cla dOng cO nhung cdi tao can
diéu khi€n d€ né tic dOng 1én van cung cdp biogas thay vi di€u khi€n
thanh rdng bom cao ép.

b) Cdc thong s cla b0 di€u tOc diesel:

Cic thong sO cla b0 di€u tdc duge xdc dinh bang cach do truc ti€p
khi thdo b0 di€u tOc ra khdi dOng co.

c) Tinh todn ddc tinh diéu tdc:

Dua vao céc thong sO & trén, sau khi tinh toan bang exel, ta c6 cic dO
thi bi€u thi mOi quan hé gilta 1uc phuc hoi cla 10 xo di€u chinh va luc
duy tri do qudn trinh qud ving quy vé khdp trugt theo cic bi€n dang ban
dau.

3.2. Van tiét luu kiéu bubm
B0 phu ki€n cung cap biogas va di€u tOc trong truOng hgp nay gbdm:
- Van diéu toc tiét luu ki€u budm.
- Cum han ch€ bom cao 4p d€ ddm bdo 1uong phun diesel 5%.
- Hé thOng tay don di€u khién van diéu tOc.
V. KET QUA NGHIEN CUU THUC NGHIEM:
1. Ham khi biogas va trang bi thi nghiém:

Ching t6i sU dung hai ham khi sau diy d€ phuc vu cho qua trinh thuc
nghiém:

a) Trung tAm bdo trg xa h0i-Pa Son-Hoa Khdnh Nam-Da Néng:
- Loai ham: gach xay.

- Dung tich ham:  8m°.

- Ap sudt khi: 20 mmH,0.

b) Cong ty thuc phdm NSB-Hoa Phong-Hoa Vang-TP Pa Nang:
- Loai ham: tui ni-long.

- Dung tich ham: 20 m’,

- Ap sudt khi: 30 mmH,O.



¢) Thi€t bi 10c khi H,S bang phoi sat c¢6 kich thudc nhu sau:

- Cao: 1,5 m.

- Bbudng kinh: 200 mm.

d) Thiét bj 10c CO, bang nudc tudn hoan c6 kich thudc nhu sau:
- Cao: 2 m.

- buOng kinh: 200 mm.

e) bi€u kién thi nghiém:

- Vi nguOn nhién liéu khi biogas khé 1uu trlt vd dua vé phong thi
nghi€m nén dOng cO va céc thi€t bj khac phdi dugc dem dé€n céc n0i c6
ham khi biogas d€ ti€n hanh thuc nghiém.

- Viéc tao tdi thay d0i cho dOng cO trong qud trinh thi nghiém khong
dugc thuc hién trén cdc bing thl cong sudt ma thuc hién thong qua viéc
thay d6i tdi cUa mdy phat dién.

2. Thuc nghi€m doéi véi bd diéu tdc ki€u dién tu:
2.1. Phurong dn s& dung tin hiéu dién dp mdy phdt diéu khién van co
khi:

- Hé théng di€u tOc nay bao gbm:

+ Van ti€t IUu va cO cau di€u chinh.

+ Mach dién do dién 4p may phat va di€u chinh van ti€t Iuu.

- Thuc nghi€m dugc ti€n hanh theo quy trinh sau day:

+ Khdi dOng dOng cO dual fuel chi st dung nhién li€u diesel, di€u
chinh can nhién 1iéu diesel d€ dién 4p phat ra t mdy phat khodng trong
khodng 110 120V,

+ MG van cap biogas.

+ Bat cong tac cho bd diéu tbc hoat dOng.

+ Gidm luong diesel dén vi tri 5%.

+ Ghi lai dién 4p va thOi gian Gn dinh cla hé thOng phat dién & ché
d0 khong tai.

+ Bat sdng tUng béng den (500W), ghi 1ai di€n 4p, thGi gian 6n dinh
cUa hé thOng dén khi tat cd cic bong dén d€u sing.



+ Ngat tling béng den (S00W), ghi 1ai dién 4p, thGi gian 6n dinh cla
hé thOng d€n khi tat ca cic béng den déu tat.

+ Bat sdng va ngdt 2 béng den ciing lic (1000W), 4 béng den ciing liic
(2000W).

- K&t qud do & ché d0 khong tdi cho thdy st dung di€n 4p mdy phat
d€ di€éu khi€n ddng co khé c6 th€é ddm bdo dugc tbc d6 On dinh. Néu
tOc dO di€u chinh van ti€t Iuu 16n, tbc dd dOng cO thay dGi lién tuc. N€u
gidm tOc d0 di€u chinh van tiét 1Uu, tOc d0 ddng co khdng On dinh khi ¢
sU thay d0i 18n cUa tdi mdy phat.

2.2. Phuong dn st dung bé 6n dp két hop van kiéu burdm:

Phuong 4n st dung mdy On 4p c6 san trén thi truOng d€ cdi tao thanh
b0 di€u tOc v&i van ti€t luu ki€u budm. Thi nghiém dugc ti€n hanh &
Trai chin nudi cUa Cong Ty NSB, Hoa Phong. DOng cO thi nghiém dugc
cdi tao tU dOng cO diesel KUBOTA. Trinh tU thi nghiém nhu sau:

- Khéi dbng dOng co bang diesel

- An ch6t han ché bom cao dp V& vi tri 10%

- M@ van cung cép biogas

- An chét han ché bom cao ap vé vi tri 5%

- Piéu chinh @6 m& van biogas d€ di€n dp dat 220 Volts

- Ghi nhan bién thién di€n 4p khdng tdi theo thoi gian

- Bat, tat cdc béng den

- Ghi nhan bién thién dién 4p mdy phét theo tai

K&t qua nay cho thdy b0 di€u tOc cdi tao tU bO 6n dinh dién 4p chi
cho gid tri dién 4p On dinh khi tdi ngoai thay dGi nhd. Khi thay d6i tdi 10n,
dién 4p On dinh & vi tri m&i, khong quay 1ai duQc gid tri ban dau.
2.3. Phuong dn st dung tin hiéu téc dd déng co d€ diéu khién van
dién tur:

Thiét bi di€u tOc theo phUGng 4n nay bao gbm cic phan sau:

- Mach vi diéu khién.

- Cam bién tOc do.

- C4c van dién tuU.



Thuc nghi€ém dudc ti€n hanh tai Trung tim bdo trg xa hOi Pa Son-
TP Da Nang, theo qui trinh sau:

1. Lap chuong trinh diéu khi€n di€u tOc theo dU kién.

2. Khdi dOng dOng c0 dual fuel chi s dung nhién li€u diesel, di€u
chinh can nhién liu diesel d€ dién 4p phat ra tU mdy phat khodng trong
khodng 110 120V,

3. M@ van cap biogas.

4. Bat cong tac cho bd diéu tOc hoat dOng.

5. Gidm luong diesel dén vi tri 5%.

6. Ghi 1ai dién 4p va thOi gian On dinh cla hé thOng phat dién & ché
d0 khong tai.

7. Bat sang tUng béng den (500W), ghi 1ai dién 4p, thdi gian Gn dinh
cUa hé thOng dén khi tat cd cdc bong dén d€u sing.

8. Ngat tUng béng den (500W), ghi 1ai dién dp, thoi gian Gn dinh cla
hé thOng dén khi tat cd cdc béng den déu tat.

9. Thuc hién lai buGe 6 va 7 nhung bat sang va ngat 2 béng den cling
lic (1000W), 4 bong den cung luc (2000W).

10. Banh gid hoat ddng cla bd di€u tdc. N€u chua dat yéu cdu thi
phai di€u chinh l1ai chuong trinh di€u khi€n theo k€t qud danh gia. Néu
dat yéu cau thi sang budc 12.

11. Quay lai budc 1.
12. Két thc.
Phuong dn nay cé nhitng Uu va nhuoce diém sau:
-Uu diém:
+ Pon gidn, dé 1ap rap ché tao
+ B0 di€u tdc nguyén thly clia dOng cd diesel dugc gilt nguyén
+ Diéu khién dé dang.
+ Thi gian On dinh tOc d6 tuong d6i thap, khodng 5 10s.
- Nhuoc diém:

+ SU dung van dién tU lam gidi han luu 1Ugng biogas, do d6 phuGng
an nay chi phtt hgp v&i dOng cO cdng sudt nho.



+ Dong biogas khong lién tuc, nhat 1a khi di€u khién tiét luu véi luu
lugng thap, doi hoi 4p sudt dudng cung cap biogas phai that Gn dinh.

+ Phai 1ap thém b0 do tOc dd dOng ca trén banh da.

+ SU dung mach dién t& d€ di€u khi€n, khong phit hgp trong moi
truOng am thdp G nong trai.
2.4. Phuong dn st dung tin hiéu téc dd déng co dé diéu khién van
cO' khi:

Thuc nghi€m dudgc ti€n hanh tai trai chin nudi heo cla cong ty thuc
pham NSB, ti€n hanh theo quy trinh sau day:

1. Lap chuong trinh di€u khién di€u tdc theo du kién.

2. KhGi dOng dOng cO dual fuel chi s& dung nhién li€u diesel, di€u
chinh can nhién 1i€u diesel d€ dién 4p phat ra tU mdy phat khodng trong
khodng 110 120V,

3. M3 van cap biogas.

4. Bat cong tac cho bd diéu tbc hoat dOng.

5. Gidm lugng diesel dén vi tri 5%.

6. Ghi 1ai dién 4p va thoi gian Gn dinh cQa hé thOng phat dién & ché
d0 khong tai.

7. Bat sang tUng béng den (S00W), ghi 1ai dién dp, thdi gian On dinh
cUa hé thOng dén khi tat cd cdc bong den déu sing.

8. Ngat tUng béng den (S00W), ghi 1ai dién 4p, thoi gian 6n dinh cUa
hé thOng d€n khi tat ca cic béng den déu tat.

9. Thuc hién Iai budc 6 va 7 nhung bat sing va ngat 2 béng den cling
luc (1000W), 4 bong den cung luc (2000W).

10. P4nh gid hoat dOng cla bd di€u tOc. N€u chua dat yéu cau thi
phadi di€u chinh 1ai chuong trinh di€u khién theo k&t qud dinh gid. Néu
dat yéu cau thi sang budc 12.

11. Quay lai budc 1.
12. K&t thic.

Phuong 4n nay két hgp dugc Uu di€m cla van ti€t IUu cO khi va
mach vi diéu khién.



- B6 diéu tOc nguyén thUy cla dOng co dugc gilt nguyén

- Dong khi lién tuc.

- PuOng kinh van ti€t 1uu khong han ché nén c6 thé st dung cho céc
c@ cong suat dOng co khac nhau

- Bién 4p On dinh, dao dOng khodng 5% so vGi dién 4p dinh mU{c

- Thoi gian 6n dinh dién 4p khi c6 su thay dGi tdi ngan, khodng 5
giay.

- P& dang thay d6i phuong 4n cho cic dOng cO khic nhau bang cich
thay d6i chuong trinh di€u khién.

Tuy nhién phuong 4n nay c6 nhugc di€m 1a s& dung mach dién tu,
khong phit hgp vGi moi truGng am thap. Khi ¢ sur cd doi vGi bo di€u tbc
ngUdi sU dung khong thé tu stra chlfa dugc ma phdi can dén can bd ky
thudt c¢6 chuyén mon. Do vay né khdng phit hop d6i vGi dia chi st dung 1a
nong trai, nong thon.

3. Thuc nghiém v@i bd diéu toc co khi:
3.1. Bé diéu t6c co khi khi€u con:

Hé thOng diéu tOc co khi dugc bo tri thuc nghi€m hé thOng di€u tbc
cO khi tai Trung tAm bdo trg xa hOi Pa Son — TP Da Nang.

Thuc nghiém dugc ti€n hanh theo quy trinh sau day:

- Khéi dOng dbng cO dual fuel chi s& dung nhién li€u diesel, di€u
chinh can nhién li€u diesel d€ dién 4p phat ra tU mdy phat khodng trong
khodng 110 120V,

- M@ van cap biogas, di€u chinh can nhién li€u biogas d€ cap biogas
cho ddng co d€ dat dugc dién 4p 220V.

- Gidm lugng diesel dén vi tri 5%.

- Biéu chinh 1ai can nhién liéu biogas d€ di€n 4p mdy phdt On dinh &
220V.

- Ghi lai dién 4p va thdi gian On dinh cUa hé thOng phat dién & ché
d0 khong tai.

- Bat sang tUng béng den (500W), ghi 1ai dién 4p, thoi gian On dinh
cUa hé thOng dén khi tat cd cdc bong den déu sing.



- Ngat tling béng den (500W), ghi 1ai dién 4p, thoi gian On dinh cla
hé thOng d€n khi tat ca cic béng den déu tat.

- Thuc hién 1ai budc 6 va 7 nhung bat sdng va ngdt 2 béng den ciing
luc (1000W), 4 bong den cung luc (2000W).

Sau nhi€u 1an ti€n hanh thuc nghiém, ta c6 d6 thi dién ap (tbc dd
d0ng cO) va thdi gian On dinh cUa mdy phat di€n nhu hinh 6.33 va 6.34.

Phuong 4n nay c6 nhiing Uu, nhuge diém sau:

-Uu diém:

+ O ché dd khong t3i hay khi ti ngoai it thay ddi, dién 4p rdt On
dinh

+ Khong st dung mach dién tlr

+ K&t cdu don gidn, phu hop véi diéu kién sU dung G nong thon

- Nhuoce diém:

+ Khi tai thay d6i thi tbc d0 On dinh cla dOng c0 ciing thay d6i.

+ Khé khOng ché vuot tOc khi gidm tdi d0t nglt khi dOng cO dang &
tdi 16n.

+ Phai cdi tao bO diéu tOc nguyén thly cla dOng cO.
3.2. Bé diéu t6c kiéu bubm:

Thuc nghi€ém dugc tién hanh & Trai chin nudi NSB, Hoa Phong.
Hinh 6.35 gidi thi€u bO tri hé thOng thi nghi€m. Khi biogas sau khi 10c¢
H,S dudc ch(ra va tii ni 16ng c6 thé tich 30m>. Tdi ni 16ng nay mOt mat
1am nhi€m vu 1uu tr{f nhién li€u, mat khac né con 1am nhi€m vu Gn 4p d€
cung cap cho dOng cO.

POng cO dual-fuel thi nghiém dugc cdi tao tU dOng cO Diesel
CHANG TONG D10 cUa Trung QuOc theo phuong 4n di€u tdc budm ga
cO khi di trinh bay G chuong 5. Trinh tu thi nghiém dudc ti€n hanh nhu
sau:

- Khéi dbng dOng co bang diesel.

- P&y chOt han ché bom cao dp V€ vi trf 10%.
- M& khéa ga d€ cung cdp biogas.

- P&y chOt han ché bom cao dp V& vi trf 5%.



- Ghi nhan dién 4p khong tai.

- Lan luot bat cic béng den, may bom nudc.

- Ghi nhan bién thién dién 4p m4y phat.

- Tat 1an lugt béng deén, may bom nude.

- Ghi nhan bién thién dién 4p mdy phit.

i€n thién dién d4p mdy phat & ché d0 khong tdi
o[oRti I tren (A b.36. K&t qua nay cho thdy di€n 4p khong tdi cUa

mdy phat hdu nhu khong thay d6i theo thdi gian. Piéu nay khang dinh tinh

On dinh cUa hé thOng cung cap biogas va clla b0 di€u tOc. Phuong 4n nay

c¢6 nhitng Uu nhugc di€m sau day:

-Uu diém:

+ Dién 4p rat On dinh khi thay d6i tdi bén ngoai

+ Dao dOng dién dp chua dén 5% di€n 4p dinh mUc

+ Thoi gian On dinh dién 4p khong qué 2s

+ CO cdu cO khi ¢6 d0 tin cdy cao, khong st dung mach di€n tl, phit
hQp v6i moi trudng va trinh dd ngudi sU dung

+ Hé thOng don gidn, dé ché tao, gid thanh thdp

- Nhuoc diém: Phai cdi tao b0 diéu tdc nguyén thly cla dOng cO
diesel
4. K&t qua phan tich khi xa:

Phan tich khi thdi dugc ti€n hanh doi v4i truGng hgp dOng cO dual-
fuel st dung b0 di€u tOc co khi ki€u budm.

Khi dOng cG chay On dinh, trong khi thdi dOng c0 khong c6 chlra bo
héng. Pay 14 uu di€m nGi bat clia dOng cd chay bang biogas so v&i dOng
cO chay bang diesel.

Thanh phan CO va HC trong khi thdi déu rat thap: CO < 0,5% va HC
< 100ppmV. Di€u nay cho thay nhién li€u chiy gdn nhu hoan toan.

Do biogas 12 nhién li€u téi sinh nén thanh phan CO, trong khi thdi
dugc thuc vat hdp thu trd 1ai, ddm bdo su can bang carbon, khdng Iam
gia ting lugng khi gy hiéu Ung nha kinh trong bau khi quyén.

5. K&t ludn vé phuong 4n di€u tdc:



Duing tin hi€u dién dp mdy phat dién d€ di€u chinh tOc d0 dOng cO 1a
gidi phdp don gidn nhat nhung chi phit hgp vGi trudng hop bién d6 dao
dOng cdi tai bén ngoai nhd. Khi tdi bén ngoai thay doi 16n, di€n dp may
phét dat gid tri 6n dinh m&i, khac vi gid tri On dinh khi khong tai.

1. SU dung tin hiéu tdc d6 dOng cO di€u khi€n van di€n tU cung cap
biogas cho d0ng cO cho gia tri di€n d4p On dinh nhung gidi phép nay chi
phtt hgp vdi dOng cO cong sudt nho.

2. SU dung tin hi€u tdc d0 dbng co d€ di€u khi€n van cung cap
biogas ki€u c0 khi hinh c6n c6 th€ 4p dung d6i v&i moi pham vi cdng sudt
cUa dOng c0, dién 4p dugc gi(t 6n dinh v&i mUc dao ddng nhd hon 5% gia
tri dinh mUc va thoi gian On dinh dién 4p nhd hon Ss.

3. C4c phuong phap st dung mach dién t& d€ gilt 6n dinh tOc d0
d0ng cO c6 db tin cay thap khi 1am viéc trong mdi truGng am thap, viéc
1ap dat, di€u chinh, stra chita can cé chuyén gia, khong phit hgp véi dia
chi s& dung nong trai, nong thon. Tuy nhién cdc gidi phdp nay c6 Uu di€m
12 khong cdi tao bl di€u tOc nguyén thly cla dOng cO.

4. Céc b0 diéu tOc ki€u co khi c6 dd tin cdy cao, phit hgp vGi moi
truOng s dung & ndng trai, ndong thon nhung can phdi cdi tao bd di€u
tOc nguyén thUy cUa dOng cO

5. Phuong 4n t6i Uu nhat d€ cdi tao dOng cO diesel sang sU dung
biogas 13 s dung b0 di€u tOc cO khi ki€u budm trén cO sG cdi tao bd
diéu tbc nguyén thly. Pién 4p cho bdi phuong 4n nay On dinh cao, giai
doan qud d0 On dinh dién 4p khi thay dGi tdi bén ngoai khong qua 2s.

6. Tinh toan hiéu qua kinh t&€, méi trudng:
6.1. Tinh todn hiéu qua kinh té:

Ddu tu ban ddu: Ham biogas 20m*® bang tdi ni 16ng: 6.000.000 VND;
POng co D10 (Trung Qulc) va mdy phat dién 5kW:8.000.000 VND.

Néu co s& st dung phdi dau tU toan b0 hé thdng (ham biogas, dOng
cO-mdy phat dién SkW va b0 phu kién) thi tOng s tién dau tu la
16.901.000 VND.

DOng co tiéu thu khodng 1m® biogas Ung vGi 1kWh dién.



Do d6 d€ dOng cO c6 thé 1am viéc lién tuc trong thdi gian dai, chiing
ta can bO tri thém tdi ch(a khi biogas du tr(t. POi vGi dOng cO kéo may
phét dién 5kW, ham sinh khi 20m® v§i tdi ch(ra khi 20m® c6 th€ ddm bdo
cho dOng cO chay lién tuc 6 gio.

Khi chay bang dau diesel, ddng cO kéo mdy phat dién SkW tiéu thu
khodng 10 lit dau trong 6 gid.

Gid s dOng cO chay 6 gi® mOi ngay thi ngUdi tiéu diing c6 thé tiét
ki€ém dugc khodng 2 tri€u dOng tién nhién liéu moi thang, tuong Ung 24
tri€u dOng mOi nim.

Do d6 khi chay bang biogas, ngudi tiéu ding c6 thé thu hdi vOn dau
tu cho bO phu ki€n cdi tao dOng cO sau 1,5 thang hoat dOng.

Né€u tinh dau tu toan bd hé thOng (hdm biogas, cum dOng cO-mdy
phét dién, b0 phu kién) thi ngu0i tiéu dung thu h6i vOn sau 8 thdng hoat
dOng.

Néu chiing ta s& dung 10.000 cum may phat di€én tuong tU chay
bang biogas thi mOi nim ching ta ti€t ki€m dugc 240 ti dOng nhién liéu.
6.2. Tinh todn hiéu quad moi trurong:

Lugng phat thai CO, khi dot chay 1 lit dau diesel 1a 2,64kg/lit.

Néu dbng cO kéo mdy phét dién SkW moi ngay chay 6 gid (tiéu thu
10 1it dau diesel) thi lugng phat thdi CO, cla dOng cO nay 1a 26,4kg/ngay,
tuong Ung vdi 9,5 tan CO, mOi nim.

Do d6 mOi nim vi€c st dung dOng cO biogas nay gép phan gidm
mUc d6 phat thdi CO, vao bau khi quyén khodng 9,5 tan.

Néu chiing ta s& dung 10.000 cum mday phat dién tuong tU chay
bang biogas thi mOi nim chiing ta han ché dugc 95.000 tan CO, phét thai
vao bau khi quy€n, gép phan dang k€ vao vi€c han ché sy gia ting nhiét
do trdi dat. )

VI. KET LUAN VA HUONG PHAT TRIEN:
1. Két ludn:



1. Trong vong n(a thé ky n{ra, cidc ngudn ning IUQng truyén thOng cé
nguOn gOc tU dau mO sé€ can ki€t. Nhan loai dang & trong giai doan nhu
cau nhién liéu ting cao trong khi nguOn cung cap dau mo gidm, hdu qud
12 gid dau thd ngay moOt gia ting, gdy danh hudng nghiém trong dén cic
nén kinh t€ phu thudc 16n vao ddu mo.

2. Ning 1ugng c¢6 ngubn gdc tU ning Iugng mat trdi 1a ngubn ning
lugng bén viing trong thang do thGi gian cla Thdi Duong Hé. Viéc
nghién cUu thanh cong va nhanh chéng dua vao Ung dung cdc gidi phdp
cong nghé vé ning 1UQng tdi sinh s& gép phan gidi quyét hai van dé 16n
lién quan dén su tOn vong cUa nhan loai, d6 1a ning 1Ugng va mdi truOng.

3. Nudc ta c6 hon 80% dan sO sOng & khu vuc ndng thon. Chat thdi
htu cO tU cdc qud trinh sdn xudt ndng nghiép rat phit hop cho viéc san
xuat khi biogas. Tuy nhién do sdn xudt & nong thon nudc ta con don 18,
khong tap trung nén cic hdm biogas c6 th€ tich bé, phit hgp vGi nhing
thi€t bi tiéu thu ning 1Ugng ¢ cong sudt nhod, trong d6 dOng co dOt trong
¢ nhd chay bang biogas d€ phuc vu cho sdn xudt va doi séng & ndng
thon c6 nhu cau rat 16m.

4. Gidi phdp 10c H,S bang phoi sat va hap thu CO, bang nudc 1a gidi
phdp don gidn, ré tién va c6 hi€u qud, phit hgp vGi dau tu cla ngudi dan
& khu vuc ndng thon. Chat Iugng khi biogas sau khi qua hé thOng 10c nay
c6 th€ st dung 1am nhién li€u cho dOng co dbt trong.

5. Cai tao dOng cO diesel sang chay bang biogas theo phuong thlfc
cung cap nhién li€u dual-fuel biogas/diesel th€ hién nhi€u di€m Uu viét
cd vé tinh kinh t&€ 1an bdo v& mdi trudng n€u chon dugc phuong 4n di€u
tOc tin cdy.

6. Dung tin hiéu dién 4p mdy phat dién d€ di€u chinh t6c d6 dOng co
1a gidi phap don gidn nhdt nhung chi phit hgp vdi trudng hgp bién dO dao
dOng cdi tai bén ngoai nhd. Khi tdi bén ngoai thay d6i 16n, di€én dp may
phét dat gia tri On dinh mdi, khdc vGi gid tri On dinh khi khong tai.

7. SU dung tin hi€u t0c d0 ddng co d€ di€u khi€n van cung cap
biogas ki€u ¢ khi hinh con c6 th€ 4p dung d0i v&i moi pham vi cong sudt
cUa dOng c0, dién dp dugc gilt 6n dinh v3i mUc dao dOng nhd hon 5% gia
tri dinh mUc va thoi gian 6n dinh dién 4p nhd hon Ss.



8. Cdc phuong phdp s dung mach dién t&r d€ gilt On dinh tbc db
d0ng cO c6 db tin cdy thap khi 1am viéc trong mdi truGng am thap, viéc
1ap dat, di€u chinh, stta chlta can c6 chuyén gia, khong phit hop véi dia
chi s& dung nong trai, nong thon. Tuy nhién cdc gidi phap nay c6 Uu di€m
12 khong cdi tao b0 di€u tOc nguyén thUy cUa dOng cO.

9. Cic b0 diéu tOc ki€u co khi c6 dd tin cdy cao, phit hOp vGi mdi
truOng s& dung & ndng trai, ndong thon nhung can phdi cdi tao bd di€u
tOc nguyén th(y cla dOng cO

10. Phuong 4n tOi Uu nhat d€ cai tao dOng cO diesel sang s dung
biogas 1a s& dung b0 di€u tOc cO khi ki€u budm trén cO sG cdi tao b0
diéu tOc nguyén thUy. Dién dp cho bdi phuong 4n nay On dinh cao, giai
doan qua d6 On dinh dién 4p khi thay d0i tdi bén ngoai khong qua 2s.

11. POng co dual-fuel biogas/diesel kéo mdy phat dién SkW moi ngay
chay 6 gi0 thi mOi nim ti€t kiém dudgc 24 tri€u dOng ti€n nhién li€u va
han ché dugc 9,5 tan khi CO, thai vao bau khi quyén.

2. Huéng nghién cltu phat tri€n:

1. Hoan thién viéc 10c tap chat trong khi biogas bang cdch 1am lanh
khi biogas xuOng -4 C d€ loai trr Siloxanes.

2. Nghién c(u gidi phdp luu tr( biogas d€ chay cic phudng ti€n co gidi
c® nhd & ndng thon (thuy€n nhd, xe ch® hang...)
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