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TOM TAT

KIM GIA BAO, Pai hoc Néng Lam TP.HCM. Thang 8/2007. “KHAO SAT
SU HOAT PONG CUA MAY PHAT PIEN 5 KVA CHAY BANG KHi BIOGAS U
TU PHAN HEO”

Gio vién huéng dan:

TS. DUONG NGUYEN KHANG

Dé tai thyc hién trén ddi tugng 1a may phat dién chay bang biogas hoic xang tai
trai chan nudi heo gia dinh anh Huynh Céng Bang & Héc Mon TPHCM va tai trai bo
truong Pai hoc Nong Lam TPHCM tir thang 3 dén thang 8 nam 2007, Nham tan dung
ngudn ning luong gas sinh hoc vira sach va ré dé thay thé nguén niang luong xang,
dau, than d4, dang gan can kiét.

Thi nghiém dugc tién hanh so sanh dong co chay bang khi biogas hoic xang & 3
murc tai nho, vira va cao duoc lap lai 10 lan, mdi lan cach nhau 7 ngay trong thoi gian
khao sat. Két qua thu dugc & 3 mirc tai nhu sau:

= Po chénh léch cong suat may chay bang biogas hoidc xing la khéng cao.
Cong suat & 3 muc tai thap, trung binh va cao khi chay bang xang lan
luot 12 630, 1316 va 2211 w chay bang biogas la 740, 1210 va 2129 w

= May sir dung nhién liéu biogas it 6 nhiém mdi truong. Du lugng khi thai
CH, CO, khi chay bang xang lan luot 1a 38 ppm, 1,57 %, luon cao hon
khi may sir dung nhién liéu bang biogas lan luot I 6,8 ppm, 0,04 %.

= St dung biogas tiét kiém dugc chi phi, nhu & mirc tai trung binh ciia may
sir dung nhién liéu xing dé tao ra cong suat 1316 W, phai can dén 2,52 |
xang chay trong 1 gio twong duwong voi 28476 VND. Trong khi do &
may st dung nhién lidu biogas dé tao ra cong suat 1210 gan bang cong
sut ¢ xang can 3,55 m® gas chay trong 1 gi¢' twong dwong véi 2840
VND

Tir nhitng két qua trén, c6 thé két luan st dung nang lwong méi gas sinh hoc
bao dam may phat dién van hanh tot, cong suat may phat dién cua 2 loai nguyén lidu

chénh léch khéng nhiéu, nong do khi thai caa nhién liéu gas sinh hoc thap va dat tiéu



chuan Euro 1, hiéu qua kinh té khi chay nhién liéu gas sinh hoc cao gap 7 lan nhién

liéu xang.
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Chuong 1
MO PAU
1.1. PAT VAN DPE

Hién nay, cudc sdng con ngudi ngay cang phong phu va hién dai. Diéu d6 c6
duoc 1a do sy tién bd vuot bac, phat trién nhu vii bdo cua khoa hoc k¥ thuat. Tuy nhién
chung ta lai tao ra nhirng chét thai trong cong nghiép ciing nhu trong néng nghiép gay
6 nhiém moi truong song, anh huong dén sirc khoé ciia chiing ta va cac sinh vat song
trén trai dat, gdy mat vé my quan cta thién nhién.

Bén canh d6, cac may moc hién dai phuc vu cho cudc séng con nguoi mudn
van hanh dugc phai can c6 ning luong. Ning luong ¢ day co thé la than, dau diesel,
xing, gas, dién. Nhu cau vé ning lugng la rat 16n, ngudi ta dy tinh trong twong lai
khoang 100 nim nita ngudn nang leong tir thién nhién dau mo, than da...sé can Kiét.
Vi vay, khong riéng gi Viét Nam ma ca thé giéi dang co nhiéu hudng nghién cau dé
tim ra nguon nang leong sach, ré tién thay thé cho than da dau mo. Vi du: Nhu ¢ Ha
Lan, ho loi dung sirc gié dé tao ra dién, & Nhat va nhiéu nudc dang nghién ciru dé tan
dung nguon nang leong mit troi tao dién nang, chay xe...vira ré lai an toan. Bén canh
d6 mot s nudc lai dung nang lwong hat nhan dé tao ra dién, vai nuéc lai str dung stc
nudce tao dién nang nhu Viét Nam, Trung Québc, My...

Nudc ta c6 mot nén nong nghiép chan nuodi kha doi dao. Nong dan chung ta
thuong sir dung phan chudng bén cho cay trong, lam thirc an cho ¢4, gia stc. Ngoai ra
phan heo bo, khi & 1én men vi sinh vat yém khi s& cho ra ham luong khi metan rat I6n,
khi nay c6 thé dung dé dét chay nhu khi gas khai thac tir thién nhién. Chung ta co thé
sir dung khi gas sinh hoc (biogas) nhu ngudn ning luong phuc vu doi séng cho con
nguoi, vira giam 6 nhim méi trudng vira tao nang luong ré tién an toan, tiét kiém tién
cho nguoi chan nuéi. Vi vay nghién ciru st dung gas sinh hoc dé chay may phat dién
tao ngudn nang luong sach la rat can thiét.

Chinh vi thé, dugc su dong ¥ cia B6 mon CNSH, dudi sy hudng dan cua T.S
Duong Nguyén Khang, chung t6i tién hanh dé tai: “Khao sit hoat dong ciia may

phit dién 5 KVA chay bing khi biogas i tir phan heo”.



1.2.  Muc dich va yéu ciu
1.2.1. Muc dich

Tan dung ngudn gas sinh ra tir phan heo, dugc 1én men trong qua trinh u phan
yém khi dé van hanh may nd phat dién phuc vu san xuat va han ché 6 nhiém moi
truong.
1.2.2. Yéu ciu

- Ghi nhan leong khi biogas hoic xang can dé chay may phat dién cong suat 5
kVA trong vong 1 gio.

- Ghi nhan cong suat va kha ning tai cua may phat dién khi chay bang biogas
hoic xiang & ché do khang va co tai..

- Xac dinh thanh phan khi xa ra tir may khi chay bang biogas va xang & ché do

khong tai va co tai.



Chuong 2
TONG QUAN TAI LIEU

2.1. Ly thuyét vé biogas
2.1.1. So lwge vé biogas

Biogas, hay con goi 14 khi sinh hoc, dugc phat hién vao cudi thé ky 18 14 san
pham thu duoc sau mot loat cic qua trinh phan huy cac chat hiru co phirc tap trong
diéu kién moi trudng khong co oxy thanh cac chat hiru co don gian hon dudi tac dung
clia cac vi sinh vat ky khi. Biogas chira chu yéu 1a métan (50 — 70 %) va CO, (25 — 50
%) va cac tap chat khac nhu H,S, CO, NOy... Trong d6 métan (CH,) duoc ménh danh
la nhién liéu sach, c6 nhiét tr1 cao, 1 m?® CH, khi ddt chay toa ra mot nhi¢t lugng tuong
duong véi 1,3 kg than da; 1,15 lit xang; 1,17 con hay 9,7 KW dién. Néu sir dung biogas
lam nhién lidu, 1m® khi biogas c6 thé cung cp cho dong co 1 sirc ngua chay trong 2
gid. Vi vay néu khi biogas dugc loc sach cdc tap chat thi chung sé& 1a ngudn nhién liéu
thay thé rat Iy tuong dé chay dong co ddt trong trén co so cic thanh tuu da dat duoc vé
dong co sir dung nhién li¢u khi.

O Viét Nam dén cudi thap nién 70 thi khi sinh hoc méi bat dau dugc chua ¥, do
tinh hinh thiéu hut ning lugng va xu hudéng di tim ngudn ning luong méi, trong dé co
su phat trién khi sinh hoc tir ham @ dugc dic biét cht y. Tuy nhién dén nhitng nim gan
day tai u khi lam bang nylon méi thuc su phét trién va duoc ap dung rong rii trén ca
nude. Uu diém 1a gia thanh ré, dé lap dat va phu hop véi mo hinh chian nudi ho gia
dinh. Qua trinh san xuét biogas 1a mot loat cac qua trinh phan huy cac chit hiru co
phirc tap trong diéu kién méi trudng khong co oxy thanh cac chat hiru co don gian hon
duéi tac dung cta cac vi sinh vat ky khi. Hé thong biogas da xir 1y rat tot ngudn nuée
thai trong chin nudi, cung cip nudc tudi sach va phan bon tdt cho trdng trot bén canh
d6 tan dung ngudn khi métan lam khi d6t cho gia dinh, gop phan nang cao kinh té cho
nha nong.

2.1.2. Co ché tao thanh khi sinh hoc trong hé thong biogas
Sy tao thanh khi sinh hoc 1a mét qué trinh 1én men phirc tap xay ra qua nhiéu

phan ung, cudi cung tao ra CH, va CO, va mot sb chét khac. Qua trinh nay dugc thuc



hién theo nguyén tic phan huy ky khi, duéi tic dong cua cac vi sinh vat yém khi dé
phan hiy nhitng chat hitu co ¢ dang phirc tap chuyén thanh dang don gian 1 chat khi
va cac chat khc.

Su phan huy ky khi dién ra qua nhiéu giai doan tao ra hang ngan san pham
trung gian nho sy hoat dong cua nhiéu chung loai vi sinh vat da dang. D6 1a sy phan
huy protéin, tinh bot, lipid dé tao thanh acid amin, glyceryl, acid béo, acid béo bay hoi,
methylamin, cung cac chit doc hai nhu tomain (doc t thit théi), san phém bdc mui
nhu indole, scatole. Ngoai ra con c6 céc lién két cao phan tir ma n6 khong phan huy
dugc bai vi khuan yém khi nhu lignin.

Tién trinh tong quat nhu sau:

(CeH1005), + NH20 = nCeH1,05

Mot phan CH, da bi giit lai trong mot s6 san pham qua trinh 1én men bang cach
két hop véi cac ion K*, Ca®*, NH,*, Na*. Do d6, hdn hop khi sinh ra cé tir 60 — 70 %
CH, va khoang 30 — 40 % CO,.

Nhitng chat hitu co lién két phan tir thap nhu duong, dam, tinh bot va ngay ca
cellulose co thé phan huy nhanh tao ra acid hitu co. Cac acid hitu co nay tich tu nhanh
sé gay giam su phan huy. Nguoc lai lignin, cellulose dugc phan huy tir tir nén gas
duoc sinh ra mot cach lién tuc. Tom lai, qua trinh tao khi métan cé thé dién ra theo hai
con dudng va mdi con duong theo 2 giai doan sau:

> Con dwong thir nhit:

+ Giai doan 1:

Su acid hoa cellulose: (CgH1¢0s), + H,O = 3nCH;COOH.

Sy tao mudi: cac bazo hién dién trong moi truong (dic biét 1a NH,OH)

s& két hop véi acid hitu co.

CH3COOH + NH4OH = CH;COONH, + H,0O

¢ Giai doan 2:

Lén men methane do sy thuy phan ciia mudi hitu co

CH3;COONH, + H,O = CH, + CO, + NH,OH.
» Con dwong thir hai:
¢ Giai doan 1
Su acid hoa: (CgH19Os), + NH,O = 3nCH3;COOH



Thuy phan acid tao CO, va H,.
COZ + 4H2 = CH4 + 2H20

+ Giai doan 2

Methane duoc tong hop tir mot sé truc khuan khi sir dung CO, va H,
COZ + 4H2 = CH4 + 2H20

Nhu vay, ca hai con duong ning suat tao khi métan phu thudc vao qua trinh
acid hoa. Néu qua trinh 1én men qua nhanh hoac dich phan cé nhiéu chat lién két phan
tir thap s& dé dang bi thuy phan nhanh chong dua dén tinh trang acid hoa va ngung tré
qua trinh 1€én men métan. [2]

Mat khac, vi sinh vat tham gia trong giai doan mot cua qua trinh phan huy ky
khi déu thudc nhom bién dudng cellulose. Nném vi khuan nay hau hét co cac enzyme
cellulolase va niam rai rac trong cac ho khac nhau. Hau hét Ia cac truc trung cé bao tu,
co6 trong cac ho: Clostridium, Plectridium, Caduceus, Endosponus, Terminosponus.
Chung bién dudng ¢ diéu kién yém khi cho ra CO,, H, va mot sé cac chat tan trong

nudéc nhu formate, acetat, alcohol, methylique, methylamine. Co ché 1én men cua vi

sinh vat yém khi dugc tom tit qua so d6 sau:

_ Carbonlrydrate "
Protein Cellulose Lipid
Starch, sugar
Pentosan
(Hermicellulose)
LJ \ /
Armino acid Metanol Monosacharide Glycerol
Fatty acid
NH Butyrate
Ethanol
Formate Acetate Lacta_lc
CO Succinate
H : Propionate
v
CH +

Hinh 2.1. Co ché 1én men ciia vi sinh vat yém khi



2.2. M@t sé yéu té anh hwang dén qua trinh tao khi biogas
> Diéu kién ky khi tuyét dbi
La su 1én men dé phan hay mot hop chat hitu co trong binh u doi hoi phai ¢
diéu kién ky khi hoan toan, vi su ¢6 mit caa oxy s& anh huéng 16n dén kha nang hoat
dong cua nhom vi sinh vat tao khi, su tao khi co thé giam hay ngung han.
» Nhiét 3o
Nhiét do ciing lam thay d6i qua trinh sinh gas trong binh a, vi nhém vi sinh vat
yém khi rat nhay cam véi nhiét do. Chung hoat dong téi wu & nhiét do 31°C-36°C,
dudi 10°C nhom vi khuan nay hoat dong yéu, dan dén ap luc gas s& yéu di. Tuy nhién,
nhiét d6 cho chung hoat dong ciing cé thé thap hon nhiét d6 téi wu, trung binh vao
khoang 20°C-30°C ciing thuan lgi cho chang hoat dong. Nhom vi khuan sinh khi
métan rat nhay cam véi su thay d6i dot ngot cua nhiét 6. Nhiét do thay déi cho phép
hang ngay la 1°C (UBKHKT Ddng Nai — 1989).

> Amdo
Am d6 cao hon 96% thi toc do phan huy chat hitu co giam, san luong gas tao ra
it.
Am db thich hop nhat cho vi sinh vat hoat dong 1a 91,5 — 96 %.
> pH
pH ciing gop phan quan trong dbi voi hoat dong séng caa vi sinh vat tao khi
métan. Vi khuan sinh khi métan & pH: 4,5 - 5 (Young va ctv., 1989) khi pH > 8 thi
hoat dong cua vi sinh vat giam nhanh (Nguyén Thi Thuy, 1991)
» Thoigianu
Thoi gian 1 dai hay ngan tay thudc vao luong khi sinh ra. Vi nhiét do, 6 pha
loang, ti 1& cac chat dinh dudng thich hop thi thoi gian u khoang 30 - 40 ngay
(UBKHKT Dong Nai, 1989).
> Ham luong chét ran
Ham luong chiém dudi 9 % thi hoat dong cua tai u s& tot. Ham luong chat rin
thay doi trong khoang 7 — 9 % va phu thudc vao kha nang sinh gas tét hay xau. O Viét

Nam vao mua kho nhiét do cao su phan huay tot, nén ham lugng chét ran trong binh



giam vi thé viéc cung cip chat rin cao hon c6 thé chip nhan dwoc va nguoc lai
(UBKHKT Déng Nai, 1989).
> Thanh phan dinh dudng
Dé dam bao qua trinh sinh khi dién ra binh thuong, lién tuc thi phai cung cap
day da nguyén liéu cho qua trinh sinh truang va phat trién caa vi sinh vat. Thanh phan
chinh ctaa nguyén liéu la C (& dang cacbonhydrate, tao nang luong) va N (¢ dang
nitrate, protein, amoniac tham gia vao cau trac té bao)
DPé dam bao sy can dbi dinh dudng cho hoat dong cua vi sinh vat ky khi thi can
cha y dén ti 16 C/N. Ti I¢ thich hop Ia tir 25/1 — 301 (UBKHKT Ddng Nai, 1989).
> Cac chat gy tré ngai cho qua trinh 1én men
Vi khuan sinh métan rat dé bi anh huong bai cac doc té va cac hop chat vo co.
Theo nghién ciru cia Nguyén Viét Niang ham lugng cac chét sau co kha nang ¢c ché
qua trinh 1én men cua vi sinh vat ky khi.

Bang 2.1. Thanh phén ho4 hoc gy tré ngai cho qua trinh 1én men

Tén hoa hoc Ham luong
SO~ 5.000 ppm
NaCl 40.000 ppm
NO, 5 mg/100 ml

Cu 100 mg/I

Cr 200 mg/I

Ni 200 — 500 mg/I
CN’ 25 mg/l

Alkyl benzen sulfonate 20 — 40 ppm

NH; 1.500 — 3000 mg/I
Na 3.000 - 5.500 mg/l

K 2500 - 4.500 mg/I
Ca 2.500 - 4.500 mg/I
Mg 1.000 - 1.500 mg/I




Ngoai cac yéu to trinh bay ¢ trén lugng gas sinh ra con phu thudc vao mot so
yéu t0 khac nhu chicu dai va chi€u rong tai u, loai phan...[2]

Bang 2.2. Piéu kién thich hep cho qua trinh phan hiy ki khi

Nhiét 6 Tién trinh Mesophylic 95°F

Nhiét d6 Tién trinh Thermophylic 130°F

pH 7-8

P kiém 2500 mg/L t6i thiéu
Thoi gian luu trir 10-30 ngay

Ti 1& cac chat dinh dudng 0.15-0.35 Ib VS/ft’/d
San lugng biogas 3-8 ft’/Ib VS
Luong métan 70%

2.3.  Céc san pham ciia hé thong biogas
2.3.1. Khi dot

Thanh phan khi d6t cua hé thong biogas bao gom: 60 — 70 % CH,; 25 — 40 %
CO, la mot ngudn nguyén liéu maéi thay thé cho than, cui, dau...khong dé lai muoi
than hoac tro bép nén viéc lam vé sinh dung cu nau nudng ciing dé dang hon, nang cao
chat lugng cudc sbng cho con ngudi.
2.3.2. Phan bon

Thanh phan cia can nuéc thai sau khi qua hé théng biogas co cac chat dinh
dudng thip hon dugc dung lam phan bon hoac lam thic an cho ca. Pic biét theo mot
s6 nghién ctru cho thay sé luong au trang va giun san giam rd rét so véi phan tuoi, do
d6 an toan hon khi ding nuéc thai nay dé tudi cay.

Bang 2.3. Hiéu qua xir Iy phén ciia hé thdng biogas

Chi tiéu Trude khi x 1y | Sau khi xu Iy

pH 7,4 78-179

COD (mg/l) 32.000 5.800 - 6.600

BOD (mg/l) 10.600 3.400 - 3.900

E.coli (MPN/ml) 15,76x10’ 12 - 15,26x10*
Coliform (MPN/I) 18,97x10™ 12,3x10° - 25,74x10°
Streptococcus (MPN/I) 54,5x10° 0,31 - 2,7x10°

Trung ky sinh trung (trung/g) | 2.750 105 - 175

(Nguyén Thi Hoa Ly, 1994;Trich dan boi Nguyén Thi Ha M§, 2002)



2.3.3. Pinh nghia vé biogas

Biogas 12 hdn hop nhiéu loai khi khac nhau gdm: métan (CH,), cacbon dioxit
(CO,), hydro sulfit (H,S), nito (N5), va mot luong nhé cac tap khi khac. Hon hop cac
loai khi trén sinh ra tir qua trinh phan hity cac hop chét hitu co trong méi truong yém

khi.

> Thanh phan cia biogas
Bang 2.4. Thanh phan ho4 hoc khi biogas

CH, 50 - 70 % thé tich
CO, 20 - 50 % thé tich
Hoi nudc 0,3 % thé tich
N, 0-5 % thé tich
0, 0-2 % thé tich
NH; 0-1 % thé tich
H,S 50 - 5000 | ppm

Chat khac <1 % thé tich

2.3.4. Tinh chit ciia biogas
> Tinh chat vat ly

Nhiét tri 4 — 8 kwh/m?®
Khéi lugng riéng 1,2 kg/m®
Nhiét d6 bat lira 700°C

Thé tich tang khi chdy 612 %
» Tinh chit hoa hoc ciia biogas
Do biogas 1a hdn hop gdm nhiéu chat nén né mang tinh chat hoa hoc cia timg

chat c6 trong thanh phan biogas. O phan nay chi néi vé tinh chat vat Iy ciing nhu so
luoc vé tinh chat hoa hoc cua timg thanh phan trong biogas con co ché sinh ra cac chat
duoc trinh bay cu thé trong phan 1én men tao CH, 1a thanh phan chinh cua biogas.

% Métan (CH,)

Métan thudc nhom parafin c6 cong thurc cAu tao chung la C Hyp.q.

v' Tinh chat vat Iy



Métan 1a chat khi khéng mau, khong mui va nhe hon khéng khi. Nhiét
d6 dong dic -182,5°C, nhiét do hoa 1ong -161,6°C. O 25°C, 4p suét latm. Métan
¢6 khdi lwong riéng 0,660 kg/m>. Métan la chit d& chay; nhiét do bét lira 537°C;
nhiét do khi chay c6 thé dat dén 2148°C; ti 16 co thé bét ltra 5 - 15 % thé tich.
D6t chay hoan toan 1 m® CH, sinh ra niang lugng khoang (5500 - 6000) kcal.

v' Tinh chit ho4 hoc

Phuong trinh chay: CH;+0,=C0,+2H,0+Q
Khi dbt chay métan, sinh ra mét nhiét Iuong Q = 50.000 kj/kg hoac
36.000 kj/m°n.

¢ Khi cacbonic (CO,)

Khi cacbonic khong phan ung véi khi O, nén khong tham gia vao qua trinh
chay cua dong co. Tuy nhién, lugng CO, co trong biogas qua nhiéu lam giam thé tich
ctia CHy; anh huong dén cong suat cia dong co.

% Khi nito' (N,)
v' Tinh chit vat Iy
Nio la chat khi khong mau, khong mui, khong vi. Khdi lwong riéng cia
nito la 1,146 Kg/m® & 25°C, 1 atm. Khi nito ton tai & khép noi, chiém 78,084 %
theo thé tich khong khi. Nito déng dic & 63,34°K va hoa long ¢ 77,4°K.
v" Tinh chat ho4 hoc
O nhiét do binh thuong, trong khong khi, khi nito khong phan tng véi

cac chat khac. Tuy nhién, & nhiét d6 cao (khoang 1600°C) nito phan tmg vo1 O,

c6 trong khong khi tao thanh cac NOy; tuy thudc vao luong O, tham gia phan

g ma chét tao thanh c6 thé 1a N,0, NO, NO, N,Os...

% Khi amoniac (NHj;)
Amoniac con c6 tén la hydrogen nitride, spirit of hartshorn, nitrosil, NH;...
Amoniac ton tai trong biogas ¢ thé khi.
v' Tinh chit vat Iy
Amoniac ¢6 mui khai, khong mau nhe hon khong khi 0,589 lan; khdi
lwong riéng 0,6381 kg/m®, nhiét d6 dong dic -77,73°C, nhiét d6 hoa long -
33,340C. 0] OOC, 88,9 g amoniac c6 thé hoa tan hoan toan trong 100 ml nudc.
v Tinh chit hoa hec
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O nhiét do cao amoniac két hop vé6i oxy dé tao thanh cac hop chit NO,.
Vi du phan trng sau xay ra & 850°C va cin co xuc tac:

4 NH;+5 0, =4 NO + 6 H,0O
Khi hydro sulfua (H,S)

v' Tinh chat vat Iy

La chit khi khong mau, c6 mui tring thdi. Khdi luong riéng
1,363Kg/m°, nhiét do dong dic -82,3°C, nhiét d6 hoa long -60,28°C; c6 thé hoa
tan vao nuodc tao dung dich acid H,S, d hoa tan thép, & 40°C 0,259 H,S hoa tan
hoan toan vao 100 ml nudce.

v" Tinh chat ho4 hoc

H,S 1a khi doc anh huong dén sic khoé con nguoi. Luong H,S trong
khong khi <0,0047 ppm nguoi ta ngli thdy mui trang thdi; >1000 ppm anh
huong nghiém trong dén duong ho hap. H,S 14 khi cia acid yéu, it co kha ning
an mon kim loai. Tuy nhién, & nhiét do cao H,S phan rng vdi oxi, tao ra cac
hop chét c6 tinh acid manh hon, c6 thé dn mon kim loai rat nhanh.

2H,S + 30, = 2H,S0;

H,S + 20, = H,SO,

Do trong biogas thanh phan H,S c6 kha ning lam mon dong co nén
biogas dung 1am nhién liéu cho dong co ddt trong ta phai tién hanh khur, loc di
thanh phan H,S.

Hoi nuwoce

Trong khong khi luén ludn tdn tai mot lugng hoi nudc nén thanh phﬁn cua

biogas ciing chira mot luong hoi nude dang ké c6 anh hudng dén qua trinh chay lam

giam lugng nhiét sinh ra.

/7
0‘0

Cic thanh phan khac

Trong biogas con c6 mot sé loai khi khac nhung chi chiém mét lwong nho,

khong dang ké va ciing khong gay anh huong dén tinh chat caa biogas.

2.4.
2.4.1.

Tiém ning va ng dung cia biogas
Tiém ning

Nudc ta 1a mot nude nong nghi¢p phat trién ¢d so luong vat nuodi rat 16n voi gan

5 triéu con bo, 3 tri€u con trau va 23 tri¢u con lgn nén nguon biogas 1a rat 16n.

11



Bang 2.5. Thong ké so lwong khi biogas sinh ra tir phan gia siic

Nguyén liéu vao ham u Luong khi biogas sinh ra Thanh phan métan (%
yém khi (m®/ tAn phan) thé tich)
Phan trau, bo 260 - 280 55-65
Phan heo 561 55-60

Biang 2.6. Thong ké so lwong phan trong ngay ciia gia siic

Vat nuoi Luong phan (kg/ngay)
Trau 14
Bo 14
Lon 2,44

Luong khi biogas c6 thé thu dugc trong mot ngdy tir tru va bo:
(3.000.000 + 5.000.000) x 14 x 0,36 = 4.032.000 m® gas/ ngay.
(1 kg phén trau, bo G yém khi s& sinh ra 0,036 m® gas.)

Luong khi biogas c6 thé thu dugc trong 1 ngay tir heo:
23.000.000 x 2,44 x 0,045 = 2.525.400 m® gas/ngay.
(1 kg phan heo 0 yém khi s& sinh ra 0.045 m°gas)

Toéng luong gas c6 thé ldy duoc: 4.032.000 + 2.525.400 = 6.557.400

m3gas/ngay.

2.4.2. Ung dung cia biogas

Biogas c6 chira métan 1a chit d& chay nén dugc dung thay thé gas ti nhién
trong viéc nau in hang ngay. N6 ciing c6 thé duoc dung lam nhién liéu thay thé cho
xing hodc dau diesel dé chay may phat dién tao ngudn ning luong sach, can thiét
trong cudc sdng ctia con ngudi. Ngoai ra hé théng biogas gép phan lam giam sy 6

nhiém méi truong tir phan gia suc. Cac chét thai cua hé thdng ciing duoc tan dung 1am

thirc an cho ca.

Dugc coi 1a mét trong nhiing nguon nhién liéu tuong lai cho xe hoi, biogas vira

thay thé duoc dau tho, lai vira 1am dep long cac nha hoat dong moi trudng. Tuy nhién,

gia thanh san xuat van con ¢ mtrc kha cao [6].
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Theo du bao cia cong ty nghién ctu thi trudng J.D.Power, dén nim 2012, tai
My, cac phuong tién van tai dung dong co hybrid hay dong co diesel sach s€ co thi
phan ting hon gap doi hién nay, tir 4,8% sb xe & thi truong nay 1én 11 %. Pau thang 7,
Honda d3 c6 khach hang dau tién thué chiéc xe st dung nhién liéu hydro cua hing dé
sit dung hing ngay, md dau cho qua trinh thuong mai hoa sb luong 16n kiéu xe nay
[6].

Dau tho cang ngay cang ting gia 1 stc ép dé cac hiang xe tim kiém ngudn nhién
lieu méi. Citroen, DaimlerChrysler, Fiat, Ford, GM, Opel, Peugeot, Renault va
Volkswagen (VW), nhitng hang xe di ti€n phong trong qua trinh hién thuc hoa biogas
dang rat ky vong vao su ung ho cia chinh quyén cac nude dé biogas cung hybrid, pin
nhién liéu s& 1 nguon ning lwong méi thay thé cho dau mo trong tuong lai [6].

2.5. M@t s6 ham yém Khi tao biogas hién nay
2.5.1. Dang him vom

Ham u yém khi dang vom cé thé 1a hinh vudng hoic hinh tron duoc dat trén hay

dudi mat dat. HAm a dang nay cho gas twong dbi thap, khong thé bé tri tay quay, kho

XUc rira, ton khong gian nhung gia dau tu it, khong thé di doi khi can thiét.

Hinh 2.2. Him dang vom

2.5.2. Dang ham giéng c6 khoang chira gas noi

Ham u dang nay thuong duoc xay bang gach, cac dng vao va ra duoc xay thang
dé chéng nghet. Him van hanh lién tuc.

Ham co cau tao khoang gas noi nén dé dang xuc rira. Ap suat sinh gas khong

d6i va c6 thé xoay khoang gas dé sdy.
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2.5.3. Dang ham 1 tai déo

Hinh 2.3. Dang ham u tii déo

Ham u dang nay cé nhiéu wu diém: dé di chuyén khi can thiét, ap suat gas
khong d6i, hoat dong lién tuc, cho gas nhiéu hon cac dang ham khac cung thé tich.
Tuy nhién, do vat liéu ché tao la plastic nén dé xi, v khong thé vét vang bé mit sac
rira va bé tri tay khuay.

2.5.4. Ham u dang bé tong, composit

Ham u dang nay dugc phat trién dua trén ham u dang tui déo. Vat liéu ché tao
ham duoc thay thé bang bé tong hodc composit. Piéu ndy 1am ting gia thanh; tuy
nhién cac vat liu nay da khic phuc duoc rat nhiéu nhuoc diém ctia hAm 1 tai déo.

Ngoai 3 dang ham u trén con ¢ nhiéu kiéu ham a khac. Tuy nhién, luong khi
sinh ra ¢ cac dang ham nay khang cao va khong phd bién mit khac do gigi han dé tai

nén chang toi khong dé cap dén trong phan nay.
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Hinh 2.4. Him composit 5m°® lip dit tai Bén Tre

2.6.  So lwge dong co ddt trong
2.6.1. Ly thuyét co ban vé dong co ddt trong
2.6.1.1. Pinh nghia

bong co 1a mot thiét bi thuc hién viéc chuyén doi bat ky mot dang nang lugng
nao d6 sang co nang dé din dong may cong tac.

DPong co nhiét 14 mot thiét bi chuyén doi hoa ning do dbt chay nhién liéu thanh
nhiét ning va bién nhiét ning nay thanh co ning. Pong co nhiét lam viéc theo hai qua
trinh:

> D6t chay nhién liéu dang dic, 16ng hodc khi dé sinh nhiét.
> MBoi chit cong tac thay doi trang thai dé sinh cong.

DPong co d6t trong 1a dong co c6 hai qua trinh trén xay ra ciing mot noi, nhiét
nang dat dugc bang su d6t chay nhién liéu bén trong dong co. Nhiét ning tich liy
trong khi chay c6 nhiét do va ap suit cao day piston di xudng lam quay truc khuyu cta

dong co va truyén mdémen ra ngoai cho céc thiét bi cong tac.
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2.6.1.2.Nguyén ly hoat dgng cia dong co 4 ky
a. Pinh nghia déng co dét trong 4 ky

Dbong co ma 1 chu ky hoan thanh trong 4 hanh trinh. No6i1 cach khac, piston phai
chay 1én xudng 4 1an, truc khuyu quay 2 vong, truc cam quay 1 vong. Nhu viy, trong
dong co 4 ky sau 2 vong quay truc khuyu (720%) hodc 4 hanh trinh cua piston chi co 1
hanh trinh sinh cong.

Trong mdi chu ky cong tac ciia dong co d6t trong, ta thdy xay ra 4 qué trinh
lién tiép nhau la: nap, nén, chdy - din no sinh cong va thai. Cac qua trinh nay duogc lap
di 1ap lai mot cach tudn hoan (cac chu ky) trong xy lanh dong co va thoi gian dién tién
ctia chung 12 nhu nhau. Vi vay, ta ¢6 thé néi ching c6 tinh chu ky. [4]

b. Nguyén Iy hoat dong theo chu trinh ly thuyét
Theo chu ky 1y thuyét mdi ky khoi sy ngay tai 1 diém chét ma ciing cham dirt
ngay tai 1 diém chét. Trong dong co 4 ky thi mdi ky s& thyc hién 1 qua trinh va c.
> Ky nap/hut: Thuc hién qué trinh nap, piston dich chuyén tir DCT xudng DCD.
> Ky nén: Thuc hién quéa trinh nén , piston dich chuyén tir BCD 1én DCT.
> Ky sinh cong: Thyc hién qué trinh chay - dan no, piston dich chuyén tir DCT
xubng DCD.
> Ky thai/xa/thoat: Thyc hién qué trinh thai san vat chay, piston dich chuyén tir
bCD lén DCT.
Pong co hoat dong theo chu trinh 1y thuyét néu trén s& mat khoang 15 — 30 %
cong suit vi cac 1y do sau.
» Khong thai sach dugc san vat chay.
> Khong nap dugc diy MCCT méi.
> Khong chiy ding thoi diém.
Trén thyuc té dong co hoat dong theo chu trinh cong tac thuc té nham tang tdi da

cong suat va hi¢u suat ctia dong co.
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c. Nguyén Iy hoat dong theo chu trinh thyc té [1]
> Ky hat (hanh trinh nap): Hanh trinh nap thuc té 16n hon hanh trinh nap 1y thuyét

vi

Bo ché hoa khi

j}J— Hong nap

Hon hop xupap
nap (mo) xupap
thai (d6ng)
Vung ap suit chan
khong cuc bd

Piston
xilanh

Truc khuyu

Hinh 2.5. Qua trinh nap

XU pap nap méd sém trudc khi piston tédi DCT, tuong ing vdi gbc quay truc
khuyu tir 3°dén 12° truéc DCT.

Xu pap nap tiép tuc mé trong sudt thoi gian piston di tir PCT xudng t6i DCD,
twong g vi goc quay truc khuyu 180° .

Xu pap nap dong tré sau khi piston da qua khéi PCD di nguoc tré 1én, twong
g vdi goc quay truc khuyu khoang tir 30° dén 60° sau DCD.

DPong co c6 tée do (sb vong quay truc khuyu) cang cao thi goc mé sém, dong
tré va Xu pap nap cang 16n. Xu pap nap mé sém trong ltic Xu pap thoat chwa dong lai.
Vi thé c6 ton tai mot khoang khac rat ngan (thodi gian tinh theo gidy) 2 Xu pap hut va
thoat cing mé (cdi nhau), goc quay truc khuyu ma ca 2 Xu pap cung mé goi la goc
trung diép. Ma ciing vi khoang thoi gian iy qua ngan nén khi chdy khong du thi gid dé
doi nguoc lai bo ché hoa khi. Muc dich m& sém va dong tré Xu pap hut nham tang
luong khi nap méi vao xy lanh dong co, tir d6 ting dugc cong suat phat ra cia dong
co.

Mic du xu pap hat déng tré, trong ltc piston da di 1én ma khi nap méi khong bi

day ra ngoai (ra dng gop nap) vi nhimng 1y do sau day.
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% Quan tinh (trdn) hut khi nap van con manh vi may chay nhanh.

% Trong Xy lanh con chan khong, c6 nghia 1a 4p suét trong xy lanh nho hon ap
suat khi troi.

% O gan diém chét truc khuyu quay mot vong cung dai, trong khi piston di
dugc mot doan duong ngén.

% Tuy nhién & mot s6 dong co chay chdm Xu pap hut c6 thé mo tré khi piston
d3 di qua khoi DCT, twong tmg vé6i goc quay truc khuyu khoang tir 0° - 8°
sau DCT. Muc dich cua viéc m¢ Xu pap huit sau khi Xu pap thoat da dong la
dé cho khi chdy duoc thai sach ra khéi xy lanh trudc khi hat khi nap méi
vao xy lanh.

» Ky nén (Hanh trinh nén - thi ép)

Xupap nap(dong)
Xupap thai(dong)

Hoa khi

xilanh

) L vong quay(truc khuyu)

Truc khuyu

Hinh 2.6. Qua trinh nén
Qua trinh nén thuc té khi nap méi trong xy lanh bat dau khi Xu pap nap vira dong
va chim dat khi piston gan 1én t6i DCT, tuwong Gng véi goc quay truc khuyu khoang tir
0° dén 22° truée DCT goi 1a goe danh lira sém (Lic bugi net lta - ddi voi dong co xdng)
hodc goc phun som (ddi v6i dong co Diesel). Vi thé hanh trinh nén thuc té nho hon
hanh trinh nén 1y thuyét, twong Gmg v6i goc quay truc khuyu nho hon 180°.

Trén thyc t& hanh trinh nén 13 hanh trinh tiéu hao cong (cong am), duoc nhan tur
cong du cua banh tron (banh da) hoac tir cong gian nd (cong duong) cuia cac Xy lanh
khac trong dong co. Tuy nhién, nhd ¢6 qué trinh nén nhiét do va ap suat cia MCCT
tang cao. Vi du : mot dong co xdng co ty sd nén 1a 7, thi khi piston 1én t6i gan DCT 4p

18



sudt hoa khi ting 1én khoang 8 atm va nhiét do 1én khoang 300°C. Trong diéu kién
nhiét d6 va 4p suit cao nay hoa khi sin sang bdc chdy khi c6 tia lira dién phong ra tai
bugi.

» Ky chay - gian n¢ (hanh trinh sinh cong)

Xupap nap(dong)
Xupép thai(dong) s

> Bugie
Piston
xilanh
Thanh truyén
Truc khuyu

Hinh 2.7. Qua trinh chay va gian n¢

Qua trinh chay thuc té xem nhu duoc bt dau lac bugi net ltra (d6i voi dong co
xdng) hodc lac nhién liéu diesel phun vao xy lanh (d6i véi dong co Diesel), twong tng
v6i goc danh Ira sém hodc goc phun sém.

O dong co xing, hoa khi bi ép nong san, gip phai tia lira dién bdc chdy rat
nhanh (chi trong vong khoang 1/200 cua gidy dong ho). Nhiét d6 va ap suat khi trong
xy lanh tang 1én rat nhanh va rat cao (T = 2200 — 2500°C, P = 35 atm). Chinh nho 4p
luc cao nay day piston di xuéng manh lam cho truc khuyu va banh trén quay. Khi
piston di xudng thé tich xy lanh (V}) tang, khi chay gidn nd sinh cong. Khi tay quay
truc khuyu con khoang 45° trudec DCD thi Xu pap mé chdm dirt qué trinh gidn né sinh
cong va bat dau qua trinh thai khi chay ra khoi xy lanh. Nhu vay Qua trinh chdy - gidn

nd thuc t& nho hon qué trinh chay - gidn nd 1y thuyét.
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» Ky thai (thi thoat hay con goi 1a hanh trinh thai)

Xupap nap(dong)
Xupap thai(mo)
S

Puong thai

kY

-»% Hai vong quay

/ N

{ \QA Truc khuyu
o/

Hinh 2.8. Qua trinh thai

Xu pap thoat mé sém 45°, khi chdy tuén ra ngoai mot phin 16n, ap suét khi
trong xy lanh giam xudng rat nhanh, trong luc piston dang chay xuéng PCD. Nhu vay
ta dd lam mat di mot phan cong suat va hiéu suit cua dong co. Nhung ta dugc bu lai
trong lc piston chay 1én vi n6 khong con bi him boi strc d6i ap ciia khi chay trong xy
lanh.

Xu pap thoat dong tré khoang 10° sau DCT nhim gia ting thoi gian ddy sach
khi chay ra khoi xy lanh. Nhu vy, quéd trinh thai thuc t& 16n hon qua trinh thai Iy
thuyét
2.6.1.3. Céu tao dong co ddt trong [4]

a. B0 phan phat luc
C6 nhiém vu bién ap luc cua khi thé chay trong xylanh thanh mémen quay cia truc
khuyu dong co dé dan dong mdy cong tac. Nhom chi tiét phat lyc bao gom:
> Nhom piston: Chuyén dong tinh tién trong xylanh, chiu tac dung truc tiép cia
luc khi thé trong xylanh va truyén luc tac dong nay 1én thanh truyén, truc khuyu

va banh da dé mang ra ngoai. Nhom piston bao gom
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% Piston: La chi tiét chiju luc tic dung truc tiép ap luc khi thé trong budng
chay va truyén lyc tac dung d6 qua thanh truyén va truc khuyu. Cung véi
secming, xylanh va nip mdy, piston tao thanh budng khi chira moi cht
cong tac.

% Secming: C6 nhiém vu bao kin budng xylanh ngian diu boi tron vao budng
xylanh trong qué trinh dong co hoat dong va bom diu 1én bbi tron thanh
xylanh.

% Chét piston: La chi tiét ndi piston voi thanh truyén va truyén lyc tac dung
ctia khi thé tir piston xudng thanh truyén. Chét piston thuong cé céu tao
hinh tru réng va duogc lp 1ong v6i bé chdt piston va ddu nho thanh truyén.

% Thanh truyén: La chi tiét trung gian, trong d6 dau nho lap ghép véi piston,
dau 16n lién két voi chét khuyu. Thanh truyén c6 nhiém vu truyén luc tac
dung tir piston dén truc khuyu.

» Nhom truc khuyu — banh da:

% Tryc khuyu: C6 nhiém vu nhan luc tic dung tir thanh truyén, bién thanh
moment quay dé kéo may cong tac.
% Banh da: C6 nhiém vu tich trir cong du va phét trién ning luong giup cho
truc khuyu quay déu, tao su ém dju cho dong co.

1302%
130254

1 30027

49115

Hinh 2.9. H¢ thong phat lwc ciia ddng co
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b. Bo phan danh lira
» BO chia dién

Nhiém vu ctia bo chia dién 13 phan dién 4p dén timg bugi theo dung thir tir
xilanh vao dung thoi diém, dé co thé bat tia lira dot chay hoa khi vao cudi ky nén. Bo
chia dién c6 thé duoc dan tir truc khuyu hodc truc cam. bdi véi dong co khao sat dau
ra ciia bo chia dién dugc ndi véi 4 bugi twong tng & ting xilanh. Thir ty cac bugi
tuong tng véi mot vong quay bo chia dién 1a 1-3-4-2, tuong tng véi thi tu nd cua
dong co.

> Bobin

La mot bién thé, g6m hai cudn day; voi $6 vong khéac nhau cung quén trén cung
mot 161 sat tir. SO vong ddy cua cudn tht cap nhiéu hon gap nhiéu lan sd vong cia
cudn so cép. Khi xuit hién dién ap bién thién tir cudn so cép, sinh ra tur truong bién
thién trong 13i sat tir, tlr truong bién thién nay xuyén qua cudn thir cip va sinh ra dong
dién trong cudn thu cap.

Nhiém vu ctia Bobin 1a tao ra dién ap rét cao, khoang 45 — 50 kV. O muc dién
ap nay co thé tao ra tia lira dién phong qua khe ho nho khoang 2 mm, kém theo nhiét
va tiéng nd. Dién ap cao sinh ra tir bobin duoc din dén b chia dién thong qua cac day
dan duoc cach ly cao ap.

> Bugi

Nhiém vu 1a tao ra tia Ira dién nho khoang hé gitra hai cuc cia bugi. Khi xuét
hién tia ltra, sinh ra nhiét d6 cao va 1am bdc chay hoa khi ngay gitra khoang hé nay sau
khi chay, mang Iira tiép tuc lan rong ra khip budng chay. Nhu vay hoa khi da duoc dt
chay.

c. Bo phan phan phéi khi
C6 cAu tao gom nhiéu bo phan nhung quan trong nhat 1a cic phan sau:
> Xupap: C6 nhiém vu déng mé cac cira nap va cira xa. CAu tao xupap gdm 3
phan chinh: tan xupap, than xupap va dudi xupap.
> Diia ddy: Dung trong hé théng phan phdi khi co xupap treo. Piia ddy c6 nhiém
vu truyén luc tir con ddi dén don béy.
> Con ddi: Gom c6 phan than dé din hudng va phan mit tiép xtic véi cam phan

phéi khi. Than con d6i c6 dang hinh try con phan tiép xtic c6 nhiéu dang khac
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nhau. Con doi c6 nhiém vu nhan luc truc tiép tr cam truyén dén dia déy hay
dudi xupap dé déng mé xupap.

> Pon bay: La chi tiét truyén lyc trung gian mot dau tiép xuc véi dila day, mot
dau tiép xtic véi dudi xupap. Khi truc cam nang con doi 1én, diia diy day vao
mot dau ctia don bay di 1én, dau kia don bay nén 16 xo xupap xudng va mé
xupap.

» Truc cam: C6 nhiém vu dan dong xupap dong m¢o theo mot trinh tu nhét dinh.

Co cau phan phéi khi can dam bao cic yéu cau sau:

bong mo dting thoi gian qui dinh.

Do mé lon dé dong khi dé luu thong.

ft mon tiéng kéu bé.

vV V. VY V

Dé diéu chinh va sura chira.

EQ1320-2012A

12004

12009

Hinh 2.10. H¢ thong phan phdi khi clia dong co
d. By phan nhién li¢u
Hé thdng nhién lidu cia dong co dang khao sat st dung phwong phap hoa tron
truoc bao g@)m: Binh chtra, cac 6ng dan, loc, bom nhién liéu, bd ché hoa khi... Tuy
nhién & hé thong nhién lidu quan trong nhat la bo ché hoa khi. B ché hoa khi c6
nhiém vu tao ra hdn hop ddng nhét giita nhién liéu va khong khi theo mot ti 18 thich

hop nhiam gitip cho hdn hop nay dugc chay hoan toan. Thong thuong ti 16 hdn hop
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dugc tinh bang ti 16 khdi lwong gitta nhién liéu va khong khi. D6i véi dong co xang ti

1¢ nay 1a 1:14,7 nhung d6i véi dong co chay bang biogas thi ti 16 nay 1a 1:12,5.
> Céc bo phan chinh ctia bo ché hoa khi

R/
0‘0

Bom gitr muc: Nhiém vu cua binh gitr muc la tich trir mot luong xang
trong né nham dam bao cho bo ché hoa khi lam viéc 6n dinh. Trong binh
gitt muc c6 hé thdng phao, két cau cua hé théng phao cho phép dam bao
nhiém vu cua binh gitt muc. Khi muc xing ha thip xubng, phao ha
xudng, dong thoi mo van kim cho phép xing chay vao trong binh gii
muc; khi muc xang trong binh dang cao, phao dugc nang Ién, van kim
dong lai ngan khong cho xang tiép tuc chay vao binh.

Mach toc d6 thap so cap: Nham cung cap nhién liéu cho dong co khi lam
viéc & ché do it tai.

Mach toc do cao so cap: Co nhiém vu cung cap nhién liéu cho dong co
khi lam viéc ¢ ché do tai vira va nang.

Mach téc do thap thir cap: Giap cho dong co khong bi giat trong qua
trinh tang tdc.

Mach téc d6 cao thir cap: Cung cdp thém nhién liéu cin thiét cho dong

co khi chuyén tir ché dé 1am viéc vira sang tai nang.

> Hé théng nhién li€u biogas, by phan diéu tbe

K/
0‘0

7
0‘0

Hé théng nhién liéu biogas: Khac véi hé thdng nhién liu cua dong co
xing hay Diesel & chd ¢6 ldp thém bo tron dé sir dung gas. Bo tron duoc
lip trudc bo ché hoa khi va sir dung phuong phap hoa tron truéc. Nhién
licu (gas) va khong khi duoc hoa tron hinh thanh hoa khi (hdn hop khi)
trudc khi dugc hat vao dong co.

Bd phan diéu tdc: co nhiém vu diéu chinh tdc do lam viéc cua may.
Dung dong co budc dé diéu chinh trit tiép buom gas, hoat dong lién tuc

cung voi dong co.

e. B phan lam mat

Két nudc, canh tan nhiét, quat gio... ¢6 nhi€ém vy nhan nhiét tr khi chay truyén

qua thanh budng chay thong qua méi cht 1am mat dé dam bao nhiét do cac chi tiét

trong may khong qua nong cling khong qué ngudi.
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f. Bo phan béi tron

Cacte dau, bom dau... c¢6 nhiém vu dua dau tir cacte dau dén cac mit ma sat;
loc sach nhiing tap chat 1an trong dau nhd khi dau nhon tay rira cdc mit ma sat nay va
bao vé cac bé mit cua chi tiét mdy trong doéng co khong bi ri; 1am giam ma sat cua 6

truc dua nhiét lugng phat sinh do ma sat ra khoi b truc.
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Chuong 3
VAT LIEU VA PHUONG PHAP THi NGHIEM

3.1. Thoi gian va dia diém thwe hién dé tai

Pé tai duoc thuc hién tur thang 3 dén thang 8 tai trai heo gia dinh anh Huynh
Cong Bang s6 23/3 t6 13, ap Trung Lan, x4 Ba Diém, huyén Hoc Mén, Thanh phd Ho
Chi Minh va tai trai bo truong Pai hoc Nong Lam Thanh phé Ho Chi Minh.

3.2. Vit liéu va thiét bi sir dung

Biogas dugc u tir phan heo.

Xang A92.

May phat dién cong suét 5 KVA.

May do khi xa.

Tai nhya déo dé trit gas chiéu dai 4,5 m, duong kinh 0,75 m.

Ong nhua PVC c6 dudng kinh 21.

Bong dén loai 500 W, 300 W, 100 W, ban i cong suat 1000 kW.

Céac dung cu khac nhu: Tap 16 16n, phich cam dién, cong tac dién, kéo, kém,
bang keo den, day dién...

3.3.  Phwong phap b tri thi nghiém
3.3.1. Chay may phat dién tai Hoc Mon bang nhién li¢u biogas
3.3.1.1. Chay may phit dién bang biogas khi mang tai

Chuén bi

- Néi cac thiét bi tai (bong dén) voi nhau theo kiéu mic song song.

- Cot kin 2 dau tai nylon, mot ddu c6 mang 6ng nhya dé dan khi. Noi 6ng dan
vao dudng thoat khi tir hAm biogas va trit gas vao trong tii. Kiém tra tdi, ng dan gas,
van khod gas, khong dé gas bi xi. Tinh toan lugng gas trong tai trit theo kich thudc cta
tui.

- Cach tién hanh thi nghiém nhu sau:
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Giai doan 1: Khao sat kha ning tai, nong do cac loai khi thai cua may khi may
hoat dong & ché do co tai cong sut nho.

- Thi nghiém duoc ghi nhan 10 lan l3p lai & 10 thoi diém khac nhau véi khoang
cach 10 ngay.

- Tién hanh: Dung ong dan din gas vao dong co. Noi day tai dién tir may ra cac
thiét bi dién gdm 2 bong deén c6 cong suit 500 W. Khoi dong may, diéu chinh buém
gas sao cho may hoat dong & mirc thap. Sau d6 mé 1an lugt 2 bong den.

- Dung déng ho do va ghi nhan hi¢u dién thé, cuong do dong dién do may phat
ra. Dt dau do cua may do khi xa vao ong bo ciia may dé do nong do6 cac loai khi xa.
Thoi gian do mdi 1an 1a 30 gidy sau d6 rat dau do ra. Ghi nhan két qua.

Giai doan 2: Khao sat kha ning tai, nong do cac loai khi thai cia may khi may
hoat dong & ché do ¢ tai cong suét trung binh.

- Thi nghiém duoc ghi nhan 10 lan lip lai ¢ 10 thoi diém khac nhau véi khodng
cach 10 ngay.

- Tién hanh: Dung ong dan din gas vao dong co. N6i day tai dién tir may ra céc
thiét bi tai tmg voi cong suat 2,1 kW. Khoi dong may, diéu chinh may hoat dong &
murc trung binh. Lan lwgt mé bong dén tir tir cho dén hét.

- Dung dong ho do va ghi nhan hiéu dién thé, cuong do dong dién do may phat
ra. Dat dau do ctia may do ndng d6 khi xa vao dng bd ciua may dé do ndng do cac loai
khi xa. Thoi gian do mdi 1an 1a 30 gidy. Ghi nhan két qua.

Giai doan 3: Khao sat kha ning tai, ndng d6 cac loai khi thai cia may khi may
hoat dong & ché do co tai cong suat 16n.

- Thi nghiém dwoc ghi nhan 10 1an 13p lai & 10 thoi diém khac nhau véi khoang

cach 10 ngay.

- Tién hanh: Dung 6ng dan din gas vao dong co. Noi day tai dién tir may ra céac
thiét bi tai img voi cong suat 3,2 kW. Khai dong may, diéu chinh may hoat dong &
mirc trung binh. Lan luot md bong dén tir tir cho dén hét.

- bat dau do cia may do ndng do khi x4 vao dng bd ciia may dé do ndng d6 cac

loai khi xa. Thoi gian do mdi 1an 1a 30 gidy. Ghi nhan két qua.
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3.3.1.2. Chay may phat dién khi bing biogas khong mang tai

Chung t6i tién hanh trén ba giai doan.

Giai doan 1: Khao sat ndng do cac loai khi thai, hi¢u dién thé ¢ 2 dau ra cua
may khi may hoat dong & ché d6 khong tai cong suit nho.

- Thi nghiém duoc ghi nhan 10 1an lip lai & 10 thoi diém khac nhau voi khoang
cach 7 ngay.

- Tién hanh: Dung 6ng dan dan gas tir thi trit vao dong co. Khoi dong may, diéu
chinh buém gas dé may hoat dong v4i cong suat nho, khong tai dién tir may ra ngoai
céc thiét b dién.

- Dung dong ho do va ghi nhan hiéu dién thé gitra 2 d4u ra ciia may.

Cho dau do cua may do khi xa vao ong bd cia may dé do nong do cac loai khi xa.
Thoi gian mot 1an do 14 30 gidy. Ghi nhan két qua do duoc.

Giai doan 2: Khao sat nong do cac loai khi thai, hiéu dién thé & 2 dau ra cia
may khi may hoat dong & ché d6 khong tai cong suit trung binh.

- Thi nghiém duoc ghi nhan 10 lan lip lai ¢ 10 thoi diém khac nhau véi khoang
cach 7 ngay.

- Cach tién hanh thuc hién cac giai doan giéng nhu ¢ nghiém thtc 1. Chi diéu
chinh may phat dién chay & cong suat nho 1én cong suat trung binh.

Giai doan 3: Khao sat ndng do cac loai khi thai, hiéu dién thé & 2 dau ra cua
may khi may hoat dong & ché d6 khong tai cong suat 1on.

- Thi nghiém duoc ghi nhan 10 1an lip lai & 10 thoi diém khac nhau voi khoang
cach 7 ngay.

- Cach Tién hanh thyc hién cac giai doan gidéng nhu ¢ nghiém thie 1. Chi diéu

chinh may phat dién chay & cong suat trung binh lén cong suat cao.
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May do hiéu dién thé va cuong do dong dién Ti trir gas May 5 KVA

Hinh 3.1 : Cach tién hanh cac thi nghiém

3.3.2. Chay may phat dién bing nhién liéu xiing tai Hoc Mén.
Céc giai doan chuan bi, cach bd tri cac nghiém thic gidng nhu giai doan 1

nhung thay nhién liéu biogas bang nhién liéu xang.
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Chuong 4
KET QUA VA THAO LUAN

4.1. K&t qua may chay bang biogas hoic xing & ché dd khong tai

Qua qua trinh khao sat thuc t& & ché do khong tai cia may phat dién sir dung
biogas hoac xang cung vaéi viéc do dac cac chi tiéu khao sat chiing t6i thu nhan nhiing
két qua dugc trinh bay qua bang 4.1.
Bang 4.1. Anh hwéng cia nhién liéu biogas hodc xing va téc dd chinh gas Ién

thanh phan khi xa ciia may né phat dién ¢ ché d¢ khong tai

£ en . Thap Trung binh Cao
Toc do Nhién liéu (n=10) (n=10) (n=10)
Nhién licu ticu | Xang (litigio) | 2.03+0.04 2254003 | 2524003
thy Gas (m¥giv) | 1.53+0.03 254+004 | 3.05%0.05
Xang 225+1.01 230 £1.41 233+£1.20
Volt
Gas 47.77 £0.352 122 +1.54 209 £2.31
, Xang 3.08 £0.228 1538 =+ 0.313 | 1.01+0.232
CO (% thé tich)
Gas 0.13+0.006 0.05 % 0.004 0.02 £ 0.002
Xang 18.72 £ 0.992 15.88 £1.18 24.81 £ 2.45
HC (ppm)
Gas 415+ 2.92 48.4+1.7 98.6 +1.83
. Xang 8.62 £0.126 9.24 £0.134 9.59+£0.121
CO, (% thé tich)
Gas 7.64+£0.124 10.31+£0.122 | 12.24 £0.242
Xang 19.39 £0.288 | 20.36 £0.223 | 20.28 +0.139
NOx (ppm)
Gas 26 +0.403 19.81 £0.200 14 +0.098
A Xang 1.32+£0.020 1.38 £ 0.015 1.38 £ 0.009
Gas 1.77 £0.028 1.35+0.013 0.95 £ 0.006
. Xang 6.59 £ 0.073 6.89 £ 0.079 6.52 £0.107
0, (% thé tich)
Gas 9.62 = 0.155 5.67 £0.081 1.35+0.014
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tai nho

tai truna binh

Hinh 4.1. Két qua thu dwoc & cac mie tai

Biéu d6 4.1. Anh hwéng ciia nhién liéu biogas hodc xing va tée dd chinh gas Ién

thanh phan khi xa & ché do khong tai

6 (% thé tich)

nong

14
12
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8
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4
2
o -
co Ccoz 02 co Ccoz A o2
khéngtai cia xang khéngtai ciia biogas

® thap
® trung binh

@ cao

khi thai

Biéu d6 4.2. Anh hwéng ciia nhién liéu biogas hoic xiang va tée dd chinh gas Ién

thanh phan khi xa HC va NO, ¢ ché @9 khang tai

6 (ppm theé tich)
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Theo tiéu chuan Euro 1 va Euro 2 vé chat lwgng khi thai cia dong co no
xang dwgc trinh bay ¢ bang 4.2

Bang 4.2. Bang tiéu chuin khi thai Euro 1 va Euro 2 d6i véi dong co xing

Tiéu chuan HC (%V) NO, (%V) CO (%V)
Euro 1 1,13 0,14 3,16
Euro 2 0,5 0,19 2,2

Nhan xét: Dya vao bang s liéu, chang t6i nhan thay du lvong CO & biogas luén luon
t6n tai & muc thap lan luot 12 0,13, 0,05 va 0,02 % khi ta mé buém gi6 dé diéu chinh
lwong khong khi vao cao thi & may sir dung nhién liéu xang lan luot 1a 3,08, 1,5 va 1
% hoic biogas déu c6 du luong CO ludn giam, diéu nay co thé 1a do nguyén nhan ham
luong O, vao trong dong co ting nén da dét chay gan nhu hoan toan hén hop dé tao ra
khi CO,. Do vy du lugng CO sé& giam, dong thoi du lugng cia CO, tang lén.

- Péi voi CH, ching t6i nhan nhan thiy rang khi ¢ 3 mac thap, vira va cao thi du
lwong CH ¢ may st dung nhién liéu biogas luén cao hon lan luot la 415, 48,4 va 98,6
ppm it nhat gap 3 lan cia xang lan luot I3 18,7, 15,8 va 24,8 ppm. Piéu nay c6 thé la
do nguyén nhan ham lugng CH,4 trong may st dung nhién liéu biogas cao nén chua bi
d6t hét vi thé co mot phan that thoat ra ngoai. Mat khac, trong biogas 6 su ton tai cua
CO,, ma day la nguyén nhan dap tit su chay, diéu nay cho thay rd nhat la khi & muc
thap ciia may chay bang nhién liéu biogas du lrgng CH thai ra qua cao la 415 ppm so
v6i & mue thap cua xang 1a 18,7. Vi khi & mie thap ham luong khéng khi vao dong co
thap nén khong di O, dé dét chay hét ham luong CH,, ngoai ra ciing ¢6 thé do su ¢6
mit ciia CO, trong biogas da lam qua trinh d6t chay bi tat nhanh chong hon.

- D6i v6i Noy, du luong thai & may chay bang nhién liéu biogas & 3 mtrc luon giam
dang ké lan luot 12 26, 19 va 14 ppm trong khi d6 du lugng NO, cia may chay xang &
3 mirc thi dao dong khong dang ké lan luot 13 19,3, 20,3 va 20,2 ppm. Diéu nay co thé
do may chay bang nhién li¢u biogas c6 ham lugng N,, NH3 cao hon nén khi gap O,
trong qua trinh chay da tao ra nhiéu NO,. Nhung & dong co chay bang nhién liéu
biogas khi thay d6i buém gi6 theo mirc ting dan thi du luong NO, lai giam dan, diéu
nay c6 thé do khi & mirc cao thi ham luong NH; va N, chua duoc d6t chay hoic chi

d6t chay mot phan. Qua trinh chay da xay ra gitta CH, va O, sinh ra khi CO,, ham
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lwong khi CO, trong dong co cao da lam cho qua trinh chay dap tit. Do vy luong khi
NOy sinh ra it.
- P6i véi du luong khong khi, duoc tinh bang cong thuc.
A =my /14,7
Trong d6 my: 1a khéi legng khong khi.

- Bdi véi may chay bang nhién liéu biogas, thi du luong khéng khi luon ludn giam lan
luot 12 1,78, 1,35 va 0,95 dang ké, trong khi d6 du lugng khong khi trong dong co
chay bang nhién liéu xing thi dao déng nay hau nhu khong dang ké lan luot 1a 1,32,
1,38 va 1,38. Piéu nay co6 thé do bo ché hoa khi chi phu hop cho dong co chay bang
nhién liéu xang va dugc tron theo mot ty 1é nhat dinh gitra xiang va khong khi, nén khi
& 3 muc toc do thi du luong khong khi khong thay ddi nhiéu; con ddi véi dong co
chay bang nhién liéu biogas, ty Ié tron giita thanh phan khi trong biogas va khong khi
c6 sy thay d6i. Vi vay, du luong khong khi luon thay d6i, d6i voi mutc cao thi du
luong khong khi thai ra thap nhat, diéu nay la do hdn hop duoc tron dam hon cé nghia
la lac luong biogas nhiéu hon khong khi nén luong khong khi s& duoc tan dung hét. Vi
vay du lugng khong khi thai ra it.
- O mtrc thap thi hdn hop tron loang, nghia 1a luong biogas it hon khong khi nén luong
khong khi chua duoc tan dung hét. Vi thé du luong khong khi thai ra cao
4.2. Két qua may chay bang biogas hoic xing & ché dé cé tai

Qua qua trinh khao sat thuc té & ché d6 c6 tai cua may phat dién sir dung biogas
hoac xang cung véi viéc do dac cac chi tiéu khao sat chiing t6i thu nhan dugc nhiing

két qua duoc trinh bay qua bang 4.3.
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Bang 4.3. Anh hwéng ciia nhién liéu biogas hodc xing va téc dé chinh gas Ién

thanh phan khi xa cia may né phat dién & ché dé cé tai

£ an e Thap Trung binh Cao
Toc do Nhién liéu (n=10) (n=10) (n=10)
- (I?(tj‘”ig) 2264003 | 25240021 | 354+0.03
Nhién liéu tiéu thu 1gio
Gas (m/gid) | 3.04+0.054 | 355+0.03 | 4.06+0.05
Xang 184+048 | 222+441 | 238+4.25
Volt
Gas 206+1.08 | 201+0.38 227 +0.02
Xang 3.43+0.026 | 6.09+0.305 | 9.7+0.478
Ampe
Gas 358+0.013 | 6.02+0.013 | 9.32+0.02
Cong sut Iy thuyét Xang 1000 2100 3200
(W) Gas 1000 2100 3200
, , Xang 6304433 | 1316+72.2 | 22114551
Cong suat thuc té (W)
Gas 740+ 4.86 1210+ 3 2129+8.38
7 Xang 158+0.010 | 0.96+0.142 | 0.85+0.010
CO (% thé tich)
Gas 0.04+0.005 | 0.45+0.011 | 0.04+0.002
Xang 38+0.849 | 3555+1.49 | 36.23+1.12
HC (ppm)
Gas 6.80+0.786 | 17.5+0.806 | 26.9 +0.526
7 Xang 88+0.03 | 9.58+0.183 | 10.20+0.206
CO;, (% thé tich)
Gas 10.15+0.060 | 11.49 +0.091 | 10.53 +0.101
Xang 19.81+0.072 | 19.22 +0.142 | 18.60 + 0.187
NOx (ppm)
Gas 20.04 +0.102 | 17.14 +0.165 | 19.86 + 0.269
Xang 1.35+0.005 | 1.31+0.009 | 1.27 +0.012
A
Gas 1.37+0.007 | 1.17+0.011 | 1.35+0.018
7 Xang 6.52+0.046 | 6.08+0.105 | 527+0.224
0, (% thé tich)
Gas 562+0.041 | 2.82+0.071 | 5.43+0.149
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Biéu @b 4.3. Anh hwéng cia nhién liéu biogas hoic xiang va téc d chinh gas lén

thanh phan khi xa é ché d¢ co tai
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Biéu do 4.4. Anh huwéng cia nhién liéu xing hodc biogas va téc d chinh gas lén

thanh phan khi xa CH, NO, & ché dé cé tai
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Nhan xét: G mic tai nhé do dong co chuyén ddi la dong co xang kéo may phat dién
nén phan nguyén thuy cua dong co dugce tinh toan cho ché do diéu téc nay cé hé sb du
lwong khong khi A thich hop cho kha nang hoa tron cua hdn hop bdc chay tét nhat; vi
thé cac chi s6 khi thai chay & muac kinh té nhat luong khi doc cho ra thap nhat CO la
0,341 %, HC 1a 33,2 ppm, CO, la 8,8 % muc thai nay thoa man tiéu chuan euro 1.

- Khi chuyén d6i bo ché hoa khi sang st dung nhién liéu biogas Ia hdn hop khi co mat

hai thanh phan CH, va CO,. Str dung nhién liéu biang phuong phap u yém khi tuy theo
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muc do sinh gas tir lac @ nén hén hop ciing con xuét hién O,. Bing phuong phap
chuyén déi tao ap luc hut vao va hoa tron véi khong khi vao dong co, ching ta phai
lam dam hdn hop dé dap ung kha nang tai. Chinh vi vay céc chi s6 khi thai cao hon.
Tuy nhién, déi voi dong co xang do kha niang hoa tron tét hon, hé s du luong khong
khi khi toc d6 cang cao chi s6 nay sé& cang cao. Néu dung phwong phap kiém dinh cho
dong co xing hién nay dé kiém dinh thi dong co sir dung nguyén liéu khi luc nao ciing
cho mirc d6 khi doc thap nhat.
- O mirc tai vira va cao khi dong co di lam viéc ¢ ché do thudng xuyén, thi cac gia tri
khi doc khi chuyén d6i sang biogas déu thip hon khi sir dung bang xing. Diéu nay la
hoan toan hop Iy vi hé sé du lugng khong khi cia dong co sir dung chat khi tét hon.
Tuy nhién chi s6 NO, cao hon vi hdn hop khi khi dét chay s& tét hon xang. Chinh vi
vay nhiét do ciia hdn hop chay cao hon, luong NO, sinh ra nhiéu hon.

> Mikc d9 6 nhiém méi truwong
- P6i véi dong co sir dung nhién liéu xang sau qua trinh sinh céng déu thai ra moi
truong cac loai khi doc hai nhu CO, CH, CO,, NOy, SO,. Pay la nguyén nhan dan dén
6 nhidm mai truong lam mat can bang sinh thai ty nhién. Cac chat khi doc hai nhu CO
duogc thai ra ngoai méi truong do trong qua trinh chay thiéu oxy nén carbon khong
dugc chay hoan toan. Lugng khi nay néu nhiéu s& lam con nguoi cam giac kho tho,
anh huong dén ho hap. Bdi véi khi NO, bao gdm NO, NO,, NO3, N,O i cic chét lam
thuong tdn cac loai niém mac, C,Hy, 14 chét gay ung thu h¢ ho hép. Ngoai ra con co
S0,, SO;..Nhin chung trong cac doc t6 khéi thai cia dong co ké trén, nguy hiém nhat,
dang quan tam nhat 1a C,H,. Ma C,H,, lai phu thudc vao ty 1€ thanh phﬁn cac carbon
hydro trong xing. Co thé noi, thanh phan carbon hydro trong xing gay doc hai 16n cho
nguoi tham gia giao thong trén dudng hién nay.
Thong tin tr Cyc Piang kiém xe co gidi thudc B Giao Thong Van Tai cho biét, két
qua nghién ctru méi nhit cho thiy, khi thai cia xe co gidi dong gop 90 % doc t6 chi,
25 % doc td NOy, 98 % CO va 95 % C.H,, chira trong khong khi tai cac khu do6 thi va
khu cong nghiép[7]. Ngoai ra trong qué trinh chay bui va chit rin vé co ciing dugc
thai ra ngoai, bao gom cac phan tir carbon hydro chay khong tron hoic bd hong dinh
nhién liéu chay khong tron, di lam khéng khi bi nhiém ban. Mit khac trén pham vi ca

nudce con dung xang pha chi la loai xdng c6 kha nang chong hién tugng kich nd cua
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dong co. Khi thai cua né co thé gay bénh ung thu, hoic lam hong chirc nang cua té
bao. Nhu vay 6 nhidm moi trudng 14 két qua cua sy thai ra khong khi cac chat thai khi
doc hai & thé hoi, bui, khi. Lam ting dot bién cac chat nhu CO,, NO,, SOy.... Pd lam 6
nhiém méi truong khi quyén tao nén sy ngdt ngat va "swong mu", gay nhiéu bénh cho
con nguoi. NO con tao ra cac con mua acid lam huy di¢t cac khu rung va cac canh
dong.
Theo nghién ctru thi chéat khi quan trong gdy hiéu tng nha kinh 1a CO,, né déng gop
50 % vao viéc gay hiéu tng nha kinh, CH, 14 13 %, ozon tang doi luu 1a 7 %, N, 13 5
%, CFC 13 22 %, hoi nuéc & tang binh luu 12 3 % [8].
- Pbi voi dong co chay bang biogas: Sau qua trinh sinh cong ciing thai ra ngoai moi
truong cac loai khi doc la CO, CH, CO,, NO,, SO,. Tuy nhién, du luong cac khi nay
déu giam nhiéu lan so véi & xang. Dbi véi khi CO, CH, la nhitng chat doc hai nhat
trong cac thanh phan khi thai tir dong co chung la nguyén nhan gay ung thu hé ho hap
va khé thé cho ngudi. Theo nghién ciru du lugng CO chiém t6i 98 % va CH chiém t6i
95 % trong khong khi tai cac khu cong nghiép va d6 thi. Trong khi d6 khi chay bang
biogas cac khi nay thai ra ngoai khong khi mét du lwong rat it. Diéu nay rét c6 ich cho
méi truong, con lugng CO, thai ra tir may chay bang biogas s& duoc cay xanh hit vao
va thai ra O, trong qua trinh quang hop vi hau nhu may phat dién chay bang khi biogas
dugc sir dung & néng thon va cac trang trai xa trung tim thanh phé nén lugng CO,
dugc chu trinh carbon tai viing néng thon sir dung. Piac biét khi chay bang khi biogas
cac khoi thai tir dong co khong c6 du luong chi nhu & xang; con véi nhitng khi thai
NO,, SOy, thi du lugng cta no6 thai ra moi truong it hon & xang.
> Két luan: Khi chay may phat dién bang nhién liéu khi biogas thi cac khi thai tir
dong co cho ra ngoai méi truong it hon nhiéu so véi khi chay bang xang. Diéu nay
da lam giam di mot phan luong cac khi thai doc hai vao khong khi nhu CO, CH,
CO,, SO,. Nhitng khi nay chinh la nguyén nhan gay hiéu tng nha kinh va nhiing
con mua acid, mot s6 bénh cho con ngudi va cac sinh vat song trén trai dat.
> Kha ning tai va hiéu qua kinh té khi sir dung biogas
Kha niang tii: Dya vao biéu dd khi ¢ toc do thép, dao dong vé gia tri cua volt va
ampe cua dong dién phat ra khi chay may bang nhién liéu biogas 16n hon 1an luot 1a

206 volt, 3,58 Ampe so v4i may chay xing lan luot 1a 184 volt, 3,43 A lam cho gia tri
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cong suit thuc té cua may chua that sy on dinh. Piéu nay c6 thé do bd ché hoa khi cua
xang duoc thiét ké vai mot ti 18 hoa tron thich hop cho nhién liéu xang nén khi & téc do
thap hoa khi ciia xing va khong khi vao dong co chua phu hop véi ti 1¢ dugc thiét ké do
vy cong sudt ciia xang luc nay nho. Khi & toc do vira va cao volt ké va ampe ké coa
dong chay bang xing tang 1én lan lugt 1a 222, 238 volt, 6,09 va 9,7 Ampe vi cong suat
ctia dong co dugc nang 1én. Do lugng hoa khi cia xing vao dong co nhiéu hon & murc
thap, luong nhién liéu nay phu hop véi ti 16 tron ctia bo ché hoa khi dé may hoat dong
binh thuong. Mit khac ta thdy volt ké giita dong co chay nhién liéu xing va dong co
chay bang nhién liéu biogas ¢ 3 mirc khong chénh 1éch qua 16n vi thé ta sir dung dong
co chay bang nhién liéu biogas céng suit van twong dwong nhu dong co chay bang
nhién li€u xang.
Hiéu qua kinh té khi sir dung biogas thay thé cho xiing

Bang 4.4.Bang gia dién tao ra khi chay may bing biogas hoic xing

‘ o Gi4 san _
, Nhién ] Nhién liéu , Gia thanh
Toc do _ Cong suat (W) . xuat o
liéu tiéu thu nhién liéu
(VND/KW)
X3 2.26 £0.03
Thép M8 | 630+4.33 1575 25533
Biogas 3.04 £0.05
g 740 + 4.86 1850 2432
Trun Xa 2.52 +£0.021
g ang 1316+ 72.2 3290 28476
binh Biogas 3.55+0.03
g 12103 3025 2840
Xan 3.54 +0.03
Cao £ 2211 £55.1 5527.5 40002
Biogas 4.06 £0.05
g 2129+8.8 5322.5 3248

- Theo trung tam nghién ctru nang luong va moi truong, hoi lién higp khoa hoc ky
thuat Viét Nam gia thanh 1 m® biogas c6 gia thanh 1a 800 VND.

- Trong lac gia dién kinh doanh nha nudc 2500 VND, gia 1 lit xang la 11.300 vnd.

- Dya vao s liéu bang 4.4 ta thdy & mirc tai thap, dé tao ra cong suat 630 W tuong tng
v6i 1575 VND/KW gia tién dién san xuat ma nguoi dan can phai tra cho nha nuée.Ta
can dén 2,26 | nhién liéu xiang twong dwong véi 25538 VND gia thanh nhién liéu
xang.Trong khi d6 & muc thap cua biogas dé tao ra cong suat 740 W tuong tng Véi
1850 VNB/KW gia tién dién san xuat ma ngudi dan can phai tra cho nha nude.Chi can
3,04 m® gas tuwong dwong véi 2432 VND gia thanh nhién liéu .0 muc trung binh dé tao
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ra cong suat 1316 W twong tng voi 3290 VNB/KW, cin dén 2,52 | nhién liéu xiang
twong duong vai 28476 VND gia thanh nhién liéu. Trong khi @6 & muc trung binh khi
chay bang nhién liéu biogas dé tao ra cong suat 1210 twong tmg véi 3025 VNB/KW.
Chi can 3,55 m® gas twong duong véi 2840 gia thanh nhién liéu biogas. Tuong tu &
mtc tai cao dé tao ra cong suat 2211 W tuwong tmg véi 5527,5 VNB/KW. Ta can dén
3,54 | nhién li¢u xang duong tuong vai 40.002 gia thanh nhién liéu.Trong khi @6 ¢
biogas dé tao ra cong suat 2129 W tuong tng véi 5322,5 vnd/kw. Chi cin 4,06 m® gas
tuong duong vaéi 3248 VND gia thanh nhién li¢u biogas.

- Nhu vy, ¢ 3 muc tai khac nhau khi st dung nhién liéu biogas dé chay may né phat
dién, nguoi dan tiét kiém chi phi hon khi str dung nhién liéu biogas thay thé cho nhién
licu xang. Khi chay & mic tai cao, cong suat cang cao thi nhién liéu ting rat it, diéu
nay rat co ich cho ngudi dan khi sir dung may & cong suat cao vira tiét kiém nhién liéu
vira dat nang suat cao trong kinh té. Khi gia xang dau lién tuc ting va ngudn dién
cung cap ludn thiéu so véi nhu cau xa hoi thi viéc san Xuat gas tir phan cac loai gia
stic 1a mot giai phap tiét kiém nang lugng hiéu qua cho xa hoi, biogas vira xir Iy duoc
mui hoi vira st dung bon cay tréng, tranh duoc rudi nhang va dac biét boi dét thi an
toan, khong gay chay la nhu phan tuoi, cach lam nay vira gitp nguoi dan bao vé moi
truong, vira tiét kiém dién, dic biét 1a nhirg phuong, xa chwa c6 mang ludi dién qudc

gia.
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Chwong 5
KET LUAN VA PE NGHI

5.1. Kétluin

- Qua qué trinh khéo sat va phan tich nhing s6 liéu thu thip duoc ching t6i rit
ra nhitng két luan sau:

- May phat dién chay bang nhién liéu xiang khi chuyén d6i sang sir dung nhién
lidu 13 biogas van chay tot va cho cong suat khong chénh 1éch nhiéu so véi chay bang
xang.

- Nong do céc loai khi xa doc hai gy 6 nhiém mai trudng khi chay may bang
nhién liéu biogas thdp hon cta xing va dat tiéu chuan Euro 1.

- Hiéu qua kinh té khi chay may bang nhién liéu biogas cao hon xing.

5.2. Deé nghi

- Ngudi str dung may nén chay may & toc do cao vira tiét kiém nhién lidu. co
thé kéo dai tudi tho cia céc thiét bi tai.

- Nén nghién ctu thiét ké bo tron va bo loc khi dé dong co dat dugc hiéu suat
cao nhét va anh huéng dén méi trudng thap nhat.

- Pho bién k§ thuat xay dung ham 0, khuyén khich nguoi dan str dung biogas
thay thé cho xing khi chay may phat dién, vira thu duwoc hiéu qua kinh té cao vira chit
dong duoc ngudn ning luong Llai 1am giam 6 nhiém méi trudng nhat 13 & ving sau,
vung xa.

- Nén nghién ciru bé sung mot sé chang vi sinh vat vao qua trinh 1én men yém
khi tao khi Métan nhiéu hon, dong thoi giam luong khi CO, dé qua trinh chay may

duoc 6n dinh hon...
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PHU LUC

May 5 kVA (Két qua 10 1an do bing biogas & ché dd cé tai)

Diéu m® gas
chinh tiéu Cong Cong sut thuc
gas thu/gid | Volt | Ampe | suitly té (W) CO | HC | CO, | 0O, L | NO,
thuyét
Thap 3.0 205 3.6 1,000 738 0.06 | 6 10.0 | 5.59 | 1.38 | 20.2
Thap 3.2 209 3.6 752 0.03 3 9.9 575 | 1.39 | 204
Thap 3.1 210 3.6 756 0.04 | 10 | 10.2 | 565 | 1.38 | 20.3
Thap 2.9 211 3.6 760 005 | 9 105 | 5.72 | 1.34 | 19.7
Thap 2.85 207 3.5 725 0.03 3 100 | 584 | 1.34 | 19.6
Thap 3.15 206 3.5 721 0.02 5 10.1 539 | 1.38 | 20.2
Thap 3.2 203 3.6 731 004 | 8 10.2 | 5.64 | 1.38 | 20.2
Thap 2.9 201 3.6 724 006 | 9 104 | 548 | 1.39 | 20.4
Thap 2.8 211 3.6 760 0.07 | 8 10.0 | 555 | 1.34 | 19.7
Thap 3.3 205 3.6 738 0.03 7 10.2 557 | 1.34 | 19.7
T binh 35 200 6.0 2,100 1200 050 | 23 | 11.2 | 249 | 1.08 | 158
T binh 3.7 201 6.0 1206 047 | 19 | 11.9 | 287 | 1.14 | 16.7
T binh 3.4 203 6.0 1218 049 | 14 | 115 | 275 | 1.19 | 17.4
T binh 3.6 200 6.0 1200 048 | 16 | 11.6 | 268 | 1.20 | 17.6
T binh 3.6 201 6.1 1226 042 | 17 | 11.2 | 322 | 1.18 | 17.3
T binh 3.7 202 6.0 1212 046 | 15 | 11.0 | 3.14 | 1.18 | 17.3
T binh 35 200 6.0 1200 044 | 18 | 11.4 | 285 | 1.18 | 17.3
T binh 3.6 201 6.0 1206 039 | 16 | 11.8 | 2.67 | 1.19 | 17.4
T binh 3.4 200 6.1 1220 041 | 19 | 11.7 | 2.87 | 1.18 | 17.3
T binh 35 203 6.0 1218 045 | 18 | 116 | 265 | 1.18 | 17.3
Cao 4.0 229 9.4 3,200 2153 0.05 | 29 9.8 | 6.49 | 1.45 | 21.2
Cao 4.2 227 9.3 2111 005 | 27 | 10.8 | 585 | 1.30 | 19.1
Cao 4.1 228 9.4 2143 0.04 | 26 | 109 | 5.33 | 1.30 | 19.1
Cao 3.9 226 9.3 2101 0.05 28 106 | 498 | 1.35 | 19.8
Cao 3.8 229 9.3 2130 0.05 25 108 | 487 | 1.32 | 194
Cao 4.2 225 9.3 2193 003 | 29 | 107 | 522 | 1.33 | 19.6
Cao 4.3 227 9.3 2111 004 | 27 | 105 | 532 | 1.32 | 19.4
Cao 3.9 224 9.4 2106 003 | 24 | 104 | 560 | 1.30 | 19.1
Cao 4.0 229 9.2 2127 003 | 28 | 105 | 547 | 1.41 | 20.7
Cao 4.2 228 9.3 2120 003 | 26 | 103 | 5.12 | 1.44 | 21.2




May 5 kVA (Két qua 10 1an do bing biogas & ché d9 khong tai)

3 R Con

Dicu m 9 as C(A)ng’ sué;:g

chinh gas tleu” suat !{y thuc
thu/gio Volt | Ampe | thuyét @ CoO HC CO, 0, A NOy

(W) (W)
Thap 1.5 48.6 0.13 431 7.1 10.65 1.94 28.3
Thap 1.4 48.6 0.12 432 7.0 10.23 1.91 28.0
Thap 1.6 48.9 0.16 409 8.0 9.80 1.66 24.3
Thap 1.65 48.2 0.17 415 7.6 9.47 1.77 26.0
Thap 1.45 48.7 0.15 412 7.6 9.45 1.77 26.0
Thap 1.55 46.5 0.16 411 7.8 9.49 1.76 25.8
Thap 1.45 46.2 0.12 403 7.3 9.63 1.82 26.6
Thap 1.55 46.7 0.11 412 7.9 9.12 1.72 25.2
Thap 1.6 48.7 0.13 419 8.0 9.23 1.71 25.2
Thap 1.55 46.6 0.14 415 8.1 9.13 1.71 25.1
T binh 2.5 111 0.05 49 9.6 6.28 1.44 21.1
T binh 2.6 120 0.05 43 10 5.68 1.38 20.2
T binh 2.3 121 0.06 51 10.5 5.58 1.32 19.4
T binh 2.7 125 0.03 57 10 5.44 1.32 19.4
T binh 2.35 124 0.04 54 10.2 5.49 1.36 19.9
T binh 2.45 122 0.05 52 10.9 5.63 1.28 18.7
T binh 2.6 119 0.07 50 10.6 571 1.35 19.8
T binh 2.7 128 0.06 44 10.7 5.35 1.33 19.5
T binh 2.65 124 0.07 41 10.3 5.80 1.37 20.1
T binh 2.55 127 0.07 43 10.3 5.74 1.36 20.0
Cao 3.0 210 0.03 99 11 1.30 0.95 13.9
Cao 3.2 193 0.02 105 10.8 1.33 0.95 13.9
Cao 3.1 206 0.02 106 13.1 1.34 0.97 14.3
Cao 3.3 205 0.02 104 12.4 1.36 0.98 14.4
Cao 2.95 209 0.03 98 12.8 1.42 0.94 13.8
Cao 2.9 214 0.02 89 12.0 1.28 0.91 13.5
Cao 2.9 215 0.01 97 12.6 1.37 0.94 13.8
Cao 2.8 218 0.02 95 12.4 1.29 0.98 14.4
Cao 3.3 213 0.03 91 12.5 1.36 0.95 13.9
Cao 3.1 216 0.02 102 12.8 1.40 0.97 14.3




May 5 kVA (Két qua 10 1in do bing xing & ché dj khong tai)

Diéu Lit xang Cong suit Cm}g

chinh gas ticu \ 1y thuyét suat £
thu/gid Volt | Ampe thuc té Cco HC CO, 0O, A NO,

(W) W)
Thap 2.00 220 3.31 15 9.3 6.78 1.45 21.2
Thap 1.9 225 3.35 19 8.0 6.66 1.31 19.2
Thap 1.8 224 3.33 20 8.6 6.59 1.28 18.8
Thap 2.1 223 3.31 21 8.5 6.68 1.29 18.9
Thap 2.2 222 3.30 24 8.8 6.65 1.29 19.0
Thap 2.1 225 3.26 23 8.7 6.38 1.28 18.8
Thap 2.2 227 3.29 18 7.9 6.49 1.29 19.0
Thap 2.1 224 3.34 16 8.5 6.41 1.31 19.2
Thap 2.00 226 3.30 18 8.6 6.12 1.29 19.0
Thap 1.9 227 3.33 19 8.9 6.70 1.28 18.8
T binh 2.2 233 0.81 13 9.1 7.05 1.46 21.4
T binh 2.1 232 0.78 16 9.4 7.14 1.44 21.2
T binh 2.3 235 0.73 11 9.7 7.12 1.43 20.9
T binh 2.25 234 0.77 12 9.8 7.09 1.43 20.9
T binh 2.15 233 0.82 12 9.6 6.99 1.40 20.5
T binh 2.3 234 0.81 13 9.1 7.04 1.40 20.5
T binh 2.2 235 0.80 15 9.5 7.12 1.40 20.5
T binh 2.5 232 0.79 11 9.3 7.11 1.43 20.9
T binh 2.3 234 0.75 12 9.7 7.13 1.44 21.2
T binh 2.25 231 0.77 14 9.5 7.14 1.40 20.5
Cao 2.50 239 0.17 26 10.0 5.99 1.38 20.2
Cao 2.6 240 0.16 36 10.2 5.91 1.39 20.4
Cao 2.4 241 0.18 45 10.1 5.98 1.38 20.2
Cao 2.5 238 0.18 44 10.0 5.96 1.36 20.0
Cao 2.6 239 0.16 41 10.3 5.97 1.36 20.0
Cao 2.4 239 0.18 40 10.4 5.92 1.38 20.2
Cao 2.7 239 0.17 43 10.2 5.84 1.39 20.4
Cao 2.65 239 0.15 39 10.1 5.81 1.36 20.0
Cao 2.5 238 0.19 38 10.0 5.89 1.36 20.0
Cao 2.4 238 0.17 39 10.2 5.83 1.36 20.0




May 5 kVA (Két qua 10 1an do bing xiing & ché dd cé tai)

Dicu Lit xang Cong
chinh tiéu sutly | Cong suét thuc té
gas thy/gid | Volt | Ampe thuyét (W) co HC | CO, 0, A NO,
(W)
Thap 2.25 184 3.5 1,000 644 1.63 43 8.8 6.59 1.36 19.9
Thap 2.15 182 3.4 619 1.59 40 8.9 6.55 1.37 20.1
Thap 2.2 186 3.3 614 1.58 36 8.8 6.66 1.33 19.6
Thap 2.3 185 3.3 611 1.57 36 8.9 6.65 1.33 19.6
Thap 2.35 184 3.5 644 1.60 39 8.7 6.68 1.36 20.0
Thap 2.4 182 3.5 637 1.62 39 8.8 6.36 1.36 20.0
Thap 2.1 184 3.5 644 1.58 35 8.6 6.47 1.37 20.1
Thap 2.2 184 3.5 644 1.54 36 8.8 6.59 1.33 19.6
Thap 2.3 182 3.4 619 1.55 35 8.8 6.28 1.33 19.6
Thap 2.35 186 3.4 632 1.52 40 8.9 6.34 1.33 19.6
T binh 2.50 222 6.0 2,100 1332 0.33 16 10.2 5.77 1.26 18.5
T binh 2.45 223 6.1 1360 0.35 42 10.5 5.63 1.27 18.6
T binh 2.6 222 6.1 1354 0.33 46 10.2 5.58 1.26 18.5
T binh 2.55 222 6.1 1354 0.34 24 10.5 5.69 1.26 18.5
T binh 2.55 222 6.1 1354 0.33 37 10.6 5.64 1.26 18.5
T binh 2.6 222 6.1 1354 0.35 31 10.8 5.62 1.28 18.8
T binh 2.5 223 6.1 1360 0.35 38 10.4 5.28 1.28 18.8
T binh 24 222 6.1 1354 0.36 31 10.1 5.59 1.27 18.6
T binh 2.5 223 6.1 1360 0.33 34 10.0 5.87 1.28 18.8
T binh 2.6 222 6.1 1354 0.34 33 10.2 5.81 1.27 18.6
Cao 3.50 238 9.7 3.200 2309 0.60 39 11.6 3.88 1.19 17.5
Cao 3.6 238 9.7 2309 0.62 40 115 | 3.85 1.19 17.5
Cao 35 239 9.7 2318 0.63 45 11.6 3.66 1.17 17.2
Cao 3.7 240 9.7 2328 0.60 46 11.9 3.67 1.18 17.4
Cao 3.6 238 9.7 2309 0.64 35 114 | 3.68 1.17 17.2
Cao 3.6 238 9.7 2309 0.67 36 11.2 3.69 1.18 17.4
Cao 3.4 238 9.7 2309 0.66 36 11.3 3.45 1.18 17.4
Cao 3.4 239 9.7 2318 0.62 32 11.0 | 355 1.19 17.5
Cao 35 238 9.7 2309 0.63 33 11.6 3.65 1.19 17.5
Cao 3.6 238 9.7 2309 0.65 34 115 | 349 1.17 17.2






