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TiNH TOAN THIET KE LO KHI HOA SINH KHOI XUOI CHIEU

Nguyén Pinh Tung', P4 Chi Diing?

1 Vién nghién ciru thiét ké ché tao may néng nghiép - B¢ Cong Thirong

2 Truong Pai hoc Su pham Ky thudt Hung Yén

Ngay nhan: 26/4/2016
Ngay sua chira: 18/5/2016
Ngay xét duyét: 20/6/2016

Tém tit:

Trong bai bao nay dua ra mét sé co s¢ dé tmh todn thiét ké 16 khi héa sinh khoi xudi chzéu Két qua
tinh todn cho mét sé thong s chlnh nhuw cong sudt nhiét dat dwoc la 1327 KW, , hiéu sudt buong dot la
0,65%, heong khong khi can cung cdp la 1500 m*/h; dwong kinh 16 la 0,75 m; thé tlch buéng dot la 0,55 m’;
dién tich ghi lo la 0,44 m?; lwong nhién liéu tiéu thu la 125 kg/h.

Tir khéa: Tinh todn thiét ké 16 khi héa, 16 khi héa sinh khoi xuéi chiéu.

1. D3t van dé

Viét Nam trong nhiing nim gan day kinh té
phat trién nén kéo theo cac nganh cong nghlep, dlCh
vu ciing ngay cang phat trién theo. Boi thé nguon
nang luong st dung & cac vung nong thon, mién
nui chiém toi khoang 75% dan sb lac nay khong
con sir dung nhiéu sinh khéi tir cac phu phém noéng
nghiép, ma ¢ day da duoc thay thé bang nguon nang
luo’ng nhiét tir dién va/hoac khi gas tu nhién dé dun
nau sinh hoat, chin nudi gia stic, gia cam,.... Day la
mot trong nhitng nguyén nhan chinh dan t6i du thira
ngudn sinh khdi sau khi thu hoach tir cac loai cay
trong nhu rom, ra, vo trau, than va 16i ngd,... Day la
ngudn nang lugng sinh khdi phong phu, ddi dio sau
mbi vu thu hoach nhung lai dang bi bo phi. Ngoai ra
con bi dét chay ngay tai dong ruéng hay d6 xubng
song ngoi, kénh rach gy 6 nhiém m01 truong.

Dé giai quyét van dé nay, can c6 nhiing giai
phap cong nghé mdi hay nhiing nghién ctu dot
pha nhdm tan dung hodc bién ngudn sinh khéi du
thtra thanh nang luong, day co thé coi 1a mot loai
san pham hang héa méi, co gia tri, gitip ting thu
nhap cho ngudi dan va tao ra nhiing gia tri “kinh té
xanh”, x3 hoi bén viing.

Vi vay ung dung cong ngh¢ khi hoéa sinh
khdi xuéi chidu nham giai quyét cac han ché néu
trén de gop phan dap ung nhu cau cép bach hién
nay vé nang luo’ng tai tao thay dan cho nguon nang
luong truyén thong nhu than, khi gas, dau, ...

2. Vit liéu, phwong phap trong nghién ciru

- Vit liéu nghién ciru: Vit li¢u nghién ctiu
trong bai bao nay la phu pham sau ché bién ngd
(16i ngd), voi khoi luong riéng =~ 250 (kg/m®). Dic
tinh 1y, hoa, cac thanh phan hoa hoc cuia nguyén liéu
nhu: ham lugng cta céac bon (C), 6xy (O), Nito (N),
Luu Huynh (S), ...va nhiét tri thép cua nhién liéu
Hu duoc trinh bay nhu trén Hinh 1.
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Thanh phan Iy héa cua 16i ngd

+C(%)
H (%)
-0 (%)
=N (%)
=S (%)
<a (%)
= w (%)
] Hu
(ki/kg)

Hinh 1. Cdc thanh phan va ddc tinh Iy héa ciia sinh
khoi l6i ngé [1, 2, 5]

- Phwong phdap nghién ciu: St dung
phuong phap nghién ciru 1y thuyét, va tham khao
tai liéu cac cong trinh di cong bd trong va ngoai
nudc, .....

3. Két qué nghién ciru va ban luin
3.1. Két qua tinh toan, thiét ké
a) Toém lwoc co s6 qud trinh khi héa sinh khoi

Khi hoa 1a mot phan qua trinh chay binh
thu:(mg va khi tao ra khi qua trinh chay khong triét
dé tao thanh (chay thiéu oxy)

- Khi hoa 1a sy chuyen d6i nguyén liéu nao
6 cac bon dé sinh ra san pham khi ¢6 nhiét tri va cé
thé sur dung dugc;

- Trong khi hoa thi vin dé cong nghé dong
vai tro quan trong chi phdi mot phan qua trinh oxi
hoa;

+ Tao ra mot hdn hop khi/khi tong hop
syngas chira H, va CO, CXHy,. .. 0 ty 1¢ khéc nhau
tuy thudc vao loai nguyén liéu, phuong phap khi
hoa va cac yéu tb cong nghé;

+ Oxy héa c6 thé 1a khong khi, oxy tinh khiét
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va/hoac hoi nude.

Vé qué trinh khi hoa sinh khdi noi chung c6
thé mé ta tom luoc dudi dang 4 qua trinh sau:

* Qud trinh sdy/lam kho: 13 qué trinh 1am
kho nhién liu tir 4 Am ban dau cta nhién liéu dén
0% am, dé san pham cua qua trinh lam kho lam
nguyén liéu dau vao ctia qua trinh nhiét phan.

* Qua trinh nhiét phan: xay ra khi nhién li¢u
dugc “nung” noéng 1én, chat d& bay hoi thoat ra va
than dugc giai phong. Qua trinh nay phu thudc vao
tinh chét, thanh phan va cu tric cta nhién liéu, sau
d6 sé xay ra cac phan ung khi hoa.

* Qua trinh khir: qua trinh nay s€ sinh ra cac
san pham dé& bay hoi va than dé sinh ra khi.

* Qua trinh khi hoa: xay ra khi than phan
tmg v6i CO, va nude dé sinh ra CO va H, theo
phuong trinh phan tng (1):

C+H,0 - H,+CO (1

Ngoai ra, kh1 Cco dat can bang rat nhanh khi
n6 phan tng véi nude ¢ nhiét do trong budng dbt
hoa khi. Diéu nay 1am can bang nong do ciia khi
CO, hoi nuéc, CO, va H,.

Vé ban chat mot luong “han ché” oxy hodc
khong khi duoc dua vao budng dét hoa khi dé cho
phép mot sb cac nhién lidu hitu co dugc ddt chay
(phan tg) dé san xuat/tao ra khi CO va giai phong
nang luong dé cac phan tng lién tuc sinh ra H, va
bd sung CO, [1,4].

Cadc phan wng téa nhiét [1,4]

Phan Gng chay:

C+0, - CO, (+393 kJ/mol) 2)
Phan ung oxy hoa khong hoan toan:
2C+0, - 2C0 3)
Phan ungmé tan hoa:

C+2H, — CH, (+242 kJ/mol) 4
Phan ung luan phién khi — nudc:

CO,+H, ~ CO+H,0O (-42,3kJ/mol) (5)
Phan ung mé tan hoa tir CO:
CO +3H, — CH4 + H,O (- 205,9 kJ/mol) (6)

Cac phan vng thu nhiét [1,4]

Phan ung C va hoi nudc:

C+H,0 - CO +H, + 122,6 kJ/mol (7

C+CO, — 2CO +164,9 kJ/mol ®)

Céac phuong trinh (7), (8) la cac phan Gng
chinh cta qua trinh khir, cho thiy rang nhiét lugng
s& giam xubng do phai cung cép nhiét cho phan tmg
nén nhiét d6 ciia dong khi héa s& giam dan trong
sudt qua trinh khir. Phuong trinh (5) dwoc goi 1a
phan ting cén bang khi — nudc (phan tmg luan phién
khi — nudc).

Tu cac phuong trinh chdy, phuong trinh
phan tmg khi hoa sinh khdi néu trén ta dua ra co s&
tinh todn cong sut nhiét trong qua trinh dbt nhién
li¢u nhu dudi day:
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Ta co Q,véo = Q’kk + Q,N licu (9)
Trong do:
Q) =ty h, =ty .cp, .At, =thy.c, .t
Q™ Vi Py - Sy - b (10)
Q’Nliéu: rhnl‘Hu (11)

Tir(lO) va (11) ta ¢6

vio (ka pkk Cou tkk
Tucmg tu ta co:

)+ (g HY) - (12)

Q’ra = Q,sd + Q’Thétlhoét (13)
Trong do:
Q’sd = mkhinéng . hkhi néng = rhkhinéng' Cpkhi néng * tkhi néng
(14)
—Can bang nang luong: Q*, =Q’_ (15)

Thong qua cac phuorng trinh (9) (11) ta co
thé xac dinh dugc Q’ Tht thot ton that ra ngoai moi

tmong Q Thét thoat = Q vao Q sd

b) Két qua tinh todn
Céc phuong trinh néu trén 1a co s¢ tinh toan
cong suét nhiét, hiéu suét cua budng d6t/budng phan
(g va mot s6 thong sd chinh cua 16 khi héa, cu thé
két qua tinh toan dugc trinh bay nhu trén Bang 1.
Bang 1. Két qua tinh todn 1o khi héa

Cic thong sd Ky | Thi | Gia
hiéu | nguyén | tri
Cong sut nhiét Q | kWth | 1327
Higu suét nhiét N, | % 650
Dién tich ghi 1o Fe m? 0,44
Thé tich budng dét V,| m [055
Duong kinh 16 khi hoa D, . m 0,75
Luong nhién li¢u tiéu thu | m, | Kg/h 125
Luong khong khi can v, m*/h | 1500
thiet Quat phai cung cap
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Hinh 2. Két qua thiét ké 16 khi héa sinh khoi
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1- Quat cdp oxi (gi6) so cap;

2- Puong cdp oxi (gi6) so cap;

3- Puong cap oxi (gid) thir cap;

4- Puong dan khi nong di sir dung;
5- Puong cap liéu;

6- Lo khi héa;

7- Van xa tro.

Tir két qua nghién ctru, tinh toan tac gia da
thiét ké va dua ra duoc nguyén 1y, két cau 1o a6t/
khi hoa sinh khéi (16i ngé tuoi) véi nguyen ly nhu
trén Hinh 2. Mau 10 kh1 hoa ndy co uu diém 1a khi
héa duoc nhién lidu “4m” c6 d6 4m nhu 15i ngo tuoi
ngay sau khi t& hat, hon nita 16 ¢6 két cdu don gian,
dé gia cong ché tao, ¢6 thé tmg dung ldy nhiét cho
hé théng sdy dé sy nong san, va/hodc tng dung
rong rii trong linh vuc so ché, bao quan va ché bién
nong san.

Két qua thiét ké 1 co so tién hanh ché tao,
két qua duoc trinh bay nhu muc dudi day.

¢) Két qua ché tao

Két qua qua trinh ché tao mau 10 khi hoa
sinh khdi “4m” str dung cho 15i ngd twoi sau t& hat
duoc thé hién thong qua hinh anh nhu trén Hinh 3.

Hinh 3. Ché tao mau 16 khi héa sinh khéi “am” sir

dung cho 16i ngo twoi sau té hat

3.2. Két qua thye nghi¢m

Sau khi hoan tat cong viéc ché tao mau 1o
khi hoa sinh khdi tac gia di tién hanh thyc nghiém
khao sat cac thong s cua 10 danh gia so bd qua
trinh khi héa thong qua kha nang sinh khi tong hop
syngas va kha nang chay ciia ngon Itra khi d6t khi
tong hop sinh ra tur 10 khi hoa. Thong qua ngon lua
¢6 thé danh gia bang “cam quan” vé qué trinh khi
héa va chét luwong cua 10 khi hoa, dudi day la két
quéa khao nghiém thong qua mét sé hinh anh tir qua
trinh khao nghiém.

Hinh 4. Hinh dnh két qua khao nghiém madu 16 khi héa sinh khoi

Mot sé két qua chinh vé khao nghiém xéac
dinh nhiét d6 10 khi héa vai cac gia tri nhu luu luong
quat/gié cn cung cp; cong suat nhiét cua 10; ty 18
nhién li¢u tiéu thy;... dugc trinh bay trong Bang 2.

Bang 2. Bang s6 liéu khdo nghiém 1o dot

Cic thong sb Pon vi | Gia tri
Do am nguyén lidu (16i ngd) % 11-13
Luu lugng quat cung cdp cho | m/h 1500
qua trinh khi héa
Ty 1€ nhién nhién liu tiu thu | Kg/h 170
Nhiét do cua 10 khi hoa °C 690
Cong sudt nhiét cua 10 khi KW, 1327
hoa
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4. Két luan

Trén co s& nghién ctru 1y thuyét tac gia da
dua ra két qua tinh todn mot s6 thong s6 chinh cua
16 khi hoa sinh khdi, voi cac thong sb tim duoc nhu:
cong suat nhiét 1a 1327 KW,, hi¢u suét budng ddt 1a
0,65 va 1Lr0rng khong khi can cung cap la 1500 m*/h.
Dua vao két qua tinh toan da thiét ké, ché tao va
khao nghiém dé danh gia mau 16 khi héa théng qua
chat lugng qua trinh khi héa. Két qua khao nghiém
v6i do Am nguyén lidu 16i ngd 1a 11-13%, luu lugng
quat gi6 cung cap la 1500 m*/h, ty 1¢ nhién lidu tidu
thu 125 kg/h, nhiét d6 cua 10 khi héa 1a 690°C ta co
cong sudt nhiét cua 16 dat duoc 1a 1327 kW .
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CALCULATION AND DESIGN OF A DOWNDRAFT BIOMASS GASIFIER

Abstract:

The paper gives some basic to calculate and design a downdraft biomass gasifier. The result shows
some main parameters as follows: the heat capacity reaches 1327 KW, ; the capacity of the combustion
chamber is 0.65%, the amount of needed air is 1500 m*/h; the diameter is 0.75 m; the volume of the
combustion chamber is 0.55 m®; the grate area is 0.44 m’; the amount of consumed energy is 125 kg/h.
Keywords: calculation and design of gasifier, downdraft biomass gasifier.
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