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NGHIEN CUO’U XAY DUNG PHAN MEM TiNH TOAN LU'QNG KHI
THAI KHI THIEU XAC GIA CAM DICH BENH

A STUDY OF BUILDING A SOFTWARE TO CALCULATE THE FORMATION OF
EMISSION POLLUTANTS IN INCINERATION PROCESS

Nguyén Thanh Hao
Khoa Co khi Cong nghé, Truong Dai hoc Nong Lam TP. H6 Chi Minh

TOM TAT

Luu do thudt todn ciia phan mém tinh todn heong khi thai khi thiéu xdc gia cam dwoc xdy
dung diwa trén mé hinh todn bao gom cdac phwong trinh cdn bang khoi lwong va cin bang nhiét
luwong... Nghién ciru nay cho phép xac dinh dwoc luwong khi thai ciing nhu lwong tiéu hao nhién liéu
twong vmg voi qud trinh thiéu xdc gia cam, gép phan hoan thién viéc tinh todn, thiét ké, ché tao 16
thiéu va xit Iy lwong khi thdi sinh ra trong qud trinh thiéu xac gia cam bi dich bénh. Phan mém dwoc
nghién ciru xdy dung duwa trén nén Matlab c6 giao dién ngwoi ding twong doi tric quan, dé dang
s dung trong viéc tinh todn.

Tir khéa: Thiéu xdc gia cam; Khi thdi; Buong dot; Phan mém tinh todn.
ABSTRACT

The flow chart of software to calculate the formation of emission pollutants is based on
mathematic model. The general equations include mass balance equation and energy balance
equation,... etc. This research permit to determined the amount of emission pollutants and fuel
consumption which are useful for calculate, degisn, manufacture incinerator and how to treat the
emission pollutants also. The software is built base on the Matlab 2010a with a visual sofiware
interface that help everyone can be used easy.

Keywords: Incineration; Pollutants;, Combustor, Calculate software.

1. PAT VAN PE

Trong nhiing nim gan day, cing voi
su phat trién manh ctia nganh chin nudi, thi
bénh dich ciing ngdy cang nhiéu va dic biét 1a
su xuit hién cua ching cim A H5N1, HINI,
H7NO... di gy thiét hai 16n vé kinh té ciing
nhu stc khoe cua ngudi chin nudi gia cam.
Xéc gia cam hién nay tro thanh van dé gay burc

xtc trong viéc gy 6 nhiém mai truong va 1am
anh huong xau dén stirc khoe cong dong dan
cu. Trong thanh phéan vat chat cua gia cam, tuy
khong mang tinh dgc hai vdi moi trudong nhung
n6 mang mam bénh rat nguy hiém, bénh lay lan
rt nhanh va da 1ay lan sang ca con ngudi. Cho
dén nay, chon lap van 1a phuong phap xir ly
pho bién nhat d6i véi nhidu nudc trén thé gioi,
trong d6 c6 Vi¢t Nam, uu diém chinh cua viéc
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chon 14p 1a it ton kém va c6 thé xir Iy nhiéu loai
chét thai khac nhau so véi cac phuong phap
cong ngh¢ khac. Tuy nhién, phu:ong phép chon
lap gay ra nhitng tac dong 6 nhiém khac nhu
6 nhiém nuéc, mui hoi, rudi nhang Hon thé
nita, viéc chon lap lai khong thé ap dung dé
xtr 1y triét dé cac loai mam bénh trong xac gia
cam. Ngoai ra, trong qué trinh d6 thi hoa ngay
nay, quy dat ngdy cang thu hep, din dén kho
khan trong viéc lya chon vi tri lam bai chon lép.
Vi vay, viéc ap dung mot sb phuong phap xur
1y khac song song véi chon 1dp 1a nhu ciu rat
thiét thuc. Cong nghé dbt chit thai 1a mot trong
nhitng cong nghé c6 thé thay thé va ngay cang
trd nén pho bién trén toan thé gidi.

Co6 rat nhiéu cong trinh nghién ctu vé
cong nghé 16 ddt, tinh toan qué trinh chay va xir
1y khoi thai 10 d6t chét thai cong nghiép nguy
hai da duoc cong b trén nhiéu tap chi chuyén
nganh [1, 2, 3]. Tuy nhién, van chua thiy cong
b6 ndo vé viéc ung dung 1y thuyét dé xay dung
phan mém tinh toan luong khi thai hinh thanh
khi thiéu x4c gia cAm bi dich bénh phuc vu cho
cong tac tinh toan thiét ké va ché tao thiét bi
d6t, thiét bi xir 1y khi thai.

2. MO HINH TOAN
2.1. Lwong vt chit cip vao

Luong khong khi nap vao 10 dugc xac
dinh dua vao luong oxy can thiét cho qua trinh
chay cac chit. Nhimg chit tham gia vao qua
trinh chay la C, H, N, S theo cac phuong trinh
phan ung nhu sau [4]:

C+0, =CO, (1)
1

2H+ - 0,=H,0 )

N, +0, <32NO 3)

1
N(nl+ct) + E Oz =NO 4)
1
NO+ =0, < NO, (5)
S +0,2=S0, (6)

Co ché hinh thanh NOx c6 thé biéu thi
bang phan ung day chuyén khong phan nhénh
theo co ché Zendovic. Do d6, hing sb cin bang
cua phan ung (3) + (5) duoc xac dinh nhu sau:

P
Ky (NO)= —2
B P\. XPQ (7)
p?
K (NO, )= % (8)
P\-G'XPD

Theo co ché nay, NO hinh thanh ¢ diéu
kién ton tai nguyén tur cla oxy, tién hanh theo
nhom phan ing day chuyén khong phan nhanh,
ta co:

0, = 20 9)
O+N, = NO+N (10)
N+0, < NO+0 (11)

Loai NOx tir hop chét nito trong nhién
liéu bi nhi¢t phan va oxy hoéa tao thanh duoc
goi 1a NOx nhién li¢u. Trong thuc té, khi ham
luong nito trong nhién li¢u vuot qua 0,1% thi
ndng d6 NOx tao thanh trong khoi s& vuot qua
130ppm. Vi vay, NOx nhién liéu la thanh phan
phat thai chinh trong qua trinh dt nhién liéu.
Co ché hinh thanh NOx cuc ky phiic tap qua
nhiéu phan tng, dé don gian hoa qua trinh tinh
toan ta co thé gia thuyét lugng nito trong nhién
li¢u sau khi nhiét phan sé phan tng véi oxy tao
thanh NO.

TU hai co ché néu trén, ta co thé két
luan & nhiét d6 phan ung dudi 1500°C thi
luong NO sinh ra do cac phan ung chi la do
hinh thanh NOx nhién liéu, chi khi nao nhiét do

trén 1500°C mai hinh thanh NOx nhiét. Tir cac &~
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phuong trinh (1) + (6) ta tinh toan dugc lugng
oxy can ding dé phan tng hét cac chat:

G, =%(mcd +mC,) (kgh)  (12)

=22 (nH, +mH,) (kg (13)

G, =(mS,, +mS,;) (kg/h) (14)
G, lj(mN +mN,) (kg/h) (15)

G, =(mO,, +m0O, ) (kg/h) (16)

Luong oxy ly thuyét can cung cap tir
ngoai vao dé dot chdy xac gia cam trong 1 gio la:

Gp =0, +G,+G, +G, =G5 (kg/h)  (17)

bé qua trinh chay xdy ra hoan toan,
lu’orng oxy can cung cip phai du so véi ly
thuyét, ta co:

GO;IT =ax Goljr (kg/h) (18)

Chonp, =1,29kg/m’va Po, = 1,4289 kg/m’,
ta co:

GO;JI‘ _ 0,21x Po, 19)
G

Lugng khong khi thyc té cap vao 10:

-0t ey (a0
00k pg, I
Gy, =Gy —Co, (ke/h) D)

Luong 4m trong khong khi:

Luong khong khi am thyc té:

Gfda;ﬁ‘ - GIdgff - Gam,fdc (kg/h) (23)

Tong luong vat chat vao 10:

Gv - Gcf + Gldcqff + an (kg’fh) (24)

2.2. Lwong vat chit ra khéi 1o

Khi ra khéi 16 bao gom CO,, NO, SO,,
N,, O,, hoi nu6e (kg/h). Dya vao cac phuong
trinh phan tng chdy trén, ta tinh toan dugc khoi
luong khi ra khoi 16 nhu sau:

Geo, =1 (nC, +mC.) Gy~ (25)
Gy, =2(mS, +mS,,)  (kg/h) (26)
Gyo = G.vo{ﬂr} (kg/h) (27)

Lugng N, con lai trong khi thai:

Gy, e = Gy, e (kg/h) (28)
Luong oxy du:
Go; = Gcm _GO;,H (kg/h) (29)

Luong hoi nudce ra theo khoi 10:
Ghommc = Gam,c:f - Gam,fdc + GH L0 (kg/h) (3 0)

Luong tro hinh thanh trong qué trinh dbt:

Gfro - Am? +Aa’ (kg'lh) (31)
Téng lwong vat chét ra khoi 1o:
G - G + G}wmuoc Grm (kg/h) (3 2)
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2.3. Nhiét lwgng dwa vao 1o

Goi Q_,_lanhiét lvgng do vat chat mang
vao 10, cong thirc tinh nhiét lugng vao la:

Qvao :Q; +Q;E’ +Qﬁck+Qam +Qci +Qn€ (kcalm) (33)

Cong thirc tong quat dé tinh nhiét luong
chat thai mang vao 10 [5]:

0,=6G,xC, xI, (kcalh) (34)

Nhiét lvong do nhién li¢u mang vao:
Qm‘ = Gm‘ X Cm‘ X I:ﬂ‘ (kcal/h) (35)

Nhiét luvong ctuia khong khi va hoi nudc
duogc cap vao trong qua trinh chay la:

O + Oy = G X(Cot + @XC e X T + Gy xrxd (keal/h) (36)

0inuoc )

O =4, xG, (kcal/h) (37)

g5, =339C +1256H ~1088(0— S)- 251 +9H) (kealkg) (38)

Trong qué trinh chit thai chay sé& sinh ra
mot lwgng nhiét dugce tinh bang cong thirc:

Qccf - ggf = Gcf (keal/h) (39)

q., =81C +246H — 26(0 —S)— oI (kcal/kg) (40)
2.4. Nhiét lwgng ra khéi 1o
T(f)ng nhiét luong ma vét chat mang ra
khoi 1o dot la:
O = o + Dotor + Drocua + Qg (keal/h) (41)

Nhiét lugng ma tro, xi mang ra khoi 10
dot la:

ero = Grm X Crm X I;ro (kca]‘fh) (42)

Nhiét Iugng cua khoi dugce tinh béng
tong nhiét luong cta cac thanh phan chira trong
khoi lo:

Ot :Qcoz +0v0 +Q.-v; +Qso; +Q0; + 0, imoc (keal/h) (43)

Cong thirc tong quat dé tinh nhiét lugng
khoi thai:
0, =G, xC,xT, (kcal/h) (44)

Ton that nhiét do twong 16 duoc tinh
bang 5% lugng nhiét chay ctia dau va chat thai,
con ton that nhiét do mo cira 10 d6t bang 10%
nhiét mat mat qua tudng 10 [5].

Oruong = 0.05x (05, + 07 ) (kealh)  (45)

Qmocua = 0?]‘ X Qrurmg (kcal"ll’h) (46)

3. XAY DUNG PHAN MEM TiNH TOAN

Thanh phan ciu tao ctia phan mém bao
g6m nhiéu ham, chudi, cong thirc, phuong trinh
va chuong trinh con hop thanh. Giai thuét bao
gbm sau budc nhu sau:

Buoc 1: Sau khi cac dir liéu nguoi dung
nhap da xtr Iy xong thi chuong trinh con “lugng
vét chat tham gia phan tng” sé tién hanh qua
trinh tong hop khdi lugng nhién liéu va chat
thai.

Buée 2: Chuong trinh con “tong khoi
lugng vat chat vao 16 s& 1dy két qua tir “luong
vét chit tham gia phan tng” va dit liéu nhap
vao dé tinh toan khdi lugng vat chit dugc dua
vao 10, sau khi tinh toan xong chuong trinh sé
luu vao bd nhé cho dugc xu ly.

Bude 3: Thong qua két qua tir chuong
trinh con “téng khdi luong vat chit vao 107
phan mém s& tiép tuc xir Iy bang chuong trinh
con “tong khéi lwong vat chat ra khoi 10” va
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tinh todn dugc luong vat chét tir 10 di ra, cu
sau mdi budc xur Iy bang chuong trinh con thi
két qua s€ dugc luu vao bd nho, doi duge cac
chuong trinh con khac goi dé thuc thi.

Buoc 4: Chuong trinh con “nhiét luong
vat chit mang vao 16” s& sir dung dit liéu tir cac
chuong trinh con ¢ trén va céac dir liéu do nguoi
dung nhép dé tinh toan ra duoc nhiét luong vat
chat mang vao 10.

‘Wt

Morong  Tro giup

Phan mém tinh toan qua trinh thiéu xac gia cam

Thong so6 thiét lap

Cong suat lo Nhién liéu dot

Cong suit tién huy (kg/h) Dau DO -

Chat thai can thiéu huy

2|

Xac gia cam
Nhiét do va do 4am
Nhiét dé moi truong (c)

Do am méi truong (%)
Nhiét dé vao ciia chat thai ()
Nhiét d6 vao coa nhién liéu (c)
Nhiét do ra coa tro xi (c)

Nhiét do trong 1o thiéu (c)

Hé sé trong qua trinh thiéu
Hé s6 khong khi thira 1.1 -

Buodc 5: Chuong trinh con “nhiét lugng
vat chat mang ra khoi 10” s& sir dung dir lidu tir
cac chuong trinh con ¢ trén va cac dir li¢u do
nguoi dung nhap vao dé tinh toan ra duoc nhiét
luong vat chat mang ra khoi 10.

Buée 6: Chuong trinh con “két qua
tinh toan” s& tong hop tit ca cac dit lidu tir cac
chuong trinh con khéac s€ gidi ra dugc lugng
nhién liéu tham gia thiéu ddt chat thai va khoi
luong khi thai thoat ra khoi 10 thiéu.

=rars)

Keét qua tinh toan

Trinh diéu khién

Hinh 1. Giao dién khi khoi dong phan mém

e

Morong  Trogiup

Phan mém tinh toan qua trinh thiéu xac gia cam

Cong suat lo Nhién li¢u dot

Thiét 1ap nhién lieu  ~|

Cong suit tiév huy (kg/h)

Chat thai can thiéu huy
Thiét Iap chit thai o

Nhiét d6 va do am

. Clv, Olv
Nhiét do mai truong (c)

Do am moi truomg (%)

Thong so thiét 1a

Thanh phan cic chat chira trong nhién liéun %
| sk
Hiv Niv Al

Luong NO ra khoi lo (kg/h) _
Lugng N2 ra khoi 1o (kg/h) |

I Wiv

Nhiét do vao cia chat thai (c)
Nhiét d vao ciia nhién liéu ()

Nhiét d¢ ra caa tro xi (c)

‘Thanh phan cac chat chita trong chat thai %
Civ oW Slhv
Hiv Niv Alv

Lwong O2 ra khoilo (kg/h)
Luong H20 ra khoi lo (kg/h) | ]

Wiv

Luong Tro ra khoi lo (kg/h)

Nhiét do trong 10 thiéu (c)

Hé s6 trong qua trinh thiéu
Hé s6 khéng khi thira 14 -

Nhiét dung riéng
Nhiét dung riéng cia nhién liéu (keal’kge)
Nhiét dung riéng cia chat thai (kealkge)
Nhiét dung riéng cua tro chat thai (keal/kge)

Tong lugng vat chat ra khoi lo (kg/h)|

Trinh diéu Khién

Hinh 2. Giao dién sau khi chon ché dé mé rong
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Sau khi khoi dong phan mém thi giao
dién chinh cua phﬁn mém s& hién thi nhu hinh
1 va 2, man hinh lam viéc chura thong ) nhap
va s liéu xudt trén cing mot giao dién, gitp
ngudi ding dé theo ddi qua trinh nhap thong s6
tranh nhirng sai sot trong qua trinh str dung.

4. KET LUAN

Viéc tinh toan qua trinh d6t xac gia cam
dich bénh theo hudéng viét phan mém 1a mot dé
tai mang tinh mai, khoa hoc, khong chi dung
lai & mot két qua ¢ dinh nhu tinh toan truyén
théng, ma viéc tinh toan trd nén dé dang hon,
thuan tién cho viéc tinh toan va kiém tra cac
thong s dau vao ciing nhu dau ra cta qua trinh.
Nghién ctru nay 1a mét phan tro gitip quan trong
trong viéc tinh toan, thiét ké va ché tao 16 thiéu
x4c gia cAm.

Nghién ctru ché tao 16 d6t xac gia cam
dich bénh mang tinh khoa hoc, tinh cong d(‘A)ng,
dem lai su an toan vé moi truong, bao v¢ cho
xa hoi hiém hoa tir dich cim A H5N1. Cling véi
viéc nghién clru ché tao, viéc xay dung phﬁn
mém tinh toan mot cach toan dién s& mang lai
tién ich thiét thuc, mang lai sy thuan lgi trong
viéc tinh toan thiét ké va ché tao 10 ddt xac gia
cam.

Phan mém dugc viét dua trén nén cia
phan mém Matlab, giao dién nguoi ding duoc
xdy dung twong ddi truc quan, giup cho viéc
trao d6i gitta nguoi dung va phan mém tré nén

dé dang thuan loi hon trong vi¢c tinh toan. Phan
mém co thé duge st dung doc lap voi phén
mém Matlab 2010a nén khong bi phu thudc vao
phan mém Matlab.
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