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NGHIEN CUU THIET KE LO POT RAC MINI HQ GIA PINH NONG THON
RESEARCH ON DESIGNING A MINI WASTE INCINERATOR MODEL FOR HOUSEHOLDS
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Truwong Pai hoc Bach khoa - Pai hoc Pa Néing; bkmt69@gmail.com, ttson@hde.vn

Toém tét - O nhiém rac thai sinh hoat & khu vic néng thén va mién
nui dang ngay cang nghiém trong, anh hudng Ién dén sirc khée va
doi séng clia ngudi dan. Viéc nghién ctru tinh toan thiét ké ché tao
mot mé hinh 16 dbt rac quy mé ho gia dinh la cp thiét dé giai quyét
mot phén van dé 6 nhiém réc thai & ving néng thon. Bai bao da phan
tich danh gia hién trang & nhiém rac thai & néng thén, cac phwong
phap x ly hién nay. T céc co so ly thuyet tac gia de xuat mot mo
hinh |6 dbt rac gom bubng dét va budng say nhdm séy rac trudc khi
dbt trong 16. D& danh gia kha ndng lam viéc ctia mé hinh dé xuét,
céc tac gia da tinh toan, thiét ké va xay dung mét mé hinh 16 dét rac
v6i cong suét 15 kg/h. T mé hinh thwe nghiém, céc tac gia d4 tién
hanh danh gia cac két qua thwc nghiém. Cac két qua ban dau thu
dworc la rdt kha quan véi nhiét dd budng dét co thé dat 840°C; do 4m
clia rac sau khi sdy 30 phut giam tir 32% xudng con 24%.

T khoa - rac thai sinh hoat; 16 dét rac; budng dét; xt ly rac; ho
gia dinh.

1. Pat vin dé

Qua trinh cong nghi€p hoda, hién dai héa ndng nghiép
ndng thon & nudce ta hién nay da va dang tré thanh mot xu
thé phat trién tat yéu. Tuy nhién, qué trinh nay ciing da tao
ra nhitng mit trai, d6 1a tinh trang 6 nhiém moi truong do
rac thai sinh hoat, cong va nong nghiép ngay cang nghiém
trong. O cac thanh phd 16n, rac thai sinh hoat dwoc thu gom
va xu 1y lién tyc, nén vAn dé 6 nhiém do rac thai duoc giai
quyét kha tét. Tuy nhién, & cic ving n6ng thon thi viée quy
hoach, quan Iy va xur 1y rac thai con rat nhiéu van dé bat
cap can dugc nghién ctru giai quyét.

Réc thai & cac ving nong thon chit yéu 1a rac thai sinh
hoat va rac thai nong nghiép. Theo bao cao hién trang moi
truong qudc gia giai doan 2011-2015 cua BO Tai nguyén
va M6i truong, khu vye nong thon & nude ta phat sinh
khoang 31.000 tin rac thai sinh hoat mdi ngay. Cung véi
d6, moi nam c6 khoang 14.000 tin rac thai ndng nghiép
nguy hai (bao bi, chai, 19 ctua thudc bao vé thuc vat, phéan
bon) [1]. Vi lugng rac thai phat sinh ngay cang 1on nhung
lai khong dugc thu gom va xtr 1y tap trung. Thém vao do,
do y thirc tham gia bdo v¢ mdi trudng ctia ngudi ndng dan
chua cao nén rac thai thuong duge dé ty do ra ria duong,
ddng rugng, muong ranh hodc Song, subi gy mit my quan
va 6 nhiém méi truong nude, dat va khong khi ngay cang
tram trong, gay anh huong xdu dén doi sdng sirc khoe ctia
cong ddng dan cu.

Dé giai quyét van dé 6 nhiém moi truong do rac thai &
c4c ving nong thon, di c6 nhidu giai phap dwoc dua ra, tir
viéc quén 1, quy hoach dén dé xut cong nghé xir Iy rac thai.
Hién nay, theo quy dinh ctia Nha nu6ce, chi phi dé xuly 1 tan
rac ¢ vung ndng thon 1a 8.000 ddng, thap hon rat nhiéu so
Vi 27.200 dong dé xir Iy rac theo cong nghé tidu chuan [2].
Chinh vi thé, viéc xu 1y rac thai sinh hoat & ving nong thon
hién nay chu yéu van dugc thue hién dudi 2 hinh thire, d6 1a
chon 14p hodc dung 10 dbt thii cong véi chi phi dau tu thap.

Abstract - Contamination of domestic waste in rural and
mountainous areas of Vietnam is increasingly serious, affecting the
health and well-being of people. It is imperative to study the design
and calculation of an incinerator model for households in order to
solve problems of waste pollution in rural areas. The aim of this
paper is to propose an incinerator model for households in rural
area with low costs, easy operation and implementation. The novel
model has a waste drying chamber that helps to reduce the
humidity of the waste. To assess the viability of the proposed
model, the authors have calculated, designed and constructed a
model of incinerator with a capacity of 15 kg/h. The experimental
results show that the temperature of combustion chamber can
reach 824°C; the moisture content of the garbage can be reduced
from from 32% to 24% after 30 minutes of drying in the chamber.
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Tuy nhién, ¢ nhiéu noi, giai phap chon lap khong con dap
ung, tham chi con gdy 6 nhiém tram trong hon.

Hinh 1. Rdc thai ngdp dwong lang néng thon

Do chi phi dau tu hop 1y va van hanh kha don gian nén
gan day mot sd dia phuong da dau tu va lip dat cac 1o dét
c6 cong sult vira va nho, phuc vu xtr ly chét thai rin cho
khu vuc ndéng thoén ¢ quy md lién xa. Theo wdc tinh, ca
nudc hién c6 khoang 100 16 ddt rac thai sinh hoat, da s 1a
cac 10 dét ¢& nho, cong suat dudi 500 kg/gid [2]. Cac thdng
s chi tiét vé tinh nang ky thuat khac cua 1o d6t chua duoc
thong ké dy du [2]. Tinh Ninh Binh da nghién ctru va dua
vao sir dung 10 dot rac Losiho 500 véi cong sudt dot
500 kg/h dé phuc vu xir 1y rac cho 3 xa trong tinh [3].
Tuong ty, tinh Bic Giang ciing da dau tu lip dat 1o dot rac
NFI Nhat Ban, cong suat 400 kg/h dé xir 1y rac cho 4 xa
trong tinh [4]. Hau hét cac 10 ddt rac dugc dau tu cho quy
mo lién xa va da budc dau giai quyét duge mot phan rac
thai & mot sd khu vuc nbng thdn. Tuy nhién, nhuoc diém
clia viée str dung céc loai 16 nay 1a chi phi dau tu ban dau
khé cao (khoang 2 — 4 ti ddng), cAn c6 mit bang 16n dé 1ap
dat va xay bai rac tap trung. Thém vao do, chi phi van hanh
ciing rat 16n, do cin phai ¢6 ngudn lyc dé thu gom, phan
loai rac thai va van hanh 16 dét. Do d6, rat kho dé img dung
rong rdi cac md hinh 10 dbt rac nay. Chinh vi thé, trong bai
bao nay, tac gia dé xuat nghién ctru thiét ké 10 dbt rac mini
quy md ho gia dinh véi chi phi ré hon, dé van hanh, c6 kha
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nang tng dung rong rai va phu hgp véi déc tinh sinh hoat
cua nguoi nong dan Viét Nam.

2. Phan tich lra chon mé hinh 16 dét rac mini
2.1. Thuc trang sir dung 16 dot rdc mini ¢ Viét Nam
Trong chuong trinh muyc tiéu qudc gia vé xdy dung nong
thon méi, v¢ sinh moéi truong thon xo6m thye sy 1a mot tiéu
chi rat khé dé dat duoc. Dé giai quyét vin d& rac thai sinh
hoat & viing néng thén, mot sé dia phwong da trién khai xay
dung mot s6 md hinh 16 d6t rac nho quy mé nho cho ho gia
dinh. Mot s vi du dién hinh 1a md hinh 16 d6t rac tu ché
(Hinh 2 va Hinh 3) ¢ tinh Bac Giang, Lao Cai, Vinh Long,
v.v. Uu diém chung clia cac loai 16 ddt rac tu ché nay 1a chi
phi dau tu rat thip, khoang 2-3 triéu dong, dé dang ché tao
va van hanh, khong tén dién tich dat xay dung. Tuy nhién,
nhugc diém cua cac loai 10 tur ché nay do 1a: thiét ké ché tao
chwa dung k¥ thuat dan dén hiéu suit chay khong tdt; chua
giai quyét duoc cac loai chét thai co dd 4m I6n; d& phat sinh
6 nhiém thir cp do phat sinh cac loai khi dioxin, furan va
NOX Do d6, viéc nghién ciru thiét ké va ché tao mot mo hinh
10 dot rac quy mO ho gla dinh Ia cap thlet

Hinh 3. M6 hinh 1o dét rac ¢ Lao Cai
2.2. Yéu cau Khi thiét ké mé hinh 16 dét rac mini

Bai toan thiét ké va ché tao 1o ddt rac thai sinh hoat &
ndng thon thuc su 1a mot bai toan rat kho, vi néu thiét ké,
ché tao va van hanh cac 10 d6t khong ding tiéu chuan va
quy cach ky thuat c6 thé gy ra giy 6 nhiém moéi trudng
thir cAp do phat sinh khi thai doc hai nhu: di-6-xin, furan....
Chinh vi thé, khi thiét ké va ché tao 16 ddt rac, viéc tinh
toan budng dét cua 10 va td chirc qua trinh chay cua nhién
lidu réc trong 16 dong vai tro then chdt. Bé dam bao qué
trinh chay hoan toan ctia nhién liéu va giam t6i thiéu luong
Khi thai thir cap (NOx, di-6-xin va furan) ra mdi truong thi
nhiét d6 budng ddt cua 16 phai nim trong khoang 950 —
1.100°C. Déi véi cac 16 dot rac thai, nhiét d6 cua budng
d6t thuong khoang 800°C. Bé dat dugc khoang nhiét do
trén thuong phai c6 thém budng ddt thir cap dét bd sung
dau DO hoic FO. Bbi véi quy md ho gia dinh, viéc ché tao
thém budng ddt thir cip s& lam cho chi phi ddu tu va vén
hanh tang cao, lam giam kha nang trién khai tmg dung rong

rdi cho nguoi nong dan. Do d9, trong bai bao nay, cac tac
gia chi thiét k& mo hinh 16 d6t rac mot budng dét so cap dé
budc dau danh gia kha ning lam viéc ctia mo hinh 16 @t
réc duoc dé xuat nay.

Dic diém cia rac thai sinh hoat ¢ cac vang nong thoén
la khong dugc phén loai ngay tai nguon thanh phan cua rac
thai rat da dang, d6 a 4m rac thai rat cao. Dé giai quyét bai
toan thanh phn rac thi trude khi ddt, ngudi nong dan can
phén loai rac thai. D4i vai rac thai hitu co thi ¢6 thé chon
lap hop vé sinh hodc san xudt phan compost. Cac loai rac
thai v6 co kho phén hiy trong tu nhién s€ dugc nhiét phan
trong 10 d6t. Do d6 am cuia rac thai thuong rat cao (~40%)
nén khi thiét k&, ché tao 16 ddt rac quy md ho gia dinh can
phai c6 thém hé théng siy céc loai rac thai c6 do am cao
trude khi dot. Mot yéu cau quan trong khac cua 10 ddt rac
nay dé 1a td chtrc cung cip khong khi vao 10. Luong khong
khi cép vao 16 phai dam bao cho qua trinh chay kiét rac
trong 10, dong thoi khéng duge qua 16n, tranh lam giam
nhiét d6 budng dbt.

2.3. Lwa chon mdu 1o dot rdc mini

Ttr nhitng dénh gia va phan tich yéu cau cia mé hinh 16
dbt rac, dac diém rac thai sinh hoat & cac ving nong thon,
tac gia da nghién ctru va dé xuat mot mo hinh 10 dbt rac
mdi tmg dung & quy md ho gia dinh, nhu Hinh 4. Lo @6t
rac nay gom 2 phan chinh la buong d6t nam phia du6i va
budng sdy rac tich hop vao 10 nam trén budng ddt. Nhiét
luong cap cho qua trinh sdy rac chinh 1a nhiét luong tir khéi
thai ciia qua trinh chay rac khé trong budng dét.

Hinh 4. M6 hinh méi 1o dot rdc mini
1-Vo thép, 2-Vach buong dot; 3-Ghi IO 4-Cuta thoat khoi; 5-Ghi
say 6-Cira cap rdc am vao buong say; 9-Cira ddy liéu tir buong
sdy xudng buong dot; 10-Cira cap rdc khé vio budng dot; 11-
Cita cdo tro; 13-Pay [0 (thiéu chii thich 7-8)

Nguyén 1y 1am viéc: Qud trinh chay rac thai sinh hoat
trong buéng dbt sinh ra nhi¢t. Nhiét lugng nay dugc su
dung d& duy tri qué trinh dbt chay nhién liéu trong 16. Chét
ligu ddt 1 cac loai réc thai ran sinh hoat dugc h¢ gia dinh
tap két lai, phan loai va dwa vao 16 d6t rac dé thiéu huy. Khi
16 hoat dong 6n dinh, luong rac thai co d6 4m cao trén ghi
sdy (5), nam trong buong sdy nhan nhiét tir ghi say, burc xa
ctia khoi tir budng d6t 1én budng siy qua 16 day liéu (14)
va burc xa tir (2) dan khoi (15). Trong qué trinh sy, 4m
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long trong rac nhan nhiét hoa hoi theo khoéi 10 ra ngoai moi
truong, dd 4m ciia rac giam dén gia tri yéu cau thi day rac
xudng budng dbt, dong thoi cap rac tiép vao budng sdy. Tai
buéng dbt & nhiét do cao khoang 800-850°C, rac tu bbe
chay va khéi sinh ra di theo 2 duong: qua 16 thoat khoi (4)
theo vach dan khoi (15) 1én 6ng khoi ra ngoai; khoi tir
budng ddt qua 16 day liéu (14) 1én budng sdy theo dng khoi
ra ngoai moi trudng. Nhién li€u sau khi chay kiét thanh tro
s& roi xudng budng thai tro qua ghi dot (3) va duoc cao ra
ngoai qua cua cao tro (11).

3. Co s6' Iy thuyét va cac buéc tinh toan thiét ké
¢ Tinh toan qua trinh chdy cua nhién liéu
Ban cl}ét cta budc tinh toan nay chinh 1a tinh luong gi6
can cap d¢ dam bdo chay hoan toan 1 kg nhién li€u rac va
luong khoi thai sinh ra. D6i véi qua trinh chay rac thai sinh
hoat, do d¢ am va thanh phan nhién li€u thay doi lién tuc, nén
can gia thuyét 1a thanh phan nhién li¢u rac khong thay doi.
% Tinh can bang nhiét cho 1o dot
Phuong trinh c4n bang nhiét cho mo hinh 10 d6t rac:

Z Qcﬁp = Z Qchi
Trong d6:

Y. Qeap = Brac.Qf, — nhiét lugng cép vao 1o
Z Qchi = Q2 + Q3+ Q4 + QS + Qséy rac

Q2 — ton that nhiét do khoi thai;

Qs — ton that chay khong hoan toan vé hoa hoc;

Qs — ton that chay khong hoan toan vé co hoc;

Qs - tdn thét do toa nhiét ra moi truong;

Quéy ric — nhiét lugng ding dé sdy rac trong budng siy
dat trén budng dot.

% Tinh toan buong dot

Tinh toan budng ddt rac bao gdm tinh thiét ké cac kich
thude co ban nhu chi€u dai, chiéu rong va chiéu cao cia buong
dot, tinhrkich thude ghi 10, v.v, tinh toan trao doi nhiét trong
budng dot. Nhu da phan tich & trén, do rac 1a nhién li€u rat xau
v6i nhi€u loai thanh phan khac nhau, nén viéc thiét ké buong
dot dong vai tro quan trong nhat. Khi thiet ké ché tao budng
dot rac cho quy mé h¢ gia dinh thi yéu cau chinh la dam bao
nhiét do chay cua ngon lira cang cao cang tot (> 650°C). bé
lam duoc diéu nay can giam tdi thidu cac ton that nhiét qua
tuong 10, ting cudong kha nang burc xa nhiét tir tuong 16 va san
pham chay dén vung chdy cua rac.

Ngoai ra, viéc t6 chiic cung cép khi vao 10 can dugc
tinh todn ky ludng dé dam bao qua trinh chay hoan toan
nhién liéu. Do ki€u 10 lya chon 13 loai 10 ty hut khong dung
quat cap gi6 nén can tinh toan lyc ty hit cua 6ng khoi phu
hop. Bé dam bao luc ty hit khi vao 10, chi€u cao ctia 6ng
khoi (H) duoc tinh todn theo cong thirc sau [6]:

1, 3tht + poK (a’ozz _a)012) .E-l- poKwoz2 L
H— 2 T, 2 T, m
ke To kT | 2, @, E 1 ,
g(po TKK Po -TK Y2 27-_'_0 -dtb

Trong do: pOKK , poK lan luot 1a khdi lugng riéng cia

khong khi va khoi & diéu kién tiéu chuan, kg/m®.

W+ Wyy» W, —turong tmg véi toc do clia khoi tai chan,

dinh va téc d6 trung binh cta khéi & diéu kién tiéu chuén, m/s.
T lanhiét d6 trung binh khoi trong 6ng khoéi xung, K°.

i 14 hé sé ma sat.

% Tinh thiét ké buong sdy rdc

Budng sy rac cua m6 hinh duoc dit trén budng dbt ciia
16. Réac ¢6 d6 am cao (khoang 35-40%) s€ duoc dua vao
buong say, tai day rac s€ dugc say kho dén do am trung
binh khoang 15-20% nho nh@n nhiét tir khoi Vthéi cua gué
trinh chay rac kho trong budng dot. Cong suat cua budng
say s€ dugc thiét ké dé dam bao cung cap khoang 70 - 80%
cong suat cua 16 dot. Luong rac thiéu hut s&€ duoc bo sung
bang rac kho. Toan bo co s¢ 1y thuyet vé qua trinh sy rac
bang tac nhan khoi tham khao theo tai li€u [8].

4. Két qua ché tao va nghién ciru thye nghi¢m
4.1. Thong so6 thiét ké mé hinh thuc nghi¢m

C6 thé noi rang thanh phan nhién li¢u chat thai rén sinh
hoat tir cac h¢ gia dinh thay doi theo ngay va theo mua.
Chinh vi thé, rat kho dé co thé giua ra mot s6 liéu chinh g;éc
v€ thanh phan nhién liéu rac d€ c6 thé tinh toan thiét ke lo
dot rac. Thélr}h phan nhién liéu rac dugc xac dinh dua trén
cac thanh phan rac thai sinh hoat da duge cong b6 [9], khao
sat thyc té cac loai rac va ti 1€ cua chiing (;y cac ho dan tai
x3 Hoa Nhon, huyén Hoa Vang, TP. Ba Nang.

To6m lai, tac gia sé thiét ké, ché tao mot mé hinh 1o dbt
rac co cong suat 15 kg/h (dam bao dot rac cho cum dan cu
khoang 5-7 h¢ dan), cong suat budng sdy 12 kg/h v6i thanh
phan nhién liéu rac d6t nhu sau:

Thanh
phan
% 51,7 | 3,7

C H 0] N S A w

134 | 09 01 (102 | 20

4.2. Két qua tinh todn thiét ké va ché tao mé hinh thuc
nghiém
Sau khi tinh toan thiét ké, kich thudc mé hinh dugc thé
hién trén Hinh 5.
A-A - B-B

kLt

Y

450

.
o

150

=
o
=1

Hinh 5. Két qud tinh todn buéng dot
Hinh 6 va Hinh 7 thé hién qua trinh ché tao mo hinh
thuc nghiém 16 dot rac cong suat 15 kg/h, dat tai phong thi
nghiém Khoa Cong nghé Nhiét — Dién lanh, Truong Dai
hoc Béch khoa - Pai hoc Pa Nang.



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 9(118).2017 - Quyén 1 71

Hinh 7. M6 hinh hodn thién ciia 10 dét rac cong sudt 15kg/h

4.3. Két qud van hanh thiv nghiém mé hinh 1o dot rdc

I-?é déanh gia hiéu qua lam viéc cua md hinh thuc nghiém
10 dot rac, cac tac gia da tién hanh dot thye nghiém rac thai
sinh hoat cua cac hd néng dan ¢ x6m Phude Thudn, xa Hoa
Nhon, huyén Hoa Vang, TP. Da Nang. Rac thai duoc thu
gom va phén loai truge khi dot. Nhimg loai rac c6 d6 4m
thap s€ dugc dot trudc, con cac loai rac c6 d0 am cao hon
s€ dugc dua vao buong say trude khi dua vao dot.
4.3.1. Qui trinh vdn hanh 16 dot rac

Giai doan dau khi lc‘)‘chua ’hoat dong, ta moi 11°;a béng
cach cho rac kho vao budng dot qua cwra (10) va tien hanh
cham db6t. Khi qua trinh chay dién ra budng dot ta cling
cAp rac co6 d6 4m cao vao buong sdy qua ctra cap liéu (6).
Sau mot khoang thoi gian nhit dinh, rac trén ghi say sé
dugc say kho dén ‘khoang 15 — 20% thi day rac xudng
budng dét qua 10 day liéu ( 14) nho mo ctra (6) va (9). Rac
sau khi day xuong budng dbt s& tu bdc chay do gap nhiét
d6 budng dot cao, khoang 800-850°C. Sau do, rac 4m tiép
tuc dugc cip vao budng siy.
4.3.2. Két qua dot thir nghiém

Truge khi thu thap s6 li¢u, céc tac gia da tién hanh dbt
thir nhiéu lan, hiéu chinh‘ cac thong so cua 10 dot rac. Sau
lfhi xac dinh ,du:qc cac diéu kién van ha‘}nh dé 10 hoat dong
on dinh thi bat dau thi nghiém va ghi so liéu.

Hinh 8. Hinh danh dét thwee nghiém mé hinh 16 dét rac 15 kglh
D6t thir nghiém 15 kg réc c¢6 do am trung binh khoang
32-35%. Rac kho dugc dua vao budng dot con rac am hon

dua vao budng sdy. Tién hanh do dac cac thong sd nhu:
nhiét 46 budng d6t, budng say va khoi thai; toc do khoi thai
va do 4m cua rac trong budng say theo thoi gian. P am
clia rac dugc xac dinh bang cach liy cac mau ric ngiu
nhién, sau d6 dua vao thiét bi sdy & phong thi nghiém Ky
thuat say, Truong Dai hoc Bach khoa - Dai hoc Pa Ning,
tién hanh qué trinh sdy & 70°C cho dén khi khdi lugng rac
khong d6i. So sanh khdi luong rac trude khi sdy va sau khi
séy, xé4c dinh duge do 4m cua rac.

a. Panh gia nhi¢t d) budong ddt va budng siy

Nhiét d6 budng dét va budng siy rac ciia mé hinh 16 d6t
rac duge thé hién & Hinh 9. Qua thi nghiém thay rang, thoi
gian dé chay kiét 15 kg rac trong budng d6t 1a 68 phut. Nhur
véy, cong suit 16 bi giam xudng chi con khoang 90% so
v6i thiét ké. Nguyén nhan giam cong suat 16 so voi thiét ké
Ia do nhién liéu rac mang vao c6 d6 am cao hon va thanh
phan nhién liéu rac thip hon so véi thiét ké. Nhiét do budng
lira cao nhat c6 thé dat 1a 824°C. Nhiét do budng sy co thé
dat 1a 320°C. Tai thoi diém 30 phat va 50 phat van hanh,
nhiét d6 budng lra va buong say giam xuong la do mé ctra
dé day rac kho xudéng budng ddt va cho rac &m méi vao.

Nhiét d$ budng dét va budng siy
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Hinh 9. Bdnh gid nhiét dp ciia budn dot rac
b. Panh gia nhiét d9 va tbc dd khéi thai
Hinh 10 thé hién sy thay ddi nhiét 6 ctia khoi thai ra
khoi m6 hinh thyc nghiém 16 dot rac. Nhiét d trung binh
cua khoi thai khoang 300°C. Nhu vy, mit uu diém nira
cua mo hinh so v&i cac mo hinh 16 d{)t tu ché khac do6 l1a
giam nhiét d¢ khoi thai do su dung budng say dat trong 10.

Nhiét dé budng dét va khéi thai
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—eo— Budng d6t
Hinh 10. Pdnh gia nhiét dp khéi thai cia mé hinh
Tdc d khoi thai thoat khéi 16 ciing duge tién hanh do
dag: va kiém nghiém dé kiém tra luc tu hat cua 16. Hinh 11
the hién sy thay doi cua toc do khoi thai theo thoi gian. Co
the thay rang, nhiét d trung binh khoi thai khoang 2,1 m/s.
Gia tri nay la hop ly so voi thiét ké va tinh chon ban dau.
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Tbe dd khoéi théii
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Hinh 11. Ddnh gid téc do khéi thai thodt khoi Io

c. Panh gia d§ 4m ciia rac theo thoi gian

Dé danh gia kha ning lam viéc cla budng sdy rac, cac
tac gia cling da tién hanh xac dinh d§ am cua rac thai theo
thoi gian (Hinh 12). T Hinh 12, ta thay rang do am cta
rac c6 theé giam tir 32% xudng con khoang 24% trong
khoang 30 phuit. Tai thoi diém nay, rac dugc day xuong
buong dot dé thuc hién qua trinh dot. Gia tri d6 am sau khi
say cua rac la chap nhan dugc cho qua trinh chay trong 10,
mdc du nd co gay ra gidm cong suat va nhiét ¢ budng dot.

Do 4m ciia ric theo thoi gian
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Hinh 12. B dm ciia rdc thdi 6 budng sdy theo thoi gian

5. Két luan

Bai bao da phan tich cac thyc trang rac thai va xu 1y rac
thai & cac khu vuc néng thon mién nai. Ttr thue trang do,
bai bao da phan tich lya chon mé hinh 16 dbt rac quy md
ho gia dinh véi nhimg wu diém vuot trdi hon so véi cac 16
d6t tu ché hién tai. Thém vao d6, mot mé hinh thyc nghiém
10 ddt rac cong sudt 15 kg/h da duogce thiét ké va ché tao.

Qua qua trinh débt thuc nghiém trén mo hinh, c6 thé théy
rang, 10 d6t rac dap tng cac yéu cau thiét ké dé ra nhu:
nhiét d6 buéng Iira, luc hat cua 1o ddt, do 4m cua rac thai
sau khi sdy. Cu thé, néu rac thai mang vao d6t c6 do 4m
trung binh 32% thi nhiét ¢ budng ddt co thé dat 824°C.
D06 am cua réc thai c6 thé giam xudng tir 32% xudng con
24% trong vong 30 phat.

V6i nhiét d6 budng ddt 824°C, mé hinh 16 @t rac
khong thé khir cac loai khi doc thtr cap nhu di-0-xin hay
furan. DPay chinh la nhugc diém cua loai 1o nay. Tuy
nhién, néu can nhic véi cac 16 tu ché thi 16 nay c¢6 uu diém
vuot troi.

Trong cac thi nghiém sp t6i, cac tac gia s& tién hanh
cho céc loai rac thai véi cac d6 4m khac nhau va danh gia
ham lwgng khi thai doc hai ra méi truong, danh gia chi phi
dau tu va van hanh cia mé hinh.

Lo1i cdm on

Céc tac gia thira nhén sy dong gop tich cuc clia cac sinh
vién nghién ctru khoa hoc: Nguyén Hiru Nghi, Tir Puc
Tién, Phan Thanh Vién, Lép 12N, Khoa Cong nghé Nhiét
— Dién lanh, Truong Pai hoc Bach khoa - Pai hoc Pa Nang
trong viéc ché tao va chay thyc nghiém mo hinh.
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