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ABSTRACT

Indoor air pollution is a serious environmental and public health issue, as
modern people spend approximately 80-90% of their time in enclosed
spaces. In addition to common emission sources, incense burning — a
traditional cultural practice, is a significant source of indoor air pollutants,
particularly formaldehyde, but has not received adequate attention. This
study focuses on evaluating formaldehyde emissions and dispersion from
smoke generated by several commonly used incense types in Viet Nam
under different mechanical ventilation conditions. Experiments were
conducted in a closed chamber with a volume 1 m?, combined with
numerical simulations using the finite volume method implemented in
Ansys Fluent to validate and analyze pollutant dispersion. Experimental
results showed that, under non-ventilated conditions, the average
formaldehyde concentration reached 4.163 mg/m®, approximately four
times higher than the short-term exposure limit specified in QCVN
03:2019/BYT. Simulation results obtained using the low-Reynolds-
number k-¢ turbulence model showed good agreement with experimental
data, with a deviation of about 5%. The study demonstrates the
effectiveness of mechanical ventilation and highlights the applicability of
CFD modeling in assessing indoor air pollution.
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TOM TAT

O nhiém khong khi trong nha 1a mot trong nhirng vin dé méi trudng va sirc
khoe cong dong nghiém trong, do con ngudi hién dai danh khoang 80-90%
thoi gian sinh hoat trong khong gian kin. Bén canh cac ngudn phat thai phd
bién, hanh vi d6t nhang — mot tp quan van hoa quen thudc 1a ngudn phat
sinh chét 6 nhiém dang ké, dic biét 1a formaldehyde nhung van chua dugc
quan tdm ding muc. Nghién ciru nay tap trung danh gia sy phat thai va lan
truyén formaldehyde tir khoi ctia mot s6 loai nhang phd bién trén thi truong
Viét Nam trong cac diéu kién thong gié co hoc khic nhau. Thi nghiém
dugc thyc hién trong md hinh kin ¢6 thé tich 1 m3, két hop mé phong sd
bang phuong phép thé tich hitu han sir dung phan mem Ansys Fluent dé
kiém ching va phén tich sy phat tan chét 6 nhlem Két qua thuc nghiém
cho thdy, trong diéu klen khong thong gio, nong d6 formaldehyde trung
binh dat 4,163 mg.m™, cao gap 4 1an gi6i han tiép xtic ngén han cho phep
theo QCVN 03: 2019/BYT Ket qua mo phong st dung mo hinh rbi k-e
Reynolds thap phu hop voi $6 liéu thuc nghiém, sai 1éch khoing 5%.
Nghién ctru chung minh hiéu qua cua thong gid va tinh ing dung ctia md
phong CFD trong danh gid 6 nhiém khong khi trong nha.
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1. Gigi thiéu

O nhiém khong khi trong nha 12 mot trong nhimg vin dé méi trudng va stc khoe cong dong dang
quan tam, do con ngudi hién dai danh khodng 80-90% thoi gian sinh hoat trong céc khong gian kin [1]-
[3]. Nhiéu nghién ctru cho thiy nong d6 cac chat 6 nhiém trong nha c6 the cao hon dang ké so véi moi
truong ngoai troi, dic biét trong diéu kién thong gié han ché. Cac ngudn phat thai trong nha bao gom
vat lidu xay dung, hoat dong sinh hoat, thiét bi ot chay va cac tip quan vin hoa truyén thng, trong d6
hanh vi d6t nhang 1a mot ngudn phat sinh chét 6 nhiém dang ké nhung chwa dugc quan tam dung mirc
[4]-[7]-

Qué trinh d6t nhang phat sinh nhiéu chat 6 nhiém nhu bui min (PMzs, PMo), cac hop chét hitu co
de bay hoi (VOCs) va ddc biét la formaldehyde — mot chat c6 kha nang gy kich ing manh va da duogc
xép vao nhom chat gay ung thu cho nguoi [ [8]-[10]. Céc nghién ctru thyc nghiém da ghi nhan noéng do
formaldehyde phat sinh tir khoi nhang c6 thé dat hodc vuot ngudng phoi nhiém cho phép, dic biét trong
cac khong gian kin nhu nha &, phong thd hodc khu vyc ¢6 mat dé d6t nhang cao [8], [9], [11], [12].
Ngoai ra, cac hat bui min sinh ra tir nhang con c6 kha ndng mang theo cac tac nhan gay hai, lam gia tang
nguy co anh huong dén hé ho hap trong moi trudng trong nha [13]-[15].

Trong nhitng niam gin diy, md phong sé dong luc hoc chit luu tinh todn (Computational fluid
dynamics — CFD) da dugc ing dung rong rai nhu mot cong cu hiéu qua dé nghién ctru chat luong khong
khi trong nha. Phuong phap CFD cho phép md ta chi tiét truong van toc va sy lan truyen cua cac chit 6
nhiém trong khong gian kin v4i d6 phan giai cao, dong thoi khic phuc duge cac han ché vé chi phi va
kha ning b tri diém do ctia phuong phap thuc nghiém [16]. Nhiéu nghién ciru di sir dung CFD dé mé
phong su phan tan khi 6 nhiém va hat bui trong cac khong gian c6 thong gié khac nhau, qua d6 danh gia
hiéu qua cua céc giai phap thong gi6 va kiém soat 6 nhiém [17], [18].

Do chinh x4c ctia md phong CFD trong khéng gian kin phu thudc dang ké vao viée lira chon mé hinh
r0i. Cac mo hinh thuong dugce sir dung bao gdm k-g Reynolds thip, k-e RNG, Realizable k-e va SST k-
o [19]-[22]. Trong d6, mé hinh k-e Reynolds thip duoc danh gia 1a phu hop cho cac bai toan thong gié
trong phong va khong gian kin, noi anh huong cua 16p bién gan twong va dong chay cé sé Reynolds
trung binh dong vai trd quan trong. Mot s6 nghién ctru trude day cho thay mé hinh nay cho két qua pha
hop tét véi sb liéu thuc nghiém khi mé phong phan b van téc va s lan truyén chét 6 nhiém trong cac
hé théng théng gi6 [19], [23].

Mic du da c6 nhiéu nghién ctu vé phat thai tir dot nhang cling nhu ung dung CFD trong déanh gia
chat luong khdng khi trong nha, cac nghién ctu két hop dong thoi gitta do dac thuc nghiém nong do
formaldehyde va mé phong CFD nham phan tich su lan truyén chat 6 nhiém tir khoi nhang trong céac
diéu kién thong gié co hoc cu thé van con han ché, dic biét trong bdi canh diéu kién sinh hoat va tap
quan van hoa tai Viét Nam [12], [24].

Do d6, nghién ctru nay dugc thyuc hign nham: (i) do dac nong do formaldehyde phét sinh tir qué trinh
d6t nhang trong khong gian kin dudi cac didu kién thong gié khéac nhau, (i) mé phong sy lan truyén
formaldehyde bang phuong phap CFD st dung md hinh réi k-e Reynolds théap, va (iii) danh gia hiéu
qué cta thong gi6é co hoc trong viéc giam thiéu 6 nhiém khong khi trong nha. Két qua nghién cau ky
vong cung cap co so khoa hoc va ki thuat cho viéc tng dung mé phong CFD trong danh gia va kiém
soat chat luong khong khi trong cac khong gian sinh hoat kin.

2. M0 ta mé hinh va phwong phap nghién ciru
2.1. M6 ti mé hinh
2.1.1. M0 hinh thi nghiém

M3 hinh thyc nghiém (Hinh 1a) dugc thiét ké vé6i thé tich 1 m?® nham dai dién cho  khong gian kin
quy md nho, cho phép kiém soat dicu kién thong gié va danh gia dinh luong sy lan truyén chat 6 nhiém.
Mit trén ciia md hinh dugc thiét ké bang kinh trong sudt nham thuén tién cho viéc quan sat qua trinh
chéy ctia nhang va b tri cac vi tri 14y mau.

Mo hinh duoc bé tri mét 15 cip khi duong kinh 90 mm tai goc thap va mot 13 thoat khi c¢6 gin quat
hut tai goc cao ddi dién. Hai quat thong gio tong cong suat 6 m%h, mdi quat c6 kich thude 90 x 90 x 25
mm dugce lap va c6 thé didu chinh tdc d6 quay dé tao ra cac ché do thong gié khac nhau.
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_ M6 hinh sé (Hinh 1b) duoc xay dung vdi kich thude hinh hoc tuong ddng v6i mo hinh thyc nghiém
bang phan mém Ansys SpaceClaim. Cau hinh m6 hinh thi nghiém dugc minh hoa trong Hinh 1.

Diu ra
Z
=
=
=
’/N
Diu vao
a) Mo hinh thyc nghiém b) M6 hinh m6 phong

Hinh 1. M6 hinh thi nghiém thé tich 1m3,
2.1.2. Thiép ldp diéu kién bién mé phong
Céc phuong trinh chi phdi dugc giai bang phuong phép thé tich hitu han, bao dam tinh 6n dinh va
do chinh xdc cua truong dong chay trong diéu kién thong gié cudng buc. Ba mo hinh khuéch tan r6i
dugc 4p dung va so sanh, bao gom: M0 hinh k-g Reynolds thap [19], mo hinh RNG k-e [20] va mé hinh

SST k- [22]. Céc diéu kién bién, thong s md phong va cac md hinh réi sir dung trong nghién ctru dwoc
tom tét trong Bang 1.

Bang 1. Thiét ldp diéu kién bién mé phong.

Thong so Diéu kién bién

Mo hinh Reynolds (Re) thap kiéu k-¢
M hinh tinh toan rdi M6 hinh RNG k-¢
M6 hinh SST k-®

S6 lwong 6 ludi tinh toan 3,141,000
Diéu kién 16p bién sat tuong Khong truot
Uinz= 0,59 m/s
Diéu kién van toc khi du vao (velocity — inlet) Uinz = 0,89 m/s
Uiz = 1,18 m/s
Diéu kién dong khi dau ra Ap suit dau ra

2.1.3. Phuong trinh chu dao

Dong khong khi trong mé hinh duge gia thiét 1a khong nén dugc va dugc mo ta bang hé phuong
trinh lién tuc, phuong trinh dong luwgng va phuong trinh nang lugng [22].

Phuong trinh lién tuc:

a(giuj) 0 0

]

Phuong trinh dong luong:
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8(109”1) a('Dguiui) _ b 0 u;
+ =—— |yt ©)
ot ox, o ox; |0 ax,
Phuong trinh nang lugng:
a(/’ng)Jra(/’g“iTg):i Hy 0Ty 3)
ot ox x| Prox

Céc thong sé dic trung ciia dong bao gdm vector van toc u (v6i cac thanh phan u, v va w theo céac
hudng x, y va z), 4p suat pg, khoi luong riéng pg, 6 nhot pg, hé s6 dan nhiét k, s6 Prandlt Pr va nhiét 6
Tg, cho phép mo ta day du trang thai ddng hoc va nhiét dong hoc ctia dong khong khi trong mo hinh.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phap thuc nghiém
a. Tinh toan va bo tri thong gié
Duya trén céc tai li¢u vé thong gi6 nha & [25], boi s6 trao doi khong khi duoc lya chon 1a 6 1an/h. Tir

d6 xac dinh luu lugng va van toc dau vao tuong trng cho moé hinh theo cac cong thirc:

Qre.

"= VMH @

Trong d6: m 1a boi s6 trao ddi khong khi (m = 6), Qre 12 Iuu lugng thong gio can thiét (m?/s), Vivu
14 thé tich m6 hinh thi nghiém (m?)

Qi =MxV,y, =6x1(m°/h)=1,67x10"(m’/s) (5)

Qe =U;,xS(m*/s) (6)

Trong dé: S 1a tiét dién dng (m?), Uin 12 van tdc gid qua éng (m/s)

Dé, do van tbc gi6 cua quat phai dua vao Method-2-Velocity-S-Type pitot/US EPA, str dung mot
doan 6ng hinh tru c¢6 dudng kinh la 60 mm, c6 chi€u dai gap 8 lan duong kinh 6ng d€ dong khi di qua
duoc on dinh.

2 2
S:ﬂ')(d :3,14><0,06 :2,83x1073(m2) (7
4 4
Q. 167x10°
U =6c_—-—"" —(59
" S 283x10° (m/s) ©)

Nhu vay dé mé hinh c6 luu lwong thong gié 6 m¥/h thi van tc ddu vao phai dat 0,59 m/s.

Tién hanh do vén tbc gi6 tai 11 vi trf tr P1 (x =0 m) dén P11 (x = 1 m) theo phuong x, so' d6 b tri
cac vi tri do duogc trinh bay trong Hinh 2a, khoang cach O,lrm gilta cac diém, trong mo hinh thi nghiém
O ba gia tri th()pg gi6 0,59 m/s; 0,89 m/s va 1,18 rT]/S. Van toc gi6é dugc do bang thiét bi HT-9829, vi khi
hau dugc do bang Kestrel 5000 nham danh gia diéu kién moi truong bén ngoai.

b. Thuc nghiém dot nhang va lay mau formaldehyde

Ba loai nhang dugc luq chon lam vét liéu nghién ctru, ‘dai dién cho cac nhom san phém ¢o6 dac tinh
phat thai khac nhau, bao gom: nhang thom (N1), nhang tram (N2), va nhang thom it khéi (N3).

Nhang N1 dugc san xuét tir hdn hop cac nguyén lidu c6 ngudn gbc thyc vat nhu ré cay bai, duong

den, mia tim, qué hdi, hoa ngoc lan, nu dinh huong, nhya cay tram, c6 duong kinh 3 mm, dai 215 mm,
it khoi, thoi gian chay 45-50 phat.
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Nhang N2 gom hén hop dai hoi, qué chi, dinh hwong, trim hwong, huong bai, dwong kinh 3mm, dai
210 mm, nhiéu khoi, thoi gian chay 40-45 phiit.

Nhang N3 duoc lam bang bot vun gd dan, ¢ duong kinh 3mm, dai 250 mm, it khéi, thoi gian chay
60 phdt.

Trude mdi thi nghiém, mé hinh duoc van hanh khong tai trong 15 phdt nham 1am sach va 6n dinh
khéng khi. Nhiét do va do am tuong dbi duge do dong thoi bén trong va bén ngoai moé hinh dé kiém
soat diéu kién nén. Moi loai nhang duoc dét riéng 1é dudi cac diéu kién thong gi6 khac nhau nham danh
gia anh hudng cia thong gio dén sy phat sinh va phan bd formaldehyde trong khong khi. Vi tri dot va
céu hinh mé hinh duogc gitr khong ddi giita cac thi nghiém. Formaldehyde duoc thu thap bang phuong
phap 1dy miu chii dong theo NIOSH Method 3500. Khong khi dwoc hut qua binh hap thy chira dung
dich natri bisulfite (NaHSOs) 1%. Thiét bi 1y mau dugc dat bén ngoai va két ndi véi bén trong vi tri 1iy
mAu bang ng silicon duoc mo ta trong Hinh 2b. Tdc d6 hut mau duoc kiém soat bang bom hut d hiéu
chuan, dong thoi thé tich mau ciing duge ghi nhan cho mdi thi nghiém. Mau trang hién truong duoc sir
dung dé hiéu chinh nén va kiém soat chit lugng. Két thic qua trinh 1ay mau, tit bom, chuyén dung dich
hap thu vao chai nhya polythylene. Mau sau d6 dugc bao quéan lanh va phan tich trong vong 24 gio.

~ Dia s
—_—

wviat M P21 P T RS B M1 PR P PO PI I
b L i @ R o e e R ¢

a) So do phan b vi tri do van tdc b) BG tri ldy miu formaldehyde
Hinh 2. B6 tri thuc nghiém.
2.2.2. Phuong phap mo phong

Két - qua phén tich ndng d6 formaldehyde cua cac loai nhang dudi céc diéu kién thong gié khac nhau
duge tong hop trong Bang 2. Trong do, loai nhang tram (N2) cho nong d6 formaldehyde trung binh cao
nhat 4,163 mg.m?3, vuot gap 4 1an ngudng cho phép (1,0 mg.m’ trong 15 phat, QCVN 03:2019/BYT
[26]). Do do, qua trmh khuéch tan formaldehyde tir khéi nhang trim (N2) duoc Iya chon dé mé phong
bang Ansys Fluent.

Bang 2. Két qud phdn tich nong do formaldehyde & cdac loai nhang trong diéu kién thong gié khdac nhau.

x Piéu kién Trung binh P 1éch chuin

Miu thong gi6 (m/s) Lan 1 (mg.m?) Lin 2 (mg.m?) Lin 3 (mg.m?3) (mg.m?) D
Uin=0 2,085 2,118 2,131 2,111 0,024
Nt Uin=0,59 0,162 0,164 0,164 0,163 0,001
Uin=0 4,051 4,289 4,148 4,163 0,120
N2 Uin = 0,59 0,218 0,221 0,225 0,221 0,004
Uin=0 1,615 1,632 1,658 1,635 0,022
N3 Uin = 0,59 0,130 0,135 0,135 0,133 0,003

Hé sb khuéch tan D & nhiét @6 T va ap suat P cua formaldehyde trong khong khi duoc x4c dinh theo
cong thirc 9 [27].
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0,602xT"x(L+ M, + My )

AB T 1 1\2
P(v§+vgj XM, M,

Trong d6: Dag 1a hé s6 khuéch tan ciia formaldehyde trong khong khi, (cm?/s), Ma 1a khdi lwong
phan tir cia khong khi (A), (28,8 kg/kg.mol), Ms 1a kkhdi lwong phén tir cua formaldehyde (B), (30
kg/kg.mol), P 1a ap suét (760 mmHg), T 1a nhiét d6 (298°K), va la thé tich phan tir ciia khong khi (29,9
cm®/g.mol), vg 1a thé tich phan tir ciia formaldehyde (29,6 cm®/g.mol).

1,78
D, = 0,602x298"" x ,/28,8+30 =0,15(cm2/s)

1

2
760><[29 93 +29, GSJ x4/28,8x30

2
(cm s) ©

D, =1,5x10°°(m?/s)

Pé tinh toan néng d6 formaldehyde trong Ansys Fluent, nghién ctru sir dung cac ham ty dinh nghia
(User-Defined Functions — UDFs) dugc viét bang ngdn ngit C va bién dich dusi dang Compiled UDFs
nham tich hop phuong trinh van chuyén chét 6 nhidm vao qua trinh mé phong, tir d6 tinh toan sy khuéch
tan va phan bo ndng do formaldehyde trong khong gian. Céac gia tri hé s6 khuéch tan (Dag) cua
formaldehyde trong khong khi ciing duoc tham khéo tir cac nghién ctru khac dé dam bao d6 chinh xéac
cho qua trinh mé phong [17], [18].

3. Két qua va thao luan
3.1. Lwoi tinh todn

M®& hinh str dung ludi tr dién, xay dung trén phan mém Ansys ICEM voi khoang 3,14 tri¢u 6. Céu
trac ludi tinh toan ctia mo hinh tai cac mat cit ddc trung duge thé hién trong Hinh 3, cho thdy sy tinh
chinh luéi tai cac ving gan dau vao, dau ra va khu vuc ngudn phat thai nham dam bao d6 chinh xac va

B EE

a) B&mit ludi mé hinh  b) Mat cit A va ludi c) Mat cit B va luéi d) Mat cit C va ludi
(z=0,05m) (z=0,5m) (z=0,9m)

Hinh 3. MGt cdt va ludi tinh todn ciia mé hinh.
3.2. S0 s&nh két qud thue nghiém va mé phéng

So sanh giita két qua thyc nghiém va mé phong cac mo hinh rdi khac nhau duéi cac didu kién thong
gi6 dugc trinh bay trong Hinh 4, cho thdy mo hinh rdi k-e Reynolds thip c6 d phu hop cao nhét vai s6
lidu thue nghiém & ca ba ché do thong gi6. Cac mé hinh RNG k-¢ va SST k- cho sai léch 16n hon, dic
biét trong diéu kién van tdc dau vao thap. Két qua nay phu hop twong ddi v6i nghién ciru ciia Nguyén
Lir Phuong va cong sy, cac mo hinh rdi ciing dugc danh gia va so sanh nham Iyra chon mé hinh phu hop
nhit voi thuc nghiém, cac tac gia két luan rang md hinh k- Reynolds thap phu hop nhét véi két qua do
thue nghiém [23], [28].
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7 J|— — — ssTk-omesa D
02—4|----- RNG k-epsilon \\\ \
0.1 . Low-re k-epsilon \

= J|O O ODbDulieu thucnghiem

0 T I T I T I T ' T ' T l T l T I T I T

0 01 02 03 04 05 06 07 08 09 1

X [m]
Hinh 4. Biéu do so sanh dit liéu thue nghiém va mé phong.

3.3. Phén tich dong khéng khi

a) U. =059 m's

i
)

¢) Ua=1,18m's

Mit cit A MitcitB Mit cit C

Hinh 5. Phdn bé vin téc tai cdc mdt cdt trong mé hinh thi nghiém.
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Phan b trudng van tde dong khong khi tai cac mat cit trong mo hiph thi ngl;iém QUQC thé hién trong
Hinh 5. Dong khong khi di vao mé hinh c6 xu hudng phan bo dong déu trong ong cap khi, sau dé giam
van toc khi vao khong gian chinh do thay doi tiet dién. Khi va cham véi tuong, dong khi hinh thanh hiéu
ung Coanda va lan truyén 1én phia trén, tao nén sy twong doi dong déu trong toan bd thé tich mé hinh.
3.4. Phan bé néng dp formaldehyde

Céc thong sb va diéu kién mo phong qua trinh lan truyén formaldehyde dwoc trinh bay trong Bang

3.
Bang 3. Thiét ldp diéu kién mé phéng formaldehyde.
Théng sb Pidu kién

M6 hinh rdi k-¢ Reynolds thdp
Nong d6 trung binh ban dau Co = 4,163 mg.m?3

N \ Umin = 0,59 m/S

Bidu kitn bisn dby va
1€U K1€n b1en dau vao Umax _ 1,18 m/s
Hé sb khuéch tan formaldehyde Dag = 0,000015 m?/s, [17], [18], [27]

M6 phong may tinh dugc thuc hién tai mat cit khong gian y = 0,5m, y = 0,75m va y = 0,95m véi
van toc gié co hoC Umin = 0,59m/s va Umax = 1,18m/s.

Piura Piura Piura
o N AN
= 0o

N\ N o I
Pau vao Dau vao Déu vao ¢

Fo
6.00-07
l 55007
50007
45007
4.0007
35007
30007
| 25007
20007
15007
1.00-07

Formaldetryde
2 0006

liw
16006
14e08
12006
1.00-08
80607
6.0e-07
4 0007
20007
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b) Uss=1.18m's

Hinh 6. Két qua phan bé nong do formaldehyde trén cac mat cat.
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Bang 4. Két qua md phong nong dg formaldehyde ¢ cac ché dé thong gio.

Toa dj (m) ChcHo (mg.m3)
Vi tri
X Y z Unmin (0,59 m/s) Umax (1,18 m/s)
P1.1 0,50 0,95 0,50 0,197 0,152
P1.2 0,50 0,75 0,50 0,204 0,158
P1.3 0,50 0,50 0,50 0,210 0,164
Bang 5. So sanh két qua md phong va thuc nghiém formaldehyde.
Toa dd (M) Két qua md Két qua thuc
Vi tri phéng nghiém
% v ‘ (mg.m?) (mg.m?)
P1.3 0,50 0,50 0,50 0,210 0,221

Phan b néng d6 formaldehyde trén cac mat cit khac nhau duge thé hién trong Hinh 6. Gia tri néng
d6 formaldehyde mé phong tai cac vi tri ddc trung trong khdng gian dudi cac ché do thong gié khac
nhau dugc tong hop trong Bang 4. Két qua cho thay, khi ting véan tdc thong gid tir 0,59 m/s 1én 1,18
m/s, ndng do formaldehyde trung binh trong khong gian giam rd rét. Mirc do sai léch gitra két qua mo
phong va thuc nghiém tai vi tri do dugc so sanh thong qua so liéu trong Bang 5, cho thay d6 tin cy cao
cua mo6 phong CFD.

4. Két luan

Nghién ciru da két hop phuong phéap thuc nghiém va mé phong sé dong luc hoc chét luu tinh toan
(CFD) dé danh gia sy phat thai va lan truyén formaldehyde tir qua trinh d6t nhang trong khong gian kin.
Két qua thuc nghiém cho théy, trong diéu kién khong thong gio, ndng do formaldehyde trung binh dat
4,163 mg.m?, vuot khoang 4 lan ngudng tiép xuc ngan cho phép theo QCVN 03:2019/BYT, phan anh
nguy co tiém an ddi vai stic khoe con nguoi khi dét nhang trong méi truong kin va thong gio han ché.

Két qua mo phong CFD sir dung md hinh ri k—& Reynolds thap cho thay kha ning tai hién t6t dic
diém dong khong khi va sy phan b6 formaldehyde trong mé hinh thi nghiém, véi sai 1éch gitra mo phong
va thyc nghiém khoang 5%. So véi cdc m6 hinh RNG k—¢ va SST k-o, m hinh k—¢ Reynolds thap thé
hién d6 phu hop cao hon, déc biét trong diéu kién vén tdc théng gio thap, khi anh huong cua 16p bién
gan tuong va dong chay c6 sd Reynolds trung binh chi phdi manh dén qua trinh lan truyén chit 6 nhiém.

Phén tich két qua cho thay thong gi6 co hoc c¢6 vai trd quyét dinh trong viéc 1am giam nong do
formaldehyde trong khong gian kin, trong d6 viéc ting van toc cap khi gitip ting cuong kha ning pha
loding va thai loai chat 6 nhiém. Piéu nay khang dinh tam quan trong cua thiét k& va van hanh hé thdng
thong gi6 phtt hgp nham kiém soat 6 nhiém khong khi trong nha phat sinh tir cic hoat dong mang tinh
van hoa nhu d6t nhang.

Nhin chung, nghién ciru da cung cip bang chimg khoa hoc déng tin ciy vé kha ning ing dung mo
phong CFD nhu mét cong cu hiéu qua trong danh gia chat lugng khong khi trong nha va lan truyén chat
6 nhiém. Két qua nghién ctru c6 thé dugc st dung 1am co so ki thuat cho cong tac danh gia rui ro, thiét
ke thong gi6 va quan ly moi truong trong cac khong gian sinh hoat kin. Trong cac nghién ciru tiép theo,
can mé rong pham vi khéo sat sang cac khong gian c6 quy mo 16n hon, xem xét didu kién _chdy khong
on dinh theo thoi gian va déanh gia ddng thoi tac dong cua nhiéu chat 6 nhiém khac nhau nhim phéan 4nh
day du hon diéu kién phoi nhidm thyc té.

Xung dot lgi ich
Céc tac gia tuyén bd khong c6 xung dot loi ich lién quan dén nghién ctru nay.
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