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KHAO SAT DONG VAO VAN CAP KHi TRONG HE THONG THAI TRO BAY
NHIET PIEN THONG QUA SU DUNG CFD

Ngu?fen Chi Cu’o‘ng Nguyen Hiru Lwong’, Ngb Vin H¢”
Vién Nghién cieu Co khi, *Trueong Pai hoc Béch khoa Ha Ngi

TOM TAT

Trong bai bao nay, mot sO két qua khao sat ddc tinh dong vao qua van cép khi trong hé théng van
chuyén tro bay duoc thyc hién thong qua st dung CFD (Computational Fluid Dynamic). Hé thong
thai tro nha may nhiét dién duoc thlet ké gdm nhiéu hé théng tach, gom tro. Tro bay duogc thu
gom, van chuyen theo duong 6 dng vé silo tro bay. Tro bay dugc van chuyen dua trén nguyén ly hut
chéan khong. Thiét bi van cap khi duogc lap dat tai dAu cac hé thong ong nhanh gom tro, day la ctra
vao cho dong khi cép cho hé thong dudng dng van chuyén tro bay. Nghién ciru dong vao qua van
cip khi bao gdm phén tich 4p suit, van toc dong, ving nhidu dong dong tai cac khu vuc ddu vao
ctra van, than chinh. Két qua tinh toan cho thiy murc d6 cap khi qua van trong vén chuyén tro bay
theo 4p sudt chan khong trong dudng 0 ong van chuyén thay ddi, 4p suat tac dong 1én than van bién
thién tuy thudc ap suét thiét lap trong duong 6 dng van chuyén tro bay. Két qua tinh todn md phong
1a co s& can thiét dé tinh toan toc do dong tro bay, luu luong tro bay, ap sudt can thiét dé van
chuyén dong tro bay va tinh toan d6 bén cho van dng trong hé thong.
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ABSTRACT

In this paper, the authors present some results of investigating air flow through air inlet valves in
the fly ash system of thermal power plants by used a commercial Computational Fluid Dynamic
(CFD). The fly ash system is designed to include economiser hopper, air preheater and
electrostatic precipitator systems, whereby fly ash is collected gradually and transported in fly ash
pipeline system to contain fly ash silo. The fly ash pipeline system is designed, working based on
the vacuum principle, using a vacuum pump to generate vacuum pressure, whereby the fly ash will
be transported to fly ash silo. The air supply valve is installed at the top of the asphalt branch pipe
system, this is the inlet for the air flow to supply the fly ash pipeline system. Researching inlet
flow through air supply valve is a necessary basis to calculate the fly ash flow rate, fly ash flow,
pressure needed to transport fly ash flow and calculate durability for pipe valves in the system.
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1. Pit van dé

Dién ning co tam quan trong rat 1on dbi véi
doi song con ngudi néi chung ciing nhu dbi
v6i su phat trién kinh té xa hoi cua mot qudc
gia ndi riéng. Pién ning 14 mot san pham
khong thé nao thiéu trong cudc séng cua con
nguoi hién tai ciing nhu trong twong lai.
Trong cudc sdng, tir sinh hoat thudng ngay
dén hoat dong san xuat cong nghiép, nong
nghiép... déu sir dung dién ning. Cho dén
nay, chua c6 ngudn ning lugng nio cé thé
thay thé dién nang hoan hoan. Chinh vi vay,
xdy dung va phat trién cac ngudn dién niang la
mot trong nhimg nhu ciu can thiét, quan
trong va la chiém lugc qudc gia.

Trong linh vuc dién niang, co thé phan chia
thanh nhidu mang 16n vé ning luong dién
khac nhau nhu: phong dién, thuy dién, dién
mat troi, nhiét dién, dién hai luu, dién song
bién, dién nguyén tir.... Tuy vdy, theo ngudn
géc nang luong dién tao ra, thuong phan chia
thanh hai dang gom: nang luong dién ty nhién
va nang luong dién hoa thach. Trong nhiing
nim gan day voi nhu cau sir dung dién ngay
cang tang cao, Viét Nam da thuc hién nhiéu
bién phap nham dap mg kha ning phat trién,
dam bao ngudn dién bén viing ciing cép cho
sinh hoat va phat trién kinh té x4 hoi ciia dat
nude. D3 ¢ rat nhiu cac du an 16n, tim c&
qudc gia chiém lugc dé phat trién nganh dién
trong thoi gian hién nay va tuong lai cia
chinh phu ra doi. Bén canh nhitng dy an dién
hat nhan, thiy dién thi nhiét dién dugc danh
gi4 va nhan dinh 13 mot trong nhitng van dé
can thiét phai diy manh phat trién tai Viét
Nam. Trong nhitng nim gin ddy nhiéu nha
may nhiét dién dugc xay dung nhu nhiét dién
Hai Phong, Quang Ninh, Nam Pinh, Dung
Quét va hién dang c6 nhiét dién Thai Binh.
Pay c6 thé noi 1a mot trong nhimng van dé
quan trong trong chiém lugc phat trién ning
lugng dién cua nudce ta [1].

Trong hé théng nhiét dién, van dé nguyén liéu
hoa thach, van dé sir 1y chét thai 1a nhitng van
dé vo cung quan trong, ddy 1a nhimng van dé

khong chi anh hudng tryc tiép dén doi song,
suc khoe con ngudi va toan xa hdi ma no con
12 van @ lién quan dén sy phat trién kinh té
x3 hoi bén vitng. Chinh vi vy, trong nha may
nhiét dién, hé théng thu gom xtr 1y chét thai
tro xi luén dugc cht trong. Véi nha may nhiét
dién d6t than, hé thoéng thai tro bay la hé
thong khong thé thiéu dé xu 1y, thu gom tro
bui thai cho nha may. Nghién ciu thiét ké,
ché tao, khao sat va danh gia hé théng nham
dam bao hoat dong an toan, hiéu qua la van
d¢ cén thiét.

Trong bai bao nay, nhém tac gid thuc hién
mot sb nghién ctru khao sat dong vao qua cac
van cip khi diéu 4p cho toan bo hé thong
dudng 6ng van chuyén tro bay trong hé théng
thai tro bay cua nha may nhiét dién thong qua
sir dung cong cu tinh mé phong s CFD.

- e W

Hinh 1. Hé thong thdi tro bay nha mdy nhiét dién
Thai Binh

2. H¢ thong théi tro bay nhiét dién

Tro bay 1a san phdm bui khi thai tir qué trinh
d6t chay than trong 10 d6t cua nha may nhiét
dién than, n6 c6 trong luong du nhe dé bay lo
limg trong dong khi thai ra khoi 10 d6t. Khi
dong khi thai tro tir 1o d6t thdi ra ngoai, toan
bo tro bui s€ dugc tach loc, thu gom qua cac
hé théng gom tro, loc bui trudc khi duge dua
ra 6ng khoi va thai ra méi truong [1-4].

Dé thyc hién thu gom tro bay, trong hé thong
thai tro cac hé théng phéu gom tro duge bb tri
doc theo duong di cua dong khi thai, nhim
thu ti da luong tro thai ra tir 16 d6t. Hé thong
thai tro ctua nha may gém: hé théng ECO
(Economizer Ash); hé théng APH (Air
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Preheater Ash) va hé théng ESP
(Electrostatic Precipitator Ash). Trong cac hé
thdng nay déu duoc thiét ké voi cac phéu gom
tai day h¢ thong nhim thu gom tro bay. Tir
day tro bay dugc cap 1én cac hé thdng duong
dng van chuyén tro bay dén silo chira tro bay.
Hinh 2 thé hién so d6 tong thé hé thdng thai
tro bay ciia nha may nhiét dién d6t than. Tir
so db nay cho thiy 15 cac vi tri hé thong thu
gom xur 1y tro bay, cac hé théng duong 6ng
gom tro va van chuyén tro bay trong qué trinh
thu gom xir 1y tro bay cua nha may.
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Hinh 2. So do tong thé hé théng thdi tro bay nha
may nhi¢t dién Thai Binh
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Hinh 3. Hé thong van cdp khi, dieong éng gom tro
tai phéu APH vé silo tro bay

3. Ciu tao va hoat dong ciia van cip khi
trong nghién ctiru

Tai vi tri ddu duong dng nhanh cta hé thong
van chuyén tro bay, khong khi duge cip vao
duong 6ng qua van cép khi. Van cép khi
thudc loai van ap suit, c6 chirc ning diéu
chinh lugng khong khi vao duong ong va duy

tri 4p suit chan khong can thiét trong duong
dng. Cau tao chinh cua van gdm co: than van,
dia va co cau dong mé cira van. Van dugc
diéu chinh d6 mo dia cira van bang 16 so tily
theo do chénh ap gitra trong hé thong éng van
chuyén va bén ngoai. Hinh 4 thé hién cac bo
phan ciu tao chu yéu ciia van cp khi str dung
trong hé théng van chuyén tro bay cau hé
thdng thai tro bay nha may nhiét dién [1], [2].

dia cira van

duomg dng

r"l
than van

Hinh 4. Van cdp khi — van dp sudt trong hé thong
van chuyéen tro bay
4. Mo hinh tinh toan va cac diéu kién thiét
1ap cho bai toan CFD
Trén co so thyc hién mo hinh hoa 3D van cap
khi. Tt ddy mé hinh van dugc thyc hién tinh
toan khao sat dong vao qua van véi thay doi
4p suat 1am viéc trong Ong. Hinh 5 thé hién
mo hinh van nghién ctru.
Trong nghién ctu nay, déc tinh khi dong hoc
dong vao van cip khi duoc khao sat thong
qua str dung cong cu tinh toan mé phong sd
thuong mai Ansys-Fluent v.14.5. Dé thuc
hién vi¢c tinh toan mo phdéng khdo sat dac
tinh khi dong hoc dong vao van, can thuc hién
Cac budc tinh toan co ban gom: thiét ké mo
hinh tinh toan; xdy dung mién khong gian
tinh toan va chia ludi; dat diéu kién tinh toan
va thuc hién tinh toan. Trong mdi budc thuc
hién bai todan mo phong s6 CFD, déu c6 anh
huong dén két qua tinh toan. Do viy, qu
trinh thuc hién bai toan can phai tuan theo
nhiing chi din uy tin vé tinh toAn mo phong
s6 [5-7].
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Hinh 5. M6 hinh mé phong van cdp khi va kich

thuoc chinh cua van
Trong nghién ctru nay, mién khong gian tinh
toan duogc gidi han bodi kich thudc bao cua
van cap khi (Hinh 5). Chia lu6i mién khong
gian tinh toan véi kiéu ludi khong ciu triic
dugc 2.682 triéu ludi dang T. M6 hinh 1di k-¢
duoc st dung, ap sudt khi troi duoc thiét lap
tai diu vao ctra van 1.025 at, ap suét trong
ong duoc thiét 1ap cho dau ra véi dai ap suat
chan khéng tir 0.2 at dén 3.0 at, nhiét d6 moi
truong duge iy 1a 27°C tuwong duong véi
300°K, khéi lugng riéng cua khong khi lay
p=1.225 kg/m®, h¢ sb nhét khong khi la
1.7894x10° kg/(ms). Tir ddy md hinh dugc
thuc hién tinh toan khao sat. Hinh 6 thé hién
mién khong gian tinh toan va chia lugi cho
bai toan.
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Hinh 6. Mién khéng gian khdo sdt, chia lwdi tinh
todn va cdc diéu kién bién

5. Pic tinh dong vao qua van cip khi trong
hé théng thai tro
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Hinh 7. Phén bé ap syci't dong khi qdp qua van
cap khi trong hé thong van chuyén tro bay
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Pek = 0.2 at

Hinh 8. Phdn bo dong khi cap qua van cap khi
trong hé thong van chuyén tro bay

Trén co so thyc hién tinh toan khao sat dong
vao qua van cap khi voi ap suat chan khong

trong ng van chuyén tro bay thay ddi trong
dai 0.2 at dén 3.0 at, thu duogc cac két qua dic
tinh dong vao va lyc khi dong tac dong lén
dia cira van ciing nhu phan bé ap lyc, van toc
dong khi cdp vao dudng dng. Hinh 7 va Hinh
8 thé hién phan bd ap sudt va van toc dong
khi qua van cap khi khao st.

Két qua phan bd 4p suét va dong khi cap qua
van ap cap khi cho h¢ thong van chuyén tro
bay thé hién rd sy phan bb ap suat dong khi
qua van, chénh léch ap suét, ving nhidu dong
dong khi cip qua van. Pay 1a co so cho qua
trinh phan tich danh gia hoat dong cap khi
qua van theo 4p suat lam viéc trong hé thdng.
Hinh 9 thé hién luc khi dong tac dong 1én dia
clra van trong qua trinh cap Khi.

Hinh 9. Lyc tdc dong Ién dia cira van trong qud
trinh cap khi

Két qua tinh toan thé hién trén Hinh 9 cho cho
thiy, khi 4p suat chan khong lam viéc trong
dng van chuyén tro bay thay ddi giam dan
(ting 4p suét chan khéng), luc khi dong tac
dong 1én dia tang 1én tuong ung. Trong
khoang ap suét chan khong thay doi nho hon
1 at, lyc tic dong 1én dia van thay d6i nho.
Khi 4p suat chan khong tang 1én 16n hon 1 at,
luc tac dong lén dia cura van tang rat nhanh.
Két qua nay 1a co s& can thiét cho tinh toan lya
chon lo xo, diéu khién hoat dong dong mo ctra
van cip khi sir dung cho hé théng, dong thoi
can thiét cho viéc lua chon vat liéu st dung
ché tao dia ctra van sir dung cho hé thong.

6. Két luan

Trong bai bao nay, dac tinh khi dong dong khi
cap qua van cip khi cho h¢ thong van chuyén
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tro bay dugc khao sat thong qua su dung
CFD. Két qua khao sat phan bd ap suat, phan
bd véan téc dong cho thy rd muc d6 thay doi
ap suat dong khi cép, cic ving nhidu dong
dong qua van. Pay 1a co s&é cho qua trinh
phan tich danh gia hoat dong cap khi va diéu
chinh ap suit cAp khi cho hé théng vén
chuyén tro bay.

Két qua tinh toan lyc khi dong tic dong lén
dia cira van cho thiy ro sy thay doi luc tac
dong 1én dia ctra van khi ap suét 1am viéc thay
d6i. Pay 1a co so can thiét cho tinh toan lo xo
diéu khién dong mo van ciing nhu tinh toan
thiét ké hé thng co ciu chap hanh diéu khién
hoat dong cip khi qua van cap khi trong hé
thdng thai tro bay.

Nghién ctru nay 1a co s& budc dau dé thuc
hién céc bai toan tinh mo phong nhim phan
tich déc tinh dong chay tro bay, qua trinh hoat
dong cuia hé thong van chuyén tro bay trong
hé théng thai tro bay nha may nhiét dién.
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ctru KH&PT cong nghé cip nha nuéde, Ma sd

03/HPb-DT/KHCN. Téc gia xin chan thanh
cam on.
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