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The thermal power fly ash disposal system is designed to ensure the
collection and treatment of waste from the thermal power plant
incinerator including fly ash and wetted ash from the incinerator, for
pre-reuse required treatment. When released into the environment.
Accordingly, fly ash collection systems, dust filters and waste
treatment are designed in ash waste systems. In this paper, some
results of material flow characteristics through the ash feed valve to
the transport pipeline in the fly ash disposal system are performed
using numerical simulation tools. Accordingly, the material flow
characteristics through the fly ash feed valve from the fly ash
collection system to the fly ash transport pipeline to the fly ash silo
are implemented. The simulation results of the material flow through
the valve such as velocity distribution and pressure flow through the
valve onto the conveying pipeline are essential basis for the design of
the valve disc surface structure, reinforce and maintain the valve disc
as well as offer efficient operation options for the system.
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Tro bay

Nhiét dién

M6 phong s6
Dong vat liéu
Van cap tro bay

Hé thong thai tro bay nhiét dién duoc thiét ké nham dam bao viéc thu
gom va xtr ly chét thai tir 10 d6t nha may nhiét dién bao gom tro bui
Va tro xi thai tir 10 d6t, dé xir ly theo yéu cau tai sir dung trugc khi
thai ra moi truong. Theo d6, cac hé théng thu gom tro bay, loc bui va
xtr ly chét thai duoc thiét ké trong hé thdng thai tro. Trong bai béo
nay, mot sé két qua nghién ciru dic tinh dong vat liéu qua van cip tro
1én dudng dng van chuyén trong hé théng thai tro bay dwoc thyc hién
thdng qua sir dung cong cu md phong s6. Theo d6 cac dic trung dong
vt liu chuyen dong qua van cap tro bay tir hé théng gom tro bay I1én
duong dng van chuyén tro bay dén silo tro bay dugc thuc hién. Két
qua md phong dong vat liéu qua van cép nhu duong dong, phan b
van toc, 4p suat dong vat liéu qua van lén dudng ong van chuyén la
co so can thiét cho viéc thiét ké két cau bé mat dia van, gia cuong,
bao dudng dia van cling nhu dua ra cac phuong an van hanh hiéu qua
cho hé théng.
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1. Pat van dé

Trong nhimg nam gan déy, bén canh sy phét trién cua thay dién cling véi sy phét trién coa
nhiéu nguén ning lvong maéi, nang luong xanh nhu nang luong mat troi, nang luong dién glo
nang luong thuy triéu séng bién. Nhiét dién van con la nguon niang lugng dién can thiét nham
phuc vu phat trién kinh té xa hoi trong giai doan hién nay. Cho dén nay, c4c du an phat trién nhiét
dién trong nudc da duoc thyc hién phat trién va hoa ludi dién quoC gia theo chién lugc phat trién
ning luong cho dat nude trong giai doan phat trién mai. Nhiéu nha may nhiét dién duoc xay
dung nhu nhiét dién Hai Phong, Quang Ninh, Nam Dinh, Dung Quét va hién dang hoan thi¢n va
dua vao s dung nha may nhiét di¢n Thai Binh. Dy c6 thé n6i 1a mot trong nhitng van dé quan
trong trong chién lugc phat trién nang luong dién cua nudc ta [1]. Ddi véi cac hé théng nha may
nhiét dién ddt than, van dé xur ly chat thai tir nha may nhiét dién ludn duoc dic biét quan tam.
Theo d6, cac hé théng thu gom va xir Iy chét thai tir 1o dot nhiét dién duoc thiét ké, trién khai xay
dung theo nhitng quy chuan dic biét dé bao vé méi trudng va tan dung ngudn vat lidu tai sir dung
tir chat thai nhiét dién. Mot hé thdng thai tro dugc thiét ké bao gdom céc hé thdng thai tro xi ran va
hé thong thai tro bay. Hé thong thai tro bay nhiét dién 1a hé thong duoc thiét ké di kém véi to hop
nha may nhiét dién nham thu gom, xi Iy céc chét thi tro tir nha may nhiét dién nham tai sir dung
nguon chat thai tro nay [2]- [5]. Trong qua trinh van hanh, h¢ théng thai tro, mot trong nhitng van
dé ky thuat thuong gap la ché d6 van hanh van khéa, bao tri va thay thé caa van do mai mon
trong qué trinh van hanh. Viéc nghién ctiru dong chay tro bay, dong vat lidu trén hé théng qua cac
ctra van la van dé can thiét trong thiét ké két cau hé thong ciing nhu van hanh khai thac hé thong
thai tro.

Trong phan I6n cac nghién ctru gan day cho thy, phuong phap mé phong sb da duoc ap dung
trong hau hét cac linh vuc khoa hoc ky thuat va doi séng néi chung, ciing nhu trong linh vuc ky
thuat noi riéng [6], [7]. Viéc ap dung cong cu md phong dong chay trong giai quyét cac van dé ky
thut da mang lai nhiéu loi ich dac biét trong linh vuc dong chay, twong tac gitra dong chay voi
vat rin va lyc thuy khi dong luc [8]. Mot so cong trinh nghién ctu da cong bd gan day cho thay,
viéc ung dung cong cu md phong sb giup giai quyét, tim ra nhitng giai phap trong cac van dé ky
thuat lién quan dén dong chay Mot s6 nghién ciu c6 thé ké dén nhu nghién ciru vé tuong tac
dong chay véi thanh ran va ang dung giam lyc can tac dong 1én phuong tién giao thong van tai
thong qua st dung phuong phap md phong sb [9], [10]. Nghién ctu dong khi van chuyén gqua van
Cap khi 1én duong ong van chuyen trong hé théng thai tro bay nhiét dién, qua trinh truyén nhiét
va 1am mat trong hé théng nha may nhiét dién [11], [12]. Trong diéu kién thuc nghlem con kho
khan, viéc dp dung c&c cdng cu md phong sb trong nghién ciru dd gop phan thiic ddy manh cac
linh vyc nghién ctru quan trong trong k¥ thuat ma thuc nghiém khéng thuc hién dugc hoac khéng
c6 diéu kién thyc nghiém nhu hién nay.

Trong bai béo nay, nham phan tich dic tinh dong chay vat liéu qua van cép tro bay 1én duong
dng van chuyén trong hé théng thai tro bay nhiét dién, nhdm tac gia thuc hién mot sé nghién cau
khao sat dong vat liéu qua van cap tro 1én hé thong duong 6ng van chuyén tro bay vé silo tro bay
thong qua sir dung md phong so.

2. Hé théng van cip tro bay nhiét dién

Trong hé thdng thai tro nha may nhiét dién, dé thuc hién qua trinh thu gom tro bay, cac hé
théng phéu gom tro dwgc thiét ké thich hop doc theo huéng di chuyén caa dong tro bay, nham
thu gom ti da luong tro bay thai ra tir 10 dot. Cac hé théng phéu gom tro nay bao gdbm: hé thng
ECO (Economizer Ash); hé théng APH (Air Preheater Ash) va h¢ thong ESP (Electrostatic
Precipitator Ash). Céc hé thong nay duoc thlet ké da trén nguyén ly trong lyc vei cac phéu gom
tai day hé thong cac phéu nay dugc két nol véi van Cap tro 1én duong 6ng vén Chuyen Tu day
tro bay duoc cap Ién cac hé thdng dwong ong van chuyén tro bay théng qua cAc van cap tro van
chuyén tro bay vé silo chua tro bay [1], [2].

http://jst.tnu.edu.vn 35 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(07): 34 - 40

Duong ong van
huyen tro bay

Hinh 1. So d@6 tong thé hé thang thdi tro bay nha méy nhi¢z dién Thai Binh (a) va hinh anh van cap tro bay
lén dwrong ong vdn chuyén trong hé thong thai tro (b)

Hinh 1 thé hién so do tong thé hé thong thai tro bay cia nha méy nhiét dién dét than va hé
thng van cép tro bay 1én dudng dng van chuyén tro vé silo tro bay. Tir so d6 nay cho thiy rd cac
vi tri hé théng thu gom xir Iy tro bay, cac hé théng duong dng gom tro va van chuyén tro bay
trong qué trinh thu gom xu ly tro bay caa nha may, hinh anh va vi tri cua van cap tro trong hé
thdng [1]. Hinh 2 thé hién md hinh 3D hé théng van cip tro bay trong hé théng thai tro st dung
trong mo phong.
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Hinh 2. M6 hinh van cdp tro bay /én dwong ong vdn chuyén vé silo
3. M6 hinh va céc diéu kién thiét 1ap cho bai toan mo phéng

Pé thyuc hién bai toan mé phong dong chay vat liéu qua van cép tro 1én dwdng 6ng van
chuyén, mé hinh 3D hé¢ thdng duoc xay dung trén co so ban vé thiét ké cua hé thong, théng qua
sir dung cong cu thiét ké chuyén dung SolidWorks. Trén co s md hinh hé théng van cép tro
dugc xay dung, cac diéu kien mo phong dong chay vat liéu trén hé théng duoc thiét lap twong
g véi qua trinh hoat dong ciia hé thong: sir dung bom hit chan khéng tao ra do chénh ap can
thiét dé van chuyén dong vat liéu vao tir phdu gom tro, cling véi dong khong khi bd sung tir van
cép khi vao duong dng. Theo co ché van hanh do, tai miéng phéu gom tro dugc thiét 1ap vai ap
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suit khi quyén, dong khi cip bo sung trong qué trinh van chuyén tro bay duoc thiét lap véi ap
suat khong khi, dau ra twong @ng 12 hdn hop tro bay va khéng khi ¢é van toc thay d6i trong mo
phong. Tir ddy mé hinh van cap dugc thuc hién mé phong. Hinh 3 thé hién md hinh van cép tro,
gidi han mién khdng gian khao sat va cac diéu kién thiét lap trong bai toan mé phong dong chay
vt lidu qua van cép tro 1én dudng 6ng van chuyén tro bay nghién ciu.

Phéu gom tro bay APH

mm Ap suat khi quyén

Dong khi cap vao

Hinh 3. M6 hinh va cdc diéu kién thiét Iap cho bai toan md phong

Dé thyc hién bai toan mé phong dong chay vat lidu nhu duge mé ta trong mé hinh tinh toan
hinh 3, cac gia thiét dugc dua vao khi thiét 1ap cac thong s6 mod phong cu thé 1a: ddi vai dong vat
liéu vao 1a dong tro bay duoc thu gom tai miéng phéu gom tro APH, dugc gia thiét 1a ddng nhat,
c6 mat d6 khong doi, phan bd déu va tuong ung véi khdi lugng riéng trung binh cua tro bay thuc
té thu gom duoc tai miéng phéu gom tro APH cua hé thong thai tro; Dé van hanh hoat dong cua
hé thong van chuyén tro bay vé silo, khong khi duoc cap vao qua van cap bo sung khéng khi.
Theo d6, khong khi dugc cip vao tuong ng véi dau vao la khi troi trong bai toan mé phong.
Puoc gia thiét co khdi lwong riéng cua khdng khi bang gié tri trung binh caa khdng khi va phan
b déu, khong ddi tai dau vao.

Trong nghién ctu ndy, dic tinh dong chay qua van cap tro bay 1én duong éng van chuyén
trong hé théng van chuyén tro bay vé silo duoc thuc hién khao sat théng qua sir dung cong cu md
phong sé thuong mai Solidwords, Ansys-Fluent v.14.5 [6]-[12]. Mién khong gian tinh toan dugc
gidi han bai kich thudc bao cua van, dudng 6ng va miéng phéu gom tro APH (Hinh 3). M hinh
rbi k- dugc sir dung, ap suat khi troi dwoc thiét 1ap tai dau vao cip khi va miéng phéu gom tro
APH 12 1.025 at, van téc dong khi cip bd sung duoc thiét 1ap véi van téc thay doi tir 10-25m/s,
nhiét d6 moi truomg duoc lay 1a 27°C twong duong véi 300°K, khéi luong riéng cua tro bay thiét
lap la 762kg/m? [1], [3], [6]. Trong nghién ctu nay, trang thai hoat dong cia van cap tro duoc gitr
cb dinh & mot goc mé, chi thay doi diéu kién van téc dong khong khi dwoc cip bd sung vao hé
thdng duong dng van chuyén tro bay. Tir ddy mé hinh dwoc thyc hién tinh toan khao sat.

4. Két qua mo phéng dong tro bay qua van cip tro 1én dwong 6ng van chuyén

Trén co s¢ thuc hién md phong dong chay qua van cap tro 1én duong 6ng van chuyén, thu
dugc cac két qua dic tinh dong vao va luc khi dong tac dong 1én dia ctra van ciing nhu phan b
ap luc, van toc dong bao quanh van. Hinh 4 va hinh 5 thé hién phan bé &p suat va van téc dong
chay vat liéu qua van cap tro bay 1én dudng dng van chuyén.
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Pressure [Pa]

Surface Parameters 1

Normal Force 0.176N
Friction Force 7.769¢-04 N
Force 0176 N
Torque 2.228N"m
Surface Area 0.0127 m*2
Torque of Normal Force 2244 N'm
Torque of Friction Force 0.020 N*'m
Uniformity Index 1.0000000
Area (Flulg) 0.0127 m*2

Hinh 5. Phan bé ap sudt dong tro bay trong hé thang vdn chuyén

Két qua phan bd dong va ap Suat dong vét liéu qua van cép tro trén duong 6ng trong hé thong
van chuyén tro bay thé hién rd su phan b van téc, 4p suat dong vt liéu qua van, trén bé mit dia
ctra van, chénh léch ap suat, viing nhiéu dong dong qua van. Pay la co s cho qué trinh phan tich
danh gia hoat dong cap tro bay 1én dudng dng trong hé thdng. Hinh 6 thé hién luc khi dong tac
dong 1én dia ctra van trong qua trinh c4p tro 1&n hé théng.
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Hinh 6. Luec tdc déng lén dia cira van trong qua trinh cdp tro 1én dwong ong
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Két qua tinh toan thé hién trén hinh 6 cho thiy lrc khi dong do dong vat liéu chuyén qua van
tac dong 1én dia cira van cap tro ting ti 1& theo van téc dong khi cap bo sung cho hé thng. Trong
trang thai khao sat caa van, véi van toc dong khi cap thay doi trong dai tir 10-25m/s, gia tri luc
khi dong tac dong 1én dia cira van thay doi trong khoang tir 0.2-0.8N. Tur cac két qua phan bé &p
suit trén bé mat dia cira van, dong vat liéu qua van va d6 thi luc tac dong lén cira van sé& 1a co so
can thiét cho viéc tinh toan lva chon két cAu cira van phu hop véi hé thong. Bong thoi 1a co so
dau vao cho viéc tinh toan thiét ké hé thong van hanh tu dong déong md van cap theo ché do lam
viéc cua hé théng theo yéu cau.

5. Két luan

Trong bai bao nay, dac tinh dong tro bay qua van cap tro 1én duong dng van chuyen cia hé
théng thai tro bay nha may nhiét dién duoc khdo sat thdng qua str dung cong cu md phong sb,
ng véi mot ché do ma cira van khi thay doi van téc dong khong khi Cap bd sung vao hé thong
duong ong van chuyen tro bay. Két qua khao sat phan bé &p suat, phan b van téc dong cho thay
ré muc do thay ddi ap suat dong chay tro bay, cac ving nhidu dong dong qua van cap tro va ap
sut trén bé mat cira van. Pay 1a co s& cho qué trinh phan tich danh gia hoat dong cap tro 1én
dudng 6ng van chuyén va diéu chinh van toc dong khi cap cho hé thong van hanh.

Két qua tinh toan luc dong tro bay tac dong 1én dia cira van trong diéu kién khao sat cho thay
rd sy thay doi lyc tac dong 1én dia cira van khi thay ddi van téc dong trong ng. Pay 14 co s can
thiét cho viéc tinh toan do bén van cap tro va thiét ké hé théng co ciu chap hanh diéu khién hoat
dong cap tro bay trong hé théng thai tro bay. Tuy nhién, dé cu thé dugc qua trinh thyuc hién cac
tinh toan thiét ké van cap, viéc tinh todn mo phong twong tu trong nghién ctu ndy can duoc thyuc
hién vai nhiéu ché do ma cira van khac nhau.

Nghién ctru nay 1a co sé bude dau dé thuc hién cac bai toan tinh mé phong nham phan tich
dic tinh dong chay tro bay, qua trinh hoat dong cua hé théng van chuyén tro bay ciing nhu trong
tinh toan thiét ké t6i wu hé thong van cap tro bay trong hé thng thai tro bay nha may nhiét dién.

Loi cam on

Nghién ctru nay duoc tai tro boi Dé tai nghién cau KH&PT cong nghé cap Nha nuéc, Ma sd
03/Hb-DT/KHCN. Téc gia xin chan thanh cam on.
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