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Tém tit: Lo hoi trong mét nha mdy nhiét dién dot than sinh ra nhigs ning va phu
phdm tro (gom cé tro bay va xi déy). Tro bay dirgc gom béi cac phéu loc bui doc theo
dwong khi thai ciia nha mdy. Sau dé tro dioc van chuyén vé silo chiza tro bay bdng
dwong 6ng ddn. Pé dirong ong vdn chuyén tro vdn hanh én dinh, nhiéu théng sé can
dwoc danh gid chinh xdc. Vién Nghién ciru Co khi (Narime) dé tinh todn, thiét ké, va
cung cdp hé théng duwong déng vdn chuyén tro bay (gom 04 tuyén éng ddn cho 02 Io
hoi) cho nha mdy nhiét dién dot than Thdi Binh 1. Hé thong cé ndng sudt van chuyén
tro déi véi méi tuyén ang dan Ién 16i 26 th. Hién tgi, hé théng hoat dong tot, dicoc
chii dau nr dénh gid cao.

Calculation and design of the fly ash conveying system pipeline
for Thai Binh 1 coal thermal power plant

Abstract: Boiler of a coal thermal power plant procedures heat energy, and ash by-
product (which includes fly ash, and bottom ash). Fly ash is collected by fly ash
hoppers which are located along flue gas flow of the plant. Then fly ash is conveyed to
fly ash silo by conveying pipelines. To make sure the conveying pipelines operate
stable, there are a lot of parameters need to determine accurately. National Research
Institute of Mechanical Engineering (Narime) has researched, calculated,
designed,and supplied a conveying pipeline sytem (which includes 04 stream for 02
boiler) for Thai Binh 1 coal thermal power plant. The system has average conveying
capacity of each stream up to 26 t/h. Currently, the system has worked fine, which is
greatly appreciated from the investor.

1. Ung dung van chuyén vat liéu réi bang 6ng dan

Vian chuyén bang dudng 6ng dan 1a phuong thirc van chuyén hang hoa, hodc nguyén
liéu thong qua st dung tuyén éng dan. Uu diém caa van chuyén bang duong dng dan 1a chi
phi van hanh khong dang ké, khong can nhiéu nhan Iyc cho qua trinh van hanh, ¢6 thé van
hanh lién tuc 24/7 ma khong phu thudc vao thai tiét, hao hut thap. Phuong thirc van chuyén
nay dwoc ung dung trong nhiéu linh vuc cong nghiép, cho nhiéu loai vat liéu khac nhau.
Vit liéu dugc van chuyén co thé & dang thé khi, dang thé long, hodc & dang thé ran. Khac
Vv6i van chuyén nguyén liéu ¢ thé khi, hodc thé long, khi van chuyén vat liéu o thé rin can
thém chat luu (¢ thé long hodc thé khi) 1am chat mang. Chét rin dwoc van chuyén ¢ dang
vat liéu roi (bulk material).

Trong nha nhiét dién dbt than, van chuyén bing duong éng dan dwoc tng dung dé van
chuyén tro xi thai ra tir 16 hoi vé dén noi tap két yéu cau. Bao cao nay s& gidi thiéu noi dung
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tinh toan, thiét ké hé thong van chuyén tro bang 6ng dan tir cac phéu gom tro doc theo
duong khi thai 10 hoi vé t6i silo chira tro thuoc nha may nhiét dién d6t than Thai Binh 1.
Noi dung cua bai bao 1a két qua thudc dé tai nghién ciru khoa hoc va phat trién cong nghé
cap Nha nudc “Nghién ciru, thiét ké, ché tao va dia vao vin hanh hé thong thdi tro xi dong
bé cho nha may nhiét dién dot than phun cé cong sudt té mdy dén khoang 600 MW", ma s6
03/HP-DT/KHCN, do Vién Nghién ctru Co khi chu tri thyc hién. Két qua nghién ctru cua
dé tai hién dang ng dung tai nha may nhiét dién dbt than Thai Binh 1, dwoc chu dau tu
danh gia cao.

Pham vi, gi¢i han ciia bao cdo: phu pham cua 16 hoi gdm Xi roi xudng day 16 hoi,
dugc gom va dua ra khoi khong gian dudi day 10 hoi bang bang tai cao ngdp nudce, va cic
hat tro bay theo duong khi thai cua 16 hoi. Trong pham vi clia bao cdo, nhom tac gia chi
gidi thiéu cac két qua cia dé tai 03/HD-DT/KHCN trong hoat dong lién quan t&i thu, gom,
van chuyén tro bay, ung dung tai nha may nhiét dién ¢t than Thai Binh 1.

2. Tinh toan, thiét ké

2.1. Co sé Iy thuyét

Ban chat cua hoat dong van chuyén tro bai hé thong 6ng dan 1a sir dung dong khong
khi chuyén dong trong dng dan cudn theo cac hat tro tir cac phdu gom vé téi silo chira tro.
C6 02 dang hé théng van chuyén tro bang dong khong khi co ban, 1a van chuyén tro bang
dong khong khi 4p sudt dwong, va van chuyén tro bang dong khong khi ¢ 4p suét am (ap
suit chan khong).

Phuong thtrc van chuyén ap suit am do ¢ ap suit bén trong long 6ng dan nho hon ap
suat khi quyén, nén vat liéu dugc van chuyén ty dong dwoc nap vao tuyén 6ng dan van
chuyén, con phuong thirc van chuyén ap suat duong can thiét bi nap vao long 6ng dan trong
van chuyén (may cap liéu truc vit, may cap liéu kiéu quay...). Hé théng duong 6ng ap suét
am do ap suét bén trong hé thong nho hon ap suét khi quyén nén trong truong hop hé théng
bi ro, khong khi bén ngoai s& bi hut vao trong hé thong, thay vi phun bui tro ra ngoai gay 6
nhiém méi trudng. Do d6, phuong thirc van chuyén bang éng dan ap sudt 4am duoc vu tién
chon lra cho cac dy 4n nhiét dién dét than méi trong thoi gian gan day. Nhugc diém cua
phuong thtrc van chuyén bang dong khong khi ap sudt am 1a khong van chuyén di dwoc xa
(<200 m). Trong trudng hop van chuyén tro xa hon 200 m c6 thé thiét ké dang hé théng
budc (stepped system), bang cach sir dung phéu gom tro trung gian.

Mot hé théng van chuyén tro sir dung dong khong khi ap suat am dién hinh dugc mo
ta nhu hinh 1. Hé théng gom cac thiét bi chinh sau: nguon cap chan khong co chirc ning
cap dong khong khi van chuyén tro; bo loc bui co chirc ning tach cac hat tro ra khoi dong
khong khi mang; va duong 6ng dan ndi cac phéu gom tro véi bo loc bui. Ngoai ra con co
duong 6ng dan khi, c¢6 chirc ning din dong khong khi sach tir bo loc bui vé téi ngudn cép
chan khong, di ra ngoai khong khi.

Céc thong sb can dugc chon hya, tinh toan gém c6 nang suat cua ngudn cip khong khi
Q (m%¥h), 4p suét cua hé thdng pe (bar); ton thit ap suat Ap (bar); van téc dong khong khi
van chuyén vat liéu v (m/s), duong kinh éng dan van chuyén tro d (mm). Cac cong thirc
trén c6 thé chon lua theo so dd, hodc tinh toan bang cac cong thuc thyc nghiém hoic ban
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thuc nghiém. Cac noi dung tinh toan hé thong duong éng dan van chuyén tro dugc thuc
hién tham khao tir noi dung cua tai liéu [2].

Ngubn cap khi ——

tro vao phéu —_—
khong khira
phéu gom tro
Silo chira fro
q K3 l
khdng khi vao —
dong hai pha khéng
khi - tro

Hinh 1. So do nguyén Iy hé thong vin chuyén sir dung dong khéng khi dp sudt am

Két qua tinh toan da dugc cac chuyén gia tir UCC (United Conveyor Corp), Hoa ky
kiém tra, danh gia trude khi dua vao ap dung thyc té.

2.2. Mé ti hé théng

Nha méy nhiét dién d6t than Thai Binh 1 ¢6 quy mé 2x300 MW, sir dung 02 10 hoi
dbt phun duéi t6i han (sub-critical boiler), voi nguyén lidu chinh 13 than cam pha tron 4HG,
5HG, va 6 HG khai thac tai cic mo than tai khu vuc Hong Gai - Cam Pha - Udng Bi, tinh
Quang Ninh, Viét Nam. Mai 16 hoi khi van hanh & ché d cong suat 16n nhét 6n dinh trong
mot gio tiéu thu dén 152,4 tan than, sinh ra phy pham 1én téi 62,5 tan tro xi (Bang 1).

Bang 1. Than va tro xi twong tng véi 01 16 hoi

TT N@i dung Pon vi RO BMCR
1 | Khéi lugng than tiéu thy (than kho) t/h 144,8 152,4
2 | Lugng than tiéu hao tu nhién kg/kWh 0,430 0,430
3 | Khéi lugng tro sinh ra t/h 47,2 49,7
4 | Khéi luong xi sinh ra t/h 11,87 12.5
5 | Téng khéi lugng tro xi t/h 59,1 62,5

Khi 16 hoi van hanh ¢ ché d6 BMCR, trong mét gio sinh ra 62,5 tan phu pham tro theo
ty I8¢ tro: xi 1a 80%: 20%, twong ng Vi 49,7 tan tro. Tro dugc gom lai bang cac phéu gom
tro (phéu loc bui) dat doc theo duong khi thai cia nha mady, tai cac khu vuc ECO; APH;
ESP (Bang 2).

Hé théng van chuyén tro bang duong dng dan do Vién Nghién ciru Co khi tinh toan,
thiét ké va cung cap, lap dat tai Nha may Nhiét dién dbt than Thai Binh 1 gdm 04 tuyén éng
dan tro (02 tuyén éng dan tro twong (ng véi 01 16 hoi). Hé thdng c6 thong sé nhu bang 3
duéi. Trong mét tuyén dng dan tro dwoc mé ta nhu hinh 2. Tro dugc dan tir cac phéu gom
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vé dén thiét bi tach tro dat bén trén silo chira tro. Tro s& dugc tach khoi dong khong khi, xa
xudng silo chira tro. Dong khong khi sau khi di qua thiét bj tach tro duoc loc thanh khong
khi sach vé nguon cap khi rdi ra ngoai khi quyén.

Bang 2. Pic tinh tro xi cia Nha may Nhiét dién dot than Thai Binh 1

TT Ngi dung Ponvi | Gia tri Ghi chi
1 | Mat d6 khéi cuaa tro xi kg/m3 720
2 | Pudng kinh phan ti tro dso pm <20
3 | Téng khéi luong tro xi t/h 62,5 Tuong Gng véi 01 16 hoi
4 | Tong khéi lwong tro t/h 49,7 Tuong Gng véi 01 16 hoi
Trong d6
tai khu vuc ECO: 25
tai khu vuc APH: 25
tai khu vuc ESP 447
= +Thiéi bi g
ch tro pay
van
| Gidu kidn ‘17
¥ 1o bay v
iy —
=
Silo chira tro 3
tuyén 6ng déin
(pham vi Thiét bi
chuyén d&) cAp chén khong
\van
didu kién
Hinh 2. So do nguyén ly hé théng 5ng dan vin chuyén tro
Bang 3. Thong s cuia hé théng dudng dng dan van chuyén tro
TT Néi dung Gid tri | Pon vi Ghi cha
S6 luong tuyén dng duong dng dan 04 t.6ng | 02 tuyén 6ng mdi 16 hoi
2 | Nang sudt van chuyén tro cua mot 26 t/h
tuyén 6ng dan
Nhiét d6 trung binh trong 6ng dan 35 °C
Vit liéu ché tao 6ng dan: GX15-32
Vi tri phdu gom tro xa nhat (so véi ngudn cap khi)
Doc (ngang): 135 m
bung: 30 m
6 | Vi tri phéu gom tro gan nhat
Doc: 75 m
bung: 30 m

264




Nguyén Hodang Giang, Nguyén Chi Curong

S6 lugng tuyén dng dan van chuyén tro tai Nha may Nhiét dién Thai Binh 1 1a 04
(danh s6 1A; 1B tuong Gng véi 16 hoi s6 1; 2A; 2B tuong Gng véi 16 hoi s6 2). Nhiét do
trung binh trong long 6ng dan 1a 35°C. Tro 1a vét lidu ¢ tinh mai mon cao nén chon vat liéu
ché tao dng dan tro 1a GX15-32 hoic tuong duong (Bang 3). Bang 3 1a cac thong sé dau
vao dé tién hanh tinh toan hé thdng éng dan van chuyén tro tai muc 2.3.

2.3. Tinh todn thiét ké

Noi dung tinh toan hé théng dwdng éng dan van chuyén tro cho Nha may Nhiét dién
Thai Binh 1 dugc thuc hién béi thanh vién ctia Vién Nghién ciru Co khi (Narime) dudi su
cb van ciia cac chuyén gia dén tir UCC (United Conveyor Corp), Hoa Ky.

M®i 10 hoi ciia Nha may Nhiét dién d6t than Thai Binh 1 van hanh & ché d6 BMCR
(boiler maximum continuous rating: 16 hoi & ché d6 van hanh lién tuc 16n nhét) trong mot
gio sinh ra 44,7 tan tro bay. Nang suét thiét ké chon lya cho hé thong duong dng dan van
chuyén tro 1a 52 t/h, twong Gng vai 02 tuyén ng dan tro, trong g véi mdi tuyén éng dan
tro sé 1a 26 t/h.

Tro dugc van chuyén ¢ dang hdn hop loang voi dong khong khi nén (dilute flow) voi
ti 1& tai chat ran cua dong khong khi mang chon @ = 10. Dé duy tri cic hat tro & trang thai
huyén phu, lo lung giita dong khong khi trong 1ong dng dan, van téc cua dong khong khi
trong ong dan phai lén hon 8 m/s [1]. Chon van téc dong khong khi mang v = 10 m/s. Ap
suit chan trong 1ong dng dan tro pe = 0,461 bar, ap sudt I6n nhat pmax = 0526 bar, ton that
ap suat (d6i voi phéu xa diém gom nhat) Ap = 0,065 bar. Luu lwong tir ngudn cép khi Q =
5500 m3h. Ong dan van chuyén tro tinh chon c6 kich thugc 250 NB — 1S:1535, class D
hodc twong duong.
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Hinh 3. Pwong ddc tinh vdn chuyén ciia tro bay [2]

Hé théng duong 6ng dan tro do dé tai thiét ké da dwoc mé hinh hoéa trén may tinh va
moé phong dong chay trong long 6ng dan bang phan mém Solidwork dé xem xét su thay doi
trang thai clia dong hai pha khi — rén trong long dng dan. Tir d6 c6 nhiing sira doi thiét ké
pht hop truge khi cung cap hé thong téi cong truong (Hinh 4 va 5).
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Hinh 4. M6 phong hé thong gom tro do dé tai thuc hién [1]

Hinh 5. M6 phong chuyén déng ciia dong hai pha khi — rdn cia dé tai [1]

2.4. Ung dung

Hé théng duong dng dan van chuyén tro do Narime hop tac voi UCC (United
Conveyor Corp), Hoa Ky tinh toan thiét ké da dwoc tng dung vao hé théng thai tro xi tai
Nha may Nhiét dién d6t than Thai Binh 1 tai huyén My Loc, tinh Thai Binh. Hé théng da
duoc van hanh thir nghiém va chinh thire di vao hoat dong tir thang 4/2018. Tinh dén hién
tai (thang 4/2021), hé thong ludn van hanh 6n dinh, tin cay, dugc EVN danh gi4 cao.
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Hinh 6. Hé théng 5ng dan van chuyén tro tai Nha may Nhiét c"l‘i_én Thai Binh 1
do Narime hop tac voi UCC — Hoa Ky cung cap

3. Két luan

Ung dung thanh cong két qua tinh toan, thiét ké hé thong duong 6ng dan van chuyén
tro tai Nha may Nhiét dién Thai Binh 1 gop phan khang dinh thanh cong cta ndi dia hoa
thiét bi nha may nhiét dién theo dinh huéng ctia Chinh phu, timg budc vuon 1én lam chu
trong cong tac tinh toan, thiét ké, cung cap thiét bi phu trg cho nha méy nhiét dién dot than,
huéng toi phét trién bén viing, giam phu thuge vao bén ngoai.
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