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Tém tit: Chinh phii Viét Nam dang tdp trung vao néi dia héa thiét bi nhiét dién nhu
Mot cong cu hitu hidu dé thuc hién chinh sach ndng lirong bén viing. Bom phun tia c6
chite néng vdn chuyén tro xi trong nha mdy nhiét dién dot than la mét liwa chon phi
hop, burée dau thyc hién ngi dia héa. Vién Nghién ciru Co khi dd nghién citu, thiét ké
va ché tao bom phun tia van chuyén tro xi ¢é ndng sudt lén t6i 56 t/h. D kién bom sé
dwot vdn hanh, khao nghiém, danh gid tai nha mdy nhiét dién than Thai Binh 1 trong
thoi gian téi. Két qud dat dioc trong nghién ciru, phat trién bom phun tia van chuyén
ban tro xi la budc dau thanh cong trong hoat dong noi dia hoa thiét bi nha may nhiét
dién tai Viét Nam.

Reseach and development of jetpump applying to transport ash
in coal fired power plant

Abstract: Currently, the government of Vietnam is focusing on the localization of
thermal power plant equipment as an effective tool to develop sustainable energy policy.
Jet pump, which is utilized to transport ash in coal fired power plants, is a suitable
choice. The National Research Institute of Mechanical Engineering has researched and
developed an ash slurry jet pump with ash transport capacity up to 56 t/h. The pump is
expected to be tested at Thai Binh 1 coal-fired thermal power plant in the coming time.
The achieved in research and development of the ash slury jet pump is the first
successful step in the localization of thermal power plant equipment in Vietnam.

1. Khai niém, wng dung bom phun tia

Nhu ciu dién ning cia Viét Nam ting hang nam, udc tinh trong giai doan 2010 -
2020, mdi nam sé& ting khoang 10%. Theo quy hoach cua nganh dién, cho téi nam 2020,
nhiét dién than s& chiém vai tro ngay cang quan trong trong tong dién ning cung cip. Cu
thé, toi nam 2015, ti trong nhiét dién than khoang 33%, nam 2020 s& vao khoang 49%, va
dirng lai & mirc 54% tai thoi diém nam 2030 [1]. Cac du 4n nha may nhiét dién than tiép tuc
dugc quy hoach trén khip Viét Nam. Day 1a co hoi lon cho cac co s& ché tao trong nudc
tham gia cung cép thiét bi cho cac du 4n nha may nhiét dién. Tuy nhién, trén thyc té hién
nay, cac nha may nhiét dién van sir dung nhiéu cac thiét bi ngoai nhap, ti trong noi dia hoa
trong cac dy an nhiét dién than con rat han ché. Hién tai, chinh phu Viét Nam dang thuc
hién nhiéu chinh sach hd tro ndi dia hoa nha may nhiét dién. Cong viéc noi dia hoa bit dau
tir cac thiét bi gian don, thudc cac thiét bj phy tro cua nha may, dan dan tién téi noi dia hoa
céac thiét bi ¢6 mirc do phuc tap hon.

Bom phun tia tai cac nha may nhiét dién than dwoc ding dé van chuyén tro xi than
trong hé théng xur 1y tro xi ciia nha may. Mic dii bom phun tia 1a mot dang bom chuyén
dung, c6 nhiing dic diém riéng biét, nhung vdi nguyén 1y van hanh gian don, khong c6 cac
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chi tiét chuyén dong khi 1am viéc, thuan tién bao tri, bao dudng, do d6, bom phun tia I3 lya
chon phut hop trong budc dau thuc hién noi dia hoa nha may dién tai Viét Nam.
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Hinh 1. So do nguyén Iy bom phun tia

Bom phun tia st dung dong ning cua dong chét long c¢6 chira ning luong cao (dong
so cap) dé hut va ddy dong chét 16ng cin bom, ¢6 nang lwong thap hon (dong thir cap). Cu
tao va nguyén 1y ctia bom kha don gian (Hinh 1), bom gdm c6 duong dng (2) dé dan dong
so cap di qua voi phun (3), vao trong bom. Dong so cap c6 niang luong 16n, khi qua voi
phun, tiét dién voi phun bi thu hep, dong chét long tang toc dot ngot, ap suit xung quanh
voi phun bi ha xudng thap, hinh thanh méi truong chan khong, hut dong chat long can bom
tir bé hut theo dng hut vao budng tron (4). Dong so cap va dong thir cp hoa tron trong long
bom, tai khoang tron (4), doan 6ng that (5). Nang luong dong so cip c6 luu lwong Qsup
truyén cho chét 1ong can bom ¢6 luu lugng Qsue. HON hop chét long c6 Iuu lwong Qsup+ Qsuc
cung di qua 6ng loe (6) theo duong 6ng dan téi noi yéu cau.

Bom phun tia dwgc sir dung trong nhiéu tng dung khac nhau, van chuyén ca cac vat
chét & cac dang thé khi, thé 16ng va thé rin. Bom thudng gap trong nganh khai thac moé, hut
nuée & 16 khoan ham 16, ha thap muc nuéc ngam, van chuyén quing vun. Khi ding van
chuyén cac vat lidu roi, nhét 1a cac vat lidu co tinh mai mon, bom phun tia ¢6 wu diém vuot
troi voi cac dang bom khac 1a vat liéu dwoc van chuyén khong di qua canh bom ma chi di
qua hong tiét luu ciia bom. Vi vdy, trong qua trinh van chuyén vat liéu thay vi phai thay thé,
sira chira nhiéu chi tiét quan trong nhu truc bom, banh cong tac, budng bom,..., v6i chi phi
cao, phic tap va mat nhiéu thoi gian, bom chi phai thay hong tiét luu véi chi phi thap
hon nhiéu.

2. Tinh toan, thiét ké

Trong cac nam qua, Vién Nghién ctru Co khi di tién hanh thyc hién nghién ctru, phat
trién bom phun tia cho van chuyén tro xi tai cac nha may nhiét dién than véi nang suét van
chuyén tro xi én t6i 56 t/h. Song song véi nghién ctru tinh toan bom, nhom thyc hién dé tai
da tién hanh khao sat, do dac, danh gia cac bom phun tia c6 ning suat va chirc ning twong
tu hién dang hoat d6ng tai cac nha may nhiét dién than lam co s¢ di liéu thiét ké.

2.1. Khdo sat, danh gia
Nhom thuc hién dé tai da tién hanh khao sat bom phun tia tai nha may nhiét dién Thai
Binh 1 va nha may nhiét dién Quang Ninh, do dac kich thuéc, vat liéu va danh gia hiéu qua
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lam viéc cta cidc bom. Nha may nhiét dién Thai Binh 1 dat tai x& My Loc, huyén Thai
Thuy, tinh Thai Binh, c6 téng cong suat lap dat 600 MW (2x300MW), san luong dién san
xuat khoang 3,6 ti kWh/nam, van hanh tir ngay 23/5/2017. Nha méy tiéu thu than anthraxit,
khai thac tai cac mo than tai khu vuc Hong Gai — Cam Pha — Udng Bi trong nudc, pha tron
tir cac loai than cam 4HG, SHG, va 6HG. Hé thong thai tro xi cia nha may nhiét dién Thai
Binh 1 duoc chia thanh hé théng thao xi dudi day cac 16 hoi va hé thdng gom tro bay doc
theo dwdng khi thai ciia nha may. Xi thio ra mang theo nhiét dugc 1am mét bang hoi nudc,
sau d6 dwoc van chuyén vé silo chira xi. Tro dugc gom bang hé théng van chuyén tro kiéu
chan khéng, gom vé silo chira tro ¢ dang kho. Tro xi ciia nha may duoc thiét ké véi muc
dich cung cip cho cong nghiép vat lidu xay dung. Khi tro xi khong duoc tiéu thy, s& dugc
van chuyén tir silo chura tro, xi vé hé gom bun tro xi tai tram bom bun tro xi bang cac bom
phun tia, sau d6, bom ra bai thai tro xi nam & phia bén ngoai nha may.

Hé thong gom tro xi ctia nha may Théi Binh 1 c6 02 hé thong thai xi twong tng véi 02
10 hoi dua xi vé& 02 silo chta xi riéng biét, twong (g voi timg 10 hoi va 04 hé thdng van
chuyén tro kiéu chan khong (02 hé thdng twong tng véi 01 16 hoi) gom tro vé mt silo chira
tro chung nhét. Bom phun tia dwoc dit & bén dudi cac (02) silo chtra xi, ¢6 chirc ning dwa
tro xi vé toi hé gom dat tai tram bom bun cach khoang 20 m (va 80 m) v&i ning suét dat téi
14 t/h (ning suat Xi théo ra khoi 16 hoi & ché do 16 hoi cong suét I6n nhit 6n dinh — Boiler
Maximum Continuous Rating (BMCR) 1a 12 t/h). Tro dugc thdo xudng Xe tai & cac trang
thai kho, hoic 4m tiy theo yéu cAu va muc dich tiéu thu. Trong trudng hop tro khong tiéu
thu duoc, tro duoc diy bang bom phun tia vé hd gom tro xi dit tai tram bom bun ¢ khoang
céch khoang 50 m. C6 02 bom phun tia dwgc dit dudi silo chta tro voi niang suat 2x56 t/h
(nang sudt tro thdo ra khoi 01 10 hoi 1a 52 t/h & ché 46 BMCR). Bom phun tia tai cac vi tri
chtra tro va chua xi c6 kich ¢& twong ty nhau. Bom dudi silo chta xi néi véi duong 6ng dan
DN150, con bom tai silo chta tro ndi véi duong dng dan DN250, c6 bd tri thém dng loe
trung gian. Toan nha may nhiét dién Thai binh sir dung 04 bom phun tia. Cac bom phun tia
clia nha may lam viéc 6n dinh, dat ning suit van chuyén tro xi theo thiét ké. Cac bom phun
tia tai nhiét dién Thai Binh 1 do Hsing Sheng Engineering, Pai Loan, cung céip, duoc ché
tao theo thiét ké va cong nghé cua Allen Sherman Hoff — Diamond Power International,
Inc. Bom phun tia c6 so dd két cau nhu mé ta & hinh 3. Bom gdm céc chi tiét chinh gdm:
(1) Than khoang tron c6 chtrc nang lam khoang hiit va tron dong so cap (nudc) va dong thir
cap (hén hop tro xi — nudc), (2) hong tiét luu (gdm doan dng con, doan ng that, va doan
ong loe), tai d6 dong so cap va dong thir cap duge hoa tron hoan toan, dugc day vao dng
dan téi hd gom tro xi, va (3) Voi phun thity luc ¢6 chirc ning dan dong so cip vao khoang
tron, cung mot sé chi tiét phu khac.

Nha mday nhiét dién Quang Ninh 1 thudc Coéng ty nhiét dién Quang Ninh, dit tai
phuong Ha Khanh, thanh phd Ha Long, tinh Quang Ninh véi tdng cong suat lap dat 2x300
MW. Nha may chinh thirc phat dién 1én lu6i dién qudc gia tir ngay 21/3/2010. Nha may sir
dung than trong nuéce cap, twong ty Nha may Nhiét dién Thai Binh 1.

Nha may Nhiét dién Quang Ninh 1 ciing chia thanh hé thong thai xi day va hé thong
gom tro bay. Tro dugc gom vé 02 silo chira tro tuong (g véi 02 t6 may. Tro tir silo c6 thé
thao xudng xe tai dem di tiéu thy hoic duoc bom vé hd gom bun tro bang cac bd tron
(mixer). Xi roi xudng tir 16 hoi dugc trir tai phéu gom chit V d6i, dugc nghién bang may
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nghién xi, rdi duge bom bai phun tia vé hé gom tro xi tai tram bom bun ciia nha may nhu
hinh 4 bén duéi (khong cé silo chira xi). S6 lwong bom phun tia tai nha may la 04 bom.
Bom phun tia tai nha may nhiét dién Quang Ninh 1 do Vién Thiét ké Dién nang Tay Bic,
Trung Qudc cung cap, c6 thiét ké twong ty nhu bom phun tia dang lam viéc tai nha may
nhiét dién Thai Binh 1. Bom c6 ning suat day xi (max) Ién toi 77 t/h, véi luu luong dong
nudc so cap 1a 200 m¥h, va ap suit 1a 0,7 MPa (71 m nudc).
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Hinh 2. Hinh vé phac thao bom phun tia tai Nha may Nhiét dién Thai Binh 1

PHEU GOM Xi PAY - LO HO150 1

Hinh 3. So dé vi tri ciia bom phun tia dwdi phéu gom xi

Nhom thyc hién dé tai ciing tham khao thiét ké bom phun tia do United Conveyor
Corp, Hoa Ky, thiét ké cho nha méay nhiét dién Thai Binh 1. Vat liéu ciia cac bom phun tia
dugc xem xét, khao sat nhu Bang 1 va 2.

Bang 1. Vit li¢u ché tao bom phun tia

Nha may nhiét dién Vit li¢u voi phun Vit li¢u than bom Ghi chu
Thai Binh 1 SUS 440C ASH33(93)
- JIS G4303 - T.chuén hing
Quang Ninh - _
UCC (hing ché tao) SS416 - ASTM 582 | Durite H (ASTM - A532)
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2.2. Tinh todn thiét ké

Tinh toan bom phun tia do dé tai thuc hién theo cac trinh tu nhu so d6 Hinh 4. Bom
phun tia dugc tinh toan trén co s tham khao cac thong sb cua hé thong bom phun tia dat
dudi silo chira tro cia Nha may Nhiét dién Thai Binh 1. Muc tiéu tinh toan thiét ké bom
phun tia c¢6 ning sudt van chuyén tro xi ti 56 t/h. Quy trinh tinh toan dugc thyc hién tham
khao tir [3] — A guide to the planning and hydraulic design of jet pump remedial sand
bypassing systems (Hinh 5). Két qua tinh toan nhu duoc trinh bay trong cac Bang 2, 3 va 4.

Bang 2. Két qua tinh toan bom [2], [3]

T N@i dung Phuong phap xdcdinh | i | Giagg | CN
* (cong thuc) : * | chua
1 |Van téc ling (theo biéu dd) 0,36 fps | 0,11 m/s
2 | Van toc t6i han Ve ~F_.J29D(5,, -1 6,8 fps 2,1 m/s
3 |Van toc dau voi phun Qup 86.8fps | 26,4 m/s
Vioz T 448 831A
4 |Van toc hat vy Q.. 6,85fps | 2,08 m/s
© 448,831A,,
5 |Van toc ra Vais Qs 11,5fps | 3,5m/s
" 448,831LA,,
6 |Luu lugng dong cap toi =448,831. Adis. Verit 1434 gpm | 325 mh
thiéu Qsup_min ]
7 |Luu lugng dong cip Qu, =BA,,H,, —H,. | 1872gpm 4252 m’h
Qsup
\ I 3
8 |Luu lll'O’l’lg dOIlg hut quc _ Qtro .3, 37. sgin - Sgwat 984 gpm 223 m3/h
suc Sgwal
9 | Luu lugng dong ra Quis = Quuc + Quup 2859 gmp | 650 m¥h
10 | Cot ap trude voi phun Hy —H 164 ft 50 m
H Hsup ="+ Hdis
sup N
11 |Cot ap hiit Hsue 2 8,75 ft 2,57 m
H,, =3==+2L,,
29
12 |Cot ap sau bom Hyis Na 44 4 ft 13 m
Hais = Hmj + ?g
13 |Nong do chat ran Ion M Sgeuem — Souat 31%
nhat Cmax e 1+M . Sgsul _sgwat
14 | Ty s cot ap N (theo biéu do) 0,47
15 | Ty s6 luu lugng M M - Que 0,55
op Q ]
sup_min
16 | Ty so thiét dién voi (theo bang chon) 0,202
phun R )
17 |Hiéu suat bom E =M.N 24%
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\lr - 2
BUFOC 1 Xac dinh van téc lang van téc BUGCS |[Tinh tosn cét ap ddy cia bom
teri han dé duy tri cac phan tir
hat ran & trang thai huy&n pho
BUOC2 |Xac dinh lwu lvong dong dan i BUGC g [Tinh todn cét dp hit cla bom
thiéu dé van chuy&n chét ran
! ! .
BUOC3  |Xac dinh Iru legng dong hat thi BUGC 10 [Tinh todn cdt ap tnrde vai phun o
thiu cia bom clia bom &
2
|
N =
¥ ¥ 2
BUOC 4 X&c dinh kich thudc oo ban cua BUOC 11 |Tinh toan Iy lvgng tredc vai 4_3 5
bom cho cac buoe tinh toan tiép) phun cia bom tir thiy Iuc voi £l
sau phun E §
gl
¥ 5|2
BUOCS5  |Xac dinh ty sé lvu lvong, ty sé
thiét dign, ty s6 cot ap cla bom
BUOCE Tinh toén lvu lvong dong hén
hop & diu ra cia bom
. i borm
BUOC 12 [Kiém tra kha nang tao bot khi 6 thda man
- ] R N xam thire trong long bom khi digu kien
BUOCT |Xac dinh n&l:lg dé chét ran lém van hanh g
nhét trong hén hop taiciara [——
cla bom

Thirc hign lai céc budc tinh toan

Két thuc

Hinh 4. So' do cdc buée tinh toan bom phun tia ciia dé tai [2]

Hinh 5. Hinh anh thiét ké, mé phong bom phun tia cia dé tai

Bang 3. Céac kich thudc co ban ciia bom phun tia (mm)

N@i dung Tinh toan T'\l':;'flgg:flnl Q'\l‘gg; qen | uce
Puong kinh ctra hut 152,4 193,7 193,7 193,7
Puong kinh dng khoang tron 152 101 121 122,5
b kinh 6ng dan cira ra ciia bom 203 243 193,7 243
Thiét dién voi phun 34 34 38 34
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Béng 4. So sanh gié tri tinh todn ciia bom

Noi dung Tinh toan | Nhiét dién Thai Binh 1| Ghi chi
Luu lwong dong so cap Qs (M¥/h) 425,2 310
Cot ap trude voi phun H (m) 48 70
P = Q.H/3600 (kW) 5,80 5,98

Voi phun thay lec duoc gia cong tir thép SUS 440C — JIS G4303. Théan va hong tiét
lru ctia bom duge dic theo tidu chuan ASTM A532 class 1 type A [4], duoc kiém tra thir
nghiém dé bén mon. Sau khi hoan thién ché tao, bom s& duoc lap dat thir nghiém tai Nha
may Nhiét dién Thai Binh 1.

3. Két luan

Viéc noi dia hoa thanh cong bom phun tia phuc vy van chuyén tro xi tai nha may nhiét
dién than tir cac khau tinh toan thiét ké, dén ché tao s& gop phan ting budc thay ddi hién
trang noi dia hoa thiét bi nha may nhiét dién theo dinh hudng ctia Chinh phu, tung budc
vuon 1én 1am chu viée tinh toan, thiét ké cong nghé ché tao, huéng toi phat trién bén viing,
khong phu thude vao bén ngoai.
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