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Nguyén Minh Tudn'"
'"Trueong Pai hoc M6 - Dia chat

TOM TAT

Hién nay, nhu cau sir dung quat céng nghiép ndi chung va quat ly tim néi riéng rat 16n, & hau hét cac nganh
san xuat cong nghiép nhu: Cong nghiép khai thac than, cong nghiép san xuét xi ming, dudng mia, hoa chit,
dét, cong nghiép san xudt thép, khai thac dau khi, cac nha may nhiét dién, ... Vi cic nganh cong nghiép nay,
quat thuong yéu cau luu lugng 16n, cot ap cao, cong suét ciing 16n (luu lwgng téi hang trim nghin m*/h, cot ap
t6i hang nghin Pa, cong suét toi hang nghin kW). Hau hét cac loai quat cong nghiép déu phai nhap khau tir nudc
ngoai, dic biét 1a Trung Qudc. Thuc té & Viét Nam, linh vuc quat ly tim cong nghiép chua thue sy duoc cac
don vi quan tAm, ddu tu nghién ctru bai ban ca vé thuc té 1an 1y thuyét. Cung 1a thiét bi trong linh vuc may canh,
tuy nhién, hau hét ching ta dang tap trung vao Iy thuyét tinh toan cac loai may bom, phwong phap tinh toan,
thiét ké quat con rat khiém ton, chua thuc su tuong xung voi tam quan trong cua loai thiét bi nay. Do do, can
nhiéu cac nghién ctru ca vé mit Iy thuyét 1dn thuc té dé ngay mot tdi uu hod trong tinh toan, thiét ké va ché tao
céc loai quat cong nghiép. Déi véi nhung loai quat c& lon ché tao mét rat nhiéu th(n gian va dic biét an chira
nhiéu rii ro trong qua trinh san xut, do d6, dé han ché t6i da th1et hai vé& mit kinh t& nguoi ta thuorng phai ché
tao quat md hinh véi kich thudc nho hon rt nhidu. Nhu vay, can c6 phuong phép tinh toan dé dam bao quat
md hinh s& cho gia tri phu hop v6i quat nguyén hinh, mot trong nhitng phuwong phap tdi vu 1a dong dang.

Tir khéa: Quat ly tAm; quat nguyén hinh; quat mé hinh; phuong phap dong dang

1. it van dé

Hién nay, nhu ciu st dung quat cong nghiép néi chung va quat ly tim néi riéng rat 16n, & hau hét cac nganh
san xuat cong nghiép nhu: Cong nghiép khai thac than, cong nghiép san xuat xi ming, dudng mia, hoa cht,
dét, cong nghiép san xut thép, khai thac dau khi, cac nha may nhiét dién, ... V6i cac nganh coéng nghiép nay,
quat thuong yéu cau luu luong 16n, cot ap cao, cong suat ciing 16n. Pic blet mbi trudng 1am viée khac nghiét:
Nhiét d¢ cao, chiu tac dong cua ca hai yéu t6 an mon hoa hoc va an mon co hoc. Chinh diéu nay tac (dong lon
dén tudi tho ciia h¢ thong quat cong nghiép, dong nghia véi viée 1am anh huong dén an toan, ning suét cta cac
day chuyén san xuét.

- Pbi v6i nganh xi mang: Viét Nam c6 rat nhiéu nha may san xuat xi miang. Tuy nhién, khoang 10 cong ty
¢6 san lugng 16n nhét nudc, trong do, c6 Cong ty xi mang Bim Son, But Son, Hoang Mai, Ha Tién, ... San
Iugng xi mang Viét Nam dat 100 tri¢u tAn/nam, dtng thu 4 thé gioi.

Ngoai viée dau tu cac day chuyén chinh phuc vu san Xuét trong cac nha may xi mang, mé ham 10, cac nha
may nhi¢t dién .. . van dé dau tu cac day chuyen cong nghé dam bao an toan, v¢ sinh mai trudng trong qua trinh
san xuat cling rit quan trong. Dic biét, vin dé bui min cua xi mang thai ra moi trudng la vo cung nguy hai. Hon
nita, quat cong nghiép trong cac day chuyén san xut xi mang con dwoc lip dat & phuc vu cac cong doan khac
nhau: Quat khi thira, quat thai sau, quat nghién liéu, quat nghién xi ‘mang. Viéc sir dung hang nghin hé théng
quat cong nghiép trong cac day chuyén nay tai cac nha may san xuét xi mang la can thiét. Cac quat trong day
chuyen san xuét xi mang thuong lam viée trong moi truong khic nghiét: Nhiét do cao t&i 350°C, moi chat van
chuyen 1a khi 13n byi min (dong 2 pha khi - rin) v6i ham lwgng khoang 100g/Nm? va an mon hoéa hoc.

- Dm voi nganh khai thac khoang san: Trong nganh khai khoang, phuong phap khai thac mo ham 10 chiém
ty 18 rat 16n, hau hét cic mo than & Viét Nam déu co xu hudng chuyén sang khai thac mé ham 16 thay vi khai

* Tdc gid lién hé
Email: nguyentuan.ctb.hn@gmail.com
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thac 16 thién. Trong diéu kién khai thac ham 10, hoat dong thong gio mo ham 16 va duong ham giao thong chi
¢6 thé dam bao duoc theo yéu cu nho cac quat gio 13 rit quan trong, né anh huong dén ning suat cua ca day
chuyén, dic biét anh huong dén strc khoé thdm chi dén tinh mang ciia con ngudi tham gia san xuit trong linh
vuc nay.

- Di véi nganh thép: O nudc ta, nganh thép c6 hang trim cong ty san xuit nim dai déu ca 3 mién Béc Trung
Nam v6i san lugng 16n nhat ctia mot nha may t6i gan 2 triéu tin/ nim nhu nha may thép Hoa Phat. Trong qua
trinh nu luyén, san xuat thép can rat nhidu cac hé thong quat cong nghiép cong suét 1on, 1am viéc trong moi
trudng san xuit cong nghiép khéc nghiét ing dung trong nhiéu cong doan khac nhau ciia qua trinh san xuét dé
dam bao cic yéu cau cong nghé, dam bao an toan lao dong va giam thiéu 6 nhiém moi trudng.

Nhu d3 phan tich, ngoai cac nganh coéng nghiép néu trén, cic nganh cong nghiép khac nhu khai thac dau khi,
nhiét dién ciing nhu & hau hét cac nganh cong nghiép ning cua nudc ta hién nay déu can st dung cac hé thong
quat cong nghiép, dac biét 1a cac loai quat ly tim cong nghiép cong sudt 1on, 1am viéc trong mdi truong san
Xuét cong nghiép khéc nghiét. Cac loai quat cong sudt 16n déu phai nhéap tir cac Quéc gia nhu Trung Quoc
Han Quéc, Nhat Ban, Puc, Y, ... nguyén nhan chinh la chung ta chua lam chu duoc Iy thuyét tinh toan, thiét ké
cling nhur cong nghé ché tao loal quat ¢& 16n. Do do, rat can co nhirng nghién ctru chuyén siu trong linh vuc
nay dé c6 co s ché tao, san xudt nhing loai quat dap mg nhu cau san xuét & nudc ta.

Chinh vi vay, bai bao trinh bay phuong phap lua chon thong sé k¥ thuat cua quat mé hinh trén co sé quat
nguyén hinh ¢& 16n va phuong phép tinh toan, thiét ké quat mé hinh bang phuong phap dong dang.

2. Co sé' ly thuyet va phwong phap nghién ctru
2.1. Pic diém két ciu va thong sé ky thudt ciia quat nguyén hinh

Két cau ciia quat ly tAm cong nghiép trinh bay trén hinh 1.

Hinh 1. So do cdu tao ciia quat ly tam
(1. Banh cong tac, 2. Miéng hut, 3. Buong xoan)

Quat ly tim c¢6 3 bd phan chinh 14 : Banh cong tic, miéng hiit va budng xoan. Trong do, chi tiét banh cong
tac co vai tro quan trong nhat, né bién doi co nang thanh dong nang va ap nang cuia dong khi.
Thong so thiét ke ciia quat ly tdm nguyén hinh :

+ 86 vong quay : n =980 v/ph

+ Luu luong: Q=9.200 m*/ph=153,3m%/s
+ Ap suét tinh pt = 750 kG/m?

+ Nhiét d6 1am viéc: t=300°C

+ Cong suét cla quat: Ny = 1.600kW

+ Cong suét dong co: Nae = 2.000 kW

- Vi tri lam viée: Quat hit, quat ID trong day chuyén X1 mang.
V6i thong s6 néu trén, ta thay rang, day 1a loai quat 16n, cot 4p cao, lam viéc trong mdi truong khic nghiét
v6i nhiét d6 khong khi luu chuyén qua quat téi 300°C.

Néu ta tién hanh tinh toan, thiét ké bang co sd 1y thuyét thong thuong dé Iua chon cac thong s6 vé hinh dang,
kich thudc ctia quat néu trén va tmg dung truc tiép vao diy chuyén thyc té s& gap nhidu kho khan ca vé tinh
toan 1y thuyét va ap dung thuc té.

Dé tinh toan duoc cac kich thudc cua quat gié thuong dugce thuc hién bang 2 phuong phéap (Lé Danh Lién,
2011; S. Solomakhova, 1998):

2.2.1. Phuong phdp thir nhat ) ) )
Phuong phép nay dua vao s6 vong quay riéng (hé so ty toc) ny.
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Cin ctr theo ny chon so @b khi dong thich hop c6 hiéu suit cao nhét dé tinh toan dong dang. Trong so do khi
dong chung ta di c6 day du cac kich thudc co ban cia banh cong tac va budng xodn cia quat va cho hiéu suét
theo ny twong ung da chon.

Theo Vién nghién ctru thuy lwc Nga, ¢6 thé chon loai quat ¢ hiéu suat toi uu phu hop ny, nghia 13, véi
phuong phép nay, dé lya chon so @ khi dong hoc ciia quat mau, can dua vao sb vong quay riéng ny, cu thé
nhu sau:

+ny = (10-30) — Chon so d dic tinh quat 0,51 — 80° = 0,4 -90°.

+ny = (30 - 50) — Chon so d6 dic tinh quat 0,7 — 40° + 0,8 -37°.

+ny > 50 — Chon so d6 dic tinh quat 0,7 — 160% 0,7 — 160° —I; 0,7 —160° — 11

Uu diém cuia phuong phap nay 1a thuc hién dat két quéa nhanh nhat va kinh té nhat. Trong thyc té, mudn c6
so dd khi dong phai trai qua cac budc tinh toan lya chon cac thong sb ky thuat nhiéu lan dé dat dugc hiéu sut
cao nhét, trén co s¢ do, xay dung so d6 khi dong cho tung loai quat.

Hién nay, cac két qua nghién ctru nay da dwgc Vién nghién ciru thay khi dong luc Nga va NASA ctia My
dau tir nghién ctru da dén mirc hoan thién va tiép tuc phat trién.

Hé sb ty tdc duge xac dinh nhu sau ( Lé Danh Lién, 2011, Nguyén Tién Vinh, 2006 va S. Solomakhova,

1998):
_ny0 (1)

Y7, ot

Trong do:

n — S6 vong quay cia quat (v/ph)

Q — Luu lugng ctia quat (m%/s)

H — C6t ap tinh cta quat (kG/m? hoic mmH,0).

2.2.2. Phuong phap thir hai

Phuong phap thir hai dua trén cac thong s6 k¥ thuat yéu cau, ngudi thiét ké phai tinh toan lua chon cac hé )
Iy thuyét. Cac hé s6 1y thuyét dugc cho trong khoang rat rong nén viée thiét ké mot lan cho lwa chon hé s6 kho
chinh x4c. Phai thi nghiém mot nhiéu lan va lya chon gia tri tdi wu.

Tuy nhién, viéc thi nghiém nhiéu lan gy tén kém, khong kinh té vi chi phi 16n, dic biét la cho cac quat gio
cd 16n.

Do viy, trong nganh ché tao méay thuy khi thuong phai ché tao may mo hinh, tirc 13 may thu nho cta may
16n. Sau khi thi nghiém dat yéu ciu, chung ta s& ché tao may 16n theo phuong phap ddng dang. Hai quat duoc
goi 1a dong dang véi nhau khi c6 ciing hé s ty toc n,.

Qua phan tich trén, c6 thé lwa chon phuong an thir nhit dé tinh toan, thiét ké cac thong s6 k¥ thuat cia quat
mo hinh.

2.3. Tinh todn thiét ké quat mé hinh

Ta biét riang, 1y thuyét tinh toan ciia bom canh din déu c6 thé ap dung cho quat canh dan (quat ly tim, quat
huéng truc) voi mot s6 luu ¥ vé tinh chat ciia moi chit van chuyén qua cac thiét bi.

Su khac biét 16n nhét trong co s& 1y thuyét tinh toan quat canh dan mé hinh véi may bom mé hinh 14 & chd,
adi voi | quat m6 hinh, s€ tinh todn h¢ sO ty toe dé tir do xac dinh lya chon quat mﬁu trén quan diém chon loai
quat mau hiéu suét t6i uu phu hop ny, cac loai quat mau nay da dugce thir nghiém rat nhiéu 1an trong phong thi
nghiém dé 1am co so thiét ke cac loai quat 16n hon ¢6 cing s6 vong quay riéng ny.

Nhur véy, viée dau tién can lam 1a phai phén tich, lya chon thong s6 ky thuat chinh cia quat m6 hinh trén co
s& quat nguyén hinh di c6 voi sd Vong quay riéng cua 2 quat nay glong nhau.

Hién nay, trong nganh may canh dan khong c6 quy dinh cu thé v& mdi quan hé  rang budc gilta cac thong s6
ky thuat cua may m6 hinh va may nguyén hinh. Nhu véy, viéc lya chon thong s6 k¥ thuat dugc dya trén yéu
cdu cua quat, can dam bao cac yeu t6 sau:

- Quat md hinh phu hop véi diéu kién hé théng thr nghiém hién c6 dé dam bao xac dinh duoc déy du dac
tinh ctia quat mo hinh.

- Hé s6 Reynol ctia quat md hinh t6i thiéu R = 2.10°

- Puong kinh quat mé hinh ti thiéu: D, = 300 mm.
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Heé sb Reynol dugc xac dinh theo cong thuc sau [L€ Danh Lién, 2011; Nguyén Tién Vinh, 2006 va
S. Solomakhova, 1998]:
Re = U.2D2/V (2)

Trong d6: u; = ©.D2/2 — Van tdc vong tai 161 ra banh cong tac (m/s)

D, — Puodng kinh cira ra banh cong tac (m)

v = w/p — d6 nhét dong hoc ctia khong khi (m?/s), tai nhiét ¢ t = 20° thi v = 1,5.10 (m?%/s)

p = 1,2 — Khdi luong riéng cua khong khi (kg/m?)
Nhu viy, sau khi tinh toan thong sb cua quat, can kiém tra lai cac diéu kién néu trén.

2.3.1. Xdc dinh théng sé ky thudt chinh ciia quat mé hinh

Véi ly ludn néu trén, quat moé hinh dugc so bd xac dinh cac thong ) k¥ thuat nhu sau: Q = 920 m?/h; nhiét
d6 1am viéc: t =30°C, s6 vong quay n =980 v/ph.

Kich thudc co ban ciia quat nguyén hinh gdm cac théng sé chinh sau:

By
+ Théng s6 vé banh cong tac:
Et - buong kinh mép vao, ra banh cong tac: Dy,
De| Dl D] DZ,AA o ) ) o
S| | - Bé rong mép vao, mép ra banh cong tac: b,
b2
— - SO 14 canh banh cong tac Z.

- Céc goc vao, ra 14 canh: By, B2

Hinh 3. So do mdt cdt kinh tuyén banh céng tac quat ly tam

+ Théng s6 buong xodn.:

- Kich thudc miéng ra: C

- Bé rong budng xoin: B

- Do md vo xodn: A

- Cac banh kinh ciia v xoin: r1, 12, 13 Va r4.

Hinh 4. So' dé buéng xodn quat ly tam

2.3.2. Tinh todn, thiét ké quat mé hinh . ) .
S6 vong quay riéng ctia quat moé hinh bang quat nguyén hinh, khi ay, thay cac gia tri vao bi€u thuce 1, ta co:

ny=51.2. , o -
bé xac dinh cac thong s0 ciia may md hinh can ti€n hanh xac dinh ty so dong dang A.
3
b, 3)
DZM
Trong d6:

Doy = 100 mm — Pudong kinh mép ra banh cong tac quat mau (cac quat mau déu lay D, = 100 mm);
Don — Puong kinh mép ra banh cong tac quat nguyén hinh.
Puong kinh mép ra banh cong tac quat mé hinh dugc xac dinh theo cong thiic sau:

D _2U2_2 2Apy,
_2Us 2 [2Ap
o o) py )

O day:
- 0=nn/30 = 3.14*980/30 = 103,63 (1/s) — Vén tdc goc tai mép ra banh cong tac
_P =0,119 kg/m® - Khi lugng riéng ctia khong khi ¢ nhiét d t = 30°C

P Rrg
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Véi: p = 10330 Pa — 4p suat khi quyén; R = 29,27 (J/kg — K) — hang s6 khi; T = (273+30) = 303 K,
g=19,81 m/s%.

-y = 1,4 — Hé s cot ap, hé s6 nay phu thudc vao loai quat va dang canh banh cong tac duge chon.

Quat nguyén hinh dang xét 1a loai quat cong suét 16n, cot ap cao, vi vy, chon loai canh cong tac banh cong
tac dang cong phia sau. Vi loai quat nay, hé s6 v = (1,2 - 1,4) (Lé Danh Lién, 2011; S. Solomakhova, 1998).

- Aplt = Hu/ma — Cot ap 1y thuyét cua quat (kG/m?). Cot 4p cua quat md hinh dwoc xac dinh theo diéu kién
ny phai bang nhau, do d6, ta xac dinh dwoc cot 4p ciia quat mo hinh 1a: Hy = 316 kG/m?.

Thay céc tri s6 vao biéu thirc (4), ta c6: D, = 1,4m = 1.400 mm.

Nhu véy, ty sé ddng dang cua quat la: A = 1400/100 = 14

Véiny =512, ta chon quat miu c6 so d6 khi dong v6i hiéu suat téi wu 1a mau [3]: 0,7 — 160°.

Tir so dd khi dong hoc, vi ny=51,2,ta cod ché d6 1am viéc cia quat 1a: H=042; 0=011;1=82%
Kich thudc cua quat md hinh dugce xac dinh theo hinh 5.
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Hinh 6. Kich thucc co ban cia quat mo hinh }
Tom lai, tir hinh dang, kich thuge clia quat md hinh, dua trén so d6 khi dong ctia quat mau ta xac dinh dugc
cac kich thude co ban ciling nhu két cau cua quat nguyén hinh thong qua ty so dong dang.
3. Két qua Yﬁ thao l}l@n ) .
Tir yéu cau thuc té san xuat, ta xac dinh duoc cac thong s6 ky thuat chinh (Q, H, N) cua quat nguyén hinh,

sau do, s dung nguyén ly dong dang dé tinh toan, thiét ké quat mo hinh lam co s& dé thiét ké, lwa chon céac
thong sb ciia quat nguyén hinh khac véi hé sé ddng dang A.
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Trong may canh dan noi riéng va thiét bi thuy khi noi chung, phuong phap ddng dang cho phép xac dinh cac
thong so6 k¥ thuat cua quat dat két qua tot nhat.

4. Két luan

Bai bao d trinh bay co s& Iy thuyét tinh toan, thiét ké quat ly tAm bang phuong phap dong dang voi cac
thong s6 k¥ thuat yéu cau dbi voi quat nguyén hinh. Pay 1a phuong phap khong méi, tuy nhién, véi dic thu cua
quat cong nghiép thi phuong phap nay duoc thyc hién thong qua lya chon so d6 khi dong véi quat mau co higu
suét t6i wu. Trinh ty tinh toan ctia phuong phap nay nhu sau :

- Xéc dinh dinh sé vong quay riéng ny ciia quat nguyén hinh dé tinh cho quat mé hinh (nym = nyx)

- Xac dinh thong s6 k¥ thuat cua quat mé hinh trén co so thong sé k¥ thudt cua quat nguyén hinh va diéu
kién thuc té, déng thoi xac dinh duong kinh mép ra ctia quat moé hinh Dom.

- Lya chon so d0 khi dong ciia mau quat ¢6 higu suat toi uu phi hop vai s6 vong quay riéng ny, xac dinh ty
s6 ddng dang A dé xac dinh céc kich thudc chinh cta quat md hinh.

Tai liéu tham khdo

Lé Danh Lién, 2011. Bom, quat canh dan, NXB Trudng PH Bach khoa Ha Noi;

Nguyén Tién Vinh, 2006. Béo céo tong két dé tai nghién ctru khoa hoc cip Nha nudc “Nghién ctru, thiét ké,
ché tao thiét bi quat gi6é cong sudt 16n cho diy chuyén san xuat xi ming 1o quay ning suit 2500 Tan
Clinker/ngay”;

S. Solomakhova, 1998. Quat ly tim (Bén tiéng Nga). Mascova, NXB Ché tao may.

ABSTRACT
Using the uniform method to calculate, design and select large industrial
centrifugal fans to serve the mining, cement

Nguyen Minh Tuan'”
Hanoi University of Mining and Geology

Currently, the demand for industrial fans in general and centrifugal fans in particular is very large, in most
industrial production industries such as: Coal mining industry, cement production industry, sugarcane industry,
and chemicals. , textile, steel industry, oil and gas exploitation, thermal power plants, etc. For these industries,
fans often require large flow, high pressure head, and large capacity (incoming flow), hundreds of thousands of
m?/h, pressure head up to thousands of Pa, capacity up to thousands of kW). Most industrial fans must be
imported from abroad, especially China.

In fact, in Vietnam, the field of industrial centrifugal fans has not really received much attention or
investment in systematic research by units in both practice and theory. The same equipment in the field of
impellers, however, most of us are focusing on the theory of calculating pumps, the calculation method and fan
design are still very modest, not really commensurate with the scope. importance of this type of device.
Therefore, much research is needed both theoretically and practically to increasingly optimize the calculation,
design and manufacture of industrial fans.

With large fans, manufacturing takes a lot of time and especially contains many risks during the production
process, so to minimize economic losses, people often have to manufacture fans. model with much smaller
dimensions. Thus, there needs to be a calculation method to ensure that the model fan will give values consistent
with the original fan. One of the optimal methods is uniformity.

Keywords: Centrifugal fan; original fan; model fan; uniform method
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