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PGS.TS NGUYEN VAN BAY, ThS NGUYEN MINH TUAN

Trung tam Nghién ciu Tu van Co dién va X4y dung

Téhg cong ty Co dién va XAy dung

Bai bao gidi thiéu két _Qué nghién ciu thiét ké ché tao va thir nghiém may bom chim

hudng truc ngang (ki€u capsun) HTCN370-3 phuc vu tudi tiéu trong ndng nghiép va

chdng ling ngap cuc bg vai diéu kién chénh Iéch dia hinh AZ = (0,5-3,0) m. May bom
duge 13p v6i dong co dién chim cdng suat 7,5 kW, ding dién 3 pha 380 V/50 Hz.

May bom HTCN370-3 da dugc thii nghiém trén hé théng thit bom ctia Céng ty cd phan
ché’ tao bom Hai Duang dat cac thong so ky thuat tot: cot nudec H = (1-4) m, lvu lugng

= (200-700) m%h, higu sudt n, = 61,52%, trong lugng tt‘i’ng thé t& may bom G =
500 kg. Bam co thé 13p cd dinh hoac trén xe goong di dong, st dung thuén Igi cho cac
diéu kién dia hinh khac nhau & cac thanh phd va ndng thdn.

Tir khéa: bam chim hudng truc, kiéu capsun, b phan hudng dong, ¢dt nude, luu ligng,
dudng dac tinh nang lugng.

RESEARCH RESULTS OF DESICN, MANUFACTURE
AND TESTING OF HORIZONTAL AXIAL-FLOW
SUBMERGSIBLE PUMD (CAPSULE TYPE) HTCN370-3

Summary

This paper presents research results of design, manufacture

and testing of horizontal axial-flow submersible pump (capsule
type) HTCN370-3 for irrigation, drainage in agriculture and
preventing local flooding with the different ground conditions AZ
= (0.5-3.0) m. The pump has been installed with the submersible
motor power of 7.5 kW, three-phase current, voltage of 380 V,
and frequency of 50 Hz. The pump HTCN370-3 has been tested
on the pump testing system of Hai Duong Pump Manufactering
Jont Stock Company and received the good technical parameters:
Head H = (1-4) m, capacity Q = (200-700) m3/h, and pump
efficient n, = 61.52%. Total weight of the pump unit is 500 kg.
The pump may be fixxed or installed on the moving wagon with
the advantageous use for different ground conditions of cities or
countries.

Key words: axial flow submersible pump, capsule type,
discharge bowl, head, capacity, energy characteristic curves.
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Datvandé

Trong nhiing ndm gan day, cac
don vi trong nudc da trién khai
nghién cuu, thiét k&, ché tao va lng
dung vao thuc t€ san xudt mét sé
loai may bom chim hudéng truc kiéu
ly tam, hdn Iuu va huéng truc ding
vGi cOt ap khac nhau phuc vy tudi
tiéu trong ndng nghiép.

Su bién d8i khi hau da gay ra tinh
trang ngép ung trén quy mdé ngay
mot réng, vGéi muc dd tac hai ngay
cang tram trong. Nghién clu thiét
ké cac loai may bam chim - dong co
dién chim céng suét nho véi cac tinh
nang phu hgp, dap tng day dia cac
yéu cau thuc té hién nay dang la van
dé rat can thiét, dac biét l1a céc loai
may bom chim c6t nuéc thap, luu
lugng I6n. Bai bao nay gidi thidu két
qua clha dy an san xut tht nghiém
vé nghién cuu thiét k& ché tao t6 may
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bdm chim - dong co dién chim cong suat nho (7,5
kW), cot nudc thdp H = (1-4) m huéng truc ngang
(kiéu capsun) phuc vu tuéi tiéu trong néng nghiép
va chéng ung ngap cuc bo.

Doi trong va phirong phap nghién cliu
Déi tugng nghién cuu

Xuét phat tu thyc té€ san xuat, dya trén kinh
nghiém da cé trong qua trinh nghién ctu nhiéu nam
vé may bom hudng truc chim, nhom nghién ctu da
xac dinh doi tugng nghién clu la may bom chim
huéng truc ngang (kiéu capsun) véi céc théng sé
ky thuét chinh:

- Cong suat dong co dién chim: N = 7,5 kW
n = 980 v/ph
H=(1-4)m

Q = (200-700) m¥%h

- S6 vong quay:
- C6t nuéc may bom:
- Luu lugng may bom:
Vét liéu ché tao

Vat liéu dung dé ché tao may bom chim hudng
truc ngang (kiéu capsun):

- Banh cong tac: thép khéng gi SUS304

- Bd phan hudng dong va cac chi tiét duc khac:
gang xam 21-40

- 6ng tru thAn bom va hé théng xe goong di dong:
thép cacbon CT38

- Vong lam kin co khi: thép khéng gi SUS304
- cac bon

Phuong phap nghién cuu

Ly thuyét tinh toan thiét k& cac may bam hudng
truc théng thudng da dugc phd bién rong rai 6 trong
va ngoai nudc. Tuy nhién, ly thuyét tinh toan, thiét
k& cling nhu céac tai liéu ky thuat phuc vu cho cong
tac thiét k&, céng nghé ché tao cac may bom chim
noi chung va bom hudng truc chim noi riéng, hau
nhu khong dugc cac nudc trén thé gidi cong bo mot
céach chi tiét, cu thé. Cac cd quan nghién cliu va cac
cong ty chuyén san xuat may bom chim chi cong bo
cac théng tin k¥ thuat rat sa luge, chung chung, co
tinh nguyén ly. May bom chim hudng truc ngang
(kiéu capsun) da dudc nhiéu nudc tap trung nghién
cliu va dat két qua tot phuc vu tudi tiéu trong néng
nghiép cling nhu chéng ung ngap trén quy mé I6n,
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trong khi cac théng tin ky thuat chuyén sau vé loai
may bdm nay it dugc cong bd trén cac tap chi khoa
hoc.

& Viet Nam, cac don vi nhu Coéng ty ¢6 phan ché
tao bom Hai Duong, Trudng Dai hoc Bach khoa Ha
Noi, Vién Khoa hoc Thly Igi Viét Nam.. da quan
tam dau tu kinh phi va nhan Iyc cho cong tac nghién
cuu, thiét k&, ché tao cac loai may bom chim noi
chung va may bom chim huéng truc ngang (kiéu
capsun) noi riéng. Tuy vay, cac két qua dat dugc
con rat han ché. Cac két qua nghién ctu cla céac
don vi néu trén cling chua dugc dang tai cu thé, do
vay, tai liéu thu thap dugc tu cac dan vi trong nudc
hau nhu khong co.

Trong nghién clu thiét k& ché tao va thi nghiém
may bom chim huéng truc ngang (kiéu capsun)
HTCN370-3 phuc vu tudi tiéu trong ndbng nghiép va
chéng ting ngap cuc bd vai diéu kién chénh léch dia
hinh AZ = (0,5-3,0)m, chiing t6i da st dung phuadng
phap nghién ctu truyén théng la thu thap, phan tich
danh gia cac tai liéu vé cac loai may bom chim noi
chung cla nudc ngoai, mac du tai liéu cé dugc rat
it va so lugc. Ngoai ra, nhom nghién cuu tap trung
nghién cliu cac van dé lién quan dén ca s4 ly thuyét
tinh toan thiét k€ phan dan dong may bom chim
huéng truc (kiéu capsun) dua trén co s ly thuyét
tinh toan cac may bom huéng truc théng thudng. Dé
thuc hién thiét k€, ché tao va thii nghiém may bom
chim hudéng truc ngang (kiéu capsun) HTCN370-
3, chung téi thu thap kinh nghiém trong qua trinh
nghién cliu cac may bom hudng truc truyén théng
va may bdm hudng truc chim dat ding do Trung
tam Nghién clu Tu van Cad dién va Xay dung truc
tiép nghién ctiu tt nam 2000 dén nay.

Viéc hoan thién nghién ctu, thiét k€ va ché
tao da két hgp chéat ché viéc nghién culu tinh toan
thiét k€ phan dan dong véi thli nghiém cac mau
canh banh cong tac, dac biét 1a cac mau cla bd
phan hudng dong may bom chim hudng truc kiéu
capsun Vv6i cac hé sé ty téc khac nhau (n_ = 595,
980, 1.200).

K A’I ] I|. B i

Xac dinh anh huéng cua sé la canh banh céng
tac va sé la canh bé phan huéng dong may bom

- Céc phuong an s6 la canh banh céng tac: Z, =



3,4,5

- Céc phuong an s6 & canh huéng dong: Z, =
5,6,7.

Vi s6 vong quay cia bom n = 980 v/ph va hé s6
ty t6c n_ = 595, bom chim hudng truc ngang (kiéu
capsun) cong sudt N = 7,5 kW, n = 980 v/ph cla duy
an c6 két cdu t6 may nhu trinh bay & hinh 1. S6 1a
canh banh cong tac va so la canh huéng dong dugc
lyachonlaZ =4vaz,=7.
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binh thuéng ma phai chay Iéch ra ngoai bao quanh
vo dong co dién chim (hinh 1). Nghia la, chat 16ng
sé chay theo hinh loe md khi ra khoi khu vuc bd
phan huéng dong. Géc loe mé cd anh huéng rat
I6n dén chat lugng dong chay trong phan dan dong
may bom chim huéng truc ngang (kiéu capsun).
Thong thudng, goc loe mé clia bd phan hudéng dong
trong may bom chim huéng truc cé tri s6: v, . =
(50-76)°.
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Hinh 1: két cdu mdy bom chim huéng truc ngang kiéu capsun HTCN370-3

Anh hudng ctia sé vong quay may bom

S6 vong quay cla may bom la mot trong nhiing
yéu té chinh quyét dinh hé sé ty t6c clia may bom.
V3i cac hé s ty tdc khac nhau sé xac dinh dugc
k&t cdu phan dan dong khac nhau cla bém chim.
P& xac dinh &nh hudng clia s6 vong quay may bom
dén két cau va dac tinh nang lugng ctia bam chim
hudng truc ngang kiéu capsun, dy &n tap trung
nghién clu cac phudng an hé so ty toc cla bom
chim n_ = 595, 980 va 1.200.

Anh hudng clia géc loe mé clia bé phan hudng
dong trong mdy bom hudng truc chim (kiéu
capsun)

Cing nhu may bom chim hudéng truc diung, dong
chdy chat 16ng sau khi ra khdi banh cong tac sé
chdy vao khu vuc cla bdé phan hudéng dong. Khi
chdy ra khdi canh hudng dong, dong chat Iong
khong thé chay thdng nhu trong bom hudéng truc

P&i véi bom chim hudng truc ngang (kiéu capsun)
HTCN370-3, géc loe mé dugc lya chon la vy, ., =
60°.

Két qua thir nghiém may bom chim huéng truc
ngang (kiéu capsun)

Vi cong suat 7,5 kW, s6 vong quay n = 980 v/ph,
cot nudc thiét ké H, = 3,0 m, luu lugng tinh toan Q =
370 m%h thi hé s6 ty toc clia bom sé la n_ = 595. Két
qué th nghiém da do dugc cac thong so6 ky thuat.
Trén co sG tinh toan hiéu chinh cac théng sé k¥
thuat da xac dinh dugc cac thong so ky thuat co ban
clia may bom chim huéng truc ngang (kiéu capsun)
HTCN370-3 (bang 1). T6 may bam chim hudng truc
ngang clia du an gdbm déng ca dién chim truc ngang
(kiéu capsun) coéng suéat 7,5 kW dugc san xuét tai
Coéng ty ¢6 phan ché tao dién cd Ha Noi, may bom
chim HTCN370-3 dugc hoan thanh tai Céng ty c6
phan ché tao bom Hai Duong.
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Béang 1: théng sé ky thudt may bom chim hudng truc ngang
(kiéu capsun) HTCN370-3
(Z1 = 4’ ZZ = 7’ ns = 595’ ylos, chd = 600)

n | Ndc | Ntr | U I | cosp Q F |V |oVig| AZ | Hak | Hb | Nt | ¢

T
viph | kW | KW | V | A % |mh| mfs | m |mls| m m|m m | kW | %

1] 980 | 650 | 553 |400 | 1421|066 | 615 | 0,171 | 0,071 | 242| 0,30 | 1,54 | 0,02 | 1,86 | 3,11 | 56,36

2| 980 | 655 | 557 | 4001432 | 066 | 561 | 0,156 | 0,071 | 2,21 | 025 | 1,54 | 0,35 | 2,14 | 327 | 58,70

3| 980 | 658 | 559 | 400 | 14,43 | 0,66 | 495 | 0,138 | 0,071 | 1,95| 0,19 | 1,54 | 0,72 | 2,45 | 3,31 | 59,16

4| 980 | 661 | 562 |400| 1446 | 066 | 432 | 0,120 | 0,071 | 1,70 | 0,15 | 1,54 | 1,22 | 2,91 | 3,42 | 60,91

5| 980 | 668 | 568 |400 | 14,60 | 0,66 | 393 | 0,109 0,071 | 1,55 | 0,12 | 1,54 | 1,60 | 3,26 | 3,49 | 61,52

6 | 980 | 675 | 574 | 400 | 14,60 | 0,67 | 350 | 0,097 | 0,071 | 1,38 | 0,10 | 1,54 | 1,72 | 3,36 | 3,20 | 55,80

7| 980 | 683 | 581 |400 | 14,70 | 0,67 | 303 | 0,084 | 0,071 | 1,19 | 0,07 | 1,54 | 195 | 3,56 | 2,94 | 50,66

8 | 980 | 691 | 587 |400 | 14,78 | 0,67 | 250 | 0,069 | 0,071 098 | 0,05 | 1,54 {210 | 3,69 | 2,51 | 42,79

9| 980 | 698 | 593 | 400 14,82 | 068 | 206 | 0,057 0,071 |081| 003 | 154|235 | 392|220 | 37,12

Ghi chu:

- budng kinh 6ng xa va vi tri Iap d4u do luu lugng: D, = 250 mm

- Cot nude may bom: H, = H,, + AZ +av?/2g (m)

- Céng sudt déng co dién: N,, = 3Ulcosy/1.000 (kW)

- Cong sudt trén truc: N, = N,_n,. (kW) (n,, = 86%)

- Cong sudt thiy luc: N, = 9,81.H,.Q (kW)

- Hiéu sudt mdy bom: n, = N/N,
Tu bang 1 c6 thé xay dung dugc dudng dac tinh

nang lugng clia may bdm chim hudng truc ngang

(kiéu capsun) HTCN370-3 (hinh 2).
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Hinh 2: dudng dac tinh nang lugng may bom chim hudng truc
ngang (kiéu capsun) HTCN370-3
(D, =280mm, Z, =4,2Z,=7, n, = 595)

Kétluan

D&i véi trudng hgp may bém hudng truc ngang
(kiéu capsun) HTCN370-3 (cong suét N = 7,5 kW,
s6 vong quay n = 980 v/ph va hé s6 ty téc n_=595),
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c6 thé xac dinh phuong an bd phan dan dong nhu
sau:

+ S0 |4 canh banh cong tac: Z, = 4
+ 80 14 canh banh huéng dong: Z, =7

+ Goc loe m& cla bd phan hudéng dong: Yioe, ond
= 60°

Khi do, cac théng s6 ky thuat co ban cla cla
bom dat tri s6 t6i uu tai cot nudc H,, = 3,26 m va luu
lugng Q,, = 393 m¥h. Hiéu suét clia bom dat cao
nhatn__ = 61,52%.

Sau nghién cliu may bom chim hudng truc ngang
(kiéu capsun) HTCN 370-3 véi c4c k&t qua néu trén
c6 thé ti€p tuc nghién cliu bom chim huéng truc
ngang (kiéu capsun) HTCN370-3 véi hé sé ty t6c
khac (n, = 980 va 1.200), s0 la canh banh cong
tdc Z, = (3, 5) va s0 la canh hudng dong Z, = (5, 9)
cling nhu cac géc loe mé khac y= (55+76)°. Trén ca
sG két qua nghién cliu dat dugc sé xac dinh chinh
xac phuong an két cau t6i uu cho cac loai may bom
chim hudng truc ngang (kiéu capsun) cong suét I6n
hon, dap (ing cac yéu cau thuc t€ san xuét =
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