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NGHIEN CUU THUC NGHIEM MO HINH BOM HUONG TRUC CHIM
TRUC NGANG TY TOC CAO (ng = 1715V/PH VA 2065V/PH)

GS.TS Lg Danh Lién, ThS. NguyénQuangMinh
KS. Vii Pinh Hung, ThS. Kiéu Tién Manh
Vién Bom va Thiét bi Thuy loi

Tom tit: Bai bdo gidi thiéu phuong phdp thi nghiém mé hinh va cdc két qud nghién cim thue
nghiém mé hinh bom hur)"ng truc chim truc ngang véi ns lom (bang 1715 viph va 2065 v/ph).
Trén co so cdc nghién ciu thuc nghiém da kiém nghiém dwoc két qua nghién atu tinh toan Iy
thuyét va tim dwoc mo6 hinh co hiéu sudt cao va ddc tinh phu hop diing dé ché tao bom thuc vmg
dung dé cap nubc cho bé hit cdc tram bom ven song vao mia kiét.

Tir khoa: mo6 hinh, dac tinh, thi nghiém, luu rong, cot &p, cong suat, hiéu suit, ty toc.

Summary: This paper presents method of experiment for models and results of experim ental
studies for models of submersible horizontal axial pum p with grand ng (equal 1715 rev/min and
2065 rev/min). According to the results of experimental studies the theoretic calculating results
have been tested and the m odel with high efficient and favourable characteristic for production
and application for water supply to the suction channel of riverside pum p stations in dry season

has been discovered.
I. PAT VAN DE

C4c tram bom ven sdng Hong va Thai Binh
vao mia ki¢t (mta kh6) muc nudc trong bé
hit thuong bi can drdi muc thiét ké tir 0,5 &n
1,5m nén cic may bom khong thé hoat dong
duoc. Pé khic phwe tinh trang &, mot trong
cac bién phap dugc Umg dung la sir dung cac
bom hudng truc luu lugng 1én, cot nudc rat
thip dé tiép nude cho bé hit. Do luu lwong 1én
va oot ap rat thap nén cac bom nay thuong co
ty toc rat cao (thuéng ng > 1600 v/ph).

Nhing bom hudng truc ty toc cao nhu Vay
chua pho bién trong thuc té. Vi vay, khi tng
dung loai bom nay can phal khai thac cac
nguon: nhép cta nude ngoai hodc ché tao theo
mau nudc ngoai. Trong truong hop khong co
mau cta nudc ngoai can phai tu nghién ciru
ché tao miu & chu dong vé thiét bi, khong
phu thuc vao may ngoai nhap.

Trong khuon kho cla dé tai nghlen ctu khoa
hoc doc 1ap cap nha nudc ma s6 PTPL-2011-
T/08 “Nghién ctru giai phap nham dam bio ly
nuéc tudi chi dong cho hé théng cac tram

Nguoi phan bién: GS. TS L& Chi Nguyén
Ngay nhén bai: 17/7/2013, Ngay thong qua phan bién:
20/3/2014, Ngay duyétdang: 16/6/2014

bom ¢ ha du hé thong Ebng Hong Thai Binh
trong didu kién muc nudc song xuong thap”
nhom nghlen ctru da thiét ké 02 loai miu canh
banh cdng tac va canh hudng dng véi ty toc
ng= 1715 v/ph vang= 2065 v/ph.

Cic mau nay c6 duong kinh D = 300mm, sb
canh tang 2 va 3 canh. Do mo hinh c6 ng rat
cao nén hiéu sudt theo tinh toan 1y thuyét chi
dat dugc Myax = 0,735 (V61 mau 3 14 canh) va
=(0,752 (véimau 2 14 canh).

nmax
Tuy nhién day moi chi la cac ga tr tinh toan
ly thuyét can kiém nghiém qua thyc té mai co
thé khang dinh dugc.

II. SO PO GIATHINGHIEM BOM

Bom mé hinhduge tién hanhthi nghiém trén gia
thirbom ctia Vién Bom va Thiét bi thiy loi.

Do nhu ciu cia viéc nghién ctu thir nghiém
mo hinh va bom thuc, tir trudc nam 1995 Vién
Bom va Thié bj Thuy loi & dau tu xdy dung
mot phong thi nghiém hién dai v6i day du cac
thiét b do ap suat, luu lwong, m6 men, vong
quay c6 thé do duoc cac thong sb lém viéc
trong mot dai rong [1]. Cac thong sb do dirge

dua vé trng tam xu 1y s liéu & tinh toan cac
thong s6 can thiét phuc vu cho viée xdy dung
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cac duong dc tinh nang lugng cta bom.

Tai phong thi nghiém c6 hai gia thi nghiém. 01
gid thi nghiém kiéu kin & thir cAc bom cong
sudt nho (dudi 20kW),01 gia thi nghiém kiéu ho

dé thi nghiém cac bom cong suat 16n (tir trén
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20kW).

Gia thi nghiém bom kicu kin thuong sir dung dé
thi nghiém cac bom mo6 hinh, so d6 gia thi
nghiém nay dugc gdithiéu trén hinh 1 dudi diy.
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Hinh 1. Sodé gid thi nghiém bom kiéu kin

Gia thi nghiém c6 day di cac thiét bi do can
thiét, hién dai & do va xac dinh cac thong sd
lam viée cia bom nhu luu lugng c6t ap, mo
men trén truc, vong quay, cdng suat va hi¢u
sudt ctia bom.

III. GIA CONG SO LIEU THU NGHIEM
3.1. Xdc dinh cic théng sé dic tinh cia bom.
Trong qué trinh thi nghiém tién hanh do dac
cac thong sb can thiét dé tinh toan cac thongsd

dac tinh cta bom. Céc théng sO can do dac,
tinh toan gom:

Luwu lwong ciia bom.

Luu luong cta bom dirgc do béng tl}iét bi do
luu lugng cam Gng dién tu. Thong s6 do duge
tinh bang m’/s va diroc truyén téi trung tam xir
Iy s6 liéu.

Cot ap ciia bom.

2

Cot ap cta bom dugc xac dinh trén co s¢ cua
phuong trinh Béc nu li viét cho hai mat cit vao
vara khoibom:

2 2 2

H:Ez—E1=p2_pl+sz_gVl +Zz—Z1+§c\2]_2;

Trongdo:

P2 7PL _ Ap- d0 chénh ép gitla hai mat cht
Y

vao vara khéi bom dl{c_)c do béj thiét bi do’ do

chénh ap mac ¢ hai diém trén 6ng hit va 6ng

day.

Vi - Vi
2

duong kinh xap xi bang nhau,

Zo— 7, = quo tam hai mat cit ndm trén cing

mot mat phang,

=0, d O6ng diy va 6ng hat co
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g—— ton thét ¢ hai khuyu éng do nim ngoai
2g
pham vi bom, khuyu ong v4i goc ngodt 30° hé
so §=0,2.

Tir & ta ¢ cot ap bang

2
pode, V2
Y 2g
Van tbc V, trong éng dy duoc x4c dinh bing
4
v,- 49
nd5

Trong & duong kinh ng day d, = 400mm.
Cong suit trén truc bom.

Cong sudt trén truc bom xac dinh theo m6 men
va vong quay cia truc bom bing:

Ny =Moo =Mm/30, Nm.
Cong suit hitu ich cia bom:
N =yQH =9810QH, Nm.
Hiéu suét ciia bom:

N _ 9810QH

Ny Mo

Cac sO lidu thi nghiém va cic thong sd tinh
toan dugc ghi thanh bang két qua do va tinh
toan cac thongsd lam viéc ctia mo hinh.

3.2. Xdc dinh sai sb do.

Vé nguyen tac ung voi moi mot gla tri do co
mot sai s6 khac nhau. Nhu véy vé mat 1y
thuyét ta phai xac dinh sai s do cho moi ga
tri. Tuy nhién, d¢ danh gia sai sO mot cach
khai quat ta s€ xac dinh sai s6 cho mot ché do
lam viéc dic trung (M = TMya) vVa VO SO vong
quay danh nghia (n = 1450v/ph) chung cho
moiche d thirnghiém.

Sai s6 thuc té cua cac sb liéu do duoc xé4c dinh
theo haiyéu to:

- Sai sb x4c dinh theo cép chinh xac cua thiét
bi do.

- Sai s6 xac dinh do sy mach dong cla cac
thong so do.
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Khi lam th@ nghiém cac dai luong do hién thi
trén céc thiét bi do va trén man hinh may tinh
c6 sy mach dong nhat dinh. Su mach dong nay
iy ra sai s6 clia cac sO lidu do.

Déi voi thi nghi€ém mo hinh cu thé cia & tai ta
xac dinh sai 0 cho ché dd lam viéc tdi vu cua
cac mau voi goc dt canh ¢ = 0° nhu sau

Sai s6 xdc dinh theo ccfp chinh xic cia thiét bi
do [3]:

- Si O do cot ap:

AH = [53,, +83 +8%, +45, =

V032 40,57+ 0,57 +4.0,12 = 0,79%.

- Qi $ do luu luong;:

AQ =4[54 +82 =0.52 +0.12 =0,51%.

- Si 0 do cong suat tréntruc:

2
AN, = \I(Mj +087, +48 =
M

2
:J[Mj +0,2 +4.0]2 =023%

194

- Sai s0 hiéu suat:

An=AQ’ + AH’ + AN? =

= /0,51 +0,79° + 023> =0,97%
Sai s6 do m ach déng cdc théng 6 do:

- Sai 0 cot ap:

AH*=—22 AHM o =0,186%.
Hy 537

- Si $ luw luong

AQ¥ = AQy _ 0001 =0,327%.
Qw 0,306

- Si $b cong suit:

AN*:AN_M _ﬂ =0,047%.
Ny 21,22

- Si $ hiéu suat:
An=1/0,186% +0,327% +0,047% = 0,37%%.
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Saiso tong cong:

- Sai s0 ¢t ap:

AHs = ,I0,792 +0,186% =0,81%.

- Sai sb luu luong:

AQs = 40,512 +0,327% = 0,606 %.

- Sai sO cong suat:

ANg = /0,237 +0,047> = 0,235%.

- Sai s0 hiéu suat:

An= 1/0,812 +0,606° +0,235% =1,04%
IV. XAY DUNG PUONG PAC TiNH MO HINH
Dua trén céc ké qua do va tinh toan cac thong
s lam vié ta xdy dung dy:oc cac duong dic
tinh lam viéc cia bom [2]. O day ching t6i chi
xdy dung 2 duong dic tinh lam viéc co bén
ctia bom la duong dac tinh cot &p H= f(Q) va
duong dic tinh hiéu sut 1= RQ).
Cac duong dac tinh dugc xay dung cho 10 mo
hinh thirnghiém, & 1a cac m6 hinh:
M6 hinh 1la: banh cong tac 3 canh (ng=1715)
v6i goc dit canh ¢ = 0°.
Mo hinh 1b: banh cong tac 3 canh (ng=1715)
v6i goc dit canh ¢ = +5°,
M6 hinh 1a: 3 canh gé6c 0°

W# 2xH,m
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Hinh 2. Bdc tinh bom huong truc
N = 1715v/ph, m 6 hinh la
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M6 hinh 1c: banh cdng tac 3
véi goc dat canh ¢ =-3°.

M6 hinh 2a: banh cdng tac 2 canh (n=1715)
véi goc dat canh ¢ =0°.

M6 hinh 2b: banh cdng tac 2 canh (n=1715)
véi goc dit canh ¢ =+3°.

Mo hinh 2c¢: banh c¢dng tac 2 canh (n=1715)
voi goc dit canh o =-3°.

Mo hinh 3a: banh cong tac 3
véi géc dit canh ¢ =0°.

M6 hinh 3b: banh cdng tac 3
véi goc dit canh ¢ =+3°.

Mo hinh 4a: banh cdng tac 3
véi goc dit canh ¢ =0°.

M6 hinh 4b: banh cdng tac 3
véi goc dat canh ¢ = +3°.

canh (n=1715)

canh (ng=2065)
canh (n=2065)
canh (n=2065)
canh (n=2065)

Cic mo hinh 3ab va 4ab co cing 5 vong
quay dc trung ng nhung cd cic thong so tuong
tukhong thirnguyén Kq va Ky khéac nhau.
Trong khuon khé i bio nay ching toi chi
gi6i thi¢u 2 dirong dic tinh dic trung cho mau
co ty toc ng = 1715 v/ph (loai 2 canh va 3
canh) va 2 duong dic tinh cho mau c6 ty toc
ng = 2065 v/ph. Cac duong dac tinh dugc cho
trén cac hinh 2, 3,4 va 5.

¥l hich 2.2 carh, goc O°
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Hinh 3. Dac tinh bom huong truc
Ny = 1715v/ph, m 6 hinh 2a

- 014



TP- @aHm
- i
o . /"'I
T } L .
o Bl ] - -
1|
0| m }
e }
o | I ,/ ]
- | . ——
il | 5o 1 e 1
- = T |
1 e - '
- 1 3 |
P T
-J.
I L o me mwem Lo L L =
@ A Em Em o B Omb

Hinh 4. Pdc tinh bom huong truc
Ny, = 2065v/ph, m 6 hinh 3a

V. PHAN TiCH KET QUA THi NGHIEM

5.1.C 4c miu canhcé sé vong quay dic trung
ng,=1715v/ph:

1. Cic mau 3 canh: Mau la (goc 0°) c6 hiéu
sudt dinh cao nhét bé?lng 78,34%, sau dén mf?lu
le (goc — 3°) hiéu suat dinh bang 76,97%, thap
nhat 12 mau Ib (gc +5°) hidu suat dinh bang
74,32%.

2. (hé do Bm viée téi wu léch vé phia ty toc
thap. Tai cac ché do lam viéc hi€u suat thap
hon hi¢u suit téi uu tr3 &n 5%.

3. Cic mau 2 canh: Mau 2a (géc 0°) co higu
suat dinh cao nhat bang 77,45%, sau dén mau
2¢ (goc -39 hiéu sult dinh bing 75,87%. Mau
2b (goc +3°) ¢6 hiéu suat dinh thap nhat bang
72,57%.

4. (hé d6 Bm viéc toi uu ciing léch vé phia ty
toc thap. Tai cac cheé do lam viéc nay odt ap
lam viéc cing cao hon c6t ap tinh toan, nhung
thap hon so véimau 3 canh.

5. Pé tang kha nang thodt cta bom tuc la dé
tang ty tdc & ché d tinh toan can giam mat do

diy canh cta banh cong téc, vi ta biét rang ot
ap ty 1€ thuan voi mat do dy canh [2]:

_UW, 1 C sin(B,, +1)
1t yd ] :
2 gt cosAsin Pe

Tuy nhién viéc gidm mat do diy canh khong
thé tuy y, chi cd thé gam tdi khicon chua xay
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Hinh 5. Bdc tinh bom huong truc
Ny, = 2065v/ph, m 6 hinh 4a

ra xam thuc khi bom lam viéc va phai &m bao
do bén cta canh.

5.2. Cac miu c6 s6 vong quay dic trung n, =
2065 v/ph.

Cic miu ¢ hé sb tuong ty khéng thir nguyén
Ky = 0,659, Ky =0,038:

Méu 3a (goc 0°) 6 hiéu sudt dinh dat 72,68%,
mau 3b (goc +3°) c¢6 hi¢u suat dinh bang
70,33%.

Cac mau o6 hé sb tuong tu khong thir nguyén
Ky = 0,535, Ky =0,033:

Mau 4a (goc 0°) c6 hiéu suit dinh dat 76,27%,
mau 4b (gbéc +3°) c6 hidu sudt dinh bing
74,95%.

Nhu vay cac mau véi hé sd tuong tu khong thir
nguyén thap hon cho hi¢u sudt cao hon. Song
kha ning thoat cia cac mau 3 16n hon mot
chit so véi mau 4.

So véi cac mau 1 va 2, cic mau 3 va 4 noi
chung c6 kha ning thoat 16n hon (tnr mau 1b).
Trong s cac mau 3 va 4 ¢6 miu da dat hiéu
sudt cao tuong duong cic mau cd hiéu sudt cao
1 va2.

Vé tong thé mau 4a c6 hiéu sidt gan tuong
duong cac mau 1 va 2 nhung co ty tdc 16,
didu & cho phép gam kich thuéc bom va
dong co (do sO vong quay ting) kém theo do
giam gia thanh ché tao bom va dng co va
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giam khbi lugng xay dyng nha tram.

Vi vay ching t61 s€ str dung mau 4a & thiét ké
va ché tao bom thuyc.

VI. KET LUAN

Thong qua viéc nghién ciru thue nghiém cac
loai mau canh banh odng tac bom huong truc
chim vdi ty toc cao khac nhau s6 la canh khac
nhau va hé s6 twong tu khong thir ngiyén khac
nhau da tim ra dugc mau canh thich hop co
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