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MOT SO KET QUA NGHIEN CUU MGI V€ BOM COT NUGC THAP

SOME RESEARCH RESULTS ON LOW WATER HEAD PUMP
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Vién Bom va Thiét bj Thuy lgi.

TOM TAT

Bom cft nudc thdp phuc vu thuy lgi 8 Viet Nam duge nghién citu nhiéu ndm nay tai Vién Nghién
cttu Khoa hoc Thuy lgi Viét Nam. Da c6 nhiéu dé tai, nhiéu logi loai bom duoc iing dung véo thyc 1€,
Nhing ndm gdn day mot s logi k&t cdu mdi cia bom cét nubc thdp duoc nghién citu ting dyng. Nhiing
dang két cdu mdi ndy cé thém nhiéu tinh ndng uu vi¢t ddp ing dugc nhu cdu cdi tao nng cdp hay xdy
dung mdi cdc dy dn tudi tiéu, dic biét cho Dong bang séng Citu Long. Bai bdo gidi thigu hai dang bom
mdi ¢ ddc diém thich nghi cho tudi tiéu cdc khu vitc cot nudc thdp, tiéu ting cho cdc thanh phé.

Tit khéa: Két cdu bom hubng truc, bom dién nong nghiép.

ABSTRACT

Low water head pump for irrigation and drainage in Vietnam has been studied for years in Viet-
nam Academy for Water Resources. There were much topics, types of pumps to be applied in practice. In
recent years, some new structures of low waler head pump has been researched and apppled in practice.
These new structures has much preeminent features to meet the demands in update and improvement or
newly building for irrigation and drainge project, especially for Mekong river delta. The article introduces
two new types of pump reasonable for irrigation and drainage in the area of low water head and water
discharge in cities.
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1. DAT VAN PE

Bom cét nudc thip 1a cic bom ¢ dao
dong cot 4p dudi 10m v6i luu lugng lon, thudng
dugc sit dung cho cac muyc dich tu6i tiéu cho néng
nghiép hogc tiéu nudc cho cac khu cong nghiép
hoic cic d6 thi.

Nhu chiing ta da biét, bom phuc vu tudi
tiéu & Viét Nam chiém mgt vi tri quan trong

trong canh téc néng nghiép. Tuy nhién, do nhiéu
nguyén nhén, cho dén nay hau hét cic loai may
bom, cic tram bom & khip céc tinh thanh trong
cd nudc déu c6 nhiéu vin dé ca vé chit lugng, phu
tung thay thé, cong tic bdo dudng, quén ly van
hanh khai théc, hi¢u qud sit dung... Nhin chung,
cén phai c6 nhitng nghién citu cy thé titng van dé
d€ c6 thé c6 dugc nhitng gidi phap, titng budc cai
thién hiéu qua cho tiing loai mdy bom dé va dang
dugc sit dung cho tudi tiéu ndng nghiép.
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Céc tram bom dugc xay dung qua nhiéu
thasi kj, hau hét trong thai ky chién tranh, thidt
bi lép d3t da dang do nhiéu co 8 trong nudc san
xudt va nhap khdu cla nhiéu nudc, chti yéu ctia
cdc nude nhu: Lién X6 (i), Hunggary, Rumany,
thai gian st dung da nhiéu nim, stia chita dai tu
nhiéu lin, hau nhu khong con dugc céc chi tiéu
ky thuat nhu cd.

Dé tiép tuc duy tri, cling c6 va phét huy
c4c tram bom da xay dung, déng thai dinh hudng
cho ké hoach tiép tuc xay c4c tram bom mdi, viéc
nghién cifu cai tién cong nghé va két ciu bom
ciing nhu tram la rt cdn thiét.

Muc tiéu ctia bai viét 1a xin dugc gisi thi¢u
tém tat budc ddu mot s6 két qua nghién ciu vé
bom c6t nudc thip cua Vién Bom va Thiét bi
Thuy Igi va mdt s3 kién nghi nhim phat huy hiéu
qua ciia cic két qua nghién cdu da dat dugc dap
(ing yéu c4u clia san xudt nong nghiép.

2.BOM HUGNG TRUC DUNG BUONG XOAN

Cho t8i nay, tdng s§ may bom ctia cic tinh
ddng bang Bic Bo va bac Khu 4 cii 13 13.305 may,
riéng may bom loai 4000m’/h huéng truc truc
ngang c6 796 méy. Nhitng méy bom 4000m’/h
hudng truc tryc ngang ¢6 nhiéu nhugc diém nhu:

- Bom phai méi nuéc;

- Phii thuéng xuyén bom mé& cho 8 chiu tai &
phéan canh hudng;

- Hiéu suit bam thap dudi 60%;

- Khi lam viéc d ché db tudi thudng bi xam thyc;
- Bom khéng bén, thudng sau mét vu Jai phii sita
chiia truc va bac;

- Cac tiéu chudn vé d9 rung, 6n ... khong dam bao.

Véi nhang nhugc diém trén, céc may bom
loai 4000m’/h hudng truc truc ngang thudng
khéng dugc uu chuéng, xu huéng chung la dé
nghi cdi tao ning cip thanh truc ding, dién hinh
la tinh Théi Binh, tinh Hai Duong nhiéu tram
dang c6 ké hoach cdi tao nang cdp. Gia thanh cai
tao thanh tryc ding rat cao, hiu nhu khéng st
dung dugc cac cong trinh cii ngoai tram bién thé.
Cac tram bom da cdi tao thanh tryc ding déu
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phai ph4 bé tram cd, thay may. Ddy 12 mot vige
lam rét lang phi.

Hinh I:Tram bom lip mdy 4000nm/h hudng truc ngang (6],

Phi cai tao va ning cap cic loai'tram bom
nay nhu thé ndo trong tinh hinh kinh (€ v kj
thuat hién nay? C6 nén dap di lam lai dé 1ap my
4000m*/h truc ditng khong? Phai 1am sao dé 79
may bom 4000m*/h huéng truc dit ngang dug
cai tao mot cach hep ly nhdt, hiéu qué nhét vi
mang lai dugc nhiéu tinh ning t6t nhét cira cic
loai bom truc ngang.

Muc tiéu ban ddu nghién citu loai bom
huéng truc budng xodn chi nhim cdi tién cho
bom 4000m*h truc ngang. Tuy nhién, su thanh
cong clia céng nghé nay sé dem lai su (ng dung
rong rai cho tdt ca céc loai bom hudng tryc noi
chung.

Nghién cttu thanh céng loai bom huéng
truc ding budng xoin sé la budc ngodt quan
trong trong viéc nghién cdu céc loai hinh phéi
hop dong chay trong bom néi chung va trong mét
loai bam huéng truc ¢6 cot nudc thap ndi riéng
nhim ci tao nang cdp cic tram bom cii, vita tiét
kiém, viia thuan tién trong van hanh sia chila
Nhung quan trong hon ca 13 tao ra mét loai bom
mdi c6 th& 1am linh hoat hon kha ning itng dung
tao diéu kién thuan lgi cho céng tac tu vén ¢
nhiéu phuong 4n dé€ lya chon thiét ké tram bow
va méy bom.

Bom HT3600-5 dugc nghién ctiu ché 40
va lép dit thanh cong tai tram bom Van ric, Hil
Duong; Bui Ha @ Nam Dinh; Thai Da & Pha Xuyén
da chdng minh mét s6 uu diém néi bat cia lodi
bom huéng truc diing budng xoén: két ciu gom
dé van hanh sifa chifa, hiéu suit cao, cong trinh
tram ré tién, thuan tién cho viéc cii tao ning
cho céc tram bom 4000m*/h tryc ngang...
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3. MOT SO KET QUA NGHIEN CUU DAT PUGC CUA BOM HUONG TRUC LOAI BUONG
XOAN

Mét s6 hinh dnh qua phan mé hinh toén.

Hinh 3: Phén b vén téc trén mdt cdt doc buong
cdi nén[6). xodn[6].

Céc 6 liéu do bom HT3600-5.

Bing 1: Két qua do thong s6 mdy bom HT3600-5 [6]

H Q nb M (Nm) Nt N/10
3.556 4333 72.09 181.34 41.987 5.824
3.681 4257 72.96 182.22 42.703 5.853
3.934 4149 72.97 189.76 44.474 6.095
4.179 4114 75.49 193.22 46.852 6.206
4.200 4066 74.27 195.07 46.536 6.266
4.331 4005 74.74 196.87 47.261 6.323
4.474 3946 75.31 198.88 48.106 6.388
4.777 3840 75.32 206.63 49.988 6.637
4.974 3775 76.19 209.10 51.168 6.716
5.195 3710 77.35 211.39 52.516 6.790
5.176 3635 75.68 210.93 51.274 6.775
5.327 3536 74.59 214.26 51.327 6.882
5.398 3483 73.98 215.62 51.232 6.925
5.474 3455 73.64 217.92 51.543 6.999
5.529 3399 72.45 220.04 51.207 7.068
5.601 3358 72.18 221.07 51.248 7.100
5.644 3308 71.30 222.17 50.879 7.136
5.688 3212 69.24 223.84 49.780 7.189
5.771 3124 67.96 225.04 49.123 7.228
5.950 3029 67.00 228.18 49.105 7.329

°,
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Hinh 4: Déc tinh nang lugng bé ddn dong bom huéng truc HT3600-5, H=5m, Q=3600m"/h [6].
~ N

Hinh 5: Bom HT3600-5 ldp cho tram bom Viin Pitc, Hdi Duong [6].
Céc san phim nghién ciu md rong loai bam huéng tryc ding budng xoén.

Mét trong nhitng sin phdm nghién ciiu mé rgng loai bom huéng truc diing budng xoén labom
VBHT4500-9.

VBHT4500-9 la loai bom hudng truc dung budng xoén c6 théng s6 H = 9m; Q = 4500m’/ N
= 160kw.

Bom thich hgp cho cic tram bom twdi hodc tiéu ¢ cot nwde dia hinh tit 6m-7,5m. Bom cokét
cau gon nhe, hoat dong bén, van hanh siia chia don gidn.

Bing 2: Két qud do bom VBHT4500-9(7]

STT H Q n M (Nm) Nt
1 5.11 5725 68.33 362.87 79.640
2 5.51 5637 70.42 374.16 84.631
3 5.85 5583 71.40 388.06 88.998
4 5.94 5566 71.89 390.28 90.120
S 6.05 5523 72.09 392.93 90.979

o,
»
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6 6.26 5426 72,97 394.83 92.531 12.681
7 6.69 5288 72.97 411.18 96.368 13.206
8 7.10 5244 75.49 418.67 101.519 13.447
9 7.14 5183 74.27 422.69 100.836 13.576
10 7.36 5104 74.74 426.58 102.406 13.701
11 7.60 5030 75.31 430.94 104.238 13.841
12 7.80 4956 74.36 441.19 105.379 14.171
13 8.12 4894 75.32 447.72 108.314 14.380
14 8.36 4871 76.23 453.08 110.927 14.552
15 8.54 4828 76.73 456.04 112.384 14.647
16 8.70 4803 77.57 457.04 113.868 14.679
17 9.11 4779 80.04 461.25 118.579 14.815
18 9.18 4639 77.64 465.20 116.012 14.942
19 9.31 4504 75.80 469.19 114.221 15.070
20 9.40 4432 74.13 476.79 113.517 15.314
21 9.52 4380 73.86 479.02 113.639 15.385
22 9.60 4286 72.49 481.39 112.075 15.462
23 9.67 4094 69.24 485.02 107.864 15.578
24 9.81 3982 67.96 487.62 106.441 15.662
25 10.12 3860 67.00 494.42 106.402 15.880
26 10.45 3755 66.47 500.67 106.892 16.081
27 10.57 3682 65.27 506.14 106.103 16.257

Hinh 6: Bom VBHT4500-9 ldp vio tram (7).

Hinh 7: Két cau bom VBHT4500-9 [7].

4. BOM HUGNG TRUYC LOAI CAPSULE CO
TY TOC CAO

Nhu cau nghién ciiu bom loai capsule c6
ty téc cao

Nganh Cong nghiép ché tao mdy bom
da dat dugc nhiéu thanh tyu trong nghién ctu ly
thuyét co ban, thiét k€ két ciu, cong nghé ché tao va
da 4p dung vao sén xuét nhiéu loai méy bom. May
bom huéng truc cot nudc thip da duge nghién ciu
va cing dat duge mét s8 két qua, dac biét la cac
bam phuc vu néng nghiép va thodt nudc thai.

P& phan biét cac loai bom nguoi ta dya
vao s6 vong quay dac trung hay con goi la ty téc
n,, nhiing bom hudng truc dudc nghién ciiu thiét
ké va ché tao sit dung hi¢o nay thudng cé n_nim
trong pham vi tit 450v/ph dén 1000v/ph{1]. Nhiing
bom ¢6 o, 16n hon 1000v/ph thuong goi la bom c6
ty téc cao.

®,
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Bom huéng truc cot nuéc thip ty tdc cao
dugc st dung rong rai trong moi linh vije ctia nén
kinh t€, dic biét 1a van dé tiéu thoat nuéc & cac
a6 thi, & cac khu cong nghiép, khu viic dong bang
ven bién, hodc dé chuyén nudc cc luu vye.

Phén 16n may bom va tram bom sif dung
trong tuéi tiéu cho ndng nghiép & nudc ta da 8
tap trung & cic ving Déng bang song Hong va
déng bing ven bién mién Trung. Nhiéu tram bom
hién nay dang hoat dong véi hi¢u sudt chi trén
dudi 50%, tham chi co tram chi dudi 40%. Mot
trong c4c nguyén nhan d6 1a: Hau hét cac tram
bom tiéu, nhat 1A & khu vic déng bing ven bién,
€6 ot nudc tiéu chi it Im - 2m, trong khi d6 cdc
bom dugc lap & day thudng tif 4ra - Sm, tham chi
¢6 tram l3p dén 9m. Cac bom pha hop loai cét
nudc nay thudng c6 n, lgn hon 1000v/ph.

Nhiing ndm gan day muc nudc song Hong
vao mua khé thudng xuéng thip, thap hon ca
muc nudc min thiét ké bé hut ctia cdc tram bom
tudi 3 ven séng. Xu hudng trong nhiing nam téi
kha ning con xuat hién, théng ke so bo hién nay
€6 506 tram bom ldy nudc tudi dugce 13p ven song
Héng véi luu lugng trén 7000m’/h, & Ha Néi c6
33 tram, chua tinh dén rit nhiéu céc tram bom
nho duéi 7000m*/h va cic tram bom do cac hgp
tdc xa ty 1am. Mot trong nhiing gidi phap xit ly la
nghién citu ché tao cac loai bom cé cot nudc thép
lam nhiém vu tiép nudc vao mua kiét, cic bom
nay c6 n_1dn hon 1000v/ph.

Nhiing nhu cau nay dit ra nhiing nhu ciu
nghién cdu méi vé cac loai bom ¢6 n, cao hon
1000v/ph.

Dic diém cua loai bom capsule ¢6 ty téc
cao la hiéu suat khong cao. Thdng thudng cic loai
canh ¢6 ty t6c cao ¢6 hiéu sudt chi trén dudi 75%.
Vi viy, két cdu bom capsule cé ty téc cao phai dam
bdo tn that qua bom la nho nhat.

Mot 56 két qua nghién ciiu bom loai
capsule c6 ty téc cao:
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Hinh 8: Ddc tinh nang lugng bo déin ddng bom
maéu loai hudng truc capsule, ty tc cao, H=2m,
Q=12000m*/h [8).
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Hinh 9: Dic tinh nang lugng bé dén dong bom logi
huéng truc capsule, ty téc cao cé n, = 1100v/ph H=2m,
Q=7000m/h [8].

5. KET LUAN

- Céc két qua trén day 13 nhiing két qui
nghién citu budc dau, can phai dugc tiép tuc
nghién ciu hoan thién tiép trong nhiing dé taivi
du an tiép theo dé thyc sy dap Ung dugc nhu ciu
ctia thuc té.

- Khi nghién ciiu md& réng cong sudt, ¢
hai dang két cdu ndy sé cho phép chung ta tiél
ki¢m dugc dén 40% phan céng trinh nha tram.

- Tuy theo dia hinh va yéu cdu cy thé cia
céc tram bom ma lya chon loai bom co két cdu
trén day dé dam bao hiéu qua hoat dong 1 [
nhat,

Sé 6 (Thang 6 nim 2013)
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- Bom két cdu loai hudng tryc ding budng xodn thich hgp cho céc tram bom chéng ting hodc
chéng han ¢6 cft nuée hit duong nhé( < 2,5m).

- Bom két cdu loai huéng truc capsule thich hgp cho céc tram bam chéng ting c6 cot nudce hit
am. %
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