BAI BAO KHOA HQC

NGHIEN CUU PANH GIA HIEU QUA PAU TU VA DIEN NANG
TIEU THU CUA LOAI MAY BOM COT NUOC THAP PA LAP PAT
TREN PIA BAN TINH HUNG YEN

w A1
Lwu Van Quan

Tém tat: Mdy bom cét mede thap (hay con goi la mdy bom khéng ong) la loai méay bom hwdng truc
dirng co cot nuoc lam viéc thcfp, t(fng cot nuwede bom thiét ké nhé hon 3,0m, dwgc ché tao va lcfp dat
thwr nghiém tai 15 vi tri trén dia ban tinh Hung Yén. Chon 03 tram bom dién hinh dé tinh todn so
sanh véi mot sé loai mdy bom truyén thong khdc nhw mdy bom hwéng truc dirng, hon heu truc
ngang va mdy bom chim cho thdy mdy bom cot mede thap cé nhiéu wu diém vuot tréi nhe: chi phi
dau tw xdy dung (chi phi xdy dwng va chi phi mua sam thiét bi) thdp nhat, tong dién nang tiéu thy
tinh trén mét nam chi bang 37%~60% so véi cdc loai mdy bom so sanh, mdy bom chay ém véi tiéng

on nhé, hinh thirc cong trinh nha tram di kém don gian.
Tir khéa: May bom; may bom khong 6ng; may bom c¢ot nudc thip;

1. PAT VAN PE

Tinh Hung Yén thudc dong bang Bic Bo ¢o
dia hinh bang phing nam trong ving khi hau
nhiét d6i gi6 mua. Hé théng thuy loi cta tinh do
Cong ty TNHH MTYV khai thac cong trinh thiy
loi tinh Hung Yén quéan ly toan b cong tac
tudi, tiéu nodi dong cho 62.602,89 ha dit nong
nghiép trén dia ban toan tinh Hung Yén, quan ly
van hanh 663 tram bom, trong do c6 478 tram
bom tudi, 62 tram bom ti€u va 123 tram bom
tudi tiéu két hop; hon 1.195km kénh truc lién
huyén va kénh dan nuéc tudi, tiéu chinh lam
nhiém vu tudi, ti€u nudc phuc vu dan sinh, san
xuit nong nghiép va cac nganh kinh té khac
trong tinh. Ngoai ra, ndm 2017 céc hgp tac xa
ban giao cho Cong ty quan ly van hanh toan bo
hé thong cong trinh thuy loi ndi dong, bao gom
484 tram bom da chién.

Trong do, hau hét tram bom da chién déu su
dung cac loai may bom cii c6 cot nudc tur 3m
dén 6m, may bom truc ngang, luu luong tir
540m’/h dén 2500m’/h, cong suit dong co lip
dat tir 22kw dén 37kw. Hién tai, tinh trang lam
vi€c cua cac may bom da chién nay rat kém,
hiéu suat thap, lam viéc thuc té luvu luong chi

' Khoa Ky thudt tai nguyén meée, Trirong Pai hoe Thity loi.

dat khoang 45% dén 60% cong suit, miy bom
hu hong nhiéu do khéng dugc tu stra, bao dudng
kip thoi hodc tu stra, bao dudng khong dung quy
trinh do da phan la may bom li tim duogc san
xut tir nhitng nim 1960 — 1970 v&i cong nghé
cii nén khan hiém phuy tung thay thé va da hét
nién han st dung. Vi vdy, hang nim can chi phi
rit 16n cho stra chita, thay thé cic may bom da
chién nay va dic biét chi mot luong 16n kinh phi
tra tién dién.

Trudc doi hoi vé thay thé sd luong 16n may
bom va khic phyc tinh trang lang phi ning
lugng do chon loai may bom chua phu hop,
Cong ty co khi dién Hai Duong di ché tao va
lap dat thi diém loai may bom cot nudc thip
(may bom khong dung dng day kéo dai goi tén
khac 1a may bom khong 6ng) cho 15 vi tri tinh
dén cudi nam 2017. Qua mot thoi gian chay thir
nghiém cho thdy may bom cot nudc thap d& van
hanh, tiét kiém dang ké vé lugng dién tiéu thy,
may bom chay 6n dinh.

Cho dén nay trong nuéc da c6 mot sé nghién
ctru vé hoan thién thiét ké, ché tao, lap dat may
bom ¢t nudc thip, nhung chi tip trung vao
may bom chim c6 cot nuéc 2,0m (Nguyén Minh
Tuén, 2010) va may bom chim cé cdt nudc
3,0m (Nguyén Vin Bay, 2014), may bom cot
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nuéc thap lvu lwong 16n chéng ngap cho cac
thanh phd ven bién (Pham Van Thu, 2014)...
Hau hét cac nghién ctru nay chi 4p dung trong
pham vi ctua dé tai nghién cru ma chua tng
dung rong rdi. Trén thé gidi di c6 nhitng nghién
ctru, ché tao may bom cOt nudc cd ¢t nudc tu
2,0 dén 3,0m (Ebara, 2001) va mdt s6 loai may
bom cta Lién X6 cii cling ¢6 cot nude xap xi
3,0m thé hién trong bang tra ciru may bom (Luu
Vin Quan, 2016). V&i may bom cot nude thip
trén thé giéi da nghién ctru ché tao chu yéu 1a
may bom hudng truc ding va mady bom chim cé
gi4 thanh thiét bi rit cao va yéu cau nha tram
kiéu budng quy chuan khién cho tinh canh tranh
vé tong muc dau tu kém so vdi cac loai may
bom khac.

Nhitng vu diém ctia may bom cot nude thip
do Cong ty co khi dién Hai Duong da ché tao
va lip dit thi diém nhu trinh bay trén cin c6
nghién ciru ddy du va khoa hoc dé co co sd so
v6i cac loai may bom truyén thong khac nham
chi ra hiéu qua thuc sy vé du tu va ning luong
tiéu thy. Bai bao nay trinh bay két qua tinh
toan so sanh danh gia gitra may bom cgt nudc
thip va mot sd loai may bom thong thuong dé
kiém ching hiéu qua dau tu va hiéu qua sir
dung nang luong.

2. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap nghién ciru

Phan tich trong s cac tram bom cOt nude
thép da lép dat thir nghiém, chon tram bom cgt
nude thap dién hinh dé nghién ciru so sanh.

Tinh toan cac thong sb co ban, dé xuat cac
phuong an chon may bom va thiét ké tram bom
tuong Ung.

Tinh toan chi phi xdy duyng va mua sam thiét
bi cia cac phuong 4n may bom da chon.

Tinh toan dién nang ti€u thu hang ndm cho
mdi tram tuong g voi cac loai may bom da
chon dé so sanh

2.2. Cac budec tinh toan

a. Tinh toan cac thong sd co ban va chon
méay bom thiét ké

Khi thiét ké tram bom phuc vu tudi hodc
tiéu can tinh toan va lya chon nhitng théng sb
co ban sau:

- Tinh luu luong thiét ké Qg 1a luu lwong
duogc dung dé chon loai may bom va ) luong
may bom. Luu luong thiét ké duoc tinh toan
nhu sau:

+ Tram bom ti€u:

Q™™ 4 = Qiea*Fiiea/1000; (m’/s) (1)
+ Tram bom tudi:
Q"% & = Qusi*Fuusi/(1000); (m’/s) 2)

+ Tram bom tudi tiéu két hop can t6 hop luu
lugng tudi va luu lugng ti€u, chon gia tri luu
lugng 16n nhat trong hai nhiém vu lam luu
lwong thiét ké tram bom.

Trong d6: Q"™ y 13 luu luong tidu thiét ké
(m’/s), Qicu 14 hé sb tiéu (Us/ha), Q™ & 13 luu
lwong tudi thiét ké (m’/s), quei 12 hé sb tudi dau
mdi (I/s/ha);

- Tinh c6t nude thiét ké Hy 1a tong cot ap bao
gém cOt nudce dia hinh va cot nude ton that, cot
nude thiét ké dung dé chon may bom.

Cong thirc tinh toan cot nude thiét ké:

Hy = Z%x — Z"%n + hy; (m) (3)

Trong d6: Hy 14 cot nudce thiét ké (m); Z%x
14 muc nudc bé xa thiét k& (m), 2%y, 1a muc
nuéce bé hat thiét ké (m), hy 14 cot nudc ton that
trén dudng 6ng hat va ong day, theo TCVN
8423: 2010 1a 1,0m + 1,5m khi tram bom liy
nude tir song, chua tinh dén ton that qua ludi
chan rac tir 0,3m = 0,8m khi thiét ké v6i may
bom thong thuong, riéng may bom cot nudc
thap thuong chon khoang 0,3m =+ 0,5m.

- Chon may bom dap tng cot nudc thiét ké
va tong luu luong cac mdy bom xip xi luu
luong thiét ké tram yeu cau, pham vi lam viéc
clia may bom trong ving c6 hiéu suit cao.

- Tinh cong suat ciia may bom:

+ Cong suat hiéu qua (Npy) 1a cong sudt ma
may bom truyén truc tiép cho chat 16ng tinh
bang cong thirc (4): Nipq =7.Q.H; (kw) 4)

+ Cong suat truc (Ny) 1a cong sudt may bom
yéu cau tai tryc ctia dong co, tinh theo cong thirc
(3): Nu=Nhg/Mo;  (kw) (5)

+ Cong suit tiéu thu thuc té cua dong co
(Ngo) phu thudc vao cong suit truc (Ny), hiéu
suét cua dong co, hi¢u suét truyén dong, tinh
theo cong thuc (6):
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" Nae = Ni/(Nde-New); (kw) (6) )

Trong do: y la trong luong riéng chat 1ong
(T/m’); Q 1 lvu lwong may bom (m’/s); H 1a cot
nudc ctia may bom (m); Ny 13 hidu sudt ctia may
bom (%); Nac 12 hiéu suat ctia dong co (%); N 12
hiéu suét truyén dong (%).

- bi¢n nang ti€u thu hang ndm (E) duoc
tinh: E = Ng..T; (kwh), trong d6 T 1a thoi gian
van hanh may bom tinh bang gio (h).

b. Lua chon kiéu nha bom

Viéc Iya chon kiéu nha may bom thuong dua
vao so do lap dit may bom do nha san xuat may
bom cung cap. Véi nhitng loai may bom c6 luu
lwong nho (Q < 4.000nm’/h) thuong str dung kiéu
nha may bom budng w6t may dat chim d6i véi
méay bom hudng truc va kiéu nha may bom kiéu
mong tach roi véi may bom ly tdm hodc hdn luu
truc ngang. Ngoai ra, ngudi thiét ké can doi
chiéu voi nhitng yéu ciu vé chon kiéu nha may
bom trong gido trinh May bom va tram bom
(Pai hoc Thuy loi, 2006) va tiéu chuan Viét
Nam (TCVN 8423 : 2010).

Riéng loai may bom cot nudc thap yéu cau
cong trinh tram di kém dang nha may bom
budng w6t may dit chim. Trong thuc té c¢6 hai
hinh thirc ldp dit may bom nhu hinh 1 va hinh
2. Véi kiéu lap dat nhu hinh 1 thudng sir dung
khi xdy dyng moi tram bom. Ngoai ra, mot sb
truong hop c6 thé tan dung khoang cbng sin co
dé lap dat may bom truc tiép vao dé (hinh 2).

¢. Chon tram bom dién hinh va gidi thi¢u so
bd thong s6 cuia tram bom dién hinh

Cho dén cudi ndm 2017 trén dia ban tinh
Hung Yén da lép dat 15 tram bom cdt nudc
thp, trong d6 05 tram bom tudi tiéu két hop va
10 tram bom chi tudi, vé& hinh thtc lip dit co
01 tram bom lép dat trén canh céng va 14 tram
bom xay dyng mdi két hop cong. Tiéu chi dé
chon tram bom dién hinh la: COt nudc bom
thiét ké nam trong dai phd bién trong ving
nghién ctru, d3 trién khai ldp dit may bom cot
nudc thap va hién dang lam viéc tot, hinh thic
lép dat va muc dich str dung mang tinh dai dién
cho nhiéu tram bom d3 hodc s& tiép tuc xay
dung moi.

Doi chiéu céc tiéu chi véi 15 tram bom cot

nuée thip di xay dung, chon duoc 03 tram dién
hinh nhu sau: tram bom Bich Trang chuyén tudi
va tram bom Bun tudi tiéu két hop xay dung moi
trén kénh, tram bom Céng Tao C chuyén tudi lip
dit may bom cot nudc thap trén canh cong.

d. Gi6i thi¢u so by thong s6 cua 03 tram bom
dién hinh

- Tram bom Bich Trang, nhiém vu chuyén
twdi, da 1ip dat 02 may bom HP 4000-2; Cot
nuoc dia hinh Hgy, = 2,0m; Luu luong tram Q =
8000 m’/h; Hinh thuc lip dit 1a xdy dung méi
trén kénh.

- Tram bom Bun, nhiém vu tuéi & tidu két
hop, da lap dat 02 may bom HD 4000-2; Cot
nudc dia hinh tudi Heysi = 3,10m — ¢ot nude dia
hinh ti€u Hiey, = 1,85m; Luu lugng tram Q =
8000 m*/h; Hinh thuc lip dat 14 xdy dung méi
trén kénh.

- Tram bom céng Tao C, nhi€ém vu chuyén
tudi, hinh thirc lap dit trén canh cong, da lap dat
01 may bom HP 3700-1,5; Cot nudc Hgp = ,0m;
Luu lugng tram Q = 3700 m’/h;

3. KET QUA VA THAO LUAN

3.1. Két qua tinh toan thiét ké, so sanh vé
chi phi xay dung va thiét bi

Trong nghién ciru nay dé xuat chon thém 03
loai may bom gdm: may bom huéng truc dimg,
may bom truc ngang va may bom chim dé so
sanh voi may bom cot nude thip da lap dat. Cac
may bom c6 cdt nudc lam viéc g?ln vo1 cot nudc
thiét ké cua tram dién hinh va tong luu luong
cac may bom xdp xi bang lwu luong tram yéu
cau. Két qua chon may bom va loai may bom
cho mdi tram thé hién trong bang 1. Nha may
bom kiéu budng wdt may dat chim sir dung cho
may bom hudng truc dirng va may bom chim,
nha may bom kiéu moéng tach roi cho may bom
hén Iuu tryc ngang. Sau d6 tién hanh tinh toan
kich thudc nha may (chiéu rong, chiéu dai,
chiéu cao), kich thudc cta bé hit va bé xa cia
tirng phuong 4n may bom dua trén so do lap dat
do nha san xudt may bom cung cip va theo
TCVN 8423 : 2010. Dya trén ban v& thiét ké so
bo dé boc khdi lwong, tinh du toan xdy dung
theo don gid va bao gia vat li¢u tinh Hung Yén
tinh dugc chi phi xay dung (Gxp) cho mdi tram

86 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 61 (6/2018)



bom v&i thoi diém quy 1/2018. Gid mua sim
thiét bi dugc nha san xuat bao cung thoi diém
quy 1/2018, tinh thém chi phi lip dat va van

hanh chay thir dugc chi phi thiét bj Grs. Tong
gia tri chi phi xdy dung va chi phi thiét bi
(Gxp+1B) trong bang 1.

Hinh 1. So' dé ldp ddt mdy bom cot nude thap két hop cong tw chay.

hN

CANH CONG

VAN CUA XA
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Hinh 2. So' do ldp ddt mdy bom cot nude thap trén cira van cia khoang cong t chdy da cé

Bang 1. Thong ké chi phi xAy dung va chi phi thiét bi (Gxp+1s)

STT S6 may va loai may bom G(lti:_lg: gg ::SB
I | Tram bom Bich Trang
1 Cot nude thap (2 may bom HDP 4000 - 2 - 30KW) 2.175
2 | Huong truc dimg (7 may bom HTD 1200 -3) 3.038
3 | Hon luu truc ngang (4 may bom HL 1900 — 4,5) 2.941
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A e+ . . Gia tri Gxp+Ts
STT S0 may va loai may bom (triéu déng)

4 | May bom chim (4 may bom PL7061/605) 8.123

II | Tram bom Céng Biin

1 Cot nude thap (2 may bom HP 4000 - 2 - 30KW) 2.187

2 | Huong truc dimg (7 may bom HTD 1200 -3) 3.088

3 | Hon luyu truc ngang (4 may bom HL 1900 — 4,5) 2.991

4 | May bom chim (4 may bom PL7061/605) 8.173
III | Tram bom Cdng Tio C

1 | Cot nude thap (1 may bom HP 3700—1,5- 22KW) 448

2 | Huong truc dimg (3 may bom HTD 1200 -3) 1.638

3 | Hon luu truc ngang (3 may bom HL 1200 — 3A) 1.166

4 | May bom chim (2 may bom PL7061/605) 4.326

Két qua tinh toan trong bang 1 cho thiy gia
tri Gxp+p cuia tram bom s dung mdy bom cdt
nuédc thip ludn cho gia tri nho nhit trong mdi
tram bom dién hinh. Cac tram bom cé chung xu
huéng xap xép gia tri Gxp+rp ting dan theo loai
may: may bom cot nudc thip, may bom hdn
luu truc ngang, may bom hudng truc dung, may
bom chim. Pac bi¢t vé1 mady bom chim co
Gxp+1s 10n gép 3,7 dén 9,7 1an so véi cua tram
bom lip may bom cot nuéc thip. Chi phi
Gxp+1p clia may bom cot nude thip nho nhat do
gia thanh thiét bj thip ré nhat, két ciu cong trinh
don gian va kich thudc nho gon nén gia thanh
xay dyng giam. Riéng ddi v6i tram bom Cdng
Tao C, gia tri Gxp:+r cua may bom cot nude
thip c6 su khac biét rat 1on so v&i cac loai may
bom khac. Mac du phuong an so sanh st dung
may bom huéng truc ding va may bom hon luu
ciia do Cong ty ché tao bom Hai Duong sin
xuit c6 gia thanh twong dbi ré so véi cac hing
san xuit may bom khic dang c6 mit tai Viét
Nam nhung van cho thay gia tri Gxp+ts 16n hon
2,6 dén 3,6 1an. S& di c6 su khac biét 16n nhu
vay vi trudng hop ndy tram bom Céng Tao C da
tan dung phan xay dung cta cong di co sdn ma
chi 1am méi canh cong gin mdy bom nén gia
thanh rat thap. Trong khi cic loai nha may bom
so sanh dugc tinh toan xay dung mai.

Tir két qua tinh toan trong bang 1 va nhiing
phan tich & trén chi ra khi &p dung may bom cot
nuéc thip s& giam chi phi dau tu xay dung tram

bom va thiét bi tr 30% dén 70% so voi mot sb
loai may bom truyén thong khac. Do tram bom
lap may bom cot nuéc thap thudng xay dung
trong 1ong kénh ma khong can giai phong mit
bang nén khi tinh toan ddy du chi phi giai phong
mat bang, chi phi cho hé thong dién va céc chi
phi khac thi tong mirc dau tu tram bom lip dat
may bom cot nude thip chi bang 20% dén 50%
so vo1 nha may bom st dung may bom khac.
Riéng hinh thirc may bom cot nudc thap lap trén
canh cong cho thiy hiéu qua dic biét 1on. Trong
h¢ thong thity loi tinh Hung Yén c6 nhiéu cong
didu tiét, cong ldy nudc dau mdi thi viéc sir
dung loai hinh may bom nay cho hiéu qua dau
tu rat cao, thoi gian thi cong nhanh. Nhu viy,
qua tinh toan va phan tich nhu trén khang dinh
stt dung may bom cot nude thip c6 hidu qua
kinh té cao, co thé tiét kiém hang ty dong cho
mdi tram bom, néu dugc nhan rong trén dia ban
toan tinh Hung Yén thi co thé tiét kiém hang
tram ty dong dau tu.

3.2. Két qua tinh todn, so sanh vé di¢n
ning tiéu thu hang nam

Chi phi dién ning chiém ty trong 16n trong
téng chi phi quan 1y van hanh hang nim cta hé
thong thuy loi tudi, tiéu bang dong luc. Khi co
ché khoan chi theo don vi dién tich tudi, tiéu thi
viée tiét kiém dugc dién nang ti€u thu sé tang
kinh phi cho dau tu phét trién, chi lwong va cac
hoat dong khac nham ting hiéu qua khai thac
quan 1y van hanh.
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Pé so sanh vé lugng dién ti€u thu trong
hang nam cua cac phuong 4n may bom khac
nhau can gia thiét tit ca cac loai may bom déu
phai cung cAp mot luong nudc nhu sau bing
tich sd giita mirc tudi va dién tich phu trach
ciia mdi tram. Gia thiét muc tudi v4i tan sudt
mua thiét ké 75% cho ving tinh Hung Yén 1a

6.500 m’/ha tudi vu chiém va 4.500 m’/ha tuéi
vy mua, cac may bom lam vi¢c theo cot nudc
thiét ké trong toan by thoi gian trong nam.
Téng lugng di¢n ti€u thu cho mdi loai may
bom bang tich sb giita sb gid bom v&i cong
suat tiéu thu. Két qua tinh toan dién ning tiéu
thu thé hién trong bang 2.

Bang 2. Tong lwong dién tiéu thu hang nim (kwh)

Loai may bom TB Bich Trang TB Cong Biin TB Cong Tao C
Cot nude thap 71.651 67.506 58.771
Hudng truc ding 166.919 180.771 133.462
Truc ngang 160.286 173.587 108.135
May bom chim 126.052 136.512 98.942

Két qua tinh toan trong bang 2 cho thiy may
bom cot nudc thap tiéu thy dién thap nhat so voi
cac loai may bom khac, tong lwong dién tiéu thu
hang nim ciia may bom cot nudc thip chi bang
37% dén 59% so v&i cac loai may bom so sanh.
Khi so sanh cong suit dong co di kém may bom
cung luu lugng gitta may bom hudng truc diing
truyén thong va may bom cot nuéc thip cho
thiy cong suat dong co lap trén may bom cot
nuéc thip chi bang 25% + 30% cong suét cua
dong co cua may bom khéac. Khi tinh todn cot
nudc bom theo cong thirc (3) cho thidy mic du
cot nudc dia hinh xap xi 2,0m (tong cot ap yéu
cau < 3,5m) nhung cac loai may bom truyén
théng van lam viéc voi cot nude xap xi 4,0m
nén luong dién ti€u 1ang phi tir cdt nudc du thira
nay. Trong khi d6 ton thit cot nudc ciia may
bom c¢ot nudc thép chi dao dong 0,3m + 0,5m
nén tiét kiém dugce tr 0,5m = 1,2m cOt nudc
bom chua ké dén tiét kiém duogc cot nudc qua
ludi chin rac.

Nhu vdy, mdt tram bom mdi nam tiét kiém
duoc hang tram tri¢u d@)ng tién dién, luong ti€u
thy dién giam s& khién chi phi dau tu cho hé
thong dién giam va tac dong tét dén moi truong
do gidm phac thai khi nha kinh ctia hoat dong
san xuat dién gy ra. Diéu ndy cho thdy may
bom cdt nudc thép ¢ hiéu suit cao vé tiéu thu
dién, cling nhu hi€u qua cao vé van hanh. Néu
duoc ap dung trén di€n rong véi ) lwong tram
bom 16n thi hiang nim tinh Hung Yén s& tiét

ki€ém dugc hang triéu kwh dién va hang tram ty
tién dién.

4. KET LUAN VA KIEN NGHI

May bom c6t nudc thip c6 nhidu vu diém vé
ky thuat va kinh té, da khang dinh duoc hiéu
qua bude dau vé giam chi phi dau tu xay dung
va thiét b cling nhu tiét kiém duoc rat 16n luong
dién nang tiéu thy hang nam. Két qua tinh toan
chi ra hiéu qua cao vé dau tu xay dung khi st
dung may bom cgt nudc thép tiét kiem duoc tir
50% dén 80% tong murc dau tu va tiét kiém
duoc 37% dén 59% lugng di¢n nang ti€u thu so
v6i cac loai may bom truyén thong khéc.

Trong diéu kién bién d6i khi hau khién muc
nude vao mua kho tai cac song, kénh trong tinh
Hung Yén déu giam khién nhiéu tram bom
khong dii muc nude dé lam viéc va thuong roi
vao mua d6 ai khi ma yéu cau luong nudc tudi
16n nén rat can thiét ¢ giai phap nang cao muc
nudc bang cach st dung bom cot nude thip dé
bom tao nguén cho céc tram bom doc song hodc
kénh di muc nudc c6 thé lam viéc. Ngoai ra,
nhiéu vi tri trong tinh Hung Yén c6 cao do mat
rudng thép, cOt nuée dia hinh nhé c6 thé st
dung dugc may bom cdt nudc thép dé bom truc
tiép vao cac khu rudng. Néu duoc dau tu xay
dung tram bom st dung may bom cot nuéc thap
hop ly trén toan bd di¢n tich tuoi, ti€u cua tinh
Hung Yén s& mang lai hiéu qua kinh té rat 16n
do tiét kiém duoc hang ty dong tién dau tu va
hang trim triéu dong tién dién mdi nam.
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Abstract:
ASSESSMENT OF INVESTMENT EFFICIENCY AND ELECTRICITY
CONSUMPTION OF LOW HEAD PUMP INSTALLED IN HUNG YEN PROVINCE

Low pressure pumps (also known as “pump without discharge pipe”’) which are vertical axial flow
pumps with low total head and design head less than 3.0m were installed and tested at 15 locations
in Hung Yen province. Three stations were selected and their investment cost, electrical
consumption, noise and station design were compared with other pumps including vertical axial
flow, horizontal mixed flow pump and submerged pump. The results show that the low pressure
pump has advantages over other traditional pumps as listed here: (1) the investment cost including
construction cost and equipment cost is lowest, (2) total electriclity consumption per year of the low
head pump is 37 — 60% lower than that of other pump types; (3) the pump runs quietly,; and (4) the
design of pump station is simple.

Keywords: pump, pump without discharge pipe, low pressure pumps.
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