XAC PINH BPUONG KIiNH KINH TE CUA ONG PAY TRAM BOM
Nguyén Tuan Anh?

Tom tat: Bai bao nay gidi thiéu mét phwong phdp xdc dinh dwong kinh Kinh té ciia dng ddy tram
bom. Phuong phap nay duoc xdy dung dua trén ly thuyet phan tich hé thong va toi wu héa véi ham
Muc tiéu |& tong chi phi xdy dung va quan Iy quy vé nam ddu nho nhdt. Nghién Cu*u da xay du"ng
dieoe mot cong thire xdc dinh dwong kinh kinh té cia ong ddy tram bom, né bao gom bay théng so.
Qua itng dung cong thirc nay cho truong hop ong thép khéng gi & khu wiee HANGi, két quad cho thay,
VGi cUng Mot huu lwong tinh todn dng nhung cé sw khdc nhau ding ké vé két qua tinh todn dwong
kinh kinh té gitta cac tram bom co $6 gio lam viée trong nam khdac nhau nhw tram bom twdi, tiéu,
Cd}) nwoc sinh hoat.

Tur khoa: Puong kinh kinh té, ong day, tram bom.

1. MOPAU Voi cac tram bom c6 duong dng day dai nhu cac

Trong cong téc thiét ké duong 6ng dan nudc
ndi chung va duong ong day cua tram bom cép,
thoat nudc ndi riéng, viéc xac dinh duong kinh
6ng hop 1y c6 mot ¥ nghia quan trong, nhat 1a ddi

BO hét
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Nhu ching ta d4 biét, trong bai toan thiét ké
duong 6ng, voi mot luu lwong (Q) cho trudc,
duong kinh dng (D) phu thudc vao van tdc nudce
chay trong ong (v) duoc chon. Theo diéu kién
k¥ thuat, v ¢6 thé duoc chon trong mot pham vi
rong, cu thé nhu, dé dam bao d6 bén cua dng, v
phai nho hon 2.5 = 3.0 m/s. Vi VAy vén toc thiét
ké dng can dugc xac dinh theo diéu kién kinh té.
Néu chon v I6n thi D nho, din dén chi phi xay
dung duong 6ng giam, nhung s& kéo theo ton
that thuy luc 16n, 1am ting cot nudc bom dan
dén 1am tang chi phi dién ning. Nguoc lai, néu
chon v nho thi chi phi xay dung duong 6ng ting
nhung chi phi dién ning giam. Do d6 can chon v

! Khoa K thuat Tai nguyén nuéc, Pai hoc Thuy lgi

tram bom tudi viing mién nai, tram bom cép nudc
sinh hoat. Néu chon duong kinh dng day khong
hop 1y s& dan dén hozc lam ting chi phi xay dung
hoac 1am tang chi phi van hanh tram bom.
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Hinh 1. So d6 mét tram bom cd}a nuoc

hay D sao cho ti uu vé kinh té. Hién nay trong
thuc hanh tinh toan thiét ké duong bng cip
nude, ngudi ta van thudng tham khao cac gia tri
duong kinh kinh té hay van tdc kinh té cia nuéc
ngoai nhu dugc dé cap trong cac tai liéu [2], [3],
[4],...Vi du, theo tai liéu [2], van tdc kinh té cho
éng day duoc dé nghi chon tir 1.5 m/s dén 2.5
m/s, con theo tai liéu [5], duong kinh kinh té
ciia mot doan dng doc 1ap co thé xac dinh theo
cong thirc ciia Mosnin: D = 5 -*. Q¥, trong do
Q 1a Iuu lwong tinh toan cta doan dng (m%/s); >
2 nhan t6 kinh té, > = 0.15 + 2.0; x 1 chi s6 md,
c6 thé lay bang 0.14. R rang theo céc tai liéu
nay, gia tri cia v hay D dugc xac dinh trong mot
khoang rong nén ngudi thiét ké s& khé khin dé
lya chon duoc gia tri phll hop nhat. Hon nita,
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viéc ap dung cac gié tri v hay D nay vao Viét
Nam c6 thé cho két qua chua hop 1y vi vén toc
hay duong kinh kinh té phy thudc vao cac diéu
kién cu thé cia dia phuwong nhu gia dién, don
gid dudng 6ng, thoi gian hoat dong, 14 suit,
V.V...

Nham cung cip co s¢ khoa hoc cho Viéc tinh
toan chon duong kinh 6ng, bai bdo nay gisi
thiéu mot cong thirc xac dinh duong kinh kinh
té clua éng déy tram bom, dugc xdy dung dya
trén ly thuyét phan tich hé théng va phuong
phép hoi quy thuc nghiém.

2. PHUONG PHAP NGHIEN CUU

2.1. Xay dung ham muc tiéu

Ham muc tiéu dugc dé xuit trong bai toan
nay la tong chi phi dau tu xay dung va quan ly
quy Vé nam dau nhoé nht, tirc 1a:

Ctrfng =Cyp + CQL — Min (1)

Trong do:

Cxp: Chi phi dau tu xdy dung cong trinh
twong g voi phuong 4n duong kinh dng day
D. Ngoai hang muc duong dng day, cic hang
muc cOn lai ciia tram bom 1a khong thay d6i
theo cac phuong an, do d6 ¢ day chi tinh Cxp la
chi phi dau tu xay dung duong dng day. Chi phi
nay dugc xac dinh qua tinh du toan dya trén don
gi4 duong 6ng va chiéu dai duong ong.

CoL : Tong chi phi quan Iy quy vé nim dau
tuong tng voi phuong an dudng kinh 6ng day D.

t=n qu
EDY i) )

t=1

i L&i sut tinh toan;

n: Thoi gian hoat dong cua dy an (nam).

Chbq : Chi phi quan ly tram bom binh quén
hang ndm twong ung vdi phuong an duong kinh
6ng day D. Chi phi nay bao gém: chi phi dién,
chi phi bao dudng, stra chira tram bom, chi phi
luong cong nhan va chi phi khac. Ngoai chi phi
dién, cac chi phi khac dugc coi nhu khong doi
theo cac phuong an duong kinh 6ng déy, vi vay
trong ham muc tiéu chi xét dén thanh phan chi
phi di¢n nang.

Do d6, ham muc tiéu c6 thé viét thanh:

t=n
dlen
Z (L+i)

l

C* tong — CXD ong — Min (3)
Trong do:
Cxp.dng: Chi phi xay dung dudng 6ng day (d);
Cuién: Chi phi dién nang tinh binh quan hang
nam (d/nam).

C*trfng = CXD.rfng + c, 1 — Min (4)
dien oy (1+|)1
t=n
Pit B =
=) (1+ i)'
Suyra
C*trfng = CXD.rfng + Cdien ﬂ — Min (5)

- Xay dwng quan h¢ Cxp.éng~ D

Cxpigng =C1. L (d) ’ " (6)

Trong d6: L la chiéu dai duong ong day (m);
C: la chi phi xay dung (bao gdm chi phi vét
liéu, nhan cong vd may thi cong) ciia mot mét
dai duong 6ng (¢/m), C; phu thudc vao dudng
kinh 6ng, loai vat liéu dng, hdng san xuat va khu
vuc xdy dung cong trinh. Dya trén don gia xay
dung duong 6ng va sir dung cong cu phén tich
hdi quy thuc nghiém cta phin mém Excel, c6
thé xay dung duoc quan hé giita C; va duong
kinh D dudi dang ham lay thira nhu sau:

C1 =Cp. D" (7)

Trong d6, Co va o la cac tham s6 phy thudc
vao vat liéu 6ng, khu vic xay dung cong trinh.

Thay vao (6), co6 dugc:

CXD.ri'ng = Co. Da. L (d) (8)

- Xay dung quan hé C4i3,~D

Cong thtc tinh chi phi dién nang cho bom
nude nhu sau:

Co =2B1H 720 () ©)

tr

Trong d6: Q 1a luu lugng bom binh quén chay
qua mot éng ddy (m*/s). Néu mdi may bom co
mot dng day thi Q bang luu luong mot may bom,
néu ghép chung 6ng day thi Q bang luu lugng
ctia tram bom chia cho s dng day chung.

H Ia cot nudc bom (m), duge tinh nhu sau:

H= hdh + hmsoh + hmsod (10)

Trong do: hg, la cot nude dia hinh binh quan;
hmson 12 tOn théat cot nude trong duong 6ng hat va
himsod 12 tOn thét cot nude trong duong éng déy.

Nte = No. Nea- Nae- Nm 11)
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trong d6: b, My Nae, m 1an luot 13 hiéu suét
méay bom, truyén dong, dong co va mang ludi
dién.

T 14 tong thoi gian 1am viée ciia dng day (hay
tram bom) trong nam (gio).

a la gia dién (d/kwh)

=> . 981QTa 981QTa,  (12)

Cdlen - (hdh + hmsoh ) + msod
tr tr

hmsod dugc xac dinh theo cong thirc sau:
h. s = S.Q? (13)
Trong d6 S la stc can cia dudng Ong.
Trong trudng hop 6ng day dai, ton that cuc bo
thuong la rat nhé so véi ton that doc duong, vi
vay S ¢6 thé duoc xac dinh theo cong thirc sau:
S=S, L (14)
Trong d6 L la chiéu dai éng day (m); S, la
stc can don vi phu thugc vao duong kinh 6ng,
vat liéu dng va ché do chay trong dng. Theo [5],
d6i voi dng gang va thép cii, khi ong 1am viéc
trong khu vuc binh phuong stc can, S, dugc xac
dinh theo cong thirc sau:

Chi
phi (d)

0.001736

D5.3

Thay vao phuong trinh [5], s& ¢6 dugc ham muc
tiéu la ham sb cuia bién dudng kinh D nhu sau:
9.81.QTa

- (Ngn + Ningon) (16)
. 0.01703.Q°T.a.L

T]tb'Da3

2.2. Xdc dinh dwong kinh kinh té

Cac duong quan h¢ gilra chi phi xay dung,
chi phi dién ning va tong chi phi (ham muyc
tiéu) voi duong kinh éng D dugc md ta trong
hinh 2. Ham muc tiéu c6 mot gia tri cuc tiéu
twong ung véi gia tri dudong kinh kinh té (D).
Vi vay, dé x4c dinh dudng kinh kinh té can giai
phuong trinh sau véi an s D:

S, = (15)

C

*
Wng_c DUL+B

4Cong _ 0 (17)
db

<=>

Cu.a.D“’l.L a 0.09026.Q3.T.a..L.ﬁ D0 (]_8)

M

CrinD
tong

|

C*téng (Min) \\\
)\QKWD
|

I

de.éng ~D

O Dir

D (m)

Hinh 2. Quan hé giita chi phi va dwong kinh ong

3. KET QUA VA THAO LUAN
Giai phuong trinh (18) c6 dugc cong thac

xac dinh Dy nhu sau:
1

— 3
D= 0.09026.T .a.p MSB.Q‘”SB
n.Co.

(19)

Cong thirc (19) cho thiy, Dy phu thudc vao cac
tham so: s6 gio lam viéc cua ong day trong nam;
gia dién; hé s6 ké dén 14i suat tinh toan va thoi gian

hoat dong cua du an; hiéu sudt tram bom; luu
lwgng ctia dng va hai tham sé cta duong quan hé
chi phi xay dyng va dudng kinh 6ng, trong d6 luu
lwgng 1a tham s6 anh hudng 16n nhat.

Kiém nghiém va tng dung

Dé kiém nghiém va danh gia kha ning ung
dung cua cong thuc trén, tdc gia da ap dung
cong thirc trén dé tinh Dy, va van toc kinh té cho
loai 6ng thép khong gi & khu vuc Ha Noi.
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S6 ligu:

- Dya trén don gia dng thép khong gi nim
2011 cua TP Ha Noi, tac gia da xay dung duoc
quan hé gitta chi phi xdy dung mot mét dai
duong ong voi duong kinh dng nhu trong hinh
V& 3. Tir d6 xac dinh duge C, = 9 660.4 x 10° d;
a=1.2447.
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Hinh 3. Quan hé gitta chi phi xdy dung va
dieong kinh dng doi véi ong thép khong gi, khu
viee Ha Noi

- Chon 1ai suat tinh toan i = 12%, thoi gian
hoat dong ctia dy an 1a n = 30 nam, tinh dugc
[=8.06.

- Gia dién 1iy bang gia trong gio trung binh,
a = 1300 d/kwh.

- Hiéu suét binh quan caa tram bom (1) so
b6 chon béng 0.7.

- Thoi gian 1am viéc cia dng day trong nim
gia thiét & bén mic: T = 1000h; 2000h; 3000h
va 8760h. Trong d6 T=1000 h dugc xem nhu
thoi gian 1dm viéc binh quén cua cac tram bom
tiéu; T = 2000h dén 3000h 14 thoi gian 1am viéc
binh quén cua cac tram bom tudi va T=8760h
(365 ngay) la thoi gian lam viéc ctua tram bom
cép nudc sinh hoat.

- Luu luong cua éng day dugc chon tir 0.1
dén 1.0 m*/s,

Két qua:

Ap dung cong thirc (19) c6 dugc cac gia tri
Dk tuong Gng vdi cac gia tri luu luong Q va
thoi gian T nhu duoc biéu dién trong d6 thi
hinh 4 boi cac phuong trinh tuong ung.
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Hinh 4. Quan hé giita duong kinh kinh té va
lweu lwong ong

Hinh 4 cho thiy, c6 sy khac nhau dang ké
trong két qua tinh toan duong kinh kinh té gitra
cac truong hop xem xét trén; cung mot luu
lugng tinh toan nhung ddi véi cac tram bom cd
thoi gian 1am viéc nhiéu hon thi can chon dudng
kinh l6n hon.

Ciing tu cac quan hé nay, tac gia dd xac dinh
dugc pham vi cua van toc kinh té (Vi) tuong
ung cac truong hgp trén nhu sau:

- T=1000h, Vi = 2.0 + 2.5 m/s;

- T=2000h, Vit = 1.7 = 2.0 m/s;

- T=3000h, Vit = 1.5+ 1.7 m/s;

- T=8670h, Vit = 1.2 + 1.3 m/s.

R6 rang la khi s6 gio 1am viéc cua tram bom
trong ndm 16n hon thi can chon van téc nho
hon. Cac két qua nay la khé phii hop véi pham
vi van téc kinh té dugc dé nghi trong [2], do 1a
Vit =1.5 dén 2.5 m/s, tuy nhién két qua nay chi
tiét hon va n6 duoc chon tly thudc vao thoi gian
lam viéc cua tram bom trong nam.

Trong thyc té, 6ng cip nudc dugc san xuit
theo nhitng duong kinh quy chuan nhét dinh. Vi
vay, khi chon duong kinh kinh té, phai liy tron
theo duwong kinh ng quy chuan gan nhét véi gia
tri tinh theo cdng thirc (19).

4. KET LUAN

Tinh toan xac dinh duong kinh cua ong day
sao cho dam bao didu kién vé kinh té va ky
thuat 1a cong viéc can thiét khi thiét ké cac tram
bom cép nudc, dic biét 1a ddi véi cac tram co
duong 6ng day dai. Nhim chinh xac hoa viée
tinh toan xac dinh duong kinh kinh té cia dng
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day, nghién ciru nay d4 xay dung duoc mot
cong thic xac dinh dudng kinh kinh té cia ong
day tram bom, n6 bao gém bay thong sb. Qua
tmg dung cong thirc nay cho truong hop dng
thép khéng gi & khu vuc Ha noi, két qua cho
thdy, voi ciing mot luu lwong nhung c6 sy khac
nhau déng ké vé két qua tinh toan duong kinh
kinh té giita cac tram bom c6 s6 gio 1am viéc
trong nam khac nhau nhu tram bom tudi, tiéu,
cdp nudc sinh hoat. Két qua ciing cho thay,
trong truong hop thiét ké so bo co thé su dung

TAI LIEU THAM KHAO

Vi = 1.2 dén 2.5 m/s dé tinh toan duong kinh
6ng con trong truong hop can tinh toan chinh
xac thi nén sir dung cong thire (19) dé xac dinh
duong kinh dng day. Trong pham vi nghién ciu
nay, tac gia mai chi xac dinh duoc cac thong sb
ctia quan hé don gia va dudng kinh éng ciia mot
loai ng & khu vuc Ha Noi, vi Viy cin co cac
nghién ctru tiép theo dé xac dinh cac thong sb
nay cho nhiéu loai 6ng va nhiéu khu vic khac
nhau nhim don gian héa viéc tinh toan dudng
kinh kinh té dng day tram bom.
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Abstract:
DETERMINING OPTIMAL DIAMETER FOR DISCHARGE PIPE
OF PUMPING STATION

This paper presents a method of determining optimal diameter for discharge pipe of pumping
station which is based on the theory of systems analysis and optimization. In the method, the
objective function is the lowest total cost, Ciot — Min. A seven parameters formula to determine
optimal diameter of discharge pipe was established. The formula was applied for a series of cases
of stainless steel pipe in Ha noi region to validate its application. By analysing the effect of the
operation duration parameter on the results, it showed that, with the same flow, optimal diameter of
discharge pipe depends considerably on the pipe operation duration.

Key words: Optimal diameter, discharge pipe, pumping station.
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