Co'sg'tinh toan lua chon bom cho tram bom cap 2
khi iing dung c6ng nghé bién tan

Calculation basis choose a pump for pump station level 2 when applied technology inverter

Tom tat

Tiét kiém nang luong la yéu cau cap thiét déi voi tat
¢a cdcnganh nghé san xuét, cac hoat déng ddi song
kinh té xa héi cia con ngui, n6 vita mang lai hiéu
qua kinh té vira giam thiéu dugc nhiing tac dong xdu
dén méi trueng. Di véi nganh cap nudc, hé thong
¢ap nuéc iing dung céng nghé bién tan diéu khién
tram bom cap 2 cho phép bom thay déi luu lugng,
ap luc, cong suat phit hgp theo nhu cau tiéu thu tai
tiing thoi diém dan dén giam dién nang tiéu thu va
ciing khdng can phai c6 dai diéu hoa nhu ddi véi hé
théng cap nudc théng thudng. Nghién ciiu da thiét
lap dugc co s6 tinh toan lua chon bom cho tram bom
cap 2 dé t6 bom dugc lua chon ludn hoat déng trong
vuing diéu khién hiéu qua, c6 hiéu suat cao, an toan,
bén vitng va phat huy dugc téi da nhiing uu viét do
cdng nghé bién tan mang lai.
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Abstract

Energy saving is an urgent requirement for all
manufacturing industries, and human socioeconomic
socioed life activities, it has both economic efficiency and
minimizes negative impacts on the environment. For the
water supply industry, the water supply system applies
inverter technology to control the level 2 pumping station,
allowing the pump to change the flow, pressure, and the
appropriate capacity according to the consumption demand
at each time leading to reduce reduced power consumption
and does not need to have a requlating station as for a
normal water supply system. Research has to establish

a basis for calculating and selecting pumps for pumping
stations of level 2 so that the selected pump groups always
operate in high-efficiency and efficient control areas. Full,
sustainable, and maximize the advantages of inverter
technology.
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1. M& dau

Trong hé thdng cdp nudc, giadi quyét tdi wu mébi lien hé vé mat lwu
lwong, ap lwc gitka tram bom cép 2 va tiéu thu nwéc trén mang luéi duwdng
6ng s& mang lai nhiéu lgi ich kinh t&, k§ thuat, dic biét 1a van dé tiét kiem
dién nang.

Déi v&i hé thdng clp nuéc thong thudng, tram bom cdp 2 thudng chi
lam viéc v&i mot sb cip bom nhét dinh trong ngay nén cn phai cé dai didu
hoa do lwgng nwéc tiéu thu trong mang lwéi gan nhw 1a thay ddi lién tuc.
Dai didu hoa phai dwoc tinh toan xay dwng & cao dd da dé tao dwoc ap luc
trén mang luéi theo yéu cau. Ap lwc tram bom cép 2 ciing ludn phai di dé
dwa nwéc vao mang ludi theo yéu ciu va dwa nudc 1én dai vao nhirng thoi
diém Iwu lwong bom Ién hon Iwu lwong tiéu thu. Do vay ap lwc tram bom
cAp 2 dwoc xem 13 6n dinh trong qua trinh hoat déng, diéu nay dan dén &
nhirng thdi didm lwu lwong tiéu thy trong mang lwéi thap thi &p luc dw trén
mang lwéi cao hon mrc can thiét rat nhiéu lam cho ro ri nhiéu hon, déc biét
Ia 1ang phi dién nang.

D v&i hé théng cp nwéc co (ring dung céng nghé bién tan diéu khién
tram bom cép 2 thi lvu lwong bom cép 2 dwoc diéu khién dé thay déi theo
lwu lwgng tiéu thy tai tivng thei didm trong ngay, do dé trong hé théng ciing
khong can dai nwéc diéu hoa nhw ddi vai hé thdng cip nuéc thong thueng.
Nguyén ly clia céng nghé bién tan Ia thiét bi bién tn bién ddi tAn sé dong
dién cép vao dong co lam thay ddi s6 vong quay clia déng co va may bom
dan dén thay ddi lvu lwong bom, ap lwc bom, cong suat bom. Vay cau héi
quan trong dat ra 1a sy thay ddi d6 can nam trong gi&i han nao dé dong co
hoat déng trong viing cé hiéu suét cao, an toan

Hién nay dbi v&i hé thdng cap nudc théng thuwdng, cé dai didu hoa thi
da co co sé tinh toan chon bom cho tram bom cAp 2 trong cac tai liéu gidng
day, tai liéu chuyén nganh. Con véi hé théng cap nuwéc cé ing dung cong
nghé bién tan diéu khién tram bom cap 2, khong st dung dai diéu hoa thi
chwa co tai liéu hay nghién ctru nao dwa ra. Do vay can thiét phai nghién
ctru thiét 1ap co s tinh toan sao cho td bom (BPong co va may bom) dwoc
Iwa chon luén hoat dong trong viing diéu khién hiéu qua, cé hiéu suét cao,
an toan, bén virng va phat huy dwoc tdi da nhirtng wu viét do céng nghé
bién tAn mang lai.

2. N6i dung nghién ctru

Co s tinh todan chon bom cho tram bom cap 2 déi véi hé théng cép
nwéc thong thwong, st dung dai didu hoa:

Nguyén tic chung cta tinh toan chon bom cho tram bom cép 2 trong
hé thdng cap nwéc la: (1) Xac dinh ché dé lam viéc clia tram bom; (2) Tinh
toan xac dinh sé lwong bom lam viéc; (3) Tinh toan xac dinh lwu lwong, cot
4p va cong suéat bom; (ff) Lwa chgn bom (Chding loai, ma hiéu bom) vé&i co
s& tinh toan la phai khang dinh t6 bom dwoc lwa chon hoat dong véi hiéu
suét cao, d@m bdo dung, du cong suat y&u ciu, an toan, tudi tho cao.

Co tinh toan tram bom cép 2 dbi véi hé théng cap nwéc thong thweng
c6 s dung dai nwéc didu hoa hién nay nhw sau:

- Xay dwng bidu db tiéu thu trong ngay ding nwéc I&n nhét.

- Chon ché d6 bom cép 2: Trén co s& biéu db tiéu thu nwédc trong ngay
diing nuwéc Ién nhat chon ché dd bom cép 2 theo dang bac thang sao cho
cac bac bom bam sat biéu db tiéu thu dé& giam dung tich dai diéu hoa,
thuwdng chon dang bac thang, 2 dén 3 bac bom trong mét ngay. Cac bac
bom cling can chon sao cho d& dang trong t& hop bom lam viéc gitra cac
bac (Vi du: Bac 1 chon 2% Qygs, thi bac 2 chon 1a 3,9% Qg5 hodc 5,7%

Qugay---).
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- Tinh s6 bom hoat ddng trong tirng cp bom:

_a %.Q 03
Chon n 1a s6 nguyén. (1-1)

Trong do: a%.Qngay: 1a bc bom Ion nhét ctia ché do bom
Iwa chon; Q1b: la lwu lwgng cla 1 bom, thwdong lwu lwong
cta 1 bom lay bang lwu lwong ctia bac bom nhé nhét; a: 1a
hé sb giam lwu lwong khi cac bom hoat déng déng thoi, phu
thudc vao n (n=2, a=0,98; n=3, a=0,95; ...).

- Tinh toan xac dinh ap lwc bom: Trén co s& Iwu lweng
tinh toan ctia 1 bom, sé lwgng bom lam viéc, dw phong (S
lwong bom dy phong lay theo s6 lwong bom lam viée theo
tiéu chuan, quy pham quy dinh), lwvu lwgng bac bom I&n nhat
tién hanh 1ap so dd bd tri bom, éng hut, 6ng day va cac phu
tung, thiét bi dé tinh toan ap lwc bom:

Hip=Hyrambom = (Zg — Zp) + Hg + Hy +@hg (m)  (1-2)

Trong do: Zy: 1a cbt mat dat tai nat ddu mang lwéi cap
nwéc (m); Zy: 1a cbt mwe nwée thap nhat trong bé chira nwdc
sach (m); Hg: Ap lwc yéu cdu tai nat ddu mang lwéi (m);
H,: Tn that 4p lwc trong tram bom (m); a.hg: la téng that trén
dudrng 6ng day tir tram bom dén nat ddu mang lwéi (m).

T Iwu lwgng cda 1 bom (Qqp,) va ap lwc bom (Hyp) dwa
vao catalog cla cac hang bom dé chon ra loai bom c6 hiéu
suét cao, chay 6n dinh, gia hop ly...

Nghién ctru thiét 1dp co s& tinh toan chon bom cho tram
bom cép 2 khi st dung cong nghé bién tan:

- Hé théng thiét bi bién tan lam bién dbi tAn s6 dong dién
cAp vao dong co dan dén thay ddi s6 vong quay truc dong co
va lam thay ddi cac thong sb ctia may bom. Méi lién hé gitra
céac thong sb nhw sau:

2
_60f Ql_ﬁ.ﬂ_(&] _ Dy, o FQH

'Q, ny Hy (m, Nz 2 102
Trong do:

n: la s vong quay truc dong co, may bom; f: la tan sb
dong dién; P: 1a sb cap cwc; Q: 1a lwu lwong bom; H: |a ap
Ilwc bom; N: cdng suat ciia bom; Np: 1a hiéu suat ciia bom:; v:
la trong lwong riéng chét 16ng, n, 1a sd vong quay may bom
twong rng v&i lwu lwvgng bom Q4, ap lwc bom H, va cong
suat bom N;.

- Méi quan hé gitra hiéu suét va muc tai clia déng co:

Mtrc tai =
(Ngc)

Trong dé: "tai" tirc 1a may bom; N,,: 13 cong suét trén truc
doéng co truyén cho may bom; Ng.: 1a cong suat dinh mirc ciia
dong co, do la cong suat ma doéng co hoat dong & trang thai
binh thuwéng, dam bao an toan va bén virng.

Cong suét ra (N,,) / Cong suét cta dong co

HAu hét cac nha san xuét thiét ké dong co van hanh &
mic tai bing (50-100)% tai dinh mirc va hiéu qua nhét &
murc tai 75%. Khi tai gidm xudng dwéi mic 50% thi higu suét
déng co giam xudng rat nhanh. Nguwoc lai khi ddng co' dién
lam viéc trén 100% tai dinh mirc, sé bj qua tai, gay phat néng
va gidm hiéu suét.

T biéu dd trén Hinh 1 ta thdy, d& déng co dién dat hiéu
suat cao thi chi nén cho bom hoat déng trong dai cong suét
chép nhan dugc bang (50-100)% Coéng suét dinh mc cua
déng co va cong suét tinh toan cia bom & muirc t6i wu bang
(60-80)% Coéng suat dinh mlrc clia déng co.

Nhw vay mudn bién tdn tram bom dat dwoc hiéu qua
tiét kiém dién nang cao, lam viéc an toan, bén virng thi can

tinh toan lwa chon dwoc bom sao cho trong qua trinh lam
viéc, cong suat clia bom chi thay ddi trong dai cong suét
(50-100)% va lam viéc chu yéu trong dai cong suat bang (60-
80)% cong suét dinh mirc cha dong co'.

Vi lvu lwgng bom ty 1& bac nhéat véi sb vong quay, cong
suat bom ty |& bac ba véi s vong quay, tirc 1a cling ty I bac
ba vé&i lwu lwgng, nén:

Néu mudn cong suat bom chi thay ddi trong dai hoat dong
chép nhan ducvc (50 100)% cong suat dlnh murc cia dong co
thi bién tan can didu khién sao cho sb vong quay may bom
chi thay déi trong dai (79-100)% va khi d6 lwvu lwgng bom
cling chi thay déi twong (ng trong dai (79-100)%

Néu mudn coéng suat bom chi thay ddi trong dai hoat
déng t6i wu (60-80)% cong suét dinh mic clia dong co thi
bién tn can di&u khién sao cho sé vong quay may bom chi
thay déi trong dai (84-93)% va khi d6 luu lwgng bom ciing chi
thay dbi twong trng trong dai (84-93)%.

- Thiét lap co s& chon sb lwgng bom:

Dwa vao biéu db tiéu thu nwéc hodc hé sb khong didu
hoa gi& dung nwéc 1on nhét (K, max), hé s khong didu hoa
gi® nhd nhét (Ky, min) Xac dinh duoc lwu lwong gidr dung nuwéc
I&n nhét, nhé nhét.

Ta co:

Qh.max = Qh.tb X Kh.max (mslh);

Qn.min = Qn.to X Kn.min (M*/h)

Trong d6: Qn th, Qh.maxs Qn.min: 1 lku lwong gié dung nwée
trung binh, gi®> dung nwéc I&n nhét, gie dung nwéc nhd nhat
trong hé théng.

Chon murc bién tan didu chinh dé céng suét bom thay déi
trong dai hoat déng chap nhan duoc 1a (50-100)%, khi d6 lwu
lweng bom sé chi thay déi trong dai (79-100)%. Va sb lwong
bom co thé xac dinh bang céng thirc sau:

Qh max Qh.max

100 1, 27. .
- Qh min Qh.mm

n=

(2-1)
Chon n 1a s6 nguyén.
- Thiét 1ap co s& xac dinh lvu lwgng bom:

Dé& cong suat bom hoat ddng & mrc bang 75% céng suét
dinh méc clia dong co, tirc 1a lwu lwgng bom bang 90% luu
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lwong bom trng véi céng suat dinh mrc cta dong co. Luwu
lwong ctia 1 bom c¢é thé xac dinh bang cong thirc sau:
Déi v&i phwong an chi bién tadn 1 bom trong cac bom
lam viéc:
thax
100-90

[(n=D+{+— g

_ Qh.max
(n+0,1).0

Qp = (m3 /h)

(2-2)
Déi v&i phwong an bién tan déu cho tat ca cac bom lam
viéc:

— Qh.max Qh max 3
Qp = 100-90.  1,1n ( 'h)
n[l+ —]a
100

(2-3)

Trong d6: a: la hé s gidm lwu lwong khi cac bom hoat
déng dong thdi, phu thudc vao n (n=2, a=0,98; n=3, a=0,95;
).

T cong thire (2-2) va (2-3) ta cling thdy rang, cung lwu
lwong tiéu thu trong gi®> dung nwéc Ién nhat Q, max NéU chon
phwong an bién tan cho tat ca cac bom hoat doéng thi luu
lwgng mbéi bom s& nhd hon so véi phwong an chi bién tan
mot bom trong hé thdng, va do dé hiéu qua nang lweng cling
sé cao hon.

Ngoai ra, sau khi xac dinh dwgc Iwvu lwvgng 1 bom ta cling
can phai kiém tra lai diéu kién: Qp min = 79% Q1

- Thiét lap cbng thire tinh toan ap lwc bom: Twong ty nhw
tinh toan xac dinh ap lwc bom ddi véi trwong hop hé théng
cAp nuoc théng thwong, str dung dai didu hoa. Tie 13, 1ap so
dd bé tri bom, bng huat, dng day va cac phu tung, thiét bi dé
tinh toan ap lwc bom nhw sau:

Hip=Hiram bom = (Zg — Zp) + Hg + Hy + @.hy (M) (2-4)

Trong d6: Zy: 1a cbt mat dat tai nat ddu mang Iwdi cap
nwéc (m); Zp: 1a cbt mue nwéc thap nhéat trong bé chira nwéc
sach (m); Hg: Ap lwc yéu cau tai nat ddu mang lwGi (m); Hy:
Tén that ap luc trong tram bom (m); a.hg: la tdng that trén
dwdrng 6ng day tir tram bom dén nat ddu mang luéi (m).

T lwu lwgng clia 1 bom (Qqp,) va ap lwc bom (H,p) dwa
vao catalog clia cac hang bom dé chon ra loai bom cé hiéu
suét cao, chay 6n dinh, gia hop ly...

3. Két qua va ban luan
Déi véi hé théng cap nwéc, st dung c6ng nghé bién tan

diéu khién tram bom cép 2, d& xuét co s& tinh toan chon
bom cho tram bom cp 2 nhw sau:

1- Co s& xac dinh sb lwgng bom hoat dong:
Qh.max
1,27.Qn min Chon n la sb nguyén.

(3-1)

2- Co s& xac dinh lwu lvgng bom:

Khi chi bién tAn 1 bom trong hé théng cac bom lam
viéc:

Qh.max
(n-D+1LD.a (3-2)

Khi bién tin tAt ca cac bom lam viéc trong hé thdng:

Q= (m’ /h)

Qpp = ?il D (/)
(3-3)
3- Co s@ xac dinh ap lwc bom:
H16=Htram bom = (Za — Zp) + Hg + Hy + a.hg (M) (3-4)
4- V&i hé théng bom trong tram bom cép 2 khi dwoc tinh
toan lwa chon trén co s& xac dinh s6 lwong bom, lwu lvgng
bom, ap lwc bom theo cac cong thire (3-1), (3-2), (3-3), (3-4)
Ia diéu kién d& dam bao cho cac bom hoat déng trong viing
didu khién hiéu qua, c6 hiéu suét cao, an toan, bén virng, dat
hiéu qua tiét kiém dién nang cao./.
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Tinh toan nat lién két han tructiép thanh thép ong...

D6 bén nut cia thanh bung 2: Ny rg = 986kN > 400kN
- Dat

Két luan va kién nghi

Trén day da trinh bay v& yéu ciu ciu tao va cach tinh
toan mét sé kiéunut lién két tryc tiép cac thanh thép ng khi
chiu mé men hoac khi chiju Iyc doc, trong trwdng hop cé khe
hé gilra cac thanh bung. Cach tinh toan nut lién két nay khac
kha nhiéu so v&i tiéu chuén thiét ké cta Viét Nam.

Céc vi du minh hoa, dé dang van dung dé tinh toan mot
sO nut lién ket thdng dung trong két cau gian thép ong trong
thuc té & Viét Nam.

(tiép theo trang 28)

Can ¢6 cac nghién ciru tiép theo cho cac loai nat lién két
cho cAu kién thanh khac: thanh thép hdp hodc thanh dinh
hinh.../.
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