NGHIEN CUU NANG CAO HIEU QUA SU DUNG CAC TRAM BOM CU
PHUC VU TUOI TIEU TRONG NONG NGHIEP

I. Gidi thiéu chung

Thue hién Dy 4n san xuét thir nghiém vé tim cac giai phap thuc té nhim nang cao hiéu
suét str dung cac cong trinh thuy lgi ndi chung va cac thiét bi co dién (may bom, dong co, hé
thong diéu khién...) ctia cong trinh tram bom dau mdi néi riéng, Trung tdm nghién ctru tu van co
dién va xay dung thuéc Tong cong ty co dién — xay dung néng nghiép va thuy loi di tép trung
nghién ctru cac loai may bom méi kiéu hdn luu cong suat N = 75 — 110KW nham thay thé cac
méay bom cii dang dugc st dung trong san xut (may bom ly tdm xién tryc ngang 12LTX-40 voi
cong suat N = 33KW, sb vong quay n = 980v/ph, luu luong Q = 900m’/h g véi cot nudc thiét
ké H = 9m (ky hiéu khac 1a HL900-9 va trong thyc té thuong goi 1a bom 1.000 m’/h); may bom
huéng truc ngang 24HT-90 (N = 75KW, n = 730v/ph, Q = 3.600m’/h ung voi H = 4,5m) (ky hiéu
khac 1a HT 3.600-4,5 va trong thuc té goi la bom 4.000m3/h).

Céc két qua nghién ctru d3 Gmg dung vao tram bom Hé tinh Thai Binh.

Tram bom Hé dugc xay dung va dua vao st dung tir nhitng nam 1970. Tram bom duoc
lip 22 may bom huéng truc ngang ky hiéu 24HT-90. Tram bom Hé c6 nhiém vu tiéu nudc cho
4.155 ha cua huyén Quynh Phu va huyén Thai Thuy, cip nuéc cho 8.727 ha cua 26 xi phia Bic
huyén Thai Thuy. Cac may bom duoc bd tri tai hai nha tram doc 1ap cung chung bé hit theo so
dd hinh chix V. Tram bom c6 tim quan trong dac biét trong san xuét, nhat 1a vao thoi gian tur 1/1
dén 31/1 hang nam phyc vu tudi d6 ai doi hoi 100% s6 t6 may phai hoat dong lién tuc. Két cau
bé hiit hinh chit V tao dong chay 6n dinh khi tat ca cac bom cung 1am viéc va cho phép thuc hién
stra chita cac may & mot nha tram, trong thoi gian d6 nha tram thtr hai van c6 cic bom hoat dong

dam bdo yéu cau phuc vu san xuat.

Tram bom Hé v6i myuc nuée bé hut dao dong tur cao trinh c6 tri s6 nho nhit Vhmin = —
0,50m dén cao trinh ¢6 tri sb 16n nhat Vhmax = T 1,10m. Cao trinh myc nudce bé x4 16n nhat V h.max
=+ 4,50m. Nghia 13, vao thoi diém mua kho nude & bé hut thdp nhat thi tram bom c6 chiéu cao
cOt nudc dia hinh 1a Hgq, = 5,0m (phuc vu cho tudi nudc ai va tudi cho vu dong). Cao trinh duong
tAm truc ctia bom truc ngang (tring véi dudng truc ciia doan dng hut nam ngang) 1a Vg = +
2,48m. Theo cach tinh truyén théng 6 thé xac dinh so bo tri s chiéu cao hat nude dia hinh cua

bom s€ 1a: Hyqpn = (+2,48) — (—0.50) =+ 2,98m
I1. Phéan tich, tinh toan va lya chon may bom

M4y bom huéng truc ngang 24HT-90 c¢6 cot nude thiét ké (cot nude tinh toan) 1a Hrg =

4,5m, tmg v6i luu luong thiét ké (luu lugng tinh toan) Qrkx = 3.600m’/h 1ip véi dong co dién



kiéu 10ng soc cong suat N = 75KW va sb vong quay n = 730v/ph. Vio thoi ky cap nudc tudi do
ai thi cac may bom cuia tram bom HE phai lam viéc & ché do khac véi ché do tinh toan (ném

ngoai ving toi wru). Khi y, myuc nudc bé hit xudng thip nhat va cot nude dia hinh Hg, = 5,0m.

Thong thudng, ton that duong dng hut va dng xa (ké ca ton that cuc bd & cac cut cong va
& clapé miéng 6ng xa ciing nhu ton that theo chiéu dai dng) cua bom 24HT-90 nhu & tram bom

Hé ¢6 tri s6 AHg g ~ 0,50m. Nghia la, bom phai l[am viéc véi ¢ot ap H, = (4,0 - 5,5)m.

Dic diém ctua bom hudng truc 13 duong dic tinh cot ap H = f(Q) s& thay ddi nhiéu va
nhanh khi 1am viéc & ché d6 khac v6i ché do tinh toan. Ngoai ra, cong sudt tiéu thy cia bom s&
tang manh khi bom lam vi¢c & khu vuc ¢ot ap cao. Khi éy, vao mua kho can c?ip nudce tudi, luu
lwong ciia bom s& giam nhanh, dong thoi, hiéu suét giam xudng thap. Néi chung, do dic diém
dong chay va két cau, bom hudng truc c6 chat lugng xam thyc kém hon so véi cac bom hdn luu
va bom ly tam. Khi cap nudc tudi, may bom 24HT-90 & tram bom Hé c6 chat lugng xam thuc
giam di nhiéu. Tiéng 6n ting manh, d6 rung cua may ting, do vay, tudi tho cua t6 bom s& giam.
Ngoai ra, hi€u suit lam viéc ciia bom thfip s€ lam tang nang luong dién tiéu thy, do do, s¢ lam

tang chi phi cho viéc cap nudc tudi.

Dé khic phuc tinh trang néu trén c6 thé sir dung phan dan dong may bom huéng truc
ngang (banh cong tac va canh hudng) véi ¢ot nude tinh toan thiét ké Hrx = 5,0m. Ngoai ra, voi
diéu kién dia hinh cia tram bom Hé va yéu ciu thyc té c6 thé thay thé bom hudng truc ngang

24HT-90 bang bom hdn luu truc ngang ciing cong suét.

Bang s6 1 trinh bay két qua tinh toan mot vai thong sé k¥ thuat co ban ctia bom hudng

truc va bom hon luu truc ngang.



Bing 1. Két qud tinh todn cdc thong sé ky thudt bom

TT Loai bom Miu 1 (loai Miu 2 Miu 3 Miu 4
cii Iap &
. tram bom
Thong so ky thuat He)
1 Cong suit dong co dién (KW) 75 75 75 75
2 Sb vong quay 730 730 590 490
3 Cot nudce tinh toan 4.5 5,0 5,0 5,0
4 e em?
Luu luong tinh toan M /h 3600 3500 3700 3700
e A3 /s 1,0 0,972 1,028 1,028
5 S6 vong quay dic trung (hé sé ti 862 786 653 542
tdc)
6 Pudng kinh miéng hat (mm) 600 600 500 600
7 Puong kinh miéng x4 may bom 600 600 500 600
(mm)
8 Van téc dong chay tai tiét dién 3,54 3,44 5,24 3,64
miéng hiut may bom (m/s)
9 Vian toc dong chay tai tiét dién 3,54 3,44 5,24 3,64
miéng xa may bom (m/s)
10 | Puong kinh tiét dién ong hut va 700 700 700 700
6ng x4 (mm)
11 | Van téc dong chay tai tiét dién 2,30 2,53 2,67 2,67

dng hut va xa (m/s)




Tinh toan sé vong quay dic trung (hé sd ti toc) ciia may bom:

3,65.n,/Q
ns = T
H 74

Trong d6, thtr nguyén cua cac thong s6 ky thuét n[v/ph]; Q [m3/s]; H[m].
Vung lya chon kiéu bom phu thudc vao hé sb Ng:

- ng =300-550 nén chon kiéu bom hdn luu

- ng =550-3.000 nén chon kiéu bom huéng tryc.

Can luu ¥ 13, v6i ng =450 —600c6 thé chon kiéu bom hdn luu hay huéng truc déu duoc.
Véi 4 mau bom néu trong bang 1 thi cic mau 1, 2, 3 nén chon kiéu bom huéng truc; mau 4 nén
chon kiéu bom hdn luu. Mau 4 véi ng = 542 ¢6 thé chon kiéu bom hén luu nhung tinh chit dong
chay trong bom gan véi bom hudng truc. Vi loai dong chay gan huéng tryc lai dung banh cong
tac kiéu hon luu va két ciu budng xodn dc dé dan dong ra khoi banh cong tac s& lam giam dang
ké chat lugng xam thyuc ciia may bom (trong truong hop nay dung hé théng canh huéng dong s&
lam hiéu suét cao hon). Khi 4y dong thuy luc trong bom s& khong 6n dinh, tao tiéng 6n 16n va
gay rung dong (dac biét o phﬁn miéng hat cua bom), do vay, lam giam tudi tho cua thiét bi, may
bom chong hu hong, hiéu sudt giam nhanh, nang luong tiéu thy ting. Puong kinh miéng hut va
miéng xa cua bom ciing can dat tri s6 Dy, = Dy = 600mm. Khi éy, tri s& van toc dong chay tai tiét
dién cira vao va cira ra s& dat Vi = V, = (3,44 — 3,64)m/s va s& lam tang chat lugng dong chay khi
vao bom. Do d6, lam tang chat lwong xam thyc ciing nhu 1am giam ton thit dong chay khi ra

khoi bom.

Néu chon tiét dién miéng ctra hit va ctra xa ¢6 duong kinh Dy, = Dy = 500mm s¢& 1am tang
van toc dong chay Vy, = V, = 524m/s. Khi dy s& lam giam chat luong xam thuc ciia bom va ting
t6n that dong chay & cira ra (may bom ciia tram bom Thdng nhat, huyén Tién Hai, Thai Binh da
chi r5 diéu nay).

Dbi voi tram bom Hé c6 thé chon may bom kiéu hdn luu cong sudt N = 75KW. May bom
hdn luu tryc ngang cong suat 75KW, sb vong quay n = 590v/ph (méu 3) co kich thudc va trong
lwong nho hon so v6i bom hdn lwu cing cong suit va sé vong quay 490v/ph (mau 4). Diéu dé
dan dén gia thanh may bom va dong co dién theo mau 4 s& cao hon so v6i bom mau 3. Tuy
nhién, xét téng hop chung so sanh cac thong sb k¥ thuat, dac biét, chét lugng vé xam thuc va tudi

tho cua hai loai bom nay thi nén chon bom hon luu N = 75KW, n = 490v/ph.



I11.M4y bom hdn Iru do Trung tdm nghién citu tw vin co dién va xiy dung thiét ké va ché

tao

m’/h.

Ky hiéu cua bom 24HL-50; trong do:

24 - duong kinh miéng hat ciia bom hdn lvu tinh bang mm d3 giam 25 1an;
HL — kiéu hdn luu (dong chéo);

50 — s6 vong quay déc trung da lam tron s6 va giam di 10 1an.

Mot sb thong sb ki thuit co ban: Cong suit dong co dién: N = 75KW; sb vong quay:
n = 490v/ph; ¢t nudc may bom: H = 3,5 — 6,0m; luu lugng may bom: Q = 3.000 — 4.200

Nhirng dic diém chinh ciia bom 24HL-50:

Profin canh banh cong tac thiét ké theo phuong phap dong tia két hop véi két cdu phan xa

ki€u buong xoan.

Puong kinh tiét dién miéng hat va miéng xa ciia bom Dy, = Dy = 600mm cho phép lam
giam van toc dong chay, tang chét luong thuy luc & phan hut, do d6, lam ting chat luong
xam thyc; lam giam ton that thuy luc & tiét dién miéng xa khdi bom lam tang hi€u sudt va

tudi tho may bom.

Két ciu bo phéan ép tup duoc thiét ké theo kiéu méi, boi tron bang md lam tang d6 kin khi

moi bom va tang dd bén cuia thiét bi.

Béanh cong tac ciia bom lam viéc ¢ dang cong xon. Do vay, phan gbi dd 6 bi da duoc chu
y tinh toan thiét k& va lua chon két cdu, dic biét, ddm bao hé sd an toan cao, do bén 16n.
Str dung vong bi ciia hing SKF (Thuy Dién) cho phép nang cao chéat lwong lam viéc ciia
may. Ngoai ra, binh dau bdi tron c6 dung tich 16n cho phép dau ludn ludn dam bao chat

luong tot. DA thiét ké va lap “mét tham dau” ¢ thanh binh chira dau béi tron.

C6 lap thiét bi do nhiét d6 cta vong bi dé theo ddi d& dang, chit ché va chinh xac tinh
hinh lam viéc cua vong bi.

Vi két cdu cong x6n, banh cong tac ciia bom hdn luu 24HL-50 c6 thé thao lap dé dang
phuc vu cho viéc bao dudng, stra chira.

Di kém véi bom hdn luu 24HL-50 13 hé théng duong 6ng hut, dng xa va thiét bi van clapé
& dau ong xa.

- Trén tuyén 6ng hut cia bom dudng kinh Dy = 700mm cé lip doan 6ng con

®700/600 nbi véi miéng hut may bom vai goc con oy, < 4° dam bao sy 6n dinh cia



dong chay trudce khi vao phan din dong cua bom. Ngoai ra, ¢6 lap thém 01 6ng 1ong

diéu chinh phuc vu cho cong tac thao ldp bom dé dang.

- Trén tuyén 6ng xa duong kinh D, = 700mm ciing liap doan dng loe @600/2700 va 01

6ng 16ng diéu chinh gitip cho viéc thao lip may bom.

- Diéu dic biét 1a & dau éng x4 c6 lap van clapé kiéu phao. Két cdu van clapé kiéu phao
cho phép lam giam dang ké ton that dong chay do clapé giy ra. Khong nhiing thé,
phia dau éng xa lam vat nghiéng 15° tao didu kién cho van clapé dong kin mot cac d&
dang khi bom ngimng lam viéc. Diéu d6 s& han ché van tdc dong chay nguoc khi ding
bom, tranh duoc cac xung luc tdc dong lén banh cong tac va 6 bi. Van clapé dong kin

s€ moi nudc cho bom nhanh hon, gidm thoi gian bom chan khong lam viée.

- Lép thiét bj van mot chiéu trén dng xa cho phép tu dong dong m¢ phé chan khong &

ché do ding bom.

g. Vat liéu cua cac chi tiét may bom dugc dung la:truc bom lam béng thép C45; banh cong

tac, budng xodn, miéng hut, gbi dd vong bi déu dic bang gang xam GX21-40. Céc chi tiét
gang dugc duc bang 16 trung tin dam bao d6 du nho nhét so véi thiét ké va d6 nhin nhét.
Vé my thuat cong nghiép, may bom 24HL-50 dam bao dep va dat chét lugng cao.

Khi cung cép thiét bi may bom 24HL-50, Trung tim nghién ctru tu van co dién va xay
dung cap kém theo quy trinh lap dat va hudéng dan van hanh may ciing nhu céc tai liéu k¥
thuat can thiét c6 lién quan dén viéc van hanh sir dung may, ké ca phan bom, dong co

dién. Céc tai li€u nay s€ rat bo ich cho cong tac bao dudng, duy tu va stra chira may bom.

IV.Két luan

l.

May bom hén luu 24HL-50 dat cac thong sé k¥ thuat dé ra, chét luong tot, lam viéc 6n
dinh, hinh thiic cong nghiép dep.
C6 thé sir dung may bom hdn luu tryc ngang 24HL-50 1ap cho tram bom Hé thay cho cac
bom huéng truc da cii 24HT-90 ciing nhu 1ap cho cac tram bom khac co diéu kién twong
tu dé nang cho hiéu suit cua may bom, hiéu qua st dung tram bom.

Ngoai ra, ¢6 thé lap bom 24HL-50 (N = 75kW) thay thé cac may bom cii 12LTX-40
(N = 33kW) (khi tram bom c6 ¢t nudc can bom khong cao Hy = 5,5m) nham giam s6
luong may bom, ting hiéu ich s dung tram bom ciing nhu lip cho cac tram bom mdi xay
dung.
Rt kinh nghiém tir két qua nghién ciru thiét ké va ché tao may bom hdn luu 24HL-50 (N

= 75kW) c6 thé thiét ké ché tao cac may bom hdn luu khac co cong suat 16n hon (N >



110kW) nham néng cao hiéu ich st dung cac thiét bi co dién ciing nhu cong trinh tram
bom phuc vu tudi tiéu trong néng nghiép.
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