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TONG HQP MQT SO VAN DE TRONG THUC TE
THIET KE BOM HUONG TRUC n;s CAO

Truwong Viét Anh

Truong Pai hoc Bach khoa Ha Noi
D6 Hong Vinh

Vién Bom va Thiét bi thuy loi

Tém tit: Cdc bom hudng truc ns cao thuong cé sé6 vong quay ddc trung ns>1000 v/ph. Hau hét
cdc nwée tw ban it quan tam nghién ciru dén bom ns cao. Cdc gam bom théng dung ciia Lién X6
cil trude ddy ciing chi ¢é ns trong khodng tir 500 v/ph dén 900v/ph. O Viét Nam, viéc nghién ciiu
bom ns cao trong nhitng ndm gan day da dat dwoc mét so két qud nhat dinh. Hau hét cdc bom ns
cao ndy déu tham khdo mét sé théng sé va ddc tinh ciia bom OP6 véi ns=900 v/ph cuia Lién X6
cii. Qua phdn tich anh hudng ciia cdc théng sé chinh dén ddc tinh bom hwdng truc ns cao, tdc gid
bai bdo dd tong hop cdc van dé can leu ¥ trong thiee té thiét ké, dong thoi néu bit cdc két qua
nghién ciru bom ns cao da dat dwoc & nue ta trong nhitng ndm gan day.

Tw khoa: bom hudng truc, ns cao, duong kinh céanh, d, LT.

Summary: High ns axial pumps usually have the specific speed ns>1000 rev/min. Most of
capitalist countries are less interested in high ns pumps. The ns of popular pumps of the former
Soviet Union were only in the range of 500 rev/min to 900 rev/min. In Vietnam, the research on
high ns pumps in recent years has achieved certain results. Most of these high ns pumps have the
reference of some parameters and characteristics of OP6 pump with ns=900 rev/min of the former
Soviet Union. Through the analysis of the influence of the main parameters on the axial pumping
characteristics, the article summarizes the issues to be noted in the actual design, and highlights
the results of high ns pumps researching in our country in recent years.

Key words: axial flow pump, high ns, impeller's diameter, d, L/T.

1. TONG QUAN VE BOM HUONG TRUC Ns  hién nay thuong c6 ns nam trong pham vi tir 450
CAO VA CAC PHUONG PHAP THIET KE v/ph dén 1000 v/ph. Nhitng bom c6 ns 16n hon
1000 v/ph thudong goi 1a bom c6 ty tde cao hay

1.1. Téng quan vé bom hwéng truc ns cao 8
bom ns cao (xem hinh 1).

Bom huéng truc 1a bom ma tdm khéi luong cta
dong chay & trong phan din dong chuyén dong
theo chiéu hudng tryc.

Bom hudng truc dugc st dung rong rai trong
moi linh vuc cta nén kinh té, dic biét 1a van dé
ti€u thoat nudc & cac do thi, & cac khu cong
nghiép, cac khu vic dong bang ven bién, bom dé
chuyén nudc cac luu vye... Cac gam bom da

Céc bom hudng truc duoc nghién ctru va thiét

ké ché tao hién nay thuong c6 cot nudc tir 2m
A Lo . J 3

dep 20m, Ym lru lugng l6n den' 100000 m*/ h,' dugc Lién X0 cii trude day nghién ciru da phu

D¢ phan bi¢t cac loai bom nguoi ta dua vao so kha ddy & céc ving lam viée ciia cot nudc tir

vong quay dac trung ns, Nhing bom hudng true 5 511 4¢n 20m va luu luong tir 1800m¥%h dén

dlI(_)’C nghlén cuu thiét ké va Ché tao su dung 100000 mS/h Tuy nhién. cic gam bom ¢O ns
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>1000 v/ph gan nhu khong dugc cong bd trong
thye tién ciing nhu trong cac tai liéu thiét ké.

Hién nay, trudc anh hudng cua bién ddi khi hau
va nudc bién dang, viéc nghién ctru mé rong
pham vi img dung bom hudng truc véi cac gam
bom ¢6 ns cao hon 1000 v/ph dé ché tao duoc
cac bom co6 cot nudc thép hon, luu lugng cao
hon, hiéu suét cao, dap ung nhu clu thuc té,
tang hiéu qua dau tu, tao diéu kién mé rong céc
loai hinh nha tram phu hop véi cdc mo hinh
canh tac hi¢n nay ctua nong nghiép va thuy lgi
cling nhu cac nganh kinh té bién va tiéu thoat
nude, xir Iy nudce thai, 6 két cdu nho gon, thuan
tién trong van hanh khai thac... la nhu cAu quan
trong va cap thiét khong chi giai doan hién nay
ma con 1a sy nghiép lau dai cia chuyén nganh
may thuy luc canh dan.

L1 " "
H¢ Ngn HE 180 HE ANSE

50 106 07
100 212 1415
200 424 283
300 Hni7 4245
400 844 Shil)
S0u 161 IS
600 1273 KA
00 1486 s
W00 1098 11320
WX 1410 12754
1000 2122 14149
1 100
13

Logi birm

Livm

Hinimy

Hudng trys

Hinh 1: Phdn loai may bom theo ns

1.2. Tong quan cic phwong phap thiét ké
bom hwéng truc ns cao

Pé tinh toan thiét ké bom hudng truc néi chung
cling nhu bom hudng truc ns cao ndi riéng, hi¢n
nay ching ta c6 cac phuong phap thiét ké sau
day:

* Phwong phap twong tw hinh hoc.

Pay 1a phuong phip don gian nhat, dua vao
bom mau hodc cac bom md hinh c6 nstwong tur.
Theo phuong phap niy chi can nhan cac kich
thudc ciia bom mau véi mot hé sb xac dinh dua
vao cac thong s6 1am viéc ctia bom thuc va bom
mau.

Pé tinh toan thiét ké theo phuong phap nay thi
can phai c6 ban thiét ké chuin cia bom méu
hodc mé hinh két hop vdi cac duong dic tinh
ning luong dé xac dinh hé sé chuyén d6i néu
khong c6 ban thiét ké chuan thi ban thiét ké méi
s¢ khong dat dugc cac thong sb lam viéc cua
bom. Tuy nhién hién nay sé lugng cac miu
canh duoc cong bd khong nhiéu, da phan 1a tai
lidu chép tay cua cac can bd nghién ctru chuyén
tir nuwdc ngoai vé theo cac mau OP cua Lién X6
trude ddy, cac mau canh ciia bom hudng truc ns
cao hau nhu khong co.

* Phuwong phap mét toa do.

Uu diém cta phuong phap nay 1a phuong phap
thiét ké don gian c6 hiéu qua. Profil canh dam
bdo gbéc vao goc ra cua canh phu hop vdi voi
dac tinh dong chay nén dugc st dung kha rong
rai. Tuy nhién phuong phap nay doi hoi nguoi
thiét ké phai c6 kinh nghiém trong viéc lya chon
céc thong s hinh hoc ban dau cia ludi canh.
Khong nhiing vay viéc thiét ké ludi canh chi co
thé thuc hién bang phuwong phap thii cong kho
1ap trinh.

* Phuwong phap lyc ndng.

Pay la phuong phap st dung rong rii ¢ nhiéu
nudc trén thé gigi. Banh cong tac dugce tinh toan
cho mot s tiét dién tir bau canh dén vé bom.
Phuong phép nay c6 dic diém 1a khdi luong
tinh toan don gian, stir dung cac profil tin cay c6
hiéu suét cao.

Trén thuc t& mdi tiét dién la mot profil, cac
profil khac nhau s€ c6 hé¢ s6 luc nang khac nhau,
néu chon céc profill khi dong thoéa man hé s6
lyc nang, luc can t8i wru thi cac tiét dién co profil
khac nhau. Khi xau canh kho dat dugc dam bao
su sudn déu cua canh, chinh vi vay trong qua
trinh thiét ké phai v& va diéu chinh cac thong s6
nay nhiéu lan gay kho khin cho viéc 1ap trinh.
* Phuong phap XTZT'.

La phuong phap dya trén gia thiét 1a d6 cong
ctia dudng nhén profill c6 anh hudong quyét dinh
téi luu sb van tde hay c6t ap do canh tao nén,
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do vay ciing anh huéng quyét dinh dén luu sb
van tdc hay cot ap ciing nhu luc nang tac dung
1€n profil canh. Dya vao quan h¢ cia hé $6 luc
nang Cy véi luu s van tde bao quanh profil va
quan h¢ dac trung cua hé s6 luc nang Cy voi
gdc dac trung cho do cong cua profil B0 ta xac
dinh duoc goc PO theo cac thong sb hinh hoc va
dong hoc cua canh. Trong truong hop nay profil
la mdt cung tron. Pay 1a mot phuong phap kha
kho, ndé duoc st dung rong rai trong cac nha
may ché tao canh & Lién x.

* Phwong phdp phwong trinh tich phdn cua
Vozonhexenkin - Pékin.

La phuong phap dugc st dung phd bién & Lién
X6 cii dé thiét ké bom hudng truc phuong phap
Vozonhexenkin - Pékin coi duong nhan la mot
cung tron, khi d6 c6 thé giai dugce phuong trinh
tich phan cua ham dong ctia dudong dong tao ra
ham song phang khong nhiéu va dong xody tao
boi cac lién hop phan t trén dudng nhan cua
cac profil trong ludi theo phuong phap nay, tac
dong cua profil 1én dong chat 1ong dugc thay
thé boi xoay phan b doc duong nhan theo 1
quy luat xac dinh. Dong chay tong hop duoc
xéac dinh bang tong dong song phang va dong
x04y tao bdi cac xody doc theo duong nhan
profil, do d6 profil ¢ chiéu day mong vo cung.
Dé xac dinh chiéu day profil ta dap d6 day trén
duong nhan theo mot quy luat xac dinh bang
cach chon cac profil thuc nghiém c6 dac tinh
khi dong tot rdi 1ay quy ludt phan bd do day cua
n6 dé lam mau chuan cho profil thiét ké mai.

* Phuong phdp phdn bé xody cia Lexokhin-
Simonov.

Phuong phép nay coi duong nhan cuia profil 1a
mot cung cong bat ki. Theo phuong phép nay,
tac dong cua cac profil 1én dong chét 1ong duoc
thay thé boi cac xody phan bd doc theo dudng
nhan theo mot quy luat xac dinh. Dong chay
tong hop duoc xac dinh bang tong cua dong
song phang khong nhidu va dong cam g tao
boi cac xody phan bd trén cac dudng nhan cia
profil. Bang cach xac dinh dudong dong tong
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hop nay ta s€ xac dinh dudng nhan cua profil,
d6 ciling 1a profil canh c6 chiéu day mong vo
cung.

Dé xac dinh profil c6 chiéu day hitu, ta ddp do
day trén duong nhan profil theo mét qui luat xac
dinh béng cach chon cac profil thuc nghiém co
dac tinh khi dong t6t rdi 14y qui ludt phan bd do
day ctia n6 dé lam mau chuén cho profil thiét ké
moi.

* Phwong phdp cdc diém ki di cia Léxokhin,

La phuong phép tinh toan canh c6 d day hiu
han tuong tu phuong phap Lexokhin- Simonov.
Theo phuong phép nay, tac dong cua cac profil
canh c6 chiéu day hiru han 1én dong chét long
duoc thay thé boi cac xody, ngudn va ty phan bd
trén duong nhan profil. Puong dong khép kin
ctia dong tong hop boi dong song phing khong
nhidu va cac dong phu tao béi xody, ngudn va tu
s& 14 chu tuyén profil.

Trong thuc té thiét ké véi cac bom thong dung,
phuong phdp nay it dugc str dung vi n6 kha
phurc tap, khoi lugng tinh toan 16n.

2. CAC Vg&N PE NGHIEN CUU TRONG
THIET KE BOM HUONG TRUC Ns CAO

2.1. Cac thong s6 anh hwéng chinh

2.1.1 Puong kinh canh banh céng tic D va s6
vong quay n

Véi cling mot thong s6 H va Q, ¢6 thé thiét ké
canh banh cong tac ciia bom vé1 cac duong kinh
D va s6 vong quay n khac nhau va chiing s& c6
hiéu suat thuy lyc khac nhau.

Nhu vay, viéc lya chon thong s6 D va sd vong
quay n 1a rat quan trong. D va n khdng ché boi
van tdc vz, van tdc vz cao twong Gmg véi n 16n
néu ta khong ting D, diéu nay lam ting ton that
trong canh banh cong tac va nguoc lai.

Thuong cac may moc cong nghiép noi chung va
bom ndi riéng, xu huéng can phai cd ging dé
kich thudc cang nho, cang gon thi cang t6t. Vay
D khong thé ting ma c¢b gang giam, dé giam D
thi n phai tang.
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Khao sat cac moi quan hé sau:

Sd vong quay duoc xac dinh dya theo hé s6 xam
thuc ty toc C:

5,62[n],/Q.A
CEE (1-1)
_ _C(Hpg)* )
[n] = 5,62[n],/QA (1-2)

Pbi voi bom hudng truc thong thuong:
C~1000; Hho=10m; A: Heé sb du trit 14y 1.07
Khi tinh toan thiét ké canh banh cong tac, nhiém
vu cua ching ta 1a chon va kiém tra n thoa man
nho hon [n] theo cong thirc (1-2).

Duong kinh D dugc chon theo cong thic:

vz = (0,06 = 0.08)3/n2Q (1-3)

Sau d6 kiém tra tich s6 nD theo cong thc:

nD = 450 + 560 (1-4)
Trong qué trinh tinh toan thiét ké, viéc lua chon
hai thong s6 D va n theo céc cong thiuc (1-2),
(1-3), (1-4) déu cho két qua tot. Vi vay c6 the
str dung cac cong thirc nay dé tinh toan cho cac

bom c6 ns 16n hon 1000 v/ph.
2.1.2. Ty sé bau d

Kich thudc bau banh cong tac ldy cang nho
cang tot. Su giam nhd ty so bau bi han ché boi
hai nguyén nhan:

Nguyén nhan tht nhat: Lam ting géc a va
B° qua muc nén lam cho dong chay dé bi
tach dong.

Nguyén nhan thr hai: Duong kinh bau phai du
dé 16n hon duong kinh truc, du 16n dé lap 14
canh va su can thiét phai dat co cau quay canh
trong bau & cac bom canh quay.

Viéc giam ty s6 bau khong mang lai sy thay d6i
dang ké vé mat hi¢u suat.

Céac bom hudng truc cot nudce thap co hiéu suat
cao cua Lién X0 cii da cho thay ty s6 bau hi¢u
qua nhat nam trong khoang 0.4 — 0.6 [4].

“Khi giam ty sé bau tr 0.35 xudng 0.32
thi...hiéu suat giam khong nhiéu khoang 0.5%,
nhung khi giam ty s6 bau xudng 0.28...hi¢u
suét cling giam dang ké 1.1%” [5].

(Ku)tu
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Hinh 2: D6 thi quan hé K= f(ns)

Ty s6 bau anh huong dén ca dic tinh ning
luong va xam thyc thong qua kha nang thoat Q
va hé sb xam thuc o. Quan h¢ gitra cac yéu to
trén thé hién qua biéu thirc:
0,380!°
O-gh = (1_3) 2

(1-5)

“V6i cung gid tri Q1’, néu d giam thi ogn

05 <

04 /’f/
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Hinh 3: Dé thi quan hé d= f(Khtu)

giam... Nhung ty s6 bau qua nho co thé s& gay
ra hién tugng tach thanh ctia dong chay & céc
tiét dién sat bau lam ting ton that... Ta thiy rang
khi giam d thi hiéu sudt c6 ting nhung khong
dang ké.

Két qua tinh toan 1y thuyét véi bom ns=1200
v/ph cho thiy:
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- Khi gidm ty s6 bau d tr 0.41 xudng 0.38 thi
hiéu suét thuy luc ctia canh banh cong tic ting
tu 89.40% 1én 89.46%.

- Khi giam d xubng 0.35 va 0.32 thi hiéu suét
tang thém lan luot 0.05 va 0.04...” [5].

Nhu vay, khi giam E, hiéu suét cia banh cong
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Hinh 4: Biéu do6 xdc dinh dé mau cho phép
Cuia lwdi canh & tiét dién bién

Nhu vay, giam ty s6 bau khong mang lai hiéu
qua dang ké, hiéu suét ting rat it. Thuong trong
tinh todn thiét ké ngudi ta chon ty s6 bau d theo
hinh 7 va hinh 8.

2.1.3. Mdt do day canh L/T

* Mat do day canh L/T c6 anh hudng 16n dén
murc do ton that ning lugng trong canh banh
cong tac. Khi ting L/T thi ton that do ma sat s&
tang 1én nhung ton thét do loe thi lai giam. Nhu
vay, phai co mot gia tri L/T nao d6 dé tong ton
that nang luong trong ludi 1a nho nhat. Quan hé
(L/Mp = f(Kn) 1a két qua khi giai phuong trinh
vi phan tim dai luong ton that ning lwong twong
d6i nho nhat ¢ trong ludi.

* Vi moi ludi profin cho trude co6 mot do léch
gi6i han cua dong chay AP, dén giéi han d6
dong chay trong ludi khong bi tach dong. Va
mdi mot goc ngodt cho trudc AP véi cac didu
kién khac déu gidng nhau s& twong g véi mot
gi4 tri nho nhat cia do day ludi L/T. Vi gia tri
do6 dong chay chua bi tach dong.

Thuyc té da ching minh rang: Khi thiét ké bom
c6 thé 1dy goc bing 80% goc 16n nhét co thé co
ctia ludi di cho dé lam goc ngodt cho phép cua
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tac s& tang nhung khong dang ké.

Mat khéc giam d dén bao nhiéu thi hoan toan
phu thude vao két cAu cua bau banh cong tac,
nhat 1a d6i v6i loai bom canh quay thi kha nang
dé giam ty sb bau nhoé hon d= 0.35 la khong
hién thuec.

N(%)

90 [

89.55|

89.40

B9 Ll

Hinh 5: Anh hirong cua ty sé bau dén hiéu
sudt thuy lyc ciia banh céng tac bom hiréng
truc ns=1200v/ph

dong chay. Goc nay goi la goc binh thuong va
dugc ky hiéu APpt. GOC APmax va ca APpt, phu
thudc vao cac thong sb két cau cua ludi: L/T va
vao goc dit o. Howell da xay dung duoc do thi
xac dinh mat d¢ day canh L/T nhé nhét cua ludi
theo cac gia tri AP va B2. D6 thi nay 1a cong cu
dé kiém tra gi6i han dudi cia mat d¢ day canh
L/T ddm bao cho dong chay trong ludi khong bi
tach dong.

* /T con anh huong dén chét luong xam thyc
cua day canh.

.. — 00555
gh Ky

T T\2
+0,73517 +0,2419Ky (1) (1-6)

Q}lan hé (1-6) cho théy su anh hu:’(”)’ng E:ﬁa L/T
doi v6i ogp, nghia 1a anh hudng dén chét lugng
xam thyc cia day canh. Nguoi ta da xay dung
duoc quan hé a,,= f(Kn). Db thi nay cho phép
danh gia chét luong xam thuc s& co ciia bom
dang thiét ké khi mat do diy canh L/T chon
theo duong cong (L/T)p = f(Kn) . Tuy nhién,
day chi 1a diéu kién bat budc dé dam bao canh
khong bi xam thyec. Néu chung ta chi tinh dén
ma sat thi L/T cang nho cang co loi.

Nhung giam L/T tir théng s6 nao? Thuong
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trong thiét ké, nguoi ta hay lay cac gia tri L/T
ciia cac mau c6 hiéu suét cao hién c6 dé thiét
ké canh méi, hodc 1ay L/T tir biéu db quan hé
(L/T)p = f(Kwn) 1a biéu dd quan hé ton that ning
lwong nho nhét trong day canh. Ngoai ra, viéc
ldy L/T theo cac mAu co hiéu suat cao ciing han
ché, vi cac mau nay khong phai dé co, dic biét
cac mau bom c6 ns trén 1000v/ph thi hién nay
khéng cé.

Mot sb cac cong trinh nghién ctru khoa hoc
trong nude khi nghién ctru vé thong s6 L/T cua
bom va tuabin huéng truc di khang dinh:

1. Giam L/T khoang 12% cho mau canh dugc
chon van chua xdy ra xam thue, khi gidm L/T
6% va 12%, hiéu suét 16n nhat giam déu 2%, tir
84,2% xudng 82% va 80,1% .

2. Néu giit nguyén ty sé bau d, thay d6i L/T,
chiéu cao hut s& thay doi theo, két qua nay duoc
thé hién trong bang 1.

3. Trén co s¢ phan tich ca hai khia canh hi¢u
sudt va xam thuc nhu trén ddy, ta nhan thay la
d6 giam L/T (liy theo miu OP6) nén gi6i han
toi da & khoang 10%. Néu d¢ giam L/T tang dén
15% va 16n hon thi chiéu sau dat bom ting rat
nhanh va c6 gia tri rat 16n.

4. M6i mét loai bom chi c6 mét gia tri L/T tbi
uu, khi tang L/T so vdi gia tri t8i wu, hiéu suit
bom sé& giam di va o dc cua dudng cong cot
ap s& 16n hon. Khi giam L/T so véi gia tri t6i
wu, hiéu suit ciia bom ciing giam di, va d6 doc
duong cong cdt ap cling thoai hon.

Bang 1: Chiéu cao hut ciia bom ns=1200 v/ph khi thay déi L/T

TT | Phuwong 4n tinh toan Hnda(m) [Zh](m)
1 | d=0.35, L/T khong dbi 0.192 -1.49
2 | d=0.35, L/T giam 05% 0.202 - 2.06
3 | d=0.35,L/T giam 10% 0.211 -2.63
4 | d=0.35,L/T giam 15% 0.23 -3.78
5 | d=0.35, L/T giam 20% 0.24 - 4.36

Nhitng phan tich trén day cho thiy mdi quan hé
1An nhau va anh huéng ciia cac thong s két cau
canh cua cac loai may thuy luc hudng truc dén
dic tinh nang lugng va hi¢u suit cua chung.
Nhitng phan tich nay cho phép ta di dén cac két
luan sau:

- Pé nang cao hiéu suit cia cac bom hudng truc
can phai chu y khi tinh toan, Iya chon cac thong
sO két cau. Tuy theo tinh ning ma lya chon céac
thong sd nay theo hudng ting hay giam so véi
cac bang biéu tham khao hay cac bom co hiéu
suét cao tuong tu.

- Trong céac théng sd két cau, L/T 1a thong sb
quan trong c6 anh huéng chinh dén chat lwong
thuy luc va xam thyc, va do d6 dén hiéu suat
ctia by canh. Nhimg bom thiét ké khong tham
khao duogc thong sb L/T ciia bom méu tuong tir

thi nén chon mau c6 vong quay dic trung gan
nhat dé dinh hudng trong budc chon dau tién,
sau d6 hiéu chinh theo cach:

+ Bom thiét ké c6 ns cao hon bom mau thi chon
L/T nhu bom mau i giam theo ty 18 tir 10%
dén 20% va thir dan bang mo hinh toan hodc
bang mo hinh vat Iy

+ Bom thiét ké c6 ns nhd hon bom mau thi chon
L/T nhu bom mAu rdi ting dan theo ty 18 tir 10%
den 20% va thtr dan bang mo hinh toan hodc
bang mo hinh vat 1y.

- Lya chon nD theo hudng D cang nho cang tot
trén co s dam bao [n].

- Trong bom huéng truc, ty sé bau cang nho
cang tot. Tuy thudc vao ket cau dé chon va
thong s6 nay khong anh hudng nhiéu dén hi¢u
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suét va kha nang xam thyc cua b canh.
2.2. Vé dic tinh néing luwong va diic tinh xam thuc

Trong nhiing nim qua, ching ta da c6 mot sd
cong trinh nghién ctiru vé& bom cot nudce thip, ns
cao. Tuy nhién phan nghién ctru thuc nghiém
cua cac cong trinh nay chi dung lai & budc xay
dung dac tinh 1am viéc, con van dé xam thuc
chi dugc nghién ctu bang mé phong trén mé
hinh toan, thuc té chua thi nghiém xam thuc véi
cAc mau ns Cao NAy.

Hinh 6: Bdc tinh tong hop bom OP6

Hau hét cac nghién ciru nay déu tham khao mot
phan céc thong s6 cia mau OP6 (chu yéu 1a L/T,
dva Smax) va dugc hiéu chinh trén co s cac két
luan c6 dugc tur cac nghién ctru nhu da néu &
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80 ?\ 7 —n=fQ)
70 ] —Nir = f(Q)
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50
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Hinh 7: Bdc tinh nang lwong bé dan dong
bom HT3600-5, ns=1000v/ph

| KHOAHOC

(of0] [e] \[e]3]2

phan 2.1. Cho dén nay miu OP6 véan la mau

thong dung nhat va duoc tham khao nhiéu nhit
trong cac cong trinh nghién ctru vé bom hudng
truc ns cao tai Viét Nam.

Duva vao dac tinh téng hop cua bom OP6, c6 thé
xac dinh duoc cot ap du triv chéng xam thuc cia
bom tai cac vi tri goc xoay va cac diém lam viéc
khéc nhau. Khi tinh toan thiét ké bom ns cao ¢6
tham khao mau OP6, c6 thé tham khao cac gia
tri nay dé tinh toan ra dugc chiéu cao hit cua
bom dam bao khong xdy ra xam thye.

Duéi day 1a dic tinh niang lugng mot sé bom
hudéng truc ns cao dugc nghién ctru thanh cong
va ung dung vao thuc tién tai Viét Nam trong
nhimng nam gan day:

*/ Bom HT3600-5: H=5m, Q=3600m%h;
ns=1000v/ph

Pay 1a bom hudng truc kiéu budng xoidn dugc
nghién ctru pht hop dé thay thé cac t6 may bom
loai 4000m>/h truc ngang cii 30HTN-90.

*/ Bom HT9050-3.25: H=3.25m, Q=9050m%/h;
ns=1200 v/ph

NELKW)
Mm)

Hinh 8: Bdc tinh nang hrong bé dan
dong bom HT9050-3.25, ns=1200v/ph

*/ Bom capsule, ty toc cao c6 ns = 1200v/ph, H=2m, Q=12000m%h
*/ Bom capsule, ty toc cao ¢6 ns = 1100v/ph, H=2m, Q=7000m%h
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Hinh 9: Bdc tinh nang hrong bg dan dong Hinh 10: Ddc tinh ndng lrong bg dan dong
bom mau logi huréng truc capsule, ns = bom logi huwong truc capsule,ns =
1200v/ph, H=2m, Q=12000m%/h 1100v/ph H=2m, Q=7000m%/h

*/ Bom hudng truc Q=8000m?h; H=1,8m; n=490v/ph; ns=1715 v/ph
*/ Bom huéng truc Q=8000m?h; H=1,9m; n=590v/ph; ns=2065 v/ph

Mau 1a, 3 cénh géc 0° Mu 3a, 3 cénh géc 0°
N, kw n% Hm N, kW n% Hm
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104 20 = m " 104 205 o0 Y R PR - .
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Hinh 11: Pdc tinh bom huéng truc Hinh 12: Dac tinh bom hwong truc
ns=1715v/ph, Z=3 ns=2065v/ph, Z=3
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