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TOM TAT

Bai bao trinh bay phiwong phdp xdy dung mé hinh toan hoc va giai bai toan thudt phong
trong ciia vii khi khéng gidt ¢6 buong dot cao dp. Mé hinh bdi todn dwgc xdy dung trén co so ké
thira mé hinh thudt phong cua dong co tén lia, sing phdo thong thuong va bo sung cdc phuong
trinh dac thu cho vii khi khong gidt co buong dot cao dp. Bai todn dwge gidi bang phwong phap
tich phan 6 trén phan mém MATLAB. Két qua tinh todn xdc dinh dwoc quy ludt thay doéi cua ap
sudt buong cao dp, dp sudt buong thdp dp va van toc cia dan. Két qua bai bao phu hop véi s6
ligu thiét ké cua hé vii khi ¢ 93 mm, chiing té mé hinh bai todn dam bdo dg tin cdy, lam co s¢
cho tinh toan thiét ké va khdo sat anh hwong ciia cdc tham so két cau dén dong hec hoc ciia vii
khi khéng gidt c6 buong cao dp.

Tir khéa: Vii khi khong giat; Thuét phong trong; Cao thip ap; Budng cao &p.
1. PAT VAN DPE

Vi khi khong git (dong-phan luc) cd budng dt cao ap (PPL-BCA) duoc nhiéu nudc trén
thé gioi su dung rong rai nhu t6 hop dan nhiét ap RPO-A, dan chiay RPO-Z, dan chong tang, ...
Uu diém cua vii khi ndy la thude phong chdy trong budng cao ap (BCA), dan & budng thap ap
(BTA). Trong buong thap ap khi thudc phong gian no, tic dung vao dan va nong sung. Buong
cao ap c6 ap suat cao nén thude phong chay on dinh, dan & budng thip ap nén tai trong tac dung
1én dan va nong thap. Khi thudc phut ra phia sau tao xung luc triét tiéu xung giat Iui cta vii khi,
khi thudc c6 thé phut tir BCA, BTA hoic ca BCA va BTA [1, 6].

REERANI

5
===
a) b) c)
Hinh 1. So @6 nguyén 1y ciia vii khi DPPL-BCA.
a) Khi thuéc phut tir BCA; b) Khi thuc phut tir BCA va BTA; ¢) Khi thuée phut tir BTA

Vi khi BPL-BCA két hop giita sting phéo thong thuong va déng co phan luc. Do vay, khi xay
dung mo hinh s€ ké thira dugc cac phuong trinh co ban cua ca hai: phuong trinh chay va sinh
khi, phuong trinh phut khi, phuong trinh chuyén dong cta dan.

C6 mot sb nghién ctru vé vii khi c6 budng cao ap, cu thé nhu [2, 4, 8, 11] dd xay dung va giai
bai toan thuat phong trong cia vii khi c6 BCA, [3] da xay dung md hinh bai todn thuat phong
trong cho vii khi PPL-BCA cho trudng hop khi thudc phut tir BCA va BTA, [10] xiy dung
phuong trinh ning luong cia vii khi dong phan lyc c6 tinh dén thé nang ap suat cua san pham
chéy. Tuy nhién, mé hinh cua cac nghién ciru niy chua tinh dén cac yéu t6 nhu: nhiét d6 ban dau
cta thudc phong, su trao doi khi qua lai gitta BCA va BTA, luc can ¢ khoang phia truéc dau dan
do ¢6 nip bit kin.
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Bai bao xay dung mo6 hinh bai toan thudt phong trong cuia vt khi DPPL-BCA cho truong hop
khi thudc phut khi tir BCA, c6 tinh dén anh hudng cua cac yéu td: nhiét d6 ban dau cua thudce
phong, su trao doi qua lai khi thude gitta BCA va BTA, luc can ¢ khoang phia trudc dau dan do
c6 nap bit kin, thé ning ap suit ctia khi thudc trong phuong trinh nang lugng. M6 hinh bai toan
dugc ap dung trong tinh toan, thiét ké va khao sat anh huong ciia cac tham sd két cau dén dong
luc hoc, tir d6, lua chon cac tham sb tdi wu theo céc yéu cau dit ra.

2. XAY DUNG MO HINH

2.1. So'dd thuit phéng va nguyén ly lam viée ciia h¢ PPL-BCA

So db thuat phéng cia hé DPL-BCA phut khi tir BCA dugc trinh bay nhu hinh 2. Khi ban, bo
lira moi chay thudc moi va thudc phong trong BCA. Khi ap suit khi thudc bén trong BCA dat
dén mot gia tri nhét dinh s& pha cac nép bit cua loa phut phia trudc va cac loa phut lam viéc phia
sau. Khi thudc phut qua loa phut phia trudc vao BTA dong thoi phut qua cac loa phyt lam viée
phia sau ra bén ngoai (hinh 2a). Khi chénh Iéch ap suét khi thudc gitta BCA va BTA du lon s&
gidi phong khdp noi day dan chuyén dong vé phia trudc tir d6 tao so toc ban dau cho dan. Khi ap
suat khi thudc trong BCA tang 1én dén cac gia tri xac dinh cac loa phut diéu chinh sé& lan luot

dugc mo thong, dam bao 4p suat trong BCA khong vuot qua gid tri cho phep (hinh 2b).
10 9 876 5 4 3 2

b) i

Hinh 2. So dé thudt phong ciia vii khi khéng gidt ¢ buong dot cao ap phut khi tir BCA:
a) Khi thuéc phut qua loa phut phia truée va loa phut lam viéc phia sau;
b) Khi thuéc phut qua loa phut phia truéc, loa phut lam viéc phia sau va loa phut diéu chmh

1. Ndp bit; 2. Khoang phia trucce dau dan; 3. Ongphong (nong); 4. Pau dan; 5. Khép noi;

6. Buong thdp dp; 7. Loa phut phia trude; 8. Buong cao ap; 9. Thudc phong;
10. Loa phut lam viéc phia sau; 11. Loa phut diéu chinh.
2.2. Xay dwng mo hinh toan hoc ciia bai toan thuit phong trong

Hé PPL-BCA c6 két cau va nguyén 1y hoat dong méi, két hop giira dong co tén lira va sing
phao thong thuong.

K¢é thira mo hinh thuat phong trong cua dong co tén lira, sing phdo thong thudng, cac gia
thiét dua ra gém [6, 10]:

- Thubc phong chay theo quy luat hinh hoc;

- Thanh phan ctia san pham chay khong thay ddi trong sudt qué trinh chay;

- Khéng co cac phan tir thuée phong chua chay hét phut ra khoi loa phut;

- Xem ép sudt khi thudc, nhiét d9, thé tich riéng va mat d6 khi thude 1a nhu nhau & moi diém trong
BCA va BTA. Ap suit khi thudc trong BCA va BTA 14 ap suét trung binh thuat phong. Dan chuyén
dong dudi tac dung cua ap suat trung binh thuat phong cia BTA;

- Chuyén dong cua khi thudc trong loa phut 1a chuyén dong 6n dinh, mot chiéu ¢ mdi thoi
diém. Gia thiét nay cho phép sir dung cac cong thirc khi dong ciia dong khi 6n dinh vao viée tinh
toan lugng phut khi twong dbi trong qué trinh xay ra hién tuong ban;

- Thubc mdi chay hét tirc thoi, moi chay dong thoi va tire thoi thube phong;

- Bo qua anh huéng khe hé giita diu dan va nong sung;
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- Pan chuyén dong tinh tién truot trén nong sting (khong c6 chuyén dong quay);

- Tt ca cac cong thir yéu ciia khi thudc, ton that nhiét dugce tinh vao hé s ting ning dau dan g.

Hé phuong trinh mé ta cic qua trinh xay ra trong so dd thuat phong niy bao gdm cac phuong
trinh ké thira tir m6 hinh thudt phong cia dong co tén lira, sung phao thong thuong va cic
phuong trinh dic thi cho hé vii khi PPL-BCA. Céc phuong trinh ké thira gdm: cac phuong trinh
md ta quy luat chay va sinh khi, phuong trinh chuyén dong ctia dan [6-8].

% _ P. [1_kt (Toa _th)]il

1
dt [, @
dy 2\ 0z
— = y(1+2A2+3uz° ) — 2
i x( 1 )dt @)

dL
—=V 3
pm (3)

Trong d6: pe, pr, - Ap suat khi thude trong BCA, BTA; y, 4, 1 - Cac dic trung hinh dang ctia
thuc phong; z, w - Bé day chay twong dbi, lugng thudc phéng chay twong ddi; v, L - Van tdc
dau dan, quang duong chuyén dong cua dan trong nong sung; ¢ - H¢ sb tinh cong thu yéu; Ig -
Xung luong toan phan cia 4p sudt khi thudc; Tog, Tie - Nhiét do ban dau va nhiét do tiéu chudn
cua thudc phong.

Céc phuong trinh dac thu cho vii khi BPPL-BCA bao gégn: céc phuong trinh trao doi khi giita
BCA va BTA, phuong trinh phut khi tir BCA ra khi quyén, cac phuong trinh nang luong cua
BCA va BTA, céc phuong trinh bao toan khoi lugng khi thuéc & BCA va BTA, céc phuong trinh
trang thai trong BCA, BTA va khoang phia truéc dau dan.

a) Phwong trinh trao doi khi gitta BCA va BTA

Khi thudc trong BCA phut qua loa phut phia trudc vao BTA day dan chuyén dong. Khi ap
suét trong BCA 16n hon BTA khi thudc s& phut tir BCA sang BTA, nguoc lai khi thudc s€ truyén
tr BTA sang BCA. T6c d6 trao doi khoi lugng san pham chay gitta BCA va BTA dmy gc dugc
xac dinh boi dién tich tiét dién loa phut phia trude va twong quan gitra cac ap suat p. va p; trong
BCAVaBTA[2, 3,6, 7]:

%1?1 Pe ks, khi 2o >k,
«f 7 Py
2 Ko +1

ko o
PnS, P | 2K, (&j [P ,khi1<&<kgh
pc pt

dm, 4 PSPy . P
rde 0 — K,, khi =+ >k 4
dt Ff 7, 0 pc gh ( )

2 Ko +1

3 3
_ PSP | 2K [&j - [&j , khil< LI K
Py Py P

0 khi p.= p,

Trong d6: f - Luc thudc phong; S; - Dién tich tiét dién t&i han loa phut phia truéc; ¢,, - H¢ $6
t6n that luu lugng phut khi qua loa phut phia trudc;
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- Céc hing s6 Ko, Kgh dugc xac dinh theo cong thirc:
Ko +1 Ko

2(ko-1) i
Ko = 2 Ko 5 Kgn :(ko-’-l)k l
k, +1 2

- ko 1a chi s6 mii doan nhiét ctia khi thudc;

T T , ,
- 7,===, r, == lan luot 1a nhiét d6 twong ddi cta khi thudc trong BCA va BTA; Ty, T, Ty
cTThTT g g
1 1

lan luot 14 nhiét d6 chay cua thudc phong trong diéu kién déng tich va nhiét 6 cua khi thude
trong BCA, BTA.
b) Phuwong trinh phut khi tir BCA ra khi quyén qua cdc loa phut lam viéc

Pad2Pe g khi Pe> i
f TC pkk
Mo _ 2 ol )

gh

dt o “
(02282 P 2kO [&J —(&j ,khil< & <k

\/ﬁ ko -1 pc pc p

Trong d6: S,. Tong dién tich tiét dién toi han cia cac loa phut 1am viéc; ¢y . Hé s6 ton that
luu lugng khi phut qua loa phut 1am viéc; py - Ap suat khong khi.

Kk

¢) Phuong trinh phut khi tir BCA ra khi quyén qua cdc loa phut diéu chinh
(¢2383 + (”2484 + (02585) P. Ko , khi & > kgh

Jfrc P,
. 2 o t1 (6)

t kO kO
((02383 + (02484 + ¢2585) pc 2k0 ( p ] _( pkk ) , khl <1& < k

N3 w1l p.) Un. b,

P.
Trong do6: Ss, Sy, Ss - Téng dién tich tiét dién t6i han cta cac loa phut diéu chinh ¢o6 duong
kinh 1an luot 1a $6,6 mm, ¢5,5 mm, ¢5,0 MM; @23, @24, @25 - HE 50 ton thét luu lugng khi phuyt
qua loa phut di€u chinh c6 duong kinh lan luot 1a $6,6 mm, ¢5,5 mm, ¢5,0 mm.

dmpk2

gh

d) Phwong trinh bao toan khoi lwong san pham chdy trong BCA
Tai thoi diém t dang xét, khdi lugng san pham chéy trong BCA 1a my.. Theo dinh luft bao
toan khoi lugng, ta co:
_dmkc = wd_l// _ dmtr.dc _ dmpkl _ dmpk2 (7)
dt dt dt dt dt

e) Phuong trinh nang luwong trong BCA

Tai thoi diém t, thudc phong chay mot lugng wy, khi thuc phong trong BCA phut ra ngoai
mot luong (Mp+Mpz), trao d()j véi BTA mét lugng My g. Sau khoang thoi gian dt Tugng thudc
phong chay thém wdy, khi thuoc phong trong BCA phut ra ngoai thém mét lugng (dMpa+dmpie),
trao d6i véi BTA thém mot lwong dmy ge.

Khi thudc trong BCA duoc cip thém luong nhiét do thude mdi va thude phong chay tao ra:

aQ, :Clea)d—Wz—R kOTOa)d—W: o f a)d—l'// (8)
dt dt k—1°°“at k17 dt
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Theo [6, 10], nang lwong cﬁavkhéi khi cé khéi luong dmy g, phut ra kh(”)j BCA bﬁng dong
ndng cua khoi khi d6 ma n6 chuyén dong véi vén toc gidi han gy, tirc 1 van toc phyt khi khi ma
ap suat va nhiét ham ctia né bang khong.

f 2k
Voni = K _1RTi 9)
0

Ning lugng khi thudc trao dbi véi BTA:
dEtr.dc _ldmtr.dc V2 _ kO RT. dmtr.dc _

Kof _dm g
dt 2 dt " k-1 ' dt k-1 dt (10)
Trong d6: 7; = 7 Khi p. > py; 7 = 7 Khi p.<p:.
Ning lugng khi thudc phut ra ngoai khi quyén:
dE,. _ kf Tc(dmpkl . dm,,,
dt k, -1 dt dt

Khoi khi trong BCA c6 khoi lugng m, =@y —m, , —m,, —m,,, nhiét do T, c6 ning

) (11)

lugng (nhié¢t ham) gém ndi nang U, va thé nang ap sut P..

f f
U=mCT.=m ——7.=m ——r
c ke™v ' c ke ko _1 c ke ko _1 c (12)
Pc:mkc pm :mchTc:mkchc (13)

m

A

Vay

dU, +P) kT (drCm . dmkcj w

= T

dt k-1 dt " dt

Phuong trinh cén bang ning luong trong BCA theo dinh lut thir nhat cua nhiét dong hoc
duoc viét nhu sau:

dQc = dE[r.dc +dEpkc +d(Uc + Pc) (15)
Thay cac biéu thirc vao, qua mdt s6 bién doi thu duge:
% _ (1-7.)ody — (7, —7.)dm, 4

dt M (16)
Trong d6: 7; = 7. Khi p. > py; 7 = 7 Khi p.<p:.
f) Phuong trinh trang thdi khi thuéc trong BCA
fz.m,
Pe= (17)

w
WOc - g(l_ l//) - amkc

Trong do: « - Luong cong tich cta khi thude phong; Woc - Thé tich riéng va thé, tich ban dau
cua BCA; y - Lugng thudc phong dé chay twong doi; 6 - Trong lugng ri€ng cua thude phong; w -
Khoi lugng thuoc phong.

) Phuong trinh bdo toan khoi heong san pham chdy trong BTA

Tai thoi diém t dang xét, khéi luong san pham chay trong BTA 1a my,. Theo dinh luat bao toan
khoi lugng, ta co:

dm, dm

tr.dc 18
dt dt (18)
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h) Phuong trinh nang luong trong BTA

Tai th(‘;i diém t, khi thude phéng da trao déirvc'ri BCA mot lugng My gc, dau dan chuyén dong
Vg'ri van toc V. Sau khoang thdi gian dt khi thuoc trao doi thém véi BCA mét lugng dmy g, van
toc dan tang thém dv.

Nhu vay, BTA trao ddi voi BCA mot nhiét lwong dEy 4, tuong tu (11):

dEtr.dc — kof T drnlr.dc
dt  k,-1"' dt
Trong d6: 7= 7. khi pc > py; 7= 7 khi pc<p:.

(19)

. .30 N 1 A 5 7 A A
Tai thoi diém t, dong nang cia dan bang E(omv2 , nén phan nang lugng cua khi thudc chuyén
vao dong nang cua dan sau khoang thoi gian dt dugc tinh nhu sau:
1
dA=d (E eMv?) = pmvdv (20)

Khéi khi trong BTA c6 khdi lugng m, =m, ., nhiét d6 T;, c6 ning lugng (nhiét ham) gom:
ndi nang U; va thé nang ap sut P, twong ty (14) nhan duoc:
k, f
k, -1
Phuong trinh cén bang ning luong trong BTA theo dinh luat thir nhat ciia nhiét dong hoc
duogc viét nhu sau:

dU. +R)=

(z,dm, +m,dz,) (21)

dEtr.dc = dA+ d(Ut + Pt) (22)

Thay cac bi€¢u thic vao, qua mot s6 bién doi thu dugc:

k,—1
—7,)dm, . — >~ pmvdv
% ~ (TI z-t) tr.dc kof (p (23)

dt My,

Trong do6: 7= zc khi p.> py; 7= 7 Khi pe<p..
i) Phwong trinh trang thdi khi thuéc trong BTA
fz,mg

P W, —am, +S.L (24)

Trong d6: « - Luong cong tich ciia khi thuéc phong; W, - Thé tich riéng, thé tich ban dau
cua BTA.
i) Phuwong trinh trang thdi khéng khi trong khoang phia tricéc dau dan

Do 4p suét pha v& nép bit thép, thot gian xay ra rat nhanh nén nhiét d6 trong khoang thay doi
nhd, gia thiét qua trinh nén 1a dang nhiét. Ap suat khong khi trong khoan dugc xac dinh theo
cong thirc:

P, Wos .
P g, <y
Py =9 Wp —S,L (25)
pkkl khl p3 > pghS

Trong do, W3 1a thé tich ban dau cta khoang phia trudc dau dan.
k) Phirong trinh chuyén déng ciia dan trong nong sing
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ﬂ — Sn ( P — p3)
dt om
Trong do, Sp, m lan luot 1a dién tich tiét dién ngang va khdi lugng cua dau dan.
Hé phuong trinh thuat phong trong ctia vii khi DPPL-BCA gdm cac phuong trinh: (1)-(7), (16)-
(18), (23)-(26).

Diéu kién ban du ciia phan hé phwong trinh vi phan:

W
=0y =y;2=2;,v=0,L=0;p, = Po; Mo = pk;TOt;

t
P = Pu;7e =0,97, =0,Lm, 4 =0rm, o =0;m, =0imy, =0imy = oy My =My,

w
w, — 2
o ey o Py, [
c0 @ 170 w 150 Z(O' +1)’ 0 Z 0"
WOc _g — 0,0y, fo- pco[g_aw(l'A)] 0

3. KET QUA TiNH TOAN VA THAO LUAN

3.1. Két qua tinh toan

Tién hanh giai hé phuong trinh vi phén bang phuong phép sb st dung thuat todn Runge-Kutta
trén may tinh vai b s6 liéu dau vao nhu sau [12]: m = 3,94 kg; Ly = 0,636 m; S, = 0,0068 m% Wo,
= 6,188.10" m*; Wy = 4,77.10" m®; W3 = 1,4.10° m®; S; = 1,43.10* m% S, = 9,81.10* m?; S; =
3,42.10°m?% S, = 3,17.10% m?% S5 = 1,22.10* m% » = 0,340 kg; 6 = 1540kg/ m®; f = 857982 J/kg;
Ik, = 350 Pas; a = 1,24.10° m¥kg; = 1,036; 1 = -0,0036; 12 = 0; ko = 1,22; k; = 0,002; e ry =
0,0145 kg; fr, = 265035 J/Kg; pagn = 3,1.10° Pa; pi = 10° Pa; ¢ = 1,1; F,; = 450 N; T = 50 °C.

(26)

5938 D0 THI B(h 196.9 DO THI V(t)
50
100
3565 | )
7360 £
2 e
*g 30 9
a G50F
< >
14.03
5
0 I S N B ! 0 - ‘ : -
0 1 2 31 4 5 6 7 T9 9 10405 0 2 4 6 8 10.405
Thoi gian {ms} Thoi gian (ms)
Hinh 3. Do thi ap suat BCA, BTA va vdn toc theo thoi gian.
038 , ‘ DOTHIP(L) ‘ . DO THI V(L)
120
50
100
5 3869 5
= E
~g 30 é’
a & 50
£ =
14.03
5
ol ] ‘ ‘ ] | 0 | ‘
o0z 01 0.2 034 04 05 0.636 0 0.2 0.4 0636
Quang duong (m) Quang duong (m)

Hinh 4. Do thi &p suat BCA, BTA va vdn toc theo quing dwong.

Két qua tinh toan nhan dwoc, van toc dau nong 12,69 mis, ap suét khi thudc lon nhat trong
BCA 59,38 MPa, ap suat khi thuéc trong BTA 14,03 MPa, thoi gian dan chuyén déng trong nong
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10,4 ms. Db thi ap suat BCA, BTA va van tc theo thoi gian va quing duong nhu hinh 3, 4.
Két qua tinh toan tai mot sé thoi diém quan trong dugc trinh bay trong bang 1.
Bdng 1. Két qud tinh toan tai c4c thoi diém quan trong.
“ ~ t(ms) pc(MPa) pt(MPa) v(m/s) L (m)
Thoi diém BCA dat gia tri [én nhat 3,1 59,38 12,02 229 0,02
Thoi diem BTA dat gia tri lon nhat 4,04 53,54 14,03 41,3 0,05
Thuoc phdng chay heét 7,9 38,69 8,03 1044 0,34
ban vira ra khéi nong 10,4 1,39 4,48 126,9 0,636
3.2. Thio luan

Thoi diém BCA dat gia tri ap suét 16n nhat 1a thoi diém cac loa phut diéu qhinh duoc rpfy
thong, lic nay lugng khi sinh ra nho hon lugng khi phyt ra khoi BCA nén ap suat s€ giam dan.
K&t qua tinh toan cho thay ap suat khi thudc trong BTA nho hon trong BCA 4 lan. Thé hién duoc
uu di€m cua vii khi PPL-BCA, lam cho két cau ctua nong va dan gon nhe, tdng tinh co dong cta
hé vii khi so v6i vii khi thong thudng cung 6.

Giai doan cudi ap sué‘g trong BTA c6 thé 16n hon trong BCA. Nguyén nhﬁn’ 1a do khi thubc
phong trong BCA chay hét, ap suat trong BCA va BTA d€u giam dén khi ap suat trong BCA va
BTA bang nhau (I6n hon ap suét khi quyen) Khi thudc trong BCA tiép tuc phut ra ngoai khi
quyén lam cho 4p suat _trong BCA giam va thip hon BTA. Lic nay, khi thudc s€ chay nguoc lai
tir BTA sang BCA. Déu nay chimg t6 md hinh ciia bai bao phu hop véi thuc té, duoc thé hién
qua phuong trinh (4).

Két qua tinh toan phu hop vdi cac yéu (;éu cua h¢ dong- phan lyc ¢& 93 mm [12]: so toc 125 +
5 m/s, ap suat BCA (52 + 61) MPa, ap suat BTA (12 + 16) MPa. Két qua nay cho thay, mé hinh
c6 d0 tin cdy va chinh xac.

4. KET LUAN

M0 hinh bai toan thudt phong trong cia vii khi DPPL-BCA ddm bao d chinh xac va phu hop
v6i s6 liéu thiét ké. M6 hinh tinh toan d3 ké dén anh hudng cia cac yéu t6: nhiét do ban dau cua
thudc phong, su trao d6i qua lai khi thudc giita BCA va BTA, luc can ¢ khoang phia truée dau
dan do c6 nap bit kin, thé nang ap suat ctia khi thudc trong phuong trinh nang lugng. M hinh bai
toan c6 thé sir dung tinh toan, thiét ké va khao sat anh hudng ciia cac tham s két cdu dén dong lyc
hoc ctia hé vii khi khéng giat co budng dbt cao ap cho truong hop phut khi tir BCA, cu thé nhu t6 hop
dan nhiét 4p RPO-A, dan chay RPO-Z,...

Mo hinh cin duoc tiép tuc nghién ciru hoan thién, bang ciach md ta day du hon cac qua trinh
xay ra khi ban nhu: qué trinh chay ctia thudc moi, su phut khi qua khe h& gitra dan va ndng sung
va can c6 thuc nghiém dé chuan xac hoa cac hé sb ton that luu lugng phut khi ¢,.
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ABSTRACT

Building a model for the internal ballistic problem of recoilless weapons
with high-pressure combustion chamber

5
>

This paper presents a method for building a mathematical model and solving internal
ballistic problems of recoilless weapons with high-pressure chambers. The model is built on
the basis of inheriting the internal ballistic model of rocket engines and conventional guns
and adding specific equations for recoilless weapons with high-pressure combustion
chambers. The problem is solved using the numerical integration method on MATLAB
software. The results of the study determined the law of pressure in high-pressure chambers,
low-pressure chambers, and grenade velocity. The calculated results are consistent with the
design data of the 93 mm weapon, demonstrating the reliability of the problem model. This
serves as a basis for designing calculations and investigating the impact of structural
parameters on the dynamics of recoilless weapons with high-pressure chambers.

Keywords: Recoilless weapons; Internal ballistics; High-low pressure; High-pressure chamber.
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