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NGHIEN CUU CAC THONG SO PAC TRUNG CUA BUONG POT
NGUQC DONG DANG ONG HINH KHUYEN CUA PONG CO TUA BIN
KHI TAU THUY BANG PHUONG PHAP MO PHONG CFD

Nguyén Qudc Quant”, Lé Tién Dwong!, Tran Quéoc Tuin?
Khoa Péng lwc, Pai hoc Ky thudt Lé Quy Pén
2Nha mdy X50, Tong cong ty Song Thu

Tém tit

Bai béo trinh bay két qua nghién ctru danh gia dic trung khi dong hoc cua budng dbt dang
nguoc dong trén dong co tua bin khi tau thuy. M6 hinh hinh hoc dugc xdy dung tir budng
dbt dong co DR76 cb két ciu ngugc dong, dang 6ng hinh khuyén dién hinh trén tau chién.
St dung phuong phap mé phong CFD bang phan mém Siemens FIoEFD dé danh gia cdu
trac dong luu thong, x4c dinh ton that 4p sudt toan phan, dic diém phan chia luu lugng
khong khi vao dng ddt & cac viing so cip, thir cap, hoa tron, 1am mat va bo tao xody... 1a cac
dir liéu hau nhu khong ¢ cong bd véi dang budng ddt nay. Két qua, khi khong tinh t6i su
chay, ton that 4p suét toan phan trong budng dot nguoc dong, dang éng vong cia dong co
DR76 1a 5,5%. Ti 1&€ phan chia luu lugng dong khéng khi qua bo tao xoay khoang 29%, qua
céc 16 so cAp va kénh 1am mat 40,5% va ving hoa tron khoang 30%.

Tir khéa: Tua bin khi tau thity; buong dot; ngiege dong; ong hinh khuyén; t6n that dp sudt.

1. Giéi thiéu

Budng d6t dong co tua bin khi ¢6 chirc nang chinh 1a d6t chay nhién liéu duoc
phun tir cac voi phun, voi lugng khong khi 16n dugc cung cép tir may nén dé tao thanh
hén hop khi chay c6 nhiét ¢ phii hop voi yéu cau lam viée cia tua bin. Qua trinh dbt
chay phai dugc thyc hién vai ton that ap suat toan phan nhé nhét va giai phong lugng
nhiét t6i da trong gii han thé tich budng ddt [1, 2].

Khéng phu thude vao chic ning va két cdu dong co, budng dbt déu phai dam bao
cac yéu cau: hiéu suét chay cao, ton that ap suit toan phan nho, cuong do nhiét cao, 1am
viéc on dinh & moi ché d6 dong co, do dong déu cla trudng nhiét 6 di vao tua bin, mirc
phét thai thap,... Ngay nay, myc tiéu chinh khi thiét ké budng d6t 1a phai ting nhiét do
khi chay di vao tua bin trong khi dam bao ton that ap suét toan phan va mirc phat thai
thap [3-5].

O budng ddt hién dai, ton that ap suat toan phan khoang 4 + 7%, dugc phan thanh
2 loai theo dac trung hinh thanh [3, 6, 8]: Tén that thiy lyc (do ma sat, dong roi can cuc

bd, hoa tron cac dong khi, cac dong xody) va ton thit do cAp nhiét vao dong khi. Ton
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that ap sudt giam 1% thi tiry vao ché do lam viéc c6 thé 1am giam cong suét téi 1%. Ton
that thuy lyc 1a dac trung cho mirc do hoan thién khi dong hoc cua buéng ddt, con goi la
ton that “ngudi” khong phu thudc vao su chay, cho phép xac dinh trong diéu kién thuc
nghiém trén bé thir ma khong can danh lira, thuong nam trong khoang 2,5 + 6%. Con
t6n that do su gia ting nhiét d6 khi chay do giam mat d6 khi va ting téc do cuc bd cua
dong (t6n thit “néng”) ti 16 thuan voi binh phuwong van tdc va duogce tinh gan dung theo
phuong trinh [3]:

AP, =055C* (21 %)

2
trong d6: C - van toc dong vao budng dét; Tz, Ts - nhiét do trude va sau budng dot.

Ngoai phuong phép thi nghiém trén budng dét thuc, v6i mot phan hay mo hinh
dong dang, thi hién nay phuong phap mé phong dugc Gmg dung rong rii trong nghién
ctru tinh toan khi dong hoc, truyén nhiét va qua trinh chay trong budng ddt bang cac
phan mém nhu Star CCM+ [1, 2] , Ansys CFX, Fluent [4, 6-8]. Bdi voi trudng hop chi
tinh toan murc d6 hoan thién vé khi dong hoc thi khong can thiét 1ap diéu kién chdy. Con
khi nghién ctru truong nhiét do, to chic qua trinh chay va khi phat thai thi yéu cau thiét
1ap thém nhiéu diéu kién dic trung nhu: thanh phan va mé hinh phun nhién li¢u da pha,
co ché phan tng héa hoc va mé hinh chay.

Bai bao nay trinh bay két qua nghién ctru mé phong khi dong hoc tinh toan ton
that thuy luc va to chirc dong khong khi trong budng d6t dong co tua bin khi tau thuy
DR76 (hang Zora-Masproekt, Ukraina). Pay 1a budng ddt dong co duoc sir dung phd
bién trén tau chién & nhiéu nuwéc nhung hau nhu khong ¢ dir lidu duge cong bd, chi o
mot sd nghién ctru cac budng dot két cdu twong tu [5, 7]. Nghién ctru ndy khong chi
nham lam 1 ddc diém thiét ké dong co DR76 thé hé thir ba, ma s& 1a can ctr so sanh véi
cac budng dot c6 két cau dang khéc ciing nhu v6i dong co tau thity thé hé méi.

2. Két cAu dic trung budng dot dong co tua bin khi tau thiy DR76

Budng dét clia cac dong co tua bin khi ciia hang Zoria-Masproekt sir dung trén tau
thiy hay tram nang luong tinh tai co két cau dic trung 1a dang dng hinh khuyén nguoc
dong, vi du nhu trén dong co DR76 (UGT3000), DR77 (UGT6000) trén tau Molnhia,
D090 (UGT25000) trén tau Gepard 3.9. Dong khong khi sau may nén di vao tir cudi

budng dot, vong nguoc chiéu Ién phia trudce ro1 maéi di vao ong dot.

33



Journal of Science and Technique - ISSN 1859-0209

Trén hinh 1 14 cic so d6 mit cat ngang va nhin theo hudng dong khi cia budng
d6t dong co hanh trinh DR76 trén tau Molnhia.

Hinh 1. Buong dét dong co hanh trinh DR76 trén tau Molnhia
a) So do mat cat ngang; b) So do nhin theo hwéng dong khi.

1- Kim phun; 2- Ong gép nhién liéu; 3- Chét dinh vi; 4- Ndp tham do; 5- Bao che buong dot;
6- Ong lia; 7- Than vo chiu luc, 8- Coc, 9- Van xd khong khi; 10- Tai vau, 11- B6 moi lia;
12- Ong cdp dau boi tron; 13- Ong thong hoi; 14- Ong xd e khi; 15- Ong cap khi; 16- Cam bién
vOng quay may nén cao ap; 17- Ong xd dau béi tron; 18- Ndp thodt nhién liéu; 19- Ong dan
khdng khi; 20- Bao che.

Ong ¢on trude duge ché tao lién voi than may nén cao ap, vo buéng ddt 5, bao che
20, than chiu luc 7, chin 6ng dbt 6, dau phun 1, 6ng g6p nhién li€u 2, cac cde 16t 8, cac
van xa khong khi 9. Trén v6 budng d6t co vi tri dé kep giir chin co cau dinh vi 3, tai vau
cho 2 bd méi lira 11, dng nhién liéu hoi 18, hai cam bién do vong quay ctia may nén cao
ap, sau vau dang Ong giang than vo sau clia may nén cao ap va go dé cho khoa quay
lanh réto ctia may nén cao ap. Ong d6t duoc bd tri song song véi truc dong co trong
khong gian vong tron, khong gian nay dugc tao bdi bao che 20 va vo budng ddt 5. Ong
d6t 1am mat theo kiéu vach ngan. Cung cap va phun nhién lidu vao budng ddt bang chin
voi phun ly tdm dang 2 kénh nham bao dam dugc chéat lwong phun nhién lidu trong tat
ca ché do lam viéc cua dong co.
3. Xay dung m6 hinh mo6 phéng
3.1. Xdy dwng mé hinh hinh hoc ciia buéong dot

Budng dt ¢ cdu tao kha phirc tap, dé xay dung mé hinh 3D gan voi budng dbt
thyc c6 rat nhiéu phuong phap khac nhau: Dyng mé hinh 3D tir cac ban v& mat cét voi
day du cac kich thudc hinh hoc chinh x4c, hodc st dung may quét 3D md hinh cét b [2].
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Nghién ctru nay st dung ban v& mit cit ciia nha san xuat két hop do dac budng ddt dong
co cit bd dé xac minh lai cac kich thudc, sau d6 sir dung phan mém Siemens NX dé
thiét ké mo hinh 3D. Két qua mé hinh hinh hoc budng ddt dwogc thé hién trén hinh 2.

Hinh 2. Ong dot va mé hinh cdt bé 1/2 buong dot dwoc xdy dung bang phan mém Siemens NX
1- Ong dot; 2- Vanh dan lvua; 3- Bo danh lua.
3.2. Xdy dung moé hinh mé phéng bang phan mém Siemens FloEFD
Ciing nhu cac phan mém mo phong CFD khac, phan mém FIOEFD st dung
phuong phép thé tich hitu han giai hé phuong trinh Navier-Stokes theo thoi gian [9]:

%D+Z—)’Z(pui)=0 )
%Jr%(puiuj)Jrg_Q:%(fu+Tu‘R)+Si (3)
%Jra%(ﬂuﬁ):%(% (7 +7) )+ )+%—r§%u:+p8+5i U +Qy (4
H=h+u—22+§k—Q;r2—thriym ©®)

trong d6: U - van toc dong luu chat, p - mat do; Si - don vi luc trén don vi khdi lwong do
stc can do hoi, trong luc va hé toa dé quay; h - enthalpy; Qn - ngudn nhiét trén don vi
thé tich, 7j - tensor ung suat tiép do nhét, gi - thong luwong nhiét khuéch tan;
Q - van téc gbc cua hé toa do quay, r - khoang cach tir diém téi truc quay trong hé toa
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d6 quay, k - dong ning rdi, h® - enthalpy riéng cia phan tir tha m trong hdn hop,
ym - mat do phan ti m. Céc chi s6 3 truc toa do i, j = 1, 2, 3.

M0 hinh réi dung dé md ta anh huong cua do rdi téi dong chay, dac biét 1a téi ung
suit tiép va thong lwong nhiét trén bién, va mdi md hinh réi lai phu thudc vao diéu kién
dong & gan bién. FIOEFD chi sir dung md hinh réi Lam-Bramhost k-¢ & phan dong chay
chinh, con & 16p bién st dung mé hinh réi Prandit.

Dbi véi luu chat Newton, tensor (g suit tiép duoc dinh nghia:

au, 8U,— 2. du
_L5 =k 6
4 (6x ox 3 aka ©

Theo gia thiét Boussienesq, tensor tng suat Reynolds duoc viét dudi dang:

- ou ou; 2 _au | 2
+—L 2§85 =K |—Z pké. 7
”‘Lax ox 3% ax |37 ")

trong d6: dij - ham Kronecker (bang 1 néu i = j, bang 0 néu nguoc lai), 1 - do nhét dong
luc hoc, - @6 nhét cua xody rdi va k - dong nang réi. D6 vai dong chay tang ue va k s&
bang 0, con vai md hinh rdi k-g thi i s& duoc xac dinh bang hai tham sé chinh 1a dong
nang r6i k va khuéch tan rdi e:

c, ok’
=1, 8

&

vai f, 12 hé s6 nhét réi duge xac dinh bang biéu thuc:
20.5
f, =[1-exp(-0.0165R )| (1 R—j 9)
T

2
trong do: R; —'Ok R, = pfy,
HE

chuyén d6i qua lai gitra dong chay tang va dong chay roi.

véi y la khoang cach tir bién. Ham nay cho phép

Hai phuong trinh bién ddi bo sung dung dé biéu dién dong nang rdi va khuéch tan réi:

dpk 0 d ok
T+ —(puk)=—|| u+ +S, 10
ot axi(p') axi[{” GJGXJ (10)
ope 0 0 M, | O¢
L —(pue)=—|| u+2 |==|+S 11
o Fax PR = 5 (“ agjaxi] ‘ D

Cac tham s6 ngudn Sk va S, duoc xac dinh:
36
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ou.
S, =17 a—x' — pe+ 1P, (12)

O day, Pg biéu thi sinh rdi do cac luc ndi va duoc viét dudi dang:

1
p=-91% (13)
og P OX
véi gi 1a thanh phan gia tc trong truong theo phuwong Xi, hing sé o8 = 0,9, va Cs = 1 néu
Pg > 0 va bang 0 néu:

3
f1=1+(¥J T, =1-exp(-R?) (14)
u
Hang s6 trong cac phuong trinh déu duge xac dinh bang thuc nghiém, trong dé:
C.=0,09;C.;=144;C2=192;0.=13; 0x = 1.
Khi sé Lewis Le = 1 thi théng lwong nhiét khuéch tan duoc xac dinh theo biéu thirc:

= LA a—h;i=1,2,3 (15)
Pr o )ox

c 1

Vi ac= 0,9, Pr - 6 Prandtl, h - enthalpy.

DAi véi bai toan tinh thi cac bién (p, Ui, H, p, k, ) & trén s& khong thay doi theo
thoi gian.

Ngoai ra, phan mém FIOEFD sir dung cac phuong phap dic trung sau:

- Str dung mé hinh hinh hoc da dugc thiét ké trén phan mém tich hop nén khong
phai mat khau trung gian dé chuyén d6i va van dam bao do tin cay. Hién nay cac phan
mém thwong mai thudng bat budc don gian hoa téi da cac chi tiét phuc tap. Trong cong
nghiép, cac mo hinh lai thudng phic tap nén viéc don gian hoa va chia ludi tén phan
I6n thoi gian, cong sire, dong thoi ¢é thé 1am md hinh md phong khéc xa so véi thyc té.

- C6 cdng nghé chia ludi tu dong SmartCells vai phan tir dang hinh hop chit nhat,
c6 thé chtra dong thoi ca chat luu va chat rin, gilp giai bai toan tai nhiing vi tri bién
chat Ivu-chat rin ma khong can phai chia ludi qua chi tiét, nhat 1a khi kich thudc qua
nho (Hinh 3) dugc danh gia khong anh huong téi bai toan. Cac phan tir duoc chia theo
10 cép d¢, tir 0 t6i 9 va hai 6 luéi canh nhau thi cdp do6 phai lién nhau. Véi 10 cap do, 6
lu6i nho nhat s& nho hon 2° 1an 6 ludi 16n nhat, 1a mot cap do chia rat nho déi vai moi
md hinh. Véi c&c md hinh phirc tap, can xac dinh céc vi tri can tinh t6i cia luu chat 12 6
luGi cip d6 nho nhat, sau d6 cap do ludi duge ting dan & cac vi tri I6n hon. Cac vi tri
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khac khdng can tinh téi thi FIOEFD s& ty dong bo qua ma khdng phai lam cong doan
lam sach mé hinh nhu ¢ cac phan mém khéc.

0(Base)
e i e
3 ————— PR
4 —_— I HER o
5 N R B & & 5 -5 If;*i_’_

. & cEmunlll

Hinh 3. M& hinh bdc luréi dang hinh hép véi phan ti dueoc chia nhé theo cdp sé nhan.

- Lép bién duoc giai dia vao hé phuong trinh Navier-Stokes truyén thdng két hop
véi cac cong thic thyc nghiém va phuong phap giai tich mot cach ty dong tuy thuoc
vao d6 min ludi tai do. Lop bién dugc phan lam ba loai: day, méng va trung binh. Lép
bién mong 1 khi do day 16p bién § nhé hon 3 1an 6 ludi sat bién h, luc nay phan mém st
dung phuong phap giai tich (Hinh 4a). Lép bién dugc coi 1a “day” néu § >10h, khi do
phan mém 4p dung cac ham tuong bang phuong phap Van-Driest (Hinh 4b). Trong
truong hop 16p bién trung binh s& két hgp hai phuong phép trén sao cho c6 su chuyén
tiép ém gitra hai mo hinh: khi luéi min s& dung thuyét Van-Driest, nguoc lai s& giai nhu
bién mong bang phuong phap giai tich (Hinh 4c).

d < 3cells S > 6 cells

-

- "Thick" laver

"Thin" layer

Thick Boundary Layer

Intermediate
Boundary Layer

a) Lép bién “mong” véi b Lép bién “day” iEiip)

tam khai cac phan tir gan véi tam khoi cac Thin Boundary Layer
fuong nam bén ngoai lop phan tir sdt turong e
bién (5<3h). ndm bén trong I6p €) Sw chuyen tiep dg day lop bién

bién (0>10h)
Hinh 4. Phéan logi l6p bién trong FIOEFD.

M6 hinh chia ludi budng @6t trong bai bao nay véi 4 cap do (0 téi 3) gdm hon 12
triéu phan tir (Hinh 5). Kich thude phan tir nhé nhit dwoc tinh todn dya vao céc vi tri hep
nhét can tinh toi nhu 13 & cac 15 ¢6 tdi thiéu 5 phan ti. Viéc lya chon cap d6 1udi ciing
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nhu kich thuéc 6 nho nhat di duoc thir nghiém dua vao tinh hoi tu két qua md phong
cling nhu gidi han tai nguyén may tinh (128Gb RAM, 2 CPU Xeon 40 core).

Céc diéu kién bién tuong (ng ché do dinh mirc cua dong co: Ap suét tinh dau vao
1367887,5 Pa, nhiét 6 dau vao 650 K, luu lugng dau ra 13,5 kg/s. Phan mém FloEFD
st dung md hinh ri Lam-Bremhorst k- & phan dong chay chinh, con ¢ 16p bién ding
mo hinh rdi Prandlt.

(LHLE

Hinh 5. M6 hinh chia luéi buéng dét véi hon 12,6 triéu phan tir:
a) Theo mdt cdt doc; b) Theo mdt cdt ngang di qua 16 cung cdp khi thir cdp.

4. Két qua tinh toan mo phéng

Trén hinh 6 thé hién chuyén dong caa dong khong khi trong budng dbt véi gia tri
van toc thé hién bang mau sic va huéng caa dong khi duoc thé hién bang chiéu miii tén.
Van téc dong khdng khi sau may nén cao ap, bat dau di vao budng dét véi gia tri trung
binh 120,6 m/s, 16n nhat 1a 155 m/s. Tai khu vuc ving chay chinh (vang 1), dong khi bi
dirng lai hay xody nguoc véi van toc thap dudi 20 m/s, dam bao cho nhién liéu c6 thé
chay duoc (néu van téc quéa 30 + 40 m/s thi lira s& bi tit). Dong dugc 6n dinh va tang tdc
& dau ra ciia budng @6t vai van tdc trung binh 39,5 m/s, nho hon nhiéu so véi gia tri ly
thuyét khi c6 sy chay.

Tir két qua &p suit toan phan trung binh di vao va ra budng dét (Hinh 8), tinh
duogc hé s6 ap suat cua budng dét (khi khdng chay):

. PuPa _, 1421878-1344179
P, 1421878

= 0,945 (16)
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trong do: p; , p., twong tng la 4p suét trung binh truéc va sau budng dot.

155.912
138.588
121.265
103.941
86618
69.294
51871
34 647
17.324
0

Velocity [m/s]

Flow Trajectories 1

Hinh 6. Hirémg va vin toc chuyén dong dong khong khi trong buong dot.

Hé s6 p suat 1a 0,945 twong ung ton that &4p suét 1a 5,5%. Hau nhu khong c6 cong
bé cu thé ton that caa budng ddt dong co DR76 hay cac cac dong co cung loai, ngoai trir
trong bai béo [10] trinh bay dit liéu dong co DN70 (UGT10000) c6 cung két cau vai &p
Sut truéc va sau budng dot twong tmg 1,92 MPa va 1,81 MPa, nghia la ton that ap suat
1a 5,7% trong diéu kién chay.

Trén hinh 8 thé hién cac két qua tinh toan luu lwong dong khi qua cac ving (Bang 1)
trong budng ddt. Cu thé, ving so cip qua dau dng ddt (ma chu yéu l1a qua bo tao xoay)
chiém gan 29,5% luu luong, qua cac 16 va kénh lam mét chiém 40,5% va ving hoa tron
khoang 30%, twong tng ti 1¢ 3:4:3.

Pé so sanh, théng sb thir nghiém trén bé thir cua budng dét dang vanh dong co
hang khong TV3-117 co ti I€ 2:3:5, véi khoang 20% luu luong di qua bo tao xoay, 30%
dé 1am mat dng @6t va 50% di vao ving hoa tron [11]; & dong co TV2-117 ciing khoang
25 + 30% khong khi di qua bo tao xoay [12]. O céc tai liéu ly thuyét, thudng mo ta ti 1¢
khéng khi & ving chay va hoa tron 1a 3:7, trong d6 ving chay gém 20% qua dau ong
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d6t va 10% qua cac kénh lam mat dau tién, con 70% con lai qua céc kénh lam mét tiép
theo cling nhu cac 15 hoa tron ¢ cubi dng dbt.

155912
144.775
133639
122502

22273
11.137
0

Velocity mfs]

CutPlot 1: contours

Pressure Bulk Average

1367887 50 Pa

Density (Fluid) Bulk Average

7.33 kg/m*3

CutPlot1

Velocity Bulk Average 120718 mis
Velocity () Bulk Average  [-120.718 mis
Mass Flow Rate 13.5000 kg/s

Iteration= 1100

Pressure Bulk Average 1338844.64 Pa
Density (Fluid) Bulk Average | 7.11 kgim*3
Velocity Bulk Average 39.502 mis
Velocity 0 Bulk Average -37.721 mis

Hinh 7. Vin toc dong khong khi trong bué‘ng dot tai mat cat doc truc
1- Vung chay chinh,; II- Ving chay phu; I1I- Ving hoa trén.

Pressure Bulk Average

Pressure Bulk Average 1380899.98 Pa Pressure Bulk Average 1367524.03 Pa Pressure Bulk Average 136495210 Pa
Total Pressure BulkAverage  |1383105.22Pa Total Pressure BulkAverage |1382685.89 Pa Total Pressure BulkAverage  |1381204.81 Pa
Dynamic Pressure Bulk Average |2203.85 Pa Dynarmic Pressure Bulk Average [15096.13 Pa Dynarmic Pressure Bulk Average [16176.73 Pa
Density (Fluid) Bulk Average 7.32 kyim*3 Density (Fluid) Bulk Average 7.27 kyim*3 Density (Fluid) Bulk Average 7.26 kyim*3
Velocity Bulk Average 24191 mis Velocity Bulk Average 53748 mis Velocity Bulk Average 66,256 mis
Velocity (9 Bulk Average 1798 mis Velocity (9 Bulk Average 9.207 mis Velocity (9 Bulk Average 19.076 mis
Temperature (Fluid) Bulk Average [ 656.83 K Temperature (Fluid) Bulk Average 655.00 K Temperature (Fluid) Bulk Average [654.43 K
Mass Flow Rate 0.0072 kyis Mass Flow Rate 02202kgis | Mass Flow Rate 0.4485 kyis
Volume Flow Rate 0.0010 m*3fs Volume Flow Rate 00303m*3ts [/ /) Volume Flow Rate 0.0617 m*3fs
1376298.58 Pa N " s

Total Pressure Bulk Average

1382648.45 Pa

Dynamic Pressure Bulk Average |6336.83 Pa
Density (Fluid) Bulk Average 7.31 kgim*3
Velocity Bulk Average 40.399 mis
Velocity (<) Bulk Average -27.846 mis

Temperature (Fluid) Bulk Average

656.21 K

Mass Flow Rate

0.4315 kais

volume Flow Rate

0.0591 m*3fs

Pressure Bulk Average 1367887 42 Pa
Total Pressure BulkAverage |1421878.67 Pa
Dynamic Pressure Bulk Average |53228.12 Pa
Densily (Fluid) Bulk Average 7.33 kg3
Velocity Bulk Average 120470 mis
Velocity (9 Bulk Average 120,470 mis
Temperature (Fluid) Bulk Average |650.00 K
Mass Flow Rate 13.5000 ky's
Volume Flow Rate 1.8417 myis

& Pressure Bulk Average

1344178.66 Pa

Total Pressure Bulk Average

1349722.23Pa

’ Density (Fluid) Bulk Average

Dynamic Pressure Bulk Average |5635.19 Pa

714 kgim'3
Velocity Bulk Average 39.356 mis
Velocity () Bulk Average -37.660 mis

Temperature (Fluid) Bulk Average

656.04 K

Mass Flow Rate

-13.5000 kgis

Volume Flow Rate

-1.8916 m"3is

Hinh 8. Tinh todn cdc théng sé dong khi tai cdc vi tri ddc trung trong budng dot.
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Bang 1. Két qua tinh toan phan bé heu heong khong khi

Dong khong khi 1/9 budng dét, [kg/s] | Budng dét, [kg/s] Tilé, %
Qua céc 16 dau ng ddt 0,0072 0,0648 0,48
Qua bg tao xody 0,4315 3,8835 28,77
Céc 16 vung thir cap 0,2202 1,9818 14,68
Cac 15 ving hoa tron 0,4485 4,0365 29,90
Céc kénh 1am mat 6ng d6t 0,3926 3,56334 26,17

5. Két luan

Phan mém Siemens FIoEFD phu hgp dé mé phong khi dong hoc budng dét noi

chung va dong co tua bin khi néi riéng ma khong can don gian héa mé hinh hinh hoc.

Khi khong tinh t&i su chay, két qua mo phong cho thiy ton that ap suét toan phan

trong budng d6t nguoc dong, dang dng vong trén dong co DP76 1a 5,5%. Ti 1¢ phéan chia

3:4:3 luu lugng dong khong khi qua bo tao xody khoang 29,5%, qua cac 16 so cdp va

kénh lam mat 40,5% va ving hoa tron khoang 30%. Két qua nay twong ddi khac so voi
mot s6 budng ddt dang vanh 1a 2:3:5, hay ti 18 1y thuyét thiét ké budng dbt 2:4:4.

Két qua md phong ciing cho thiy chi tiét truong van toc va cau tric dong khong

khi trong budng d6t dang nguoc dong trén dong co tua bin khi tau thuy va 13 co so dé

tiép tuc nghién ctiru mo phong qua trinh chay va truyén nhiét.
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STUDY ON CHARACTERISTIC PARAMETERS
OF AN UPSTREAM TUBE-ANNULAR COMBUSTION CHAMBER
OF THE MARINE GAS TURBINE ENGINE BY CFD SIMULATION

Abstract: This article presents the numerical study of combustor aerodynamic parameters
of marine gas turbine engines to evaluate the actual characteristics. With the 3D model built from
the upstream tube-annular combustor of DR76 engine, using CFD approach to evaluate the flow
structure, determine the total pressure drop, the airflow distribution into the linner in primary,
secondary and dilution zones. As a result, the cold pressure loss in the combustor was 5.5% of the
inlet pressure, the air mass flow through the swirl zone by about 29%, the primary orifices and
cooling channels by 40.5%, and the dilution zone by 30% of the total combustor airflow.

Keywords: Marine gas turbine; combustion chamber; upstream; tube-annular; total
pressure drop.
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