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3.4 Chinh tron trén mé hinh 3D

Day chinh 1a diém khac biét ctia phdn mém so véi cac phdn mém thiét ké khac, véi kha
nang chinh tron ngay trén mé hinh 3D sé giup qua trinh chinh tron nhanh hon. (hinh 3.8)

Mat khac voi kha nang tw dong tao thém cac dwdng swon, dwdng nwdc phu, kha ndng thém
diém trén cac dwdng cong, sé gilp qua trinh chinh tron linh hoat hon.

i
L L e R Y R N

u
G uRiCIeE

s gmd

Hinh 3.8. Chinh tron trén mé hinh 3D

Tuyén hinh sau khi dwoc chinh tron c6 thé xuét sang dinh dang IGES, dé c6 thé st dung
trong cac phan mém thiét k& cong nghé tau thay

So sanh thdi gian phéng dang trén san phéng véi thdi gian phéng dang trén phan mém
Solidworks thi khi chinh tron trén phan mém véi con tau dau 4500 DWT ta mét 2 tudn lam viéc véi
mot k§ sw, con néu thire hién trén san phong thi mat dén 1 thang lam viéc véi 3 ngudi lam viéc [1],
nhw vay néu trinh tron b&ng phan mém sé gidm nhan cong di 78,4%
4. Két luan

Vi sw phat trién |én manh cGa céng nghiép déng tau nwéc ta, nhivng nhwoc diém cla
phwong phap phéng dang ké trén can dwoc loai bd dé co6 thé tw déng hoéa nhiéu hon trong déng
tau, vi vay st dung cac phan mém trong chinh tron tuyén hinh la mét yéu cau cép thiét, voi viec
&ng dung Solidwork trong chinh tron tuyén hinh sé& gidm thoi gian, tdng nang suét lao déng, nham
gidm gia thanh san phdm nang cao kha nang canh tranh ctia déng tau Viét Nam

Bai bao da chi ra dwoc nhitng wu diém khi st dung phdn mém Solidwork sé& giam thoi gian
chinh tron tau thdy dén 78,4% so véi chinh tron trén sang phéng dang
TAI LIEU THAM KHAO

[1] Hwéng dan giam sat hién trwong phan than tau, Cuc Dang kiém Viét Nam, Ha Noi, 2005.
[2] Quy pham phan cap va déng tau bién vé thép, Cuc Pang kiém Viét Nam, Ha Néi, 2003.
[3] ISCS, Shipbuilding and Repair Quality Standard, 1999.

[4] www.Solidworks.com

[5] www.Formsys.com

[6] www.Deftship.com

[71 www.Shipconstrutor.com

[8] www.Autoship.com
[9] www.Rhino3d.com

Ngwroi phan bién: TS. Hoang Manh Cuwong

XAC DINH TRUONG NHIET DO TREN TANCi CANH TUABIN
BANG PHUONG PHAP PHAN T HPU HAN
DETERMINING TEMPERATURE FIELD OF TURBINE BLADES BY FINITE
ELEMENT METHOD

TS. NGUYEN TRUNG KIEN

KS. VU BUC MANH

Hoc vién Ky thugt Quan st

76m tat

Trirong nhiét do tang cénh tua bin c6 vai tro quan trong trong qua trinh thiét ké dong co’
tua bin khi, 1 co s6 dé tinh toén va té chirc lam maét cho téng cénh tua bin, xdc dinh
trrong ung sudt co nhiét. tinh toén dp bén va xéc dinh tudi tho cua tang cénh. Bai bdo
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trinh bay mot phurong phadp mdi xéc dinh truong nhiét dg cda téng cénh dong co tua bin

khi - phurong phép phén t hitu han duroc tich hop trong phén mém ANSYS Workbench.
Abstracs

Temperature field of turbine stage plays an imporiant role in the design of gas turbine engine.

This Is the basisfor calculating cooling regime of turbine stage, determining the

thermomecharnical stresses and the durability of the turbine stage. This paper presents a new

method for defermining the temperature field of turbine stage of gas turbine engine - the finite
element methoa, integrated into the ANSYS Workberch.
1. Pat van dé

Mét trong nhirng bién phap hiéu qué dé nang cao hiéu suat ctia dong co' tua bin khi 1a téng
nhiét dd ban dau cla khi chay trwdc tua bin khi. Dbi véi cac dong co tua bin khi thé hé mai, nhiét do
ban dau cla khi chay cé thé 1én téi 1600+1800K. Viéc tdng nhiét d6 ban dau cta khi chay sé lam
gidm tudi tho clia canh tua bin, nhat & cac tAng canh tua bin cao ap. Chinh vi vay, mét trong nhirng
bai toan quan trong dat ra khi thiét ké dong co tua bin khi la xac dinh trwéng (ng suét co nhiét cla
cac chi tiét clia dong co, trong d6 ¢ canh tua bin. Dé co thé xac dinh dwoc trwdng (ng suét co
nhiét, can xac dinh dwoc trwéng nhiét do cha cac chi tiét.

Trong trwdng hop chung dé xac dinh trwong nhiét do cua cac chi tiét c6 lam mat (vi du canh
tua bin) ching ta can phai giai bai toan truyen nhiét trong khong gian khong tinh tai. Viéc giai bai
toan truyén nhiét bang phwong phap giai tich chat ché rat phire tap, chinh vi vay trong thuc té
ngudi ta thwdng st dung cac phwong phap giai tich gan dung.

Bang cac phwong phap giai gan dang truyén théng chi tinh toan dwoc cac thong s6 dau vao va
dau ra cla tang canh, con thong so trong tang canh dwoc xac dinh bang cach lay gia tri trung binh.
Diéu nay khong thé hién dwoc hét ban chat qua trinh chdy cia dong khi. Nhér sw phat trién clia may
tinh va phwong phap sb, ta c6 thé mé phéng s bién thién cac théng sb trong qua trinh nay sat véi
thuwec t&. Phwong phap sd md phéng dong chay cé thé chia lam 3 loai: phwong phép tich phan, phwong
phap sai sé nhd nhat va phwong phap phan t& hiru han. Trong bai bao nay, dé tinh toan xac dinh
trwong nhiét do clia tAng canh tua bin, nhém tac gid s& dung phwong phap phan t& hiru han va st
dung céng cu CFX duoc tich hop trong bd phdn mém ANSYS Workbench.

2. Co’ s& ly thuyét tinh toan trwdng nhiét do ting canh tua bin

Dé tinh toan trwong nhiét do clia tang canh tua bin, trwéc hét ta phai gidi bai toan khi dong lvc
hoc vi cac théng s6 nhiét do, ap suat, khoi lwgng riéng cla khi lién hé chat ché véi nhau theo
phwong trinh trang thai khi:

= pRT, ™

trong do o - 4p suét; /- hang sé riéng cta khi; 7- nhiét do.

Cac thong s6 khi ddng luc hoc dwgc tim ra béng cach giai hé phwong trinh sau [2]:

1) Phwong trinh lién tuc (phwong trinh bao toan khéi lwong):

P\ i pir)=0; )

or

2) Phuwong trinh bao toan dong lwgng:

o(pu) op

————+ampulV )+ =0; ©)
or (Pl )+ s,

o(pv

@wv(pvfm@ =0; ()
or oy

3) Phwong trinh bao toan ndng lwong toan phan

0

L;;éj+a?v(pEW)+a?'V(pW)=0- (%)
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Céac ky hiéu str dung trong cac phuong trinh (2) + (5): £ - nang luvong toan phan
E=c, T = c, -T +W?/2; W- vecto van toc; v, v - van toc thanh phan theo céac truc x (doc theo

truc dong co), y (theo hwdng kinh); ¢- thdi gian; ¢, - nhiét dung riéng déng ap cua khi.

Dong khi chay trong tang tuabin ngoai viéc cap nang lwong dé quay tua bin con truyén mot
phan nhiét lwong ra méi trwdng xung quanh qua vé ngoai ddng co, qua dia rotor va khi lam mat.
Qua trinh mat mat nhiét lwong nay xay ra & |&p bién ctia dong khi véi canh céng tac va vo.

T cac phwong trinh trén va ly thuyét truyén nhiét ta cé thé viét cac phwong trinh chuyén
dong, phwong trinh lién tuc va phwong trinh nang lwvong & I&p bién dwéi dang sau:

pz,a”-pyaV:-afua[ﬂa”j ; ©)

or ayv  or oy\' oy
olpa) opr) _, @)
or oy
cﬁpyg+cpp1/g :6(/16]*) (8)
or oy oyl oy
Trong d6, phwong trinh (8) thwong dwoc viét dwéi dang:
o7 07" og 9
c,pu——+c,pr——="=, 9)
or oy oy

& day p, A - hé sé dd nhét dong luc hoc va hé sbé dan nhiét cha dong khi; ¢ - mat dd nhiét
clia dong khi.

3. Xay dwng mo hinh tinh toan trén céng cu CFX

1) M6 phdéng dong khi chay trong ting tua bin 1a viéc rat phirc tap. Nhitng bwdc cong viéc
cla qua trinh mé phdng nhw sau:

2) Xay dwng mé hinh 3D canh tua bin, cac buéc cu thé dwoc trinh bay trong [1].

3) Nhap md hinh 3D d& xay dwng vao coéng cu TurboGrid, khai b4o dé tao ra cac bién: dau
vao, dau ra cla dong khi, buwéc cla canh cong tac, chan canh cong tac, vé ngoai tAng tua bin, khe
hé hwéeng kinh githa canh cong tac va vo, sau dé chia lwdi canh va khong gian xung quanh canh
cong tac (xem Hinh 1).

M6 hinh dugc chia lwdi sé két xuat sang phan thiét 1ap mé hinh (Setup) ctia CFX. Tai day ta
khai bao théng s6 dau vao cla khi nhw van tc, nhiét do, ap suét, khéi lwong mol va cac diéu kién
bién khac. Sau khi thiét 1ap xong di liéu cia mé hinh, CFX tién hanh bwéc giai bai toan khi dong
lwe hoc va truyén nhiét. Két qua cac thong sb khi va trwdng nhiét d6 sé thu dwoc & phan két qua
(Results) (xem Hinh 2).

rdt ¥ fMe OF ek sodh A0

Hinh 1. Mé h)/ih chia Iwrov 3D cla cdnh céng Hinh 2. Nhép di liéu déu
tdc va khéng gian xung quanh vao trong phén Setup CFX

o —

4. Vi du va két qua tinh toan

Trong khudn khd bai bao nay, nhém tac gia thwc hién tinh toan trwéng nhiét d6 cho tang tua
bin cao ap thir nhat dong co hang khéng PS-90 cla Lién bang Nga. Céc s liéu ban dau phuc vu
cho viéc tinh toan dwoc cho trong Bang 1, Bang 2 va Bang 3.
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Bang 1. Bang sé liéu ban déu

TT Cac théng s6 co ban Ky hiéu DPon vi do Gia tri
1 Ban kinh dia rotor R mm 296
2 Chiéu dai canh céng tac / mm 53
3 | Sé lwgng canh cong tac Zek Chiéc 72
4 | S6 lwgng canh phun Zea Chiéc 37
5 Sé vong quay dinh mre n vong/phut 11.882
Bang 2. Théng sé hinh hoc 3 mdt cat co’ ban cda cénh céng tic
o Ky | Donvi| Gi tritai mat | Gia tri tai matcit | C ot i
TT Tén goi . " R T mat cat
hiéu do cat chan gilra .
dinh
1 \c/;aocf hinh hoc dau B, 55) 66.6 717 76.7
2 | Géc hinh hoc dau ra B, Po 40,7 39,5 38,4
3 | Day cung bién dang b mm 37 39 39
4 | Buwdc canh ! mm 25,4 27,7 30,0
5 | Ban kinh mép dau R mm 27 23 21
véo _ H ) k
6 | Ban kinh mép daura V4 mm 1,8 1,7 1,5
Bang 3. Théng sé khi déu vao cénh céng tic
T Cac théng s6 khi Ky hiéu | Bon vi Gia tri
do
1 | Nhiét d6 toan phan trung binh sau budng dbt 7 K 1640
Ap suét tinh trung binh sau budng dét P Pa 2.170.581
3 | Ap suét tinh trung binh sau canh cong tac cao ap A Pa 1.381.367
thi-nhét ‘
4 | Van toc tuyét doi ctia khi theo chiéu truc c m/s 333
5 | Van tdc tuyét dbi cua khi theo chidu quay u m/s 576

) Coéng cu CFX trong phdn mém ANSYS cho phép tinh toan tat ca cac thong sé khi chay trong
tang tua bin. Trong bai bao nay, nhoém tac gia tap trung vao xéq dinh trwong nhiét d§ trén mat canh
cong tac va sy bién thién nhiét do cldia dong khi chay qua. Két qua nay dwogc thay trong Hinh 3,
Hinh 4.

::::::

Tt esmme h3in Tame | Pa]
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Hinh 3. Trirong nhiét do cénh céng téc va sw bién Hinh 4. St suy gidgm nhiét dé toan phan
thién cia dong khi qua tang tua bin theo chiéu doc truc

Trwdng nhiét o trén bé mat canh cong tac dwoc biéu dién cu thé hon trén Hinh 5.
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a) Mat bung cua cdanh céng tdc b) Mat lirng cda cdnh céng tic
Hinh 5. Trirong nhiét dé trén bé mét cénh céng téc
Cac két qua mé phong nay hoan toan phu hop voi két qua tinht oan ly thuyét treong nhiét
do cla tang tua bin [5], [8].

5. Két luan

- Viéc st dung phuong phap phan t& hiru han dwoc tich hop trong phdn mém tinh toan hién
dai ANSYS cho phép ta c6 thé giai dwoc bai toan xac dinh trwdng rng suét co nhiét cia cac chi
tiét dong co, ké& ca cac chi tiét c6 hinh dang phirc tap dwoc chay bao bang cac dong khi khéng tinh
tai.

- Két qua xac dinh trwdng nhiét do trong tAng canh tuabin bang phwong phap PTHH cho ta
cai nhin trwc quan vé sy phan bd nhiét do trong téng canh tua bin cao ap dong co tua bin khi.

- Két qua nay co thé st dung khi tinh toan thiét ké hé théng lam mat tAng canh tuabin, khi
giai bai toan xac dinh (ng suét co nhiét canh cong tac.
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