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Toém tit:

Dong co diesel tau thity sir dung may nén li tim Iam may nén ting ap va né duoc din dong tryuc tiép boi tua
bin khi xa. Qua trinh 1am viéc ctia may nén 1 t6 hop su thay ddi cac thong sé va qua trinh nhiét dong hoc trén
canh may nén. Piéu kién k¥ thuat va méi truong lam viéc cia may nén s& anh huong rat 16n dén dac tinh lam
viée ciia dong co. Cong nghé mod phong, tinh toan dong luc hoc dong chit 1ong va chét khi (CFD) dang phat
trién manh mé va dugc Gmg dung rong rii trong nhidu linh vuc khac nhau nhu: Hang khong, hang hai va cong
nghiép. Nghién ctru tmg dung k¥ thuat mé phong sé CFD dé phan tich va mo phéng qua trinh lam viéc clia
mAay nén 1a mot nhu ciu can thiét phuc vu cho bai toan van hanh khai thac va thiét ké may nén ting ap cho
dong co diesel tau thity. Trong noi dung bai béo, tac gia s dung két qua thyc nghiém cia tua bin ting ap
Mitsubishi MET42SC véi may nén DA3G tau VTB BRAVE dé kiém nghiém két qua cua chuwong trinh mo
phéng.

Tw khoa: M6 phong CFD; may nén; tua bin tang ap; dac tinh; luu lugng dong khi.

Abstract:

Marine diesel engines use centrifugal compressors as the impellers to supercharge and it is driven directly by
exhaust gas turbines. The working process of the impeller is a combination of changing parameters and
thermodynamic processes inside the impeller. The technical and environmental conditions of the impeller will
greatly affect the working characteristics of the engine. Nowadays, the technology of simulation and
calculation of fluid and gas flow dynamics (CFD) is developing and is widely applied in many fields of ships
and industry. We propose to research and apply CFD techniques to analyze and simulate the working process
of turbocharger impellers for marine diesel engines. The marine diesel impeller CFD simulation program is
used to analyze the thermodynamic processes of the impeller and graphically simulate the working states of
the impeller at different operating speeds. In this paper, we are using the experimental results to analyze the
processes of the Mitsubishi impeller model MET42SC type DA3G installation on M/V VTB BRAVE to verify
the simulation results.

Keywords: CFD simulation; impeller; turbocharger; characteristic; mass flow.

1. Giai thiéu bin ting ap thudong duoc tich hop bang mot to
hop céc thiét bi bao gdm tua bin khi xa, may nén
khi, hé thong bdi tron va mot sb thiét bi phu khac.
N6 sir dung ning lugng khi xa cua dong co dé

DPong co diesel tau thuy hién dai ngay nay déu
trang bi t6 hop tua bin ting ap dé ting cong suat
va hiéu suit l1am viéc cua dong co [1], [2]. Tua
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lam quay tua bin din dong cho may nén khi nhur
dugc mo ta trén hinh 1. May nén khi dugc sir
dung trong tua bin tang &p thuong la may nén li
tam, mot s thuong hiéu tua bin ting ap dong co
diesel tau thuy théng dung nhu: MITSUBISHI,
ABB, MAN, KPP, IHI, GARRET, HOLSET,
Vv.V... déu str dung may nén khi li tam (hinh 2).
Uu diém cua loai may nén nay la kich thuéc nho
gon, ché tao bang hop kim nhém I1am viéc ¢ téc
d6 cao, phu hop voi téc do quay cua tua bin.
Ngoai ra may nén li tam tao ra dugc luu lugng
va ap suat khdng khi 16n phu hop cho ting ép.
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Hinh 1. Cau tao may nén khi li tam.
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Hinh 2. May nén khi ting ap bang hop kim nhém sir
dung trén dong co diesel tau thuy.

Cac qua trinh tang ap ctia may nen li tam:

Ap suit khong khi dugc ting ap trong may
nén li tim phu thudc rat 16n vao bién dang cénh,
ti s6 duong kinh vao (Dn) va duong kinh ra (Dy)
cua canh may nén [3]. Bé hiéu r6 tinh ning lam
viéc va tang ap cua may nén khi li tam, ta s& lan
luot xem xét nguyén ly cua cac qua trinh tang ap
suit dong khi trong may nén dugc md ta trén
hinh 3.

56

V& méy nén — A\-\\ &
cénh khuyéch tén _g ~ N
Vo bao Mdynén 3 ; T —
\Than N 7
\ Y N | i
1 AN A
SN
Eye — E___\_. ||[\\ Chigu quay *~ ',:f'.?{
il Ne o
_.| - phan dén| | T AR~ ¢,
hurdng Cr2 wof e
~Cn l _? —- hh_"““
2

Wiz —

& wy i Impeller vane
: k%

Hinh 3. Qua trinh tang ap ctia may nen li tam.

Qué trinh tao nén &p suat tang ap ctia may nén li
tam duoc chia ra thanh ba giai doan [4] nhu sau:

e Quétrinh 1: Ap suat dong khi ting 1én nho
vao luc li thm hay bang hiéu binh phuong cua
entanpy cta dong khi:

Apy = ujf — uf (1)

e Quéatrinh 2: Ap suat dong khi ting 1én nho
Va0 sy giam van téc w trong tang canh may nén
do tang tiét dién dong khi:

Ap; (2)

e Qué trinh 3: Ap suat tang 1én nho vao bo
khuyéch tan (diffuser) trén duong ra cia may
nén:

w5 — of

3)

Trong giai doan 3, toc do dong khi giam s&
lam cho &p suit dong khi ting 1én trong bod
khuyéch tan, tc d6 ra khoi banh canh may nén
|2 ¢z va tdc d6 ra khoi may nén 1a cs.

_ 2 2
Aps = ¢;3 —¢3

Tong 4ap suit tang 1én trong may nén li tim
¢6 thé dwoc mo ta nhu phuong trinh (4) nhu sau:

Aptor = (u% - uf) + (W12 - sz) + (sz - C??) (4)

Nho vao viée ting ap suit bd sung trén
treong li tAm nén may nén li tam co ti sb tang ap
cao, luu luwong thap. Piéu nay phu hop dé su
dung lam tua bin tang ap cho dong co diesel.

Quad trinh tang 4p trén canh may nén li tam
duge mo ta trén dd thi h-s [5] ¢ hinh 2, trong d6
giai doan ting 4p suat trong tAng canh may nén
1a giai doan 1 va 2. O day s& tong hop ca hai qua
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trinh 1 va 2, qué trinh 3 dugc thyc hién trén éng
khuyéch tan ¢ phan vo may nén.

Hinh 4. Biéu dién qu4 trinh ting ap
may nén li tdm trén do thi h-s.
Trong pham vi trinh bay cta bai bao, tac gia sé
mg dung CFD dé phan tich cac qua trinh ciing
nhu su thay ddi cac thong sd lam viéc ctia may
nén tang ap theo ba qua trinh trén.

2. M6 phong CFD dac tinh may nén tang ap

Ngay nay, st dung cac chuong trinh phan mém
mo phong sé6 CFD dé mo phong truc quan cac
qua trinh k¥ thuat dugc ung dung rong rai va
mang lai hiéu qua nhat dinh trong pha trinh thiét
ké ché tao ciing nhu phan tich qua trinh lam viéc
ctia may moc thiét bi.

2.1. Xay dung chwong trinh mé phéng canh
may nén ting ap bang CFD

Chuong trinh mo6 phong CFD trong Ansys 2020
R2 Acedamic version [6] cho canh may nén li
tam sir dung trong tua bin tang ap dugc tién hanh
theo cac budc sau:

e M¢ man hinh Workbench trong Ansys,
lvu tén chuong trinh Modelling MET42SC
DA3G Impeller;

e Strdung cong cu CCD dé thiét ké may nén
theo thong s6 co ban ctua may nén nhu: Pudng
kinh dinh ngoai D¢, duong kinh ngoai cua cura
vao Dn, i s ting ap 7, s& canh méy nén Z, vong
quay may nén N(v/p) v.v...;

e Sau d6 chuyén tiép dir liéu ciia may nén
sang cong cu BladesGen chinh stra goc vao ra
canh, bién dang canh cho phu hop.
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e Dung Turbigrid dé chia luéi canh may nén
phu hop véi chuong trinh mé phong;

e Truyén tiép dir liéu sau chia lu6i dén cira
s6 CFX dé chay cai dat thong sb6 lam viée va
chay chuong trinh mé phoéng, xuat két qua mé
phong cho may nén.

Chuong trinh m6 phdng mdy nén tang ap
trong Ansys R20 dugc mo6 ta nhu hinh 5.

- A

il .. Vista CCD

2 ! Blade Design  +*
TK Impellertrong Vista CCD

- B - Cc - D
2 [ sledeDesign 2 [ TuboMesh v, o2 @ sen v,

3§ souton
4| @ Resuts

M Phéng bing CFX

MET425C Impeller Chia lugi - TB

Hinh 5. Chuong trinh m6 phong may nén.
2.2. Chay chuong trinh

Sau khi hoan thién chuong trinh, CFX sé chay,
ta thu duoc két qua tinh toan qua trinh va biéu
dién su thay dbi cac thong sb lam viéc cua may
nén theo thoi gian, ngodi ra c6 duoc két qua
chay chuong trinh nhu mo ta trén hinh 6.

Hinh 6. Chay chuong trinh mé phong.
2.3. Két qua mé phong

Sau khi chay chuong trinh m6 phong, ta s€ thu
duoc két qua mo phong rotor may nén ting ap
v6i nhiéu két qua tinh toan, bang s6 liéu, d6 thi
thay doi cac thong sb cua dong khi va dic biét
12 @5 hoa mo phong s6 CFD cac dién bién trong
qué trinh thay doi cua dong khi nhu: Ap suét,
nhiét d9, van tdc, entropy. Xét trong truong hop
cu thé clia may nén ting ap va gidi han cia noi
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dung nghién ct vé ting ap, ta 1an lugt xem xét
dén cac két qua cua chuong trinh thu dugc nhu
sau.

e Cic bang két qua tinh toan cua chuong
trinh mé phong canh may nén. Két qua cia
chwong trinh mo phong CFD s& cho thdy céc
bang biéu thong ké két qua tinh toan qua trinh
lam viéc cia may nén rat chi tiét va cu thé. Cac
bang két qua biéu dat céc théng sé co ban mo ta
su lam viéc ciia may nén.

Bang 1. Két qua mo phong may nén.

Thong sé Giatri Pon vi
Rotation Speed -2303.8300  rad/s
Inlet Mass Flow Rate 11,0690 kgls
Inlet vol. Flow Rate 4,8659 m®/s
Reference Radius 0,2102 m
Input Power 119.664 w
Inlet Flow Coeff. 0,0569
Total Pressure Ratio 2,6103
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Total Temp. Ratio 1,3470

Polytropic Head 1.039.460  Jkofs
P. Head Coefficient 0,4434

Tot. to Tot Poly. Eff 961.506 %

e M0 phong 3D hinh dang, kich thudc, cu tao
cua may nén va tiét dién mat cit doc theo huong
dong khi tir vao dén ra khoi ting canh may nén
nhu hinh 7. Vé&i két qua nay, ta xac dinh duogc
két cau canh may nén, cac kich thudc hinh hoc
va huéng dong khi luu dong trong tang canh
may nén.

Hinh 7. M6 phong 3D va mit cat may nén.

e Dién bién su thay doi ap suit bao quanh canh
may nén, suat tinh va 4p suét tong theo hudng
dong trén mot nhip canh tir dau vao dén dau ra
khoi canh may nén.

500,000 ’|
|
]
400,000 :
!
300,000 4
i
200,000 E
]
100,000 -
1
L T y T T T T 1
0 0.2 0.4 0.6 0.8 1
Streamwise Location
= P

Hinh 8. Su thay ddi ap suét & phia trudc va sau canh may nén va doc theo chiéu dai canh.

o Két qua mo phong ciing cho thiy két qua sy
thay d6i nhiét 46 va bién dbi nodi ning ctia dong
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khi (Entropy) tir cira vao dén ctra ra may nén.
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Hinh 9. Thay d6i nhiét do va entropy trén canh may nén
e Két qua mo phong bang d6 hoa sy thay doi cit ma dong khi luu dong di qua mit cit doc cta
véc to van tdc, entropy ciia dong khi trén ting  tang canh mdy nén tmg v6i mot nhip canh tuong
canh, gilp ta xac dinh duoc cic gia tri trén mit  ung (hinh 10).

Hinh 10. Su thay ddi van téc va entropy trén mit cit ngan canh may nén
e M5 ta dién bién thay ddi ap suit khong khi  hoa, ta s& quan sat va ddnh gia dugc mirc do thay
tang ap tir ctra hiit dén cira ra cia may nén bang d6i cua ap sudt, van toc, entanpy, nhiét 46 dong
dd hoa (hinh 11). Theo két qua thu duoc tir @ khi di qua tang canh may nén va bd khuyéch tan.

Hinh 11. Thay d6i ap suat, van toc dong khi.

e DO hoa mo ta ap suat khong khi & ctra vao va ctra ra cua khong khi trén canh may nén.
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Hinh 12. Dién bién ap suat khong khi ¢ clra vao va cilra ra clia may nén.

Do hoa hinh 12 dwa vao mau sic va biéu do gia
tri, ta xac dinh duoc do 16n va mac do dong déu
clia 4p suit & ddu canh vao va dau canh ra cua
may nén. Tir d6 xac dinh duoc mirc d6 chénh ap
cua ctlra vao va ctra ra may nén cing nhu su phan
bd 4p suét ciia canh may nén.

e Véc to van tdc biéu dién hudng va cudng
d6 di chuyén cua dong khong khi trong méay nén
(hinh 13). Theo phuong, chiéu va mau sic cua
cac véc to van tde, so sanh voi biéu d6 mau sic
ctia d6 16n c6 thé danh gia mirc do di chuyén cua
dong khi trong ting canh ciia may nén.

Hinh 13. Véc to van toc dong khi
trén ting canh may nén.

3. Thuc nghiém mo6 phéng may nén DA3G

Nhu phén tich cac két qua thu duoc & phan trén
lién quan dén cac thong sb quan trong can danh
gia trong qua trinh lam viéc cia may nén tang ap,
trong phan nay s& danh gia két qua thu duogc tir
mo phong va thuc nghiém ctia mot may nén tang
4p DA3G thudc hang Mitsubishi dé kiém nghiém
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thuc nghiém két qua moé phong bang CFD cua
may nén. DBbi voi may nén tang ap trén dong co,
da duoc thiét ké lép dat tir nha ché tao. Trong
thuc té tinh trang lam viéc cua may nén dugc do
va danh gia qua cac thong s6 dugc mo ta trén
hinh 14 nhu sau:

N, Pvt, T—\,-kk

P(s, Pn, Trkk

——
Hinh 14. Cac thong s6 md phong.

Trong do:

N: Vong quay ctia may nén;

Puw: Ap sudt tong vao may nén;

Twk: Nhiét do khong khi ¢ ctra vao;

Prs: Ap suat tinh & ctra ra cia may nén,

Pr: Ap suét tong & cira ra;

Trkk: Nhiét do khong khi cua may nén.
3.1. Théong s6 thue nghiém may nén DA3G

Theo két qua thyc nghiém trén dong co lip méay
nén tang ap DA3G khi thir nghiém tai xudng [7],
cac thong sé lam viéc lién quan dén may nén ghi
nhan duoc bao gdm: Vong quay may nén N, &p
suat khong khi ting ap ra khoi may nén Py, 4p
suat khong khi vao may nén P,z va luong tiéu
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thu nhién liéu ciia dong co G (kg/h). Pé danh gia
va kiém nhiém voi két qua mé phong, tac gia s&
sir dung két qua thir nghiém tua bin MET42SC
lap may nén DA3G cua hing Mitsubishi trén
may chinh ctia tiu VTB BRAVE (dugc di tén
tir tau SUN FRONTIER), dong méi tai nha may
dong tau MIURA Shipbuilding Co., Ltd Nhat
Bén nam 1997. May chinh la dong co 02 ky quét
thang Mitsubishi model: 6UEC33LSII, cong suét

dinh muc: 3927 PS va cong suét 16n nhat: 4400
PS vong quay dinh mutrc: 210V/P [7].May nén
DAS3G cua hang Mitsubishi (hinh 15) 1a loai may
nén 01 tang duoc lap dat trén tua bin ting ap
MET42SC cta may chinh tau thay. Trong qua
trinh bao dudng tua bin tang ap cho tau VTB
Brave da thu dugc cac thong sd kich thude hinh
hoc nhu bang 2.

Hinh 15. Hinh anh may nén DA3G.

Bang 2. Thong s hinh hoc may nén DA3G.

Chiéu cao dinh canh T 28 mm
Théng sb Giatri Donvi Bé day trung binh canh Tc 20 mm
Sb canh may nén Z 16 Cai Goc vao chan canh By 40 bo
Buong kinh dinh canh Dr 446 mm Goc vao dinh canh Bt 65 bo
Dudng kinh ngoai vao Dun 290 mm Goc ra chan canh Bon 225 bo
Duong kinh trong vao Dur 116 mm Goc ra dinh canh for 30 Do
Chiéu cao may nén H 150 mm

Bang 3. Thong s6 thyc nghiém may nén DA3G.

Théng sb Gia tri
L % 50 100 110
P [PS] 1.954 2.931 3.927 4.210
G [ kg/h] 256,7 375,9 497,6 611,1
N [v/p] 12.000 17.300 20.500 21.800
Puwa [Pa] 101.019 100.804 100.764 100.627
Pra [kg/cm?] 0,5 1,2 1,8 2,1
Pra [Pa] 150.358 219.004 277.845 307.264
Tua [°K] 307 308 309 310
Taa [°K] 353 399 431 449
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Bén canh céc thong s6 kich thudc hinh hoc, diéu
kién moi trudong ciing 13 cac yéu t6 quan trong
quyét dinh dén dic tinh lam viéc ciia may nén
nhu: Nhiét d6 va 4p suat va luu luong cta dong
khi. Theo két qua thuc nghiém cua tua bin
MET42SC tau VIB BRAVE ta thu dugc cac
thong s6 nhu bang 3.Trong do:

P: cong suét phat cta dong co;

L: phu tai dong co tinh bang %;

G: Luong nhién liéu tiéu thu theo gio tai vong
quay lam viéc;

N: Vong quay cua may nén;

Tai Pua: Ap suét vao do duoc;

Pra: Ap suét ra do duorc;

Tokka Va Trka: Nhiét @6 khong khi vao vara do
duoc.

Tir két qua & bang 3, ta thu dugc cac thong sb
lién quan dén ddc tinh cia may nén nhu vong
quay, ap suét, nhiét do vao, ra cua may nén. Cac
gia tri do dugc bﬁng thuc nghiém thir tau & diéu
kién cac thiét bi mai lap dit nén dam bao do tin
cdy cho phép dé danh gia tinh ning lam viéc cta
may nén tang ap.

3.2. Mé phéng may nén bang CFD

3.2.1. Biéu kién mo phong

Pé tién hanh mo6 phong may nén ting 4p bang
CFD, theo co so 1y thuyét may nén li tam va diéu
kién dau vao cia chuong trinh mé phong, ta lua
chon md hinh theo cac diéu kién nhu sau:

Ap suit ciia khong khi méi truong cap
vao may nén duoc lya chon 1a ap suét khi quyén
s0 v&i muc nude bién Py = 101235 Pa;

e Nhi¢t d0 mdi truong trung binh cua
khong khi vao may nén trong budng may tiu
thuy ¢ khu vuc nhiét doi Ty = 310 °K (37°C);

e Mo hinh mau cuia chuong trinh tinh va
mo phong may nén theo 4p suét, nhiét do, dong
khong khi vao, luu lvgng dong khi tiéu thu, ¢ day

1a luu lugng khong khi cap vao xi lanh dong co
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dugc tinh bang Kg/s.

e Theo chuong trinh dugc lya chon, tuong
tmg v6i két qua thuc nghiém, dé tién hanh mo
phong CFD, can xac dinh lugng khong khi tiéu
thu cta dong co tng véi cac gia tri moé phong &
50%, 75%, 100% va 110% tai cua dong co;

e  Luong khong khi thyc té cap vao dong co
trén don vi thoi gian [kg/s]. Gia tri ndy khong c6
trong két qua thir tau, ta can phai xac dinh lugng
khong khi thyc té cip cho dong co thong qua cac
gia trj thir nghiém va 1y thuyét.

3.2.2. Xac dinh luong khéng khi cip vao dong
co thir nghiém

Theo 1y thuyét dong co diesel tau thuy, dé xéac
dinh lugng khong khi thuc té d6t chay lugng
nhién liéu phun vao xi lanh dong co [8], co thé
xac dinh bdi cong thuce sau:

7T D*SNnprPa
4

Gket (5)
Trong do:

D: Puong kinh xi lanh;

S: Hanh trinh Piston;

#n: Hé s6 nap cua khong khi;

¢4 Hhé sb quét;

prk: Khoi lugng riéng cta khong khi nap va
dong co.

Dé xac dinh lugng khong khi thuc t& cp cho
dong co theo hé sb du luong khong khi a, theo
cong thuc:

Gt = a. Git (6)
Luong khong khi 1y thuyét [kg/ct] dé dbt chay
lugng nhién li¢u phun vao xi lanh trong mot chu
trinh get dugc xac dinh:

Git = get. Go (7)
Go: Luong khong khi 1y thuyét dé dbt chay 01 ki
16 gam nhién li¢u [kg].

Oct: Luong nhién liéu phun vao xi lanh dong

co trong mot chu trinh ta co:
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Gni
60.i.t.n

Gt = (8)

Gni: Lugng nhién liu tiéu thu cho dong co
trong 01 gio [Kg/h].

i: Sb xi lanh.

7 SO ky.

n: Vong quay dong co [v/p].

Theo (6), (7), (8) va cac théng sb cua dong
co, lua chon hé sd du luong khong khi o phu hop
cho dong co 02 ky s€ xac dinh dugc Gt dé dot
chay luong nhién lidu cap vao dong co. Tuy
nhién theo [9] luong tiéu hao khong khi thuc té

dé a6t chay 01 ki 16 gam nhién lidu d6i voi dong
co diesel dugc xac dinh béng cac cong thue thyc
nghiém sau:

Déi véi dong co diesel 04 ky:

Gkita = 3 X 14 = 42 kgkk/Kgnl (9)
e Dbiv6i dong co 02 ky:
Giz = 3 X 16.5 = 51.5 kgkk/ kgnl  (10)

St dung cong thic thyc nghiém (10) cap nhat
vao bang 4 ta c6 lugng khong khi thyc té ing voi
timg ché do lam viéc cta dong co. Két qua tinh
nay dugc st dung cho chuong trinh mé phong
CFD.

Bang 4. Luong khong khi tiéu thy.

Théng sb Gia tri
L % 50 75 100 110
N (v/p) 167 191 210 217
P [PS] 1.954 2.931 3.927 4.210
Gni [ ka/h] 256,7 375,9 497,6 611,1
Gt 3,6722 5,3703 7,1184 8,7421

3.2.3. Két qua thuc nghiém mo phong

Theo cac thong sé thuc té ciia may nén DA3G,
nhap vao chuong trinh mé phéong & phan 2.1,
chay chuong trinh lan lugt theo cac gia tri vong
quay da dugc thir nghiém thuc nghiém 12.000;
17.300; 19.200 va 21.800 v/p.

Céc thong sd dau vao cia may nén, ta st dung
cac két qua thuc té dugc xac dinh & budng may
thuy ¢ diéu kién khi hau nhiét d6i ta ¢6 Pum =
101.325 Pa; Tikm = 37°C, Luong khong khi thue
té tiéu thy cua dong co [kg/s] Gmg véi timg ché
d6 1am viéc ctia may nén tir bang 4. Két qua thu

duogc tir m6 phong cho cac gia tri Prim Va Trikm
dugc ghi nhan tai bang 5.

Trong do:

Puvim: Ap suat vao tong mé phong;

Prtm: Ap suit ra tong mo phong;

Tukkm: Nhiét do khong khi vao may nén mé
phong;

Trkkm: Nhi¢t do khong khi ra khéi may nén mé
phong;

Git: Lugng khong khi thue t& cip cho dong
co theo phu tai [kg/s].

Bang 5. Cac thong s tir md phong CFD.

Théng s6

N (v/p) 12.000
Pum [Pa] 101.325
Tukkm [°K] 310

Gia trj
17.300 20.500 21.800
101.325 101.325 101.325
310 310 310

63



Phan Van Quan

Théng s6 Gia trj

Gt [Kg/s] 3,6722 5,3703 7,1184 8,7421
Prm [Pa] 156,253 226,428 280,354 310,257
Trkm [°K] 371 426 464 467

3.3. Panh gia két qua mé phong

Theo két qué thu dugc tir thue nghiém va chuong
trinh mo6 phong bang CFD ¢ bang 3 va bang 5,

téng hop sy thay ddi ap suit va nhiét do ra cia
may nén ¢ trang thai thuc nghiém va trang thai
mo phong, ta thu duoc bang so sanh két qua nhur
bang 6.

Bing 6. Danh gia két qua.

Théng sb Gia tri
N [v/p] 12,000 17,300 20,500 21,800
Pra [Pa] 150,358 219,004 277,845 307,264
Prim [Pa] 156,253 226,428 280,354 310,257
AP, [Pa] 5,895 10,573 2,509 2,993
AP; % 3.92 4.83 0.90 0.96
Trka [°K] 358 410 443 449
Trm [°K] 371 426 464 467
AT [°K] 13 16 21 18
AT % 3.50 3.76 4.53 3.85

Tur bang 6, ta rut ra cac nhan xét dac tinh lam
viéc cua may nén nhu sau:

e Qui luat thay dbi ap suét va nhiét do cua
khong khi ra khdi may nén & ché do thuc nghiém
va md phong giéng nhau;

e Giatriap suét ra cua hai ché do tuong tu
nhau va nam trong pham vi sai s6 cho phép APy
va AP:%. Sai s6 16n nhat nam & gi4 tri vong quay
17.300 v/p c6 4Pr% = 4,83%);

e Gia tri nhiét d§ khong khi ra khoi may
nén ¢ hai trang thai tuong tu nhau va co sai s6
16n nhit 4¢ = 3,85% & gia tri vong quay 21.800
v/p. Sai sd ndy ndm trong pham vi sai s6 cho
phép cta phép do nén két qua thuc nghiém va mo
phong 1a twong dong nhau.
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e Két qua mo phong thu dugc ciia chuong
trinh pht hop véi ddc tinh 1am viéc thyc té ciia
may nén tang ap trén dong co diesel tau thuy.

4. Két luan

Chuong trinh mo6 phong CFD cua may nén tang
4p da duoc kiém nghiém thyc té theo cac thong
) ap suat, nhiét do va luu luong khong khi dé
danh gia dac tinh lam viéc cia may nén tang ap
cho dong co. Chuong trinh ndy ciing co thé sir
dung dé phat trién cac ndi dung nghién ciru khac
lién quan dén may nén li tm va tua bin ting ap
cua dong co diesel tau thuy.
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