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PARAMETERS BY SOFTWARE COMLEX
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Tém tit:
Bai bao gi6i thiéu phuwong phdp mé phéng déng co Diesel thuc té bang phén mém
Comlex. Téc gia trinh bay phuong phép dénh gia dnh hwéng cda quy ludt cdp nhién liéu
khi céc thong sb ky thuét khac cta hé théng nhién liéu khéng thay dbi dén céac chi tiéu
kinh té va ky thudt co ban cta déng co Diesel.. Bdng thuét toén twong tw, cé thé nghién
ctru dnh huwéng cia céc hé thdng phuc vu khac dén céc chi tiéu ky thuét va kinh té cua
déng co.
Abstract:
The article presents the method of simulation for real Diessel engine using software
Comlex. The author introduce the method to estimate the influence of the rule of suppling
process of fuel oil on Diessel engine’s technical and economical parameters with when
fuel iol system’s other technical parameters are constants. The influence of other
systems on Diessel engine’s technical and economical parameters may be reseached by
using similar algorithm.

1. M& dau

Trong bai béo “ M6 phéng ddng co Diesel bang phdm mém Comlex” ciia Lé Van Hoc, Nguyén
Van Duy, Nguy&n Tuan Anh dang tai sb thang 7.2008, Tap chi Giao théng van tai, trang 47-49, cac
tac gia da trinh bay phwong phap danh gia anh huwéng cia géc phun sém nhién liéu dén cac chi
tiéu kinh té, ky thuat cla déng co Diesel bang phan mém Comlex. Comlex la phan mém chuyén
nghiép tro' gilp cho viéc nghién clu phat trién dong co dwoc trang bi tai phong mé phéng cuia
Trwéng Dai hoc Hang hai theo Chwong trinh ODA Nhat ban ndm 2003 vé nang cao nang lyc dao
tao hang hai & Viét Nam. Comlex da dwgc str dung thanh céng cho mot sb dé tai luan van Thac si
va luan an Tién si. Viéc tiép tuc khai thac Comlex, theo chung téi la can thiét, vi vay trong bai bao
nay va cac cong bb tiép theo, tac gia s& Ian luot trinh bay céc tién ich quan trong cla phdn mém
nay.
2. Phan mém Comlex

COMLEX la chir viét tat cha cum tir tiéng Anh “COMbussion patterns Look EXactly like the

real output” c6 nghia la phan mém mé phdng qua trinh chay trong dong co' Diesel gidng nhw that.
COMLEX duorc viét bdi IEM Co., Ltd. (IHI Engineering, Marine).

COMLEX Ia mot phan mém mé béi nd c6 kha nang mé phdng nhiéu loai ddng co khac
nhau. Ngoai 4 déng co mau da dwoc nhap sén, nguwdi dung cé thé nhap vao sb liéu cia bat ci
loai dong co' Diesel nao va nghién clru d3c tinh clia dong co nhd thay dbi diéu kién khai thac va
mot sb théng sb két cu cé thé thay dbi ciia dong co.

COMLEX gém 4 phan:
- COMLEX R&D: Dung cho nghién ctru va phat trién déng co.

- COMLEX-V: Hién thi chu trinh |am viéc cha déng co dbt trong 2 ky va 4 ky, d|eu kién khai
thac va cac théng sb dau ra co ban. Trong COMLEX-V, ta cé thé thay dbi cac théng sb dau vao co
ban nhw vong quay, vi tri thanh réng nhién liéu, thoi diém phun, ap suét khi quét, nhiét do khi
quét... va cho chuwong trinh tinh toan hién thi cac théng sb dau ra.

- COMLEX-M: St dung trong viéc thuc hanh chuén doan trang thai ky thuat ctia dong co.
Nguoi dung c6 thé lwa chon ddng co 2 ky hay déng co 4 ky sau do lwa chon 1 trong 9 bai thuc
hanh chuan doan sy c¢6. Chwong trinh cung cap cac thong so khai thac hién tai va do thi khai trién
ap suét trong xilanh, ngwoi dung can clr vao do dé phan doan hw héng réi chinh stra lai cac théng
s6 dau vao dé chwong trinh tinh toan dén khi cac théng sb dau ra ndm trong gi¢i han cho phép.
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trinh tinh phan tich nguyén nhan va chi ra két qué dau ra sé bj thay dbi nhw thé nao.

- COMLEX MEDUSA: Ciing v&i muc dich nang cao k§ ndng chuan doan trang thai ky thuat
clia déng co, nhwng CQMLEX MEDUSA thwc hién theo bai toan thuan. Nghia la ngu’é’i’dung [VE]
chon trang thai kém chat lwgng hodc sai léch clia mét s6 chi tiét chinh clia dong co dé chuwong

3. Mé phéng déng co thwe bang Comlex )
Tac gia lwa chon mot dong co thwe voi cac thong so k§ thuat co ban dwec cho trong bang

1 dé thuc hién mo phéng.
Bang 1. Céc théng sé ky thuat co ban déng co 6NVD26-A2

T Thong so Gia tri T Thong so Gia tri

1 Mac déng co 6NVD26-A2 | 8 Chieu dai tay bién 0,52m

2 S6 ky 4 9 Thé tich budng dot 0,00054m’
3 Céng suat dinh mic | 220kW 10 | G6c m& sém xu pap nap 75°TK

4 Toc dd dinh mre 750v/ph 11 | Goc dong mudn xu pap nap | 35°TK

5 BPuwdng kinh xi lanh 0.18m 12 | G6c m& sém xu pap xa 50°TK

6 Hanh trinh piston 0,26m 13 | Goc dong mudn xu pap xa | 60°TK

7 S6 16 phun 6 14 | Goc phun s&m 18°TK

Dé mod phong dong co, can nhap cac théng sé két cau cla dong co vao muc
Condition\Master Data\Modeling Data (hinh 1) va cac théng so ve diéu kién khai thac vao muc
Codition\Ope. Condition ( Hinh 2) ctia Comlex:
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@‘Inpul of Calculation Data |\ TUANANH\C! Diagsoft\ Comlex|verd.2|Systemd.2| Masl
Prt SetupEnd Retum

7. Draplet Vapor. and Combust | 8 AirData | 9 Heat Transfer l 10. Woschri's eg. | 11. Premis. Combust | 12ND meannn| 13 SootFe
1 Engine Spec I 2 Fiting Drder | 3 Seavenging and Exhausting | 4 Tubo Charger | 5, Itercooler | B. Fued Insction 51
Modeling data#1, Engine Spec
1. Nurher ofengine type —————[17]

(Datainput results in changing of recording address.)

_

2 Engine type name NVD26- |
3 Cycle numbet ———————[4]

4 Rated output K/ [0 ]
5 Rated speed, rom [ ]
6. Bore, m [018 ]

7 Shoke,m 0%

8. Connecting rod length, i [052]

9, Dead valume, m"3 [B4EE04 ]
10. Linerwall thickness, m [0018]

11. Cylindler coverwal thickness, m [0009]

12. Piston wallthickness, m [0008]

13 Wall matenal themal conductivity, J/s/mK —— [61.62 ]

Hinh 1. Man hinh nh4p théng sé két cau
clia dong co vao COMLEX R&D

8 Input of Calculation Data C:\Diagsoft\Comlex'¥erd.2\Systemd.2\CalcDatal GNYD26-A2csi
Print SetupEnd . Retun

#1. Caleul |uz hC:

| 3. Heavy Fuel| 4, | #5.Sca. and Esh. Condiion | 46, Coolant| 47, Contio
Input Dete #1, Calculation Seting

Cornment [Dieu kien chuar| ]

1. Run file name (Name only) [GNVD25-A2

2. Nurmber and name of engine type (Selectthe number) ——[17]
No. Type narme No. Type nare No. Type narme No. Type name No. Type narme
e B 1 16, 2

W T 2 17 BNVD26-AZ2. [EMBATF
s H 1l 18 [EM20FF 23 IEMSOTF
d Bl 1l 1L 2
i 10. {5 28 250

3, Calulation mode-

1 = Fixed condition, 2 - Search calculation il

4 Calculation interval of difievencing (for Crank angle) ——[01]

5 Allowable convergence enor of pressure
{1) During motaring cal. [1E03 ]
{2) During fring calc, [5E-04 ]
(3) During chemical cale, ———————[1E04 ]

6. Convergence condition of species —————— [1]

0=No check

1= Cydeintialvelue

2=Cydemeanvalus

3= Cydlainitlvalus or Cydle mean value
4= Cyeleintalvalue and Cycle mean valie

Allowable convergence eror of species [1E-03 ]
7. Calculation terminating seting

= Mortoring, 1 = Firing, 2 = Chemicel reaciion 2]
8 Engine losd. % (Every 5% from 25 up 10 110%) [100]

8 Engine spaed, iom (No inputfor using mastar data) ——[750 |
10 Mechanical sficiency, % ————————————[80
11, Sea. aitmixing rate (010 1, 0= No mixing, 1= Ful mixing) [01 ]

Hinh 2. Man hinh nhdp théng sé diéu kién
khai thac vao COMLEX R&D

Két qua méd phéng cho quy luat cdp nhién liéu ban dau clia déng co' nhw & hinh 3.
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Hinh 3. Quy luét cung cép nhién liéu chuén ban déu cua déng co

4. Anh hwéng cua quy luat cung cap nhién liéu dén cac chi tiéu kinh té, nang lwong cua

dong co.

“Dé nghién clru anh hudng cla quy luat cung cap nhién liéu chung ta sé thay dbi quy luat
cung cap nhién liéu va gil» nguyén cac thong s6 dau vao khac nhw dwgc trinh bay & hinh hinh 4 va

hinh 5.

H

Hé 56 lugng nhién iéu
]

El

ol
AEBIHEH DL NG BT 65

43240123458 7880

Hinh 4. Quy luét 1: Tang luong cép

nhién liéu & cudi quéa trinh phun tdng

He s6 wong nhién u
H

B

B

0

AEBIBEHOLNDI BT 6543200 12345678800

Hinh 5. Quy lugt 2: Tang lwong cép
nhién liéu & dau qua trinh phun
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Két qua md phéng vé cac thong sb cong tac clia dong co dwoc trinh bay & bang 2.

Bang 2. Két qua mé phéng khi thay déi quy ludt cung cép nhién liéu

Két qua Quy lugtthay | Quyluatchuan | Quy luat thay
phwong an mé phong doi lan 1 dobi lan 2
Cong suat chi thi, kW 40,8 40,5 40,2
Cong suat cé ich, kw 36,8 36,4 36,2
Suéat tiéu hao nhién liéu, g/kW/h 217,6 219,5 221,0
Hiéu suat nhiét, % 38,98 38,64 38,38
Ap suat chay cwc dai, MPa 6,12 6,24 6,29
Ap suat co ich binh quéan, MPa 0,889 0,881 0,875
Nhiét dé khi xa, °C 486,6 484.9 483,7
Nhiét d& somi xilanh, °C 1791 178,8 178,4
Nhiét dé nap xilanh, °C 177,8 177,5 1771
Nhiét dé dinh piston, °C 176,5 175,5 175,7
Nhiét d6 nwéc lam mat ra, °C 78,8 78,8 78,8
Lwong NO trong khi xa, g/kW/h 16,31 14,45 13,71

5. Phan tich két qua mé phéng

Khi nhién liéu phun vao trong budng dot déng co’ tai cudi qua trinh phun tang 1én nhw qui
luat 1, hinh 4 thi cong suat , hiéu suat nhiét ddng co tang lén khodng 1% , lwgng NO trong khi xa
tang lén khodng 18% nhwng suat tiéu hao nhién liéu giam khoang 0.5% va ap suat chay cwc dai
giam khoang 0.6%.

Khi nhién liéu phun vao trong bubng dbt déng co tai cubi qua trinh phun giam di theo quy luat
1, hinh 5 thi cac thong s0 ra cla déng co thay ddi theo chiéu nguoc lai voi lwong bién thién twong
tu cong suat giam theo, hiéu suét nhiét giam, lwong NO trong khi xa giam di nhung suét tiéu hao
nhién liéu va ap suat chéy cwe dai tang Ién.

Nhuw vay, bang Comlex co thé danh gia dinh lwong sw thay dbi cac chi tiéu kinh té, ky thuat
dong co khi thay doi quy luat cAp nhién liéu. Tuy theo tinh trang k¥ thuat hién tai va cac gi¢i han

mong mudn vé chi tiéu k¥ thuat, kinh té hay méi trworng ma cé thé chon mét quy luat cap nhién liéu
hop ly.

Trong céc cong bb tiép theo, tac gia sé trinh bay nhirng anh huwdng cia cac thong sb cau tao
clia hé thong nhién liéu nhw s6 16 phun, dwdng kinh 16 phun v.v.. dén cac chi tiéu kinh té, ky thuat
va moi trwo'ng cla dong co.

TAI LIEU THAM KHAO

[1]. L& Van Hoc, Nguyé&n Van Duy, Nguyén Tuén Anh. “M6 phdng déng co' Diesel bang phAm mém
Comlex”. Tap chi Giao thong van tai, sb thang 7.2008, trang 47-49,

[2]. Nguyén Dai An (2001), Nghién ctru hoan thién hé théng nap, thai dong co diézen ché tao trong
nuéce 18p trén tau thuyén cé nhd, Dé tai nghién clru khoa hoc cap bo, Bo giao théng van tai,
Trwdéng Pai hoc Hang hai, Hai phong.

[3]. Nguyén Van Tuén (2006), Nghién ctru dnh hudng ctia hé théng trao dbi khi dén céc chi tiéu ky
thuat déng co diézen tau thuy dang khai thac & Viét Nam, Luan an tién sy, Trwdong dai hoc
Hang hai Viét nam.

[4]. MAN B&W Diesel Group (2004), Common Rail: A Leap in Technology for Marine Engines, Saalfelden,
Germany.

Nguwoi phan bién: TS. Quan Trong Hing

Tap chi Khoa hoc Céng nghé Hang hai S6 17 - 4/2009 37




