JTOJATOK A

AKTHU BIHPOBAJ/IKEHHS PE3YJIBTATIB JOCJIIKEHHSA

4P ANGLO-EASTERN

AKT
BIIPOBA/DKEHHS Pe3yJIbTaTiB AWcepTaliiiHoi poboTn

3m00ysaya kadespu «Cy/AHOBI CHEPreTHYHI YCTAHOBKH Ta TEXHIYHA eKCILTyaTallisy
OJ1eChKOr0 HALIOHAJTBHOTO MOPCHKOT0 YHIBEPCUTETY

Maynesuga Bramucnasa Onerosu4a

TOB «Anglo-Eastern Ukraine», B 0coGi mupexropa Jlykesnucko O.M. cnpasxnim
aKTOM TIATBEPDKYE, IO METOAH, fAKi Oyiu po3poGIieHi Ta JOCHIDKEHH] y JucepTaLiiHiH
pobori Maynesnya B.O. /11s BU3Ha4eHHs mapameTpis pododoro npouecy, Oy/1m BUKOPHCTaHI
npu inauioBasHi roosHoro asarysa MAN B&W 6S70MC-C na 1/x «Mineral Maureeny i
1/x «Mineral Charlie».

Ananiz pospobnennx MaynesudeM B.O. MeTosis nokasas, M0 BOHM 3HAYHO
YTOYHIOIOTH BU3HAYEHHS IApaMETPiB pobOOro Mpowecy Ta MoxKyTh OyTH BHKOPHCTaHHI /U1
miBHINEHHA e(QEKTHBHOCTI eKcrutyaranii rojoBHOi cwioBoi ycraHosku. [lix 4ac
WHIMIIOBAHHS Giibil JeTanbHO 6yII0 PO3IISIHYTO | BH3HAYEHO HACTYIIHE:

- Busnageno (¢asy 1mouaTKy 3TOPSHHA B IMAIIH/PI JU3e1s 110 MAKCUMYMY JpYTroi
HOXiHOi iHIMKATOPHOI JlarpamMu THCKY, 3ri1a/pkeHoi (GiibTpoM HU3bKHX HacToT Butterworth;

- BH3HAYCHO (hasy 3aTPHMKH CaMo3aiiMaHHA NaIHBa, 3 ypaxyBaHHAM (asu
oMy rofKH GOPCYHKH 1 Pa3u NOYaTKy 3ropsHHS;

- BH3HAYECHO YacTOTy 00epTaHHA KOJIHIACTOr0 BTy MO Mepioay pobouoro MKy
MDK LIEHTpaMH iHTepBaTiB (ha3H 3aKPHTTS BIYCKHMX KIanaHis i (ha3zoro noyarky 3ropsaHHs;

- BM3HAYEHO CepelHill iHauKaTOpHuif THCK B poGOYOMY IUTHAPI MUIAXOM
BU3HAYEHHS IUIOII EJEMEHTAapHOI IUIHKHM, IO HE 3aleXWTh BiA 49acTOTH 0OepTaHHs
KOJIHYacTOro Baly i HABAHTAKYBAILHOTO PEXKUMY IBHIYHA,

- BH3HAYEHO IHMKATOPHY MOTYXKHICTh 3 BHUKOPHMCTAHHAM OTPUMAHMX paHilie
3HA4Y€Hb YacTOT 00EPTAHHSA KOIIHYIACTOrO BAMy i CepeaHIX iHAUKATOPHUX THCKIB.

Po3poGnieni Meronu, siki OyiM BIpOBa/uKeHi B HOBMI anropurM cucremu DEPAS
D4.0H, 3HATHO MOKPAIIYIOTh BU3HAYCHHS OCHOBHUX mamocmqum: napamerpis po6o4oro

Jlupextop «Anglo-Eastern Ukraine» “'?4: = O.M. JIyKbSHYEHKO

«79 » %Y 2019

Anglo-Eastam Ship Management Ltd
23/F, 248 Queen's Road Eas!, Wanchai, Hong Kong | T. +852 2863 6111 | F. +B52 2861 2419
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P d 8, Marazlievskaya Street, Ykpauna, 65014, r. Ogecca,
T']:IEB{_}\H_.‘ “;}m’_m\l Odessa, 65014, Ukraine yn. Mapasauesckas 8
TRANSSHIPMENT & MORE Phone: +38 (0482) 33-33-32 Ten: +38 (0482) 33-33-32
Fax:  +38 (0482) 34-74-07 Qaxc: +38 (0482) 34-74-07

www.transship.ua | transship@transship.ua

000 «Tpancumm»

Texnuiynui qupexrop: Isanos C. 1.

AKT
BIIPOBADKEHHS Pe3yJIbTaTiB JUcepTaLiinoi poboTH
3106yBaya kadeapu «CyaHOBI eHEpreTH4HI YCTAHOBKH Ta TEXHIYHA EKCIUTyaTallis»
OnechKOro HaiOHATEHOTO MOPCHKOTO YHIBEPCHTETY
Maynesuua Branucnasa Onerosuya

Mianpuemctso «Tpancmmm», B ocobi mmpektopa C. 1. IBaHOB CTIpaBkHIM aKTOM
MiATBEp/UKYE, W0 pO3pobneHi y aMcepramiimiit pobori Maynesnua B.O. meroau
BH3HAYCHHS OCHOBHMX mapaMeTpiB pobodoro mpouecy Juis cucremu DEPAS D4.0H, Gymu
BHKOPHCTaHI [UIA TIPOBENeHHS JIarHOCTHYHUX pobit Ha T/x «Jlumba», 7/x «leBa Mapus»,
1/x «Topuazo», T/x «Tymany, Ha TonoBHUX aBuryHax MAN B&W 6L.23/30A.

3a 10MOMOTOkK PO3poOIeHHX METOIB Oy10 BHKOHAHO HACTYIIHE:

— BU3HaveHo (a3y MoYaTKy 3rOpsHHs B WHIIHAPI TPAHCTIOPTHOTO AW3EIS MO
MaKCHMyMY APYroi NOXiAHOT iHAMKaTOPHOI JiarpaMy THCKY, 3r1a/keHoi GinbTpoM
HU3bKHUX YacToT Butterworth;

— BU3HAYeHO a3y 3aTPUMKH CaMO3aiMaHHs NaanBa B poOouoMy TP, 3
ypaxyBauaam (azu migiomy rojaku GopcyHku i dasu noyaTky 3ropAHHs;

— BH3HAYCHO Y4CTOTY 0OEpTaHHs KOJIIHYACTOTO BATy MO Mepioay pobouoro uuKIy
MiX [ICHTPaMH IHTepBaiB (asu 3aKPHUTTA BIYCKHHX KIamaHiB i (a3oro MovaTky 3rOpSHHA;

— BH3HAYECHO 3HAYCHHS CepeIHbOr0 iHANKATOPHOIO THCKY B pOBOUOMY HHIIHADI
IUISXOM BH3HAYEHH IUIOLI €1eMEHTapHOT ALIMHKH, 110 HE 3aJI€KHUTh Bi/l YaCTOTH
obepTanHs KONIHYACTOrO BTy 1 HABAHTAXKYBAIbHOIO PEKUMY JIBUIYHA;

— MiATOTOBNEHO 3BIT i BUPOOJIEHI peKOMEHJaUIT [T MiIBHIIEHHS AKOCTI pobouoro
npomecy B WATIHAPAX i pIBHOMIPHOMY PO3MOALTY MOTYKHOCTI 10 UHTIHIPAX TOTORHOrO
JIBUTYHA.

Pe3ymbTaTyl POBEAEHHS AiarHOCTHYHHX PoOIT OyJin BUKOPHCTaHi CayKO0kH0
TeXHi4HOT eKcIuTyaTanii « TPaHCIITAI JUIS Mi/IBHIICHHS eEKTUBHOCTI eKCILTyaTauii
roJ10BHOI CHJIOBOI YCTAHOBKH. AHATI3 pospoﬁﬂeﬂnx Maynesuuem B.O. MeTo1iB nokasas,
110 BOHH MOXKYTh OyTH eex pustrosi opucmm B TIPAKTHYHIH eKCIUTyaTamii CyAHOBHX
IW3ETIR. A o

000 «Tpaucmmm» Isanos C. L.

000 «Tpancwun» Kog OKMNO 30256721
P/c 26002311681 8 AkuunoHepHom banke «MuBaeHHBIV»
r. Ogecca. MOO 328209
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«3aTBEpPIKYIO»
[TpopekTop

AKT BUKOPHUCTAHHA
PE3VJILTATIB JUCEPTALIIMHOI O JIOCJIIJDKEHHS
MAVIJIEBUYA BJIAJJTUCITABA OJIETOBHYA B HABHYAJIBHOMY TIPOLIECT
OJZIECBKOI'O HATIIOHAJIBHOI'O MOPCBKOI'O YHIBEPCUTETY

Lleii akT miaTBepKy€, IO Pe3yJIbTATH AHCEPTALiHOrO IOCHI/DKEHHS Ha
TeMy: «BH3HaYeHHA OCHOBHMX JiarHOCTHHYHMX MapamMeTpiB pobouoro mnporecy
TPAHCIOPTHUX JHU3€liB B eKcIulyatauii» 3g06yBaua xadenpu «Cyanosi
eHepreTHYHi YCTAHOBKM Ta TeXHiYHa eKcImyaTamis» Maynesuda Biamuciasa
Ouerosuya, sKi NpeACTaBICHI 10 3aXHCTY Ha 3700yTTS HAYKOBOTO CTYIEHS
KaH/IH1aTa TeXHIYHHX HayK 3a cneuiansHicTio 05.22.20 — Excrutyarauis Ta peMoHT
3aco0iB TPAHCIOPTY, BHKOPHCTOBYIOTBCS MPH INPOBEASHHI J1a0OpaTOpHHUX |
NPaKTHYHHUX 3aHATh 3 jucummuiis: «TexHigHa eKcriyaraiis —Cy/{HOBHX
eHepreTHYHMX YCTAHOBOK» 1 «CHCTeMM JIIACHOCTYBaHHS» HA CYAHOMEXAHITHOMY

(bakyereri OeChKOro HalioHANEHOrO MOPCEKOTO YHIBEPCHTETY.

ViromxeHo

JIHpexTop HAaBYATEHO-HAYKOBOTO

IHCTHTYTY MOPCHKOTo hiioty
K.T.H., JIOLEHT (9/ W/ O.M. Lymuno

3as.kadenpoio «CEY 1a TE»
JL.T.H., Tpodecop P.A. Bapbanenp
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JIOJIATOK B

JAHI 3IABAJIBHUX BUITPOBYBAHD I'1 6S70MC-C8

/A HYUNDAI

T HEAVY INOUSTRIES CO.LTD.

- £ J s i
Offictal shop test vesult for o0 0e . [ RO050 JOwier | BOCIMAR
y S EngineNo. | AA4452 (Class 1 ABS
Main Engine Eng. Type _6870MC-C8 | TestDate | Oct. 03,2011 |
’ Output(MCR) 17500 kW | Engineer  J.Y.PARK
Summary Data of Load Test |7 e 9irpm | Operator S.C.BACK
DATA SHEET NO. S 3 4 | s | 6 7
Load (% ) 5 | S0 | 75 90 | 100 | 100D | 110
i i H i e a ,E R
Measuring Time 10:45 ’ 1:04 | 11:49 12:34 12:48 13:05 | 13:44
e e s e T T R A T ] vt s e ..lp AP | — o e - iy
Speed (pm ) - 513 | 12 82.7 87.9 91.0 91.0 93.9
Brake Power (kW) 4375 | 8750 | 13125 | 15750 17500 | 17500 | 19250
Indicated Power (kW) 5006 i 9354 14062 16737 18535 18532 20316
Mech. Ef€ (% ) §7.39 | 9158 | 9334 | 9410 | 9442 | 9443 | 9475
Pmax. { bar ) 750 1100 1405 | 1598 1598 1602 | 160.0
Peomp. ( bar ) 503 800 1160 1303 1455 . 1463 | 1565
P ( har) 8.10 1228 1578 | 1768 | 1890 1890 | 20.07
F.O Pump ( P9) 48 64 80 88 95 | 95 | 103
Sl Tl Measured | 19086 18457 17943 | 17937 18086 - 18509
,
sum.(g/kWh) Correcied || 18842 = 18141 | 17641 | 17625 | 17779 | - 182.12
- Cyl.Oowt 68 | 297 306 322 345 347 380
fﬁg’;‘("‘s Temp | peimic 300 335 350 368 392 390 430
AR, T/C 240 230 o | 218 228 225 251
L ONOLI 4600 7390 8798 | 9385 | 9875 9878 | 10350
— . S BLANK Lhasosoncs
TCSpeed | yo
(ml]) ’ ‘ _______________ vETeTETaTe | LT ETETE IP R e | . - i v v
| NO. 4 _
Average 4600 7390 8798 E 9385 9875 9878 10350
. 5 30 31 4 . 38 40 40 42
Scavenging Air | . : ! : ! I I S
L keln 0.45 1.30 2.08 251 292 293 | 318
Cooling Water Inlet ( T ) 26 26 25 27 i 28 28 | 29
. o 19.8 19.8 20.3 205 | 206 M1 | 215
TCSI R(l()l'ﬂ s ol i S e S G M R N— ! i
mbar 1022 1022 1022 102 1021 1021 1021

Note : The Fuel Otl Consurmiption is corrected to Lower Calorific Value 10200 keal / kg & £.S.0 condition

4
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HEAVY INOUSTRIES €0.,LTD.

!

: Hull No, PO0SO Weather FINE
Official shop test result for Bt
.P 4 ¥ Engine No.  AAd452 Measuring Timd 10:45
Main Engine Eng. Type | 6S70MC-C8 |TestDate | Oet. 03,2011
; : Owner BOCIMAR | Engineer JY.PARK
g Q 0, B DYy
: Data sheetof 25%  Load Test Cla e Dpeiatir S CBACE
* Room Temperature : 19.8 T * Atmosphcric Pressure 1022 mbar
Engine Speed Water BrdE\e % Brake Power lndrcated Powcr Mcch Efﬁcxency Notch
57.3 rpm 1038 tonf-m | 4375 kW 5006 kW 87.39 % 45
System Main L.O | pco | camLO Fuel Oil Cooling F.W
i P;ess (bar} 241 8.0 4.2
Inlet |- L—— e S A
'Temp( T 44 39 67
Cylinder NO. avgl 1123 [4]|sje6]7]8]9 ojuje|3e
| Pmax. bar 7501 75 1 75 | 75 15 75 75 | - L
[ranee S | [RDi MREER ol MRl i PN TN ELANK l.; f L
¢ Pcomp bar {503 50 | 51 | 50 51 @ 50 @ 50 |
| pi bar [|8.1¢ | 8.04 8,12 809 825 810 8015 |
PO || 48 | 48 | 48 48 48 48 48
F.O Pump | o A 540 + | i o
: \IT 0.0 00 06| 00 140 00 0.0 | | i
Exh (J‘t\ ()Lll °C 268 | 272 1 265 267 | 265 265 @ 275 .
C F W Qut T B 7T I51 751 743741713
Ca.’ﬂLOOut c el -] - -] - ;
|rcoou T |50 0| s so st s s A i
Air Cooler Scavenging Air
NO. 1t o2 |3 4 Avg Pressure | Temperature
Bef. Cooler Press | mmHg 280 280 0.45bar 30T
R | BLANK |-
Press. Drop mmAg | 80 | 80 Air Receiver Pressure 336 mmHg
Axr in. i 55 thaus( \r{amtold Prcssurc. 0.34 bar
Air Oul |: @ 27 | 27 Qpec.txc Fuel O:I(onsumpnm
tuclmg Wnerln T 26 | | 26 Vlea.s (kg/h) Meas. (g/kWh) l Lorrect(kah)
Cooling Water Out |  C § 26 | L 26 835.0 19036 18842
TurboCharger
Speed Bloucr lnict Before Turbine Aﬂu’ Turbme L.O.(_‘ bar) F W Temp
Turbocharger fi-— oo - E i s b e
rpin 'C mm'\q ¢ | wunHg C i mmi\q In | Out Prcss b
No.i 4600 |20 27 3 | 300 240 | 240 @ 5 |44 44 14 b
No.2 ; !
Vo g ! BLANK boodovomn Jo e e Sl _
No.3 ‘
No.4 || i
Avg. 4600 235 3 [ 300 240 | 240 5 |44 44 14 =
* Pregsure vit: 0.5 bar *Governor Position  34.8 *Thrust Pad © 46 T

Note : The Fuel Oil Consumption is corrected to Lower Calorific Vahie 10200 kcal / kg & 1.8.0 condition

5
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AN

HEAVY INOLUSTRIES €O, LTO.

. Hull No. Po0So Weather FINE
Official shop test result for | .
: .P i Engine No. AA4452 Measuring Tlme 11: 14
It Hregine Eng. Type | 6STOMC-C8 |TestDate | Oct.03,2011
' Owner BOCIMAR Engmecr J.Y.PARK
o Ay S, OO . o
{Data sheetof 50%  Load Test S i8S T SCBACK
* Room Temperature : 19.8 C * Atmospheric Pressure 1022 mbar
~ Engine Speed | Water Brake Brakc Power Indlcatcd Powcr ‘ Medl Efﬁcwmy l\otch
722 rpm 1647t0nf‘m i 87*0 kW 9554 kW 91.58 % 6.0
System Main L.O P.C.O Cam L.O Fuel Ol | Cooling F.W
i Prcss (bar) 2.4 8.0 4 3
Inlet ; NURS{ S— -
| Tempd C) 44 38 67
Cylinder NO. Avgl 1 | 23] 4alsi 6l 7 8|9oj0in 12,1314
Pmax. bar |110.0, 110 110 110 | 110 | 110 | 110 r~—-—-—‘
e DU ok BLANK } =
l’comp. | bar 8(}0 80 |80 80 : 86 ] 80 80 ket
Pi bar l" 28. 2 ﬁ 12 25/12.32,12.41;12.33112.19
|ope 64 64 64 | 64 64 64 | 64
FO Pump : - - ! e ‘, PV, e e e STSEN sRE—— -
CVIT | 0.0 ] 0. 0 0 0000000 08
Exh.Gas Om ¢ 297307 : 295 | : 300 285 | 203 300
; c1 W Oul c || e % 77 !
2w 1
Scavenging Air
NO. I Pressure f Temperature
Bef. Cooler Press ¢ mmHg [ 970 1.30 bar 3T
Prcss. Drop mmAgq |f 155 T Air Rec.cnu Prcssure i 960 mmHg
Axr In i © 114 114 | Exbaust Manifold Pussure i 1.11 bar
AU‘ Om ' C 30 ‘ 30 Specific Fuel Oil Consumption
Cooling W ater In ; ) 26 ‘ 26 Meas.(kg/h) Meas.(g/kWh) | Correct{g/kWh)
Cooling Wates 0wt | G | 51 s 16150 184.57 181.41
TurboCharger
Speed Blox\ er Inict Before Turbine Aﬁer Turbme LO( ( har) F.W Temp)
Turbocharger St A S Al e Pt >
rpm “(: mmAq C | mmHg ‘C i mmAq in Oul Press (&
No.] 7390 |20 20 8 | 335 | 800 230 [ 45 |44 53] 13 .
No.2 e |
No.3 i ;
No.4 : ‘ ‘
Avg. 7390 245 | 8 | 335 800 | 230 | 45 | 44 | 53 13 =
* Pressure vit: 0.5  bar *Governor Position  47.9 *ThrustPad : 46 T

Note : The Fuel Oil Consumption is corrected to Lower Calorific Value 10200 keal / kg & L.S.0 condition

6
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A HYU
HEAVY INDUSTRIES CO..LTD.
. Hull No. P0OS0 Weather _FINE
Official shop test result for T
n p ‘l' % h\glnc No. | AA{452 Measuring Timg 1_1~ :_19
Main Engine Eng Type | 6S70MC-C3 |TestDate | Oct. 03,2011
Owner B(JC]VIAR Englmer I¥. PARK
Data sheet of  75%  Load Test s T Pherator S CBACK
|¥ Room Temperature @ 20.3 C * Atmospheric Pressure 1022 mbar
. Engme Spwd Watcr Bmke Bral\e me er Indxcmcd Power Me.ch Hﬂucncy Notch
82.7 rpm 215 8 tonf m l3125 kW 14062 kW ‘)3 34 % 7.1
System MainLO { PCO CamLO  Fuel Oil Cooling F.W
| Press. (bar) 2 1 ‘ 8 0 4.3
Inlet  Fonnmsmmmemm e SEE | ERSTITRANES e T iy e S
'1emp,( T 45 | 38 68
Cylinder NO. Avgl 11213/ 4/5/6|7]|8/59 [0 12/ 1314
Pmax. bar [[1405 140 | 141 141 141|140 140 i"_:! 5 |
Pcomp. bar 1100 lll 110 131 112 0 111 | 111 | {
Pi bar IS 78 l§ 69 15.79 15.72, 15.91/15.82 . 15.77
Po || 80 | 80 B0 | 80 | 80 | 80 | 0 ]
F.O Pump | i, AN BN (ST SIS IR, . SEET O
VIT || 1.8 ; 1.8 18 18 i3 18 1.8 18
Exh Gas Out T ' mo 310 300 300 | 308 :
CFW Out © E2ETET -
C am L.O ﬂut © : % =% " ‘
P.C.O Out T S5 | 85 | ; |
Air Cooler Scavengmg, Air
NO. { 2133 4 A\ v Prcssure Tempt rature
Ref. ( oulcr Press mmHL' Nl.7;lwr““- "'—‘I — l 70 - 2 08 bar 34°C Y
ey L—BLr\NK
Pxets Drop mm Aq 206 —-—-——j; | 200 Alr Recener I‘rcssun 1550 mmlig
ol BEYS 154 | Exhaust Manifold Pressure | 1.84 bar
C 32 | 32 Specific Fuel il Consumption
Coo ing de ln i 25 ? 25 Mcw» (keh) Meas (g/kWh) Corru,t(gfk\\fh)
Cooling WaterOwt | ¢ || 38 | 38 2355.0 179.43 176.41
TurboCharger
Speed Blower Inlet Refore Turbine | After Turbme L. O (C bar) F W Temp)
Tmbocbargcr — - ; O, (SR AR AR s
pm C immAgl C { mmbg | T mm/\q ln | Out Pres< 53
\o i 8798 21 3t 13 | 350 0 1300 | 210 100 | 45 | x 58! 1.4 =
l\o 2 : ‘ | i "
e i | BLANK |- PR (R !
No.3 “ : :
No.4 L
Ave. 8798 260 | 13 | 350 1300 | 210 100 |45 58 | 14 ¢
* Pressure vit: 1.5 bar *Governor Position  58.7 * Thrust Pad 4 T
Note : The Fuel Oil Consumption is correcied to Lower Calorific Value 10200 keal / kg & 1.5.0 condition

7
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/A HYUNDAI

HEAVY INOUSTRIES CO. LTD.

3 7 B
Official shop test result for |I1No T et
k " Engine No. AA4452 Measuring Ti |mc 12:34
Main Engine Eng. Type 6STOMC-C8 |TestDate | Oet. 03,2011
. Owner BOCIMAR | Engineer J.Y.PARK
3 0 PO n SRS [380:r: v e A o o, Bsiyer, - Simioli 1 AR [N ?
g .Data sheiet of 0% Load Test Class ABS Operator ‘S.C.BACK
* Room Temperature : 20.5 C * Atmospheric Pressure @ 1022 mbar
Engine Speed Walcr Bmke Brake Powcr lndu,dted Power  Mech. Efficiency Notch
879 rpm 24‘6 '7 tonf m 15750 kW l6737 kW 94,10 % 7.7
bvs(um Mam L 0 | P.CO 5 Cam L.O Fuel Oil | Cooling FW
| Press.(bar) 2.1 8. 0 ! 43
| Temp.( C) 45 38 | 68
Cylinder NO. avel 1] 213451617 8]9 10{11]12{13]14
Pmax bar 1598 160 159 | 160 | 160 | 160 160 | -
PLomp bar f130.3 131 I3| 130 130
Pi bar 1768 17 55 17 80 17 73 17. *8 :
Pe 88 | 88 '2
F.Opl\ﬂ\p i ; o et s
VIT 46 46 46 4.6 A6
Fxh Gd‘« Out G 322 1% 20 322 1 317
CFWOuI O 78} 797978 78|
-C‘am I 0 Out | © 45 | 45 - ¢ s
P.COOuU N EREREREDE S P :
Air Cooler Scavenging Air
1 Z] 3 4 l Avg Pl essure i Temperature
' mmig 1890 ————i— 1890 2,51 bar | 8T
CmmAqQ ff 215 ; (215 Air Receiver Pressure g 1870 mmHg
/\ll’ In. ©C 172 | ! | [”xh.mst Mamfold Prnssurc 2 2’ bar
Air OU( C 35 Specific Fuel 011 C onsumpruon
(oolmc \\ ater ln . o1 27 | Me.b(kg*h) ! \4eas (;,‘k\\'h) C(rrreu(gkwm
Cooling Water Qut | C 42 2825.0 il 179.37 176.25
TurboCharger
Speed Blower Inlet | Before Twbine | After Turbine L.O(C,bar) |F.W Temp
Tlll'b‘)chlﬂg@r et pres , e ol ; ool
pm T mmAgf C | mmHg i 4 mmAg | In | Out| Press 13

9‘%86 213t} 17 368 | 1630 | 215 120 | 45 60 | 1.4 -

9385 260 | 17 | 368 1630 | 215 120 |45 60 1.4 :
* Pressure vit : 2.0 bar *Govemor Position  66.5 *ThrusiPad : 47 T

Note : The Fuel Qil Consumption is corrected to Lower Calorific Value 10200 keal / kg & 1.5.0 condition

o




AN

HEAVY INDUSTRIES €0..L.TO.
g s . Hull No. P50 Weather FINE
Official shop test result for  —
s o p . Engme No. AA4452 Measuring Timd 12:48
Main Engine Eng. Type | 6S70MC-C8 |TestDate | Oct. 03,2011
Owner BOC!MAR E ngineer JLY.PARK
i 0, 3 Epsattie == e
Data sheet of 100%(1) Load Test o ABS Dcraior “S.C.BACK
* Room Temperature @ 20.6 T * Atmospheric Pressure 1021 mbar
"Engine Speed Waier Brake Brake Power lndxc'rted Power M et,h Efﬁcxency I\olch
91.0 rpm 261 5 tonf m 17500 k“ 18535 kW 94,42 Yo 8.0
Systcm Main L.O PvC.O i Cam L.O l-uel Ol] | Cooling F.W
Prcss (bar) 2 l 7.8 4.2
Inlet - s N T —
Temp(TC) 45 39 68
Cylinder NO. Avg 112 34 5!6‘7‘8‘9 10 | 1112 {13} 14
Pmiax . bar 1598 mo mo 160 | 160 | 159 | 160 e Lo
Peomp bar [{145.5, 145 145 146 146 | 146 14< b
Pi bar 18 9oi13 92 1s 97 18,90 18.91 18.96 18 75 ! |
PO 95 95 95 95 1
F.O Pump N G S i S g .‘ I ;
VIT 18 (18 18 1.8118\1831.8 2 :
Exh.Gas Out c 345 :’ 361 345 350 338 | 337 | 340 z ’
C.F.W Out s 90 8 79 ™ 80 ;
Cam L.O ()ul © - - - =
P.C.O Out G [l 55 55 55 55 56 S6 55 P
Air Cooler Scavenging Air
NO. L1213 4 tAw Pressure | Temperature
Bef. Cooler Press mmHg [{2220 [ or sro ] (2220 2.92 bar 2 40 C
BLANK - -
Press. Drop | mmAg § 235 ‘ 235 Aar Rcu.x\ er Pr(:asu.rc ' 2200 mmHg
Air In. e e 190 | Exhaust Manifold Pressore | 2.61 bar
Air Out. G 39 | 39 Specific Fuel 011 C‘omumpnon
Cooling Water In t 28 | 28 Meas (km h) : Meas. (.V k\\’h) Corrcct(g/kWh)
Caoling Water oml;; c 46 | a6 3165.0 ‘ 180.86 i 177.7%
TurboCharger
Speed Blower lniet Bex‘ore Tutbme f\ﬁer Turbine I 0 ( L bar) F.W Temp
Turbocharger ek S Rk ; | e
rpm °C mm; \q C i mmHg T | mmAgq [n | Press i
No.l 9875 22 | 3 20 392 1930} 228 140 45 | 62 ]4 -
No2 : j ] f
TR AR Y, | SN -4 BLANK | -} i = -
Noa3 - - !
No.4 : i
Ave. 9875 265 20 | 202 | 1930 | 228 140 |45 62 14 -
* Pressure vit: 1.2 bar *Govemor Position  72.5 *ThrustPad : 47 T

Note 7 The Fuel O1l Consumption is coirected to Lower Calorific Value 10200 keal / kg & 1.5.0 condition
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HEAVY INDUSTRIES £O,.LTD.

Official shop test result for |/No L, I -
Engine No. AA4452 Measuring Txmc. 13:44
Main Engine Eng. Type | 6S70MC-C8 | Test Date Oct. 03,2011
Datasheet of 110%  Load Test 2]\:; e B()iﬁ\:AR g‘;ﬁ:;; :::;:‘éi
* Raoom Temperature @ 215 C * Atmospheric Pressure 1021 mbar
Engine Speed | Watcr Brake Brake Power [nd:cakdl’ower \dec.h Efﬁuency Neotch
93.9 rpm 2786tonf m | 19250 kW "0316 kW 94 78 °/o ) | 8.37 o
Sv<l3111 Wam LO PG O Cam L.O Fuel Qil Cooling F.W
SR I T a | ]
Temp( ( ) 45 ! 39 68
vlmduN Avgl 11213415 6 17 8 o 10 1i12 13714
. 1600; 160 | 160|160 | 160 160 160 ——y | | | |
};c0111p . bar 156‘55 157 I56157 156 157 ‘ “t F
P bar [20.07:19.92/2005,20.12(20.15 20,11 20,07 ”
) PO i 03 103 103 03 w03 | -
S it || 0 o0l 00 00 00 00 | T
I:‘(h (.m Om R 385 | 380 | 370 | 370 | 375 ]
2 F W Om 1 C ] 8.2. SZ .8!. 81 # 82 . _ )
Cam[()()m ! " ;‘747 o _ N A .
;Eo()u—;“ i C - n g = 97 g g . ; I L A
Air Cooler Scavenging Air
NO. 1 i 2134  Avg Pressure Temperature
Bef. Cooler Press ‘mmlflg 24%:5@ ’420 . _.Ewbar - ; 42 'C
Press. Drop | mmAg | 235 ¢ 255 Mr Receiver Pressure 2400 mmHg
Airln, e et 1T 2 | Exhaust Monifold Pressure 287bar I
Air ()m _ . C e : Spcuﬁc buel Ull (‘ onsumpnon
Codling Waterln | € ) '\'féés ke/h) Meas.(g/kWh) comumfmh)
Cooling Water Ot G || 51 | § 38650 18509 | 18212
TurboCharger
itk e, | Wbl [ RRTE) SilSubin] LOCE M | Doy
pm T mmAg| C i mmbg | 'C | mmAg | In | Out| Press c
 Ned 10350 | 23 32 26 | 430 | 2130 | 251 160 |45 64 14 | -
...N;).J. : |
— | | - > &
Tave | 10350 | 275 | 26 | 430 2130 | 251 10 |45 64 14 | -
* Pressure vit: 0.5 bar *Governor Position  78.4 * Thrust Pad 48

Note : The Foel Oil Consumption is corrected to Lower Calorific Value 10200 keal / kg & 1.S.0 condition
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T HEAVY INDUSTRIES €0.,L7D.

Official shop test result for

Main Engine

Engine performance

Hullte,
Engine No.
Engine Type

Output (MCR)

P00 I C
 AAd452

6STOMC-CS
17500 KW .
=

Test Date
Engineer

_BOCIMAR

ABS

__Oct. 03,2011

_LY.PARK

Operator

S.C. BACK

Project No.

Speed (MCR)

| POOSO

160

140 ~ Pmax.

Engine No,

‘AA4452

1204 0

Peomp.

T {bar)

{Engine Type

6870MC-C8

T/C Type

METS83IMA

B

PTUBypass

- 320 -

230

Fuel Cam

Exh. Cam

- 210 -

80 -

Pscav. (bar)

TIC {rpm x 1000)

T bef. TIC

(deg. C)

T aft. T/C

{(deg . C)

184 ~
SFOC

180

Comp. Shim

35 mm

100

(&/kWh)
176 -

Fuel Index

{mm)

Mech' eff.
(%)

Rermark

OFFICIAL
SHOP TEST

Eng, {rpm)

90

100 Load (%)
17500 KW

Opt.at
100%

184




JAHI 3IABAJIBHUX BUITPOBYBAHD I'] 6G70ME-C9.2

A

HEAVY INDUSTRIES €O, LTD,

Official shop test result for HullNo. | BCaosk-01 |Ovner | TRAFIGURE -
e J Engine No. AA5856 Class LR
Main Engine Engine Type|6G70ME-C9.2| Test Date | May. 02,2015
3 : Output(MCR)| 17106 kW | Engineer M. K. HEO~
Specifiction of Accessory Speed(MCR)|  77.5 rpm | Operator J.S. SONG
Data Sheet No. 1 2 3 4 5 6 7 8 9
Load (%) 25 50 73.6 75 | 10001) | 1002) | 110
Easuring Time R 10:3; I;I*II:JO 712:00 I8 12:30 7713:00 13:30
?peed(rpm) Lt 488 | 615 70.07 04 | m5 | ms | s00
== ! |
Brake Power (kW ) 4277 | 8553 | 12590 | 12830 | 17106 | 17106 | 18817
Pmax. ( bar ) 104 142 163 164 181 179 185
Pcomp-i( bar ) 69 111 133 135 166 166 172
Fuel Index ECU( % ) 43 65 82 83 100 100 106
Fuel Oil Con- Measured | 180.99 | 171.87 | 168.47 | 169.30 | 173.62 = 176.33
sum.(g/kWh) Corrected  [|177.87 | 168.52 | 16530 | 165.92 | 170.24 . 172.87
Exh. Gas Cyl. Out 204 | 257 | 314 | 320 376 380 414
Temp. Bef. T/C 274 | 338 | 374 | 386 452 461 488
(T)H Aft. T/C 205 | 213 | 212 | 214 240 242 273
T/C Speed NO. 1 6504 | 10030 | 12252 | 12424 | 13696 | 13786 | 14217
(rpm ) NO. 2
NO. 3
NO. 4
Average 6504 | 10030 | 12252 | 12424 | 13696 | 13786 | 14217
Scavenging 19 36 34 36 38 43 44 46
Air Mpa 0.04 | 013 | 023 | 024 0.32 0.32 0.35 | "]
Fresh Water in e 26 28 30 32 28 31 32
Test Room 5 251 | 256 | 259 | 264 26.9 271 | 273
mbar 1011 | 1011 | 1011 | 1011 | 1011 | 1011 | 1011
Humidity(%) || 589 | 57.2 9 | 453 43 428 | 407

* Note : The Fuel Oil Consumption is corrected to Lower Calorific Value 10200 kcal/kg, and ISO condition
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A HEAVY INDUSTRIES CO,, LTD.

r Official shop test result for | U/l No. | BC206K01 | Weather Lo
Main Engine l;nginf: No. AA5856 Measﬂg Time| 1030
ng. Type| 6G70ME-C9.2 | Test Date May. 02, 2015
Data sheet of 25 % Load test |Owner | TRAFIGURA |Engineer | M.} K.HEO |
Engine Mode :  Economy Class LR | Operator | J.S.SONG
* Room Temperature : 25.1 101 * Atmospheric Pressure 1011 mbar Humidity :  58.9 %
Engine Speed » Water Brake Brake Power | Fuel Index ECU ‘ Swash Plate Pos.(%) (No.1,2.3) NOtCh!
i om \ 1191 tontm| 4277 KW 83 % ] s | &3 2 w| 20
System Main L.O P.C.O Fuel Oil Cooling F.W ' Hydraulic Mam
Press. (MPa) 0.24 0.77 : { 0.42 \ 226 bar
4 Temp.(T) 44 P 38 [ 81 I -
Cyl. NO. Avg.| 1 2 3 4 5 6 7 8 9 o) I T R 5 J_l4_
Pmax. bar 104.1 |104.4 |104.0 11049 104.1; 103.5 m-s.s
.j Pcomp bar 69.4 |69.2 |69.5 |69.4 |69.3 |69.9 |69.3 = o
Exh.Gas Out 19) 203.8 | 192 190 [ 216 | 212 200_ 213 o i \
Liner C.F.W Out. © 81.8 | 82 | 82 |82 |81 |8 |8 J‘_/
Cover C.F.W Out T 858 | 85 | 8 | 8 | 8 | 86 | 86 I S0
P.C.O Out T 533 |53 | 53 (53 [ 54 |54 | S3 \
Air Cooler Scavenging Air
NO. 1 2 3| 4 Avg. Pressure $ Température
Bef. Cooler Press| mmHg [l 340 340 0.04 MPa 36 T
Press. Drop mmAq || 84 84 Air receiver pressure 330 mmHg
Air In. 18 65 65 Exhaust Manifold Pressure | 0.04 MPa 5|
' Air Out. T 34 34 Specific Fuel Oil Consumpnon
| Fresh Water In. € 26 26 Meas.(kg/h) ) Meas. (g/kWh) Correct(g/kaS
Fresh Water Out. € 28 28 774.0 ‘ 180.99 177.87
TurboCharger
Speed Blower Inlet | Before Turbine | After Turbine 7 L.O.Inlet L.O.(T)
Turbo Charger
rpm 107 mmAg] C | mmHg | C | mmAq Press. (MPa) | In LOut
NO. 1 6504 26 | 32 | 10 |274 310 205 0 0.21 44 5 5]
NO. 2
~ No3 || K 3 ’ L R |
NO. 4
Avg. 6504 29.0 10 | 274 310 205 0 0.21 44 | 51
*AVM : 0.95 mm * ThrustPad : 45 C

Note : 1) The Fuel Oil Consumption is corrected to Lower Calorific Value 10200 keal / kg & 1.8.0 condition
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Official shop test result for [HullNo. | BC206K-01 | Weather FINE
Main Engine %rlgine No.] AAS856 Measuring Time 11:00
Dafa sheet of 50 Vs Lond it [ our | rakFioons [sigies L i i s
: : by ngineer . K.
Engine Mode: __ Economy Class LR Operator J.S.SONG
* Room Temperature : 256 T * Atmospheric Pressure 1011  mbar Humidity : 572 %
Engineipeed | Water Brake | Brake Power Fuel Index ECU | Swash Plate Pos.(%) (No.1,2,3) Notch
61.5 rpm 189.l7 i;nr-m 8553 kW 65 % 50 40 3 40 4.0 v
System Main L.O | P.C.O Fuel Oil Cooling F.W | Hydraulic Main
- Press. (MPa) L 0.25 0.77 042 | 230bar
Temp.(C) 44 38 81 >
Cyl. NO. Avg.| 1 2 3 4 5 6 7 8 CoJ 15 € 8 1 0 1 ] W
Pmax. bar  |[142.4 [142.4 |142.8 |141.7 |142.4 |143.5 [141.8
Pcomp. bar  [[110.6 [109.7 {1123 |110.3 | 110.4 | 110.1 [110.6
Exh.Gas Out. 1) 256.7 | 249 | 243 | 265 | 268 | 247 | 268 Fik e i
Liner C.F.W Out. 10 1133|113 | 113 | 113 | 114 | 113 | 114
_Cover C.F.W Out iC 84.0 | 84 | 84 | 84 | 84 | 84 | 84
P.C.O Out G 56.3 | 56 56 | 56 | 57 57 56
Air Cooler Scavenging Air
NO. 1 2 3 4 Avg. Pressure Temperature
Bef. Cooler Press| mmHg |[[1020 1020 ] 0.13 MPa 34 107 i
Press. Drop mmAgq | 130 130 Air receiver pressure 1000 mmHg
Air In. T 125 125 Exhaust Manifold Pressure 0.12 MPa
Air Out. 10 30 30 Specific Fuel Oil Consumption
Fresh Water In. T 28 28 Meas.(kg/h) | Meas.(g/kWh) | Correct(g/kWh)
Fresh Water Out. C 33 33 1470.0 171.87 l68.52v
TurboCharger
Speed Blower Inlet | Before Turbine | After Turbine L.O.Inlet L.O.(T)
Turbo Charger
pm C mmAql € | mmHg | T | mmAq Press. (MPa) [ In | Out
NO. | 10030 26 | 33 | 32 |338 910 213 70 0.22 4 | 63
NO. 2
NO. 3
NO. 4
Avg. 10030 29.5 32 |338 9210 213 70 0.22 4 | 63
* AVM : 1.04 mm * ThrustPad : 46 C

Note : 1) The Fuel Oil Consumption is corrected to Lower Calorific Value 10200 kcal / kg & 1.8.0 condition
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Official shop test result for | uiNo- | BC206K-01 }Weather L o
Main Engine Engme No.|  AA5856 Measuring Time| ~ 11:30 |
ng. Type| 6G70ME-C9.2 | Test Date May. 02, 2015
Data sheet of 73.6 % Load test | Owner | TRAFIGURA | Engineer M.K.HEO
Engine Mode : Economy Class LR Operator J. S. SONG
* Room Temperature : 259 T * Atmospheric Pressure 1011 mbar Humidity : 49 %
Engine Speed Water Brake Brake Power | Fuel Index ECU | Swash Plate Pos.(%) (No.1,2,3) Notch
700 rpm | 2446  wafm| 12590 KW 82 % so | 4 | 4 50 |
System Main L.O P.C.O Fuel Oil Cooling F.W | Hydraulic Main
i lnf | Press. (MPa) Wy 025 “0717 | o042 | 263bar ;
Temp.(C) 44 38 81 -
Cyl. NO. Avg.| 1 2 3 4 5 6 7 8 9 | 10| 11| 12| 13| 14
Pmax. bar  ||162.8 |161.8 |161.8 {162.4 [163.8 |164.1 | 162.8
)ﬂpcomp. bar 132.9 |132.1 |132.6 |132.7 |133.2 |132.6 (1343
Exh.(;;sz)un e 313.7 | 310 | 298 | 335 | 319 | 310 7310_ il I E¥
Liner C.F.W Out. c 108.8 | 109 | 109 | 108 | 110 | 108 | 109
Cover C.I;.W Out 6 85.5| 85 | 8 | 8 |86 | 8 | 85
P.C.O Out T 583 | 58 |58 |58 |59 |59 | S8
Air Cooler Scavenging Air
NO. 1 2 3 | 4 Avg. Pressure Temperature
Bef. Cooler Press| mmHg ||1810 1810 0.23 MPa 36 C
Press. Drop mmAq (164 164 Air receiver pressure 1780 mmHg
Air In. (0 172 172 Exhaust Manifold Pressure 0.23 A MPa
Air Out. i) 34 34 Specific Fuel Oil Consumption
Fresh Water In. 15 30 30 Meas.(kg/h) | Meas.(zg/kWh) | Correct(g/kWh)
Fresh Water Out. G 41 41 2121.0 168.47 l 165.30
TurboCharger
Turbo Charger Speed Blower Inlet | Before Turbine | After Turbine L.O.Inlet 'LOE
rpm 6] mmAq| C mmHg [ T | mmAq Press. (MPa) | In | Out
NO. 1 12252 26 | 35 | 60 | 374 1650 212 160 A 0.22 —4; 73
NO. 2
T DO I ST
NO. 4
Avg. 12252 30.5 60 | 374 1650 212 160 0.22 4 | 73
| * AVM : 1.06 mm *ThrustPad : 47 C
Note : 1) The Fuel Oil Consumption is corrected to Lower Calorific Value 10200 keal / kg & 1.5.0 condition
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Official shop test result for Hul.l No. | BC206K-01 | Weather FINE
Main Engine [énglne No. ‘AA5856 Measuring Time 12:00
Eng. Type| 6G70ME-C9.2 | Test Date May. 02,2015
Data sheetof 75 % Load test |Owner | TRAFIGURA |Engineer ~ M.K.HEO
Engine Mode : Economy Class LR Operator J.S. SONG
* Room Temperature : 264 T * Atmospheric Pressure 1011 mbar Humidity : 453 %
Engine Speed Water Brake Brake Power | Fuel Index ECU | Swash Plate Pos.(%) (No.1,2,3) | Notch
70.4  rpm 247.7 tontm| 12830 Kkw | 83 % 50 50 50 5.2
System Main L.O P.C.O Fuel Oil Cooling F.W | Hydraulic Main
- Press. (MPa) 0.25 0.77 0.42 265 bar
Temp.(C) 44 38 81 -
Cyl. NO. Avg.| 1 S [T | e (SR 57 O G e ] L S | R 7 5 i )
Pmax. bar  [[164.3 |164.1 |162.7 |165.1 [164.9 |166.1 |162.8
.E)mp. bar  |[135.1 [134.5 [134.2 |135.6 [135.3 |134.8 |136.0
Exh.Gas Out. ©  |s200327 [300 [331 322 311 320 | |
Liner C.F.W Out. T 1112 | 110 | 110 | 111 | 112 | 112 | 112
Cover C.F.W Out X0 87.3| 88 |88 |87 |87 |87 |87
P.C.O Out T 58.3 | 58 | 58 |58 (59 | 59 P 58
Air Cooler Scavenging Air
NO. 1 2 3 4 Avg. Pressure Temperature
Bef. Cooler Press| mmHg [[1820 1820 0.24 MPa 38 10)
Press. Drop mmAq | 167 167 Air receiver pressure 1810 mmHg
Air In. 16 179 179 Exhaust Manifold Pressure 0.23 MPa
.I Air Out. T 36 36 Specific Fuel Oil Consumption
Fresh Water In. C 32 32 Meas.(kg/h) | Meas.(z/kWh) | Correct(g/k Wh)
Fresh Water Out. T 44 44 2172.0 169.30 165.92
TurboCharger
Speed Blower Inlet | Before Turbine [ After Turbine L.O.Inlet L.O.(TC)
Turbo Charger =
rpm € mmAg] C | mmHg | C | mmAq Press. (MPa) | In | Out
NO. | 12424 26 | 36 | 75 | 386 1700 214 160 0.22 4 7
NO. 2 <2
B Na ) T SR ,
NO. 4
Avg. 12424 31.0 75 | 386 1700 214 160 0.22 4 | 77
. *AVM : 1.07 mm * Thrust Pad : 47 C
Note : 1) The Fuel Oil Consumption is corrected to Lower Calorific Value 10200 keal / kg & 1.S.0 condition
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f Official shop test result for Hul'l No. | BC206K-01 Weathe'r . Fliﬁ
Main Engine anl’neNi* e EcT MMT _l%z'z_ﬁsﬁ
ng. Type| 6G70ME-C9.2 | TestDate | Vay-T%& 777 |
Data sheet of 100(1) % Load test |Owner | TRAFIGURA |Engineer M. K. HEO
Engine Mode : Economy Class LR Operator J. S. SONG
* Room Temperature : 269 T * Atmospheric Pressure 1011 mbar Humidity : 43 %
Engine Speed Water Brake Brake Power | Fuel Index ECU| Swash Plate Pos.(%) (No.],2,3)_ Notchv
71.5 I'];] J 300.1  tonf'm 1766 : kiwi 100 %o g 50 | 58 7 58 6.0
System Main L.O P.C.O Fuel Oil » Cooling F.W | Hydraulic Main
| Press. (MPa) 0.25 0.77 1 0.42 295bar |
| Temp(T) 44 38 ’ 81 -
Cyl. NO. Avg.| 1 2 3 4 5 6 7 8 (ol 8 1 R 3 5SS . 2
Pmax. bar 180.5 |179.8 |181.1 [181.3 |181.5 179.9 |179.6
. P‘comp. bar 165.5 |165.0 | 166.2 |165.6 |165.8 (164.8 | 165.6
Exh.Gas Out. 19 376.3 | 373 | 360 | 388 | 379 | 375 |383
Liner C.F.W Out. € 843 | 84 | 84 | 84 |84 8 | 85
Cover C.F.W Out T 832 | 88 | 88 |88 |8 |8 |88
P.C.O Out (& 59.7 | 60 | 60 760 59 | 59 | 60
Air Cooler Scavenging Air
NO. 1 2 3 4 Avg. Pressure Temperature
Bef. Cooler Press| mmHg [2420 2420 0.32 MPa 43 e
Press. Drop mmAq || 182 182 Air receiver pressure 2400 mmHg
Air In. 10 209 209 Exhaust Manifold Pressure 0.31 MPa
Air Out. T 38 38 Specific Fuel Oil Consumption
Fresh Water In. T 28 28 Meas.(kg/h) | Meas.(¢/kWh) | Correct(g/k Wh)
Fresh Water Out. G 45 45 2970.0 173.62 170.ZT 9
TurboCharger
i Gharsey Speed Blower Inlet | Before Turbine | After Turbine L.O.Inlet L.O.(T)
rpm 16 mmAq[ C | mmHg | €T | mmAq Press. (MPa) | In | Out
NO. | 13696 27 | 36 | 91 |452 2310 240 230 0.22 45 | 84
NO. 2
NO. 3
NO. 4
Avg. 13696 31.5 91 | 452 2310 240 230 0.22 45 | 84
*AVM : L11 mm * ThrustPad : 48 ¢

Note : 1) The Fuel Oil Consumption is corrected to Lower Calerific Value 10200 kcal / kg & 1.S.0 condition
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I'EAVY mnusrmss €0, LT0,

Official shop test result for Hull No. | BC206K-01 [ Weather :";";ﬁ
Main Engine e i e G [Tt e
Data sheet etof 110 % Load test | Owner TRAFIGURA | Engineer M. K. HEO
Engine Mode : Economy | Class LR Operator J. S. SONG
* Room Temperature : 27.3 124 * Atmospheric Pressure 1011 mbar Humidity :  40.7 %
ﬂgine Speed [ Water Brake | Brake Power | Fuel Index ECU | Swash Plate Pos.(%) (No.1,2,3) | Notch
80.0  rpm ] 319.8  onfm| 18817 KW 106 % | 50 61 61 6.5
System Main L.O P.C.O Fuel Oil Cooling F.W | Hydraulic Main
Press. (MPa) 0.25 0.77 0.42 295 bar
- Temp.(C) 44 38 81 -
Cyl. NO. Avg.| 1 2 3 4 5 6 7 8 9 (10| 11| 12| 13| 14
Pmax. bar 185.1 |185.5 [186.0 |184.2 |184.7 |186.6 |183.8
Pcomp. bar  [[172.3 [173.1 |172.6 |172.1 [172.5 [171.4 [172.3 il
Exh.Gas Out. 'Ci p 413.5 | 410 | 408 | 425 | 408 | 408 | 422 o
Liner C.F.W Out. T 86.5 | 87 | 8 | 8 | 87 | 87 | 86
Cover C.F.W Out 163 855 | 8 | 8 |8 |8 |8 |85
P.C.O Out i 60.3 | 60 | 60 | 60 | 61 | 61 | 60
Air Cooler Scavenging Air
NO. 1 2 3 4 Avg. Pressure Temperature
Bef. Cooler Press| mmHg |[[2710 2710 0.35 MPa 46 10X
Press. Drop mmAq [ 200 200 Air receiver pressure 2620 mmHg
Air In. 10 224 224 Exhaust Manifold Pressure 0.34 MPa
Air Out. T 40 40 Specific Fuel Oil Consumption
Fresh Water In. G 32 32 Meas.(kg/h) | Meas.(g/kWh) | Correct(g/kWh)
Fresh Water Out. T 50 50 3318.0 176.33 172.87
TurboCharger
Tt Gl Speed Blower Inlet | Before Turbine | After Turbine L.O.Inlet L.O.(TC)
rpm 10 mmAql T | mmHg | T | mmAq Press. (MPa) | In | Out
NO. | 14217 27 | 37 | 96 |488 2530 273 280 0.22 45 | 88
NO. 2
N . T -
NO. 4
Avg. 14217 32.0 96 | 488 2530 273 280 0.22 45 | 88
*AVM : 1.13 mm * ThrustPad : 49 C
Note : 1) The Fuel Oil Consumption is corrected to Lower Calorific Value 10200 kcal / kg & 1.5.0 condition
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. IGURA

Official shop test result for |7u!INo- BC206K-01 | Owner [ TRAFIGURA

. : Engine No. AA5856 | Class i LR
Main Englne Engine Type [6GT0ME-C9.2] Test Date _Mﬂ_"zﬁﬂs_;
Enei OutputMCR)| 17106 kW | Engineer | ~ M.K.HEO
ngine performance SpeedMCR)|  77.5rpm | Operator J.S.SONG
Project No. - =t 180 — :
i max.
BC206K-01 ii | ! ] 160 -
i [ = il Pcomp.
= S i e (=1 140 -
i B = (bar)
Engine No, = 120
R [
AAS5856 N i 0.4 —
P ped (MPa)
= i scav. a
Engine.lype = i 92—
i =i
6G70ME-C9.2 i l — 0.1 —
| 15

T/C Type =

H = 13 — T/C (rpmx1000)
A275L L —

i =

Fy > 480 —

i |~

= 1 440 — - °

- T bte

Exh.Gas By-Pass Orifice....J5 = # 400 —| (%)
360 —

i = ‘
i 320 —

Fuel Cam ,: 290 — .
ff = T atc
2z o (%)
12 all
e —i 210 —

Exh. Cam B P .
< 172 —

H ‘/

TOESEG — 7l SFOC
i 8553 l e (g/kWh)
: = 164 —

COMPSIIM. . i ; 10 —

34 mm i [ il Fuel index
] (%)
Remark ;
- i : 80 —
OFFICIAL —— §|
SHOP TEST 60 - Eng.(rpm)
. 40 -
[ 50 60 '70 [ 80 90 100  Load%)  |Opt.at
| : I
8.‘)'53 12!1330 171106 POWER (kW) 100%
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MOJAEJIOBAHHSA POBOYO0I'O MTPOLECY I'] 6G/0ME-C9.2 BITPOIT'PAMHOMY CEPEJOBMUIII AVL BOOST

AVL - B OOST

Version : v2014.1.0.0.0

Build: Mar 10

System: x86_64-

Boost Main 2014.0@ License will expire in 198 days

2015 22:02:38
unknown-winnt i1l

6G70ME-C9.2 Haauraxenns 50 %

Boost Charging 2014.0@ License will expire in 198 days

PROJECT

Preprocessor Version : 2014.1
Calculation date : 09.02.2019
File : MAN G70ME-C.bst

Case Set : "G70ME-C"

Case : "Case 2 50"

Project ID: "Demo File 2-Stroke Diesel Large Engine"

Run ID: "
Model date: "25.

ELEMENTS

Element Name

PIPE
SYSTEMBOUNDARY
PLENUM

VARIABLE PLENUM
CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION

ENGINE

Mar 2002 11:15:59"

Number

2

ok P ooyoy— W
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PIPE END 60
ASSEMBLED 1
ALL PIPES 30
ALL PLENUMS 9
ALL BOUNDARIES 3
ALL CHARGERS 1
ALL_PIDS 1
PIPE VAR WALL TEMP 30

GLOBAL DATA

Engine Speed : 61.5 rpm
Calculationmode: BOOST Single
Cycle Duration: 360.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 10 cycles
Calc. time steps: 0.07995 degrees (max)
0.04623 degrees
0.12528 ms
0.03735 degrees (short pipe)
0.10121 ms (short pipe)
Traces results step: 1.00000 degrees
User concentrations: 0
Ref. pressure: 98000.00 Pa
Ref. temperature: 298.000 K
Gas properties: Variable
Gasproperties File: DIESEL.BGP
bgp build version: v2013.0.0.0.0
bgp build host: boosthost
bgp build user: boost
bgp build date: 2012.03.23
bgp build time: 08:00:00
Lower calorific: 0.42800E+08 J/kg
Stoic. A/F-ratio: 14.700
Warnings: 0
Convergence errors: 773
PIPES
Total number of pipe cells: 322
Pipe Cells Cell size W.Heat Wall T Fric. coeff. Lam. Fric. Coeff. Heat Factor Volume
nr. [mm] [kJ] [K] [-] [-] [-] [dm3]
1 2 90.0 0.000 298.15 0.020000 64.000000 0.000000 63.461742
2 14 100.0 0.000 463.15 0.020000 64.000000 0.000000 332.616122
3 28 100.0 0.000 307.15 0.020000 64.000000 0.000000 1415.814603
4 4 95.0 0.000 307.15 0.020000 64.000000 0.000000 200.678656



5 4 95.0 0.000
6 4 95.0 0.000
7 4 95.0 0.000
8 4 95.0 0.000
9 4 95.0 0.000
10 1 75.0 0.000
11 1 75.0 0.000
12 1 75.0 0.000
13 1 75.0 0.000
14 1 75.0 0.000
15 1 75.0 0.000
16 30 100.0 12.777
17 30 100.0 12.873
18 30 100.0 22.327
19 30 100.0 17.306
20 30 100.0 16.243
21 30 100.0 16.216
22 4 112.5 0.567
23 9 100.0 2.652
24 9 100.0 -7.990
25 9 100.0 -15.620
26 9 100.0 -22.426
27 9 100.0 -26.172
28 18 100.0 -49.279
29 1 90.0 -0.914
30 6 100.0 -1506.181
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pressure
nr. nr. [mm] [mm] [bar]
1 1 150.0000 670.0000 0.9540
2 2 0.0000 550.0000 1.7251
3 3 1400.0000 771.4286 1.7105
4 4 190.0000 820.0000 1.9982
5 10 75.0000 630.0000 1.9949
6 16 0.0000 380.0000 1.6048
7 28 1800.0000 750.0000 1.7006
8 29 0.0000 830.0000 0.9800
SYSTEMBOUNDARIES
Attachments
Type Nr Pipe
Nr.
SYSTEMBOUNDARY 1 1 25
SYSTEMBOUNDARY 2 22
SYSTEMBOUNDARY 3 29 26

307.
307.
307.
307.
307.
307.
307.
307.
307.
307.
307.
530.
530.
530.
530.
530.
530.
530.
530.
530.
530.
530.
530.
530.
501.
301.

Temp.

[K]
295.
363.
307.
321.
325.
401.
605.
542.

N OOWE 0w

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

Ms.Temp.
[K]

Mass flow

[g/cycle
983.0334

0.0000
497.1726

]

295.
363.
307.
307.
324.
541.
593.
528.

SO W W oo 0w

i

0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.020000 64.
0.563344 38895391.
Velo. Massflow Mas
[m/s] lg/s] lg/c
67.3 26633.2171 25983.
67.8 26633.7317 25984.
29.5 26640.7322 25990.
4.6 4630.0612 4517.
6.9 4635.8647 4522.
45.3 4724.2406 4609.
61.4 27157.0368 26494.
77.7 27163.7569 26501

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
111123

sflow
ycle]

6264
1285
9582
1329
7948
0152
6700
.2262

0.000000 200.
0.000000 200.
0.000000 200.
0.000000 200.
0.000000 200.
0.000000 23.
0.000000 23.
0.000000 23.
0.000000 23.
0.000000 23.
0.000000 23.
1.000000 452.
1.000000 452.
1.000000 452
1.000000 452.
1.000000 452.
1.000000 452.
1.000000 127.
1.000000 254
1.000000 254.
1.000000 254.
1.000000 254.
1.000000 254.
1.000000 630.
1.000000 48.
710.295426 1600.
To.Ent.f. To.Ent.f.
[kJ/s] [kJ/cyc.]
-4.032 -3.9335
1814.428 1770.1738
270.078 263.4905
46.048 44.9252
127.900 124.7802
1421.822 1387.1435
8546.738 8338.2810
6675.956 6513.1274

678656
678656
678656
678656
678656
379340
379340
379340
379340
379340
379340
412762
412762

.412762

412762
412762
412762
234502

.469005

469005
469005
469005
469005
302025
695472
000000

COOLER_PIPE

Mach. Wtemp.
[K]

[-1]
.20
.18
.08
.01
.02
.10
.13
.17

OO OO oo oo

298.
463.
307.
307.
307.
530.
530.
501.

PR EPRPNDDNDDNDDNDDN

OO OO oo oo

Converg.

(-]

.439E-04
.437E-04
.513E-04
.485E-03
.314E-04
.566E-03
.835E-03
.865E-03
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PLENUMS: Average Values

PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

AIRCOOLER

ATRCOOLER

PLENUMS
Attachments

PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM

nr.

Pressure

[ e e g

[bar]
1.7016

1.9982

1.9959

2.0014

1.9930

1.9976

2.0011

1.7230

1.7192

Pipe
Nr.

O J o U W

Temp.

308

322.

322.

322.

322.

322.

322.

365.

308.

.13

[K]

Mass Wallheat

[g]

34623.257
Attached
Attached
Attached
Attached
Attached
Attached
Attached

29 4947.816

Attached
Attached
42  4940.264
Attached
Attached
64 4949.065
Attached
Attached
27 4935.179
Attached
Attached
71  4938.799
Attached
Attached
15 4955.153
Attached
Attached
66 1969.502
Attached
Attached

24 2331.202

Attached

Attached

Mass flow
[g/cycle]

25992.
4517.
4600.
4420.
4274.
4059.

0136
5329
5507
3235
2910
1443

[kJ]
0.000
pipe 3
pipe 4
pipe 5:
pipe 6:
pipe 7
pipe 8
pipe 9
0.000
pipe 4:
pipe 10:
0.000
pipe 5:
pipe 11:
0.000
pipe 6:
pipe 12:
0.000
pipe 7
pipe 13:
0.000
pipe 8:
pipe 14:
0.000
pipe 9:
pipe 15:
0.000
pipe 2:
pipe 30:
0.000
pipe 3:
pipe 30:

25992.
.5329
4600.
.3235
.2910
4059.
4168.

4517

4420
4274

4517.
4523.

4600.
4592.

4420.
4417.

4273.
4245.

4059

4168.
4172.

25983.
25985.

25989.
25987.

0136

5507

1443

4345

5333
1848

2506
5599

4114
5838

0435
8844

.7570
4066.

4354

8533
5946

8222
1591

0331
2628

g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle
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PLENUM

VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
AIRCOOLER
ATRCOOLER
AIRCOOLER
AIRCOOLER

14
9
15
2
30
3
30

FRPRPRPOOOORDAWWNNDRRER
I
w

VARIABLE PLENUMS: Average Values

4168.
4517.
4523.
4600.
4592.
4420.
4417.
4273.
4245.
4059.
4066.
4168.

4172

25983.
25985.
25989.
25987.

Pl. Pressure Temp Mass Wallheat
nr. [bar] [K] [g] [kJ]
1 1.9982 322.29 4947.81¢6 0.000
2 1.9959 322.42 4940.264 0.000
3 2.0014 322.64 4949.065 0.000
4 1.9930 322.27 4935.179 0.000
5 1.9976 322.71 4938.799 0.000
6 2.0011 322.15 4955.153 0.000
TURBOCHARGERS: Average Values
Compressor
TCh. Work Press.rat. Boostpres.
nr. [kJ] [-] [bar]
1 1773.9000 1.8000 1.7637 1824
Attached pipe 1: 25983.0700 g/cycle

Attached pipe

2:

25983.5663 g/cycle

4345
5333
1848
2506
5599
4114
5838
0435
8844
7570
4354
8533
.5946
8222
1591
0331
2628

Vol.work Volume
[kJ] [1]
-79.767 2334.57

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

Attached

Attached
-79.765 2334.57

Attached

Attached
-80.054 2334.57

Attached

Attached
-77.397 2334.57

Attached

Attached
-77.488 2334.57

Attached

Attached
-79.229 2334.57

Attached

Attached

Turbine

Work Press.rat. Dis.coeff.
[kJ] [-] [-]
.2475 1.8057 0.1801

4: 4517.5333
10: 4523.1848
5: 4600.2506
11: 4592.5599
6: 4420.4114
12: 4417.5838
7 4273.0435

13: 4245.8844

8: 4059.7570
14: 4066.4354

9: 4168.8533
15: 4172.5946

Turb./tot. VIG-pos Comp.

[-1] [-1]
1.0000 1.000

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

Efficiencies
Turb. mech. total
[-1] [-1] (-1 (-1
0.800 0.765 0.980 0.600

Calculation

mode

Turbinesize
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Attached pipe 29: 26499.1082 g/cycle
Attached pipe 28: 26498.7988 g/cycle

CYLINDERS: Average Values

Firing TDC [deg]

Bore [mm]

Stroke [mm]

Conrodl. [mm]

Piston pin offset [mm]
Swept Vol. [1]
Compression ratio [-]
Dyn. Comp. ratio [-]

Combustion Data:
Combustion Char.
Comb.start [deg]
Comb.dur.l [deg]
Vibe Parameter a [-]
Vibe Param. m 1 [-]
Peak Fir.Pres. [bar]
at Crankangle [deg]
Peak Pres.Rise[bar/deg]
at Crankangle [deg]
Peak Fir. Temp. [K]
at Crankangle [deg]

Performance:

IMEP [bar]

Rel. to Ave. [-]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

Fuel Mass Balance:
Inj. Fuelmass [g]
Asp.Trap. Fuelmass [g]
Fuelmassfl. (A+I) [g/s]
Fuelmass tot.trap. [g]

Total
Engine

7518.3339

142.78

1780.80

21.19

12.5653

2.0000

10.9353

0.6301

171.0201

510.

522.
510.

0.4672
0.8844

000000

.000000

750000
000000

Cyl. 1
0.00
700.00
3256.00
3270.00
0.00
1253.0556
22.80
20.56

Vibe
0.00
70.00
6.900
0.300
141.81

1784.45
21.14

.5514
.9990
.0000
.9148
.6366
.2047
.0010
.4668
.8843
L3717

—
P OO, P OONON

85.000000

0.000000
87.125000
85.000000

Cyl.
240.
700.

3256.
3270.
0.

2

00
00
00
00
00

1253.0556

22.
20.

80
56

Vibe

0.
70.

00
00

6.900
0.300

150.

1744.
20.

=
P OORFRr P OONON

67

.67
.26
.76

38
73

.5637
.9999
.0000
L9271
.6366
.0420
.0001
L4672
.8846
.3682

85.000000

0.000000
87.125000
85.000000

Cyl.
120.
700.

3256.
3270.
0.

3

00
00
00
00
00

1253.0556

22.
20.

80
56

Vibe

0.
70.

00
00

6.900
0.300

144.

1774.
21.

=
P OORFR PR OONDON

21

.85
.46
.29

35
11

.5412
.9982
.0000
.9024
.6389
.3401
.0018
.4664
.8844
.3706

85.000000

0.000000
87.125000
85.000000

Cyl.
180.
700.

3256.
3270.
0.

4

00
00
00
00
00

1253.0556

22.
20.

80
56

Vibe

0.
70.

00
00

6.900
0.300

139.

1795.
21.

=
P OORFRRPROONDON

66

.05
.50
.39

42
49

.5231
.9969
.0000
.9054
L6177
.5822
.0031
.4658
.8843
.3729

85.000000

0.000000
87.125000
85.000000

Cyl. 5
60.00
700.00
3256.00
3270.00
0.00
1253.0556
22.80
20.56

Vibe
0.00
70.00
6.900
0.300
141.60

1788.86
21.14

.5284
.9973
.0000
.9100
.6184
.5109
.0027
.4660
.8843
.3715

=
P OORFR P OONDON

85.000000

0.000000
87.125000
85.000000
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Cyl. 6
300.00
700.00

3256.00
3270.00
0.00
1253.0556
22.80
20.56

Vibe
0.00
70.00
6.900
0.300
138.74

1797.32
21.53

. 6841
.0088
.0000
.0518
.6323
.4580
.9913
L4713
.8845
L3737

—
P OOORrRORFRNEFEN

85.000000

0.000000
87.125000
85.000000



Trapped Fuelm.fl.[g/s]
Trapp. Eff. Fuel [-]

Energy Balance Cylinder:
Fuel Energy [kJ]
Released Energy [kJ]
-> Brake Power [
-> Loss: Friction [
-> Loss: Piston [
-> Loss: Head [
-> Loss: Liner [
-> Loss: Int. Port [
-> Loss: Exh. Port [%
-> Loss: Exh. Gas [
Eff. Rel. Energy [kJ
Gross Rel. Energy [k
Eff.Gross Rel.Ener. [
Energy Balance [-]

Eff. Energy Balance [-]

Blowbymass [g]
Blowbymassfl. [g/s]
Blowby Heat Flow [kJ]

Reference Values at Start of

Pressure at SHP[bar]
Temperature [K]

Air Massfl. [g/s]
Fuel Massfl. [g/s]
Trapp. Eff. Air [-
Trapp. Eff.Fuel [-
A/F-Ratio (Cmb.) [
Excess Air Ratio [

Pressure [bar]
Temperature [K]

Residual Gas:

Res.gas content [-]
External EGR [-]
Internal EGR [-]
Com.Prod.Mass. at EO [g]

522.750000
1.0000

21828.11714
21806.05575
37.703
6.896

.739
.088
.682
.000
0.000
34.677
21806.03628
21806.04827
21806.02861
0.9990
1.0000

[NC EENNE|

-25.897778
-26.545222
-26.209935

High Pressure:

1.7547
334.58

26248.499594

522.750000
0.4976
1.0000

24.97
1.6985

110.7396
1027.90

0.0157
0.0315
-0.0158

13446.246751

87.125000
1.0000

3638.01996
3634.34082
37.632
6.896

.735
.081
.666
.000
0.000
34.710
3634.33752
3634.34082
3634.33752
0.9990
0.9990

o Ul dw;

-4.277909
-4.384857
-4.339414

1.7305
333.52
4563.057364
87.125000
0.4723
1.0000
24.72
1.6813

109.3427
1025.68

0.0158
0.0332
-0.0174
2221.474538

87.125000
1.0000

3638.01888
3634.34740
37.675
6.896

.736
.098
.591
.000
0.000
34.578
3634.34438
3634.33992
3634.33671
0.9990
0.9990

o Ul dw;

-4.578720
-4.693188
-4.576404

1.9263
345.18
4632.679732
87.125000
0.5003
1.0000
26.58
1.8082

120.3851
1049.99

0.0158
0.0314
-0.0156
2275.853467

87.125000
1.0000

3638.01989
3634.33553
37.590
6.896

.742
.094
.660
.000
0.000
34.756
3634.33228
3634.33553
3634.33228
0.9990
0.9990

o U1 dw;

-4.362583
-4.471648
-4.408563

1.7875
337.10
4456.825264
87.125000
0.4941
1.0000
25.26
1.7182

112.5555
1033.12

0.0158
0.0317
-0.0160
2261.589484

87.125000
1.0000

3638.01946
3634.34032
37.600
6.896

.744
.088
L7137
.000
0.000
34.614
3634.33691
3634.34032
3634.33691
0.9990
0.9990

o U1 dw;

-4.209136
-4.314365
-4.285296

1.6867
329.96
4283.151401
87.125000
0.4958
1.0000
24.36
1.6568

106.9559
1018.31

0.0156
0.0317
-0.0161
2183.350308

87.125000
1.0000

3638.02003
3634.33924
37.616
6.896

.760
.109
.749
.000
0.000
34.672
3634.33592
3634.33924
3634.33592
0.9990
0.9990

o U1 dw;

-4.271278
-4.378059
-4.345827

1.7324
334.16
4102.873026
87.125000
0.5249
1.0000
24.70
1.6801

109.4053
1027.05

0.0157
0.0299
-0.0142
2213.163088

87.125000
1.0000

3638.01891
3634.35243
38.104
6.896

.718
.058
.690
.000
0.000
34.730
3634.34927
3634.35243
3634.34927
0.9990
0.9990

o U1 dw;

-4.198151
-4.303105
-4.254431

1.6644
327.54
4209.912806
87.125000
0.5013
1.0000
24.20
1.6466

105.7931
1013.23

0.0159
0.0313
-0.0154
2290.815866

199



Res.gas mass at SHP [g]
Res.gas aspirated IN [g]
Res.gas from intake [g]
Rel. to Total [-]
Res.gas flow EX [g]
Res.gas from exhaust [g]
Rel. to Total [-]

Gas Exchange:
Volumetric Eff. [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Total Mass at SHP[g]
Mass Delivered [g]
Mass Delivered [g/s]
Delivery Ratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Av.Airmass at SHP[g]
Air Delivered [g]

Air Delivered [g/s]
Airdeliveryratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Airmass Trapped [g]
Airmass Trapped [g/s]
Trapp. Eff. Air [-]
Rel. to Ave. [-]
Airpurity [-]

Dyn. Swirl [-]
Dyn. Tumble [-]

Wall Heatlosses:

Piston [kJ]
Cylinderhead [kJ]
Cylinderliner [kJ]

Sum of Wallheat [kJ]
Wall Heatlosses in High
Piston HP [kJ]
Cylinderhead HP [kJ]
Cylinderliner HP [kJ]
Sum of Wallheat HP [kJ]
Wall Heatlosses Related
Piston [-]

Cylinderhead [-]
Cylinderliner [-]

Sum of Wallheat [-]

203.832813
408.152302
197.479926
0.9688
13647.362180
5.732640
0.0281

1.4798

0.8812
12947.6604
26016.44459
26666.85570
3.0210

1.7990
12744.2338
25608.29229
26248.49959
2.9736

1.7708
12743.82757
13062.42326

0.4976

0.9843
0.0000
0.0000

-1251.5355
-1545.57065
-1239.05326
-4036.15945

Pressure Phase:
-1283.29327
-1568.81307
-1338.70357
-4190.80990

to Heatinput:
-0.0573
-0.0708
-0.0568
-0.1849

33.691439
70.956462
33.691185
1.0000
2258.722848
0.000000
0.0000

1.4648
0.9898
0.8723
2136.0851
4522.71974
4635.78774
3.1510
1.0430
1.8764
2102.4672
4451.76328
4563.05736
3.1016
1.0430
1.8470
2102.39363
2154.95347
L4723
.9490
.9843
.0000
.0000

o O O oo

-208.4394
-257.34295
-205.92480
-671.70715

-213.83681
-261.34339
-223.71038
-698.89058

-0.0573
-0.0707
-0.0566
-0.1846

36.261020
72.033890
32.854816
0.9061
2311.587094
3.405885
0.0939

1.5754
1.0646
0.9381
2297.3912
4591.72143
4706.51447
3.1991
1.0590
1.9051
2261.2140
4519.68754
4632.67973
3.1489
1.0590
1.8752
2261.13018
2317.65844
.5003
.0053
.9843
.0000
.0000

o O o O

-208.4761
-257.96574
-203.19493
-669.63677

-213.91134
-261.98958
-221.02832
-696.92924

-0.0573
-0.0709
-0.0559
-0.1841

34.440380
69.299656
32.857561
0.9540
2296.982919
1.000424
0.0290

1.4969
1.0116
0.8914
2183.0241
4417.42187
4527.85741
3.0777
1.0188
1.8327
2148.6631
4348.12221
4456.82526
3.0294
1.0188
1.8040
2148.58370
2202.29829
.4941
.9930
.9843
.0000
.0000

o O O oo

-208.6935
-257.80884
-205.69100
-672.19331

-214.08122
-261.78080
-223.08734
-698.94936

-0.0574
-0.0709
-0.0565
-0.1848

32.728100
66.629711
32.7277717
1.0000
2213.627070
0.000000
0.0000

1.4435
0.9755
0.8596
2104.5704
4245.31400
4351.44685
2.9578
0.9791
1.7613
2071.8423
4178.68429
4283.15140
2.9113
0.9791
1.7337
2071.84230
2123.63836
.4958
.9963
.9844
.0000
.0000

o O O oo

-208.7647
-257.58420
-208.51224
-674.86114

-213.96041
-261.36086
-224.39779
-699.71905

-0.0574
-0.0708
-0.0573
-0.1855

33.494073
63.791555
32.131112
0.9593
2243.449271
1.326331
0.0396

1.4638
0.9892
0.8717
2134.4658
4066.59451
4168.25937
2.8332
0.9379
1.6872
2100.9782
4002.80295
4102.87303
2.7888
0.9379
1.6607
2100.97171
2153.49600
.5249
.0547
.9843
.0000
.0000

o O o O

-209.3434
-258.35940
-208.94391
-676.64673

-214.50265
-262.08622
-224.32228
-700.91115

-0.0575
-0.0710
-0.0574
-0.1860

33.217801
65.441028
33.217475
1.0000
2322.992978
0.000000
0.0000

1.4345
0.9694
0.8542
2092.1238
4172.67303
4276.98986
2.9071
0.9623
1.7312
2059.0690
4107.23201
4209.91281
2.8615
0.9623
1.7040
2058.90605
2110.37870
.5013
.0073
.9842
.0000
.0000

ol eoNel e

-207.8185
-256.50952
-206.78638
-671.11436

-213.00084
-260.25222
-222.15746
-695.41052

-0.0571
-0.0705
-0.0568
-0.1845
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M. Eff. HTC [W/m2/K] 492.23
M. Eff. Temp. [K] 1220.44
Reference Values at EO:

Pressure [bar] 5.54
Temperature [K] 1002.12
A/F-Ratio [-] 24.75
Com.Prod.Conc. [-] 0.99905
Fuel Concentr. [-] 0.000000

Average Values of Pipeattachements:
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.0Omm[deg
V1v/Prt.Op.Eff.1lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm
V1v/Prt.Cl.Eff.Omm
V1v/Prt.Cl.Eff.1lmm
V1v/Prt.Cl.Udef.mm
Cam Phasing [deg]
Massflow [g/cycle]
Wallheat [kJ/cycle]
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.0mm[deg]
V1v/Prt.Op.Eff.1lmm[deg]
V1v/Prt.Op.Udef.mm[deg]
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]
Cam Phasing [deg]
Massflow [g/cycle]
Wallheat [kJ/cyclel

ASSEMBLED: Average Values

490.17

1222.52 1

5.51

1005.85

24.53

0.99905 0

0.

4522.

4610.

[g]

Type Nr. -—-—-——————---- Inlet-------
Pressure Temperat.
[bar] [K]
AIRCOOLER 1 1.7230 365.66 1969.502
ASSEMBLED
Attachments

Type Nr. Pipe

Mass flow

000000 0.

719743 4591.

.000000 0.

16
127.00
127.00
127.10
127.00
230.00
230.00
229.98
230.00

0.00
083482 4572.

.000000 0.

Pressure Temper
[bar] [K]
1.7192 308.2

505.05
204.30

5.59
996.09
25.15
.99905
000000

721434
000000
17
127.00
127.00
127.10
127.00
230.00
230.00
229.98
230.00
0.00
193391
000000

at.

494.67
1217.62

5.57
998.41
24.98
0.99905
0.000000

4417.421865
0.000000

18

127.00
127.00
127.10
127.00
230.00
230.00
229.98
230.00

0.00
4531.495411
0.000000

[kJ]

486.81
1227.76

5.46
1013.76
24.11
0.99905
0.000000

4245.314005
0.000000

19

127.00
127.00
127.10
127.00
230.00
230.00
229.98
230.00

0.00
4310.027870
0.000000

Rej.Heat

Rej.Heat
[kW]

4 2331.202 -1506.1811 -1543.8356

489.72
1225.75

5.50
1008.62
24.44
0.99905
0.000000

4066.594507
0.000000

20

127.00
127.00
127.10
127.00
230.00
230.00
229.98
230.00

0.00
4151.927251
0.000000

Fric. coeff.

[-1

40.563344

486.98
1224.71

5.59
989.97
25.31
0.99905
0.000000

4172.673034
0.000000

21

127.00
127.00
127.10
127.00
230.00
230.00
229.98
230.00

0.00
4373.379159
0.000000

Heat Factor
(-]
710.295426
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Nr. [g/cycle]
AIRCOOLER 1 2 25983.8222
AIRCOOLER 1 3 25989.0331
JUNCTIONS: Average Values
Junction 1: Attached pipe 21: -4343.6918 g/cycle
Attached pipe 22: 0.0067 g/cycle
Attached pipe 23: -4344.0068 g/cycle
Junction 2: Attached pipe 20: -4129.7356 g/cycle
Attached pipe 23: =-4334.7999 g/cycle
Attached pipe 24: -8464.4454 g/cycle
Junction 3: Attached pipe 19: -4316.3840 g/cycle
Attached pipe 24: -8457.0370 g/cycle
Attached pipe 25: -12774.4891 g/cycle
Junction 4: Attached pipe 18: -4516.5771 g/cycle
Attached pipe 25: -12787.2682 g/cycle
Attached pipe 26: -17307.4861 g/cycle
Junction 5: Attached pipe 17: -4578.5160 g/cycle
Attached pipe 26: -17335.1833 g/cycle
Attached pipe 27: -21917.3907 g/cycle
Junction 6: Attached pipe 16: -4541.0860 g/cycle

Attached pipe 27: -21918.4032 g/cycle
Attached pipe 28: -26459.8586 g/cycle

OVERALL ENGINE PERFORMANCE:

Indicated Torque :1623199.51 Nm
Indicated Power : 9503.83 kw,
Auxiliary Drives Torque : 75391.88 Nm
Friction Torque : 239316.00 Nm
Effective Torque :1308491.63 Nm
Effective Power : 8654.03 kw,
Required time for reading the inputfile and initialisation: 6
Required time for the calculation: ........c..oiiuiiiniennennenn. 1
Required time for writing the outputfile: .................. 0.
Required total time: . ...ttt ittt ettt teeeeeenaeans 8
Required total CPU-LIimMe: ...ttt ittt ittt 83

.31
71

00

.42

min
min
min
min
sec
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AVL - B OO ST

Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86_64-unknown-winnt ill
LICENSE

Boost Main 2014.0@ License will expire in 198 days

6G70ME-C9.2 Haauraxenss 75 %

Boost Charging 2014.0@ License will expire in 198 days

PROJECT

Preprocessor Version

Calculation date

File : MAN G70ME-C.bst
Case Set : "G70ME-C"

Case : "Case 3_75"

Project ID: "Demo File 2-Stroke Diesel Large Engine"

Run ID: "
Model date: "25.

ELEMENTS

Element Name

PIPE
SYSTEMBOUNDARY
PLENUM
VARIABLE PLENUM
CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION
ENGINE
PIPE_END
ASSEMBLED

ALL _PIPES

ALL PLENUMS
ALL BOUNDARIES
ALL CHARGERS

Mar 2002 11:15:59"

Number

N

o
P WWOwoORrRrOFORFRFE OO W

w

09.02.2019
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204

ALL PIDS 1
PIPE VAR WALL TEMP 30

GLOBAL DATA

Engine Speed : 70.4 rpm
Calculationmode: BOOST Single
Cycle Duration: 360.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 10 cycles
Calc. time steps: 0.08652 degrees (max)
0.05678 degrees
0.13442 ms
0.04534 degrees (short pipe)
0.10733 ms (short pipe)
Traces results step: 1.00000 degrees
User concentrations: 0
Ref. pressure: 98000.00 Pa
Ref. temperature: 298.000 K
Gas properties: Variable
Gasproperties File: DIESEL.BGP
bgp build version: v2013.0.0.0.0
bgp_build host: boosthost
bgp build user: boost
bgp build date: 2012.03.23
bgp build time: 08:00:00
Lower calorific: 0.42800E+08 J/kg
Stoic. A/F-ratio: 14.700
Warnings: 0
Convergence errors: 469
PIPES
Total number of pipe cells: 322
Pipe Cells Cell size W.Heat Wall T Fric. coeff. Lam. Fric. Coeff. Heat Factor Volume
nr. [mm] [kJ] [K] [-] [-] [-1] [dm3]
1 2 90.0 0.000 298.15 0.020000 64.000000 0.000000 63.461742
2 14 100.0 0.000 463.15 0.020000 64.000000 0.000000 332.616122
3 28 100.0 0.000 311.15 0.020000 64.000000 0.000000 1415.814603
4 4 95.0 0.000 311.15 0.020000 64.000000 0.000000 200.678656
5 4 95.0 0.000 311.15 0.020000 64.000000 0.000000 200.678656
6 4 95.0 0.000 311.15 0.020000 64.000000 0.000000 200.678656
7 4 95.0 0.000 311.15 0.020000 64.000000 0.000000 200.678656
8 4 95.0 0.000 311.15 0.020000 64.000000 0.000000 200.678656
9 4 95.0 0.000 311.15 0.020000 64.000000 0.000000 200.678656
10 1 75.0 0.000 311.15 0.020000 64.000000 0.000000 23.379340



11 1 75.0 0.000 311.15
12 1 75.0 0.000 311.15
13 1 75.0 0.000 311.15
14 1 75.0 0.000 311.15
15 1 75.0 0.000 311.15
16 30 100.0 29.477 593.15
17 30 100.0 32.490 593.15
18 30 100.0 46.051 593.15
19 30 100.0 22.742 593.15
20 30 100.0 23.934 593.15
21 30 100.0 29.670 593.15
22 4 112.5 0.469 593.15
23 9 100.0 5.483 593.15
24 9 100.0 4.451 593.15
25 9 100.0 1.297 593.15
26 9 100.0 0.217 593.15
27 9 100.0 0.283 593.15
28 18 100.0 1.804 593.15
29 1 90.0 -0.069 501.15
30 6 100.0 -1855.273 301.15
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pressure Temp. Ms.
nr. nr. [mm] [mm] [bar] [K]
1 1 150.0000 670.0000 0.9516 295.5
2 2 0.0000 550.0000 2.0695 386.3
3 3 1400.0000 771.4286 2.0505 310.3
4 4 190.0000 820.0000 2.4036 323.5
5 10 75.0000 630.0000 2.3998 332.0
6 16 0.0000 380.0000 2.0768 388.6
7 28 1800.0000 750.0000 2.1400 593.1
8 29 0.0000 830.0000 0.9801 506.4
SYSTEMBOUNDARIES
Attachments
Type Nr. Pipe Mass flow
Nr. [g/cycle]
SYSTEMBOUNDARY 1 1 23701.2741
SYSTEMBOUNDARY 2 22 0.0000
SYSTEMBOUNDARY 3 29 24235.3897
PLENUMS: Average Values
Pl. Pressure Temp.
nr. [bar] [X] (gl
PLENUM 1 2.0424 310.27 41271.294

0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
0.020000 64.000000
105.843361 101491112.897539
Temp. Velo. Massflow Massflow
[K] [m/s] lg/s] [g/cycle]
295.5 70.3 27810.5081 23702.1375
386.2 62.7 27810.6868 23702.2899
310.3 25.9 27822.8780 23712.6801
310.1 3.9 4669.9944 3980.1088
331.5 5.6 4683.6955 3991.7860
549.1 35.7 4767.1003 4062.8696
590.8 51.0 28437.7566 24236.7244
503.0 77.4 28436.9689 24236.0530

Mass Wallheat

[kJ]
0.000

0.000000 23.
0.000000 23.
0.000000 23.
0.000000 23.
0.000000 23
1.000000 452.
1.000000 452.
1.000000 452.
1.000000 452.
1.000000 452.
1.000000 452.
1.000000 127
1.000000 254.
1.000000 254.
1.000000 254.
1.000000 254
1.000000 254,
1.000000 630
1.000000 48.
710.295426 1600.
To.Ent.f. To.Ent.f.
[kJ/s] [kJ/cyc.]
-4.224 -3.5999
2528.663 2155.1104
350.917 299.0769
57.013 48.5903
163.887 139.6766
1407.548 1199.6152
8751.605 7458.7539
6138.929 5232.0418

379340
379340
379340
379340

.379340

412762
412762
412762
412762
412762
412762

.234502

469005
469005
469005

.469005

469005

.302025

695472
000000

COOLER_PIPE

Mach. Wtemp.

[-1]
.20
.16
.07
.01
.02
.08
.11
.17

OO O OO ooo

[K
298.
463.
311.
311.
311.
593.
593.
501.

NNDNDNNDNDNREN—

OO O OO ooo

Converg.

(-]

.599E-04
.590E-04
.741E-04
.339E-03
.558E-05
.757E-04
.525E-04
.450E-04
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VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

ATRCOOLER

AIRCOOLER

PLENUMS
Attachments

PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

Z
=

WNNR R R

.4036

.4100

.4042

.4093

.4085

L4111

.0675

.0585

Pipe
Nr.

w

=

=
o U1 O O ~Jo Ul

325.

325.

324.

325.

325.

325.

388.

310.

Attached
Attached
Attached
Attached
Attached
Attached
Attached
11 5895.676
Attached
Attached
69 5899.735
Attached
Attached
04 5917.257
Attached
Attached
50 5901.355
Attached
Attached
34 5903.166
Attached
Attached
07 5913.635
Attached
Attached
23  2225.908
Attached
Attached
68 2769.407
Attached
Attached

Mass flow
[g/cycle]

23714.
3980.
3952.
4359.
3699.
3825.
3983.
3981.
3992.
3953.
3970.
4361.

2259
4649
1196
6806
3353
9442
7178
1939
2156
5217
0630
0029

pipe 3
pipe 4
pipe 5:
pipe 6:
pipe 7
pipe 8
pipe 9
0.000
pipe 4:
pipe 10:
0.000
pipe 5:
pipe 11:
0.000
pipe 6:
pipe 12:
0.000
pipe 7
pipe 13:
0.000
pipe 8:
pipe 14:
0.000
pipe 9:
pipe 15:
0.000
pipe 2:
pipe 30:
0.000
pipe 3:
pipe 30:

23714

3699

3981.
.2156

3992

3953

3970.

4361.
.7890

4377

3700.
3707.

3826

3984.
3999.

23701.
23703.

23709.
23707.

.2259
3980.
3952.
4359.
.3353
3825.
3983.

4649
1196
6806

9442
7178

1939

.5217

0630

0029

1382
7480

L7312
3836.

8932

6219
8460

8441
7981

9742
0694

g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle
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VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

VARIABLE PLENU
AIRCOOLER
ATRCOOLER
AIRCOOLER
ATRCOOLER

VARIABLE PLENUMS: Average Values

Pl. Pressure

M

R RPRPRPOO O O D W

12
7
13
8
14
9
15
2
30
3
30

nr. [bar]
1 2.4036
2 2.4100
3 2.4042
4 2.4093
5 2.4085
6 2.4111
TURBOCHARGERS :
TCh. Work
nr. [kJ]

1 2158.4373
Attached pipe
Attached pipe
Attached pipe
Attached pipe

4377.7890
3700.1382
3707.7480
3826.7312
3836.8932
3984.6219
3999.8460
23701.8441
23703.7981
23709.9742
23707.0694

Vol.work Volume

Temp. Mass Wallheat
[K] gl [kJ] [
325.11 5895.676 0.000 -93.
325.69 5899.735 0.000 -94.
324.04 5917.257 0.000 -96
325.50 5901.355 0.000 -93.
325.34 5903.166 0.000 -95
325.07 5913.635 0.000 -95.
Average Values
Compressor
Press.rat. Boostpres. Work
[-] [bar] [kJ]
2.1500 2.1067 2226.2093
1: 23701.3357 g/cycle
2: 23701.4779 g/cycle
29: 24235.5377 g/cycle
28: 24235.3104 g/cycle

CYLINDERS: Average Values

Total

kJ] [1]
706 2334.57
Attached pipe 4: 3981.1939 g/cycle
Attached pipe 10: 3992.2156 g/cycle
704 2334.57
Attached pipe 5: 3953.5217 g/cycle
Attached pipe 11: 3970.0630 g/cycle
.766 2334.57
Attached pipe 6: 4361.0029 g/cycle
Attached pipe 12: 4377.7890 g/cycle
897 2334.57
Attached pipe 7 3700.1382 g/cycle
Attached pipe 13: 3707.7480 g/cycle
.377 2334.57
Attached pipe 8: 3826.7312 g/cycle
Attached pipe 14: 3836.8932 g/cycle
393 2334.57
Attached pipe 9: 3984.6219 g/cycle
Attached pipe 15: 3999.8460 g/cycle
Turbine Efficiencies Calculation
Press.rat. Dis.coeff. Turb./tot. VIG-pos Comp. Turb. mech. total mode
[-] [-] [-] [-] [-] [-] (-] (-]
2.2300 0.1479 1.0000 1.000 0.800 0.765 0.980 0.600 Turbinesize
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Firing TDC [deg]

Bore [mm]

Stroke [mm]

Conrodl. [mm]

Piston pin offset [mm]
Swept Vol. [1]
Compression ratio [-]
Dyn. Comp. ratio [-]

Combustion Data:
Combustion Char.
Comb.start [deg]
Comb.dur.l [deg]
Vibe Parameter a [-]
Vibe Param. m 1 [-]
Peak Fir.Pres. [bar]
at Crankangle [deqg]
Peak Pres.Rise[bar/deg]
at Crankangle [deqg]
Peak Fir. Temp. [K]
at Crankangle [deg]

Performance:

IMEP [bar]

Rel. to Ave. [-]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

Fuel Mass Balance:
Inj. Fuelmass [g]
Asp.Trap. Fuelmass [g]
Fuelmassfl. (A+I) [g/s]
Fuelmass tot.trap. [g]
Trapped Fuelm.fl.[g/s]
Trapp. Eff. Fuel [-]

Energy Balance Cylinder:

Engine

751

1

1

420.
492.

420.
492.

17976

8.3339

157.54

538.48
17.49

5.7154

.0000
.9574
L7579
.6622

o O N

o

.4900
0.9014

000000

.000000

800000
000000
800000
1.0000

.11535

Cyl. 1
0.00
700.00
3256.00
3270.00
0.00
1253.0556
20.80
18.77

Vibe
0.00
70.00
6.900
0.200
157.60

1536.20
17.52

.7410
.0022
.0000
.9932
L7478
.2866
.9978
L4911
.9015
.3678

=
~J
P OOOOOoOWwNRFE WU

70.000000
0.000000
82.133333
70.000000
82.133333
1.0000

2996.02033

Cyl.
240.
700.

3256.
3270.
0.

2

00
00
00
00
00

1253.0556

20.
18.

80
77

Vibe

0.
70.

00
00

6.900
0.200

157.

1538.
17.

P OORFrRr OOWmNOWL

42

.47
.22

57
53

.7096
.9995
.0000
.9538
.7558
L7461
.0005
.4897
.9014
L3677

70.000000
0.000000
82.133333
70.000000
82.133333
1.0000

2996.01874

Cyl.
120.
700.

3256.
3270.
0.

3

00
00
00
00
00

1253.0556

20.
18.

80
76

Vibe

0.
70.

00
00

6.900
0.200

163.

1514.
17.

J
~J
P OOOOOoOWwNRF WU

46

.70
.44
.06

58
18

.7488
.0029
.0000
.9766
L7722
L1734
.9972
.4914
.9017
L3671

70.000000
0.000000
82.133333
70.000000
82.133333
1.0000

2996.01885

Cyl.
180.
700.

3256.
3270.
0.

4

00
00
00
00
00

1253.0556

20.
18.

80
76

Vibe

0.
70.

00
00

6.900
0.200

152.

1558.
17.

P OORFrR OOWwNOWL

70

.01
.53
.07

14
61

.6805
.9970
.0000
L9311
L7493
.1750
.0030
.4885
.9013
.3680

70.000000
0.000000
82.133333
70.000000
82.133333
1.0000

2996.01948

Cyl.
60.
700.
3256.
3270.
0.

5

00
00
00
00
00

1253.0556

20.
18.

80
77

Vibe

0.
70.

00
00

6.900
0.200

156.

1548.
17.

[y
~J
P OORFr OOWwNOU

58

.47
.93

77
54

.6824
.9972
.0000
.9212
L7612
L1470
.0028
.4886
.9013
.3666

70.000000
0.000000
82.133333
70.000000
82.133333
1.0000

2996.01845

Cyl.
300.
700.

3256.
3270.
0.

6

00
00
00
00
00

1253.0556

20.
18.

80
77

Vibe

0.
70.

00
00

6.900
0.200

157.

1534.
17.

49

.51
.21

61
56

15.7298
1.0012
2.0000
8.9686
0.7613

170.4502
0.9988
0.4906
0.9015
1.3682

70.000000
0.000000
82.133333
70.000000
82.133333
1.0000

2996.01949
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Released Energy [kJ]
-> Brake Power

-> Loss: Friction
-> Loss: Piston

-> Loss: Head

-> Loss: Liner

-> Loss: Int. Port
-> Loss: Exh. Port
-> Loss: Exh. Gas
Eff. Rel. Energy [kJ]
Gross Rel. Energy [kJ]
Eff.Gross Rel.Ener. [kJ]
Energy Balance [-]

Eff. Energy Balance [-]

Blowbymass [g]
Blowbymassfl. [g/s]
Blowby Heat Flow [kJ]

Reference Values at Start of

Pressure at SHP([bar]
Temperature [K]

Air Massfl. [g/s]
Fuel Massfl. [g/s]
Trapp. Eff. Air [-]
Trapp. Eff.Fuel [-]
A/F-Ratio (Cmb.) [-
Excess Air Ratio [

]
-1

Reference Values at Start Of Combustion:

Pressure [bar]
Temperature [K]

Residual Gas:
Res.gas content [-]
External EGR [-]
Internal EGR [-]

Com.Prod.Mass. at EO [g]

Res.gas mass at SHP [g]

Res.gas aspirated IN [g]

Res.gas from intake [g]
Rel. to Total [-]
Res.gas flow EX [g]

Res.gas from exhaust [g]

17957.94763
37.501
8.373

.998
.347
.119
.000
0.000
35.403
17957.94064
17957.95111
17957.94412
0.9990
1.0000

O B o)

-26.669374
-31.292065
-23.018423

High Pressure:

2.3736
354.02

27585.765483

492.800000
0.6941
1.0000

38.92
2.6476

130.7297
1039.55

0.0195
0.0225
-0.0030

17037.221448

325.312844
374.689557
233.229026

0.7169

17119.218305

63.347245

2992.98152
37.651
8.373

.984
.331
.085
.000
0.000
35.397
2992.98015
2992.98152
2992.98015
0.9990
0.9990

O B o)

—-4.445725
-5.216318
-3.829955

2.3684
353.27
4610.893992
82.133333
0.6946
1.0000
38.98
2.6515

130.5463
1038.20

0.0159
0.0226
-0.0067
2842.671481
44.067234
62.606521
38.638927
0.8768
2861.158198
5.427863

2992.99438
37.486
8.373

.994
.342
.085
.000
0.000
35.391
2992.99298
2992.99786
2992.99647
0.9990
0.9990

O B o)

-4.441908
-5.211839
-3.832959

2.3706
353.82
4585.324246
82.133333
0.6983
1.0000
38.96
2.6505

130.6265
1039.32

0.0157
0.0225
-0.0068
2840.373715
43.420623
62.306733
37.512224
0.8639
2859.208111
5.908065

2992.99275
37.582
8.373

.973
.333
.971
.000
0.000
35.390
2992.99147
2992.99275
2992.99147
0.9990
0.9990

O W oy i

-4.633028
-5.436086
-3.943166

2.4998
355.90
5056.249583
82.133333
0.6636
1.0000
40.83
2.7777

137.4751
1043.59

0.0158
0.0236
-0.0078
2968.436670
45.987448
68.666569
41.640667
0.9055
2991.032496
4.376177

2992.99066
37.391
8.373

.020
.360
.276
.000
0.000
35.311
2992.98981
2992.99066
2992.98981
0.9990
0.9990

O > oy U

-4.292539
-5.036579
-3.748328

2.2717
352.09
4282.204795
82.133333
0.7118
1.0000
37.34
2.5400

125.2719
1035.22

0.0268
0.0218
0.0050
2732.527853
71.428009
58.145302
38.213958
0.5350
2723.398285
33.213181

2992.99864
37.350
8.373

.047
.399
.211
.000
0.000
35.551
2992.99791
2992.99864
2992.99791
0.9990
0.9990

O > oy U

-4.405922
-5.169615
-3.839399

2.3627
356.72
4431.713778
82.133333
0.7053
1.0000
38.32
2.6069

129.7905
1044.67

0.0280
0.0220
0.0061
2803.636513
76.856620
60.164567
38.383043
0.4994
2815.648420
9.709792

2992.98968
37.548
8.373

.972
.318
.087
.000
0.000
35.380
2992.98832
2992.98968
2992.98832
0.9990
0.9990

O B o)

-4.450252
-5.221629
-3.824616

2.3681
352.32
4619.379089
82.133333
0.6954
1.0000
39.09
2.6591

130.6680
1036.29

0.0157
0.0226
-0.0069
2849.575215
43.552911
62.799865
38.840206
0.8918
2868.772795
4.712167
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Rel. to Total [-]

Gas Exchange:
Volumetric Eff. [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Total Mass at SHP[g]
Mass Delivered [g]
Mass Delivered [g/s]
Delivery Ratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Av.Airmass at SHP[g]
Air Delivered [g]

Air Delivered [g/s]
Airdeliveryratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Airmass Trapped [
Airmass Trapped [
Trapp. Eff. Air [
Rel. to Ave. [-]
Airpurity [-]
Dyn. Swirl [-]
Dyn. Tumble [-]

[
]
/s]
]

Wall Heatlosses:
Piston [kJ]
Cylinderhead [kJ]
Cylinderliner [kJ]
Sum of Wallheat [kJ]

Wall Heatlosses in High

Piston HP [kJ]
Cylinderhead HP [kJ]
Cylinderliner HP [kJ]

Sum of Wallheat HP [kJ]
Wall Heatlosses Related

Piston [-]
Cylinderhead [-]
Cylinderliner [-]
Sum of Wallheat [-]
M. Eff. HTC [W/m2/K]
M. Eff. Temp. [K]

Reference Values at EO:

0.1947

1.8948

0.9466
16643.3057
23885.28514
28025.40123
2.7735

1.3856
16357.3374
23510.59558
27585.76548
2.7300

1.3639
16317.99289
19146.44499

0.6941

0.9828
0.0000
0.0000

-897.6271
-1139.82248
-739.74215
-2777.19168
Pressure Phase:
-938.58053
-1171.76934
-896.19691
-3006.54677

to Heatinput:
-0.0499
-0.0634
-0.0412
-0.1545
557.13
1050.01

1.

1

0.

2773
3992.
4684.

2
1
1

2730
3929.
4610.

2
1
1
2729.
3202.

O O O O

-149
-189.
-122.
-460.

-156.
-194.
-148.
-499.

-0.
-0.
-0.
-0.

5
10

.1232

9018
.0037
9501
.7206
34572
35231
.7815
.0029
.3896
.1931
73920
89399
L7379
.0029
.3678
65335
79326
.6946
.0008
.9843
.0000
.0000

.1670
47395
27101
91200

05214
86780
96346
88341

0498
0632
0408
1538
57.24
48.53

1.

1

0.

2772
3970.
4658.

2
0
1

2729
3907.
4585.

2
0
1
2729.
3202.

O O O O

-149
-189.
-122
-461

-156.
-195
-149.
-501.

-0.
-0.
-0.
-0.

5
10

.1361

9013
.0034
9499
.4292
25353
43081
L7661
.9973
.3819
.2384
94680
32425
L7227
.9973
.3602
00859
03674
.6983
.0061
.9844
.0000
.0000

.4798
82578

.25393
.55953

41831

.27605

41715
11151

0499
0634
0408
1541
57.07
49.60

1.

1

0.

2905
4377.
5136.

3
1
1

2860
43009.
5056.

3
1
1
2859.
3355.

O O O o o

-148
-189
-118.
-457

-155.
-195.
-146.
-498.

-0.
-0.
-0.
-0.

5
10

.0952

9925
.0515
9954
.8285
97019
81836
.0502
.0997
.5238
.1309
30362
24958
.0023
.0998
.4999
84107
54686
.6636
.9562
.9843
.0000
.0000

.8526

.54606

86625

.26490

92169
12664
95321
00154

0497
0633
0397
1526
69.90
37.64

0.4650

1.8100
0.9552
0.9042
2669.3006
3707.75166
4350.42862
2.5832
0.9314
1.2905
2615.3978
3649.60636
4282.20479
2.5427
0.9314
1.2703
2597.87263
3048.17055
L7118
.0256
.9798
.0000
.0000

O O O O

-150.2520
-190.35721
-127.99058
-468.59980

-156.77231
-195.35248
-151.38907
-503.51386

-0.0502
-0.0635
-0.0427
-0.1564

546.78
1060.43

0.1263

1.8559
0.9794
0.9271
2740.6096
3837.19335
4502.30687
2.6734
0.9639
1.3356
2684 .3344
3777.02879
4431.71378
2.6315
0.9639
1.3146
2663.75294
3125.47012
.7053
.0le6l
.9795
.0000
.0000

O O O O

-151.0518
-191.52315
-126.04029
-468.61528

-157.76005
-196.71938
-151.06409
-505.54352

-0.0504
-0.0639
-0.0421
-0.1564

554.15
1056.71

0

1
1
0

.1082

.9075
.0067
.9529

2781.4172
3999.77068
4693.06426

2
1
1

.7867
.0047
.3922

2738.0428
3936.97081
4619.37909

2
1
1

L7429
.0047
.3703

2737.86431
3212.42746

O O O O

.6954
.0020
.9844
.0000
.0000

-148.8238
-189.
-122.

-460

09633
32008

.24017

-155.
-194.
-148.
-498.

65602
42699
40993
49294

-0.0497
-0.0631
-0.0408
-0.1536

5

57.66

1047.15
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Temperature [K] 812.56
A/F-Ratio [-] 37.95
Com.Prod.Conc. [-] 0.99904

Fuel Concentr. [-] 0.000000

Average Values of Pipeattachements:
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.Omm[deg]
V1v/Prt.Op.Eff.1lmm[deg]
V1v/Prt.Op.Udef.mm[deg]
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]

Cam Phasing [deqg]
Massflow [g/cycle]
Wallheat [kJ/cycle]
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.Omm[deg
V1v/Prt.Op.Eff.1lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]
Cam Phasing [deg]
Massflow [g/cycle]
Wallheat [kJ/cycle]

]
1
]
1

ASSEMBLED: Average Values

Type Nr. -—--——-==—7——- Inlet-----
Pressure Temperat.
[bar] [K]
AIRCOOLER 1 2.0675 388.23 22
ASSEMBLED
Attachments
Type Nr. Pipe
Nr.
AIRCOOLER 1 2 23
ATRCOOLER 1 3 23

JUNCTIONS: Average Values

811.
38.

42
13

0.99903
0.000000

3992.

4063.

Mass

[g]
25.908

Mass flow
[g/cycle]
701.8441
709.9742

.00

345719

127.
127.
127.
127.
230.
230.
229.
230.

0.

.000000

16
00
00
10
00
00
00
98
00
00

880017

.000000

811.
38.

93
11

0.99904
0.000000

.00

3970.253534
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

17
00
00
10
00
00
00
98
00
00

4040.758275
0.000000

Pressure Temperat.
[bar]

2.0585

[K]

795.
39.

90
78

0.99904
0.000000

.00

4377.970191
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

18
00
00
10
00
00
00
98
00
00

4447.105781
0.000000

Rej.Heat

[kJ]
310.68 2769.407 -1855.2734 -2176.8542

826.
36.

98
27

0.99905
0.000000

.00

3707.751661
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

19
00
00
10
00
00
00
98
00
00

3768.443270
0.000000

[kW]

Rej.Heat

Fric.

819.
37.

31
16

0.99905
0.000000

.00

3837.193355
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

20
00
00
10
00
00
00
98
00
00

3888.672109
0.000000

[-]

105.843361

coeff.

809.
38.

83
22

0.99904
0.000000

3999.770680
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

21
00
00
10
00
00
00
98
00
00

4070.521761
0.000000

Heat Factor
(-1
710.295426
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Junction 1: Attached pipe 21: -4054.7312 g/cycle
Attached pipe 22: -0.1776 g/cycle
Attached pipe 23: -4055.5232 g/cycle
Junction 2: Attached pipe 20: -3882.2979 g/cycle
Attached pipe 23: =-4059.5719 g/cycle
Attached pipe 24: -7942.5663 g/cycle
Junction 3: Attached pipe 19: -3775.6973 g/cycle
Attached pipe 24: -7948.3018 g/cycle
Attached pipe 25: -11724.6437 g/cycle
Junction 4: Attached pipe 18: -4418.7411 g/cycle

Attached pipe 25: -11724.1592 g/cycle
Attached pipe 26: -16145.2349 g/cycle
Junction 5: Attached pipe 17: -4020.7714 g/cycle
Attached pipe 26: -16148.2052 g/cycle
Attached pipe 27: -20170.0185 g/cycle
Junction 6: Attached pipe 16: -4054.0931 g/cycle
Attached pipe 27: -20173.6662 g/cycle
Attached pipe 28: -24228.7959 g/cycle

OVERALL ENGINE PERFORMANCE:

Indicated Torque :1401836.51 Nm
Indicated Power : 13795.72 kW,
Auxiliary Drives Torque : 90693.38 Nm
Friction Torque : 239316.00 Nm
Effective Torque :1071827.14 Nm
Effective Power : 12750.80 kw,
Required time for reading the inputfile and initialisation: 8.97 min
Required time for the calculation: ........c..oiiiiiniennennnn. 1.46 min
Required time for writing the outputfile: .................. 0.00 min
Required total time: ... ...ttt ittt 10.43 min
Required total CPU-LTIme: . ...ttt ittt et tteteeeenenaeens 71.09 sec



AVL - B OO ST

Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86_64-unknown-winnt ill
LICENSE

Boost Main 2014.0@ License will expire in 198 days

6G70ME-C9.2 Haauraxxenns 100 %

Boost Charging 2014.0@ License will expire in 198 days

PROJECT

Preprocessor Version

Calculation date

File : MAN G70ME-C.bst
Case Set : "G70ME-C"

Case : "Case 4_100"

Project ID: "Demo File 2-Stroke Diesel Large Engine"

Run ID: "
Model date: "25.

ELEMENTS

Element Name

PIPE
SYSTEMBOUNDARY
PLENUM
VARIABLE PLENUM
CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION
ENGINE
PIPE_END
ASSEMBLED

ALL _PIPES

ALL PLENUMS
ALL BOUNDARIES
ALL CHARGERS

Mar 2002 11:15:59"

Number

N

o
P WWOwoOrRrOFODRFRFE OO W

w

09.02.2019
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ALL PIDS 1
PIPE VAR WALL TEMP 30

GLOBAL DATA

Engine Speed : 77.5 rpm
Calculationmode: BOOST Single
Cycle Duration: 360.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 10 cycles
Calc. time steps: 0.09105 degrees (max)
0.06278 degrees
0.13500 ms
0.05087 degrees (short pipe)
0.10939 ms (short pipe)
Traces results step: 1.00000 degrees
User concentrations: 0
Ref. pressure: 98000.00 Pa
Ref. temperature: 298.000 K
Gas properties: Variable
Gasproperties File: DIESEL.BGP
bgp build version: v2013.0.0.0.0
bgp_build host: boosthost
bgp build user: boost
bgp build date: 2012.03.23
bgp build time: 08:00:00
Lower calorific: 0.42800E+08 J/kg
Stoic. A/F-ratio: 14.700
Warnings: 0
Convergence errors: 364
PIPES
Total number of pipe cells: 322
Pipe Cells Cell size W.Heat Wall T Fric. coeff. Lam. Fric. Coeff. Heat Factor Volume
nr. [mm] [kJ] [K] [-] [-] [-1] [dm3]
1 2 90.0 0.000 298.15 0.020000 64.000000 0.000000 63.461742
2 14 100.0 0.000 463.15 0.020000 64.000000 0.000000 332.616122
3 28 100.0 0.000 317.15 0.020000 64.000000 0.000000 1415.814603
4 4 95.0 0.000 317.15 0.020000 64.000000 0.000000 200.678656
5 4 95.0 0.000 317.15 0.020000 64.000000 0.000000 200.678656
6 4 95.0 0.000 317.15 0.020000 64.000000 0.000000 200.678656
7 4 95.0 0.000 317.15 0.020000 64.000000 0.000000 200.678656
8 4 95.0 0.000 317.15 0.020000 64.000000 0.000000 200.678656
9 4 95.0 0.000 317.15 0.020000 64.000000 0.000000 200.678656
10 1 75.0 0.000 317.15 0.020000 64.000000 0.000000 23.379340



11 1 75.0 0.000 317.15
12 1 75.0 0.000 317.15
13 1 75.0 0.000 317.15
14 1 75.0 0.000 317.15
15 1 75.0 0.000 317.15
16 30 100.0 47.963 649.15
17 30 100.0 46.070 649.15
18 30 100.0 51.170 649.15
19 30 100.0 41.900 649.15
20 30 100.0 47.343 649.15
21 30 100.0 46.277 649.15
22 4 112.5 0.731 649.15
23 9 100.0 10.969 649.15
24 9 100.0 14.231 649.15
25 9 100.0 12.910 649.15
26 9 100.0 14.317 649.15
217 9 100.0 16.015 649.15
28 18 100.0 33.774 649.15
29 1 90.0 0.032 501.15
30 6 100.0 -2203.293 301.15
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pressure Temp. Ms.
nr. nr. [mm] [mm] [bar] [K]
1 1 150.0000 670.0000 0.9445 294.9
2 2 0.0000 550.0000 2.3185 401.2
3 3 1400.0000 771.4286 2.2926 311.9
4 4 190.0000 820.0000 2.6979 324.8
5 10 75.0000 630.0000 2.6939 326.8
6 16 0.0000 380.0000 2.3473 435.6
7 28 1800.0000 750.0000 2.4202 602.4
8 29 0.0000 830.0000 0.9801 501.7
SYSTEMBOUNDARIES
Attachments
Type Nr. Pipe Mass flow
Nr. [g/cycle]
SYSTEMBOUNDARY 1 1 23995.7537
SYSTEMBOUNDARY 2 22 0.0000
SYSTEMBOUNDARY 3 29 24735.7228
PLENUMS: Average Values
Pl. Pressure Temp.
nr. [bar] (K] (gl
PLENUM 1 2.2834 311.26 45993.248

0.020000 64.000000 0.000000 23
0.020000 64.000000 0.000000 23.
0.020000 64.000000 0.000000 23
0.020000 64.000000 0.000000 23.
0.020000 64.000000 0.000000 23.
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 452,
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 127.
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 630
0.020000 64.000000 1.000000 48.
153.305834 147001943.112250 710.295426 1600.
Temp. Velo. Massflow Massflow To.Ent.f. To.Ent.f.
[K] [m/s] lg/s] [g/cycle] [kd/s] [kJ/cyc.]
294.9 78.8 30995.4944 23996.5118 -4.769 -3.6924
401.2 64.8 30995.6866 23996.6606 3289.897 2547.0167
311.9 26.0 31035.1932 24027.2464 442.020 342.2094
311.2 3.9 5208.5280 4032.4088 69.044 53.4534
334.2 5.6 5306.1188 4107.9629 197.362 152.7961
550.2 36.2 5398.3379 4179.3584 1604.567 1242.2457
601.2 51.5 31957.1790 24741.0418 10180.925 7882.0061
499.4 86.4 31952.0866 24737.0993 6793.983 5259.8575

Mass Wallheat

[kJ]
0.000

.379340

379340

.379340

379340
379340
412762
412762
412762
412762
412762
412762
234502
469005
469005
469005
469005
469005

.302025

695472
000000

COOLER_PIPE

Mach. Wtemp.

[-1
.23
.16
.07
.01
.02
.08
.11
.19

OO O OO ooo

[K
298.
463.
317.
317.
317.
649.
649.
501.

S L S S

OO O OO ooo

Converg.

(-]

.196E-03
.191E-03
.254E-03
.126E-02
.207E-04
.921E-04
.131E-03
.140E-03
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VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

ATRCOOLER

AIRCOOLER

PLENUMS
Attachments

PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

Z
=

WNNRFP R R

.6979

.6993

. 6941

.7004

L6921

.7032

.3161

.3015

Pipe
Nr.

w

=

=
o U1 O O ~Jo Ul

325.

325.

324.

325.

324.

325.

403.

312.

37 6

87 6

40 6

30 6

91 6

39 6

23 2

29 3

Mas
[g/

24032.
4031.
4017.
4457 .
3826.
3979.
3966.
4035.
4105.
4020.
4054.
4460.

Attached
Attached
Attached
Attached
Attached
Attached
Attached
608.574

Attached
Attached
601.349

Attached
Attached
620.930

Attached
Attached
615.727

Attached
Attached
606.066

Attached
Attached
619.703

Attached
Attached
400.832

Attached
Attached
080.385

Attached
Attached

s flow
cycle]
7560
8627
7863
8499
1994
9260
7873
1599
7536
2840
3548
6579

pipe 3
pipe 4
pipe 5:
pipe 6:
pipe 7
pipe 8
pipe 9
0.000
pipe 4:
pipe 10:
0.000
pipe 5:
pipe 11:
0.000
pipe 6:
pipe 12:
0.000
pipe 7
pipe 13:
0.000
pipe 8:
pipe 14:
0.000
pipe 9:
pipe 15:
0.000
pipe 2:
pipe 30:
0.000
pipe 3:
pipe 30:

24032

4017

4035.
.7536

4105

4020

4460.
4494.

3827.
3829.

3982

3968.
4010.

23997.
24001.

24019.
24011.

.7560
4031.
.7863
4457.
3826.
3979.
3966.

8627

8499
1994
9260
7873

1599

.2840
4054.

3548

6579
6749

1928
5336

.7578
4030.

7752

9191
0582

1513
8543

7447
4167

g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle
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VARIABLE PLENU
VARIABLE PLENU
VARIABLE PLENU
VARIABLE PLENU
VARIABLE PLENU
VARIABLE PLENU
VARIABLE PLENU
AIRCOOLER
ATRCOOLER
AIRCOOLER
ATRCOOLER

M
M
M
M
M
M
M

R RPRPRPOO O O D W

12
7
13
8
14
9
15
2
30
3
30

VARIABLE PLENUMS: Average Values

Mass Wallheat

Pl. Pressure
nr. [bar]
1 2.6979
2 2.6993
3 2.6941
4 2.7004
5 2.6921
6 2.7032
TURBOCHARGERS :
TCh. Work
nr. [kJ]

1 2550.3860

Attached pipe
Attached pipe
Attached pipe
Attached pipe

325.

324.

325.

324.

325.

87

40

30

91

39

6608.

6601.

6620.

6615.

6606.

6619.

Average Values

Compressor

Press.rat.

[-1]

2.4100

1:
2:
29:
28:

4494.
3827.
3829.
3982.

4030

3968.
4010.
23997.

24001
24019
24011

[g] [kJ]
574 0.000
349 0.000
930 0.000
727 0.000
066 0.000
703 0.000
Boostpres.

[bar]

2.3613 2623

23996.0120 g/cycle
23996.1178 g/cycle
24736.6923 g/cycle
24736.5297 g/cycle

CYLINDERS: Average Values

Total

6749
1928
5336
7578
L7752
9191
0582
1513
.8543
L7447
.4167

Vol.work Volume

[
-106.

-106.

-108.

-106.

-107.

-107.

Work
[kJ]
.1985

kJ] [1]
816 2334.57
Attached pipe 4: 4035.1599 g/cycle
Attached pipe 10: 4105.7536 g/cycle
332 2334.57
Attached pipe 5: 4020.2840 g/cycle
Attached pipe 11: 4054.3548 g/cycle
738 2334.57
Attached pipe 6: 4460.6579 g/cycle
Attached pipe 12: 4494.6749 g/cycle
488 2334.57
Attached pipe 7 3827.1928 g/cycle
Attached pipe 13: 3829.5336 g/cycle
282 2334.57
Attached pipe 8: 3982.7578 g/cycle
Attached pipe 14: 4030.7752 g/cycle
246 2334.57
Attached pipe 9: 3968.9191 g/cycle
Attached pipe 15: 4010.0582 g/cycle
Turbine Efficiencies Calculation
Press.rat. Dis.coeff. Turb./tot. VIG-pos Comp. Turb. mech. total mode
[-] [-] [-] [-] [-] [-] (-] (-]
2.5152 0.1483 1.0000 1.000 0.800 0.765 0.980 0.600 Turbinesize
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Firing TDC [deg]

Bore [mm]

Stroke [mm]

Conrodl. [mm]

Piston pin offset [mm]
Swept Vol. [1]
Compression ratio [-]
Dyn. Comp. ratio [-]

Combustion Data:
Combustion Char.
Comb.start [deg]
Comb.dur.l [deg]
Vibe Parameter a [-]
Vibe Param. m 1 [-]
Peak Fir.Pres. [bar]
at Crankangle [deqg]
Peak Pres.Rise[bar/deg]
at Crankangle [deqg]
Peak Fir. Temp. [K]
at Crankangle [deg]

Performance:

IMEP [bar]

Rel. to Ave. [-]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

Fuel Mass Balance:
Inj. Fuelmass [g]
Asp.Trap. Fuelmass [g]
Fuelmassfl. (A+I) [g/s]
Fuelmass tot.trap. [g]
Trapped Fuelm.fl.[g/s]
Trapp. Eff. Fuel [-]

Energy Balance Cylinder:

Engine

751

1

420.
542.

420.
542.

17976

8.3339

173.73

-10.88
447.92
19.14

8.7340

2.0000
8.8789
0.8551
3.3896

0.4908
0.8829

000000

.000000

500000
000000
500000
1.0000

.16232

Cyl. 1
0.00
700.00
3256.00
3270.00
0.00
1253.0556
21.90
19.75

Vibe
-1.00
70.00
6.900
0.400

176.30

-10.79
1439.95
18.97

.7966
.0053
.0000
.9441
.8524
.4802
.9947
.4934
.8830
.3648

=
~J
P OOOWOoOOowWwNRKF

70.000000
0.000000
90.416667
70.000000
90.416667
1.0000

2996.02662

Cyl.
240.
700.

3256.
3270.
0.

2

00
00
00
00
00

1253.0556

21.
19.

90
75

Vibe

-1.
70.

00
00

6.900
0.400

172.

-10
1446.
19.

J
~J
P OO WoOoWwNO

99

.01
.78

99
19

L7293
.9996
.0000
.8807
.8486
.4586
.0004
.4906
.8829
.3651

70.000000
0.000000
90.416667
70.000000
90.416667
1.0000

2996.02597

Cyl.
120.
700.

3256.
3270.
0.

3

00
00
00
00
00

1253.0556

21.
19.

90
75

Vibe

-1.
70.

00
00

6.900
0.400

176.

-10.
1438.
18.

J
~J
P OORF WoOoWwNO

66

.40
.16

88
06
95

L7319
.9998
.0000
.8641
.8678
.4206
.0002
.4907
.8830
.3646

70.000000
0.000000
90.416667
70.000000
90.416667
1.0000

2996.02654

Cyl.
180.
700.

3256.
3270.
0.

4

00
00
00
00
00

1253.0556

21.
19.

90
75

Vibe

-1.
70.

00
00

6.900
0.400

168.

-10.
1461.
19.

=
~J
P OORF WoOoWwNO

99

.84

72
30
41

L7016
.9972
.0000
.8518
.8498
.8642
.0028
.4894
.8828
.3650

70.000000
0.000000
90.416667
70.000000
90.416667
1.0000

2996.02805

Cyl.
60.
700.
3256.
3270.
0.

5

00
00
00
00
00

1253.0556

21.
19.

90
75

Vibe

-1.
70.

00
00

6.900
0.400

172.

-11.
1455.
19.

[y
~J
P OO WoOoWwNO

18

.97

02
46
23

L7247
.9992
.0000
.8686
.8562
.5251
.0008
.4904
.8828
.3642

70.000000
0.000000
90.416667
70.000000
90.416667
1.0000

2996.02773

Cyl. 6
300.00
700.00

3256.00
3270.00
0.00
1253.0556
21.90
19.75

Vibe
-1.00
70.00
6.900
0.400

175.28

-11.11
1445.76
19.11

L7199
.9988
.0000
.8640
.8559
.5958
.0012
.4902
.8829
.3641

P OORF WoOowNO

70.000000
0.000000
90.416667
70.000000
90.416667
1.0000

2996.02742
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Released Energy [kJ]
-> Brake Power

-> Loss: Friction
-> Loss: Piston

-> Loss: Head

-> Loss: Liner

-> Loss: Int. Port
-> Loss: Exh. Port
-> Loss: Exh. Gas
Eff. Rel. Energy [kJ]
Gross Rel. Energy [kJ]
Eff.Gross Rel.Ener. [kJ]
Energy Balance [-]

Eff. Energy Balance [-]

Blowbymass [g]
Blowbymassfl. [g/s]
Blowby Heat Flow [kJ]

Reference Values at Start of

Pressure at SHP[bar]
Temperature [K]

Air Massfl. [g/s]
Fuel Massfl. [g/s]
Trapp. Eff. Air [-]
Trapp. Eff.Fuel [-]
A/F-Ratio (Cmb.) [-
Excess Air Ratio [

]
-1

Reference Values at Start Of Combustion:

Pressure [bar]
Temperature [K]

Residual Gas:
Res.gas content [-]
External EGR [-]
Internal EGR [-]

Com.Prod.Mass. at EO [g]

Res.gas mass at SHP [g]

Res.gas aspirated IN [g]

Res.gas from intake [g]
Rel. to Total [-]
Res.gas flow EX [g]

Res.gas from exhaust [g]

17957.94957
37.173
8.373

.648
.965
.898
.000
0.000
36.422
17957.94913
17957.94443
17957.94416
0.9990
1.0000

O W U1

-27.432445
-35.433575
-22.844278

High Pressure:

2.6901
361.77

31184.857498

542.500000
0.7295
1.0000

42.68
2.9037

157.0079
1071.67

0.0435
0.0209
0.0226

18800.544504

801.677034
384.805508
261.772481

0.3265

18487.278387

413.661549

2993.00001
37.446
8.373

.638
.958
.825
.000
0.000
36.389
2992.99992
2993.00001
2992.99992
0.9990
0.9990

O W U1

-4.635224
-5.987164
-3.840657

2.7273
361.38
5220.888247
90.416667
0.7430
1.0000
43.44
2.9553

159.2299
1071.24

0.0355
0.0207
0.0148
3184.664107
110.560496
64.451552
43.247537
0.3912
3138.496216
67.312689

2993.00239
37.180
8.373

.624
.937
.846
.000
0.000
36.416
2993.00215
2992.99724
2992.99718
0.9990
0.9990

O W U1

-4.558618
-5.888215
-3.786200

2.6737
360.22
5155.326070
90.416667
0.7392
1.0000
42.71
2.9053

156.2821
1068.80

0.0367
0.0208
0.0160
3126.141075
112.523246
63.612806
41.977344
0.3731
3077.173118
70.541163

2992.99503
37.111
8.373

.638
.960
.799
.000
0.000
36.859
2992.99495
2992.99503
2992.99495
0.9990
0.9990

O W U1

-4.654170
-6.011636
-3.851334

2.7474
362.11
5715.077391
90.416667
0.6770
1.0000
43.59
2.9656

160.3123
1072.54

0.0433
0.0225
0.0208
3193.782014
135.710833
70.524104
46.470939
0.3424
3212.754189
5.016722

2992.98569
37.059
8.373

.649
.956
.027
.000
0.000
36.001
2992.98565
2992.98569
2992.98565
0.9990
0.9990

O b O

-4.447823
-5.745105
-3.730616

2.5998
360.35
4868.915793
90.416667
0.7519
1.0000
41.31
2.8105

151.9141
1068.37

0.0485
0.0202
0.0283
3041.543568
144.466684
60.055475
42.962600
0.2974
2934.810231
101.496840

2992.98392
37.129
8.373

.669
.984
.952
.000
0.000
36.578
2992.98392
2992.98392
2992.98392
0.9990
0.9990

O W U1

-4.525550
-5.845502
-3.792794

2.6669
363.06
5125.800861
90.416667
0.7243
1.0000
42.03
2.8592

155.4534
1073.89

0.0522
0.0208
0.0313
3095.326096
158.162146
63.220021
43.629528
0.2759
3042.329486
72.529859

2992.98254
37.110
8.373

.672
.995
.938
.000
0.000
36.290
2992.98254
2992.98254
2992.98254
0.9990
0.9990

o W U

-4.611061
-5.955953
-3.842677

2.7257
363.50
5098.849137
90.416667
0.7486
1.0000
43.02
2.9263

158.8555
1075.19

0.0453
0.0203
0.0250
3159.087644
140.253630
62.941550
43.484534
0.3100
3081.715147
96.764275
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Rel. to Total [-]

Gas Exchange:
Volumetric Eff. [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Total Mass at SHP[g]
Mass Delivered [g]
Mass Delivered [g/s]
Delivery Ratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Av.Airmass at SHP[g]
Air Delivered [g]

Air Delivered [g/s]
Airdeliveryratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Airmass Trapped [
Airmass Trapped [
Trapp. Eff. Air [
Rel. to Ave. [-]
Airpurity [-]
Dyn. Swirl [-]
Dyn. Tumble [-]

[
]
/s]
]

Wall Heatlosses:
Piston [kJ]
Cylinderhead [kJ]
Cylinderliner [kJ]
Sum of Wallheat [kJ]

Wall Heatlosses in High

Piston HP [kJ]
Cylinderhead HP [kJ]
Cylinderliner HP [kJ]

Sum of Wallheat HP [kJ]
Wall Heatlosses Related

Piston [-]
Cylinderhead [-]
Cylinderliner [-]
Sum of Wallheat [-]
M. Eff. HTC [W/m2/K]
M. Eff. Temp. [K]

Reference Values at EO:

0.5160

2.0452

0.9168
18414.6177
24527.92099
31681.89795
2.8481

1.2768
17938.4695
24143.11548
31184.85750
2.8035

1.2568
17612.94062
22750.04830

0.7295

0.9741
0.0000
0.0000

-834.6942
-1071.22185
-700.01767
-2605.93375
Pressure Phase:
-878.09439
-1104.87873
-861.93218
-2844.90530

to Heatinput:
-0.04064
-0.0596
-0.0389
-0.1450
631.21
1006.56

2.

1

0.

3113
4106.
5304.

2
1
1

3042
4041.
5220.

2
1
1
3003.
3879.

O O O O

-138
-178.
-114.
-431.

-146.
-184.
-142.
-472.

-0.
-0.
-0.
-0.

6
10

.6088

0924
.0231
9380
.7805
42955
13817
.8610
.0045
.2826
.8467
97800
88825
.8161
.0045
L2624
22002
15919
L7430
.0185
L9772
.0000
.0000

.8023
33217
48683
62128

17485
09213
69323
96021

0463
0595
0382
1441
36.16
02.46

2.

1

0.

3063
4054.
5237.

2
0
1

2991
3991.
5155.

2
0
1
2950.
3811.

O O O O

-138
=177
-115.
-431

-145
-183.
-143.
=472

-0.
-0.
-0.
-0.

6
10

.6269

0556
.0051
9215
.0137
83299
49261
.8250
.9919
.2664
L4127
22018
32607
.7807
.9919
.2466
49044
05015
L7392
.0133
.9766
.0000
.0000

.4038

.70033

11764

.22179

.74197

42749
13566

.30512

0462
0593
0384
1439
30.46
04.93

2.

1

0.

3131
4495.
5806.

3
1
1

3053
4424.
5715.

3
1
1
2995.
3869.

O O O o o

-138
-178
-113.
-430.

-146
-184
-142.
-472.

-0.
-0.
-0.
-0.

6
10

.0370

0871
.0205
9356
.3205
10015
17103
.1318
.0996
.4039
.4658
57604
07739
.0826
.0996
.3819
60963
32910
L6770
.9281
.9751
.0000
.0000

.8097

.39678

71104
91751

.23933
.21734

38393
84060

0463
0595
0380
1438
37.98
01.33

0.7026

1.9747
0.9655
0.8852
2978.7222
3829.53867
4946.48745
2.6681
0.9368
1.1961
2893.7447
3769.48319
4868.91579
2.6262
0.9368
1.1773
2834.25552
3660.91338
L7519
.0307
.9715
.0000
.0000

O O O O

-139.1306
-178.25126
-120.53868
-437.92050

-146.07933
-183.55334
-145.02282
-474.65550

-0.0464
-0.0595
-0.0402
-0.1462

621.44
1012.96

0.4586

2.0027
0.9792
0.8978
3032.6168
4031.58198
5207.46005
2.8088
0.9862
1.2592
2943.9488
3968.36196
5125.80086
2.7648
0.9862
1.2394
2874.45465
3712.83726
L7243
.9929
.9708
.0000
.0000

O O O o o

-139.7299
-179.11316
-118.28844
-437.13150

-146.87142
-184.62827
-144.55326
-476.05295

-0.0466
-0.0598
-0.0395
-0.1459

627.13
1010.96

0

2
1
0

.6899

.0587
.0066
.9229

3095.1640
4010.43766
5180.14864

2
0
1

L7941
.9810
.2526

3013.0508
3947.49611
5098.84914

2
0
1

.7503
.9810
.2329

2954.91037
3816.75923

O O O O

.7486
.0261
.9735
.0000
.0000

-139.8180
-179.
-117.
-437.

-146.
-184.
-144.
-476.

42814
87504
12116

98750
96016
14327
09093

-0.0467
-0.0599
-0.0393
-0.1459

6

34.06

1006.74
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Temperature [K] 790.80
A/F-Ratio [-] 40.66
Com.Prod.Conc. [-] 0.99906

Fuel Concentr. [-] 0.000000

Average Values of Pipeattachements:
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.Omm[deg]
V1v/Prt.Op.Eff.1lmm[deg]
V1v/Prt.Op.Udef.mm[deg]
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]

Cam Phasing [deqg]
Massflow [g/cycle]
Wallheat [kJ/cycle]
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.Omm[deg
V1v/Prt.Op.Eff.1lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]
Cam Phasing [deg]
Massflow [g/cycle]
Wallheat [kJ/cycle]

]
1
]
1

ASSEMBLED: Average Values

Type Nr. -—--——-==—7——- Inlet-----
Pressure Temperat.
[bar] [K]
AIRCOOLER 1 2.3161 403.23 24
ASSEMBLED
Attachments
Type Nr. Pipe
Nr.
AIRCOOLER 1 2 23
ATRCOOLER 1 3 24

JUNCTIONS: Average Values

784 .
41.

43
50

0.99906
0.000000

4106.

4180.

Mass

[g]
00.832

Mass flow
[g/cycle]
997.1513
019.7447

.00

429550

127.
127.
127.
127.
230.
230.
229.
230.

0.

.000000

16
00
00
10
00
00
00
98
00
00

101360

.000000

790.
40.

89
68

0.99906
0.000000

4054.832989
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

17
00
00
10
00
00
00
98
00
00

4120.711093
0.000000

Pressure Temperat.
[bar]

2.3015

[K]

783.
41.

12
67

0.99906
0.000000

4495.100149
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

18
00
00
10
00
00
00
98
00
00

4437.747507
0.000000

Rej.Heat

[kJ]
312.29 3080.385 -2203.2931 -2845.9202

801.
39.

32
39

0.99906
0.000000

3829.538670
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

19
00
00
10
00
00
00
98
00
00

3907.858691
0.000000

[kW]

Rej.Heat

Fric.

796.
39.

05
98

0.99907
0.000000

4031.581978
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

20
00
00
10
00
00
00
98
00
00

4096.480659
0.000000

[-]

153.305834

coeff.

789.
40.

01
75

0.99907
0.000000

4010.437656
0.000000

127.
127.
127.
127.
230.
230.
229.
230.

0.

21
00
00
10
00
00
00
98
00
00

4077.121129
0.000000

Heat Factor
(-1
710.295426
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Junction 1: Attached pipe 21: -4068.9833 g/cycle
Attached pipe 22: 3.7623 g/cycle
Attached pipe 23: -4065.6907 g/cycle
Junction 2: Attached pipe 20: -4075.2810 g/cycle
Attached pipe 23: -4056.7906 g/cycle
Attached pipe 24: -8132.5829 g/cycle
Junction 3: Attached pipe 19: -3920.0372 g/cycle
Attached pipe 24: -8130.5594 g/cycle
Attached pipe 25: -12052.1137 g/cycle
Junction 4: Attached pipe 18: -4394.7777 g/cycle
Attached pipe 25: -12056.0099 g/cycle
Attached pipe 26: -16456.8387 g/cycle
Junction 5: Attached pipe 17: -4125.9240 g/cycle
Attached pipe 26: -16456.1094 g/cycle
Attached pipe 27: -20582.5960 g/cycle
Junction 6: Attached pipe 16: -4174.9479 g/cycle

Attached pipe 27: -20579.4562 g/cycle
Attached pipe 28: -24755.6982 g/cycle

OVERALL ENGINE PERFORMANCE:

Indicated Torque :1404065.39 Nm
Indicated Power 18393.09 kw,
Auxiliary Drives Torque 102321.04 Nm
Friction Torque 239316.00 Nm
Effective Torque :1062428.35 Nm
Effective Power 17158.44 kw,
Required time for reading the inputfile and initialisation: 0
Required time for the calculation: ........c..oiiiiiniennennnn. 0
Required time for writing the outputfile: .................. 0.
Required total time: ... ...ttt ittt 1
Required total CPU-TIme: . ...ttt ittt et tteneeeeeenaenns 52

.05
.98

00

.03
.62

min
min
min
min
sec
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MOIEJIIOBAHHSA POBOYOI'O ITPOLECY I'] 6S70MC-C8 B ITIPOT'PAMHOMY CEPEJOBMUIII AVL BOOST

AVL - B OO ST

Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86_64-unknown-winnt ill
LICENSE

Boost Main 2014.0@ License will expire in 197 days

Boost Charging 2014.0@ License will expire in 197 days

PROJECT

Preprocessor Version : 2014.1
Calculation date : 10.02.2019
File : MAN_S70MC Ba.bst

Case Set : "S70MC-C"

Case : "Case 2 50"

Project ID: "Demo File 2-Stroke Diesel Large Engine"

Run ID: "
Model date: "25.

ELEMENTS

Element Name

PIPE
SYSTEMBOUNDARY
PLENUM
VARIABLE PLENUM
CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION
ENGINE
PIPE_END
ASSEMBLED

ALL _PIPES

Mar 2002 11:15:59"

Number

N

O OFORFRFE WO O W

o

w

6S70MC-C8 HaBauraxenus 50 %




(max)

(short pipe)

ms (short pipe)

ALL_ PLENUMS 9
ALL BOUNDARIES 3
ALL CHARGERS 1
ALL PIDS 1
PIPE VAR WALL TEMP 30
GLOBAL DATA
Engine Speed 72.2 rpm
Calculationmode: BOOST Single
Cycle Duration: 360.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 10 cycles
Calc. time steps: 0.09051 degrees
0.05152 degrees
0.11894 ms
0.03966 degrees
0.09156
Traces results step: 1.00000 degrees
User concentrations: 0
Ref. pressure: 98000.00 Pa
Ref. temperature: 298.000 K
Gas properties: Variable
Gasproperties File: DIESEL.BGP
bgp_build version: v2013.0.0.0.0
bgp build host: boosthost
bgp build user: boost
bgp build date: 2012.03.23
bgp build time: 08:00:00
Lower calorific: 0.42800E+08 J/kg
Stoic. A/F-ratio: 14.700
Warnings: 27
Convergence errors: 1044
PIPES
Total number of pipe cells: 322
Pipe Cells Cell size W.Heat
nr. [mm] [kJ]
1 2 90.0 0.000
2 14 100.0 0.000
3 28 100.0 0.000
4 4 95.0 0.000
5 4 95.0 0.000
6 4 95.0 0.000
7 4 95.0 0.000

Wall T

[K]
293.
463.
304.
304.
304.
304.
304.

15
15
15
15
15
15

Fric.

O OO O o oo

coeff.
[-]

.020000
.020000
.020000
.020000
.020000
.020000
.020000

Lam.

Fric.

64.
64.
64.
64.
64.
64.
64.

Coeff.

[-]
000000
000000
000000
000000
000000
000000
000000

Heat

O OO O o oo

Factor
[-]

.000000
.000000
.000000
.000000
.000000
.000000
.000000

63.
332.
1415.
200.
200.
200.
200.

Volume

[dm3]
461742
616122
814603
678656
678656
678656
678656
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8 4 95.0 0.000
9 4 95.0 0.000
10 1 75.0 0.000
11 1 75.0 0.000
12 1 75.0 0.000
13 1 75.0 0.000
14 1 75.0 0.000
15 1 75.0 0.000
16 30 100.0 -46.645
17 30 100.0 -46.356
18 30 100.0 -48.464
19 30 100.0 -48.161
20 30 100.0 -35.785
21 30 100.0 -37.637
22 4 112.5 -0.828
23 9 100.0 -11.750
24 9 100.0 -19.435
25 9 100.0 -27.768
26 9 100.0 -33.608
27 9 100.0 -37.723
28 18 100.0 -73.089
29 1 90.0 -3.290
30 6 100.0 21.194
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pressure
nr. nr. [mm] [mm] [bar]
1 1 150.0000 670.0000 0.9772
2 2 0.0000 550.0000 0.9739
3 3 1400.0000 771.4286 0.9711
4 4 190.0000 820.0000 1.1438
5 10 75.0000 630.0000 1.1423
6 16 0.0000 380.0000 1.0348
7 28 1800.0000 750.0000 1.0684
8 29 0.0000 830.0000 0.9800
SYSTEMBOUNDARIES
Attachments
Type Nr Pipe
Nr.
SYSTEMBOUNDARY 1 1 7
SYSTEMBOUNDARY 2 22
SYSTEMBOUNDARY 3 29 7

PLENUMS: Average Values

304.
304.
304.
304.
304.
304.
304.
304.
570.
570.
570.
570.
570.
570.
570.
570.
570.
570.
570.
570.
570.
501.
301.

Temp.

297.
297.
300.
310.
310.
737.
873.
859.

o oY O W oY Ul O —

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

Ms

Mass flow

[g/cycle
349.5387

0.0000
645.7060

]

297

319.
869.
870.
845.

.Temp.
[K]
297.8
297.5
300.6
.6
3
4
6
5

AN

0.020000 64.000000 0.000000 200.
0.020000 64.000000 0.000000 200.
0.020000 64.000000 0.000000 23.
0.020000 64.000000 0.000000 23
0.020000 64.000000 0.000000 23.
0.020000 64.000000 0.000000 23.
0.020000 64.000000 0.000000 23.
0.020000 64.000000 0.000000 23.
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 452
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 452
0.020000 64.000000 1.000000 452.
0.020000 64.000000 1.000000 452
0.020000 64.000000 1.000000 127.
0.020000 64.000000 1.000000 254
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 254
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 254.
0.020000 64.000000 1.000000 630
0.020000 64.000000 1.000000 48.
0.563344 38895391.111123 710.295426 1600.
Velo. Massflow Massflow To.Ent.f. To.Ent.f.
[m/s] [g/s] [g/cycle] [kJ/s] [kd/cyc.]
21.9 8844.1260 7349.6892 -1.305 -1.0847
32.6 8844.0680 7349.6410 -1.309 -1.0881
16.8 8854.9950 7358.7216 23.150 19.2379
2.6 1549.7256 1287.8606 -0.714 -0.5933
3.6 1576.8968 1310.4405 36.179 30.0658
36.4 1534.2715 1275.0179 1400.130 1163.5429
46.7 9203.2124 7648.0990 8260.940 6865.0470
42.7 9201.4427 7646.6283 7990.034 6639.9174

678656
678656
379340

.379340

379340
379340
379340
379340
412762

.412762

412762

.412762

412762

.412762

234502

.469005

469005

.469005

469005
469005

.302025

695472
000000

COOLER _PIPE

Mach. Wtemp.

[-1]
.06
.09
.05
.01
.01
.06
.08
.07

OO OO OO oo

[K
293.
463.
304.
304
304.
570.
570.
501.

]
8
2
2
.2
2
2
2
2

OO OO OO oo

Converg.

(-]

.175E-03
.176E-03
.515E-03
.433E-03
.166E-04
.700E-03
.144E-03
.157E-03
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PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

AIRCOOLER

AIRCOOLER

PLENUMS
Attachments

PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

P1.
nr.

Pressure

=
=

R N e e

[bar]
0.9694

1.1438

1.1441

1.1478

1.1414

1.1449

1.1419

0.9735

0.9728

Pipe
Nr.

O DO ~Joy Ul W

=

Temp.

297

309.

311.

310.

308.

3009.

309.

297.

300.

.57

[K]

Mass Wallheat

gl

20424.610
Attached
Attached
Attached
Attached
Attached
Attached
Attached

59 2535.880

Attached
Attached
23 2522.542
Attached
Attached
00 2540.669
Attached
Attached
82 2536.642
Attached
Attached
32 2540.396
Attached
Attached
71 2530.091
Attached
Attached
97 1365.585
Attached
Attached

77 1351.914

Attached

Attached

Mass flow
[g/cycle]

7362.
1287.
1244.
1342.
1334.
1144.
1201.
1288.
1310.

0259
3455
3237
2637
3483
0528
5065
6346
8731

[kJ]
0.000
pipe
pipe
pipe
pipe
pipe
pipe
pipe
0.000
pipe 4:
pipe 10:
0.000
pipe 5:
pipe 11:
0.000
pipe 6:
pipe 12:
0.000
pipe 7:
pipe 13:
0.000
pipe 8:
pipe 14:
0.000
pipe 9:
pipe 15:
0.000
pipe 2:
pipe 30:
0.000
pipe 3:
pipe 30:

O W ~Joy Ui W

7362.
.3455
.3237
1342.
.3483
1144.

1287
1244

1334

1201

1288.
1310.

1246.
1259.

1344.
1365.

1335.
1336.

1146.
.2289

1178

1203.
1229.

7349.
7351.

7356.
7353.

0259

2637

0528

.5065

6346
8731

1250
6564

3842
7562

8463
6352

2602

6836

2121

7540
5750

2021
9883

g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle
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VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
ATRCOOLER

AIRCOOLER

ATRCOOLER

AIRCOOLER

2 5 1246

2 11 1259.
3 6 1344.
3 12 1365.
4 7 1335.
4 13 1336.
5 8 1146.
5 14 1178.
6 9 1203.
6 15 1229.
1 2 7349.
1 30 7351

1 3 7356.
1 30 7353.

VARIABLE PLENUMS: Average Values

Pl. Pressure Temp Mass Wallheat
nr. [bar] [K] gl [kJ]
1 1.1438 309.59 2535.880 0.000
2 1.1441 311.23 2522.542 0.000
3 1.1478 310.00 2540.669 0.000
4 1.1414 308.82 2536.642 0.000
5 1.1449 309.32 2540.396 0.000
6 1.1419 309.71 2530.091 0.000
TURBOCHARGERS: Average Values
Compressor
TCh. Work Press.rat. Boostpres.
nr. [kJ] [-] [bar]
1 0.0041 1.0000 0.9800 224
Attached pipe 1: 7349.5560 g/cycle
Attached pipe 2: 7349.5050 g/cycle
Attached pipe 29: 7645.3931 g/cycle
Attached pipe 28: 7645.3731 g/cycle

.1250
6564
3842
7562
8463
6352
2602
2289
6836
2121
7540
.5750
2021
9883

Vol.work Volume
[kJ] [1]
-35.700 2009.22

Attached pipe 4: 1288.6346 g/cycle
Attached pipe 10: 1310.8731 g/cycle
-35.765 2009.22
Attached pipe 5: 1246.1250 g/cycle
Attached pipe 11: 1259.6564 g/cycle
-35.467 2009.22
Attached pipe 6: 1344.3842 g/cycle
Attached pipe 12: 1365.7562 g/cycle
-35.326 2009.22
Attached pipe 7 1335.8463 g/cycle
Attached pipe 13: 1336.6352 g/cycle
-34.513 2009.22
Attached pipe 8: 1146.2602 g/cycle
Attached pipe 14: 1178.2289 g/cycle
-35.713 2009.22
Attached pipe 9: 1203.6836 g/cycle
Attached pipe 15: 1229.2121 g/cycle
Turbine Efficiencies Calculation
Work Press.rat. Dis.coeff. Turb./tot. VIG-pos Comp. Turb. mech. total mode
[kJ] [-] [-] [-] [-] [-] [-] (-] (-]
.3339 1.1792 0.2441 1.0000 1.000 0.800 0.765 0.980 0.600 Turbinesize
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CYLINDERS: Average Values

Firing TDC [deg]

Bore [mm]

Stroke [mm]

Conrodl. [mm]

Piston pin offset [mm]
Swept Vol. [1]
Compression ratio [-]
Dyn. Comp. ratio [-]

Combustion Data:
Combustion Char.
Comb.start [deqg]
Comb.dur.l [deg]
Vibe Parameter a [-]
Vibe Param. m 1 [-]
Peak Fir.Pres. [bar]
at Crankangle [deg]
Peak Pres.Rise[bar/deg]
at Crankangle [deg]
Peak Fir. Temp. [K]
at Crankangle [deg]

Performance:

IMEP [bar]

Rel. to Ave. [-]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

Fuel Mass Balance:
Inj. Fuelmass [g]
Asp.Trap. Fuelmass [g
Fuelmassfl. (A+I) [g/s
Fuelmass tot.trap. [g
Trapped Fuelm.fl.[g/s
Trapp. Eff. Fuel [-]

Total
Engine

6465.3977

2

1

366.

441 .
366.
441.

69.38
10.70

130.14
29.00

2.6932

.0000
.0145
.3286
.4766

~N O 39N

0.3850
.8448

o

600000

.000000

142000
600000
142000
1.0000

10

61.

73.
61.
73.

cyl. 1

0.00
700.00
2800.00
2871.00
0.00
77.5663
22.00
18.76

Vibe

1.00
70.00
6.900
0.500
67.97
10.69

2131.64
28.82

12.6052
0.9638
2.0000
6.6739
0.3313
77.6753
1.0375
0.3711
0.8455
1.3624

100000
.000000
523667
100000
523667
1.0000

Cy

10

1

61.

73.
61.
73.

1. 2
240.00
700.00

2800.00

2871.00

0.00
77.5663
22.00
18.76

Vibe

1.00
70.00
6.900
0.500
71.83
10.89

2144.72
29.23

12.9703
1.0671
2.0000
7.6384
0.3319
77.7340
0.9371
.4108
.8430
.3690

= O O

100000
.000000
523667
100000
523667
1.0000

Cy

10

1

61.

73.
61.
73.

1. 3
120.00
700.00

2800.00

2871.00

0.00
77.5663
22.00
18.76

Vibe

1.00
70.00
6.900
0.500
71.33
10.69

2145.71
29.20

12.6374
1.0315
2.0000
7.3082
0.3291
77.8075
0.9695
L3971
.8438
.3623

= O O

100000
.000000
523667
100000
523667
1.0000

Cy

10

1

61.

73.
61.
73.

1. 4
180.00
700.00

2800.00

2871.00

0.00
77.5663
22.00
18.76

Vibe

1.00
70.00
6.900
0.500
70.73
10.74

2146.87
29.20

12.6647
1.0344
2.0000
7.3369
0.3278
77.2087
0.9667
.3982
.8440
.3643

= O O

100000
.000000
523667
100000
523667
1.0000

Cy

10

1

61.

73.
61.
73.

1. 5
60.00
700.00
2800.00
2871.00
0.00
77.5663
22.00
18.76

Vibe

1.00
70.00
6.900
0.500
65.03
10.18

-10.91
2063.20
28.33

12.3075
0.8892
2.0000
5.9872
0.3203
77.7134
1.1247
.3423
.8464
.3540

= O O

100000
.000000
523667
100000
523667
1.0000

Cy

10

1

61.

73.
61.
73.

1. 6
300.00
700.00

2800.00

2871.00

0.00
77.5663
22.00
18.76

Vibe

1.00
70.00
6.900
0.500
69.36
11.01

2148.70
29.24

12.4739
1.0140
2.0000
7.1425
0.3314
77.4612
0.9862
.3904
.8462
.3704

= O O

100000
.000000
523667
100000
523667
1.0000
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Energy Balance Cylinder:

Fuel Energy [kJ] 15473.93280 2591.38125
Released Energy [kJ] 15458.06079 2588.73222
-> Brake Power [%] 29.339 27.780
-> Loss: Friction [%] 8.365 8.325
-> Loss: Piston [%] 5.584 5.441
-> Loss: Head [%] 6.779 6.615
-> Loss: Liner [%] 6.751 6.549
-> Loss: Int. Port [%] 0.000 0.000
-> Loss: Exh. Port [%] 0.000 0.000
-> Loss: Exh. Gas [%] 44.863 43.773
Eff. Rel. Energy [kJ] 14176.92116 2353.33473
Gross Rel. Energy [kJ] 15506.52092 2588.73222
Eff.Gross Rel.Ener. [kJ] 13980.68477 2353.33473
Energy Balance [-] 1.0021 0.9990
Eff. Energy Balance [-] 0.9044 0.9081
Blowby

Blowbymass [g] -11.468474 -1.924689
Blowbymassfl. [g/s] -13.800397 -2.316042
Blowby Heat Flow [kJ] -15.033067 -2.485984
Reference Values at Start of High Pressure:

Pressure at SHP[bar] 1.0032 1.0135
Temperature [K] 360.28 341.64
Air Massfl. [g/s] 9094.252976 1552.919296
Fuel Massfl. [g/s] 441.142000 73.523667
Trapp. Eff. Air [-] 0.7002 0.7449
Trapp. Eff.Fuel [-] 1.0000 1.0000
A/F-Ratio (Cmb.) [-] 14.08 13.67
Excess Air Ratio [-] 0.9580 0.9303
Reference Values at Start Of Combustion

Pressure [bar] 54.2123 53.4021
Temperature [K] 1046.76 1054.31
Residual Gas:

Res.gas content [-] 0.0658 0.0413
External EGR [-] 0.0219 0.0205
Internal EGR [-] 0.0439 0.0208
Com.Prod.Mass. at EO [g] 5800.706587 966.123011
Res.gas mass at SHP [g] 372.822434 41.433124
Res.gas aspirated IN [g] 123.956790 20.583667

Res.gas from intake [g] 117.127550 20.583667

2545.10255
2542.45474
32.374
8.477

.888
.143
.214
.000
0.000
44.386
2542.35123
2590.91486
2346.11484
1.0180
0.9218

o J 3w

-1.960612
-2.359270
-2.428286

0.9939
347.62
1489.329551
73.523667
0.7418
1.0000
15.01
1.0214

54.7798
1015.23

0.0505
0.0229
0.0276
965.421023
48.803817
22.165050
22.165050

2553.60142
2550.96309
30.871
8.448

.839
.082
.123
.000
0.000
41.162
2477.36003
2550.96309
2477.36003
0.9990
0.9701

o J 3w

-1.954208
-2.351563
-2.517650

1.0367
369.82
1617.959837
73.523667
0.6541
1.0000
14.38
0.9785

56.0310
1056.58

0.0742
0.0226
0.0515
1008.294650
70.450468
21.496808
16.810123

2553.65557
2551.00945
30.991
8.448

.822
.060
.219
.000
0.000
40.931
2477.77475
2551.00945
2477.77475
0.9990
0.9703

o J 3w

-1.935798
-2.329410
-2.509087

1.0133
363.01
1583.154423
73.523667
0.6685
1.0000
14.38
0.9784

55.0889
1044.09

0.0690
0.0222
0.0468
1002.944600
65.172888
20.993215
18.850660

2615.09600
2612.45010
24.696
8.249
5.008
6.093
5.944
0.000
0.000
50.088
2123.72311
2612.45010
2123.72311
0.9990
0.8121

-1.806992
-2.174413
-2.649946

1.0142
397.48
1395.826078
73.523667
0.6612
1.0000
12.54
0.8532

53.5036
1106.04

0.1132
0.0214
0.0918
923.441611
97.901884
18.518926
18.518926

2615.09600
2612.45120
29.461
8.249
5.522
6.704
6.484
0.000
0.000
48.634
2202.37731
2612.45120
2202.37731
0.9990
0.8422

-1.886176
-2.269698
-2.442114

0.9477
342.13
1455.063791
73.523667
0.7332
1.0000
14.50
0.9864

52.4682
1004.31

0.0524
0.0216
0.0308
934.481692
49.060253
20.199123
20.199123



Rel. to Total [-]
Res.gas flow EX [g]
Res.gas from exhaust
Rel. to Total [-]

Gas Exchange:
Volumetric Eff. [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Total Mass at SHP[g]
Mass Delivered [g]
Mass Delivered [g/s]
Delivery Ratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Av.Airmass at SHP[g]
Air Delivered [g]

Air Delivered [g/s]
Airdeliveryratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Airmass Trapped [
Airmass Trapped [
Trapp. Eff. Air [
Rel. to Ave. [-]
Airpurity [-]
Dyn. Swirl [-]
Dyn. Tumble [-]

[
gl
g/s]
-1

Wall Heatlosses:
Piston [kJ]
Cylinderhead [kJ]
Cylinderliner [kJ]
Sum of Wallheat [kJ]

Wall Heatlosses in High

Piston HP [kJ]
Cylinderhead HP [kJ]
Cylinderliner HP [kJ]

Sum of Wallheat HP [kJ]
Wall Heatlosses Related

Piston [-]
Cylinderhead [-]
Cylinderliner [-]
Sum of Wallheat [-]
M. Eff. HTC [W/m2/K]
M. Eff. Temp. [K]

0.3142
5650.576564
92.234516
0.2474

0.7146

0.7214
5664.8356
7681.50774
9243.41431
1.0372

1.0471
5292.0132
7557.55095
9094.25298
1.0205

1.0302
5292.01319
6368.05587

0.7002

0.9342
.0000
0.0000

(e}

-863.1165
-1047.94323
-1043.50110
-2954.56084

Pressure Phase:
-874.32941
-1053.15528
-1032.73187
-2960.21655

to Heatinput:
-0.0550
-0.0668
-0.0665
-0.1883
308.48
1400.94

945.
18

0
2

.6

0

0.
1.
0.

.4968
60928
93277
.4512

7788
0899
7862

1002.7176
1311.09832
1577.68831

1
1
1

.0622
.0241
.0723

961.2845
1290.51465
1552.91930

1
1
1

.0455
.0245
.0555

961.28449
1156.74567

o O o - O

.7449
.0638
.9587
.0000
.0000

-140.8585
.24067
-169.
-481.

-171

-142.
-172.

-169

52917
62833

91899
31950

.23422
-484.

47270

-0.0539
-0.0655
-0.0648
-0.1842

3

08.64

1384.25

0

.4542

938.761782
15.971451

0

0
1
0

.3273

.7438
.0409
.7509

966.9109
1259.83504
1516.00149

1
0
1

.0207
.9841
.0304

918.1071
1237.66999
1489.32955

1
0
1

.0027
.9826
.0122

918.10706
1104.78883

o O o O

.7418
.0594
.9495
.0000
.0000

-149.6926
-181.
-183.
.72872

-514

-151
-182

61571
42045

.58045
.50916

-181.
-515.

83233
92195

-0.0572
-0.0694
-0.0701
-0.1968

3

17.07

1411.31

0

.2386

1000.304337

12.

6
0

0
0
0

52624
.1796

L7126
.9972
L7193

949.9888
1366.06177
1643.82766

1
1
1

.1067
.0670
L1172

879.5383
1344.56496
1617.95984

1
1
1

.0893
.0675
.0997

879.53835
1058.37781

O O O O o

.6541
.9342
.9258
.0000
.0000

-148.9531
-180.
-181.
.31393

-511

-150.
.59302
.20449

-181
-180

-512.

66352
69733

89862

69613

-0.0570
-0.0691
-0.0695
-0.1955

3

13.83

1415.66

0.2892
984.494695
12.348678
0.1895

0.7125
0.9971
0.7193
944.6455
1336.63401
1608.41626
1.0829
1.0440
1.0932
879.4726
1315.64080
1583.15442
1.0659
1.0445
1.0760
879.47259
1058.29868
.6685
.9547
.9310
.0000
.0000

O O O o o

-148.5248
-180.10835
-184.16509
-512.79823

-150.03199
-180.57582
-179.54752
-510.15533

-0.0568
-0.0689
-0.0704
-0.1961

311.82
1418.43

0.1892
876.152070
24.501246
0.2503

0.6214
0.8696
0.6273
864.8857
1178.48520
1418.11052
0.9548
0.9205
0.9638
766.9838
1159.96627
1395.82608
0.9398
0.9209
0.9487
766.98381
922.93718
.6612
.9443
.8868
.0000
.0000

o O O O o

-130.8410
-159.18559
-155.28839
-445.31497

-132.73451
-160.09106
-153.78031
-446.60589

-0.0500
-0.0609
-0.0594
-0.1703

290.38
1374.25

0

L4117

905.602753
8.067240

0

0
1
0

.1644

L7183
.0052
L7251

935.6871
1229.39341
1479.37007

0
0
1

.9960
.9603
.0055

886.6269
1209.19429
1455.06379

0
0
0

L9797
.9600
.9890

886.62689
1066.90769

OO or o

L7332
.0471
.9476
.0000
.0000

-144.2466
-175.
-169.
-488.

-146.
-176.
-168.
-490.

12939
40068
77666

16484
06673
13299
36456

-0.0552
-0.0670
-0.0648
-0.1869

3

09.15

1401.77
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Reference Values at EO:

Pressure [bar] 3.73
Temperature [K] 1322.38
A/F-Ratio [-] 13.59
Com.Prod.Conc. [-] 0.99914
Fuel Concentr. [-] 0.000000

Average Values of Pipeattachements:
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.0mm[deg]
V1v/Prt.Op.Eff.1lmm[deg]
V1v/Prt.Op.Udef.mm[deg]
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]
Cam Phasing [deg]
Massflow [g/cycle]
Wallheat [kJ/cyclel
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.Omm[deg]
V1v/Prt.Op.Eff.1lmm[deg]
V1v/Prt.Op.Udef.mm[deg]
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]
Cam Phasing [deqg]
Massflow [g/cycle]
Wallheat [kJ/cyclel]

ASSEMBLED: Average Values

Type Nr. -——-==————-- Inlet-----
Pressure Temperat.
[bar] [K]
AIRCOOLER 1 0.9735 297.97 13
ASSEMBLED
Attachments
Type Nr. Pipe
Nr.
AIRCOOLER 1 2 7

AIRCOOLER 1 3 7

3.73 3.73 3.93
1329.89 1327.64 1353.44
13.71 13.68 14.34
0.99913 0.99913 0.99913
0.000000 0.000000 0.000000
10 11 12
0.00 0.00 0.00
139.99 140.00 140.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
220.02 220.05 220.01
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1311.098318 1259.835037 1366.061769
0.000000 0.000000 0.000000
16 17 18
127.00 127.00 127.00
127.00 127.00 127.00
127.08 127.08 127.08
127.00 127.00 127.00
240.00 240.00 240.00
240.00 240.00 240.00
239.98 239.98 239.98
240.00 240.00 240.00
0.00 0.00 0.00
1275.265586 1259.088689 1351.844389
0.000000 0.000000 0.000000
——————————————— Outlet--—-—-—-----——-
Mass Pressure Temperat. Rej.Heat
[g] [bar] [K] [kJ]
65.585 0.9728 300.77 1351.914 21.1936

Mass flow
[g/cycle]
349.7540
356.2021

3.91
1353.26
14.30
0.99912
0.000000

1336.634010
0.000000

19

127.00
127.00
127.08
127.00
240.00
240.00
239.98
240.00

0.00
1322.729588
0.000000

3.48
1274.98
12.58
0.99917
0.000000

1178.485196
0.000000

20

127.00
127.00
127.08
127.00
240.00
240.00
239.98
240.00

0.00
1175.274700
0.000000

Fric. coeff.
[-]
40.563344

3.56
1295.06
12.92
0.99915
0.000000

1229.393410
0.000000

21

127.00
127.00
127.08
127.00
240.00
240.00
239.98
240.00

0.00
1228.891379
0.000000

Heat Factor
(-]
710.295426
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JUNCTIONS: Average Values

Junction

Junction

Junction

Junction

Junction

Junction

1: Attached pipe 21: -1236.1949 g/cycle
Attached pipe 22: 3.6582 g/cycle
Attached pipe 23: -1232.7189 g/cycle

2: Attached pipe 20: -1166.6661 g/cycle
Attached pipe 23: -1228.8459 g/cycle
Attached pipe 24: -2395.3386 g/cycle

3: Attached pipe 19: -1326.8599 g/cycle
Attached pipe 24: -2392.8802 g/cycle
Attached pipe 25: =-3719.9014 g/cycle

4: Attached pipe 18: -1371.3846 g/cycle
Attached pipe 25: -3711.0911 g/cycle
Attached pipe 26: -5083.1965 g/cycle

5: Attached pipe 17: -1276.0195 g/cycle
Attached pipe 26: -5081.0323 g/cycle
Attached pipe 27: =-6352.3147 g/cycle

6: Attached pipe 16: -1296.7337 g/cycle
Attached pipe 27: -6346.3048 g/cycle
Attached pipe 28: -7643.4118 g/cycle

OVERALL ENGINE PERFORMANCE:

Indicated Torque : 961413.43 Nm
Indicated Power : 9551.23 kW,
Auxiliary Drives Torque : 33817.87 Nm
Friction Torque : 205800.00 Nm
Effective Torque : 721795.56 Nm
Effective Power : 8710.33 kW,
Required time for reading the inputfile and initialisation: 1
Required time for the calculation: ..........iiiiiiiiinneen. 0
Required time for writing the outputfile: .................. 0.
Required total time: ... ...ttt ittt et 2
Required total CPU-time: ...ttt ittt tininennenn 50

.88
.97

00

.85
.62

min
min
min
min
sec
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AVL - B OO ST

Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86_64-unknown-winnt ill
LICENSE

Boost Main 2014.0@ License will expire in 197 days

Boost Charging 2014.0@ License will expire in 197 days

PROJECT

Preprocessor Version

Calculation date

File : MAN S70MC_Ba.bst
Case Set : "S70MC-C"

Case : "Case 3_75"

Project ID: "Demo File 2-Stroke Diesel Large Engine"

Run ID: "
Model date: "25.

ELEMENTS

Element Name

PIPE
SYSTEMBOUNDARY
PLENUM
VARIABLE PLENUM
CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION
ENGINE
PIPE_END
ASSEMBLED

ALL _PIPES

ALL PLENUMS
ALL BOUNDARIES
ALL CHARGERS

Mar 2002 11:15:59"

Number

N

o
P WWOwoORrRrOoOFODRFRFE OO W

w

10.02.2019

6S70MC-C8 Hasanraxenus 75 %
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234

ALL PIDS 1
PIPE VAR WALL TEMP 30

GLOBAL DATA

Engine Speed : 82.7 rpm
Calculationmode: BOOST Single
Cycle Duration: 360.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 10 cycles
Calc. time steps: 0.10286 degrees (max)
0.05855 degrees
0.11800 ms
0.04771 degrees (short pipe)
0.09615 ms (short pipe)
Traces results step: 1.00000 degrees
User concentrations: 0
Ref. pressure: 98000.00 Pa
Ref. temperature: 298.000 K
Gas properties: Variable
Gasproperties File: DIESEL.BGP
bgp build version: v2013.0.0.0.0
bgp_build host: boosthost
bgp build user: boost
bgp build date: 2012.03.23
bgp build time: 08:00:00
Lower calorific: 0.42800E+08 J/kg
Stoic. A/F-ratio: 14.700
Warnings: 44
Convergence errors: 935
PIPES
Total number of pipe cells: 322
Pipe Cells Cell size W.Heat Wall T Fric. coeff. Lam. Fric. Coeff. Heat Factor Volume
nr. [mm] [kJ] [K] [-] [-] [-1] [dm3]
1 2 90.0 0.000 293.75 0.020000 64.000000 0.000000 63.461742
2 14 100.0 0.000 463.15 0.020000 64.000000 0.000000 332.616122
3 28 100.0 0.000 307.15 0.020000 64.000000 0.000000 1415.814603
4 4 95.0 0.000 307.15 0.020000 64.000000 0.000000 200.678656
5 4 95.0 0.000 307.15 0.020000 64.000000 0.000000 200.678656
6 4 95.0 0.000 307.15 0.020000 64.000000 0.000000 200.678656
7 4 95.0 0.000 307.15 0.020000 64.000000 0.000000 200.678656
8 4 95.0 0.000 307.15 0.020000 64.000000 0.000000 200.678656
9 4 95.0 0.000 307.15 0.020000 64.000000 0.000000 200.678656
10 1 75.0 0.000 307.15 0.020000 64.000000 0.000000 23.379340



11 1 75.0 0.000 307.15 0.020000 64.
12 1 75.0 0.000 307.15 0.020000 64.
13 1 75.0 0.000 307.15 0.020000 64.
14 1 75.0 0.000 307.15 0.020000 64.
15 1 75.0 0.000 307.15 0.020000 64.
16 30 100.0 -29.662 579.15 0.020000 64.
17 30 100.0 -28.582 579.15 0.020000 64.
18 30 100.0 -28.204 579.15 0.020000 64.
19 30 100.0 -27.266 579.15 0.020000 64.
20 30 100.0 -26.463 579.15 0.020000 64.
21 30 100.0 -25.654 579.15 0.020000 64.
22 4 112.5 -0.707 579.15 0.020000 64.
23 9 100.0 -9.475 579.15 0.020000 64.
24 9 100.0 -15.705 579.15 0.020000 64.
25 9 100.0 -21.575 579.15 0.020000 64.
26 9 100.0 -25.506 579.15 0.020000 64.
217 9 100.0 -26.743 579.15 0.020000 64.
28 18 100.0 -49.204 579.15 0.020000 64.
29 1 90.0 -2.300 501.15 0.020000 64.
30 6 100.0 13.790 301.15 86.856339 83284831.
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pressure Temp. Ms.Temp. Velo. Massflow Mas
nr. nr. [mm] [mm] [bar] (K] [K] [m/s] lg/s] I[g/c
1 1 150.0000 670.0000 0.9784 297.9 297.9 16.6 6679.7137 4846
2 2 0.0000 550.0000 0.9765 297.7 297.7 24.6 6679.6159 4846.
3 3 1400.0000 771.4286 0.9746 300.7 300.7 12.7 6679.4133 4846.
4 4 190.0000 820.0000 1.1659 288.2 278.5 1.9 1236.7604 897.
5 10 75.0000 630.0000 1.1644 280.0 292.8 2.4 1331.1453 965
6 16 0.0000 380.0000 1.1250 634.1 825.0 29.7 1417.8095 1028.
7 28 1800.0000 750.0000 1.1531 831.0 831.2 39.9 8415.6200 6105.
8 29 0.0000 830.0000 0.9800 806.4 801.6 37.9 8414.4967 6104.
SYSTEMBOUNDARIES
Attachments
Type Nr. Pipe Mass flow
Nr. [g/cycle]
SYSTEMBOUNDARY 1 1 4846.3401
SYSTEMBOUNDARY 2 22 0.0000
SYSTEMBOUNDARY 3 29 6104.8327
PLENUMS: Average Values
Pl. Pressure Temp. Mass Wallheat
nr. [bar] [K] gl [kJ]
PLENUM 1 0.9736 277.74 21979.334 0.000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
316732

sflow
ycle]

.2252
1542
0072
2869
.7645
6405
6493
8344

0.000000 23.379340
0.000000 23.379340
0.000000 23.379340
0.000000 23.379340
0.000000 23.379340
1.000000 452.412762
1.000000 452.412762
1.000000 452.412762
1.000000 452.412762
1.000000 452.412762
1.000000 452.412762
1.000000 127.234502
1.000000 254.469005
1.000000 254.469005
1.000000 254.469005
1.000000 254.469005
1.000000 254.469005
1.000000 630.302025
1.000000 48.695472
710.295426 1600.000000
To.Ent.f. To.Ent.f. Mach. Wtemp.
[kd/s] [kd/cyc.] [-] [K]
-0.984 -0.7139 0.05 293.7
-0.986 -0.7151 0.07 463.1
17.846 12.9472 0.04 307.1
-24.230 -17.5789 0.01 307.1
-4.785 -3.4718 0.01 307.1
1899.536 1378.1398 0.05 579.1
10914.517 7918.6338 0.07 579.1
10607.076 7695.5813 0.07 501.2

OO OO0 OO Oo

COOLER_PIPE

Converg.

(-]

.105E-03
.106E-03
.727E-04
.761E-03
.453E-04
.139E-03
.651E-04
.746E-05
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VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

ATRCOOLER

AIRCOOLER

PLENUMS
Attachments

PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

Z
=

WNNR R R

.1659

.1669

.1666

.1704

.1678

.1689

.9763

.9755

Pipe
Nr.

w

=

=
o U1 O OO ~Jo Ul

278.

277.

277.

277.

277.

278.

297.

300.

02

91

50

42

67

13

99

80

4

Attached
Attached
Attached
Attached
Attached
Attached
Attached
2872.619
Attached
Attached
2873.674
Attached
Attached
2880.571
Attached
Attached
2887.569
Attached
Attached
2881.915
Attached
Attached
2876.334
Attached
Attached
1369.426
Attached
Attached
1355.520
Attached
Attached

Mass flow
[g/cycle]

845.
894.
874.
871.
868.
873.
863.
899.
965.
882.
944 .
879.

9314
9632
6142
9945
5580
5471
6223
7020
8702
0917
9610
6107

pipe 3
pipe 4
pipe 5:
pipe 6:
pipe 7
pipe 8
pipe 9
0.000
pipe 4:
pipe 10:
0.000
pipe 5:
pipe 11:
0.000
pipe 6:
pipe 12:
0.000
pipe 7
pipe 13:
0.000
pipe 8:
pipe 14:
0.000
pipe 9:
pipe 15:
0.000
pipe 2:
pipe 30:
0.000
pipe 3:
pipe 30:

4845

894.
874.
871.

868

873.
863.

899.
965.

882.
944 .

879.

942

875.
929.

878

936.

869.

935

4846
4846

4846
4846

.9314
9632
6142
9945
.5580
5471
6223

7020
8702

0917
9610

6107
.3293

3852
0447

.3002
4962

5167
.5437

.2926
.2520

.2107
.2396

g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle
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VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

VARIABLE PLENU
AIRCOOLER
ATRCOOLER
AIRCOOLER
ATRCOOLER

M

PR RPRPRPOO OO D W

12
7
13
8
14
9
15
2
30
3
30

VARIABLE PLENUMS: Average Values

Pl. Pressure

nr. [bar]
1 1.1659
2 1.1669
3 1.1666
4 1.1704
5 1.1678
6 1.1689
TURBOCHARGERS :
TCh. Work
nr. [kJ]
1 0.0016

Attached pipe
Attached pipe
Attached pipe
Attached pipe

277.

277.

277.

277.

278.

91

50

42

67

13

Mass Wallheat

2872.

2873.

2880.

2887.

2881.

2876.

Average Values

Compressor

Press.rat.

[-1]

1.0000

1:
2:
29:
28:

942.
875.
929.
878.
936.
869.
935.
4846.
4846.
4846.
4846.

[g] [kJ]
619 0.000
674 0.000
571 0.000
569 0.000
915 0.000
334 0.000
Boostpres.

[bar]

0.9800 219.

4846.3458 g/cycle
4846.2739 g/cycle
6104.6477 g/cycle
6104.6260 g/cycle

CYLINDERS: Average Values

Total

3293
3852
0447
3002
4962
5167
5437
2926
2520
2107
2396

Vol.work Volume

[kJ] [1]
-33.992 2009.22

-33.375 2009.22

-33.424 2009.22

-33.252 2009.22

-33.486 2009.22

-33.298 2009.22

Work
[kJ]
6597

Attached
Attached

Attached
Attached

Attached
Attached

Attached
Attached

Attached
Attached

Attached
Attached

Turbine
Dis.coeff. Turb./tot. VIG-pos Comp. Turb. mech. total

Press.rat.
[-]
1.2216

[-1]

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

0.1414

4: 899.7020
10: 965.8702
5: 882.0917
11: 944.9610
6: 879.6107
12: 942.3293
7 875.3852
13: 929.0447
8: 878.3002
14: 936.4962
9: 869.5167
15: 935.5437

[-1] [-1]
1.0000 1.000

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

Efficiencies

[-1] [-1] (-] (-]
0.800 0.765 0.980 0.600

Calculation

mode

Turbinesize
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Firing TDC [deg]

Bore [mm]

Stroke [mm]

Conrodl. [mm]

Piston pin offset [mm]
Swept Vol. [1]
Compression ratio [-]
Dyn. Comp. ratio [-]

Combustion Data:
Combustion Char.
Comb.start [deg]
Comb.dur.l [deg]
Vibe Parameter a [-]
Vibe Param. m 1 [-]
Peak Fir.Pres. [bar]
at Crankangle [deqg]
Peak Pres.Rise[bar/deg]
at Crankangle [deqg]
Peak Fir. Temp. [K]
at Crankangle [deg]

Performance:

IMEP [bar]

Rel. to Ave. [-]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

Fuel Mass Balance:
Inj. Fuelmass [g]
Asp.Trap. Fuelmass [g]
Fuelmassfl. (A+I) [g/s]
Fuelmass tot.trap. [g]
Trapped Fuelm.fl.[g/s]
Trapp. Eff. Fuel [-]

Energy Balance Cylinder:

Engine Cyl. 1
0.00
700.00

2800.00
2871.00

0.00
6465.3977 1077.5663
22.00
18.76
Vibe

0.00

70.00

6.900

0.500

66.66 66.81
9.07 9.16
2.09 2.06
-10.90 -10.87
1969.35 1971.27
26.25 26.46
15.6923 15.8267
1.0188

2.0000 2.0000
5.3716 5.5112
0.3106 0.3155
172.3369 172.0936
0.9815
0.2486 0.2533
0.8564 0.8564
1.3515

361.117388 61.269317
105.682612 16.530683
643.406000 107.234333
466.800000 77.800000
643.406000 107.234333
1.0000 1.0000
15392.67136 2595.62861

Cyl.

240.
700.
2800.
2871.
0.

2

00
00
00
00
00

1077.5663

22.
18.

00
76

Vibe

0.
70.

00
00

6.900
0.500

66.
.13
.07
-10.
1973.
26.

15.6933

91
18
39

1.0014
2.0000
5.3836
0.3097
172.8519
0.9986
.2490

0
0.8564
1

.3495

60.251010
17.548990
107.234333
77.800000
107.234333
1.0000

2578.76285

Cyl.
120.
700.

2800.
2871.
0.

3

00
00
00
00
00

1077.5663

22.
18.

00
76

Vibe

0.
70.

00
00

6.900
0.500

65.

-10.
1967.
26.

15.6185

36

.04

90
59
47

0.9917
2.0000
5.3083
0.3102
172.1705
1.0084
.2465

0
0.8564
1

.3506

59.554815
18.245185
107.234333
77.800000
107.234333
1.0000

2548.96503

Cyl.

180.
700.
2800.
2871.
0.

4

00
00
00
00
00

1077.5663

22.
18.

1967.
26.

15.7200

00
76

1.0049
2.0000
5.4114
0.3086
172.6833
0.9951
.2498

0
0.8564
1

.3474

60.532575
17.267425
107.234333
77.800000
107.234333
1.0000

2590.81415

Cyl.

60.
700.
2800.
2871.
0.

5

00
00
00
00
00

1077.5663

22.
18.

1964.
26.

15.6075

00
76

0.9903
2.0000
5.2967
0.3108
172.6631
1.0098
L2462

0
0.8564
1

.3458

59.570942
18.229058
107.234333
77.800000
107.234333
1.0000

2549.65539

Cyl.
300.
700.

2800.
2871.
0.

6

00
00
00
00
00

1077.5663

22.
18.

00
76

Vibe

0.
70.

00
00

6.900
0.500

66.

-10.
1972.
26.

15.6277

53

.09

89
26
09

0.9929
2.0000
5.3187
0.3090
172.7585
1.0072
.2468

0
0.8564
1

.3482

59.938729
17.861271
107.234333
77.800000
107.234333
1.0000

2528.84533
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Released Energy [kJ] 15377.09652

-> Brake Power [%] 22.585
-> Loss: Friction [%] 8.409
-> Loss: Piston [%] 4.451
-> Loss: Head [%] 5.438
-> Loss: Liner [%] 5.136
-> Loss: Int. Port [%] 0.000
-> Loss: Exh. Port [%] 0.000
-> Loss: Exh. Gas [%] 53.128

11492.97767
15350.02226
11473.13901

Eff. Rel. Energy [kJ]
Gross Rel. Energy [kJ]
Eff.Gross Rel.Ener. [kJ]

Energy Balance [-] 0.9972
Eff. Energy Balance [-] 0.7461
Blowby

Blowbymass [g] -9.470408
Blowbymassfl. [g/s] -13.053379
Blowby Heat Flow [kJ] -15.252010

Reference Values at Start of High Pressure:

Pressure at SHP[bar] 1.0557
Temperature [K] 413.32
Air Massfl. [g/s] 7676.295203
Fuel Massfl. [g/s] 643.406000
Trapp. Eff. Air [-] 0.7631
Trapp. Eff.Fuel [-] 1.0000
A/F-Ratio (Cmb.) [-] 11.76
Excess Air Ratio [-] 0.8000

Reference Values at Start Of Combustion:

Pressure [bar] 55.0271
Temperature [K] 1134.83

Residual Gas:

Res.gas content [-] 0.1770
External EGR [-] 0.0173
Internal EGR [-] 0.1598
Com.Prod.Mass. at EO [g] 5522.314043
Res.gas mass at SHP [g] 914.070106
Res.gas aspirated IN [g] 89.134999
Res.gas from intake [g] 89.287393
Rel. to Total [-] 0.0977
Res.gas flow EX [g] 4725.855187

Res.gas from exhaust [g] 216.379872

259

193
259
193

-1.
-2.
-2.

1311.
107.

922.
139.
15.
15.

798.

35

3.00140
22.903
8.311
.406
.384
.092
.000
0.000
53.274
7.86211
3.00140
7.86211
0.9990
0.7466

o 01 O

577364
174134
527033

1.0329
404.63
137466
234333
0.7580
1.0000

11.76
0.8000

54.2717
1119.59

0.1626
0.0176
0.1450
869971
968805
161707
161707
0.1083
046682
.739540

2576.15217

22.519

8.366
.433
.415
.102
.000

0.000
52.917

o 01 O

1925.22813
2549.07791
1905.38948

-1
-2.
-2

1282.
107.

0.9885
0.7389

.573088

168240

.529718

1.0473
411.50
689596
234333
0.7619
1.0000

11.76
0.8000

54.6960
1131.71

922.
148.
15.
15.

789.
39

0.1736
0.0177
0.1559
932493
971528
201102
201102
0.1020
145716

.474128

2546.39191

22.463

8.463
.412
.393
.105
.000

0.000
53.233

o 0 O

1903.02487
2546.39191
1903.02487

-1
-2.
-2.

1279.
107.

0.9990
0.7466

.551849

138965
485302

1.0244
406.83
525110
234333
0.7550
1.0000

11.76
0.8000

53.6738
1122.69

906.
147.
14
14.

783.
33.

0.1742
0.0174
0.1568
034991
852546

.795556

795556
0.1001
579929
166476

2588.19377

22.530

8.327
.456
.443
.160
.000

0.000
52.828

o 0 O

1934.50476
2588.19377
1934.50476

-1.
.208222
.590251

-2
-2

1261.
107.

930.
160.
.587779
14.

14

791.
.562520

33

0.9990
0.7467

602096

1.0833
418.13
568200
234333
0.7783
1.0000

11.76
0.8000

56.2340
1143.48

0.1837
0.0167
0.1669
875536
265950

740172
0.0920
570144

2547.07738

22.408

8.461
.481
.474
.163
.000

0.000
53.235

o 01 O

1903.93661
2547.07738
1903.93661

-1.
-2.
-2.

1271

922.
164.
.701349
14.

14

784.
35.

0.9990
0.7467

590577
192346
578858

1.0877
422.95

.276816
107.

234333
0.7601
1.0000

11.76
0.8000

56.2068
1151.94

0.1900
0.0170
0.1731
853524
498662

701349
0.0894
612916
607849

2526.27990

22.686

8.531
.518
.519
.198
.000

0.000
53.287

o 01 O

1888.42119
2526.27990
1888.42119

-1.
-2.
-2.

1270.
107.

0.9990
0.7468

575433
171472
540847

1.0587
415.88
098016
234333
0.7655
1.0000

11.76
0.8000

55.0806
1139.59

916.
152.
14
14.

778.
38.

0.1778
0.0171
0.1607
747529
512615

.687507

687507
0.0963
899801
829359
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Rel. to Total [-]

Gas Exchange:
Volumetric Eff. [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Total Mass at SHP[g]
Mass Delivered [g]
Mass Delivered [g/s]
Delivery Ratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Av.Airmass at SHP[g]
Air Delivered [g]

Air Delivered [g/s]
Airdeliveryratio [-]
Rel. to Ave. [-]

Rel. To PL 1 [-]
Airmass Trapped [
Airmass Trapped [
Trapp. Eff. Air [
Rel. to Ave. [-]
Airpurity [-]
Dyn. Swirl [-]
Dyn. Tumble [-]

[
]
/s]
]

Wall Heatlosses:
Piston [kJ]
Cylinderhead [kJ]
Cylinderliner [kJ]
Sum of Wallheat [kJ]

Wall Heatlosses in High

Piston HP [kJ]
Cylinderhead HP [kJ]
Cylinderliner HP [kJ]

Sum of Wallheat HP [kJ]
Wall Heatlosses Related

Piston [-]
Cylinderhead [-]
Cylinderliner [-]
Sum of Wallheat [-]
M. Eff. HTC [W/m2/K]
M. Eff. Temp. [K]

Reference Values at EO:

0.2367

0.5738

0.5383
5163.8607
5658.39391
7799.15294
0.7640

0.7168
4249.7906
5569.25891
7676.29520
0.7520

0.7055
4249.79062
5857.62808

0.7631

0.8230
0.0000
0.0000

-684.3982
-836.13730
-789.80850

-2310.34402
Pressure Phase:
-694.79746
-840.48503
-772.90396
-2308.18645

to Heatinput:
-0.0343
-0.0419
-0.0395
-0.1156
309.94
1324.37

0.

1

0.

861
966.
1332.
0

1

0

721
951.
1311.
0

1

0
721.
993.

O O O o o

-114
-139
-132.
-385.

-116.
-140
-129.
-385

-0.
-0.
-0.
-0.

3
13

.2553

5842
.0180
5480
.0080
41017
03535
.7830
.0248
.7345
.0392
24846
13747
L7707
.0248
L7230
03922
83239
.7580
.9933
.8374
.0000
.0000

.2548

.59889

02413
87779

01207

.35196

43018

.79421

0343
0419
0396
1159
10.88
23.37

0.

1

0.

858
945.
1303.
0

1

0

709
930.
1282.
0

1

0
709.
9717.

O O O o o

-114
-139
-131.
-385.

-116.
-140
-129
-385

-0.
-0.
-0.
-0.

3
13

.2650

5745
.0011
5389
.0395
81024
64178
.7663
.0029
.7188
.0680
60914
68960
.7540
.0026
L7073
06797
33202
L7619
.9985
.8264
.0000
.0000

.1970

.50606

42965
13270

00634

.31646
.26350
.58630

0343
0419
0395
1157
09.95
25.17

0.
0.
0.

848
943.
1299.
0

1

0

700
928.
1279.
0

1

0
700.
966.

O O O o o

-112
-137
-129.
-379.

-114
-138.
-127.
-379.

-0.
-0.
-0.
-0.

3
13

.2243

5678
9895
5327
.7148
10882
91832
L7641
.0000
.7168
.8623
31326
52511
L7521
.0001
.7055
86228
02184
.7550
.9894
.8258
.0000
.0000

.3569

.32036

98083
65811

.09581

05951
32037
47569

0337
0412
0390
1140
07.14
20.11

0.2094

0.5771
1.0058
0.5414
872.6410
929.87305
1281.67502
0.7534
0.9860
0.7067
712.3750
915.28527
1261.56820
0.7415
0.9861
0.6956
712.37500
981.89021
L7783
.0200
.8163
.0000
.0000

O O O O

-115.3241
-140.87064
-133.54126
-389.73599

-116.99955
-141.52327
-130.14000
-388.66282

-0.0346
-0.0423
-0.0401
-0.1170

312.59
1326.15

0.2165

0.5680
0.9898
0.5328
865.5580
937.03036
1291.54018
0.7592
0.9936
0.7122
701.0593
922.32901
1271.27682
0.7472
0.9937
0.7010
701.05933
966.29345
L7601
.9961
.8100
.0000
.0000

o OO oo

-114.1323
-139.42534
-131.51138
-385.06900

-115.83506
-140.11465
-128.42699
-384.37670

-0.0343
-0.0419
-0.0395
-0.1156

309.72
1325.29

0.2546

0.5715
0.9959
0.5361
857.8994
936.16128
1290.34230
0.7585
0.9927
0.7115
705.3868
921.47377
1270.09802
0.7466
0.9927
0.7003
705.38682
972.25816
.7655
.0032
.8222
.0000
.0000

loNeNel e

-114.1332
-139.41602
-131.32125
-384.87043

-115.84863
-140.11918
-128.32292
-384.29072

-0.0343
-0.0419
-0.0394
-0.1156

309.35
1326.14

240



Temperature [K] 1195.35
A/F-Ratio [-] 11.79
Com.Prod.Conc. [-] 0.99923
Fuel Concentr. [-] 0.000000

Average Values of Pipeattachements:
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.Omm[deg]
V1v/Prt.Op.Eff.1lmm[deg]
V1v/Prt.Op.Udef.mm[deg]
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]

Cam Phasing [deqg]
Massflow [g/cycle]
Wallheat [kJ/cycle]
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.Omm[deg
V1v/Prt.Op.Eff.1lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg]
V1v/Prt.Cl.Eff.0Omm[deg]
V1v/Prt.Cl.Eff.1lmm[deg]
V1v/Prt.Cl.Udef.mm[deg]
Cam Phasing [deg]
Massflow [g/cycle]
Wallheat [kJ/cycle]

]
1
]
1

ASSEMBLED: Average Values

Type Nr. -—--——-==—7——- Inlet-----
Pressure Temperat.
[bar] [K]
AIRCOOLER 1 0.9763 297.99 13
ASSEMBLED
Attachments
Type Nr Pipe
Nr.
ATRCOOLER 1 2 4
AIRCOOLER 1 3 4
JUNCTIONS: Average Values

1199.45

11.

79

0.99922
0.000000

966.

1028.

Mass

[g]
69.426

Mass flow
[g/cycle]
846.2926
846.2107

.00

410170

127.
127.
127.
127.
240.
240.
239.
240.

0.

.000000

16
00
00
08
00
00
00
98
00
00

914643

.000000

Pressure Temperat.
[bar]

0.9755

1192.97 1197.07
11.79 11.79
0.99924 0.99923
0.000000 0.000000
11 12

0.00 0.00
139.99 139.98
0.00 0.00

0.00 0.00

0.00 0.00
220.03 220.00
0.00 0.00

0.00 0.00

0.00 0.00
945.810241 943.108816
0.000000 0.000000
17 18

127.00 127.00
127.00 127.00
127.08 127.08
127.00 127.00
240.00 240.00
240.00 240.00
239.98 239.98
240.00 240.00
0.00 0.00
1011.340897 1019.200521
0.000000 0.000000

Outlet--—-——---——-
Rej.Heat

[K] [kJ]
300.80 1355.520 13.7903

1196.
11.

50
79

0.99923
0.000000

13

.00
.96
.00
.00
.00

01

.00
.00
.00

929.873050
0.000000

127.
127.
127.
127.
240.
240.
239.
240.

0.

19
00
00
08
00
00
00
98
00
00

1007.109766
0.000000

Rej.Heat

[kW]
19.0076

1193.
11.

54
79

0.99924
0.000000

14

.00
.98
.00
.00
.00

03

.00
.00
.00

937.030357
0.000000

127.
127.
127.
127.
240.
240.
239.
240.

0.

20
00
00
08
00
00
00
98
00
00

1001.858166
0.000000

Fric.
[-]
86.856339

coeff.

1192.
11.

58
79

0.99924
0.000000

15

.00
.96
.00
.00
.00

00

.00
.00
.00

936.161279
0.000000

127.
127.
127.
127.
240.
240.
239.
240.

0.

21
00
00
08
00
00
00
98
00
00

995.629836
0.000000

Heat Factor
(-1
710.295426
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Junction

Junction

Junction

Junction

Junction

Junction

1: Attached pipe 21: =-1000.3661 g/cycle
Attached pipe 22: -1.1191 g/cycle
Attached pipe 23: -1001.2014 g/cycle

2: Attached pipe 20: -1006.1927 g/cycle
Attached pipe 23: -1003.3678 g/cycle
Attached pipe 24: -2009.4078 g/cycle

3: Attached pipe 19: -1008.6109 g/cycle
Attached pipe 24: -2008.9219 g/cycle
Attached pipe 25: -3017.6038 g/cycle

4: Attached pipe 18: -1020.4099 g/cycle
Attached pipe 25: =-3020.4032 g/cycle
Attached pipe 26: =-4040.2071 g/cycle

5: Attached pipe 17: -1020.4797 g/cycle
Attached pipe 26: -4040.1361 g/cycle
Attached pipe 27: -5063.4844 g/cycle

6: Attached pipe 16: -1033.9811 g/cycle
Attached pipe 27: -5064.3067 g/cycle
Attached pipe 28: -6102.1148 g/cycle

OVERALL ENGINE PERFORMANCE:

Indicated Torque : 790504.05 Nm
Indicated Power : 14001.8 kw,
Auxiliary Drives Torque : 31962.79 Nm
Friction Torque : 205800.00 Nm
Effective Torque : 552741.26 Nm
Effective Power : 13090.92 kw,
Required time for reading the inputfile and initialisation: 6
Required time for the calculation: ........c..oiiiiiniennennnn. 0
Required time for writing the outputfile: .................. 0.
Required total time: ... ...ttt ittt it 7
Required total CPU-TIme: . ...ttt ittt et tteneeeeeenaenns 47

.45
.92

00

.37
.30

min
min
min
min
sec
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AVL - B OO ST

Version : v2014.1.0.0.0

Build: Mar 10

System: x86_64-

Boost Main 2014.0Q@ License will expire in 197 days

Boost Charging 2014.0@ License will expire in 197 days

2015 22:02:38
unknown-winnt i1l

PROJECT

Preprocessor Version : 2014.1
Calculation date 10.02.2019
File : MAN S70MC_Ba.bst

Case Set : "s70MC-C"

Case : "Case 5_100"

Project ID: "Demo File 2-Stroke Diesel Large Engine"

Run ID: "
Model date: "25.

ELEMENTS

Element Name

PIPE
SYSTEMBOUNDARY
PLENUM
VARIABLE PLENUM
CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION
ENGINE
PIPE_END
ASSEMBLED

ALL _PIPES

ALL PLENUMS
ALL BOUNDARIES
ALL CHARGERS
ALL PIDS

Mar 2002 11:15:59"

Number

o

w
HFRPWOORFRFRORFRFORFR WO O WO

6S70MC-C8 Hasaunraxeuns 100 %
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PIPE VAR WALL TEMP

GLOBAL DATA
Engine Speed
Calculationmode:
Cycle Duration:
Max. calc. period:
Cycles calculated:

30

91.0 rpm
BOOST Single
360.00 degrees
3600.00 degrees

10 cycles

Calc. time steps: 0.10956 degrees (max)
0.06371 degrees
0.11669 ms
0.05302 degrees (short pipe)
0.09710 ms (short pipe)
Traces results step: 1.00000 degrees
User concentrations: 0
Ref. pressure: 98000.00 Pa
Ref. temperature: 298.000 K
Gas properties: Variable
Gasproperties File: DIESEL.BGP
bgp_build version: v2013.0.0.0.0
bgp build host: boosthost
bgp_build user: boost
bgp build date: 2012.03.23
bgp build time: 08:00:00
Lower calorific: 0.42800E+08 J/kg
Stoic. A/F-ratio: 14.700
Warnings: 40
Convergence errors: 655
PIPES
Total number of pipe cells: 322
Pipe Cells Cell size W.Heat Wall T
nr. [mm] [kJ] [K]
1 2 90.0 0.000 293.75
2 14 100.0 0.000 463.15
3 28 100.0 0.000 313.15
4 4 95.0 0.000 313.15
5 4 95.0 0.000 313.15
6 4 95.0 0.000 313.15
7 4 95.0 0.000 313.15
8 4 95.0 0.000 313.15
9 4 95.0 0.000 313.15
10 1 75.0 0.000 313.15
11 1 75.0 0.000 313.15

Fric.

O OO OO0 OoO0Ooooo

coeff.

[-1]

.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000

Lam.

Fric.

64.
64.
64.
64.
64.
64.
64.
64.
64.
64.
64.

Coeff.

[-]
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

Heat

O OO O OO OoO0Ooooo

Factor

[-1]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

63.
332.
1415.
200.
200.
200.
200.
200.
200.
23.
23.

Volume

[dm3]
461742
616122
814603
678656
678656
678656
678656
678656
678656
379340
379340

244



12 1 75.0 0.000 313.15 0.020000 64.000000
13 1 75.0 0.000 313.15 0.020000 64.000000
14 1 75.0 0.000 313.15 0.020000 64.000000
15 1 75.0 0.000 313.15 0.020000 64.000000
16 30 100.0 -22.779 618.15 0.020000 64.000000
17 30 100.0 -21.345 618.15 0.020000 64.000000
18 30 100.0 -21.690 618.15 0.020000 64.000000
19 30 100.0 -19.215 618.15 0.020000 64.000000
20 30 100.0 -19.058 618.15 0.020000 64.000000
21 30 100.0 -16.820 618.15 0.020000 64.000000
22 4 112.5 -0.484 618.15 0.020000 64.000000
23 9 100.0 -7.789 618.15 0.020000 64.000000
24 9 100.0 -13.612 618.15 0.020000 64.000000
25 9 100.0 -19.409 618.15 0.020000 64.000000
26 9 100.0 -21.958 618.15 0.020000 64.000000
27 9 100.0 -23.046 618.15 0.020000 64.000000
28 18 100.0 -41.443 618.15 0.020000 64.000000
29 1 90.0 -2.223 501.15 0.020000 64.000000
30 6 100.0 11.790 301.15 136.694555 131073714.611050
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pressure Temp. Ms.Temp. Velo. Massflow Massflow
nr. nr. [mm] [mm] [bar] [K] [K] [m/s] [g/s] [g/cycle]
1 1 150.0000 670.0000 0.9785 297.9 297.9 16.3 6566.2940 4329.4246
2 2 0.0000 550.0000 0.9766 297.7 297.7 24.2 6566.2289 4329.3817
3 3 1400.0000 771.4286 0.9743 300.8 300.7 12.5 6563.3707 4327.4972
4 4 190.0000 820.0000 1.1883 255.0 247.7 1.8 1325.3417 873.8516
5 10 75.0000 630.0000 1.1866 253.9 263.3 2.3 1423.4600 938.5451
6 16 0.0000 380.0000 1.1882 618.5 818.0 29.2 1498.6581 988.1262
7 28 1800.0000 750.0000 1.2178 836.0 832.3 41.3 9132.7095 6021.5667
8 29 0.0000 830.0000 0.9800 803.4 795.6 40.8 9132.7106 6021.5674
SYSTEMBOUNDARIES
Attachments
Type Nr Pipe Mass flow
Nr. [g/cycle]
SYSTEMBOUNDARY 1 1 4329.4699
SYSTEMBOUNDARY 2 22 0.0000
SYSTEMBOUNDARY 3 29 6021.8697
PLENUMS: Average Values
Pl. Pressure Temp. Mass Wallheat
nr. [bar] [K] [g] [kJ]
PLENUM 1 0.9734 246.10 24802.163 0.000
Attached pipe 3: 4327.8939 g/cycle

0.000000 23.
0.000000 23.
0.000000 23.
0.000000 23.
1.000000 452
1.000000 452.
1.000000 452.
1.000000 452.
1.000000 452.
1.000000 452
1.000000 127
1.000000 254
1.000000 254.
1.000000 254
1.000000 254.
1.000000 254
1.000000 630.
1.000000 48.
710.295426 1600.
To.Ent.f. To.Ent.f.
[kJ/s] [kJ/cyc.]
-0.966 -0.6371
-0.968 -0.6380
17.750 11.7036
-67.088 -44.2338
-47.659 -31.4235
1998.653 1317.7932
11939.524 7872.2134
11527.559 7600.5880

379340
379340
379340
379340

.412762

412762
412762
412762
412762

.412762
.234502
.469005

469005

.469005

469005

.469005

302025
695472
000000

COOLER_PIPE

Mach. Wtemp.

[-1]
.05
.07
.04
.01
.01
.05
.07
.07

ol eolNeoNoNoNoNoNol

[K
293.
463.
313.
313.
313.
618.
618.
501.

NDNDNNDNDDNDDNE o

OO OO OO oo

Converg.

(-]

.729E-05
.716E-05
.455E-04
.164E-02
.213E-04
.956E-04
.111E-03
.104E-03
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VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

VARIABLE PLENUM

AIRCOOLER

ATRCOOLER

PLENUMS
Attachments

PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

=4
=

WWNNRFE R RRERPRP PP

.1882

.1852

.1893

.1853

.1920

.1880

.9765

.9752

Pipe

=
w R

J
R OO & 00 o Ui

f

=
N o

249.

248.

248.

248.

249.

249.

298.

300.

60

83

83

48

36

08

84

3

3

3

3

3

3

1

1

Mas

lg/

Attached
Attached
Attached
Attached
Attached
Attached
255.123

Attached
Attached
255.481

Attached
Attached
267.569

Attached
Attached
260.837

Attached
Attached
271.953

Attached
Attached
255.870

Attached
Attached
369.261

Attached
Attached
354.977

Attached
Attached

s flow
cyclel]

4327.8939

868.
882.

858

923.
864.
886.
879.
938.
895.
949.
868.
895.

6855
1192
.2588
8286
8681
8516
3604
0532
8612
0184
9333
0463

pipe
pipe
pipe
pipe
pipe
pipe
0.000
pipe 4:
pipe 10:
0.000
pipe 5:
pipe 11:
0.000
pipe 6:
pipe 12:
0.000
pipe 7
pipe 13:
0.000
pipe 8:
pipe 14:
0.000
pipe 9:
pipe 15:
0.000
pipe 2:
pipe 30:
0.000
pipe 3:
pipe 30:

W 0 J o U W

868.
882.

858

923.
864.
886.

879

938.

895.
949.

868.
895.

935.
969.

875.
914.

899.
957.

4329
4328

4327
4327

6855
1192
.2588
8286
8681
8516

.3604
0532

8612
0184

9333
0463

5767
6595

7307
8863

0019
4161

L4227
.3314

.3566
.3609

g/cycle
g/cycle
g/cycle
g/cycle
g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle
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VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM
VARIABLE PLENUM

ATRCOOLER
AIRCOOLER
ATRCOOLER
AIRCOOLER

VARIABLE PLENUMS:

Mass Wallheat

Pl. Pressure

R P PP oo OO b

7 935.
13 969.
8 875.
14 914.
9 899.
15 957.
2 4329.
30 4328.
3 4327.
30 4327.

Average Values

Temp.
[K]
249.60

248.

248.

248.

249.

249.

83

83

48

11

36

3255.

3255.

3267.

3260.

3271.

3255.

9] [kJ]
123 0.000

569 0.000

837 0.000

953 0.000

Average Values

nr. [bar]
1 1.1882
2 1.1852
3 1.1893
4 1.1853
5 1.1920
6 1.1880
TURBOCHARGERS :
TCh. Work
nr. [kJ]
1 0.0013

Attached pipe
Attached pipe
Attached pipe
Attached pipe

Compressor

Press.rat.

[-1]

1.0000
1:
2:
29:
28:

4329.
4329.
6021.
6021.

CYLINDERS: Average Values

Boostpres.

[bar]

0.9800 268
4697 g/cycle
4270 g/cycle
2088 g/cycle
1551 g/cycle

Total
Engine

5767
6595
7307
8863
0019
4161
4227
3314
3566
3609

Vol.work Volume
kJ] [1]

[
-31.

-31.

-30.

-32

-31.

-32.

Work
[kJ]
.8504

Cy

.505 2009

790 20009.

767 2009.

657 2009.

418 2009.

223 20009.

22

22

22

.22

22

22

Attached
Attached

Attached
Attached

Attached
Attached

Attached
Attached

Attached
Attached

Attached
Attached

Turbine

Press.rat.

[-1]

1.2846

1. 1

Dis.coeff.

[-]

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

pipe
pipe

0.1291

Cyl.

4: 879.3604
10: 938.0532
5: 895.8612
11: 949.0184
6: 868.9333
12: 895.0463
7 935.5767
13: 969.6595
8: 875.7307
14: 914.8863
9: 899.0019
15: 957.4161

Turb./tot. VIG-pos

[-] [-]
1.0000 1.000

Cyl. 3

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

g/cycle
g/cycle

Efficiencies
Comp. Turb. mech. total
[-] [-1] (-] (-]
0.800 0.765 0.980 0.600

Cyl. 4 Cyl. 5

Calculation

mode

Turbinesize

Cyl.
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Firing TDC [deg]

Bore [mm]

Stroke [mm]

Conrodl. [mm]

Piston pin offset [mm]
Swept Vol. [1]
Compression ratio [-]
Dyn. Comp. ratio [-]

Combustion Data:
Combustion Char.
Comb.start [deg]
Comb.dur.l [deg]
Vibe Parameter a [-
Vibe Param. m 1 [-]
Peak Fir.Pres. [bar]

at Crankangle [deg]
Peak Pres.Rise[bar/deg]
at Crankangle [deg]
Peak Fir. Temp. [K]

at Crankangle [deg]

]

Performance:

IMEP [bar]

Rel. to Ave. [-]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

Fuel Mass Balance:
Inj. Fuelmass [g]
Asp.Trap. Fuelmass [g]
Fuelmassfl. (A+I) [g/s]
Fuelmass tot.trap. [g]
Trapped Fuelm.fl.[g/s]
Trapp. Eff. Fuel [-]

Energy Balance Cylinder:

Fuel Energy [kJ]
Released Energy [kJ]

646

1

367.
202.
864.
570.
864.

15528
15513

5.3977

69.96

-10.89
942.68
26.20

8.2857

2.0000
5.5628
0.2944
3.8361

0.2082
0.8564

445521
554479
500000
000000
500000
1.0000

.85651
.10473

0.00
700.00

2800.00
2871.00

0.00

1077.5663

60.
34.
144.
95.
.083333

144

22.00
18.76

Vibe
0.00
70.00
6.900
0.500
67.96

-10.83

1935.40

26.04

.5813
.9649
.0000
.2863
.2950
.8386
.0364
.2009
.8564
.3480

P OORFR WOWuNOOW

304330
695670
083333
000000

1.0000

2498.94480
2496.40600

240.00
700.00
2800.00
2871.00
0.00
1077.5663
22.00
18.76

Vibe
0.00
70.00
6.900
0.500
69.97

2.22
-10.90
1948.82
26.19

.9463
.0113
.0000
.6515
.2948
.4097
.9888
.2106
.8564
.3478

P OOOWOouNEF @

61.578057
33.421943
144.083333
95.000000
144.083333
1.0000

2635.56319
2632.89080

120.00
700.00

2800.00
2871.00

0.00

1077.5663

60.
34.
144.
95.
.083333

144

22.00
18.76

Vibe
0.00
70.00
6.900
0.500
69.73

2.24
-10.91

1937.60

26.04

.7333
.9842
.0000
.4488
.2845
.4068
.0160
.2049
.8564
.3449

HOORrR WOuNOOw

033304
966696
083333
000000

1.0000

2569.44766
2566.83763

180.00
700.00

2800.00
2871.00

0.00

1077.5663

64.
30.
144.
95.
.083333

144

22.00
18.76

Vibe
0.00
70.00
6.900
0.500
72.35

-10.90

1950.93

26.43

.3536
.0632
.0000
.0519
.3017
.9360
.9406
L2214
.8564
.3495

P OOOoOWwWoOo N

436426
563574
083333
000000

1.0000

2757.90315
2755.10169

60.00
700.00

2800.00
2871.00

0.00

1077.5663

59.
35.
144.
95.
.083333

144

22.00
18.76

Vibe
0.00
70.00
6.900
0.500
70.60

-10.90

1935.43

26.05

.7305
.9839
.0000
.4389
.2916
.5603
.0164
.2049
.8564
.3428

P OOR WOUuNOOW

991923
008077
083333
000000

1.0000

2567.67617
2565.07415

300.00
700.00

2800.00
2871.00

0.00

1077.5663

61.
33.
144.
95.
.083333

144

22.00
18.76

Vibe
0.00
70.00
6.900
0.500
69.14
8.92
2.19
-10.89

1947.89

26.44

.7984
.9925
.0000
.4994
.2990
.9808
.0075
.2067
.8564
.3479

P OORrR WOUuNO O

101481
898519
083333
000000

1.0000

2499.32153
2496.79445

248



-> Brake Power [%] 23.184 22.818
-> Loss: Friction [%] 8.335 8.633
-> Loss: Piston [%] 4.209 4.207
-> Loss: Head [%] 5.156 5.156
-> Loss: Liner [%] 4.874 4.856
-> Loss: Int. Port [%] 0.000 0.000
-> Loss: Exh. Port [%] 0.000 0.000
-> Loss: Exh. Gas [%] 53.199 54.036
Eff. Rel. Energy [kJ] 11600.62381 1866.95847
Gross Rel. Energy [kJ] 15373.17107 2496.40600
Eff.Gross Rel.Ener. [kJ] 11496.77307 1866.95847
Energy Balance [-] 0.9900 0.9990
Eff. Energy Balance [-] 0.7411 0.7471
Blowby

Blowbymass [g] -9.089543 -1.473561
Blowbymassfl. [g/s] -13.785806 -2.234901
Blowby Heat Flow [kJ] -14.684884 -2.368016
Reference Values at Start of High Pressure:

Pressure at SHP[bar] 1.1343 1.0977
Temperature [K] 418.62 415.22
Air Massfl. [g/s] 8399.311958 1400.805492
Fuel Massfl. [g/s] 864.500000 144.083333
Trapp. Eff. Air [-] 0.7808 0.7683
Trapp. Eff.Fuel [-] 1.0000 1.0000
A/F-Ratio (Cmb.) [-] 11.76 11.76
Excess Air Ratio [-] 0.8000 0.8000
Reference Values at Start Of Combustion:

Pressure [bar] 58.7771 57.0810
Temperature [K] 1143.04 1137.02
Residual Gas:

Res.gas content [-] 0.2092 0.2026
External EGR [-] 0.0161 0.0165
Internal EGR [-] 0.1931 0.1861
Com.Prod.Mass. at EO [g] 5780.086940 939.487389
Res.gas mass at SHP [g] 1144.140473 180.322130
Res.gas aspirated IN [g] 88.298992 14.726182
Res.gas from intake [g] 88.631619 14.726182
Rel. to Total [-] 0.0775 0.0817
Res.gas flow EX [g] 4729.372553 773.886618
Res.gas from exhaust [g] 265.320166 46.855314
Rel. to Total [-] 0.2319 0.2598

.130
.185
.16l
.095
.785
.000
0.000
51.772
1968.55940
2492.95714
1864.70866
0.9459
0.7075

O U1 0 W

-1.514848
-2.297519
-2.444911

1.1262
416.28
1417.558320
144.083333
0.7753
1.0000
11.76
0.8000

58.5244
1139.05

0.2044
0.0164
0.1880
954.551034
186.140860
14.906502
14.906502
0.0801
783.295543
51.846226
0.2785

.874
.396
.220
.169
.930
.000
0.000
52.917
1919.58503
2566.83763
1919.58503
0.9990
0.7471

O U oN

-1.510604
-2.291083
-2.453165

1.1462
425.37
1336.659461
144.083333
0.8016
1.0000
11.76
0.8000

59.0692
1154.78

0.2203
0.0155
0.2048
963.879029
199.597699
14.048568
14.048568
0.0704
778.027141
57.377675
0.2875

.670
.822
.104
.025
.804
.000
0.000
53.083
2059.75544
2755.10169
2059.75544
0.9990
0.7469

O U b 9w

-1.566948
-2.376537
-2.520907

1.1499
409.15
1448.151821
144.083333
0.7941
1.0000
11.76
0.8000

60.0509
1126.35

0.1979
0.0161
0.1818
1007.480123
187.097786
15.222870
15.555496
0.0831
834.607177
31.066133
0.1660

.848
.402
.247
.201
.930
.000
0.000
53.364
1918.44937
2565.07415
1918.44937
0.9990
0.7472

O U0 N

-1.526888
-2.315780
-2.492693

1.1765
432.30
1366.202787
144.083333
0.7837
1.0000
11.76
0.8000

60.2566
1167.28

0.2277
0.0157
0.2119
971.812835
208.088286
14.361545
14.361545
0.0690
784.551064
42.539522
0.2044

O U1 oW

.734
.632
.328
.302
.950
.000

0.
54.

000
116

1867.31610
2496.79445
1867.31610
0.9990
0.7471

-1.496694
.269986

-2

-2.

1429.

144

942.

182

15.
15.

775.
35.

405193

1.1094
413.40

934077

.083333
0.7627
1.0000

11.76
0.8000

57.6806
1133.75

0.2028
0.0167
0.1861

876530

.893711

033325
033325

0.0822

005009
635295

0.1948
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Gas Exchange:

Volumetric Eff. [-] 0.5839
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.4854
Total Mass at SHP[g] 5468.1456
Mass Delivered [g] 5626.30688
Mass Delivered [g/s] 8533.23210
Delivery Ratio [-] 0.7597
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.6316
Av.Airmass at SHP[g] 4324.0051
Air Delivered [g] 5538.00788
Air Delivered [g/s] 8399.31196
Airdeliveryratio [-] 0.7478

Rel. to Ave. [-]

Rel. To PL 1 [-] 0.6217
Airmass Trapped [g] 4324.00510
Airmass Trapped [g/s] 6558.07440
Trapp. Eff. Air [-] 0.7808
Rel. to Ave. [-]

Airpurity [-] 0.7908
Dyn. Swirl [-] 0.0000
Dyn. Tumble [-] 0.0000

Wall Heatlosses:

Piston [kJ] -652.9894
Cylinderhead [kJ] -799.77909
Cylinderliner [kJ] -756.16234
Sum of Wallheat [kJ] -2208.93085
Wall Heatlosses in High Pressure Phase:
Piston HP [kJ] -664.56541
Cylinderhead HP [kJ] -805.22315
Cylinderliner HP [kJ] -745.92977
Sum of Wallheat HP [kJ] -2215.71832
Wall Heatlosses Related to Heatinput:

Piston [-] -0.0268
Cylinderhead [-] -0.0328
Cylinderliner [-] -0.0310
Sum of Wallheat [-] -0.0905
M. Eff. HTC [W/m2/K] 338.12
M. Eff. Temp. [K] 1297.03

Reference Values at EO:
Pressure [bar] 3.42
Temperature [K] 1181.51

0.
0.
0.

889
938.
1423.
0

1

0

709
923.
1400.
0

1

0
709.
1076.

O O O oo

-105
-128.
-121.
-354.

-106.
-129.
-120.
-356.

-0.
-0.
-0.
-0.

3
12

11

5749
9847
4780
.9628
33420
14020
.7602
.0007
.6321
. 6406
60802
80549
.7483
.0007
.6221
64063
28829
.7683
.9841
L7974
.0000
.0000

.0161
72434
21593
95633

99743
69903
06187
75832

0258
0317
0298
0873
30.11
88.99

3.33
79.95

0

1.
0.

910
949.
1440.
0

1

0

724
934.
1417.
0

1

0
724.
1099.

O O O o o

-109
-134.
-125.
-369

-111.
-135
-125.
-372

-0.
-0.
-0.
-0.

3
12

11

.5871
0055
4881
L7767
56034
16651
L7693
.0126
.6396
.6358
65384
55832
L7572
.0126
.6296
63583
03101
L7753
.9930
.7956
.0000
.0000

.5590
15891
99192

.70987

64927

.25204

68206

.58336

0269
0330
0310
0909
39.29
99.32

3.37
75.37

0

0

0

906
895.
1357.
0

0

0

706
881.
1336.
0

0

0
706.
1071.

O O O o

-108
-132.
-126
-367

-110.
-133.
-123.
-367.

-0.
-0.
-0.
-0.

3
12

11

.5724
.9803
.4759
.0518
36250
96646
L7254
.9548
.6031
.4541
31393
65946
.7140
.9548
.5936
45407
45534
.8016
.0266
L7797
.0000
.0000

.3281
66910

.55319
.55043

09747
40105
62572
12424

0266
0326
0311
0904
36.19
97.95

3.42
82.15

0.6143
1.0522
0.5108
945.3586
970.04825
1471.23984
0.7859
1.0345
0.6534
758.2608
954.82538
1448.15182
0.7736
1.0345
0.6432
758.26080
1150.02887
L7941
L0171
.8021
.0000
.0000

O O O o

-113.0822
-138.44920
-132.34955
-383.88090

-114.97378
-139.29811
-130.09750
-384.36939

-0.0278
-0.0341
-0.0326
-0.0944

349.31
1301.12

3.61
1193.88

0.5720
0.9796
0.4755
914.0639
915.15459
1387.98446
0.7414
0.9759
0.6164
705.9756
900.79305
1366.20279
0.7298
0.9759
0.6068
705.97563
1070.72971
.7837
.0038
L7723
.0000
.0000

O O O o

-108.9407
-133.40282
-126.45109
-368.79464

-110.79373
-134.22199
-124.09462
-369.11035

-0.0268
-0.0328
-0.0311
-0.0907

337.40
1299.23

3.44
1180.00

250

0.5825
0.9977
0.4843
901.9318
957.84700
1452.73462
0.7760
1.0215
0.6452
719.0381
942.81368
1429.93408
0.7638
1.0215
0.6351
719.03813
1090.54117
L7627
.9768
L7972
.0000
.0000

O O O oo

-108.0633
-132.37471
-123.60066
-364.03868

-110.05373
-133.35093
-122.36801
-365.77267

-0.0266
-0.0326
-0.0304
-0.0895

336.45
1295.59

3.33
1177.70



A/F-Ratio [-] 11.79 11.79 11.79
Com.Prod.Conc. [-] 0.99927 0.99927 0.99928
Fuel Concentr. [-] 0.000000 0.000000 0.000000
Average Values of Pipeattachements:

Attached Pipe 10 11
V1v/Prt.Op.Clr.Omm[deg] 0.00 0.00
V1v/Prt.Op.Eff.0Omm[deg] 139.99 140.00
V1v/Prt.Op.Eff.1lmm[deg] 0.00 0.00
V1v/Prt.Op.Udef.mm[deg] 0.00 0.00
V1v/Prt.Cl.Clr.Omm[deg] 0.00 0.00
V1v/Prt.Cl.Eff.Omm[deg] 220.06 220.03
V1v/Prt.Cl.Eff.1lmm[deg] 0.00 0.00
V1v/Prt.Cl.Udef.mm[deg] 0.00 0.00
Cam Phasing [deg] 0.00 0.00
Massflow [g/cycle] 938.334199 949.560339
Wallheat [kJ/cyclel] 0.000000 0.000000

Attached Pipe 16 17
V1v/Prt.Op.Clr.Omm[deg] 127.00 127.00
V1v/Prt.Op.Eff.0mm[deg] 127.00 127.00
V1v/Prt.Op.Eff.1lmm[deg] 127.08 127.08
V1v/Prt.Op.Udef.mm[deg] 127.00 127.00
V1v/Prt.Cl.Clr.Omm[deg] 240.00 240.00
V1v/Prt.Cl.Eff.0Omm[deg] 240.00 240.00
V1v/Prt.Cl.Eff.1lmm[deg] 239.98 239.98
V1v/Prt.Cl.Udef.mm[deg] 240.00 240.00
Cam Phasing [deqg] 0.00 0.00
Massflow [g/cycle] 988.490821 993.952109
Wallheat [kJ/cycle] 0.000000 0.000000
ASSEMBLED: Average Values

Type Nr. -——-=-=-————-- Inlet----———---=  ————————- Outlet----—------—-

Pressure Temperat. Mass Pressure Temperat.
[bar] [K] gl [bar] [K]

AIRCOOLER 1 0.9765 298.08 1369.261 0.9752 300.84
ASSEMBLED
Attachments

Type Nr Pipe Mass flow

Nr. [g/cycle]

ATRCOOLER 1 2 4329.4227

AIRCOOLER 1 3 4327.3566

JUNCTIONS: Average Values

Junction 1: Attached pipe 21:

-998.6974 g/cycle

1354.977

11.

79

0.99926
0.000000

895.

974.

12

.00
.98
.00
.00
.00

04

.00
.00
.00

362498

127.
127.
127.
127.
240.
240.
239.
240.

0.

.000000

18
00
00
08
00
00
00
98
00
00

778756

Rej.Heat

.000000

[kJ]

11.7903

11.79
0.99924
0.000000

13

0.00
139.99
0.00
0.00
0.00
220.03
0.00
0.00
0.00
970.048246
0.000000
19
127.00
127.00
127.08
127.00
240.00
240.00
239.98
240.00
0.00
1048.969015
0.000000

Rej.Heat
[kwW]
17.8820

11.

79

0.99927
0.000000

14

.00
.98
.00
.00
.00

05

.00
.00
.00

915.154592
0.000000

127.
127.
127.
127.
240.
240.
239.
240.

0.

20
00
00
08
00
00
00
98
00
00

985.360190
0.000000

Fric. coeff.

[-1]
136.694555

11.

79

0.99927
0.000000

15

.00
.97
.00
.00
.00

00

.00
.00
.00

957.847002
0.000000

127.
127.
127.
127.
240.
240.
239.
240.

0.

21
00
00
08
00
00
00
98
00
00

999.431988
0.000000

Heat Factor
(-]
710.295426
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Junction

Junction

Junction

Junction

Junction

Attached pipe 22: -0.4124 g/cycle
Attached pipe 23: -998.8981 g/cycle
2: Attached pipe 20: -986.3411 g/cycle
Attached pipe 23: -998.4471 g/cycle
Attached pipe 24: -1984.5651 g/cycle
3: Attached pipe 19: -1052.7327 g/cycle
Attached pipe 24: -1985.7491 g/cycle
Attached pipe 25: -3038.5828 g/cycle
4: Attached pipe 18: -983.6188 g/cycle
Attached pipe 25: -3040.8647 g/cycle
Attached pipe 26: -4024.9175 g/cycle
5: Attached pipe 17: -995.7160 g/cycle
Attached pipe 26: =-4026.3842 g/cycle
Attached pipe 27: -5022.6610 g/cycle
6: Attached pipe 16: -992.5555 g/cycle
Attached pipe 27: -5023.4816 g/cycle
Attached pipe 28: -6019.0070 g/cycle

OVERALL ENGINE PERFORMANCE:

Indicated Torque
Indicated Power
Auxiliary Drives Torque

Friction

Torque

Effective Torque
Effective Power

Required
Required
Required
Required
Required

808508.84 Nm
18532.68 kW,
30296.73 Nm

205800.00 Nm

572412.11 Nm
17418.80 kw,

time for reading the inputfile and initialisation:
time for the calculation: .......... ...
time for writing the outputfile: ..................

total time: ....

total CPU-time:

w wu o O w

.87
.86
.00
.73
.34

min
min
min
min
sec
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