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YTBEPAIAID
K «YKPOEPPH»
- ITLH. bBenennknii
| 09 2011r.

AKT &, +%
BHEIPEHHA PE3YABTATOB IHCCEPTAUHOHHOI paboTh 10.H. Kyuaepenro
«IKCILTYATAlIHOHHBIH KOHTPOMb 3eKTHBHRIX MoKasaTeneil
CYIOBOH ITIABHOH IHEPreTHYECKOMH YCTAHOBKHY
Ha T/x «I'epon [Tnesus» cynoxomnoi komnannn « YKPOEPPH»

HactosmuM AKTOM NOATBEpHKIACTCH, WTO paspaboTaHHElC B pesyiabTaTe
JuCcepTauHOHHOTO Hecnenoeanns Kyuwepenxo IOpna Huxonaeswsa meromst w
CpeicTBa AnA onpeenenns HQeKTHBABIX nokasareneii cya0Boi rnasnoii snepre-
THYCCKOH YCTAHOBKH peann3osansl B cucteme DEPAS Fleet Management
(DFM 3.7). Cucrema HCnONB3yeTcs CrSMHATHCTAME TEXHHYECKOTO OTACHA
YKP®EPPH nuis onpejencHus 3HEPreTHHECKHX M IKOHOMHHECKHX MApAMETpOB
paboThi cyA0B0ii 3HEPreTHYECKOH yeTanoBkH T/x «'epon [Tnennsy.

PaspaboTanuslii B MCCEPTALMH W MPHMEHEHHLI B CY/I0BBIX YCIOBHAX Me-
TOJ MO ONpeneneHHty KPYTAIIEro MOMeHTa H 3ddekTHRHON MOWHOCTH rIaBHEIX
apurarenedi 7/x «'epon [InesHs» NO3BOMAET ONPEEAATH YKAAHHEIE NAPAMETPHI
H IPOH3BOAHTE OUEHKY noTpebnenus Torumea u macna I'J1. Onpenenenne B IKc-
MiIyaTauHH peaabHeiX 3HaveHnil adipexTnenoil MolHOCTH OBHraTeneil nozsonger
KOPPEKTHO ONpeeasTs (paKTHYECKHH Pacxo/l TOMIHEA H MAC/A, & TAKKE KOHTpO-
JHPOBATE TEXHHYECKOE COCTOAHME ansencil. Takaa undopmManna no3songer ¢ o-
HO¥i CTOPOHBI NPOH3BOAMTE TIATEABHEIH aHAMH3 pacxoaa I'CM, a ¢ apyroii - noa-
ACPKHBATE HOPMAIBHOE TEXHHYECKOE COCTOAHHE OCHOBHBIX 00bexToR CIY,

B CK YKP®EPPH suenpensi, paspaborannsie B anccepranmn Kydepenko
FO.H. meToas u nporpaMMHo-annapatasie Moayan cuctemsl DFM. OcHosbisasch
Ha pe3ynbTaTax paboTsl CHCTEMB! TEXOT/IE] KOMIAHHH HMEET BOIMOKHOCT;

« TPOBOANTE AHATH3 (HAKTHYECKOH MOLIHOCTH H MOTpebaeHus ToMIHBa/Macna
3y

+  MPOM3BOAHTE MVIAHHPOBAHHE PEMOHTOB M YHET PACXOMA 3aMACHBIX 4acTeil,
OCHOBaHHBIH Ha onpefeneHny GaKTHYECKOTD BpeMeHH HapaboTka o6BeKToB
CaYy;

* OCHOBHIBASICH HA PEANLHBIX JaHHLIX, MPOHIBOANTE ONTHMH3ALHIO TEXHHHE-
CKHX XapakTepHcTHK CIOY M CHCTEMATHYECKH NPOBOAMTL MEPONPHATHS 10
YMEHBIICHHIO PACXOAA TOMUIHBA ¢ NOCTOAHHBIM KOHTpoaeM 3ddexTHBHOCTH
MPHHHMAEMBIX PEIICHHI;

CynepHHTenaanT
OTAeNa TeXHHYECKOH axcnnyaranun guota A.C. ®omun



PRESTIGE SHIPMANAGEMENT LTD.

13716 VINCENTI BLDGS, STRAIT STREET, VALLETTA VLT 08 - MALTA,

TEL: {356) 230410, 241675, 234128, 244675, FAX: (365) 240021, Tix: 1012 CODLAW MW

VTBEMERIALD
TexunpTyrnii auperrop

HACT BIPCKIG
U8 seam 2002 1,

AKT

i 3111'Eqm‘i
oV - B ; s i E-
vaosoil tasnoii mepretnueckodl yeranony

wa X «CHEROKEE» evaoxoanodi kovuanmn “Prestige Shipmanagement Lid"

PYKOBOICTEO CYI0XOAHOI KOMIBNIN DOTTBC[GRAAET, YT0 PRIPadOTANILIE B pe-
Ak raTe necepranponnore necaeaosanns Kvaepenro 10pus Hukoaaesmin seviiin
Cpeac TR Ly onpeaeaenins e sy noaiaTe el cvaosoll raasioi anepree-
CROI YeTRnoB RN peaosans g enerevie DEPAS Fleet Management (IDFM 3.7).

Hipistcnennntil 0 ey a0B5N VET0BINX METoL 00 OIPeIC I KV Ister s Moseinn
B HpperTHRnoi vomsocrn coaasnsx asnrareaci oy cCCHEROKEE» uorsoiane o
ARTL HAPAMETPEE PADOTEL MHEPICTIICCKON VErIonRn 1 PO BOITL 0UCHEY notped.e-
nus roranna o sacaa L Onpejpesenne g senayamaninn peaibuux suascnnit adies-
THBHON MOMHOCTH ABnrareaei oo imer KoppesTioe anpeieasiin Gasmnieckiii pacso
TOLLIHRA 1 MGG, 8 TS KOITPOINPOBI T, TeXunaeekos cocrommme et Tawan un-
dopyanns NOIBOANCT ¢ 0ANOI CTOPONB! NPMIBBOIHTE TIMATEALULIT AN pacxoTa
POM, a ¢ apyrodl - noUiepsinsath NOPMLILHOE TEXHIHMECKOE COCTURNIE OCHOBNBIX 00bCK-
ros C7IY,

B CK “Prestige Shipmanagement Ltd™ sueapenn, paspaboraninsie s pnecepianim
Kyuepenro HOLIL sievoint i nporpassing-aina parisie oy cueresing DEM. Ocson-
WHCE M POV THTAN DabOThl CHCTEMLL TEX0T e KOMITEIN 0MeCT ROEMOEHOCT 1L

f OUITHIBLIBAHCE 1 UL IBIX AR, DI b OUT RO B TeXHEMCeRIA V-
pakTepuetis OO 1 enereMariaeckn aposoanTs MEponpHATIG 10 Y elLIcHin

PACMLL TOILIHBA € NOCTONHITLEM KONTpoaes WpeRTHBNoCTH NPIuIMACMLIY po-

ueeHii;

. HPOERO LT LT POBRIRIe PEMOHTOH 11 V90T PACKDIA TRIncibIy i cil, ocHo-

BANILIT 1 onpe esennn GaRTHHECKOrs Bpevelnn mapadorwa onsesron (3

s npoBeATL andnn GarTiseeroll somaocTi o norpebacnnn vowmsndaacaa O

Cynepiirenan

DL TEXHIM o il SReavaraunn fuiora Bymawn ALA.




«PaoTTexCepBHCH

ofmecTBO C OrpaEHYEHHOH OTBETCTEEHHOCTLIO
FleetTechService Ltd

YTBEPAJIAIO

Texumseckii aupextop

Cepercrofi kommanny npu QOAQ «BJITx
']f 000 «PaoTTexcepsHcy

C Apow I' H.
U =
AT 72001

AKT °
BHE/IPEHMA PEIYNLTATOB AMCCEPTALMOHHOR paboTsl KO.H. vauepEHm
«IKCNNYATALMOHHBIA KOHTPONE 3ddeKTUBHLIX napaMeTpos
CYAOBOW 3HEPreTUYECKOH YCTAHOBKN» Ha T/x «CuBupckmit-2116» CyaoxoaHoi
kKoMnadHuy 0AO «JOHPEYDNOT»

Hacroawmm AkToM noaTeepxaaercA, 4To paspaboTadHble B pelynsTate
AWCCEPTAUMOHHOND  MCCnefoBaHuAs  KydepeHko KOpws  Hukonaeeudya MeTodbl
onpepenerns 3(dexTHBHLIX NOKasaTened Cy[OBOA [AM3ENLHON 3HEpreTMYecKoi
YCTaHOBKM peanuaoeadbl Ha T/x «Cubupckwia-2116» cynoxoaHoil wkomnadwu OAD
«[JOHPEY®NOT=> c NnoMOWLK CHCTEMBI HHTEDHET-MOHUTOpKUHra DFM 3.7,

CucteMa  WUCNONBL3YETCS  CNeuWanucTaMi  CepBMCHOR  KoMnaduk 000
@noTTexcepenc, ANA  KOHTPONA  PEXMMMOB  3KCNAYaTaUMW W OMNpPEeasneHWA
SHEPreTUHECKMX W 3KOHOMWUYECKMX NokasaTenei paboTekl CyOOBOR 3HEpreTMYEeCcKon
YCTaHOBKM T/X «CrbBupckmnin-2116»,

PazpaboTaHHeli B AWCCEpTauMK MeToq onpeaeneHMs KPYTAWEro MOMEHTa W
3PPEKTUBHOA MOWHOCTM NasHbIX ABMraTened Mo3BONAET ONPEAEensTs yKalaHHble
napaMeTpel W NPOM3BOAWTE OUEHKY noTpebnedus Tonnuea v Macna C3Y. KowTpons
3PPEKTUBHON MOWHOCTH M HapoboTKa A3AET BOIMOXHOCTE CNEeQWTh 338 TEXHWYECKHM
COCTOSHMEM N2BHOK M BCNOMOraTeNbHOW 3HEPreTUUECKMX yCTaHoBOK. PaspaboTtaHHbie
B AuccepTauuu Kydepenko KO.H. MeToasl ¥ nporpaMMHO-annapaTtHble MOAYIW CUCTEMbI
YAaneHHoro MOHWTOPUHra eHeapedHsl B 000 @notTexcepenc. C Mx NoMOLWLK TexoTaesn
KOMNaHd1 WMEeeT BO3MOMHOCTh dHaNM3NpoBRaThb TEK‘\I"I.LI,!,I'K! MOWHOCTE rNaBgHbIX W
BCNOMOraTeneHelx Av3ensei cyaHa, onpejensaTs 3KCNAYaTauMoHHLIA packoa TonnMea u
Macna, nNaHMpoBaTh PEMOHTHbIE PaboTbl W ONTUMM3MPOBATL SKCMUTyaTaUWOHHbIE

PEXMMbI CyaHa.

CynepuHTEHOaHT
OTAEN2 TEXHWUYBCKOW 3IKCNNyaTaunK dnora

A fHesowol LR/

Pocoua, 344019, Russia, 344019,

r. Pocton-na-Jony Rostov-on-Don

¥n. Bepxnenonshas, 3, oo 1710 Verkhnenolnava Street, 3, office | “C™
Tea'paxe +7 863 250 BS 36 Telifax +7 $63 259 86 36

+7 B63 283 02 52 +7 863 283 02 52

Mob+7 918 500 26 28 Mob+T7 918 500 26 28

e-mail: fisl@fisdon.ru e-mail: fis] @ fisdon.ru

crp. | w3 1 Coxpaneno lewnanmit
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Jani 3naBanbaux BunpoOyBanb '] 6LEOMC

SUMMARY RESULTS OF OFFICIAL SHOP TRIAL
Engine Owner: JAPAN LINE,LTD.
Engire Model : HITACHI B& W D.E. gL80MCE
Engine ™o. : 3333 Hull No.: 4803
Date : January 11, 1985 Weather : Pl s
Load percentage | =g ! 75 8s Bﬁi‘ | 1!3{?.. *| 100 A4
B L [z | ooere e | vap ol upriit prs
B LHESE | pgs2 | sorsnlserea | s | arpd | 374
Maximum pressure kg¥em® | | 5.7 | it | e | s2f% | yre? | p22.7
Compression pressure Lgllem® -._ L :, 3 as 3 94 & l 1027 AT
Position of fusl pump slibe L o7 | 2. | 222 | 273 iz gz
i S
|
= Fuel oil, after filter Pz B B o o 05
=. | Scavenging air g% o |l rzd | 224 T A A
E Lubricating eil =z Z i 2R | W =2 2. e 2.4
g | Cooling oil = SreE i ol I
E:", Sea water 2w i, T 22 s 20
= Fresh water 3w S8 de 3. & Pty F
Test room 7 T z g . £l A
2 | Seavenging air s | e aAGE BEe e 5 )
Exhaust gas, cylinder outlet | =, ¢ -2 24z 243 il =%
Cooling water, engine inlet o ol R e a2 &=
o Cooling water, engine outlet ] =2z LR A 15.?.7 T
% Cooling oil, engine inlet. S5 I Fi = J e 22
g Cooling oil, engine outlet P a:h;..r ud 7 1 i wil 2 wi 7
= Sia wathr s P v ae ] P . 1
" Fuel consumption [gg-.fB,H.P..-"hr: P 0 7o 2 O S O B ! —"i.-: @ h £ 7
= Faad - [ REET S H"‘::; = f#-ﬁﬁ”.! i-t‘s-;‘;f__#_ Fuffr:” -
R.P.M. of turbo- charger e 5 SR A
Remarks: Total revolutions: 733% | Before shop trial: 3z 77s Alfter shop trial: poued/
Capacity of oil cooler: 325 m* Copacity of fresh water cooler: 200 m? )
Capacity of air bottle: p3aqd Minimum starting pliprezsurel SRS kﬂT g
Lower calorific value ﬂff‘ﬂl il used: 10150 kc:al;ﬂtc;_*_ﬁ_::"' -
4 : Incl.sea margin .
G Mmo,y,@mm sg,-upaummﬁ & ENGINEERING

MG A4 (D T R




ENGINE No.3333
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i MNo, £
_TRIAL REPORT TRIAL DATE Jan. 11 1985
=== SPECIFICATIONS
| ENGINE TvPE Gusonc: | EnGiNE o =
| NOMINAL QuUTPUT Ne =16500 .. T e IO
|_MEAN EFFECTIVE PRESS Phu.m;; :3::4;;.{}?’55 T e
| DIAMETER OF CYLINDER D = BOO mm| PIST A =
CYLINDER CONSTANT C = 2,895 Tvps %FSTRGHE - :--2592 =
POWER CALCULATION ‘ Pl = |anmren5$ﬁ zmn: s
5 PRESS.IN 9em
IHP = CxNxPIxZ W = WEIGHT ON BRAKE IN kg
BHP= IHPx2m=NxW  [FIRING ORDER | 1-5-3.4.5.
TURBOCHARGER
TYPE VIR 56432 SPECIFICATION V13 H1l W06 E12
SERIAL NUMBER | Xi133298, xi133299 n max 13800 T/min
FUEL OIL
NAME Diesel 01l DENSITY AT'.°C| 0.8776 |viscosiTy atsoec| 3.261
LOW. CAL. VALUE | 10150-K88L| SULPHUR CONT. | 0.88 we,
LUBRICATING OQIL
BEARING OIL | CYLINDER OIL | TURBINE OIL | GOVERNOR OIL
NAME ﬂi:rgf% MARINE Esaul;gﬂﬂsu W %mm
DENSITY AT '3,°c|  0.8851 0.888 0,877 0.877
VISCOSITY (est) 103.8 150 69 €9
GOVERNOR TEST : Dropped from 100% to 0 % : following changes were witnessed
FUEL PUMP INDEX | ENGINE SPEED AN
8l 39 83 —86 —83 Umin| > T/min 3:6

OVERSFPEED
ASTERN TEST

SAFETY DEVICE :

: Safety device stops the engine at 88

Governor serial No, __2057951 | Designation _8573-867
¥Yminl06 */. nominal speed

62 f/min

cuts off fuel at following pressure for :

CYL. COOL. WATER| kah #IMAIN BEAR.OIL | .7 *9%cnt
PISTON COOLANT - Klem?|CAM LUBE. OIL | 1,5  K9¥cq
TURBINE OIL - *Uem
cuts off fuel at following temperature for :

[THRUST PAD FRE e | |

MIN. SPEED; GOW SPEED SET.PRES S| 0.6 "3crd| FUEL PUMP_INDEX
ENGINE SPEED 4 Ymin D;E\*mﬁmma-m
ruaauﬂmnaaeﬁev. Nol/Na 2 oss |

STARTING TEST: ]ﬁ' B‘ETR-ECAH?‘ -

d_

Ahea
alternative starting
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Jani imguiiroBands CJIY 6L80MC na nHaBanTakeHHIX 59%, 74%, 82% 1 84%

DEPAS 3.2 H DEPAS Labaratary
6L8OMCE (Father S) 09.10.2013 2311308
10,0
8.0 Pmax Mean = 68,9 Bar

=

i

—t |
-

T
-

i
i1

ALY
11

—

-

i

w
§ 40 1 2 6
E 3,0-
2,04
1.0-
00
20
Q
@ |
S 10 ]
01-
a1 |
1 T, Y Y Y WY
CYLINDER rpm PmaxPcomp MIP Pi Pt Vm Lmd Alfinj Fiinl Fiexh
1 68 485 614 1005 14889 134 226 144 28 — low
2 63 757 601 804 11914121 202 126 -21° - low
3 68 727 564 868 12853 117 15 129 -3 - low
4 68 857 589 973 14402129 225 145 16 - low
5 68 126 534 894 1323217 073 024 15 — low
6 68 761 550 23856 13148 118 212 142 13 - low
Mean Parameters:
68 689 K75 905 13406 123 16 12 1.1 0.0 0.0



DEPAS 4.0 H DEPAS Laboratory

6LBOMCE (Father S) 10.10.2013 11:53:57

J | |
A T O A |
S8 Y)Y Y, Y W I

CYLINDER rpm PmaxPcomp MIP P Pt Vm Lmd Alfinj Fiinl Fi exh

10,0
5.0
80

7.0

6.0-

5,0

Pmax Mean = 89,2 Bar-

404
3,0-

PRESSURE TN CYLINDER

2,04
1,04

00

VIBRO

1 735 964 692 1094 17457 147 214 139 25° - low
2 734 881 674 950 151774138 163 131 228 — low
3 735 833 642 962 15356132 175 13 22 — low
4 734 90,7 665 10,26 16393 140 19 1,36 -14° — low
5 735 855 B15 960 15322131 193 139 14 — low
6 734 911 645 1224 19552 149 2,01 141 24 — low
Mean Parameters:
735 892 655 1036 16543 140 19 14 1,2 0,0 0.0



DEPAS 4.0 H DEPAS Labaratory

GLSGMCE rFamer s) 10.10.2013 19:31:0%
10,0
9.0 Ihl. T i = 1t Pmax Mean = 92,7 Bar—
80
1.
z 50
% 4.0 1 2 3 4 5 6
3.0
2,04
104
00
20
E |
= 1.0
H-_l l .ll A 1 L ll J
S0 1
SO I Y, Y W A Y

CYLINDER rpm PmaxPcomp MIP P Pt Vm Lmd Alfinj Fiinl Fiexh

1 751 965 716 1162 18955153 192 135 -1° - low
2 751 923 70,3 599 16310 143 165 131 -25° — low
3 75,1 873 676 1030 16788 140 164 129 -31° — low
4 751 955 698 1113 18170 147 200 137 15" — low
5 75,1 838 640 10,09 16457 137 199 14 12" - low
B 75,1 947 685 1273 20784157 198 138 23 — low

Mean Parameters:
751 927 686 1098 17911 146 1.9 14 -1,9 0.0 0.0



DEPAS 4.0 H DEPAS Laboratary

6LBOMCE (Father S) 10.10.2013 19:96:48
1:::_ ( \ A " n A ﬂ Pmax Mean = 82,4 Bar
so|  ——H A—ttr—1r—
1
Z 50-
Seolf1 V2 \[3 \[a \[s \[6
¥ 30
2,04
0,0
%m
0 { nli l ﬂ ll ul
0.1 .
T 4 W)

CYLINDER rpm PmaxPcomp MIP Pi Pt Vim Lmd Alfinj Fiinl Fiexh

1 T7 102 763 12,16 20459162 19 1.4 15 — low
2 77 946 745 1052 17679 151 164 127 -21° — low
3 T 894 T06 10,72 18032 1456 15 12T -21° = low
4 T 974 729 1139 19148 153 1M 1,34 21" — low
5 7 939 671 1104 18555145 190 121 -03" — low
6 T 969 704 1041 17489148 195 137 11 — low
Mean Parameters:
7 954 720 11,04 18560 151 1.3 1.1 15 0,0 0.0



MogentoBadHst podoyoro mpoiiecy pexxumy poooru CIY 6L.8OMC na 100%

HaBaHTa)KCHHI
6L80MC
6 AKPH 80/259,2
4 mv FATHER S
MAN B&W
NCXOAOHbIE AAHHDbIE:
7 m= 1 = 0.5 ans 4-x TakTHbIX, 1.0 Ans 2-x TakTHbIX [BC
i= 6 = UMCNO LUMAMHAPOB
D= 0.8 - [M], avameTp umnuHapa
S= 2.592 - [m], xo4 nopiuHs
€= 15 - [eicTBUTE/NbHAs CTENeHb OKaTUs
Aw=  0.42 - OTHOLEHWE paanyca KPUBOLIMNA K ANMHE LWaTyHa
n= 82,9 - [MuH-1], yacToTa BpallEeHWs KONEHYATOro Bana
Ps= 0.14 - [MMNa], aaBneHve HaaayBOYHOMO BO3AyXa
Ts= 311 - [K], TeMnepaTypa HagAyBOYHOrO BO3Ayxa
P a= 0.24 - [MIa], AaBreHue B Hauane oKaTtms
Qn= 41000 - [k[x/kr], HU3LWAs TENIOTA CropaHuMsl TOMAMBA
Qon= 2 = [°MKB], yron Hayana enpbickMBaHus Tonavuea Ao BMT
Q sn= 20 = [°MKB], npoAomX1TenbHOCTb BNPbICKUBAHWS
Tr= 400 - [K], TeMnepaTypa OCTaTOUHbIX ra3oB
Ti= 2.5 = [Mc], nepvoa 3aaepXKKM CaMOBOCMIaMEHEHUS TOM/IMBA
AT= 10 = [K], nogorpes Bo3ayxa OT CTEHOK LMAMHAPA

P otk= 126 = [°MKB], yron Hayana OTKpbITMS BbIMyCKa

Pok= 235 - [°MKB], yron Hayana okatus B UMIMHAPE

Tca= 400 = [K], cpeaHss TeMnepaTypa CTEHKM BTY/IKM LMAMHAPA

Yr= 0.09 - Kko3hULMEHT OCTATOUHBIX ra30B

L o= 0.495 - [KMonb/Kr], TEOPETUYECKOE KOIMHYECTBO BO3AYXa, HEOBXOAMMOE ANst CropaHus 1 Kr TonsvBa
Y s= 0.152 - pons notepsHHoro xoaa nopwHs ("=0" ans 4-x TakTHbIX [ABC)

F p= 0.5024- [M2], nnowaab OrHeBoit MOBEPXHOCTM MOPLUHSA

T p= 420 - [K], cpeaHss TeMnepaTypa OrHeBOi MOBEPXHOCTM MOPLUHS

Fkp=  0.5024- [M2], niowaas OrHEBOW NOBEPXHOCTM KPbILIKW LMIMHAPA

Tko= 420 = [K], cpeaHss TeMnepaTypa OrHEBOW NOBEPXHOCTU KPbILIKK LMHAPA

Nxi=  0.98 = koadbdHULMEHT, yUnTbIBAIOWMI HE[OXKeT TOMMBa

Ohoxn= 0.8 = OX/laXAaemas YyacTb BbICOTbl BTY/IKM LMAWMHAPE, COOTBETCTBYIOLAsA XOAY MOPLIHS

Ap= 0.1 = war pacyera

O Zvib= 53.96 - [°IKB], yciioBHas Npoao/KUTENbHOCTb TEMIOBbLIAENEHNS M.Brbe
Myvib=1.355 = nokasarenb xapakrepa TensosbigeneHus M.Bube

X o= 1 = KkoaduumeHT ana Fii2
X1= 1 = ko3cduumeHT ans Fii3
X 2= 1 = ko3bdpuumeHT ana Al
X 3= 1 = KoapuumeHT ana A2
X 4= 1 = ko3hduumeHT ansa A3
X 5= 1 = KoapuumeHT ang Fil
X 6= 1 = KoapuumeHT ans Fi2
X 7= 1 = ko3duumneHT ans Fi3
X 8= 1 - koaduumeHT ans QMC
X 9= 1 = ko3duumeHT ansa AlfG
X10= 1 = k03hPULMEHT ans ....
qu= 61.193- [r], uuknoBas noaaya TonvBa

PACYETHbIE MOCTOAHHDLIE:

Vs= 1.3029- [M3], pabouunii 0b6bem LmMAMHAPA

V= 0.0789- [M3], 06beM KaMepbl CropaHus

V a=Vc*teps=1.1838 = [M3], 06beM uMMHAPa B Havane oxkaTus




T a= 327.52- [K], TeMnepaTypa ra3os B Hayane okartus
M a= 0.1043- [KMorib], KUIOMOMEN CMECU B HAuYane cxaTus

o= 3.1599- koahhuumMeHT n3bbiTka BO3AyXa
= 1.0186- MonbHbIit ko3hDULMEHT

@ env= 358.0 = [°MKB], yron Hayana BNpbICKUBaHUS TONNBa
Cm= 6.9120 = [Mm/c], cpeaHsst CKOPOCTb MOPLUHSA

Vinunpa 180°= 1,381 8- [M3]

Vinunpa 360°=0.0789- [M3]

V a=V(FIAC)= 1.1987- [M3] 06beM uMMHAPa B Havane okatus

Ferynku 180°=  6.5144~- [M2]

Ferynkn 360°=  0.0000- [M2]

Fua=  0.0000- [M2], noBEpXHOCTb OXNAXAEHWUS LMIMHAPA B HAYane okatus

PE3VYJIbTATbI PACYHETA:

Fi Pj Tj Vi Alfj Xj dx/dFi dOw _ mloop
235.10 0.23720 327.60 1.19800E+00 0.10733 0.0000 0.000E+00 -2.630E-06
235.20 0.23740 327.68 1.19731E+00 0.10738 0.0000 0.000E+00 -7.056E-06
235.30 0.23759 327.76 1.19661E+00 0.10743 0.0000 0.000E+00 -1.148E-05
235.40 0.23779 327.83 1.19591E+00 0.10748 0.0000 0.000E+00 -1.589E-05

1
1
1

235.50 0.23798 327.91 1.19522E+00 0.10753 0.0000 0.000E+00 -2.031E-05
235.60 0.23818 327.99 1.19452E+00 0.10758 0.0000 0.000E+00 -2.471E-05
235.70 0.23838 328.07 1.19381E+00 0.10763 0.0000 0.000E+00 -2.911E-05
484.80 0.65267 884.79 1.19731E+00 0.31686 0.9800 4.217E-104 1.232E-01
484.90 0.65218 884.64 1.19800E+00 0.31675 0.9800 2.840E-104 1.232E-01
485.00 0.65169 884.49 1.19870E+00 0.31663 0.9800 1.913E-104 1.233E-01
485.10 0.65120 884.34 1.19939E+00 0.31651 0.9800 1.287E-104 1.234E-01
485.20 0.65072 884.19 1.20008E+00 0.31639 0.9800 8.662E-105 1.235E-01
485.30 0.65024 884.04 1.20077E+00 0.31627 0.9800 5.827E-105 1.236E-01
485.40 0.64975 883.89 1.20145E+00 0.31615 0.9800 3.918E-105 1.237E-01
485.50 0.64927 883.74 1.20214E+00 0.31603 0.9800 2.634E-105 1.237E-01
485.60 0.64879 883.59 1.20282E+00 0.31592 0.9800 1.770E-105 1.238E-01
485.70 0.64832 883.44 1.20351E+00 0.31580 0.9800 1.189E-105 1.239E-01
485.80 0.64784 883.29 1.20419E+00 0.31568 0.9800 7.985E-106 1.240E-01
485.90 0.64737 883.15 1.20487E+00 0.31556 0.9800 5.361E-106 1.241E-01

WWwwwwww

WWWWWwwwuwuwwuww

Pacuet TennioBbigeneHusn no meroay B.C.CemeHoBa, B.N.KBATKOBCKOro
[Tu= 0.032958 = Harpy3ouHbIi1 KpUTEpPHIi

[Tu1,ITs2,ITs3 = 0.00057 0.03287 0.02282 = Harpyso4Hble KpUTepUn
qti, 92, q3 = 1.05243 61.02936 42.37846 (104.46026) = [r]

P 123= 0.69818 5.51411 5.51411 = [°MKB], yrnibl OT Hayana A0 MaKCMMyMa Ha Kaxzoii chase TennoBbl-
aeneHuns

®2p= 6.67389 = [°nke]

¢pi2= 0.69818 - [°nkB], yron 3anasabiBaHus Havyana TensoBbiAeNeHns Ha 2-i dase

¢ i3= 5.97711 - [°nkB], yron 3ana3abiBaHUs Havana TensoBblaeneHns Ha 3-i dase

A'1,A2,A'3 = 0.002674 0.304788 0.140927 (0.448 ) - ko3dULMEHTbI
Al,A2,A3 = 0.005845 0.666146 0.308010 (0.980 ) - yTouHeHHble KO3DDOULMEHTbI

O r ( pacyeT no ¢-ne B.C.CemeHoBa )= -

o= 3.1599- koahhuumMeHT n3bbiTka BO3AyXa

Mnv= 1.6001- ko3dUUMEHT HANONHEHUS

ps= 1.568 - [Kr/mM3], NNOTHOCTb HaAAyBOYHOMO BO3ayXa

Pon= 358.000 = [°MKB], yron Hauana BrpbiCKMBaH1sl TonaMBea Ao BMT

(pe= 20.000 = [°MKB], NPOAOMIKUTENBHOCTb BrPbICKMBAHMS

Pen=  9.773 - [Mla], AaBneHune ra3os B UMIMHAPE B MOMEHT Hauasna BrpbiCKMBaHWUA TOMNBa

Ten= 896.129 - [K], TemnepaTypa ra3oB B UMIMHAPE B MOMEHT Hayasna BrpbICKMBaHWS TOMMBA



T i ( pacyeT no ¢-ne B.C.CemeHoBa )= 0.9617 = [Mc], nep1oa 3aaepXKn CaMOBOCT/IaMEHEHNS

QTi=
q ti=

¢ -
Pc=
Tc=

P max=
(O Pmax=
T max=

(P Tmax=

P' mid=
P' max=
P" max=

MIP pi=
Ni=
bi=
ni-
X w=

T cle=

0.4616 - [°nkB], yron 3agepXk1 caMoBOCMIaMEHEHUS!
1.05243 = [r], Mmacca TonnuBea, BNPbLICHYTOrO 3a Nep1oa 3aAepXXKN CaMOBOCTI/IAMEHEHMS
358.4616 = Yro/l Hayana cropaHvs TonamBea

9.815 - [Mra], aasneHue ra3os B LUWAMHAPE B MOMEHT HaYana CropaHus TOM/MBa
897.0 - [K], TemnepaTypa ra3os B UMAMHAPE B MOMEHT Hauyasia CropaHusl Tonamea

13.071 - [MNa], MakcuManbHoe AaBneHne ra3os B LMMHAPE 3@ paboumnin LIMKN
369.2(9.2) - [°IKB], yron Pz
1449.2 = [K], MaKcMarnbHas TeMnepaTypa rasos B LMAMHAPE 3@ paboumin LIMKN

375.2(15.2) - [°NKB], yron Tz

1.332 - creneHb NOBbILWEHWS AABNEHUS NPU CrOPaHWUK OTHOCUTENBHO PC'

0.303 - [MIMa/°MKB] VM - cpeaHsisi CKOPOCTb MOBbILIEHWS AABEHWS MPU CroOpaHUM OTHOCMTENBHO PC'
0.490 - [Mra/°MKB], MakcMMasibHasi CKOPOCTb MOBLILIEHWS AABIEHWUS MPY CroOpaHnm

0.187 - [MMa/°MKB/°MKB], MakcMMasnbHOE YCKOPEHME MOBbILIEHUS AABNEHWS NMPU CropaHMm

1.158 - [MNa], cpeaHee MHAMKATOPHOE AABNEHME

12077 - [KBT], MHAMKATOpHAs MOLHOCTb ABUraTens

0.1459 = [kr/kBT*Y], yaenbHbIi MIHAVKATOPHbIN pacxos Ton/mMBa
0.6017 = MHAMKaTOpHbIN K.M.A.

0.1241 - OTHOCWTENbHAs MOTeps TEMIOTbl B CTEHKWU LUMAMHAPA

9.0 = [cek], obluee BpeMs pacyeTa C BbIBOAOM pe3y/bTaTos
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MopentoBannst podoyoro npoiecy COJl 6VDS48 / 42AL-2U B nporpamuomy cepenoBuiiii AVL BOOST Ha n'stu HaBaH-
TaxxyBajibHUX pexumax (60%, 70%, 80%, 90%, 110%)

AVL - B OOST
Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86_ 64-unknown-winnt i1l
LICENSE

Boost Main 2014.0@ License will expire in 203 days

Boost Charging 2014.0@ License will expire in 203 days

PROJECT

Preprocessor Version : 2014.1
Calculation date : 04.10.2018
File : SKL 75prcl.bst

Case Set : "Case Set 1"

Case : "Case 1"

Project ID: "Demo File 2-Stroke Diesel Large Engine"
Run ID: "
Model date: "25. Mar 2002 11:15:59"

ELEMENTS

Element Name Number

PIPE 2
SYSTEMBOUNDARY

PLENUM

CYLINDER
MEASURINGPOINT
ATRCOOLER

TURBOCHARGER

JUNCTION

O P JdJ0OF WwWwWw



ENGINE 1

PIPE END 48
ASSEMBLED 1
ALL PIPES 24
ALL_PLENUMS 3
ALL_BOUNDARIES 3
ALL CHARGERS 1
ALL PIDS 1
PIPE VAR WALL TEMP 24

GLOBAL DATA

Engine Speed : 500.0 rpm

Calculationmode: BOOST Single
Cycle Duration: 720.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 5 cycles

Calc. time steps: 0.59208 degrees (max)
0.39543 degrees
0.13181 ms
0.31169 degrees (short pipe)
0.10390 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: 1
Convergence errors: 24



Total number of pipe cells:
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COOLER_PIPE

Cell size

MEASURINGPOINTS:
Mp. Pipe Location
nr. nr. [mm]

1 1 150.0000
2 2 0.0000
3 3 1400.0000
4 4 75.0000
5 10 0.0000
6 22 1800.0000
7 23 0.0000

SYSTEMBOUNDARIES

[mm

90.
100.
100.

75.

75.

75.

75.

75.

75.
100.
100.
100.
100.
100.
100.
112.
100.
100.
100.
100.
100.
100.

90.
100.

[eNoNoloNoNoNoNeoN NeololoNoloBololoNoloNeoNoNoloNoRo

Average Values

Diameter

540.
300.
300.
150.
170.
200.
300.

[rm]
0000
0000
0000
0000
0000
0000
0000

298

W.Heat

[eNoNoloNoNoNelNe]

[kJ]

.000
.000
.000
.000
.000
.000
.000
.000
.000
.520
.811
.841
.790
.671
.853
.036
.185
.524
.742
.027
.431
.180
.389
.650

Pressure

[@ELSEINE I )

[bar]
.9795
.9566
.9513
.9413
.5951
.5801
.9802

Wall T

Temp.

[K
298.
378.
336.
339.
784.
787.
656.

N 9P o0y Jd JO0O—

K]
300.
450.
320.
373.
373.
373.
373.
373.
373.
579.
750.
750.
750.
750.
750.
730.
730.
730.
730.
730.
730.
700.
500.
310.

00
00

15
15
15
15
15
15
15
00
00
00
00
00

00
00
00
00
00

00
00

Ms.

Fric.

Temp.

[

298.
378.
336.
327.
836.
789.
656.

K

[eNoNoloNoNoNoNoNoNololoNoloBololoNoloNeolNoNololNe]

coeff.
[-1]
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.000001

Velo.

[m/s]
9.5
19.5
21.2
.3
1
5
1

14

20.
91.
89.

Lam.

Massflow
[g/s]

2484.
2484.
3023.

506.

520.
3276.
3276.

6329
6435
8037
9594
7717
6789
8687

Fric.

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

0.

Mas
[g/c

596.
596.
725.
121.

124

786.
786.

Coeff.

(-]
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000001

sflow
ycle]

3119
3144
7129
6703
.9852
4029
4485

Heat

IR PR RPRPRPRPRPRRPPRPPRPRPOO0OO0O0O0OOOO

|
=
[€)]

To.Ent

Factor

(-]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.151917

£

[kJ/s]

-0.
202.
118.

17.
309.

1759.
1266.

365
492
389
551
178
567
332

To.E
[kJ/

-0.
48.
28.

4.

74
422

303.

41.
98.
197.

e e

68.
68.
68.
68.
68.
68.
14.
28.
28.
28.
28.
28.
56.
6.
1600.

nt.f.
cyc. ]
0877
5981
4135
2122
.2026
.2960
9197

Volume

[dm3]
223979
960169
920337

.325359
.325359
.325359
.325359
.325359
.325359

094021
094021
094021
094021
094021
094021
137167
274334
274334
274334
274334
274334
548668
361725
000000

Mach. Wtemp.

(-]
.03
.05
.06
.04
.04
.17
.18

[eNeoNoNeoNoNeoNe)

(K]
300.0
450.0
320.0
.2

2
0
0

373

579.
700.
500.

[eNeoNoNeoNoNeNe)

Converg.

(-]

.425E-05
.338E-05
.232E-04
.137E-05
.148E-04
.672E-04
.550E-04



Attachments

Type Nr. Pipe

Nr.
SYSTEMBOUNDARY 1 1
SYSTEMBOUNDARY 2 16
SYSTEMBOUNDARY 3 23

PLENUMS: Average Values

P1l. Pressure

nr. [bar]
PLENUM 1 1.9509
ATRCOOLER 1 1.9562
ATRCOOLER 1 1.9562
PLENUMS
Attachments
Type Nr Pipe
Nr.
PLENUM 1 3
PLENUM 1 4
PLENUM 1 5
PLENUM 1 6
PLENUM 1 7
PLENUM 1 8
PLENUM 1 9
ATRCOOLER 1 2
ATRCOOLER 1 24
ATRCOOLER 1 3
ATRCOOLER 1 24

Temp.
(K]
335.53

368.45

338.53

Mas

(g/
596

0
786

3

2

2

Mas
[g/

728.

121
121

123.
123.

122

121.
596.
613.
722.
677.

s flow
cycle]
.3105
.0000
.5736

Mass Wallheat

[g]
645.437
Attached
Attached
Attached
Attached
Attached
Attached
Attached
219.215
Attached
Attached
415.434
Attached
Attached

s flow
cycle]
6372
.6227
.4083
0324
0756
.5544
4296
3353
1020
3106
9906

[kJ]

0.000
pipe
pipe
pipe
pipe
pipe
pipe
pipe

0.000

pipe 2:
pipe 24:

0.000

pipe 3:
pipe 24:

O 0 J oy U W

728.
L6227
.4083
123.
123.
122.
121.

121
121

596.
613.

722.
677.

6372

0324
0756
5544
4296

3353
1020

3106
9906

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

g/cycle
g/cycle

g/cycle
g/cycle



TURBOCHARGERS: Average Values
Compressor
TCh. Work Press.rat. Boostpres. Work
nr. [kJ] [-] [bar] [kJ]
1 48.6852 2.0000 1.9600 117.9573
Attached pipe 1: 596.3119 g/cycle
Attached pipe 2: 596.3142 g/cycle
Attached pipe 23: 786.5275 g/cycle
Attached pipe 22: 786.5213 g/cycle

CYLINDERS: Average Values
Total

Engine
Firing TDC [deqg]
Bore [mm]
Stroke [mm]
Conrodl. [mm]
Piston pin offset [mm]
Swept Vol. [1] 399.0074
Compression ratio [-]
Dyn. Comp. ratio [-]
Combustion Data:
Combustion Char.
Comb.start [deg]
Comb.dur.l [deg]
Peak Fir.Pres. [bar] 89.56
at Crankangle [deg] 9.54
Peak Pres.Rise[bar/deg] 2.29
at Crankangle [deg] -3.29
Peak Fir. Temp. [K] 1693.97
at Crankangle [deg] 24.75
Peak T burned [K] 2597.64
at Crankangle [deg] -8.74
Res. Gascompr. [bar] 2.92
at Crankangle [deg] 317.78

Emissions

(Classic Species Transport):

Press.rat.

Cyl.

0.
420.
480.

1200.

0.

Turbine

(-]
2.7083

1

00
00
00
00
00

66.5012

13.
13.

00
00

2Z-Vibe

-12
70.
89.

9.

2.
-3.
1695.
24
2597.
-8.
2.
350.

.00

00
53
56
29
12
25

.79

14
65
96
96

Dis.coeff.

(-]

0.1250

Cyl.
240.
420.
480.

1200.
0.

2

00
00
00
00
00

66.5012

13.
1.

00
01

27-Vibe

-12
70.
89.

9.

2.
-3.
1695.
24
2596.
-8.
2.
343.

.00

00
53
48
29
56
87

.85

35
90
09
63

Efficiencies

Turb. mech.
(-]
0.800 0.765 0.980 0.600

Turb./tot. VIG-pos Comp.
(-] (-] (-]
1.0000 1.000

Cyl. 3 Cyl. 4
480.00 120.00
420.00 420.00
480.00 480.00

1200.00 1200.00
0.00 0.00
66.5012 66.5012
13.00 13.00
13.00 13.00
27-Vibe 27-Vibe
-12.00 -12.00
70.00 70.00
89.60 89.60
9.68 9.38
2.29 2.29
-3.10 -3.66
1691.38 1692.80
24.73 24.69
2599.80 2597.59
-8.78 -8.84
5.11 2.33
181.56 354.84

(-]

Calculation
total mode
(-]
Turbinesize
Cyl. 5 Cyl. 6
600.00 360.00
420.00 420.00
480.00 480.00
1200.00 1200.00
0.00 0.00
66.5012 66.5012
13.00 13.00
13.00 1.01
27-Vibe 27-Vibe
-12.00 -12.00
70.00 70.00
89.60 89.49
9.75 9.39
2.29 2.29
-3.16 -3.12
1692.89 1695.63
24.63 24.81
2598.57 2596.40
-8.61 -8.64
2.41 2.59
350.69 324.97



NOx: Calculated based on MTZ 34 1973
SOOT: Calculated based on MTZ 5/2002

NOX [g/kWh]
NOX [g/h]
NOX [ppm]
Soot  [g/kWh]
Performance:
IMEP [bar]

Rel. to Ave. [-]

IMEP Exh. [bar]

IMEP Int. [bar]

IMEP Gasex. [bar]
IMEP HP [bar]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]

ISFC (tr.f.) [g/kWh]
BSFC [g/kWh]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

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

gl
s]
gl
s]

Energy Balance Cylinder:
Fuel Energy [kJ]

Released Energy [kJ]
-> Brake Power [
-> Loss: Friction [
-> Loss: Piston [

o° o

o

]

2.684659

4183.563468

356.77
0.016007

10.1918

-2.7184
1.6856
-1.0328
11.2246
0.8186
9.3732
0.0000
201.2162

201.2162
217.9159
0.4399
0.9129

21.600000
0.000000
90.000000
21.600000
90.000000
1.0000

924.54519
923.57957
40.494
3.537
3.150

(12) .
(63) .

2.683787
698.792080
359.17
0.015702

10.2164
1.0024
-2.6914
1.6867
-1.0047
11.2211
0.8196
9.3968
0.0000
200.7554
0.9976
200.7554
217.3929
0.4409
0.9130
1.3723

3.600000
0.000000
15.000000
3.600000
15.000000
1.0000

154.09272
153.93623
40.595
3.536
3.158

2.665293
695.344448
358.01
0.015943

10.2357
1.0043
-2.6704
1.6875
-0.9829
11.2187
0.8203
9.4154
0.0000
200.3959
0.9957
200.3959
216.9849
0.4418
0.9127
1.3722

3.600000
0.000000
15.000000
3.600000
15.000000
1.0000

154.09314
153.92810
40.677
3.537
3.152

2.690778
693.905292
352.69
0.016260

10.1227
0.9932
-2.7929
1.6835
-1.1093
11.2321
0.8159
9.3069
0.0000
202.5207
1.0068
202.5207
219.3975
0.4369
0.9130
1.3727

3.600000
0.000000
15.000000
3.600000
15.000000
1.0000

154.09205
153.93312
40.207
3.536
3.144

2.691088
697.810142
354.53
0.016109

10.1762
0.9985
-2.7352
1.6845
-1.0508
11.2269
0.8180
9.3582
0.0000
201.5101
1.0015
201.5101
218.2497
0.4392
0.9129
1.3726

3.600000
0.000000
15.000000
3.600000
15.000000
1.0000

154.08678
153.92731
40.430
3.537
3.139

2.689499
696.743561
355.48
0.0160091

10.1670
0.9976
-2.7458
1.6848
-1.0610
11.2280
0.8176
9.3494
0.0000
201.6824
1.0024
201.6824
218.4453
0.4388
0.9128
1.3725

3.600000
0.000000
15.000000
3.600000
15.000000
1.0000

154.08683
153.92626
40.392
3.537
3.151

2.687653
700.967945
360.85
0.015940

10.2328
1.0040
-2.6744
1.6864
-0.9880
11.2207
0.8202
9.4125
0.0000
200.4506
0.9960
200.4506
217.0470
0.4416
0.9130
1.3723

3.600000
0.000000
15.000000
3.600000
15.000000
1.0000

154.09367
153.92855
40.665
3.537
3.157



-> Loss: Head
-> Loss: Liner
-> Loss: Int. Port
-> Loss: Exh. Port

[

[

[

[

[

Eff. Rel. Energy [kJ
[k

[

-> Loss: Exh. Gas %

1
Gross Rel. Energy J]
Eff.Gross Rel.Ener. [kJ]

Energy Balance [-]
Eff. Energy Balance [-]

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

Reference Values at Start of High Pressure:

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]

Res.gas mass at SHP [g]

Res.gas aspirated IN [g]

Res.gas from intake [g]

4.040
2.914
-0.004
0.135
45.720
923.57718
923.58189
923.57950
0.9990
1.0000

-1.291319
-5.380497
-1.621391

1.9405
377.73

3000.848663

90.000000
0.9993
1.0000

34.31
2.3342

53.3005
927.86

0.0696
0.0169
0.0527
792.000450
53.835243
13.053088
13.861331

4.048
2.908
-0.003
0.135
45.449
153.93584
153.93623
153.93584
0.9990
0.9990

-0.214363
-0.893178
-0.269785

1.9402
378.13
498.673307
15.000000
1.0000
1.0000
34.26
2.3305

53.3813
929.08

0.0705
0.0153
0.0552
131.912714
9.080265
1.971564
3.745188

4.040
2.909
-0.003
0.134
45.354
153.92770
153.92810
153.92770
0.9989
0.9989

-0.214502
-0.893760
-0.270219

1.9409
378.40
498.233368
15.000000
0.9995
1.0000
34.22
2.3282

53.4173
929.60

0.0714
0.0143
0.0572
131.768210
9.192685
1.835397
0.000000

4.034
2.912
-0.005
0.138
46.674
153.93271
153.93312
153.93271
0.9990
0.9990

-0.217504
-0.906269
-0.271189

1.9400
376.85
502.319413
15.000000
1.0000
1.0000
34.43
2.3424

53.1513
925.53

0.0668
0.0194
0.0474
132.334035
8.626128
2.500573
3.327410

4.028
2.905
-0.005
0.135
45.679
153.92691
153.92731
153.92691
0.9990
0.9990

-0.215921
-0.899671
-0.270629

1.9415
377.48
502.498918
15.000000
0.9960
1.0000
34.35
2.3370

53.0280
926.05

0.0694
0.0193
0.0501
132.161894
8.953204
2.486927
3.261475

4.042
2.933
-0.004
0.136
45.683
153.92586
153.92858
153.92818
0.9990
0.9990

-0.215113
-0.896305
-0.269971

1.9411
377.42
500.940915
15.000000
1.0000
1.0000
34.37
2.3383

53.4511
927.85

0.0685
0.0183
0.0502
132.020977
8.836327
2.355779
3.527258

4.047
2.916
-0.003
0.135
45.484
153.92816
153.92855
153.92816
0.9989
0.9989

-0.213915
-0.891313
-0.269598

1.9393
378.10
498.182743
15.000000
1.0000
1.0000
34.23
2.3286

53.3742
929.06

0.0711
0.0148
0.0563
131.802619
9.146633
1.902848
0.000000



Rel. to Total [-] 0.2575
Res.gas flow EX [g] 754.496845
Res.gas from exhaust [g] 2.157519
Rel. to Total [-] 0.0401

Gas Exchange:

Volumetric Eff. [-] 1.5746
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.8906
Total Mass at SHP[g] 773.5010
Mass Delivered [g] 733.14328
Mass Delivered [g/s] 3054.76368
Delivery Ratio [-] 1.6041
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.9073
Av.Airmass at SHP[g] 741.5163
Air Delivered [g] 720.20368
Air Delivered [g/s] 3000.84866
Airdeliveryratio [-] 1.5758
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.8913
Airmass Trapped [g] 719.66574
Airmass Trapped [g/s] 2998.60726
Trapp. Eff. Air [-] 0.9993
Rel. to Ave. [-]

Airpurity [-] 0.9586
Dyn. Swirl [-] 0.0000
Dyn. Tumble [-] 0.0000
Wall Heatlosses:

Piston [kJ] -29.0938
Cylinderhead [kJ] -37.30885
Cylinderliner [kJ] -26.91116
Sum of Wallheat [kJ] -93.31385
Wall Heatlosses in High Pressure Phase:
Piston HP [kJ] -28.58557
Cylinderhead HP [kJ] -35.45274
Cylinderliner HP [kJ] -20.79545

Sum of Wallheat HP [kJ] -84.83377

0.4125
124.848450
0.000000
0.0000

1.5712
0.9978
0.8886
128.7619
121.62494
506.77059
1.5967
0.9954
0.9031
123.3916
119.68159
498.67331
1.5712
0.9971
0.8886
119.68159
498.67331
.0000
.0007
.9583
.0000
.0000

[N eNeN .

-4.8609
-6.23127
-4.47601

-15.56818

-4.77423
-5.92022
-3.47016
-14.16462

0.0000
124.608552
1.204822
0.1311

1.5691
0.9965
0.8875
128.7138
121.41141
505.88085
1.5939
0.9936
0.9015
123.2733
119.57601
498.23337
1.5698
0.9962
0.8879
119.52115
498.00480
.9995
.0003
L9577
.0000
.0000

O OO o

-4.8511
-6.21847
-4.47754

-15.54708

-4.77121
-5.91647
-3.47619
-14.16387

0.3857
128.320634
0.000000
0.0000

1.5826
1.0051
0.8951
129.1828
123.03365
512.64021
1.6152
1.0069
0.9135
124.0154
120.55666
502.31941
1.5826
1.0044
0.8951
120.55666
502.31941
.0000
.0007
.9600
.0000
.0000

O OO

-4.8396
-6.20935
-4.48231

-15.53121

-4.75059
-5.89342
-3.45129
-14.09529

0.3643
126.145765
0.000000
0.0000

1.5769
1.0014
0.8919
129.0699
123.08667
512.86111
1.6159
1.0073
0.9139
123.7407
120.59974
502.49892
1.5832
1.0047
0.8955
120.11666
500.48608
.9960
.9967
.9587
.0000
.0000

O O O OO

-4.8325
-6.19948
-4.47171

-15.50366

-4.75715
-5.90065
-3.46224
-14.12004

0.3992
125.591189
0.000000
0.0000

1.5783
1.0023
0.8927
129.0621
122.55611
510.65047
1.6089
1.0030
0.9100
123.8010
120.22582
500.94091
1.5783
1.0016
0.8927
120.22582
500.94091
.0000
.0007
.9592
.0000
.0000

O OO

-4.8504
-6.22117
-4.51514

-15.58676

-4.75871
-5.90260
-3.46197
-14.12328

0.0000
124.982255
0.952697
0.1042

1.5696
0.9968
0.8878
128.7105
121.43051
505.96044
1.5941
0.9938
0.9016
123.2942
119.56386
498.18274
1.5696
0.9961
0.8878
119.56386
498.18274
.0000
.0007
.9579
.0000
.0000

O OO

-4.8594
-6.22909
-4.48845

-15.57697

-4.77368
-5.91939
-3.47360
-14.16667



Wall Heatlosses Related to Heatinput:

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

Reference Values at EO:
Pressure [bar]
Temperature [K]
A/F-Ratio [-]
Com.Prod.Conc. [-]

Fuel Concentr. [-]

-0.0315
-0.0404
-0.0291
-0.1009

352.38
1009.02

5.10
968.87
32.56
0.99862
0.000000

Average Values of Pipeattachements:

Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.0Omm[deg
V1v/Prt.Op.Eff.lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg
V1v/Prt.Cl.Eff.O0mm[deg
V1v/Prt.Cl.Eff.lmm[deg
V1v/Prt.Cl.Udef.mm[deg
Cam Phasing [deg]
Massflow [g/cycle]
Wallheat [kJ/cycle]
rel.to Heatinp.[-]

Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.0Omm[deg
V1v/Prt.Op.Eff.lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg
V1v/Prt.Cl.Eff.O0mm[deg
V1v/Prt.Cl.Eff.lmm[deg
V1v/Prt.Cl.Udef.mm[deg
Cam Phasing [deqg]
Massflow [g/cycle]

]
]
]
]
]
]
]
]

-0.0315
-0.0404
-0.0290
-0.1010

352.
1010.

5.
969.
32.

16
41

10
72
49

0.99868
0.000000

358.
363.
375.
363.
544.
539.
528.
539.

0.

4
00
63
36
63
00
74
00
74
00

121.624941
0.004705
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

10
00
63
37
63
63
37
64
37
00

125.013179

-0.0315
-0.0404
-0.0291
-0.1009

351.
1010.

5.
969.
32.

17
23

10
86
47

0.99860
0.000000

358.
363.
375.
363.
544.
539.
528.
539.

0.

5
00
63
36
63
00
74
00
74
00

121.411405
0.004286
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

11
00
63
36
63
63
37
63
37
00

124.782768

-0.0314
-0.0403
-0.0291
-0.1008

353.
1007.

5.
967.
32.

36
01

11
05
74

0.99864
0.000000

358.
363.
375.
363.
544.
539.
528.
539.

0.

6
00
63
36
63
00
74
00
74
00

123.033650
0.007690
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

12
00
63
37
63
63
37
64
37
00

128.498137

-0.0314
-0.0402
-0.0290
-0.1006

352.
1007.

5.
967.
32.

56
58

10
86
62

0.99859
0.000000

358.
363.
375.
363.
544.
539.
528.
539.

0.

5
00
63
37
63
00
74
00
74
00

123.086667
0.007757
0.0001

176.
181.
193.
181.
360.
356.
344.
356.

0.

13
00
63
36
63
63
37
64
37
00

126.323556

-0.0315
-0.0404
-0.0293
-0.1012

353.
1008.

5.
968.
32.

11
37

10
93
53

0.99861
0.000000

358.
363.
375.
363.
544.
539.
528.
539.

0.

8
00
63
37
63
00
74
00
74
00

122.556113
0.006491
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

14
00
63
37
63
63
37
64
37
00

125.766266

-0.0315
-0.0404
-0.0291
-0.1011

351.
1010.

5.
969.
32.

94
54

10
80
49

0.99861
0.000000

358.
363.
375.
363.
544.
539.
528.
539.

0.

9
00
63
36
63
00
74
00
74
00

121.430506
0.004453
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

15
00
63
36
63
63
37
64
37
00

125.156175



Wallheat [kJ/cyclel] -0.207416 -0.205800 -0.212482
rel.to Heatinp.[-] -0.0013 -0.0013 -0.0014
ASSEMBLED: Average Values
Type Nr. -—————————- Inlet-——————---=-  ————————= Outlet-----------
Pressure Temperat. Mass Pressure Temperat. Mass Rej.Heat
[bar] [K] [g] [bar] [K] [g] [kJ]
ATIRCOOLER 1 1.9562 368.45 2219.215 1.9562 338.53 2415.434 18.6495
ASSEMBLED
Attachments
Type Nr Pipe Mass flow
Nr [g/cycle]

ATRCOOLER 1 2 596.3353
ATRCOOLER 1 3 722.3106
JUNCTIONS: Average Values
Junction 1: Attached pipe 15: -128.4019 g/cycle

Attached pipe 16: -0.9044 g/cycle

Attached pipe 17: -129.2671 g/cycle
Junction 2: Attached pipe 14: -129.3894 g/cycle

Attached pipe 17: -130.4782 g/cycle

Attached pipe 18: -259.8457 g/cycle
Junction 3: Attached pipe 13: -129.2782 g/cycle

Attached pipe 18: -261.5892 g/cycle

Attached pipe 19: -390.8771 g/cycle
Junction 4: Attached pipe 12: -131.6319 g/cycle

Attached pipe 19: -392.5042 g/cycle

Attached pipe 20: -524.1366 g/cycle
Junction 5: Attached pipe 11: -128.1660 g/cycle

Attached pipe 20: -525.6843 g/cycle

Attached pipe 21: -653.8552 g/cycle
Junction 6: Attached pipe 10: -127.9215 g/cycle

Attached pipe 21: -655.3121 g/cycle

Attached pipe 22: -783.2089 g/cycle
OVERALL ENGINE PERFORMANCE :
Indicated Torque 32360.99 Nm Indicated Specific Torque
Indicated Power 2195.80 kW, Indicated Specific Power
Friction Torque 2599.23 Nm Friction Power
Effective Torque 29761.76 Nm Effective Specific Torque
Effective Power 1558.32 kW, Effective Specific Power

-0.207296 -0.209891 -0.207731
-0.0013 -0.0014 -0.0013
Core-——————————-———————————
Rej.Heat Fric. coeff. Heat Factor
[kW] [-1] (-]
77.7065 0.000001 -157.151917
81.10 Nm/1
4.25 kW/1, 5.77 PS/1
136.10 kw
74.59 Nm/1
3.91 kwW/1, 5.31 PS/1



Required time for reading the inputfile and initialisation:
Required time for the calculation: .........iiiiiiiineeeeennn
Required time for writing the outputfile: ..................
Required total time: ... ..ttt ittt ittt ittt et eeennneaeeenns
Required total CP

0.02
0.21
0.01
0.25

min
min
min
min



AVL - B OO ST
Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86_ 64-unknown-winnt i1l
LICENSE

Boost Main 2014.0@ License will expire in 203 days

Boost Charging 2014.0@ License will expire in 203 days

PROJECT
Preprocessor Version : 2014.1
Calculation date : 04.10.2018
File : SKL_ 75prcl.bst
Case Set : "Case Set 1"
Case : "Case 1"

Project ID: "Demo File 2-Stroke Diesel Large Engine"
Run ID: "
Model date: "25. Mar 2002 11:15:59"

ELEMENTS

Element Name Number

N

s P ooV RPE IO WW

PIPE
SYSTEMBOUNDARY
PLENUM
CYLINDER
MEASURINGPOINT
ATRCOOLER
TURBOCHARGER
JUNCTION
ENGINE

PIPE END
ASSEMBLED

ALL PIPES

s

N



ALL PLENUMS 3
U-time

ALL BOUNDARIES 3
ALL_ CHARGERS 1
ALL PIDS 1
PIPE VAR WALL TEMP 24
GLOBAL DATA
Engine Speed : 500.0 rpm
Calculationmode: BOOST Single
Cycle Duration: 720.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 5 cycles
Calc. time steps: 0.59208 degrees (max)
0.38411 degrees
0.12804 ms
0.30965 degrees (short pipe)
0.10322 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: 1
Convergence errors: 22
PIPES
Total number of pipe cells: 298
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 0.000 300.00 0.020000 64.000000 0.000000 41.223979
2 14 100.0 0.000 450.00 0.020000 64.000000 0.000000 98.960169
3 28 100.0 0.000 320.00 0.020000 64.000000 0.000000 197.920337
4 1 75.0 0.000 373.15 0.020000 64.000000 0.000000 1.325359



.000
.000
.000
.000
.000
.608
.685
.860
.601
.408
.595
.093
.968
.721
.041
.497
.126
.945
.485
.510

ssure
[bar]

.9795
.9566
.9514
.9415
L6671
.6557
.9802

5 1 75.0 0
6 1 75.0 0
7 1 75.0 0
8 1 75.0 0
9 1 75.0 0
10 30 100.0 -12
11 30 100.0 -5
12 30 100.0 -5
13 30 100.0 -5
14 30 100.0 -5
15 30 100.0 -5
16 4 112.5 -0
17 9 100.0 -1
18 9 100.0 =2
19 9 100.0 -3
20 9 100.0 -3
21 9 100.0 -4
22 18 100.0 -10
23 1 90.0 -0
24 6 100.0 18
COOLER PIPE 1
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pre
nr. nr. [mm] [mm]
1 1 150.0000 540.0000 0
2 2 0.0000 300.0000 1
3 3 1400.0000 300.0000 1
4 4 75.0000 150.0000 1
5 10 0.0000 170.0000 2
6 22 1800.0000 200.0000 2
7 23 0.0000 300.0000 0
SYSTEMBOUNDARIES
Attachments
Type Nr Pipe
Nr.
SYSTEMBOUNDARY 1 1
SYSTEMBOUNDARY 2 16
SYSTEMBOUNDARY 3 23
PLENUMS: Average Values

P1l. Pressure

Temp.

373.15
373.15
373.15
373.15
373.15
579.15
750.00
750.00
750.00
750.00
750.00
730.00
730.00
730.00
730.00
730.00
730.00
700.00
500.00
310.00

13.75 sec

Temp. Ms.Temp.

[K]
298.0
378.7
336.6
340.7
841.6
832.0
691.9

Mass flow
[g/cycle]
593.3641
0.0000
786.0044

[K
298.
378.
336.
326.
908.
834.
692.

]
0
7
6
2
-
6
4

cNeoNoNeoNoNoloNoNololoNoNoNoRoloNolNeoleNe]

Velo.

[m/s
9.
19.
21.
14.
21.
93.
93.

Mass Wallheat

]
4
4
1
2
2
8
9

.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.000001

Massflow

2472.
2472.
3007.

504.

521.
3274.
3274.

[g/s]
3593
3505
9594
6603
0410
1122
4774

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

Mas
[g/c

593.
593.
721.
121.
125.
785.
785.

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

.000001

sflow
ycle]

3662
3641
9103
1185
0498
7869
8746

0.000000 1
0.000000 1
0.000000 1
0.000000 1
0.000000 1.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 14.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 56.
1.000000 6.
-157.151917 1600.
To.Ent.f. To.Ent.f.
[kJ/s] [kJ/cyc.]
-0.363 -0.0872
201.490 48.3577
117.461 28.1906
17.182 4.1238
356.934 85.6642
1940.357 465.6857
1404.809 337.1541

.325359
.325359
.325359
.325359

325359
094021
094021
094021
094021
094021
094021
137167
274334
274334
274334
274334
274334
548668
361725
000000

Mach. Wtemp.

(-]
.03
.05
.06
.04
.04
.17
.18

[eNoNeoNoNeNoNe]

[K
300.
450.
320.
373.
579.
700.
500.

]
0
0
0
1
2
0
0

[eNoNeoNoNelNoNe]

Converg.

(-]

.146E-04
.141E-04
.232E-04
.150E-05
.546E-04
.850E-04
.699E-04



nr. [bar] [K]

PLENUM 1 1.9510 336.13 3
ATRCOOLER 1 1.9563 368.40 2
ATRCOOLER 1 1.9563 338.41 2
PLENUMS
Attachments
Type Nr Pipe Mas
Nr. lg/
PLENUM 1 3 724.
PLENUM 1 4 121.
PLENUM 1 5 120.
PLENUM 1 6 121.
PLENUM 1 7 122
PLENUM 1 8 122
PLENUM 1 9 121.
ATRCOOLER 1 2 593.
ATRCOOLER 1 24 610.
ATRCOOLER 1 3 718.
ATRCOOLER 1 24 674.

TURBOCHARGERS: Average Values

Compressor

TCh. Work Press.rat. Boostpres.

nr. [kJ] [-] [bar]
1 48.4446 2.0000 1.9600 127
Attached pipe 1: 593.3652 g/cycle
Attached pipe 2: 593.3628 g/cycle
Attached pipe 23: 785.9612 g/cycle
Attached pipe 22: 785.9489 g/cycle

CYLINDERS: Average Values

Total

[g]
639.122
Attached
Attached
Attached
Attached
Attached
Attached
Attached
219.596
Attached
Attached
416.352
Attached
Attached

s flow
cycle]
7953
1044
8617
7925
.4645
.3821
4150
3808
0481
5642
9000

[kJ]
0.000
pipe 3: 724 .
pipe 4: 121.
pipe 5: 120.
pipe 6: 121.
pipe 7: 122.
pipe 8: 122
pipe 9: 121
0.000
pipe 2: 593.
pipe 24: 610.
0.000
pipe 3: 718.
pipe 24: 674.
Turbine

Work Press.rat.

[kJ]
L9317

[-1]
2.7930

(-]

7953
1044
8617
7925
4645

.3821
.4150

3808
0481

5642
9000

0.1250

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

g/cycle
g/cycle

g/cycle
g/cycle

(-] (-]
1.0000 1.000

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

(-] (-] (-] (-]
0.800 0.765 0.980 0.600

mode

Turbinesize



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

at Crankangle [deg]
Res. Gascompr. [bar]
at Crankangle [deg]

Engine

399.0074

94.26
10.29
2.53
-2.88
1824.41
25.51
2604.73
-7.56
2.84
350.50

Emissions (Classic Species Transport) :

NOx: Calculated based on MTZ 34 1973
SOOT: Calculated based on MTZ 5/2002
NOX [g/kWh] 4.693562
NOX [g/h] 8500.808058
NOX [ppm] 724 .51
Soot [g/kWh] 0.012786
Performance:

IMEP [bar] 11.7755
Rel. to Ave. [-]

IMEP Exh. [bar] -2.7956
IMEP Int. [bar] 1.6865
IMEP Gasex. [bar] -1.1091
IMEP HP [bar] 12.8846
FMEP [bar] 0.8815
BMEP [bar] 10.8940
AMEP; SMEP [bar] 0.0000
ISFC [g/kWh] 197.0817

(12) .
(63) .

Cyl. 1
0.00
420.00
480.00
1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
94.21
10.33

-2.57
1825.94
25.49
2604.52
-7.50

347.93

4.690007
1419.230629
729.03
0.012500

11.8036
1.0024
-2.7626
1.6877
-1.0748
12.8784
0.8826
10.9210
0.0000
196.6226

Cyl. 2
240.00
420.00
480.00

1200.00
0.00
66.5012
13.00
1.01

2Z-Vibe
-12.00
70.00
94.21
10.15

-2.63
1826.57
25.48
2603.99
-7.49

353.15

4.707447
1425.979445
733.92
0.012637

11.8154
1.0034
-2.7518
1.6887
-1.0630
12.8784
0.8831
10.9322
0.0000
196.4311

Cyl. 3
480.00
420.00
480.00

1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
94.24
10.27

-2.65
1824.23
25.54
2604.73
-7.65

345.41

4.738380
1420.462316
725.69
0.013120

11.6973
0.9934
-2.8742
1.6857
-1.1885
12.8858
0.8784
10.8189
0.0000
199.3736

Cyl. 4
120.00
420.00
480.00

1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
94.33
10.39

1822.15
25.57
2605.16
-7.49

350.46

4.672363
1408.058268
715.51
0.012801

11.7567
0.9984
-2.8187
1.6853
-1.1334
12.8901
0.8808
10.8759
0.0000
197.3913

Cyl. 5
600.00
420.00
480.00

1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
94.32
10.21

-2.64
1822.50
25.45
2605.88
-7.60

351.33

4.676456
1409.213436
716.58
0.012815

11.7561
0.9983
-2.8208
1.6848
-1.1360
12.8921
0.8808
10.8753
0.0000
197.4017

Cyl. 6
360.00
420.00
480.00

1200.00
0.00
66.5012
13.00
1.01

2Z-Vibe
-12.00
70.00
94.23
10.37

1825.04
25.52
2604.07
-7.62

354.73

4.676993
1417.863964
726.54
0.012846

11.8243
1.0041
-2.7454
1.6866
-1.0587
12.8830
0.8835
10.9408
0.0000
196.2860



Rel. to Ave. [-] 0.9976 0.9966 1.0067 1.0016 1.0017 0.9959

ISFC (tr.f.) [g/kWh] 197.0817 196.6226 196.4311 199.3736 197.3913 197.4017 196.2860
BSFC [g/kWh] 212.7056 212.1906 211.9758 214.1555 213.0531 213.0646 211.8130
Indicated Eff. [-] 0.4356 0.4367 0.4371 0.4327 0.4349 0.4349 0.4374
Iso vol. comb. Eff [-] 0.9121 0.9122 0.9118 0.9122 0.9121 0.9121 0.9122
Polytropic Coeff. [-] 1.3718 1.3716 1.3718 1.3720 1.3720 1.3717

Fuel Mass Balance:

Inj. Fuelmass [g] 25.200000 4.200000 4.200000 4.200000 4.200000 4.200000 4.200000
Asp.Trap. Fuelmass [g] 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Fuelmassfl. (A+I) [g/s] 105.000000 17.500000 17.500000 17.500000 17.500000 17.500000 17.500000
Fuelmass tot.trap. [g] 25.200000 4.200000 4.200000 4.200000 4.200000 4.200000 4.200000
Trapped Fuelm.fl.[g/s] 105.000000 17.500000 17.500000 17.500000 17.500000 17.500000 17.500000
Trapp. Eff. Fuel [-] 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Energy Balance Cylinder:

Fuel Energy [kJ] 1078.64001 179.77378 179.77407 179.77449 179.76780 179.77448 179.77540
Released Energy [kJ] 1077.51341 179.59032 179.58660 179.58034 179.58253 179.59249 179.58113
-> Brake Power (%] 40.341 40.440 40.482 40.064 40.275 40.270 40.515
-> Loss: Friction [%] 3.264 3.264 3.264 3.264 3.264 3.264 3.264
-> Loss: Piston [%] 3.292 3.299 3.295 3.299 3.282 3.288 3.291
-> Loss: Head (5] 4.149 4.156 4.151 4.157 4.137 4.145 4.146
-> Loss: Liner [%] 3.134 3.126 3.130 3.151 3.128 3.149 3.120
-> Loss: Int. Port [%] -0.002 -0.002 -0.001 -0.002 -0.003 -0.003 -0.002
-> Loss: Exh. Port [%] 0.142 0.142 0.142 0.144 0.143 0.143 0.140
-> Loss: Exh. Gas [5%] 45.616 45.388 45.337 46.375 45.594 45.599 45.403
Eff. Rel. Energy [kJ] 1077.51004 179.58976 179.58603 179.57977 179.58197 179.59193 179.58057
Gross Rel. Energy [kJ] 1077.50426 179.59032 179.58660 179.58034 179.58253 179.58334 179.58113
Eff.Gross Rel.Ener. [kJ] 1077.50089 179.58976 179.58603 179.57977 179.58197 179.58278 179.58057
Energy Balance [-] 0.9989 0.9990 0.9990 0.9989 0.9990 0.9989 0.9989
Eff. Energy Balance [-] 1.0000 0.9990 0.9990 0.9989 0.9990 0.9989 0.9989

Blowby:



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

Reference Values at Start of High Pressure:

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]
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]

-1.344445
-5.601852
-1.827867

1.9407
379.64

2989.355955

105.000000
0.9998
1.0000

29.17
1.9844

53.2479
931.32

0.0680
0.0165
0.0515
791.851050
52.365001
12.719888
14.550912
0.2779
754.620289
1.378325
0.0263

1.5695

0.8892
769.6796
730.03654
3041.81891
1.5973

0.9050
735.4684
717.44543

-0.224256
-0.934402
-0.304803

1.9404
380.12
497.021340
17.500000
1.0000
1.0000
29.12
1.9808

53.0154
931.35

0.0688
0.0145
0.0543
131.848041
8.815098
1.853803
3.793681
0.4304
124.927081
0.000000
0.0000

1.5660
0.9978
0.8872
128.1002
121.10692
504.61219
1.5899
0.9953
0.9008
122.3596
119.28512

-0.224798
-0.936657
-0.305422

1.9408
380.29
496.611325
17.500000
0.9999
1.0000
29.10
1.9794

53.2839
932.71

0.0694
0.0131
0.0563
131.793859
8.890953
1.678707
0.000000
0.0000
124.696041
1.185663
0.1334

1.5645
0.9968
0.8864
128.0639
120.86543
503.60594
1.5867
0.9934
0.8990
122.2687
119.18672

-0.225823
-0.940930
-0.305770

1.9397
379.46
498.245143
17.500000
1.0000
1.0000
29.17
1.9846

53.3031
931.29

0.0678
0.0175
0.0503
131.994479
8.695429
2.240480
3.713424
0.4271
127.246923
0.000000
0.0000

1.5698
1.0002
0.8894
128.2743
121.79393
507.47470
1.5989
1.0010
0.9059
122.5882
119.57883

-0.225327
-0.938863
-0.305259

1.9417
379.11
500.062968
17.500000
0.9990
1.0000
29.24
1.9892

53.0039
929.10

0.0671
0.0191
0.0480
132.244684
8.623005
2.455101
3.495646
0.4054
126.284577
0.000000
0.0000

1.5740
1.0029
0.8918
128.5211
122.47021
510.29256
1.6078
1.0066
0.9109
122.8675
120.01511

-0.222926
-0.928858
-0.303679

1.9416
379.11
499.931233
17.500000
1.0000
1.0000
29.25
1.9900

53.4829
931.23

0.0664
0.0190
0.0474
132.076581
8.532440
2.436834
3.548160
0.4158
126.070594
0.000000
0.0000

1.5751
1.0036
0.8924
128.5159
122.38402
509.93341
1.6066
1.0058
0.9103
122.9283
119.98350

-0.221314
-0.922143
-0.302935

1.9401
379.75
497.483945
17.500000
1.0000
1.0000
29.14
1.9823

53.3983
932.22

0.0687
0.0160
0.0527
131.893406
8.808075
2.054962
0.000000
0.0000
125.395075
0.192662
0.0219

1.5674
0.9987
0.8881
128.2042
121.41603
505.90012
1.5939
0.9979
0.9031
122.4560
119.39615



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

]

2989.35595
1.5697

0.8894
717.31463
2988.81097
0.9998

0.9556
0.0000
0.0000

-35.4730
-44.70112
-33.76886

-113.94296
Pressure Phase:
-34.12671
-41.89986
-25.57984
-101.60642

Wall Heatlosses Related to Heatinput:

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

Reference Values at EO:

Pressure [bar]
Temperature [K]
A/F-Ratio [-]
Com.Prod.Conc. [-]
Fuel Concentr. [-]

-0.0329
-0.0414
-0.0313
-0.1056

361.23
1086.49

5.59
1062.14
27.97
0.99869
0.000000

Average Values of Pipeattachements:

Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.Omm[deg
V1v/Prt.Op.Eff.lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg

497.02134
1.5660
0.9976
0.8872

119.28512

497.02134

OO O

.0000
.0002
.9552
.0000
.0000

-5.9240
-7.46306
-5.61415

-19.00118

-5.69908
-6.99623
-4.26831
-16.96362

-0.0330
-0.0415
-0.0312
-0.1057

360.
1087.

5.
1063.
27.

92
98

59
22
91

0.99874
0.000000

358.
363.
375.
363.
544.

00

36
63
00

496.61132
1.5647
0.9968
0.8865

119.17291

496.55379

OO O O

.9999
.0001
.9547
.0000
.0000

-5.9169
-7.45386
-5.62195

-18.99270

-5.69338
-6.98925
-4.26955
-16.95217

-0.0329
-0.0415
-0.0313
-0.1057

360.
1087.

5.
1063.
217.

23
93

59
53
91

0.99870
0.000000

358.
363.
375.
363.
544.

00

37
63
00

498.24514
1.5698
1.0000
0.8894

119.57883

498.24514

OO O

.0000
.0002
.9557
.0000
.0000

-5.9244
-7.46537
-5.65833

-19.04806

-5.68598
-6.98125
-4.26012
-16.92735

-0.0330
-0.0415
-0.0315
-0.1060

361.
1086.

5.
1061.
28.

84
55

59
91
00

0.99866
0.000000

358.
363.
375.
363.
544.

00

36
63
00

500.06297
1.5755
1.0037
0.8927

119.89812

499.57551

loNoNoReoNo]

.9990
.9992
.9560
.0000
.0000

-5.8932
-7.42906
-5.61701

-18.93926

-5.67652
-6.97068
-4.25516
-16.90235

-0.0328
-0.0413
-0.0312
-0.1054

361.
1084.

5.
1060.
28.

58
66

60
51
06

0.99867
0.000000

358.
363.
375.
363.
544.

00

37
63
00

499.93123
1.5751
1.0034
0.8924

119.98350

499.93123

[oNeNeRN

.0000
.0002
.9565
.0000
.0000

-5.9054
-7.44404
-5.65522

-19.00469

-5.67913
-6.97370
-4.25955
-16.91238

-0.0329
-0.0414
-0.0315
-0.1057

362.
1084.

5.
1061.
28.

07
89

59
28
00

0.99868
0.000000

358.
363.
375.
363.
544.

00

37
63
00

497.48395
1.5674
0.9985
0.8881

119.39615

497.48395

[oNeNeRN

.0000
.0002
.9552
.0000
.0000

-5.9091
-7.44574
-5.60220

-18.95708

-5.69262
-6.98876
-4.26716
-16.94854

-0.0329
-0.0414
-0.0312
-0.1055

360.
1086.

5.
1062.
27.

74
93

59
40
95

0.99867
0.000000

358.
363.
375.
363.
544.

00

36
63
00



V1v/Prt.Cl.Eff.Omm[deg] 539.74 539.74
V1v/Prt.Cl.Eff.lmm[deg] 528.00 528.00
V1v/Prt.Cl.Udef.mm[deqg] 539.74 539.74
Cam Phasing [deg] 0.00 0.00
Massflow [g/cycle] 121.106925 120.865425
Wallheat [kJ/cyclel 0.003087 0.002338
rel.to Heatinp.[-] 0.0000 0.0000
Attached Pipe 10 11
V1v/Prt.Op.Clr.Omm[deqg] 176.00 176.00
V1v/Prt.Op.Eff.0mm[deg] 181.63 181.63
V1v/Prt.Op.Eff.1lmm[deqg] 193.36 193.36
V1v/Prt.Op.Udef.mm[deqg] 181.63 181.63
V1v/Prt.Cl.Clr.Omm[deqg] 360.63 360.63
V1v/Prt.Cl.Eff.Omm[deqg] 356.37 356.37
V1v/Prt.Cl.Eff.lmm[deg] 344 .64 344.64
V1v/Prt.Cl.Udef.mm[deg] 356.37 356.37
Cam Phasing [deg] 0.00 0.00
Massflow [g/cycle] 125.085109 124.857788
Wallheat [kJ/cyclel] -0.254223 -0.255165
rel.to Heatinp.[-] -0.0014 -0.0014
ASSEMBLED: Average Values
Type Nr. -—————————- Inlet-——————---=-  ————————= Outlet------—--
Pressure Temperat. Mass Pressure Temperat.
[bar] [K] [g] [bar] [K]
ATIRCOOLER 1 1.9563 368.40 2219.596 1.9563 338.41
ASSEMBLED
Attachments
Type Nr Pipe Mass flow
Nr. [g/cycle]
ATRCOOLER 1 2 593.3808
ATRCOOLER 1 3 718.5642
JUNCTIONS: Average Values
Junction 1: Attached pipe 15: -128.8099 g/cycle
Attached pipe 16: -1.0154 g/cycle
Attached pipe 17: -129.7895 g/cycle
Junction 2: Attached pipe 14: -129.7026 g/cycle
Attached pipe 17: -131.0546 g/cycle
Attached pipe 18: -260.7460 g/cycle
Junction 3: Attached pipe 13: -129.6559 g/cycle
Attached pipe 18: -262.2516 g/cycle
Attached pipe 19: -391.9253 g/cycle

2416.352

539.74
528.00
539.74
0.00
121.793928
0.004430
0.0000

12

176.00
181.63
193.36
181.63
360.63
356.37

344 .64
356.37
0.00
127.418334
-0.258468
-0.0014

Rej.Heat Rej.Heat

[kJ]

18.5100

539.74
528.00
539.74
0.00
122.470214
0.005927
0.0000

13

176.00
181.63
193.36
181.63
360.63
356.37
344.63
356.37
0.00
126.452693
-0.256436
-0.0014

[kw]
77.1252

539.74
528.00
539.74
0.00
122.384017
0.005705
0.0000

14

176.00
181.63
193.36
181.63
360.63
356.37
344.64
356.37
0.00
126.237230
-0.257564
-0.0014

Fric. coeff.
[-1
0.000001

539.74
528.00
539.74
0.00
121.416029
0.003654
0.0000

15

176.00
181.63
193.36
181.63
360.63
356.37
344.63
356.37
0.00
125.562595
-0.251467
-0.0014

Heat Factor
(-]
-157.151917



Junction

Junction

Junction

4: Attached
Attached
Attached

5: Attached
Attached
Attached

6: Attached
Attached
Attached

pipe
pipe
pipe
pipe
pipe
pipe
pipe
pipe
pipe

OVERALL ENGINE PERFORMANCE:

Indicated Torque
Indicated Power

Friction

Torque

Effective Torque
Effective Power

Required
Required
Required
Required
Required

time for reading the inputfile and initialisation:

12:
19:
20:
11:
20:
21:
10:
21:
22:

37389.
2430.
2799.

34590.

1811

time for the calculation:

time for writing the outputfile:
total time: .. e e i e
total CPU-time:

-130.
-393.
-523.
-128.
-525.
-653.
-127.
-654.
-782.

71 Nm
63 kW
04 Nm
68 Nm
.16 kW

2273
3776
6045
1493
3406
5129
8411
8260
6879

’

’

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

Indicated Specific
Indicated Specific

Friction Power

Effective Specific
Effective Specific

0.02
0.21
0.01
0.25
3.94

min
min
min
min
sec

Torque
Power

Torque
Power

93.

l46.
86.

71

.91

56
69

.54

Nm/1
kw/1,
kW
Nm/1
kw/1,

6.67 PS/1

6.17 PS/1



AVL - B OOST
Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86 64-unknown-winnt i1l
LICENSE

Boost Main 2014.0@ License will expire in 203 days

Boost Charging 2014.0@ License will expire in 203 days

PROJECT

Preprocessor Version : 2014.1
Calculation date : 04.10.2018
File : SKL_ 75prcl.bst

Case Set : "Case Set 1"

Case : "Case 1"

Project ID: "Demo File 2-Stroke Diesel Large Engine"
Run ID: "
Model date: "25. Mar 2002 11:15:59"

ELEMENTS

Element Name Number

PIPE
SYSTEMBOUNDARY
PLENUM
CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION
ENGINE
PIPE_END
ASSEMBLED

ALL PIPES
ALL_PLENUMS
ALL_BOUNDARIES
ALL CHARGERS
ALL PIDS

PIPE VAR WALL TEMP

N

D
SRR WWEBERORONR R JO - WW

N

N

GLOBAL DATA



Engine Speed :

500.0

Calculationmode: BOOST
Cycle Duration: 720.00
Max. calc. period: 3600.00
Cycles calculated: 5
Calc. time steps: 0.59208
0.37332
0.12444
0.30790
0.10263
Traces results step: 1.00000
User concentrations: 0
Ref. pressure: 98000.00
Ref. temperature: 298.000
Gas properties: Variable
Gasproperties File: DIESE
bgp build version: v2013
bgp build host: boost
bgp build user: boost
bgp build date: 2012.
bgp build time: 08:00
Lower calorific: 0.42800E+08
Stoic. A/F-ratio: 14.700
Warnings: 1
Convergence errors: 21
PIPES
Total number of pipe cells:
Pipe Cells Cell size
nr. [mm ]
1 2 90.0
2 14 100.0
3 28 100.0
4 1 75.0
5 1 75.0
6 1 75.0
7 1 75.0
8 1 75.0
9 1 75.0
10 30 100.0
11 30 100.0
12 30 100.0

rpm
Single
degrees
degrees
cycles
degrees
degrees
ms
degrees

(max)

(short pipe)

ms (short pipe)

degrees

Pa
K

L.BGP
.0.0.0.0
host

03.23
:00
J/kg

298

W.Heat
[kJ]
.000
.000
.000
.000
.000
.000
.000
.000

cNeoNoNeoNoNeoNoNe)

-15.712
-8.769
-8.930

Wall T

[K1]
300.
450.
320.
373.
373.
373.
373.
373.
373.
579.
750.
750.

00
00

15
15
15
15
15
15
15
00
00

Fric.

eNeoNoNoNoNololNolNoleolNelNe)

coeff.
[-1]

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

Lam.

Fric.

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

Coeff.

(-]
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

Heat

PFRPRPROOOOOOOOoOo

Factor
(-]

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

41.
98.
197.

e e

68
68
68

Volume

[dm3]
223979
960169
920337
.325359
.325359
.325359
.325359
.325359
.325359
.094021
.094021
.094021



13 30 100.0
14 30 100.0
15 30 100.0
16 4 112.5
17 9 100.0
18 9 100.0
19 9 100.0
20 9 100.0
21 9 100.0
22 18 100.0 -
23 1 90.0
24 6 100.0
COOLER PIPE 1
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter P
nr. nr. [mm] [mm]
1 1 150.0000 540.0000
2 2 0.0000 300.0000
3 3 1400.0000 300.0000
4 4 75.0000 150.0000
5 10 0.0000 170.0000
6 22 1800.0000 200.0000
7 23 0.0000 300.0000
SYSTEMBOUNDARIES
Attachments
Type Nr Pipe
Nr.
SYSTEMBOUNDARY 1 1
SYSTEMBOUNDARY 2 16
SYSTEMBOUNDARY 3 23
PLENUMS: Average Values
Pl. Pressure
nr. [bar]
PLENUM 1 1.9510

-8.731
-8.487
-8.604
-0.168
-2.844
-4.085
-4.562
-5.139
-5.795
14.674
-0.578
18.439

ressure
[bar]

.9795
.9566
.9514
.9416
L7373
.7314
.9802

[@ELSEINE I =)

Temp.
(K]
336.76

750.00
750.00
750.00
730.00
730.00
730.00
730.00
730.00
730.00
700.00
500.00
310.00

Temp. Ms.

298.
378.
336.
342.
897.
873.
725.

o wou Jo—

Mass flow
[g/cycle]
592.5539
0.0000
787.1498

Mass

[g]

3632.311
Attached
Attached
Attached
Attached
Attached
Attached

0.020000
0.020000
0.020000
0.020000
0.020000
0.020000
0.020000
0.020000
0.020000
0.020000
0.020000
0.000001
Temp. Velo. Mas
[K] [m/s]
298.0 9.4 2468.
378.7 19.4 24e68.
336.5 21.0 3004.
325.6 14.2 503.
980.0 22.2 522.
877.3 96.0 3279
725.8 98.6 3279
Wallheat
[kJ]
0.000
pipe 3: 723.
pipe 4: 120.
pipe 5: 120.
pipe 6: 120.
pipe 7: 122
pipe 8: 122.

sflow
[g/s]

9787
9829
3369
2793
1250
.1558
.3252

8720
7456
7920
9456

.3166

4053

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

Mas
[g/c

592.

592

721.
120.
125.
786.
787.

g/cycl
g/cycl
g/cycl
g/cycl
g/cycl
g/cycl

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

.000001

sflow
ycle]

5549
.5559
0409
7870
3100
9974
0381

e
e
e
e
e
[S]

1.000000 68
1.000000 68
1.000000 68
1.000000 14
1.000000 28
1.000000 28
1.000000 28
1.000000 28
1.000000 28
1.000000 56
1.000000 6.
-157.151917 1600.
To.Ent.f. To.Ent.f.
[kJ/s] [kJ/cyc.]
-0.363 -0.0871
201.216 48.2918
117.012 28.0830
17.040 4.0896
405.789 97.3894
2120.795  508.9909
1540.856  369.8054

.094021
.094021
.094021
137167
.274334
.274334
.274334
.274334
.274334
.548668

361725
000000

Mach. Wtemp.

(-]
.03
.05
.06
.04
.04
.17
.19

[eNoNoNeoNoNeoNe)

[K
300.
450.
320.
373.
579.
700.
500.

]
0
0
0
2
1
0
0

[eNeoNoNeoNoNeoNe)

Converg.

(-]
.379E-05
.291E-05
.231E-04
.140E-05
.513E-04
.521E-04
.425E-04



Attached pipe 9:
ATIRCOOLER 1 1.9563 368.34 2219.945 0.000

Attached pipe 2:
Attached pipe 24:
ATIRCOOLER 1 1.9563 338.28 2417.225 0.000

Attached pipe 3:
Attached pipe 24:

PLENUMS

Attachments

Type Nr. Pipe Mass flow

Nr. [g/cycle]

PLENUM 1 3 723.8720
PLENUM 1 4 120.7456
PLENUM 1 5 120.7920
PLENUM 1 6 120.9456
PLENUM 1 7 122.3166
PLENUM 1 8 122.4053
PLENUM 1 9 121.0803
AIRCOOLER 1 2 592.5794
AIRCOOLER 1 24 609.2680
AIRCOOLER 1 3 717.7365
AIRCOOLER 1 24 674.4438

TURBOCHARGERS: Average Values

Compressor

TCh. Work Press.rat. Boostpres.

nr. [kJ] [-] [bar]
1 48.3785 2.0000 1.9600 138.
Attached pipe 1: 592.5551 g/cycle
Attached pipe 2: 592.5559 g/cycle
Attached pipe 23: 787.1084 g/cycle
Attached pipe 22: 787.0960 g/cycle

CYLINDERS: Average Values
Total
Engine
Firing TDC [deqg]
Bore [mm]
Stroke [mm]
Conrodl. [mm]
Piston pin offset [mm]
Swept Vol. [1] 399.0074
Compression ratio [-]

Work
[kJ]
3365

Cy

121.0803 g/cycle

592.5794 g/cycle
609.2680 g/cycle

717.7365 g/cycle
674.4438 g/cycle

Turbine

Press.rat.
[-1]
2.8818

1. 1
0.00
420.00
480.00
1200.00
0.00
66.5012
13.00

Dis.coeff.
(-]
0.1250

Cyl. 2
240.00
420.00
480.00

1200.00
0.00
66.5012
13.00

Turb./tot. VIG-pos Comp.
(-] (-]

(-] (-]
1.0000 1.000

Cyl. 3
480.00
420.00
480.00

1200.00
0.00
66.5012
13.00

Efficiencies
Turb. mech. total
(-] (-]

Calculation

0.800 0.765 0.980 0.600

Cyl. 4
120.00
420.00
480.00

1200.00
0.00
66.5012
13.00

Cyl. 5
600.00
420.00
480.00

1200.00
0.00
66.5012
13.00

mode

Turbinesize

Cyl. 6
360.00
420.00
480.00

1200.00
0.00
66.5012
13.00



Dyn. Comp. ratio [-]

Combustion Data:
Combustion Char.
Comb.start [deg]
Comb.dur.l [deg]

Peak Fir.Pres. [bar]

at Crankangle [deg]
Peak Pres.Rise[bar/deg]

98.95
10.86

2.79
-2.42

at Crankangle

[deqg]

Peak Fir. Temp. [K]

at Crankangle
Peak T burned
at Crankangle

Res. Gascompr.

at Crankangle

[deg]
[K]
[deg]
[bar]
[deg]

1950.
25.
2615.
-5.
3.
350.

70
98
58
73
00
08

Emissions (Classic Species Transport) :

NOx: Calculated based on MTZ 34 1973
SOOT: Calculated based on MTZ 5/2002
NOX [g/kWh] 7.428776
NOX [g/h] 15284.848053
NOX [ppm] 1299.56
Soot  [g/kWh] 0.013974
Performance:

IMEP [bar] 13.3187
Rel. to Ave. [-]

IMEP Exh. [bar] -2.8653
IMEP Int. [bar] 1.6870
IMEP Gasex. [bar] -1.1782
IMEP HP [bar] 14.4969
FMEP [bar] 0.9428
BMEP [bar] 12.3758
AMEP; SMEP [bar] 0.0000
ISFC [g/kWh] 195.0982
Rel. to Ave. [-]

ISFC (tr.f.) [g/kWh] 195.0982
BSFC [g/kWh] 209.9616
Indicated Eff. [-] 0.4311
Iso vol. comb. Eff [-] 0.9114

Polytropic Coeff. [-]

(12) .
(63) .

13.00

2Z-Vibe
-12.00
70.00
98.91
10.99

-2.58
1952.15
26.08
2615.36
-5.59

346.42

7.418892
2550.923897
1307.91
0.014167

13.3533
1.0026
-2.8281
1.6885
-1.1396
14.4929
0.9442
12.4091
0.0000
194.5920
0.9974
194.5920
209.3987
0.4322
0.9116
1.3713

2Z-Vibe
-12.00
70.00
98.91
10.79

-2.36
1952.54
26.02
2615.07
-5.59

349.65

7.445030
2561.399371
1312.78
0.013651

13.3608
1.0032
-2.8200
1.6890
-1.1310
14.4918
0.9445
12.4163
0.0000
194.4826
0.9968
194.4826
209.2771
0.4325
0.9112
1.3712

13.00

2Z-Vibe
-12.00
70.00
98.89
10.72

-2.58
1951.99
25.96
2615.20
-5.58

355.22

7.504008
2556.464840
1308.67
0.014262

13.2345
0.9937
-2.9466
1.6874
-1.2591
14.4936
0.9395
12.2950
0.0000
196.3392
1.0064
196.3392
211.3421
0.4284
0.9114
1.3712

13.00

2Z-Vibe
-12.00
70.00
99.00
10.86

-2.61
1949.29
25.92
2615.55
-5.85

348.63

7.410284
2536.246277
1284.31
0.014091

13.2939
0.9981
-2.8918
1.6853
-1.2066
14.5005
0.9419
12.3520
0.0000
195.4620
1.0019
195.4620
210.3662
0.4303
0.9115
1.3713

13.00

2Z-Vibe
-12.00
70.00
99.05
10.87

-2.29
1947.09
25.95
2617.28
-5.97

346.53

7.398419
2533.013726
1281.78
0.013950

13.2981
0.9985
-2.8936
1.6846
-1.2090
14.5071
0.9420
12.3561
0.0000
195.4001
1.0015
195.4001
210.2974
0.4305
0.9115
1.3716

2Z-Vibe
-12.00
70.00
98.94
10.95

-2.12
1951.16
25.98
2615.03
-5.80

354.04

7.396533
2546.799942
1302.33
0.013725

13.3714
1.0040
-2.8116
1.6875
-1.1241
14.4955
0.9449
12.4265
0.0000
194.3285
0.9961
194.3285
209.1057
0.4328
0.9115
1.3713



Fuel Mass Balance:

Inj. Fuelmass [g] 28.800000
Asp.Trap. Fuelmass [g] 0.000000
Fuelmassfl. (A+I) [g/s] 120.000000
Fuelmass tot.trap. [g] 28.800000
Trapped Fuelm.fl.[g/s] 120.000000
Trapp. Eff. Fuel [-] 1.0000
Energy Balance Cylinder:

Fuel Energy [kJ] 1232.72891
Released Energy [kJ] 1231.44110
-> Brake Power [%] 40.100
-> Loss: Friction [%] 3.055
-> Loss: Piston (5] 3.416
-> Loss: Head (5] 4.250
-> Loss: Liner (5] 3.309
-> Loss: Int. Port [%] -0.001
-> Loss: Exh. Port [%] 0.147
-> Loss: Exh. Gas [%] 45.671
Eff. Rel. Energy [kJ] 1231.43635
Gross Rel. Energy [kJ] 1231.44786
Eff.Gross Rel.Ener. [kJ] 1231.44312
Energy Balance [-] 0.9990
Eff. Energy Balance [-] 1.0000
Blowby

Blowbymass [g] -1.390951
Blowbymassfl. [g/s] -5.795628
Blowby Heat Flow [kJ] -2.040877

Reference Values at Start of High Pressure:

Pressure at SHP[bar] 1.9407
Temperature [K] 381.44
Air Massfl. [g/s] 2981.716000
Fuel Massfl. [g/s] 120.000000
Trapp. Eff. Air [-] 0.9994
Trapp. Eff.Fuel [-] 1.0000
A/F-Ratio (Cmb.) [-] 25.33
Excess Air Ratio [-] 1.7230

Reference Values at Start Of Combustion:

4.800000
0.000000
20.000000
4.800000
20.000000
1.0000

205.45609
205.23836
40.208
3.055
3.422
4.257
3.301
-0.001
0.146
45.444
205.23757
205.23836
205.23757
0.9989
0.9989

-0.231798
-0.965826
-0.340084

1.9401
381.86
495.591115
20.000000
1.0000
1.0000
25.28
1.7200

4.800000
0.000000
20.000000
4.800000
20.000000
1.0000

205.45532
205.24755
40.229
3.055
3.417
4.251
3.305
-0.001
0.146
45.414
205.24676
205.24755
205.24676
0.9990
0.9990

-0.232718
-0.969658
-0.341030

1.9411
381.98
495.689567
20.000000
0.9995
1.0000
25.28
1.7196

4.800000
0.000000
20.000000
4.800000
20.000000
1.0000

205.45556
205.23689
39.838
3.055
3.428
4.264
3.329
-0.001
0.149
46.326
205.23610
205.23689
205.23610
0.9989
0.9989

-0.234303
-0.976261
-0.342033

1.9395
381.62
495.794047
20.000000
1.0000
1.0000
25.29
1.7205

4.800000
0.000000
20.000000
4.800000
20.000000
1.0000

205.44866
205.23833
40.023
3.055
3.4009
4.242
3.306
-0.003
0.149
45.671
205.23754
205.23833
205.23754
0.9990
0.9990

-0.232716
-0.969652
-0.340852

1.9415
381.14
499.080723
20.000000
0.9966
1.0000
25.36
1.7254

4.800000
0.000000
20.000000
4.800000
20.000000
1.0000

205.45725
205.23482
40.037
3.055
3.407
4.241
3.321
-0.003
0.149
45.671
205.23402
205.24158
205.24079
0.9990
0.9989

-0.230566
-0.960691
-0.338807

1.9416
380.48
499.402649
20.000000
1.0000
1.0000
25.45
1.7310

4.800000
0.000000
20.000000
4.800000
20.000000
1.0000

205.45602
205.24515
40.263
3.055
3.413
4.246
3.290
-0.001
0.145
45.501
205.24436
205.24515
205.24436
0.9990
0.9990

-0.228850
-0.953540
-0.338071

1.9407
381.55
496.157899
20.000000
1.0000
1.0000
25.31
1.7217



Pressure [bar]

Temperature

Residual Gas:

[K]

Res.gas content [-]

External EGR
Internal EGR
Com.
Res.
Res.
Res.

Prod.Mass.

(-]
(-]

at EO [g]

gas mass at SHP [g]
gas aspirated IN [g]
gas from intake [g]

791.
50.
12.
14.

53.1796

934.55

0.0665
0.0167
0.0498
749765
919783
807321
626203

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]

0.2872
756.220303
0.14449¢6
0.0028

1.5647

0.8882
766.0678
728.29753
3034.57306
1.5935

0.9045
729.8417
715.61184
2981.71600
1.5657

0.8888
715.14801
2979.78338
0.9994

0.9527
0.0000
0.0000

-42.0678
-52.33745
-40.74304

52.9149
934.31

0.0671
0.0144
0.0527
131.876324
8.555051
1.836487
3.811355
0.4455
125.186377
0.000000
0.0000

1.5614
0.9979
0.8863
127.4969
120.74769
503.11539
1.5852
0.9948
0.8998
121.4244
118.94187
495.59112
1.5614
0.9973
0.8863
118.94187
495.59112
.0000
.0006
.9524
.0000
.0000

O OO

-7.0240
-8.73699
-6.77397

52.8742
934.26

0.0675
0.0143
0.0532
131.817816
8.611494
1.829601
0.000000
0.0000
125.189965
0.144496
0.0168

1.5610
0.9976
0.8861
127.5219
120.79510
503.31290
1.5858
0.9952
0.9002
121.4035
118.96550
495.68957
1.5618
0.9975
0.8865
118.91045
495.46021
.9995
.0002
.9520
.0000
.0000

O O O r O

-7.0139
-8.72463
-6.78327

53.2966
935.54

0.0670
0.0156
0.0514
131.884241
8.545783
1.985735
3.822065
0.4472
126.933745
0.000000
0.0000

1.5621
0.9983
0.8867
127.5364
120.94691
503.94546
1.5878
0.9964
0.9013
121.4619
118.99057
495.79405
1.5621
0.9977
0.8867
118.99057
495.79405
.0000
.0006
.9524
.0000
.0000

O OO

-7.0346
-8.75030
-6.83321

53.5033
935.24

0.0661
0.0199
0.0463
132.128454
8.455596
2.539816
3.497197
0.4136
126.577654
0.000000
0.0000

1.5671
1.0015
0.8895
127.8262
122.31919
509.66329
1.6058
1.0077
0.9115
121.8008
119.77937
499.08072
1.5724
1.0043
0.8926
119.37059
497.37745
.9966
L9972
.9529
.0000
.0000

O O O OO

-6.9969
-8.70673
-6.78447

53.3193
933.19

0.0640
0.0201
0.0439
132.082290
8.194428
2.577654
3.495587
0.4266
126.569054
0.000000
0.0000

1.5735
1.0056
0.8932
128.0511
122.40702
510.02927
1.6069
1.0084
0.9122
122.1999
119.85664
499.40265
1.5735
1.0049
0.8932
119.85664
499.40265
.0000
.0006
.9543
.0000
.0000

O OO

-6.9929
-8.70345
-6.81519

53.1694
934.75

0.0670
0.0160
0.0511
131.960640
8.557432
2.038028
0.000000
0.0000
125.763508
0.000000
0.0000

1.5632
0.9990
0.8874
127.6353
121.08162
504.50675
1.5895
0.9975
0.9023
121.5513
119.07790
496.15790
1.5632
0.9984
0.8874
119.07790
496.15790
.0000
.0006
.9523
.0000
.0000

[cNeNeN

-7.0056
-8.71536
-6.75293



Sum of Wallheat [kJ] -135.14829
Wall Heatlosses in High Pressure Phase:

Piston HP [kJ] -39.93427
Cylinderhead HP [kJ] -48.64828
Cylinderliner HP [kJ] -30.55453
Sum of Wallheat HP [kJ] -119.13709
Wall Heatlosses Related to Heatinput:

Piston [-] -0.0341
Cylinderhead [-] -0.0425
Cylinderliner [-] -0.0331
Sum of Wallheat [-] -0.1096
M. Eff. HTC [W/m2/K] 369.84
M. Eff. Temp. [K] 1163.44

Reference Values at EO:

Pressure [bar] 6.07
Temperature [K] 1153.48
A/F-Ratio [-] 24.50
Com.Prod.Conc. [-] 0.99877
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.lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg
V1v/Prt.Cl.Eff.O0mm[deg
V1v/Prt.Cl.Eff.lmm[deg
V1v/Prt.Cl.Udef.mm[deg
Cam Phasing [deqg]
Massflow [g/cycle]
Wallheat [kJ/cycle]
rel.to Heatinp.[-]
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.0mm[deg
V1v/Prt.Op.Eff.lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg
V1v/Prt.Cl.Eff.O0mm[deg
V1v/Prt.Cl.Eff.lmm[deg
V1v/Prt.Cl.Udef.mm[deg
Cam Phasing [deqg]

]
]
]
]
]
]
]
]

-22.53496

-6.66684
-8.12079
-5.09507
-19.88271

-0.0342
-0.0425
-0.0330
-0.1097

369.64
1164.90

6.07
1154.37
24.46
0.99876
0.000000

4
358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

0.00
120.747695
0.001557
0.0000
10
176.00
181.63
193.37
181.63
360.63
356.37
344 .64
356.37
0.00

-22.52181

-6.65973
-8.11220
-5.10109
-19.87301

-0.0341
-0.0425
-0.0330
-0.1096

369.10
1164.49

6.07
1154.40
24.46
0.99881
0.000000

5
358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

0.00
120.795097
0.001421
0.0000
11
176.00
181.63
193.37
181.63
360.63
356.37
344.64
356.37
0.00

-22.61808

-6.65866
-8.11112
-5.09173
-19.86151

-0.0342
-0.0426
-0.0333
-0.1101

370.19
1164.60

6.07
1154.22
24.48
0.99875
0.000000

6
358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

0.00
120.946910
0.002089
0.0000
12
176.00
181.63
193.37
181.63
360.63
356.37
344 .64
356.37
0.00

-22.48805

-6.65091
-8.10279
-5.08952
-19.84322

-0.0341
-0.0424
-0.0330
-0.1095

370.10
1162.20

6.07
1152.13
24.55
0.99875
0.000000

5
358.00
363.63
375.37
363.63
544.00
539.74
528.00
539.74

0.00
122.319190
0.005180
0.0000
13
176.00
181.63
193.37
181.63
360.63
356.37
344 .64
356.37
0.00

-22.51151

-6.63888
-8.08937
-5.08374
-19.81199

-0.0340
-0.0424
-0.0332
-0.1096

370.72
1160.76

6.07
1152.15
24.53
0.99877
0.000000

8
358.00
363.63
375.37
363.63
544.00
539.74
528.00
539.74

0.00
122.407024
0.005492
0.0000
14
176.00
181.63
193.36
181.63
360.63
356.37
344.64
356.37
0.00

-22.47387

-6.65925
-8.11200
-5.09339
-19.86464

-0.0341
-0.0424
-0.0329
-0.1094

369.29
1163.72

6.07
1153.58
24.49
0.99880
0.000000

9
358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

0.00
121.081620
0.002222
0.0000
15
176.00
181.63
193.37
181.63
360.63
356.37
344.63
356.37
0.00



Massflow [g/cycle] 125.341950 125.338926 127.092225
Wallheat [kJ/cyclel] -0.299315 -0.299856 -0.304817
rel.to Heatinp.[-] -0.0015 -0.0015 -0.0015
ASSEMBLED: Average Values
Type Nr. -—————————- Inlet-——————---=-  ——————- Outlet-----------
Pressure Temperat. Mass Pressure Temperat. Mass Rej.Heat
[bar] [K] [g] [bar] [K] [g] [kJ]
ATIRCOOLER 1 1.9563 368.34 2219.945 1.9563 338.28 2417.225 18.4395
ASSEMBLED
Attachments
Type Nr Pipe Mass flow
Nr. [g/cycle]
ATRCOOLER 1 2 592.5794
ATRCOOLER 1 3 717.7365
JUNCTIONS: Average Values
Junction 1: Attached pipe 15: -128.9542 g/cycle
Attached pipe 16: -1.0856 g/cycle
Attached pipe 17: -130.0103 g/cycle
Junction 2: Attached pipe 14: -130.7267 g/cycle
Attached pipe 17: -131.4464 g/cycle
Attached pipe 18: -262.1145 g/cycle
Junction 3: Attached pipe 13: -129.5830 g/cycle
Attached pipe 18: -263.4511 g/cycle
Attached pipe 19: -393.0515 g/cycle
Junction 4: Attached pipe 12: -129.8243 g/cycle
Attached pipe 19: -394.7123 g/cycle
Attached pipe 20: -524.3025 g/cycle
Junction 5: Attached pipe 11: -128.3149 g/cycle
Attached pipe 20: -526.0444 g/cycle
Attached pipe 21: -654.3407 g/cycle
Junction 6: Attached pipe 10: -128.1081 g/cycle
Attached pipe 21: -655.7986 g/cycle
Attached pipe 22: -783.9027 g/cycle

OVERALL ENGINE PERFORMANCE:

42289.43 Nm
2674.84 kW
2993.71 Nm

39295.72 Nm

Indicated Torque
Indicated Power
Friction Torque
Effective Torque

’

Indicated Specific Torque
Indicated Specific Power
Friction Power

Effective Specific Torque

126.735619 126.724320
-0.306732 -0.305324
-0.0015 -0.0015
Core-——===—==—======————-——-
Rej.Heat Fric. coeff.
[kW] (-]
76.8312 0.000001
105.99 Nm/1
5.55 kW/1, 7.55 PS/1
156.75 kW
98.48 Nm/1

125.914822

Heat Factor

-157.151917



Effective Power : 2057.52 kw,

Required time for reading the inputfile and initialisation:
Required time for the calculation: ........ciiiiiiineneennn
Required time for writing the outputfile: .................
Required total time: ... ..ttt ittt eeeeeenennaaeenns
Required total CPU-Time: . ...ttt iiiiie ettt eeeeeeneennaaeenns

AVL - BOOST

Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86_ 64-unknown-winnt i1l
LICENSE

Boost Main 2014.0@ License will expire in 203 days

Boost Charging 2014.0@ License will expire in 203 days

PROJECT

Preprocessor Version : 2014.1
Calculation date : 04.10.2018
File : SKL 75prcl.bst

Case Set : "Case Set 1"

Case : "Case 1"

Project ID: "Demo File 2-Stroke Diesel Large Engine"
Run ID: "
Model date: "25. Mar 2002 11:15:59"

ELEMENTS

Element Name Number

PIPE 2
SYSTEMBOUNDARY

PLENUM

CYLINDER
MEASURINGPOINT
ATRCOOLER

TURBOCHARGER

JUNCTION

ENGINE

PFokRrRP JdJo0Fk WwWww

Effective Specific Power

.02
.22
.01
.26
.50

min
min
min
min
sec

5.16 kw/1,

7.01 PS/1



PIPE END 48

ASSEMBLED 1
ALL PIPES 24
ALL_PLENUMS 3
ALL BOUNDARIES 3
ALL_ CHARGERS 1
ALL PIDS 1
PIPE VAR WALL TEMP 24

GLOBAL DATA

Engine Speed : 500.0 rpm
Calculationmode: BOOST Single
Cycle Duration: 720.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 5 cycles
Calc. time steps: 0.59208 degrees (max)
0.36403 degrees
0.12134 ms
0.30321 degrees (short pipe)
0.10107 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: 1
Convergence errors: 37
PIPES
Total number of pipe cells: 298
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 0.000 300.00 0.020000 64.000000 0.000000 41.223979
2 14 100.0 0.000 450.00 0.020000 64.000000 0.000000 98.960169

3 28 100.0 0.000 320.00 0.020000 64.000000 0.000000 197.920337



4 1 75.0 0
5 1 75.0 0
6 1 75.0 0
7 1 75.0 0
8 1 75.0 0
9 1 75.0 0
10 30 100.0 -19
11 30 100.0 -11
12 30 100.0 -12
13 30 100.0 =12
14 30 100.0 -11
15 30 100.0 -11
16 4 112.5 -0
17 9 100.0 -3
18 9 100.0 -5
19 9 100.0 -6
20 9 100.0 =7
21 9 100.0 =7
22 18 100.0 -18
23 1 90.0 -0
24 6 100.0 18
MEASURINGPOINTS: Average Values
Mp. Pipe Location Diameter Pre
nr. nr. [mm] [mm]
1 1 150.0000 540.0000 0
2 2 0.0000 300.0000 1
3 3 1400.0000 300.0000 1
4 4 75.0000 150.0000 1
5 10 0.0000 170.0000 2
6 22 1800.0000 200.0000 2
7 23 0.0000 300.0000 0
SYSTEMBOUNDARIES
Attachments
Type Nr Pipe
Nr.
SYSTEMBOUNDARY 1 1
SYSTEMBOUNDARY 2 16
SYSTEMBOUNDARY 3 23
PLENUMS: Average Values

P1l. Pressure

.000
.000
.000
.000
.000
.000
.391
.818
.241
.011
.619
.483
.248
.673
.509
.373
.034
.495
.330
.670
.344

ssure
[bar]

.9795
.9566
.9515
.9417
.8028
.8040
.9802

Temp.

373.15
373.15
373.15
373.15
373.15
373.15
579.15
750.00
750.00
750.00
750.00
750.00
730.00
730.00
730.00
730.00
730.00
730.00
700.00
500.00
310.00

Temp. Ms.

[K
298.
378.
336.
343.
952.
913.
756.

NO WO JO—

Mass flow
[g/cycle]
590.3232
0.0000
788.8058

298.
378.
336.
324.
1049.
917.
757.

Temp.
[K

w oy 0 3O —

eNoNoloNoNoNoNoNoNololoNoloNoloNeoNeoNoNeNe)

Velo.

[m/s
9.
19.
21.
14.
23.
97.
103.

Mass Wallheat

]
4
3
0
2
2
9
1

.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.020000
.000001

Massflow
[g/s]

2459.
2459.
2994.

502.

523.
3286.
3286.

6848
6897
7740
1091
5883
2084
1480

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

Mas
[g/c

590.
590.
718.
120.
125.
788.
788.

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

.000001

sflow
ycle]

3243
3255
7458
5062
6612
6900
6755

0.000000 1
0.000000 1
0.000000 1
0.000000 1
0.000000 1
0.000000 1.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 14.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 56.
1.000000 6.
-157.151917 1600.
To.Ent.f. To.Ent.f.
[kJ/s] [kJ/cyc.]
-0.362 -0.0868
200.458 48.1100
116.427 27.9424
16.832 4.0396
455.764 109.3833
2297.709 551.4502
1674.074 401.7778

.325359
.325359
.325359
.325359
.325359

325359
094021
094021
094021
094021
094021
094021
137167
274334
274334
274334
274334
274334
548668
361725
000000

COOLER_PIPE

Mach. Wtemp.

(-]
.03
.05
.06
.04
.04
.17
.19

[cNoNeoNoNeoNoNe]

[K
300.
450.
320.
373.
579.
700.
500.

]
0
0
0
1
1
0
0

[eNoNeoNoNeoNoNe]

Converg.

(-]

.321E-05
.289E-05
.255E-04
.153E-05
.639E-04
.490E-04
.376E-04



nr. [bar] [K]

PLENUM 1 1.9511 337.23 3
ATIRCOOLER 1 1.9563 368.30 2
ATIRCOOLER 1 1.9563 338.20 2
PLENUMS
Attachments
Type Nr. Pipe Mas
Nr. lg/
PLENUM 1 3 721.
PLENUM 1 4 120.
PLENUM 1 5 120.
PLENUM 1 6 120.
PLENUM 1 7 121
PLENUM 1 8 121
PLENUM 1 9 120.
ATRCOOLER 1 2 590.
ATRCOOLER 1 24 607.
ATRCOOLER 1 3 715.
ATRCOOLER 1 24 672

TURBOCHARGERS: Average Values

Compressor

TCh. Work Press.rat. Boostpres.

nr. [kJ] [-] [bar]
1 48.1963 2.0000 1.9600 148
Attached pipe 1: 590.3246 g/cycle
Attached pipe 2: 590.3255 g/cycle
Attached pipe 23: 788.7738 g/cycle
Attached pipe 22: 788.7600 g/cycle

CYLINDERS: Average Values

[g]
627.459
Attached
Attached
Attached
Attached
Attached
Attached
Attached
220.208
Attached
Attached
417.851
Attached
Attached

s flow
cycle]
5357
4590
7230
7085
.8365
.6415
8633
3528
1354
4778
.4990

[kJ]
0.000
pipe 3: 721.
pipe 4: 120.
pipe 5: 120.
pipe 6: 120.
pipe 7: 121.
pipe 8: 121
pipe 9: 120.
0.000
pipe 2: 590.
pipe 24: 607.
0.000
pipe 3: 715.
pipe 24: 672.
Turbine

Work Press.rat.

[kJ]
.6002

[-1]
2.9710

(-]

5357
4590
7230
7085
8365

.6415

8633

3528
1354

4778
4990

0.1250

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

g/cycle
g/cycle

g/cycle
g/cycle

(-] (-]
1.0000 1.000

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

(-] (-] (-] (-]
0.800 0.765 0.980 0.600

mode

Turbinesize



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

at Crankangle [deg]
Res. Gascompr. [bar]
at Crankangle [deg]

Engine

399.0074

103.56
11.40
3.04
-2.08
2071.99
26.38
2632.87
-2.87
3.08
349.51

Emissions (Classic Species Transport) :

NOx: Calculated based on MTZ 34 1973
SOOT: Calculated based on MTZ 5/2002
NOX [g/kWh] 10.346148
NOX [g/h] 23757.684307
NOX [ppm] 2015.89
Soot  [g/kWh] 0.019199
Performance:

IMEP [bar] 14.8142
Rel. to Ave. [-]

IMEP Exh. [bar] -2.9327
IMEP Int. [bar] 1.6877
IMEP Gasex. [bar] -1.2450
IMEP HP [bar] 16.0592
FMEP [bar] 1.0023
BMEP [bar] 13.8120
AMEP; SMEP [bar] 0.0000
ISFC [g/kWh] 197.3273

(12) .
(63) .

Cyl. 1
0.00
420.00
480.00
1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
103.53
11.40

-2.34
2073.22
26.42
2632.97
-2.70

346.43

10.337476
3963.418209
2027.12
0.019518

14.8401
1.0017
-2.9065
1.6890
-1.2174
16.0575
1.0033
13.8368
0.0000
196.9830

Cyl. 2
240.00
420.00
480.00

1200.00
0.00
66.5012
13.00
1.01

2Z-Vibe
-12.00
70.00
103.55
11.21

-1.77
2072.75
26.45
2632.85
-2.97

347.50

10.318316
3965.404123
2023.88
0.019402

14.8741
1.0040
-2.8697
1.6890
-1.1807
16.0548
1.0046
13.8695
0.0000
196.5329

Cyl. 3
480.00
420.00
480.00

1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
103.52
11.48

-2.10
2073.19
26.41
2633.03
-2.83

352.11

10.443240
3971.884307
2027.45
0.019155

14.7247
0.9940
-3.0198
1.6882
-1.3316
16.0563
0.9987
13.7260
0.0000
198.5276

Cyl. 4
120.00
420.00
480.00

1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
103.59
11.43

-2.32
2070.76
26.33
2632.66
-3.02

354.96

10.330890
3946.544247
1996.63
0.019232

14.7879
0.9982
-2.9600
1.6858
-1.2741
16.0621
1.0012
13.7867
0.0000
197.6783

Cyl. 5
600.00
420.00
480.00

1200.00
0.00
66.5012
13.00
13.00

2Z-Vibe
-12.00
70.00
103.62
11.31

-1.57
2069.86
26.34
2633.31
-3.00

344.30

10.351859
3954.146103
2003.56
0.019130

14.7865
0.9981
-2.9650
1.6861
-1.2790
16.0654
1.0012
13.7853
0.0000
197.6981

Cyl. 6
360.00
420.00
480.00

1200.00
0.00
66.5012
13.00
1.01

2Z-Vibe
-12.00
70.00
103.56
11.54

-2.36
2072.19
26.35
2632.43
-2.72

351.78

10.296029
3956.287317
2017.01
0.018757

14.8721
1.0039
-2.8754
1.6882
-1.1872
16.0593
1.0046
13.8675
0.0000
196.5595



Rel. to Ave. [-]

ISFC (tr.f.) [g/kWh]
BSFC [g/kWh]

Indicated Eff. [-]

Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

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

gl
s]
gl
s]

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 [
J
k
[

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 High Pressure:

Pressure at SHP[bar]
Temperature [K]

Air Massfl. [g/s]
Fuel Massfl. [g/s]

Trapp. Eff. Air [-]

187.3273
201.6464

32.
.000000
135.

32.
135.

0.4263
0.9108

400000

000000
400000
000000
1.0000

1386.80813
1385.36900

39.781
2.887
3.526
4.345
3.451

-0.001
0.150

45.875

1385.36220
1385.37055
1385.36376

-1.
-5.
-2.

0.9990
1.0000

434543
977264
259209

1.9408
382.98

2974.151182
135.

000000
0.9996

0.9983
186.9830
201.2660

0.4270

0.9110

1.3707

5.400000
0.000000
22.500000
5.400000
22.500000
1.0000

231.13771
230.89141
39.853
2.887
.533
.353
. 446
.000
0.149
45.609
230.89028
230.89141
230.89028
0.9989
0.9989

O Wb Ww

-0.239117
-0.996319
-0.376460

1.9401
383.38
494.579462
22.500000
1.0000

0.9960
186.5329
200.7688

0.4280

0.9106

1.3708

5.400000
0.000000
22.500000
5.400000
22.500000
1.0000

231.13807
230.89171
39.947
2.887
.523
.340
.446
.000
0.149
45.507
230.89057
230.89171
230.89057
0.9989
0.9989

O Wb Ww

-0.238690
-0.994542
-0.376274

1.9412
383.22
495.007588
22.500000
1.0000

1.0061
188.5276
202.9726

0.4237

0.9107

1.3708

5.400000
0.000000
22.500000
5.400000
22.500000
1.0000

231.13600
230.89803
39.532
2.887
.536
.357
.469
.000
0.153
46.912
230.89689
230.89803
230.89689
0.9990
0.9990

O Wb Ww

-0.242712
-1.011300
-0.379561

1.9401
383.15
494.958800
22.500000
1.0000

1.0018
187.6783
202.0341

0.4255

0.9109

1.3709

5.400000
0.000000
22.500000
5.400000
22.500000
1.0000

231.12942
230.89325
39.708
2.887
3.519
4.336
3.448
-0.002
0.150
45.795
230.89213
230.89325
230.89213
0.9990
0.9990

-0.239066
-0.996107
-0.376666

1.9412
382.66
497.329285
22.500000
0.9976

1.0019
187.6981
202.0560

0.4255

0.9109

1.3710

5.400000
0.000000
22.500000
5.400000
22.500000
1.0000

231.12926
230.89484
39.704
2.887
3.524
4.342
3.466
-0.001
0.152
45.794
230.89371
230.89640
230.89526
0.9990
0.9990

-0.238192
-0.992469
-0.375552

1.9414
382.44
496.943664
22.500000
1.0000

0.9961
186.5595
200.7982

0.4279

0.9108

1.3708

5.400000
0.000000
22.500000
5.400000
22.500000
1.0000

231.13768
230.89976
39.940
2.887
3.522
4.339
3.431
0.000
0.147
45.632
230.89863
230.89976
230.89863
0.9990
0.9990

-0.236766
-0.986527
-0.374695

1.9410
383.02
495.332383
22.500000
1.0000



Trapp. Eff.Fuel [-
A/F-Ratio (Cmb.) [
[

Excess Air Ratio

Reference Values at Start Of Combustion:

53.0893

Pressure [bar]

Temperature

Residual Gas:

]
-1
-1

[K]

Res.gas content [-]

External EGR
Internal EGR
Com.
Res.
Res.
Res.

Prod.Mass.

(-]
(-]

at EO [g]

gas mass at SHP [g]
gas aspirated IN [g]
gas from intake [g]

792.
49.
12.
14.

1.0000
22.36
1.5214

937.12

0.0649
0.0165
0.0484
498145
513262
569098
820028

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 [-]

0.2993
759.322963
0.000000
0.0000

1.5611

0.8874
763.0262
726.24494
3026.02060
1.5890

0.9032
725.0016
713.79628
2974.15118
1.5618

0.8877
713.51297
2972.97071
0.9996

0.9502
0.0000
0.0000

1.0000
22.33
1.5189

53.0157
937.70

0.0653
0.0141
0.0512
132.026627
8.291608
1.795394
3.784161
0.4564
125.544330
0.000000
0.0000

1.5583
0.9982
0.8857
126.9907
120.46124
501.92185
1.5814
0.9952
0.8989
120.6319
118.69907
494.57946
1.5583
0.9978
0.8857
118.69907
494.57946
.0000
.0004
.9499
.0000
.0000

O OO

1.0000
22.35
1.5201

53.0580
937.42

0.0654
0.0151
0.0503
132.063066
8.315475
1.924473
0.000000
0.0000
125.743823
0.000000
0.0000

1.5596
0.9990
0.8865
127.1166
120.72629
503.02622
1.5849
0.9974
0.9008
120.7303
118.80182
495.00759
1.5596
0.9986
0.8865
118.80110
495.00458
.0000
.0004
.9498
.0000
.0000

O OO

1.0000
22.34
1.5199

52.9121
936.78

0.0651
0.0154
0.0498
132.029126
8.275641
1.951578
3.794266
0.4585
128.740811
0.000000
0.0000

1.5595
0.9989
0.8864
127.0658
120.70979
502.95745
1.5847
0.9973
0.9007
120.7111
118.79011
494.95880
1.5595
0.9985
0.8864
118.79011
494.95880
.0000
.0004
.9500
.0000
.0000

O OO

1.0000
22.39
1.5232

53.3470
937.57

0.0646
0.0195
0.0451
132.181437
8.221070
2.480535
3.577760
0.4352
126.735066
0.000000
0.0000

1.5632
1.0013
0.8885
127.2975
121.83956
507.66485
1.5995
1.0066
0.9092
120.9792
119.35903
497.32928
1.5669
1.0033
0.8906
119.07644
496.15182
.9976
.9980
.9504
.0000
.0000

O OO OO

1.0000
22.42
1.5254

53.1973
936.48

0.0637
0.0189
0.0449
132.106698
8.119248
2.401976
3.663841
0.4513
126.453507
0.000000
0.0000

1.5657
1.0029
0.8900
127.3857
121.64333
506.84722
1.5969
1.0050
0.9077
121.1432
119.26648
496.94366
1.5657
1.0025
0.8900
119.26648
496.94366
.0000
.0004
.9510
.0000
.0000

O OO

1.0000
22.36
1.5211

53.0055
936.75

0.0652
0.0158
0.0493
132.091191
8.290221
2.015141
0.000000
0.0000
126.105425
0.000000
0.0000

1.5606
0.9997
0.8871
127.1700
120.86472
503.60300
1.5867
0.9985
0.9019
120.8060
118.87977
495.33238
1.5606
0.9993
0.8871
118.87977
495.33238
.0000
.0004
.9500
.0000
.0000

[N e



Wall Heatlosses:

Piston [kJ] -48.8495
Cylinderhead [kJ] -60.18759
Cylinderliner [kJ] -47.80950
Sum of Wallheat [kJ] -156.84663

Wall Heatlosses in High Pressure Phase:
Piston HP [kJ] -45.94894
Cylinderhead HP [kJ] -55.63117
Cylinderliner HP [kJ] -35.65191
Sum of Wallheat HP [kJ] -137.23202
Wall Heatlosses Related to Heatinput:

Piston [-] -0.0352
Cylinderhead [-] -0.0434
Cylinderliner [-] -0.0345
Sum of Wallheat [-] -0.1131
M. Eff. HTC [W/m2/K] 378.49
M. Eff. Temp. [K] 1239.33

Reference Values at EO:

Pressure [bar] 6.54
Temperature [K] 1241.82
A/F-Ratio [-] 21.80
Com.Prod.Conc. [-] 0.99884

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.lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg
V1v/Prt.Cl.Eff.O0mm[deg
V1v/Prt.Cl.Eff.lmm[deg
V1v/Prt.Cl.Udef.mm[deg
Cam Phasing [deqg]
Massflow [g/cycle]
Wallheat [kJ/cycle]
rel.to Heatinp.[-]
Attached Pipe
V1v/Prt.Op.Clr.Omm[deg]
V1v/Prt.Op.Eff.0mm[deqg]
V1v/Prt.Op.Eff.lmm[deg]

-10.
=7.
-26.

-7

-9.
-5.
-22.

1

1

0
0.

120.

8.1581
05025
95766
16604

.66890
28411
94511
89811

0.0353
0.0435
0.0344
0.1132
378.57
240.66

6.54
242 .54
21.78
.99882
000000

4
358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

0.00
461243

.000271

0.0000

10
176.00
181.63
193.36

-10.
=7.
-26.

-7

-9.
-5.
-22.

1

1

0
0.

120.

8.1334
02084
95660
11083

.65540
26833
94112
86485

0.0352
0.0434
0.0344
0.1130
377.84
239.42

6.54
242.08
21.79
.99882
000000

5
358.00
363.63
375.37
363.63
544.00
539.74
528.00
539.74

0.00
726294

.000731

0.0000

11
176.00
181.63
193.37

-10.

-26.

-7

-9.
-5.
-22.

1

1

0
0.

120.

8.1656
05971
.01023
23557

.65895
27238
94029
87162

0.0353
0.0435
0.0347
0.1135
378.89
240.18

6.54
242 .59
21.79
.99885
000000

6
358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

0.00
709788

.000723

0.0000

12
176.00
181.63
193.36

-10.
=7.
-26.

-7

-9.
-5.
-22.

1

1

0
0.

121.

8.1247
01183
96069
09722

.65519
26876
94274
86669

0.0352
0.0433
0.0344
0.1129
378.53
238.28

6.54
240.51
21.84
.99883
000000

9
358.00
363.63
375.37
363.63
544.00
539.74
528.00
539.74

0.00
839564

.003699

0.0000

13
176.00
181.63
193.36

-10.

-26.

-7

-9.
-5.
-22.

1

1

0
0.

121.

8.1366
02660
.00327
16643

.65039
26342
93803
85184

0.0352
0.0434
0.0346
0.1132
379.12
238.12

6.54
241.51
21.80
.99885
000000

8
358.00
363.63
375.37
363.63
544.00
539.74
528.00
539.74

0.00
643334

.003144

0.0000

14
176.00
181.63
193.36

-10.
=7.
-26.

-7

-9.
-5.
-22.

1

1

0
0.

120.

8.1311
01837
92104
07054

.66010
27417
94462
87890

0.0352
0.0433
0.0343
0.1128
377.97
239.32

6.54
241.68
21.81
.99886
000000

9
358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

0.00
864721

.000974

0.0000

15
176.00
181.63
193.36



2417.851

V1v/Prt.Op.Udef.mm[deqg] 181.63 181.63
V1v/Prt.Cl.Clr.Omm[deqg] 360.63 360.63
V1v/Prt.Cl.Eff.Omm[deg] 356.37 356.37
V1v/Prt.Cl.Eff.lmm[deg] 344.63 344.64
V1v/Prt.Cl.Udef.mm[deg] 356.37 356.37
Cam Phasing [deg] 0.00 0.00
Massflow [g/cycle] 125.692519 125.892500
Wallheat [kJ/cycle] -0.343021 -0.343211
rel.to Heatinp.[-] -0.0015 -0.0015
ASSEMBLED: Average Values
Type Nr. -—————————- Inlet-——————---=-  ————————= Outlet
Pressure Temperat. Mass Pressure Temperat.
[bar] [K] [g] [bar] [K]
ATIRCOOLER 1 1.9563 368.30 2220.208 1.9563 338.20
ASSEMBLED
Attachments
Type Nr Pipe Mass flow
Nr. [g/cycle]
ATRCOOLER 1 2 590.3528
ATRCOOLER 1 3 715.4778
JUNCTIONS: Average Values
Junction 1: Attached pipe 15: -127.7339 g/cycle
Attached pipe 16: -1.2566 g/cycle
Attached pipe 17: -128.9624 g/cycle
Junction 2: Attached pipe 14: -128.7612 g/cycle
Attached pipe 17: -130.4958 g/cycle
Attached pipe 18: -259.2448 g/cycle
Junction 3: Attached pipe 13: -128.0751 g/cycle
Attached pipe 18: -260.7724 g/cycle
Attached pipe 19: -388.8417 g/cycle
Junction 4: Attached pipe 12: -131.8103 g/cycle
Attached pipe 19: -390.4190 g/cycle
Attached pipe 20: -522.2193 g/cycle
Junction 5: Attached pipe 11: -129.4284 g/cycle
Attached pipe 20: -523.6937 g/cycle
Attached pipe 21: -653.1110 g/cycle
Junction 6: Attached pipe 10: -129.5279 g/cycle
Attached pipe 21: -655.5872 g/cycle
Attached pipe 22: -785.0893 g/cycle

OVERALL ENGINE PERFORMANCE:

181.63
360.63
356.37

344 .64
356.37
0.00
128.888420
-0.354076
-0.0015

Rej.Heat Rej.Heat

[kJ]

18.3442

181.
360.
356.
344.
356.

0.

63
63
37
64
37
00

126.883873
-0.345704
-0.0015

[kW]
76.4343

181.
360.
356.
344.
356.

0.

63
63
37
64
37
00

126.599666
-0.350212
-0.0015

Fric. coeff.

[-]
0.000001

181.
360.
356.
344.
356.

0.

63
63
37
63
37
00

126.249100
-0.340525
-0.0015

Heat Factor

(-]

-157.151917



Indicated Torque : 47038.17 Nm
Indicated Power : 2935.14 kw,
Friction Torque : 3182.39 Nm
Effective Torque : 43855.77 Nm
Effective Power : 2296.28 kw,

Required time for reading the inputfile and initialisation:
Required time for the calculation: ........ciiiiiiiieneennn
Required time for writing the outputfile: .................
Required total time: ... ..ttt i ittt teeeeenennaaeenns
Required total CPU-Time: . ...ttt iiiiie ettt eeeeeenennaaeenns

AVL - BOOST

Version : v2014.1.0.0.0

Build: Mar 10 2015 22:02:38
System: x86 64-unknown-winnt i1l
LICENSE

Boost Main 2014.0@ License will expire in 202 days

Boost Charging 2014.0@ License will expire in 202 days

PROJECT

Preprocessor Version : 2014.1
Calculation date : 05.10.2018
File : SKL 75prcl.bst

Case Set : "Case Set 1"

Case : "Case 1"

Project ID: "Demo File 2-Stroke Diesel Large Engine"
Run ID: "
Model date: "25. Mar 2002 11:15:59"

ELEMENTS
Element Name Number
PIPE 23
SYSTEMBOUNDARY 3

PLENUM 1

Indicated Specific Torque
Indicated Specific Power
Friction Power

Effective Specific Torque
Effective Specific Power

0.02 min
0.23 min
0.01 min
0.27 min
4.94 sec

117.

166.
109.

89

.17

63
91

.75

Nm/1
kWw/1,

Nm/1
kWw/1,

8.39 PS/1

7.82 PS/1



CYLINDER
MEASURINGPOINT
AIRCOOLER
TURBOCHARGER
JUNCTION

ENGINE

PIPE END

ASSEMBLED

ALL PIPES
ALL_PLENUMS
ALL_BOUNDARIES
ALL_ CHARGERS

ALL PIDS

PIPE VAR WALL TEMP

GLOBAL DATA

N} ~
SRR WWERORORREJO

N

Engine Speed 500.0 rpm
Calculationmode: BOOST Single
Cycle Duration: 720.00 degrees
Max. calc. period: 3600.00 degrees
Cycles calculated: 5 cycles
Calc. time steps: 0.59208 degrees (max)
0.34838 degrees
0.11613 ms
0.29872 degrees (short pipe)
0.09957 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: 1
Convergence errors: 58

PIPES



Total number of pipe cells:

Pipe Cells
nr.

1 2

2 14

3 28

4 1

5 1

6 1

7 1

8 1

9 1
10 30
11 30
12 30
13 30
14 30
15 30
16 4
17 9
18 9
19 9
20 9
21 9
22 18
23 1
24 6

MEASURINGPOINTS:

Cell size

[mm
90.
100.
100.
75.
75.
75.
75.
75.
75.
100.
100.
100.
100.
100.
100.
112.
100.
100.
100.
100.
100.
100.
90.
100.

[eNoNoloNoNoNoNeoN NeololoNoloBololoNoloNeoNoNoNeNoRo

N
[€)]

[
i
~J

N
[€)]

Average Values

Mp. Pipe Location

nr. nr. [mm]
1 1 150.0000
2 2 0.0000
3 3 1400.0000
4 4 75.0000
5 10 0.0000
6 22 1800.0000
7 23 0.0000
SYSTEMBOUNDARIES
Attachments

298

W.Heat

[eNoNoloNoNoNeNe]

(@]

I S T T T R
OO W®U O W ®W ™

|
o

18

[kJ]

.000
.000
.000
.000
.000
.000
.000
.000
.000
.473
.468
.353
L7711
.448
.098
.405
.748
.563
.611
.623
.863
.323
.846
.299

Diameter Pressure

[m] [bar]
540.0000 0.9795
300.0000 1.9566
300.0000 1.9515
150.0000 1.9417
170.0000 2.9301
200.0000 2.9384
300.0000 0.9802
Nr Pipe

Wall T Fric. coeff. Lam.
[K] [-1]
300.00 0.020000
450.00 0.020000
320.00 0.020000
373.15 0.020000
373.15 0.020000
373.15 0.020000
373.15 0.020000
373.15 0.020000
373.15 0.020000
579.15 0.020000
750.00 0.020000
750.00 0.020000
750.00 0.020000
750.00 0.020000
750.00 0.020000
730.00 0.020000
730.00 0.020000
730.00 0.020000
730.00 0.020000
730.00 0.020000
730.00 0.020000
700.00 0.020000
500.00 0.020000
310.00 0.000001
Temp. Ms.Temp. Velo. Massflow
[K] [K] [m/s] [g/s]
298.0 298.0 9.4 2457.5291
378.7 378.7 19.3 2457.5363
336.4 336.4 20.9 2992.4411
344.1 324.2 14.2 502.0132
1049.1 1174.6 24.6 527.8953
985.4 991.1 101.4 3304.7466
813.9 814.9 111.5 3305.2121

Mass flow

Fric.

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

0.

Mas
[g/c

589.
589.
718.
120.
126.
793.
793.

Coeff.

(-]
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000001

sflow
ycle]

8070
8087
1859
4832
6949
1392
2509

Heat Factor
(-]
0.000000 41.
0.000000 98.
0.000000 197.
0.000000 1
0.000000 1
0.000000 1
0.000000 1
0.000000 1
0.000000 1
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68.
1.000000 68
1.000000 68.
1.000000 14
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 28.
1.000000 56.
1.000000 6.
-157.151917 1600.
To.Ent.f. To.Ent.f.
[kJ/s] [kJ/cyc.]
-0.361 -0.0867
200.283 48.0679
116.143 27.8743
16.996 4.0791
549.976 131.9941
2634.866 632.3680
1928.613 462.8670

Volume

[dm3]
223979
960169
920337

.325359
.325359
.325359
.325359
.325359
.325359

094021
094021
094021
094021

.094021

094021

137167

274334
274334
274334
274334
274334
548668
361725
000000

COOLER_PIPE

Mach. Wtemp.

(-]
.03
.05
.06
.04
.04
.17
.20

OO OO OoOoOo

[K
300.
450.
320.
373.
579.
700.
500.

]
0
0
0
1
1
0
0

OO OO OoOOoOo

Converg.

(-]

.461E-05
.556E-05
.223E-04
.140E-05
.492E-04
.723E-04
.613E-04



Nr.
SYSTEMBOUNDARY 1 1
SYSTEMBOUNDARY 2 16
SYSTEMBOUNDARY 3 23
PLENUMS: Average Values
Pl. Pressure Temp.
nr. [bar] [K]
PLENUM 1 1.9511 337.71
ATRCOOLER 1 1.9563 368.26
ATRCOOLER 1 1.9563 338.13
PLENUMS
Attachments
Type Nr Pipe
Nr.
PLENUM 1 3
PLENUM 1 4
PLENUM 1 5
PLENUM 1 6
PLENUM 1 7
PLENUM 1 8
PLENUM 1 9
ATRCOOLER 1 2
ATRCOOLER 1 24
ATRCOOLER 1 3
ATRCOOLER 1 24
TURBOCHARGERS: Average Values
Compressor
TCh. Work Press.rat. Boostpres.
nr. [kJ] (-] [bar]
1 48.1542 2.0000 1.9600

[g/
589

0
793

3

2

2

Mas
(g/

720.
120.
120.
120.
121.
121.
120.
589.
606.
714.
672.

168.

cycle]
.8065
.0000
.2970

Mass Wallheat

[g]
622.190
Attached
Attached
Attached
Attached
Attached
Attached
Attached
220.410
Attached
Attached
418.333
Attached
Attached

s flow
cycle]
9616
4466
4287
674
3141
8696
6556
8433
6429
9290
2023

Work
[kJ]
1240

[kJ]
0.000
pipe 3: 720.
pipe 4: 120.
pipe 5: 120.
pipe 6: 120.
pipe 7: 121
pipe 8: 121.
pipe 9: 120.
0.000
pipe 2: 589.
pipe 24: 606.
0.000
pipe 3: 714.
pipe 24: 672.
Turbine

Press.rat.

[-]
3.1290

Dis.coeff. Turb./tot. VIG-pos Comp.

(-]

9616
4466
4287
6743

L3141

8696
6556

8433
6429

9290
2023

0.1250

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

g/cycle
g/cycle

g/cycle
g/cycle

(-] (-]
1.0000 1.000

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

Calculation

mode

Turbinesize



Attached pipe 1:
Attached pipe 2:
Attached pipe 23:
Attached pipe 22:

589.8083 g/cycle
589.8097 g/cycle
793.2643 g/cycle
793.2528 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]
Peak Fir.Pres. [bar]
at Crankangle [deg]
Peak Pres.Rise[bar/deg]
at Crankangle [deg]
Peak Fir. Temp. [K]
at Crankangle [deg]
Peak T burned [K]

at Crankangle [deg]
Res. Gascompr. [bar]
at Crankangle [deg]

Total
Engine

399.0074

111.69
12.07
3.51
-1.50
2280.62
27.17
2685.86
2.90
3.30
346.65

Emissions (Classic Species Transport) :

NOx: Calculated based on MTZ 34 1973
SOOT: Calculated based on MTZ 5/2002

NOX [g/kWh]
NOX [g/h]
NOX [ppm]
Soot  [g/kWh]
Performance:
IMEP [bar]

Rel. to Ave. [-]

(12) .
(63) .

13.895786
37749.473554
3178.90
0.051238

17.4471

Cyl.
0.
420.
480.
1200.
0.

1

00
00
00
00
00

66.5012

13.
13.

00
00

2Z-Vibe

-12.
70.
111.
11.
3.

-1
2281.
27.
2685.
2.

3.
342.

00
00
67
99
51

.49

75
15
75
94
75
27

13.876016
6293.820865

3191.

34

0.051996

17.4774
1.0017

Cyl.
240.
420.
480.

1200.
0.

2

00
00
00
00
00

66.5012

13.
1.

00
01

27-Vibe

-12.
70.
111.
12.
3.

-1
2282.
27.
2686.
2

3.
346.

00
00
64
12
51

.55

69
20
13

.99

45
64

13.864593
6299.485128

3194.

65

0.049804

17.5068
1.0034

Cyl.
480.
420.
480.

1200.
0.

3

00
00
00
00
00

66.5012

13.
13.

00
00

2Z-Vibe

-12.
70.
111.
12.
3.

-1
2281.
27.
2686.
2.

3.
342.

00
00
64
09
51

.80

89
04
27
96
64
85

14.002888
6300.966080

3189.

26

0.052376

17.3421
0.9940

Cyl.
120.
420.
480.

1200.
0.

4

00
00
00
00
00

66.5012

13.
13.

00
00

2Z-Vibe

-12.
70.
111.
12.
3.

-1
2279.
27.
2685.
2.

3.
345.

00
00
72
06
51

.57

85
22
30
88
15
75

13.908351
6285.435999

3165.

45

0.051352

17.4151
0.9982

Cyl.
600.
420.
480.

1200.
0.

5

00
00
00
00
00

66.5012

13.
13.

00
00

27-Vibe

-12.
70.
111.
12.
3.

-1
2276.
217.
2685.
2.

2
351.

00
00
82
14
51

.30

33
16
93
80

.68

85

13.882204
6278.675889

3148.

39

0.050621

17.4288
0.9990

Cyl.
360.
420.
480.

1200.
0.

6

00
00
00
00
00

66.5012

13.
1.

00
01

2Z-Vibe

-12.
70.
111.
12.
3.

-1
2281.
27.
2685.
2.

3.
350.

00
00
67
04
51

.29

17
23
75
83
12
56

13.841689
6291.089594

3184.

73

0.051289

17.5123
1.0037



IMEP Exh. [bar]

IMEP Int. [bar]

IMEP Gasex. [bar]
IMEP HP [bar]

FMEP [bar]

BMEP [bar]

AMEP; SMEP [bar]

ISFC [g/kWh]

Rel. to Ave. [-]

ISFC (tr.f.) [g/kWh]
BSFC [g/kWh]
Indicated Eff. [-]
Iso vol. comb. Eff [-]
Polytropic Coeff. [-]

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

gl
s]
gl
s]

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 [
J
k
[

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]

-3.0639

1.6880

-1.3759
18.8230

1.1069

16.3402

0.0000

201.6800

191.6800
205.3417

39.
.000000
162.

39.
162.

0.4171
0.9095

000000

500000
000000
500000
1.0000

1669.31316
1667.55572

39.098

2.648
.695
.495
.655
.000

0.153
46.181

O Wb Ww

1667.54086
1667.54914
1667.53425

-1.
-6.
-2.

0.9989
1.0000

506953
278969
671738

-3.0319
1.6895
-1.3424
18.8198
1.1081
16.3693
0.0000
201.3302
0.9983
191.3302
204.9587
0.4178
0.9096
1.3700

6.500000
0.000000
27.083333
6.500000
27.083333
1.0000

278.22027
277.92106
39.169
2.649
.701
.502
.651
.000
0.153
46.011
277.91857
277.92106
277.91857
0.9989
0.9989

O Wb W

-0.250509
-1.043789
-0.444487

-2.9984
1.6897
-1.3088
18.8156
1.1092
16.3976
0.0000
200.9921
0.9966
190.9921
204.5886
0.4185
0.9093
1.3701

6.500000
0.000000
27.083333
6.500000
27.083333
1.0000

278.22003
277.93509
39.234
2.648
.696
.496
.658
.000
0.150
45.941
277.93258
277.93509
277.93258
0.9990
0.9990

O Wb W

-0.250862
-1.045258
-0.445182

-3.1664
1.6878
-1.4786
18.8207
1.1027
16.2394
0.0000
202.9006
1.0061
192.9006
206.6781
0.4145
0.9093
1.3703

6.500000
0.000000
27.083333
6.500000
27.083333
1.0000

278.21906
277.92516
38.857
2.649
.706
.508
.679
.000
0.157
46.749
277.92267
277.92516
277.92267
0.9989
0.9989

O Wb W

-0.254834
-1.061808
-0.448983

-3.0957
1.6873
-1.4084
18.8235
1.1056
16.3095
0.0000
202.0503
1.0018
192.0503
205.7470
0.4163
0.9097
1.3703

6.500000
0.000000
27.083333
6.500000
27.083333
1.0000

278.22267
277.92175
39.026
2.649
3.692
4.492
3.657
-0.001
0.153
46.169
277.91928
277.92175
277.91928
0.9989
0.9989

-0.251243
-1.046846
-0.445681

-3.0951
1.6856
-1.4095
18.8383
1.1061
16.3227
0.0000
201.8916
1.0010
191.8916
205.5733
0.4166
0.9097
1.3705

6.500000
0.000000
27.083333
6.500000
27.083333
1.0000

278.21059
277.92949
39.056
2.648
3.685
4.484
3.655
-0.001
0.155
46.181
277.92707
277.92292
277.92046
0.9990
0.9990

-0.250455
-1.043563
-0.444062

-2.9962
1.6883
-1.3079
18.8202
1.1095
16.4028
0.0000
200.9294
0.9963
190.9294
204.5200
0.4186
0.9096
1.3702

6.500000
0.000000
27.083333
6.500000
27.083333
1.0000

278.22053
277.92317
39.249
2.649
3.689
4.487
3.629
0.000
0.150
46.038
277.92069
277.92317
277.92069
0.9989
0.9989

-0.249049
-1.037705
-0.443343



Reference Values at Start of High Pressure:

Pressure at SHP[bar]
Temperature [K]

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

1.9407
384.97

2969.760531

162.500000
0.9996
1.0000

18.42
1.2529

Excess Air Ratio [-]
Reference Values at Start Of Combustion:

Pressure [bar] 53.0340
Temperature [K] 940.74
Residual Gas:

Res.gas content [-] 0.0613
External EGR [-] 0.0168
Internal EGR [-] 0.0445
Com.Prod.Mass. at EO [g] 795.097879
Res.gas mass at SHP [g] 46.548031
Res.gas aspirated IN [g] 12.764991
Res.gas from intake [g] 14.389039
Rel. to Total [-] 0.3091
Res.gas flow EX [g] 763.354535
Res.gas from exhaust [g] 0.000000
Rel. to Total [-] 0.0000
Gas Exchange:

Volumetric Eff. [-] 1.5589
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.8874
Total Mass at SHP[g] 759.0327
Mass Delivered [g] 725.40204
Mass Delivered [g/s] 3022.50850
Delivery Ratio [-] 1.5872
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.9035
Av.Airmass at SHP[g] 718.6207
Air Delivered [g] 712.74253
Air Delivered [g/s] 2969.76053
Airdeliveryratio [-] 1.5595
Rel. to Ave. [-]

Rel. To PL 1 [-] 0.8877

1.9406
385.34
494.091539
27.083333
1.0000
1.0000
18.39
1.2512

53.2424
942.36

0.0617
0.0150
0.0467
132.389533
7.793263
1.892911
3.674959
0.4716
126.595736
0.000000
0.0000

1.5567
0.9986
0.8861
126.3752
120.44887
501.87029
1.5812
0.9963
0.9001
119.6142
118.58197
494.09154
1.5567
0.9982
0.8861

1.9407
385.48
493.952462
27.083333
0.9995
1.0000
18.38
1.2502

52.9456
941.39

0.0621
0.0149
0.0472
132.422819
7.851379
1.883214
0.000000
0.0000
126.509106
0.000000
0.0000

1.5554
0.9978
0.8854
126.3350
120.43180
501.79919
1.5810
0.9961
0.9000
119.5161
118.54859
493.95246
1.5563
0.9980
0.8859

1.9393
385.04
494.257679
27.083333
1.0000
1.0000
18.40
1.2515

52.7933
940.03

0.0614
0.0164
0.0450
132.451786
7.764748
2.077217
3.682900
0.4743
128.124617
0.000000
0.0000

1.5572
0.9989
0.8864
126.3866
120.67585
502.81604
1.5842
0.9981
0.9018
119.6408
118.62184
494.25768
1.5572
0.9986
0.8864

1.9416
384.92
495.745517
27.083333
0.9984
1.0000
18.42
1.2533

52.8735
939.77

0.0616
0.0185
0.0431
132.652839
7.795942
2.337977
3.570505
0.4580
127.358738
0.000000
0.0000

1.5594
1.0003
0.8877
126.5819
121.31690
505.48709
1.5926
1.0034
0.9066
119.8161
118.97892
495.74552
1.5619
1.0016
0.8891

1.9417
383.97
497.352312
27.083333
1.0000
1.0000
18.51
1.2590

53.2918
939.82

0.0594
0.0200
0.039%4
132.704825
7.534588
2.533246
3.460675
0.4593
127.780192
0.000000
0.0000

1.5670
1.0052
0.8920
126.8991
121.87147
507.79780
1.5999
1.0080
0.9107
120.3569
119.36455
497.35231
1.5670
1.0048
0.8920

1.9404
385.07
494.361022
27.083333
1.0000
1.0000
18.40
1.2518

53.0573
941.04

0.0617
0.0161
0.0456
132.476077
7.808111
2.040426
0.000000
0.0000
126.986146
0.000000
0.0000

1.5576
0.9992
0.8866
126.4548
120.65714
502.73809
1.5840
0.9980
0.9016
119.6767
118.64665
494.36102
1.5576
0.9988
0.8866



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

]

712.48463
2968.68595
0.9996

0.9468
0.0000
0.0000

-61.6119
-74.95188
-60.94799

-197.51173
Pressure Phase:
-57.406061
-68.91923
-45.36516
-171.69101

Wall Heatlosses Related to Heatinput:

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

Reference Values at EO:

Pressure [bar]
Temperature [K]
A/F-Ratio [-]
Com.Prod.Conc. [-]
Fuel Concentr. [-]

-0.0369
-0.0449
-0.0365
-0.1183

393.97
1374.52

7.38
1397.58
18.16
0.99895
0.000000

Average Values of Pipeattachements:

Attached Pipe
V1v/Prt.Op.Clr.Omm[deg
V1v/Prt.Op.Eff.0mm[deg
V1v/Prt.Op.Eff.lmm[deg
V1v/Prt.Op.Udef.mm[deg
V1v/Prt.Cl.Clr.Omm[deg
V1v/Prt.Cl.Eff.O0mm[deg
V1v/Prt.Cl.Eff.lmm[deg
V1v/Prt.Cl.Udef.mm[deg
Cam Phasing [deqg]

118.58197
494.09154
.0000
.0004
.9465
.0000
.0000

[oNoNON SIS

-10.2853
-12.51119
-10.14717
-32.94364

-9.57988
-11.50052
-7.57478
-28.65518

-0.0370
-0.0450
-0.0365
-0.1184

394.10
1375.65

7.38
1397.91
18.15
0.99894
0.000000

358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

118.48365
493.68189
.9995
.9998
.9460
.0000
.0000

[eNoNeoloNe]

-10.2730
-12.49601
-10.16726
-32.93629

-9.57220
-11.49109
-7.56290
-28.62619

-0.0369
-0.0449
-0.0365
-0.1184

393.40
1375.69

7.39
1399.11
18.13
0.99899
0.000000

358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

118.62184
494.25768
.0000
.0004
.9466
.0000
.0000

[oNoNON SIS

-10.2988
-12.52755
-10.22551
-33.05190

-9.56631
-11.48448
-7.56059
-28.61138

-0.0370
-0.0450
-0.0368
-0.1188

394.42
1375.47

7.39
1398.37
18.16
0.99895
0.000000

358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

118.78596
494.94151
.9984
.9987
.9466
.0000
.0000

oNoNeoNoNe]

-10.2611
-12.48321
-10.16355
-32.90785

-9.56528
-11.48380
-7.55200
-28.60108

-0.0369
-0.0449
-0.0365
-0.1183

393.94
1374.23

7.39
1396.89
18.18
0.99894
0.000000

358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

119.36455
497.35231
.0000
.0004
.9484
.0000
.0000

[oNoNeN SIS

-10.2414
-12.46215
-10.15963
-32.86319

-9.55034
-11.46731
-7.55020
-28.56785

-0.0368
-0.0448
-0.0365
-0.1181

394.74
1371.33

7.38
1395.53
18.20
0.99894
0.000000

358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74

118.64665
494.36102
.0000
.0004
.9464
.0000
.0000

OO O

-10.2522
-12.47178
-10.08486
-32.80886

-9.57261
-11.49204
-7.56469
-28.62933

-0.0369
-0.0448
-0.0363
-0.1179

393.20
1374.76

7.38
1397.67
18.16
0.99894
0.000000

358.00
363.63
375.36
363.63
544.00
539.74
528.00
539.74



2418.333

Massflow [g/cycle] 120.448871 120.431805
Wallheat [kJ/cyclel] -0.001022 -0.001126
rel.to Heatinp.[-] 0.0000 0.0000
Attached Pipe 10 11
V1v/Prt.Op.Clr.Omm[deqg] 176.00 176.00
V1v/Prt.Op.Eff.0mm[deg] 181.63 181.63
V1v/Prt.Op.Eff.1lmm[deqg] 193.36 193.36
V1v/Prt.Op.Udef.mm[deqg] 181.63 181.63
V1v/Prt.Cl.Clr.Omm[deqg] 360.63 360.63
V1v/Prt.Cl.Eff.Omm[deqg] 356.37 356.37
V1v/Prt.Cl.Eff.lmm[deg] 344.63 344.64
V1v/Prt.Cl.Udef.mm[deg] 356.37 356.37
Cam Phasing [deg] 0.00 0.00
Massflow [g/cycle] 126.730470 126.637062
Wallheat [kJ/cyclel -0.424549 -0.417805
rel.to Heatinp.[-] -0.0015 -0.0015
ASSEMBLED: Average Values
Type Nr. -—————————- Inlet-——————---=-  ————————= Outlet
Pressure Temperat. Mass Pressure Temperat.
[bar] [K] [g] [bar] [K]
ATIRCOOLER 1 1.9563 368.26 2220.410 1.9563 338.13
ASSEMBLED
Attachments
Type Nr. Pipe Mass flow
Nr. [g/cycle]
ATRCOOLER 1 2 589.8433
ATRCOOLER 1 3 714.9290
JUNCTIONS: Average Values
Junction 1: Attached pipe 15: -130.7949 g/cycle
Attached pipe 16: -1.7090 g/cycle
Attached pipe 17: -132.4417 g/cycle
Junction 2: Attached pipe 14: -130.9596 g/cycle
Attached pipe 17: -133.4905 g/cycle
Attached pipe 18: -264.3590 g/cycle
Junction 3: Attached pipe 13: -129.6840 g/cycle
Attached pipe 18: -264.8636 g/cycle
Attached pipe 19: -394.5414 g/cycle
Junction 4: Attached pipe 12: -131.1383 g/cycle
Attached pipe 19: -396.5356 g/cycle
Attached pipe 20: -527.6677 g/cycle

Junction 5: Attached pipe 11: -129.6827 g/cycle

120.675849
-0.000139
0.0000

12

176.00
181.63
193.37
181.63
360.63
356.37
344.63
356.37
0.00
128.259217
-0.436532
-0.0016

Rej.Heat Rej.Heat

[kJ]

18.2994

121.316901
0.001431
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

13
00
63
37
63
63
37
63
37
00

127.494186
-0.425743
-0.0015

[kw]
76.2476

Fric.
[-]
0.000001

121.871473
0.003167
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

14
00
63
36
63
63
37
63
37
00

127.915672
-0.429919
-0.0015

120.657143
-0.000506
0.0000

176.
181.
193.
181.
360.
356.
344.
356.

0.

15
00
63
36
63
63
37
64
37
00

127.120410
-0.416325
-0.0015

coeff.

Heat Factor
(-]

-157.151917



Junction

Attached pipe
Attached pipe
6: Attached pipe
Attached pipe
Attached pipe

OVERALL ENGINE PERFORMANCE:

Indicated Torque
Indicated Power

Friction

Torque

Effective Torque
Effective Power

Required
Required
Required
Required
Required

time for reading the inputfile and initialisation:

20:
21:
10:
21:
22:

55398.
3368.
3514.

51883.
2716.

time for the calculation:

time for writing the outputfile:
total time: .. e e
total CPU-tIme: ...ttt ittt it ittt

-529.1989 g/cycle
-658.8841 g/cycle
-129.1057 g/cycle
-661.1551 g/cycle
-790.2486 g/cycle

03
14
55
49
61

Nm
kw,
Nm
Nm
kw,

Indicated Specific Torque
Indicated Specific Power

Friction Power

Effective Specific Torque
Effective Specific Power

O O OO

.03
.27
.01
.31
.62

min
min
min
min
sec

138.

184.
130.

84

.27

02
03

.81

Nm/1
kw/1,
kW
Nm/1
kw/1,

9.88 PS/1

9.26 PS/1
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JIOJJATOK B
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Mertpouioris

OBUYUCJIIOBAY ITAPAMETPIB CAY

MeTtonuka noBipku (KaniOpyBaHH:)

Po3pobaeno:



3MICT

CxopoueHHs

1.

A e AN - T

Cdepa BUKOpUCTaHHS

HopMmatuBH1 nocuiianus

Onmnepaiiii NOBipKH

3aco0u noBIpKU

Bumorn no kBanidikaiiii moBipHUKIB
Bumoru 6e3neku

YMOBU IPOBEJIEHHS MOBIPKU
[ligroroBKa 10 MOBIPKH

[IpoBeneHHs MOBIPKH

10.OdopmieHHs pe3yabTaTiB MOBIPKH

O o0 o0 W B~ DN

10
11
19
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Mertpouioris
BbBIYUCJIUTEJIb TIAPAMETPOB CAY
MeTonuka noBepku (KaJIuOpOBKH)

Mertpouioris
OBYUCJIIOBAY TAPAMETPIB C1Y
MeTtonuka noBipku (KaniOpyBaHH:)

JlaTta BBEIEHHS « _ » 2018 p.

CKOPOYEHHA

VY naniii Metoauil MOBIpKU (KaniOpyBaHHA) ([alil - MOBIPKK) MPUKUHATI HACTYIMHI
CKOPOYEHHS:

MII — MeToauKka MOBIPKY;

KE — kepiBHUILITBO MO €KCILTyaTallii MoBipeHOTo MpuiIaay;

3BT — 3aco0u BUMIpIOBaIbHOI TEXHIKH;

LIIIT — uudpoBuil npucTpiid, M0 NOKa3ye MPUCTPIN;

EJI — excrumyaTariiitHi JOKYMEHTH.

1. COEPA 3ACTOCYBAHHA

Crnpasxusi MII BcranoBnoe mMeToau noBipku oOuucitoBaya napametpis C/AY,
(mami - mpunaj), MPU3HAYEHOTO ISl BUMIPIOBAHHS YaCTOTU FApMOHIMHUX CUTHAIIIB B -
ana3oH1 4acToT BXifHoro curnany Big 2 g0 10000 ['1. 3 mogansiiuM po3paxyHKOM 3Ha-
yeHHs mexaniyHoro KK/ CAY. MII He nomuproeThCcsi Ha PO3PaxXyHKOBI METOJUKU BU-
3HaueHHs 3HaueHHS MexaHiunoro KKJI CIY.

Hana MII BcTaHOBIIIOE METOM 1 3aCO0M MEPBUHHOI Ta MEPIOIUYHOT MOBIPOK.

[lepionuyHICTh TPOBEACHHS MOBIPKHU MPUJIAy HE PiAllIe OJHOTO pa3y Ha pikK.
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2. HOPMATHUBHI TIOCUJIAHHSA

VY 1iit MeToUIIl € MOCWJIaHHS HAa TaKli HOPMATHBHI Ta 1HII1 JOKYMEHTH:

JNCTY 2708:2006. Metpomoris. [ToBipka 3aco6iB BUMiproBaibHOI TeXHikH. Opra-
HI3aIlis Ta MOPSAJOK IPOBEIECHHS

JNCTY 3215-95 Mertposoris. Merposioriyna atecrallisi 3ac001B BUMIPIOBAIBHOT
TexHiku. Oprasizaiis Ta HopsI0K MPOBEeACHHS

I'OCT 12.1.005-88 CCBII. 3aranbHi caHITapHO-TIr1€HIYHI BUMOTH 10 MOBITPS pO-
00401 30HU

I'OCT 12.1.030-81 CCBII. Enekrpobe3neka. 3axucHe 3a3eMJICHHS, 3aHYyJICHHHS

I'OCT 12.2.003-91 CCBII. O6nagnanus BUpoOHUYE. 3arajibHi BUMOTH O€3MeKu

I'OCT 12.2.007.0-75 CCBII. BupoOu enexTporexHiyHi. 3arajibHi BUMOT'H O€31eKU

I'OCT 12.3.019-80 CCBII. Ucnbrtanus u uamepenus snekrpuyeckue. Ooiue Tpe-
OoBaHuUs OE30MACHOCTH

I'OCT 12997-84 Bupo6u JICII. 3aranbHi TEXHIYHI YMOBH

['OCT 24555-81 Cucrema nepkaBHUX BUIpoOyBaHb npoaykiii. [Topsnok arecra-
1ii BUnpoOyBanbHOTro 00JaHaHHs. 3arajbHi MOJ0XKEHHS

HITAOII 40.1-1.21-98 [lep>xaBHuii HOpMaTuBHMM akT. [IpaBuia Oe3nevyHoi ekc-
TUTyaTalii e1eKTPOYyCTaHOBOK CIIOKHBAYiB.

2. ONEPAIIII MIOBIPKA

1.1 IIpu npoBeneHHI MOBIPKM MOBMHHI OyTHM BHUKOHAH1 orepalii, HaBelIeHI B
tabsuui 1.
Tabnuus 1. Ilepenik onepariiii moBipKu

Homep ny-| [Iposenenns onepariit mpu nosipii
HaiimenyBaHHs onepanii HKTY METO-
TUKA . . .
NEePBUHHOT NepioIUYHOT
1 [(BOBHIIIHIN OIS 9.1 TaK TaK
[lepeBipka e1eKTPUYHOT Mi- :
2 peBIp <P 9.2 TaK H1
[HOCTI 130JISI1111
[lepeBipKka e1eKTPUYHOTO :
3 PEBIP cXIp 9.3 TaK H1
OTIOPY 130JIAL1]
4 | BunpoOyBaHHs 9.4 TaK TaK
5 |Bu3HaueHHS OCHOBHHMX Me-
TPOJIOTTYHUX XapaKTepuc- 95 TaK TaK
TUK
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6 |OdopmieHHs pe3yabTaTiB

NOBIpKH 10 TaK TaK

[Ipu oTpuMaHH1 HETAaTUBHUX Pe3yJIbTaTIB Oy/b-IKOI Omepallii nojanblia NOBIpKa MpHU-
MUHSAETHCA 1 PE3YNIbTATH MOBIPKH BU3HAIOTh HETATUBHUMH.

2. 3ACOBH IOBIPKHA
1.1 Ilpu npoBeaeHH1 MOBIPKU MOBUHHI 3aCTOCOBYBATHCS NIEPEPAXOBaHi B TaOIHII1
2 po6oui etanonu, 3BT 1 normomi>kHe 001aTHaAHHS.

Tabnuus 2. 3BT, poOoui eTanonu i JonoMi>kHe 00J1aIHaHHS, 1[0 BUKOPUCTOBY-
I0ThCSI IPY MTPOBEJICHH] MOBIPKU

HailimenyBanHs 3aco0y BUMIpIOBaJILHOT TEXHIKHM a00 JOMOMDKHOTO 3a-

E}Z{l\f{?; coOy MOBIpKH; HOMEP JTOKyMEHTAa, IO peramMentye TexgifiHi BUMOTH
MIT 710 3ac00Yy, PO3psL 0 NEPIKABHIH MOBIPOUHOT CXeMl 1 (abo)
METPOJIOT1YHI 1 OCHOBHI TEXHIYHI XapaKTePUCTUKH
['irpometp ncuxpomerpuunniit BUT-2:
- Bumip remneparypu Bia 15 no 40°C, A ==+ 0,2°C;
. - BoJiorocTi Bijg 20 1o 93 %, A =+ 7%.

bapomerp-anepoin BAMM-1:
- BuMip armocdepHoro Tucky Big 80 qo 106 klla,
A==+0,2 klla

['eneparop curHaniB HU3bKOYAaCTOTHUY npenu3inuii ['3-110:

- miama3oH yactoT 0,01 I'n - 2 MI'ty (muckpetHo uepes 0,01 I');

- OCHOBHA MMOXUOKa yCTaHOBKM 4acToTH £3-107 I'i;

- - HeCcTabIBHICT YaCTOTH B AUCKPETHUX ToUKax: +5-107 'y (3a 15
xB), £1-10® 'y (3a 3 rox), £3-10® 'y (3a 16 Tox)

Bonbsr™meTp undposuii B7-34:

- BUMIp HaNpyTH MOCTIHHOTO CTPYMY (BEpXHS MEKa MiJalana3oHiB:

9 100 mB, 1 B, 10 B, 100 B, 1000 B);

- BUMIp CUHYCOIaJIbHOI HaNpyru B Aiana3zoni 1o 10 k['1; (BepxHs
Meka migaiama3zonis: 1 B, 10 B);

- Mea JOoMycTUMOi ocHOBHOT nmoxuOku 0,1 %

Meraommerp M4100/3:

- BUMIp onopy nocTiiHoMy cTpymy 10 500 MOw;
- knac ToyHocTi 1,0;

- HoMiHabHa BuXinHa Hanpyra 500 B
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Jlxepeino noctiHoro cTpymy b5-43:
- HailOUTbIIe 3HAaYeHHS Hanpyru 9,99 B;
- norryctuMi BiaxmwieHHs = 0,5% Bix BCTAHOBJIECHOTO 3HAYCHHS.

1.2 lomyckaeTbesl 3aCTOCYBaHHS 1HIIMX poOouux eranoHiB, 3BT abo momomixk-
HOTO 00JIaJHAaHHS, 1110 3a0€3MeUyI0Th BUMIpP BIAMOBIAHUX MapaMeTpiB 3 HEOO-
X1IHOIO TOYHICTIO.

1.3 PoGoui eTanonu, sKi 3aCTOCOBYIOThCS IPU MOBIPILl, MTOBUHHI OyTH MOBIPEH1 K
poOoui eranonu 3rigHo JCTY 2708. 3BT, mo 3acTocoByIOThCS IIPH MOBIpILI,
noBuHH1 OyTH noBipeHi 3rimHo JJCTY 2708 a6o npoiT METPOJIOTIYHY aTecTa-
1ito 3rigHo 3 JICTY 3215, 1 MmaTu 4MHHI CB1OILTBA MPO MOBIPKY a00 JAep>KaBHY
METPOJIOTTYHY aTeCTallilo.

2. BAMOI'M 10 KBAJI®IKALII MOBIPHUKIB
1.4 TlepeBipky npuiiaay MOKe MPOBOJUTHU MOBIPHUK, SIKUWA Ma€ BIATIOBIIHUIM aTe-
CTaT MOBIPHUKA 1 MPAKTUYHUM JTOCBIJ B 00J1ACTI PAIIOTEXHIYHUX BUMIPIOBAHb.
1.5 Jlo moBipKHU AOMYCKaIOTHCS 0COOM, SIKI MPOMIUIM IHCTPYKTAX 3 TEXHIKU Oe3-
MEKH MPU POOOTI HA €NEKTPOYCTaHOBKAX.
1.6 Ilepen npoBeaeHHSIM MOBIPKHU MOBIPHUKY HEOOXIHO BUBYUTH THCTPYKIIIO 3
eKCIUTyaTarii.

2. BUMOI'A BE3IIEKH

1.8 Tlpu npoBeieHH1 TOBIPKM MOBUHH1 OyTH TOTPUMaHI 3arajbHi MpaBuiia 3 TEXHIKU 0e3-
neku BignosigHo 10 'OCT 12.2.003 1 T'OCT 12.3.019.
1.9 OcHoBHI BUMOTH Ta HEOOXITHI YMOBH JJIsl 3a0€3MeUeHHs] O0e3MeKH IIiJ] Jyac MpoBe-
JICHHS TTOBIPKHU:

- YMOBHU IOBIPKHM NOBHHHI BiJIOBi/IaTH BUMOraM, BcraHoBieHuM B CII 1042-73;

- Ha poO0OYOMYy MICIII TOBUHHA OyTH 3a0e3nedyeHa OCBITIEHICTh (3arajibHa Ta Mic-
reBa) 3rimHo BHill 11.4;
MIKpPOKJIIMAT B MOBITP1 po6ouoi 300K noBuHeH Binnosigatu 'OCT 12.1.005-88;
B YAaCTHHI eJIeKTpoOe3neku moBuHH1 0yTu notpumani Bumoru HITAOIT 40.1-1.21.

3a3eMIUTH BCl IPWIAIH, 1110 BXOJATh A0 CKJIaay poOOYOro Micis AJisi MpoBe-

JICHHS! TIOBIPKU. 3a3eMJIEHHS HEOOX1IHO MPOBOJUTHU paHIllle IHIIUX MPUEIHAHB, BIA'€/1-
HAHHSA 3a3€MJIEHHS - ITICJIA BCiX Bix'eaHauHb BiamosiaHo 10 ['OCT 12.1.030.

2. YMOBHU NPOBEJIEHHS TOBIPKHA
[Ipu npoBeeHH1 MOBIPKU MOBUHHI MIATPUMYBATUCS HACTYIHI YMOBH:
- TemIepaTypa HaBKOJUIIHBOI'O CEPEIOBUILA 10...30 °C;
- BIJHOCHA BOJIOTICTh HABKOJIUIIIHHOTO CEPETOBUIIA 50...80 %;
- arMoc(hepHuil TUCK ot 96 no 104 klla;



238

- Hampyra UuBJIEHHs 0JlHO(a3He 220+ 10 B;

- 4acTOTa HaNpyrd MepexXi >KUBJICHHS 50,0+ 1T

- BIICYTHICTb 30BHIIIHIX MarHiTHUX MOJIB (KpIM 36MHOT0), L0 BIUIUBAIOTh Ha
poOOTY IpHITaIiB.

2. 2. IIAI'OTOBKA 1O IOBIPKHA

2.1 Ilepen mpoBeAeHHSIM MOBIPKHU CJI1J] BUBYUTH TE€XHIUHI OMUCH Ta KEPIBHUIITBA
M0 eKCIuTyaTalii Ha BUBipeHoro npuiaay 1 3BT, 110 3acTOCOBYIOTHCS TPU MOBIPKHU.

2.2 Ilepen npoBeAeHHSIM MOBIPKY MOBUHHI OyTH MiITOTOBIIEH1 JOTIOMIXKHI1
MPUCTPOT 3 KOMILJIEKTIB OBIPEHOI0 MpUIaAy 13ac001B MOBIPKH.

2.3 Ilepen mpoBeIeHHAM MOBIPKH 3ac0o0y MOBIPKHU MOBUHHI OyTH 3a3€MJICHI Ta BU-
TpUMaH1 B YBIMKHYTOMY CTaH1 [IPOTATOM 4acy, 3a3HaY€HOr0 B €KCIUTyaTalliiHIN T0KyMe-
HTalli Ha HUX.

3. MPOBEJEHHS ITOBIPKA

9.1 3oBHilIHI orJIsI]

9.1.1 KoMmiekTHICTh BUBIpEHOTO IIpuUiiay noBuHHa Bianosinatu EJ] Ha HbOTO.
9.1.2 IIpu npoBeieHH1 30BHIIIHBOTO OTJIAly MOBUHHI OYTH NEepeBipeHi:

- BIJICYTHICTh BUJUMHUX MEXaHIYHUX MOLIKOKEHb KOPIYCY, NePeIHbOI aHeN i,
OpraHiB yINpaBJIiHHS, BC1 HAITUCH HA MAHEJISIX MOBUHHI OYTH YITKUMHU 1 ICHUMU;

- HasIBHICTH 1 IIUTICHICTb IJIOMO (SIKIIIO BOHM mepen0ayeHi);

- HAsBHICTbH 1 MIITHICTh KPIMJICHHS! OpraHiB YIPABIIHHS 1 KOMYTallii;

- po3'eMH, KJIEMH 1 BAMIPIOBAJIbHI JPOTH HE MOBUHHI MAaTH MOIIKOJKEHb 1 MO-
BHUHHI OyTH YUCTHUMHU.

9.2 lepeBipka eJJeKTPUYHOI MilTHOCTI i30J1s il

9.2.1 TlepeBipKy €JIEKTPUIHOT MIITHOCTI 130JIA111i TPOBOJISITH 32 METOJMKOIO, BU-
knazeHoro B 'OCT 12997. 3nadyeHHs 1 Buj BUNPOOYBAJIbHOI HAPYTU BUOUPAIOTH BijI-
noBigHO 10 'OCT 12997, Touku #oOro 3acTocyBaHHS BUOUPAIOTh MPU aHATI31 CXeMU
MIAKITIOYEHHS NPWIANy 10 MEPEexi, aie B OyIb-IKOMY BHUIAJKYy BUIPOOYBajbHY Ha-
NpYry NPUKIAJAI0Th MIK:

- KOpITyCOM 1 BciMa poO3'€THAHUMHU JIAHIFOTaMHU, SKI TONEpeaHbO 00'€THaH1 B
TPYIIU 1 B TPyNax 3aKOPOUYCH1 MI>K COOO0I0: JTAHITIOTH KUBJICHHS, JIAHITIOTH BUX1THUX TTPU-
CTpOiB, BX1AHI KOJia 1 T.1.;

- TIOMapHO MDX yCiMa TpylaMu po3'eTHAHUX JIAHIIOTIB Y BC1X MOXKJIUBHUX KOMOI1-
HaIlIfX.

9.2.2 Pe3ynbTaTH NEPEBIPKU BBAXKATH MO3UTHUBHUMH, SKIIO HE B1IOYJIOCS MpPO-
0010 a00 MOBEPXHEBOTO NMEPEKPUTTS 13011111, [TosiBa KOPOHHOTO PO3PSATY HE € O3HAKOIO
HE3aJI0BUTbHUX BUIIPOOYBaHb.
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9.3 IlepeBipka eJJeKTPUYHOIO ONOPY i30Js1Iil

9.3.1 TlepeBipKy €IEKTPUYHOTO OIMOPY 130JIA1Iil TPOBOJATH 32 METOAUKOIO, BH-
knazeHowo B 'OCT 12997. BuMmiproBaHHS ONOpY 130JIA1111 TPOBOJATH 3 IOIIOMOTOI0 M€-
rommetpa M4100/3.

9.3.2 Touku mpuKIageHHA BUNPOOYBaJIbHOI HANPYrd BHOUPAIOTHh BiIMOBIIHO
nmomn. 9.2.1.

9.3.3 Pe3ynbratu nepeBipku BBaXKATH MO3UTUBHUMH, SKIIO BUMIPSIHE 3HAUCHHS
€JIEKTPUYHOTO OMOPY 130J1s111i cTaHOBUTH HEe MeHIe 20 MOwm.

9.4 OnpoOyBaHHs

9.4.1  JlomyckaeTbcs MPOBOJUTU ONPOOYBaHHS Bijipasy MICHs BKIIOUYEHHS BUBI-

pEHOro npuiamdy.

9.4.2 BkJOYMTH BUBIpEHMI NpHIIajl, nepeBipuTH 3rifgHo 3 po3auioM PE «Ilpu-

CTpiit 1 poOOTa MpUIIaay» MOKIHUBICTh 3MIHU PEXXUMIB POOOTH, 3aHECEHHS 1 3YUTYBAHHS
JaHUX MPHU NPOTrpaMyBaHHI.

[TigkIr0YnTH BX11 BUBIPEHOIO MPUIIAJLY 10 TeéHepaTopa CIHOCY1AaIbHOTO CUTHAIY,
Kepylo4l BXO/IM BUBIPEHOTO MpUiIaay 10 KOMYTaI[IHHUX MPUCTPOIB BIATIOBIAHO 10 CXEM
MIIKJII0YeHHS, HaBegeHuMH B po3aiti PE «IIpuctpiii 1 po6oTa npuiamy».

9.4.3 Opranamu ynpaBiIiHHS T€HEpaTOpa IMITYJIbCiB, BCTAHOBUTH:

- 4aCTOTY CUHYCOiJaIbHOTO CUTHAITY, PIBHY MaKCUMaJbHii po00oUiif 4acTOTI BUBIPEHOT'O
npuiany,
- aMIUTITYJly CUTHaJy BiAMOBIIHO 10 1. 9.4.2.
Crnocrepiratu 3MiHy nokazanb Ha L{ITY BuBipenoro npunanmy.

9.5 Bu3HAYECHHHA OCHOBHHMX METPOJIOTIYHUX XaPAKTEPUCTUK
[lepen BU3HAYEHHSM METPOJIOTTYHUX XapAaKTEPUCTUK BUBIPEHOTO MPUJIATy ITOBU-
HeH OyTH BUTPUMAHUU y BKIIOUEHOMY CTaHi He MeHIle 30 XBUIMH.
Jjist mpoBeieHHS! TApUPOBKH 1 atecTtalii 1-ro kaHamy BUMIPIOBAHHS YaCTOTH 310-
paTH cxeMy BUMIpIB, MOKa3aHy Ha puc.l.

Taomurg Ne3
IMapametp ﬂlaF{aSOH KonTpoiibHi Pos'em HOMCpI/I.
BUMIpIOBaHb, 1] | 4acToTH, ['I1 npuiagy | KOHTAKTIB

TTepmmii KaHai 5, 10, 100, 1000,
er/;i IOBaHHS 2-10000 '} 4000, 5000, 6000, iy 3,4

0 7000, 8000, 10000
4acTOTH

I

Hpyruii kaHan 5, 10, 100, 1000,
BI/II:)I\Zi IOBaHHS 2~ 10000 T 4000, 5000, 6000, 2 1,4

b 7000, 8000, 10000
4acTOTH I
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Pucynok 1 — Cxema BuMiproBaHb

3 mxepena nocrikHoro ctpymy B5-43 nogatu Hanpyry xkusiedds 9.00 B Ha ko-
HTakTu 1 (+), 4 (-) po3'emy L3 enexTponHoro odbuuciroBaya 3rigHo Puc.1.
Bin renepatopa ['3-110 nogatu cunycoinansHuii curnan ammtitygowr 0.5 B Ha
KOHTaKT 3,4 po3'emy III1 enekTpoHHOr0 OOUYHUCTIOBAYA.
KoediienT TapupoBku kKaHany B pexxuMi «MeTposoris» BCTAHOBUTH piBHUM |
(K1 =1). BennunHy BUX1IHOI'O CUTHAIy CIIOCTEPIratoTh 1 GIKCYIOTh Ha €KpaH1 JTUCILIEIO
oOuucmoBaya (B I'). KoHTposIbH1 4acTOTH BCTaHOBIIIOIOTHCS 3T1AHO 3 Ta0Onuiero Ne2.

OcHoBHY OXHUOKY 6 B% B1J HOPMYIOUOI'0 3HAUEHHS OOUUCIIOIOTh Ha KOXKHIN
KOHTPOJIbHIN TOYIll HE MeHIIe HIK Mo 20 crocTepeKeHHIM B 11K TOYIl IPU IPSIMOMY 1
3BOPOTHOMY XOZaX I'paJyloBaHb 3a GOpPMYJIO0:

f;tsM.i - fp.a.i

p.o.i

Sy = -100%

e On; — BITHOCHA MOXHOKA 1-r0 BUMIpIOBaHHs, %;
Jusw i — PE3YIBTAT 1-r0 BUMIPIOBAHHS YaCTOTH, BUMIPSHUN BUBIPEHUM IpU-
nagom, I'n;
Jp.o.i — 4aCTOTa CUTHAILY, BUMIpsIHA €TaJJOHHUM IpuiaagaoM, I'i.
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BusHaunTti MakcuManbHy BIZHOCHY MOXUOKY B JIaHIA KOHTPOJIbHIM TOUIII 3a pe-
3yJlbTaTaMu Cepii BAMIPIOBAHb.

AHAJNOTIYHO MPOBOIITHCS KOHTPOJIBHI 3aMIpH Ta PO3PaXyHKH 110 IPYroMy BUMi-
PIOBAIBHOMY KaHaJly IpWiIaay, IpeAcTaBIeHOMY B TaOauili Ne3.

3. O®OPMJVIEHHA PE3YJIBTATIB ITIOBIPKH

PesynpTaTi noBipku opopmisitorbes BianosiaHo g0 JCTY 2708: 2006.
10.1 Pe3ynbrat BUMiproBaHb, OTPUMAHI MiJ] Yac MPOBEICHHS MOBIPKH, 0HOpM-
JSIOTHCS MPOTOKOJIOM, SIKUU MIJIUCYIOTh O€3MmocepeHl BAKOHABIII.



30BHIIIHI yMOBH:
Hianazon Bumipis: 2 — 10000 I'ry ;

IIpoToxo.
BUIIPOOYBaHb 1-T0 KaHaly BUMIPIOBAHHS YaCTOTH

Koeo. tapuposxkn K= 1

TemriepaTypa Bizk. nmositps 23 °C; BigHOCHa Boyoricth 56 % ; armocdepHuii THCK 762 MM.pT.CT. ;

ITynkt meronuku 9.5;

3anasacupiif KOHTPOMbHBIH 5 10 100 1000 4000 5000 6000 7000 8000 10000
napamerp ; (')
1 3amip 5.006 10.012 100.082 999.022 4000.572 | 5000.251 | 6000.674 | 7000.777 | 8000.324 | 10000.48
2 3amip 5.006 10.013 100.084 999.022 4000.574 | 5000.253 | 6000.676 | 7000.775 | 8000.326 | 10000.47
3 3‘”“:}’ 5.007 10.013 100.082 999.024 4000.572 | 5000.253 | 6000.674 | 7000.777 | 8000.326 | 10000.47
4 samip 5.006 10.013 100.082 999.022 4000.572 | 5000.253 | 6000.674 | 7000.777 | 8000.324 | 10000.47
Criocrepexysani ';iZﬁg 5.006 10.012 100.082 999.023 4000.574 | 5000.253 | 6000.674 | 7000.775 | 8000.324 | 10000.48
BCTHUMHI B KOH- 7 samip 5.006 10.013 100.083 999.022 4000.572 | 5000.254 | 6000.674 | 7000.777 | 8000.324 | 10000.48
TpONBHIiH TOuIL 8 3amip 5.006 10.012 100.082 999.022 4000.572 | 5000.253 | 6000.675 | 7000.777 | 8000.324 | 10000.47
TpH TIpAMOMY i 9 samip 5.007 10.013 100.082 999.022 4000.574 | 5000.253 | 6000.674 | 7000.776 | 8000.324 | 10000.47
3BOPOTHOMY XO- 10 samip 5.006 10.013 100.083 999.022 4000.572 | 5000.253 | 6000.674 | 7000.777 | 8000.326 | 10000.47
JIaX TPayloBaHb. 11 3amip 5.006 10.013 100.082 999.024 4000.572 | 5000.252 | 6000.674 | 7000.777 | 8000.326 | 10000.47
12 3amip 5.006 10.013 100.084 999.022 4000.574 | 5000.253 | 6000.674 | 7000.777 | 8000.326 | 10000.47
13 3amip 5.007 10.012 100.082 999.022 4000.572 | 5000.253 | 6000.676 | 7000.777 | 8000.325 | 10000.47
14 samip 5.006 10.012 100.082 999.022 4000.572 | 5000.253 | 6000.674 | 7000.776 | 8000.325 | 10000.47
15 3‘”‘4’:}7 5.006 10.013 100.083 999.023 4000.572 | 5000.253 | 6000.674 | 7000.777 | 8000.326 | 10000.48
16 samip 5.006 10.013 100.082 999.022 4000.574 | 5000.253 | 6000.674 | 7000.777 | 8000.326 | 10000.48
5; ;Zﬁg 5.007 10.013 100.082 999.022 4000.572 | 5000.254 | 6000.674 | 7000.777 | 8000.326 | 10000.47
19 samip 5.006 10.012 100.084 999.023 4000.572 | 5000.253 | 6000.676 | 7000.777 | 8000.326 | 10000.47
20 samip 5.007 10.014 100.082 999.022 4000.572 | 5000.253 | 6000.674 | 7000.775 | 8000.324 | 10000.47
5.006 10.014 100.083 999.023 4000.572 | 5000.253 | 6000.674 | 7000.775 | 8000.324 | 10000.47
5.006 10.012 100.082 999.022 4000.574 | 5000.253 | 6000.674 | 7000.777 | 8000.324 | 10000.47
MaxcumainbsHe 3HAYCHHS BiJXWICHHS A BiJl 0.007 0.014 0.084 0.978 0.574 0.254 0.676 0.777 0.326 0.480
nmikicHoro 3HaueHus, I'g
OcHoBHa roxu6Kka 0 i, B % 0.14 0.14 0.084 0.097 0.014 0.005 0.012 0.012 0.004 0.0048
MaxkcumainbHe 3HaueHHS 6; , 0.14 % ; Mexa ocuoBuoi moxubk Ha IK : 0.2 % ;




30BHIIIHI yMOBH:
Hianazon Bumipis: 2 — 10000 I'ry ;

IIpoToxo.
BUIIPOOYBaHb 2-T0 KaHay BUMIPIOBAHHS YaCTOTH

Koeo. tapuposxkn K= 1

TemriepaTypa Bijk. nmositps 24 °C; BigHocHa Bonoricth 54 % ; atrmocdepHuii THCK 762 MM.pT.CT. ;

ITynkt meronuku 9.5;

3anasaeMblid KOHTPOMbHblA 5 10 100 1000 4000 5000 6000 7000 8000 10000
napamerp ; (')
1 samip 5.007 10.015 99.865 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.52
2 samip 5.006 10.016 99.867 999.044 | 4000.827 | 4999.350 | 6000.557 | 7000.920 | 8000.445 | 10000.52
3 samip 5.007 10.016 99.867 999.044 | 4000.825 | 4999.350 | 6000.557 | 7000.920 | 8000.445 | 10000.52
4 samip 5.006 10.017 99.865 999.044 | 4000.825 | 4999.352 | 6000.557 | 7000.920 | 8000.445 | 10000.51
Criocreperysari gzxg 5.006 10.017 99.865 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.447 | 10000.51
: 5.008 10.017 99.867 999.045 | 4000.827 | 4999.350 | 6000.559 | 7000.922 | 8000.445 | 10000.52
BCJIIMYUHU B KOH- 73’aMlp
S—— $ samip 5.006 10.016 99.865 999.045 | 4000.825 | 4999.350 | 6000.559 | 7000.922 | 8000.445 | 10000.52
HpH MpAMOMY i 9 sauip 5.007 10.017 99.865 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.52
IBODOTHOMY XO- 10 3amip 5.006 10.016 99.865 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.446 | 10000.52
nax rpanyioBamb. | 11 3amip 5.006 10.017 99.865 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.446 | 10000.52
12 samip 5.006 10.017 99.865 999.044 | 4000.825 | 4999.352 | 6000.559 | 7000.922 | 8000.445 | 10000.52
13 samip 5.007 10.017 99.867 999.046 | 4000.826 | 4999.352 | 6000.559 | 7000.920 | 8000.445 | 10000.52
14 samip 5.008 10.017 99.866 999.044 | 4000.826 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.52
15 samip 5.006 10.017 99.865 999.044 | 4000.825 | 4999.350 | 6000.558 | 7000.920 | 8000.445 | 10000.51
16 samip 5.006 10.017 99.865 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.52
17 samip 5.007 10.017 99.865 999.044 | 4000.827 | 4999.352 | 6000.559 | 7000.920 | 8000.447 | 10000.52
g iZﬁiﬁ 5.006 10.016 99.866 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.52
20 samip 5.007 10.017 99.865 999.045 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.51
5.006 10.017 99.865 999.045 | 4000.827 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.52
5.006 10.017 99.865 999.044 | 4000.825 | 4999.350 | 6000.559 | 7000.920 | 8000.445 | 10000.52
MaxcumainbsHe 3HAYCHHS BiJXWICHHS A BiJl 0.008 0.017 0.135 0.956 0.827 0.650 0.559 0.922 0.447 0.480
nmikicHoro 3HaueHus, I'g
OcHOBHa T10X1GKa 0 i, B % 0.16 0.17 0.135 0.095 0.02 0.013 0.009 0.013 0.005 0.005
Maxkcumainsue 3aadeHus 6;, 0.17 % ; Mexa ocaoBuol moxubOku Ha IK: 0.2 % ;







