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A Obrazky motoru AVL Research Engine 5402
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Obr. A.1: Podélny rez motoru AVL Research Engine 5402. Prevzato z [3].
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Obr. A.2: Pricny rez motoru AVL Research Engine 5402. Prevzato z [3].
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B Model v prostredi GT-Power 7.3
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Obr. B.1: Findlni model v prostredi GT-Power 7.3.
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Obr. B.2: Detail vypoctu chyby predikce oxidit dusiku.
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Obr. B.3: Detail vypoctu chyby predikce mnozstvi sazi.
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C Model v prostiredi modeFRONTIER 4.5.2

A
@ —Trj @ T]g R 2
- woors -

a L.
= i &l v

i

T }
1
&, b
A
T P %
v =) ¥,
TS
W], W] é’
&, & )
Rl
A ) ‘_‘%
-] [ ,
3] 3
$ Ty é VT é
F] [ v
oA
Za) E] 5’
@I ® r
S I
u oy
Vet presatil_T
A 5 1
&
m’ri’?_é RO prong OS] VGt prees Ve 1
F) F} Ly
B I 5
AV _abs ] ANG_abe_pepssD_15 &
AG_st_presfO_3 ! paE | Y
F] i,
& 4,
AVG_ats_presfDif_4 AVE o= presspiI ], o O |,
T d o &
[
: s DI 17
L bs_press i & é WG ol ALl ﬁl » :11
= & 4

VG_iba_peasa

st aTacards |

A BowEy fow 8|

B S R 4
o e o
" T g S o T
S }
L ] ]
&) 2
3
s s EX e
EE S 1 I
v r] 5
S
o Ao Bowy T T8
= e 3 _%l
vl =y 5
1 I ]
Ty ]
‘u
T
‘pressee_shill_T e ]
v [=h =y
[F) 3]
&
— e ] pen L )
._‘l' & [E
e}
ot
e T ;
= bl 0
— T |
! }L g
[P >
3|
e [T
ws ) e | S 1
= Yy
& 4 g
e SR
=i e T2 \%
| Ly

&

’v %
k'] u

Obr. C.1: Model v prostiedi modeFRONTIER pro kalibraci dle tritlakové analyzy (18 bodii).
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Obr. C.2: Model v prostiedi modeFRONTIER pro kalibraci prediktivniho modelu DI Jet véetné
modelu NOx (18 bodii).
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Obr. C.3: Model v prostredi modeFRONTIER pro kalibraci prediktivniho modelu DI Pulse
véetné modelu NOx (18 bodii).
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Obr. C.4: Model v prostredi modeFRONTIER pro kalibraci modelu predikce mnozstvi sazi.
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D Parametry v mérenych bodech

Be. Jiti KOHLICEK

D.1 18 bodii, 1500-1800 rpm, 0-20% EGR, prepliiovano
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Obr. D.1.1: Provozni parametry motoru v prepliiovaném rezimu.
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Obr. D.1.2: Nastaveni vstiikovani pro prepliiovany rezim.
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D.2 12 bodi, 1000-4000 rpm, 0% EGR, atmosféricky rezim

G 4 bz Zrcu
IMEP720 - Net Indicated Mean Effective Pressure 4000 [Froine Speed (end of eycle)

8.000 h .
n
7.000 t » 3500
" .
5000 a A S / 3000 e
=
g
=)
5 ¢ 3
8 I J [ & 2500
& 5.000 4 2
= £
i
i
4000 2000 r * -
2000 | \ ‘l 1500
i . /
¢ 1000 . . ¢
2.000 o.00 250 5.00 7.50 10.00 12.60
0.00 250 5.00 750 10.00 12.50
Case Number
Case Number
s o , o b: Otdc
a: Stredni indikovany efektivni tlak. : Otacky motoru.
25,00 F2R
3,500 sasured air axcess
i
.
2000 w . 3.000 r
. .
£ 1500 - 2500
g . <
o - = *
5 i . /
& 1000 i - 2000 ;
]
/
500 1.500
\
!
1.000
0.00 000 5.00 1000 15.00 2000
000 5.00 10.00 15.00 2000 Gase Kumber
Case Number
¢ Podil recirkulovanych spalin. d: Lambda.
Jew Brous 1 ) o
00,0 M i 1000 Rail Pressure iinjestionRateliap only)
i [ »
700.0 T A i i 500 7
600.0 A £ "_ — i - p .
| / \ 800 - ,- x A
500.0 / i i / ' f B ¢ \ /S N 4
_ = 700
g F]
24000 4 H v
e :' 600 ¥
3000 E
/ 500
200.0 *
i \/ \ 400 -~
100.0 ¢ + .
0.0 3DUDL]D 2.50 5.00 7.50 10.00 1250
"0.00 250 5.00 750 10.00 1250

Case Number Case Number

e: Mnozstvi oxidit dustku ve spalinach. f: Tlak v railu.

Obr. D.2.1: Provozni parametry motoru V atmosférickém rezimu.
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Obr. D.2.2: Nastaveni vstiikovani pro atmosféricky rezim.
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E Data ze vstrikovaci stolice
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Obr. E.1: Linearni interpolace pouzitd pro vypocet vstitknuté davky paliva na zakladé méreni
charakteristiky vstrikovace. Uzivatel méni hodnotu ,,user pressure“ a ,,user ener. time*, v poli

, user value* je pak vypoctena velikost davky na cyklus.
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Obr. E.2: Priklad tvaru zakona vstriku pro 140 MPa a rizné aktivacni casy vstrikovace.

-13 -



DP 2015 — SM 03 Be. Jiti KOHLICEK

F Pribéhy tlaku ve valci

V této piiloze jsou zobrazeny prubehy tlaku ve valci — namétfeny (exp. data), vypocteny

(simulation) a jejich absolutni rozdil (diff.) v jednotlivych bodech.
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e: #553 (bod 5). f: #554 (bod 6).

Obr. F.1.1: Pribéhy tlaku ve valci pro TPA analyzu 18 bodii (prepliiovany rezim), body 1-6.

-14 -



DP 2015 -SM 03

MoniterSignal Input iCase555)

MonitorSignal part pressure-1

150.0 7 0.2000
simulation {01000
diff. (exp. data MINUS,

1250 \ sim. data)
\ 0.0000
+-0.1000
100.0
= -0.2000
]
H
©
L 750 +-0.3000
i
] \
5 -0.4000
50.0
+-0.5000
-0.6000
250
| 1-0.7000
09 - - -0.8000
200 -40.0 0.0 400 a0.0 120.0
Angle [deq]
st s ursh TR
Faa 1
WenitorSignal Input (CaseS57)
1500 part pressure-1 1000
—exp, data
simulation
- diff. (exp. data MINUS
125.0 sim. data)
- 0.500
100.0

= _ 0.000

2 - B £

® i

£ 750 o
a H
g s
s +-0.500
50.0
|
' --1.000
250 it
0.0 L L L -1.500
“80.0 -40.0 0.0 400 20.0 120.0
Angle [deg]
FET =
P 1
WonitorSignal Input (Case559)
175, Moni part pressure-1 0.000
- ~ | —exp. data
simulation
150.0 diff. (exp. data MINUS| | g 550
sim. data)
1250 -0.500

@ X -0,

H FOD 0 0,750

e

g

8750 t +-1.000

B |

50.0 +-1.250
260 +-1.500
.
0g L L L 1750
-80.0 -40.0 00 400 80.0 120.0

Angle [deg]

k: #559 (bod 11).

press_dif

press_diff

Be. Jifi

Tagelept Tz P

MonitorSignal Input (Case5561
150.0 MeriterSignal part pressure-1

0.750
—exp. data
—simulation
dift. {exp. data MINUS| | 500
1250 sim. data
0.250
1000 -
& 0.000
s 750
@ -0.250
5
500
-|-0500
0 ~ +-0.750
T~
—
00 - -1.000
-80.0 400 80.0 1200
Angle [deg]
R ———
: !
MaritorSignal Input (Cases58)
125.0 part pressure-1 0.400
exp. data
simuiation
G (exp. data MINUS|
| sim 0.000
100.0 —
-0.400
= 750
]
2
s - -0.800
H
2
o
5 's00
- 1,200
5.0
-1.600
. . N .
00 400 0.0 1200
Angle [deg]

KOHLICEK

press_diff

press_diff

j: #558 (bod 10).

R T—— .
' i 1
MonitorSignal Input (Case560)
150.0 MMonitorSignal part pressure-1 0.6000
exp. data
| simulation
| diff. (exp. data MINUS
1250 sim. data)
0.3000
100.0
= 0.0000
5
&
21750
a
§
5 +-0.3000
500 / v
/ I
i +-0.6000
250 |
0.0 - -0.9000
-80.0 -400 400 80,0 1200

Angle [deg]

press_iff

I: #560 (bod 12).

Obr. F.1.2: Prubehy tlaku ve valci pro TPA analyzu 18 bodii (prepliiovany rezim), body 7-12.
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Obr. F.1.3: Pritbehy tlaku ve valci pro TPA analyzu 18 bodii (preplitovany rezim), body 13-18.
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Obr. F.2.3: Pritbehy tlaku ve valci pro prediktivni model DI Pulse 18 bodii (preplnovany rezim),
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Obr. F.2.4: Prubéhy tlaku ve valci pro prediktivni model DI Pulse 12 bodit (atmosféricky
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Obr. F.2.5: Prubéhy tlaku ve valci pro prediktivni model DI Pulse 12 bodii (atmosféricky

rezim), body 7-12.
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Obr. F.3.1: Pribehy tlaku ve valci pro prediktivni model DI Jet 18 bodii (prepliiovany rezim),

body 1-6.

-24 -



DP 2015 -SM 03

MonitorSignal Input (Case555)
MonitorSignal part pressure-1

150.0 7.000
exp. data
simulation
Giff. (exp. data MiNUS| 8000
1250 sim. data)
- 5000
100.0 - 4.000
H ‘ 3000
o !
g 750 8
4 ‘ -2000 £
5
50.0 - 1.000
—_— 0.000
250
— -1.000
T ——
09 L - . -2.000
200 -40.0 0.0 400 80.0 1200
Angle [deg)
EIDT-Poms: motshaphralzaceDorarkyi )t 1950
il " il
rSignal Input (CaseS5T)
part pressure-1 5,000
—exp, data
simulation
diff. (exp. data MINUS
125.0 sim. data) 4.000
100.0 2000
] 4 =
® - i
£ 750 — — 0000 |
a H
g s
g
50.0 -2.000
250 -4.000
0.0 L L L -6.000
“80.0 -40.0 0.0 400 20.0 120.0
Angle [deg]
RESTEe !
WonitorSignal Input (Case559)
150, Mo part pressure-1 1200
[—exp. data
simulation
dif. (exp. data MINUS| — 10,00
125.0 sim. data)
8.00
100.0
3 -600 &
2 5
£ 760 P
2 @
@ ¢
3 400 &
5
50.0
/o
25.0 / S |
e \
0g L -2.00
-80.0 -40.0 00 40.0 80.0 120.0

Angle [deg]

k: #559 (bod 11).

R P st _made gt el acarazky UL 16 .
MonitorSignal Input (Case5561
150.0 MeriterSignal part pressure-1

Be. Jiti KOHLICEK

7.000
—exp. data
—simulation 18000
diff. {exp. data MINUS|
1250 sim. data)
5.000
4.000
100.0
= 3.000
£
» d
£ 750 2000 |u
@ g
& 3
|3 1,000
500
I 0.000
-1.000
250
-2.000
00 L L -3.000
“80.0 00 40.0 80.0 1200
Angle [deg]
- fetagtimalzaseitorazhylil et 163
1 !
ManitorSignal Input (Casas5a)
125.0 part pressure-1 6.00
exp. data
simulation
| diff. (exp. data MINUS|  4.00
sim
100.0
- 200
— o — —  oo00
= 750
F]
3 H
5 -200 o
i H
] f &
5500
/ - -4.00
/ ||
| --6.00
25.0 / t
i --8.00
0.0 ! : : R ~10.00
200 -40.0 00 40.0 a0.0 1200
Angle [deg]
: Tl O LDl
18 ca e
MonitorSignal Input (Case560)
150.0 MonitorSignal part pressure-1 1000
data
—simulation
—diff. (exp. data MINUS
1250 sim. data)
7.50
100.0
. -5.00
2 £
¢ \ !
21750 o
o »
H :
5 260
500
|| —000
()
0.0 L -2.50
-80.0 -a0.0 00 400 500 1200

Angle [deg]

I: #560 (bod 12).

Obr. F.3.2: Pribehy tlaku ve valci pro prediktivni model DI Jet 18 bodii (prepliiovany rezim),

body 7-12.
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Obr. F.3.3: Pribehy tlaku ve valci pro prediktivni model DI Jet 18 bodii (prepliiovany rezim),

body 13-18.
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Obr. F.3.5: Pritbehy tlaku ve valci pro prediktivni model DI Jet 12 bodui (atmosféricky rezim),

body 7-12.
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G Priibéhy rychlosti hofeni

Experimentalni data rychlosti hotfeni jsou pfevzaty z TPA analyzy pti zapnuté korekci

LHV multiplieru (GT Power si sam koriguje potiebné mnozstvi energie ziskané z paliva).

G.1 18 bodi, 1500-1800 rpm, 0-20% EGR, pfepliovano
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Obr. G.1.1: Pritbéhy mérné rychlosti horeni — namérené, DI Jet a DI Pulse; body 1-6.
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Obr. G.1.2: Pritbehy rychlosti horeni — namérené, DI Jet a DI Pulse; body 7-12.
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Obr. G.1.3: Pritbehy rychlosti horeni — namérené, DI Jet a DI Pulse,; body 13-18.

-31-



DP 2015 -SM 03

Be. Jiri
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Obr. G.2.1: Pritbehy rychlosti horeni — namérené, DI Jet a DI Pulse; body 1-6.
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Be. Jiti KOHLICEK

H Pribéhy minimalizovanych parametru
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Obr. H.1.1: Pribéhy minimalizovaného absolutniho rozdilu tlaku a emisi oxidit dusiku pro

prepliiovany rezim — TPA, DI Pulse a DI Jet.
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Obr. H.2.2: Pribehy minimalizovaného absolutniho rozdilu tlaku a emisi oxidi dusiku pro

atmosfeéricky rezim — TPA, DI Pulse a DI Jet (doplnék).
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Obr. 1.2: Prehled predikovaného mnozZstvi sazi dle jednotlivych modeli, DI Jet.
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Obr. J.2: Prumérna normalizovana odchylka mnozstvi NOy — DI Pulse.
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Obr. J.4: Primérnd normalizovand odchylka mnozstvi NOx — DI Jet.
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Obr. J.7: Prubéhy tlaku ve valci — DI Jet, kalibrovano v atmosférickém rezimu.
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Obr. J.8: Prubehy tlaku ve vilci — DI Jet, kalibrovano v prepliiovaném reZimu.
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Obr. J.9: Pribehy tlaku ve valci —

h: #815 (bod 8).

DI Pulse, kalibrovano v kombinovaném rezimu.
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Obr. J.10: Pribéhy tlaku ve valci — DI Jet, kalibrovino v kombinovaném reZimu.
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Obr. J.11: Rychlost horeni — namérena, DI Jet a DI Pulse; atmosféricky rezim.
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Obr. J.12: Rychlost horeni — namérena, DI Jet a DI Pulse, preplnovany reZim.
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Obr. J.13: Rychlost horeni — namérend, DI Jet a DI Pulse; kombinovany rezim.
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