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npodykmos — 00UHaKoea) mMmoAayiin
(NnocTaensaTCS TONbKO OIS

FLOW SIMULATION (CFw) dns SwW EFD npoaykTos)
FIOEFD (EFD.LAB) Ha 6aze SW Moadynb —
(mocmasnsaemcsi coesmecmHo ¢ SW OEM) ((3neKTpOHMKa>>
FIOEFD.V5 (EFD.v5) ans CATIA Modyne — «[ Unep3BykK»
FIOEFD.Pro (EFD.Pro) dns Pro/E Modynb — «[ opeHue»

Modyne — « BeHTUNAUMNA»
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Mass flow rate through the injector
versus pressure drop

L=0.001 m, H=0.000299 m,
W=0.0003 m, Rin=0.00002 m
*Winklhofer, E., Kull, E., Kelz, E., and Morozov, A., 2001, “Comprehensive Hydraulic and Flow Field Documentation in Model Throttle

Experiments Under Cavitation Conditions.” ILASS Europe 2001.
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*M.Hofman, B.Stoffel, O.Coutier-Delgosha, R.Fortes-Platella, JI.Reboud, Experimental and numerical studies on a centrifugal pump with

2D-curved blades in cavitation condition, CAV2001:session B7.005
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Component Mass Fraction, %
Fuel (Methane) 3.29
Past Flame Lone =
= Oxidizer (Air) 96.71
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* Nandula, S.P., Pitz, R.W., Barlow, R.S., and Fiechtner,
G.J., (1996), “Rayleigh/Raman/LIF Measurements in a
Turbulent Lean Premixed Combustor”, AIAA 96-0937,
34th Aerospace Sciences Meeting & Exhibit, Reno, NV,

January 15-18, 1996

O Experimental measurement 1

o Experimental measurement 2
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TernnoobmeHHUK Orisl 3NeKmMpPOHUKU

EFD 9.1.1 EFD 9.2
V, m/s 3 5 3 5
R, exp? K/W* 0.1844 0.1429 0.1844 0.1429
Mesh resolution RRL1 RRL3 RRL1 RRL3 RRL1 RRL3 RRL1 RRL3
Mesh cells 64 119 396 968 64 119 396 968 64 119 396 968 64 119 396 968
R catcurr KIW 0.2153 0.2000 0.1793 0.1564 0.1936 0.1960 0.1452 0.1480
8, %0 16.8 8.5 25.7 9.5 5 6.3 1.6 3.6

Mesh RRL3 corresponds to automatic mesh settings RRL3 and local mesh around heat sink with its detail resolution

"Susana Prstic, Madhusudan lyengar, Avram Bar-Cohen, “Bypass effect in high performance heat sink”, International
Thermal Sciences Conference in Bled, Slovenia, June 11-14, 2000.
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Pebpucmo-nnacmuH4yamaeil mernioobMeHHUK

hot line

cold line

Hot line: m=39.1 kg/h, t=100 C, working body - air
Cold line: m=36 kg/h, t=20 C, working body — air

Heat exchanger material - aluminum

Mesh: automatic RRL4
Number of cells — 161 514

Calculation//engineering estimation

Hot line Cold line
AP, Pa QW At AP, Pa QW At
56//66 475//500 43.3//45.6 6631//6785 475//500 | 45.3//49.6
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ArtoMuHuUesbIU rnornepeyHo-rpoMmMoYHbIlU rinacmuH4Yamo-pebpucmsiu
mernoobmMeHHUK

a0.0
7586
| 712
_ 868
_ 624
58.0
536
192
448
404

36.0
Temperature [*C]

Level 3* Level 5** Test data
teold. CO 38.06 38.06 38.06
teold . CO 48.29 48.33 45.4
thot.  CO 159.7 159.7 159.7
thet ., CO 41.55 43.89 42.23

Working body — air

* - N=159 836; ** - N=1 000 272

o=5.5 W/(mZK), to=20 C © 2010 Mentor Graphics Corp. Company Confidential M
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* Sayre A, N. Lallemant, J. Dugue, R. Weber, 1994, Scaling Characteristics of Aerodynamics and Low-NOx Properties of Industrial
Natural Gas Burners, The SCALING 400 Study, Part IV: The 300 kW BERL Test Results, IFRF Doc No F40/y/11, International Flame

Research Foundation, The Netherlands.

10

© 2010 Mentor Graphics Corp. Company Confidential
www.mentor.com

GMIBAIE
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o

u I} G t "

i 154mm
== 50mm

100mm  1mm

U,=21m/s U,=25m/s
Surroundig velocityislm/s
Fuel — methane; Oxidizer - air 1200 1200 a
11083 :Di'::' E)
0 1018.6 i E
Ba1d o 199
B3r.2 o 16.2
=T TaB.s e 125
B55.0 — ‘0
- : I:n S
¢ argd :" *"I & 4
E 3027 i a7
93
5 a3 Flund Tesmperatums <] lu]
2 Fluid Temgssature [¥] pr——
. 1 ] 1 |
o CE o2

* Fallot, L., Gonzalez, M., Elamraoui, R. and Obounou, M. Modelling finite-rate chemistry effects in non-premixed turbulent
combustion: test on the bluff-body stabilized flame”, Comb. Flame, 1997, 110, pp..298-318.
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Premixed mixture at 140 C
Fuel — gasoline
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O Experiment

——Calculation
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Length (m)

*V.P. Solntsev, V.A. Golubeyv, Investigation of the combustion process of gasoline-air mixture in turbulent trail of the
flameholders “Aviatsionnaya technika”, 1959, Kazan’

© 2010 Mentor Graphics Corp. Company Confidential
12 www.mentor.com 3



Pacuem mernno anemeHma Hazpesameris Hoval

Natural gas
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* Larry Kostiuk, Matthew Johnson, Glen Thomas, University of Alberta, Flare Research Project, Final Report, September 2004
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PACYHET HACOCOB, KOMITPECCOPOB, BEHTUJIATOPOB
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Teuenus B HIUKJIOHAX

Comparison of predicted and measured total pressure
drop for a Stairmand HE cyclone
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Reference: Griffiths, W.D., Boysan, F., 1996, “Computational fluid dynamics (CFD) and empirical
modelling of the performance of a number of cyclone samplers”, J. Aerosol Sci, Vol 27, Ne2,

281-304
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Pacyer BeHTWISIIUM H KOHAUINHUOHUPOBAHUSA

KOH,EI,VILI,VIOHVIpOBaHVIe KOMHATbl C ABYMA bokcamu
KOHAMLMOHe

KOHAMUMOHMpPYEMasa KOMHaTa - TEMNJIOM30/IMPOBaHa.

", Box 1 Bbigensier 500 W and box 2 Bbigensiet 300 W

pacxoge (0.07 m3/s) u BbIXOAHOM
TemnepaTtype - 20 C.

§ KoHauumoHep paboTaeT npu GuKCMpoBaHHOM
Pt
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