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Correlation of Exhaust System Temperature,

Backpressure and Tail Pipe Noise Based on Test Data
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Abstract: System backpressure and tail pipe noise are two important indices of judging
an exhaust system. Tail pipe noise will be lower with a larger system backpressure, and
conversely tail pipe noise will be louder with a smaller system backpressure. Therefore
the accuracy of tail pipe noise prediction can be improved with a more accurate system
backpressure simulation result. Discrepancy may exist between GT-Power simulation results
and test data in preliminary developing stage due to lacking of enough system information.
A method of correlating exhaust system temperature and backpressure respectively will be
detailed in this paper based on the test data of a vehicle. The simulation and test results
of tail pipe noise are better matched after correlation, which is efficient for executing
tail pipe noise optimization and reducing developing time and cost.
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1E GT-Power th, H =REBEERME (wall temperature solver) , 7l Efas R Ees
(steady) . BEARMS (transient) FISEPEBER R (of f) W, HrhRaA K seMpEaR
2S5 G FH TR MIBES GT-Power KNS, IR AESLI =R A B 1 /208 2 1R FE AL %
i, P DL 5C AR B T B2 SR AR R T U HE R IR 70 A o B T AR GT-Power A,
HIREA RS ERE AR R E% 2, KBRS KA A 5¢ P B I SR i as #ANVE T A, A
SCREE BER B2 SR AR A5 W B NS SRR AR AT FHOCRAR

PRk EE A B R R R AR AR AT R (wall temperature solver object) KiE X EEEFI
JA RS g 1, P B S HO MR R4 (external convection coefficient)
KRG % (surface emissivity) o ESZIGEIABE R, AR R EHUE Y6 FEy 5720 W/m'K,
RIMFRF N 0.770. 9,

N T RS el B A R 2 2 o B A T S I A5 R B AT AR SRR, AT A TR A%
IR AR BN B A AN BB BRI FOR MR B, KAIIRE BRI (wall temperature) ¥E NARHESE
DG FE PR AU G U, [RIE s #f FA538 R4 (heat transfer multiplier) WEN—MKK
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Attribute Unit Object Value
Wall Temperature Solver steady -
Wall Temperature Calculation Interval sec - def .|
Wall Temperature S5 Tolerance for Auto Shut-off Kfs - ign .|
Convergence Threshold for Flow Solver Skipping fraction = ign .|
Mumber of Flow Solver Cycles Skipped ign .|
Periods at Initial Wall Temperature (WallTempSolver ... def .|
(a) & BEIR R A R i3
wWall Temperature K - [exhaust_WT] J
Wall Temperature Solver Object hco_cold-end ign kodf
Initial State Name init_cold-end .
(b) EEER RGN RBE
External Convection Temperature K - 203.15..)
External Convection Coefficient Wim~2-K = 15..)
External Radiation Sink Temperature K - 203.15..)
(OFDESES &
Surface Emissivity 0.7 ..
Layer Thickness mm - 1.2

(d) KRR REE
K 3 GT-Power 14 BEIR B SR il s (1 AH G e B
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HR RGRE At e J5, 7] LB B SR 5 & BE I BRI R B e 2 (frictionmultiplier)
KA THAREE S0 HIRAEAEIEBONRE, 7E GT-Power HHRHE I /1 15 € 1O BEBE [ B FE
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Kt RACN 0. 85,

Surface Roughness mm - def .|
Wall Temperature See Ca... « [exhaust_WT]gl
Wall Temperature Solver Object hco_cold-end 5.
Initial State Mame init_cnld-endgl

(a) & BERETIRIAG L e B

Thermocouple Object ign ...
Friction Multiplier 0.85 .|
Heat Transfer Multiplier def .|

(b) B JEE 5 AR s R B i B
K 5 GT-Power HH/e BEFH fi 5 A BE 5 28 K SR B ) R L
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