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Coupled Simulation on Vehicle Diesel Engine and Auxiliary
System in Plateau Environment

Guo Mengchao Wang Xiancheng Yuan Shanyong Zhang Jing Sun Zhixin
(Department of Mechanical Engineering, Academy of Armored Force Engineering, Beijing 100072, China)

Abstract; Diesel engine quasi-dimensional model were corrected by test in plateau. The full-coupled
working process simulation model with variable altitude adaptation on certain heavy-duty vehicle
propulsion ( diesel engine and auxiliary system) was set up. According to the quasi steady state flow
uniformity resistance and heat transfer equations, air intaken system resistance model were established.
Based on 1-D unsteady compressible fluid dynamics theory and heat transfer theory, the working model of
fuel injection system was erected. Considering the effect of lubricating oil on heat transfer, the engine
cooling system model was established. Auxiliary system model and the working process of the engine were
coupled, that means, the boundary conditions was two-way delivered. Simulation model were verified by
experiment. The results show that the power reduces by 45% and fuel consumption increases by 71% at
maximum at 4 500 m altitude under external characteristic working condition. The heat quantity of cooling
liquid in heat-flux distribution increases by 48.6% . The temperature field of piston-cylinder sleeve-
cylinder head raises apparently, the peak temperature increases by 85 ~91 K. The delivery lift of water
pump drops by 3.9 m at most at 3 700 m altitude. When the water flow grows up, the thermal load of
cooling system raises.

Key words: Plateau environment Vehicle propulsion Working process Full-coupled simulation

3| 2 3 2 B R 22 AN RS - BAGA  BIL AR B T
) STk R IE B HE A A R A E 5 Sl L
i SR (L HOZ M R 3000 m DL E) 45 7% L, i5 ZERE IO, UL Hbe i, 25 R UE I R 255 )

il

Weks H T 2012 -05 - 10 & 6] H . 2012 - 06 —28
+ FEAEHIFT H (2010WG02 2011CJ016)
EHEE A AR, WA, TENFEM NN RGBS, E-mail: 13820167243 happy@ 163. com



18 & Ak HLOM 4R

SIS A A o T S D B R X S il L T P 2 S
BRBER S, R IR S A A R R R R D)
RO R FHEARR A i R 52 DL RO 45 il B
F o5 S HLZ [ B 2l 5C R 52 0 1t A B o 4R
B PN 2 R FH B A LR [ AR A 85 36 R 2 ) BB A
DR B X 4 A B 050 I A AT A0 B S R AR A
T 0] 8 52 W R P 45 5 i 3 0 PR 5 B A7 52 A
PRIME | TC Tk X 52 2 458 TR 22 19 25 5 5 Wl iR 47 8 1 43
Br 5 BT PR 85 00 ) I AR W B R, B A0
JE 5 P 0 1 0 A AR B i = 18] P O 8 A . T H i
FE] P e A B B 0L 3 G & o R 6 S gk AL kA
fy CREHLHEHE ), 7 76 B H0URS BE A 8 AR 0036 4k
FEEA4000m DL ERS S TAE AR E &5 R,
o BB 0 Al B R 8 AR A R A R K SR T Y
S X IR g R A R i S ) 1 1T A 0L IR G e
AREFE . R, B RO D7 BB R R 56 B YA 45
B e B 5T FR IR A B 42 3 ) e B PR RE 0 — B A AL
Tk

1 SRERES BEESMRHFEE
2

5 JEUPR 35 08 Bl ) R B RE A R, 2 B B
XA T 55 R (1K) B SE W AR 45 i
LEPS Ve Tt
1.1 #HSKRGHEAKRE

R B T A 25 L 2l A7 A 1) T8 AR A TR T LR
FAGE— LB J ok g Sr b R e B

d(pA) d(pu’) pu’ 1

ApA) Ao ) 4o P ¢ (Zpu’ \pA =

dz * dz CfZD C"(Zpu )'B 0
(1)

A p— AHBEIET],Pa
A—— IR i 3h AL, m?
D—ifiE A&, mm
C—— 3K J1 R B 1 BE 4 R 4K
C,—— 1 FHERE il B 55 LT 5t P r 5 34
ERETOPIREER
p—E MR  kg/m’
K, m/s
B— M 4% F A A5 A (A% 5 ) 280, m ™
K G — 07 BT BT g e A 2 i RS IR
e BH 77 228 56 5 Y ) [ R
1.2 RRiEE=S4F R
Z AR S ) IS BT o Bk B i s e W v
i A AR 2 S BRI S RS LR IR A 1)
WAk HEARE
h

u

—h, +Ah, - (2)
77.\‘

out

2013 4
P=m(h, ~h,) (3)
A, =e, T, (R -1) (4)

Aof b, —— O
Ah —— 15
n— S HLRTIR A A

h’out' Hj | d‘,él\

P—thE R
R——"C {25 0 1 6 LI B B ok
T

0, —— 7 S SR Y L A
y— 2 IR A L
T, — 3k A 1k i

1.3 SEHHENBERENSREE

K ] Hiroyasu A58 71 3155 5 3l HLGL N A 3
AL A 1 /N T 20 MPa, 3 503K B J1 28
1 ~3 MPa, #R301 i H 32/ T 200 m/s 1438 56 2%
AR B R R, W5 R S T B R
e S E R 22 AR SCHR L1 ] IR 5T 4 R R W,
A [ e RN T, W58 55 4 R R BT 58 K R B KR 25 0
BIEH] 12, 18% I 15.77% . % T, Z BSCHR[S ~7 ]
Xof S AL o 24 7 25 R R IR I 4B IR T A R I E A
R J5R 5 FE AT 05 55 A LI 56, XF Hiroyasu W 25 465 4 ik
FHBIE R ZICARRAE mE 05 12, f2 i 1 % I8 PRI
55 B0 BB o D BRI 5 3l ML P B 55 A Y A TE Y
A PRI SCHRIT] .
L4 SEHHMREAENTERIE

AR T BRI 1) a0 A% R . X T HE 4R
Z X SRR , T TR BB S 5O S 58 1E
AR Z , M H A2 AR SR 22 M52 WA /] 240, 58
A 28 0 AR 1Y) 7 1 AR ME B X B XE R, BT
R < T A B S5 SRR B A R 2 8 (9 il A
LD, i T SR I ) AR, IR AR A R B IR R
B, B WA RE) R b AR S LR B AU &
NG, 255 s AR SR o 7 T AR 5l 5 0y T2
WAL E T W KT EEAE 5% DL Y, T 3R T
3000 ~4 500 m BABERE AL CHES BBV, kS
HCA BB 3 90 2 :0.38.,0.92.,0. 78 (1.0, A2 BI AL IE
JRERAN I 1 7R o

HER T B SRS 2R S8 AR LUK A — 2 A A 28 AT T A
TR S T35 SRS 2R 4 45 DL A 1 1 3l ) 2 %
T PBRIE S FE A, 25 08T 0% il IO R G 45 BIL AR 2 1
Z 18] LA B ML AR 20 A K ORE 22 T) A AL s, AR B
Poiseuille/ Couette Jii 3l 155 AU -1 52 K Sl 55 5 R S P i
T A B 2L PR ILSCHR [ 8] S I E RGN
TRCRAS RS p B T 5 m X 3 N IEAR SR
W , JF LARE B P 1E 7 FE B i < fE i S BRAR A




SRR S BRI A SIS R B R SRS B 19

[Esckipite] |&EtERR]

)] WL | AN g o o BT
()| G T g [ EPECT it
TR R

PRI AE TR

fil R wE
RGP IS HORE

1 S ER S AR e 45 T i Ot

Fig. 1  Flow chart of confirmation for combustion

model parameters in plateau
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