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(b) Stator of hydraulic retarder
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3D -> 2D REal
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Fig.8. Phase distributioninsidethe water retarder fordifferentcharged-water con-
ditions.
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Fig. 9. Velocity vector plats inside the water retarder for different charged-water
conditions.
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‘ Rotor spec

Rotor inner diameter = 243mm
Rotor outer diameter = 359mm
Blade thickness = 7mm

Number of blades = 36
Fluid = water
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Convergence Plot 1
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Retarder brake torque
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Retarder brake torque map
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Retarder brake torque analysis

Rpm ———Tabtej2. The Simulation Result of the Torque
= 5 5] (9 800 1000 1200 1400 1600 1800 2000 speed 800 1000 1200 1400 1600 1800 2000 2200
g«w( °) liqui r/min r/min r/min r/min r/min r/min r/min r/min
lll d
filled ratio
20 35 47 60 & 97 118 142 10% 14.2 223 35.3 56.3 82.0 123.7 158.0 173.0
20% 27.4 453 75.6 107.8 163.3 259.5 273.4 346.6
40 41 52 66 82 105 124 148 30% 423 71.3 109.5 163.5 2478 3615 4050  543.1
40% 56.9 88.0 132.5 217.5 330.5 489.6 550.3 694.2
50% 67.1 110.8 170.8 271.1 402.5 592.6 721.8 879.1
60 50 68 90 112 140 178 217
60% 80.5 131.8 196.5 321.5 485.9 721.3 867.9 1058
70% 94.0 156.4 228.8 380.4 574.9 836.6 971.0 1195
80 80 114 152 200 255 317 387 :
80% 109.9 178.6 263.5 479.5 649.7 945.8 1087 1412
90% 123.8 197.8 299 7 5061 739 () 1068 1204 153]
95 118 170 237 315 407 500 620 95% 1268 [211.1 313.1 5704  776.8 1127 1318 1678

simulation Thesis
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St HIZIER(5E)

-Vehicle mass = 5000kg (5t HZtd|

-Tire radius = 25cm
-Vehicle inertia = 312.5kg*m~2

718

-Engine inertia = 1kg*m~*2
-Retarder brake inertia = 1kg*m#2
-Transmission inertia = 1Tkg*m”2
-Transmission gear ratio : 4
-Retarder brake gear ratio : 4
-Survice braking torque = 3000Nm
-Vehicle velocity = 50km/h

Part 2
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Part 3

H7tEe

M (mm) 8,660 9,410 9,820 10,825 11,425
& (mm) 2,420 2,420 2,495 2,495 2,495
M2 (mm) 2,660 2,660 2,660 3,105 3,105
Bmm) 6250 7,000 7,400 8,300
g & (mm) :: :fgg 2,280 2,350 2,350
- ¥
Amm) | 400 400 400 400
XKD 180 180 180 220 220
A2 (mm) 1,140 1,140 1,140 1,210
W.B (821242]) (mm) 4,895 5,395 5,695 6,200 6,600
S0 4 (%) 45/5 45/5 45/5 4.5/5 45/5
«*H GEu Gcuy Gy Gy Gy
297120 63 63 63 63 63
o8 | wuys eskgm) 280/95 280/95 280/95 300/110 300/110
400 400
ARYIBY(© 250 250 250
(200+200) | (200+200)
@ 245/70R19.5-14pR | 2E2T7ORI95- | 2ISTORISS- | 19022 5-16PR | 12R22.5-16PR
et P ——— f;:goam.s- i;ggomo.s- i::gonms— i:ggonms—
Ha 6,000 6,000 6,000 7,100 7,100
o §otF
24 9,500 9,500 9,500 9,500 9,500
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HYDRAULIC RETARDERS FOR HEAVY VEHICLES: ANALYSIS OF FLUID MECHANICS AND
COMPUTATIONAL FLUID DYNAMICS ON BRAKING TORQUE AND TEMPERATURE RISE
Hongpeng Zheng, Yulong Lei* and Pengxiang Song State Key Laboratory of Automobile and
Control, College of Automotive Engineering, Jilin University, Changchun 130025, China
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Simulation Study of the Vehicle Hydraulic Retarder Li Ronghao1,a, Yang Juel,b and Zhang
Wenming1,c 1 School of Mechanical Engineering, University of Science and Technology
Beijing, Beijing 100083, China a.lironghao1213@163.com, b.yangjue@ustb.edu.cn,
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Flow and performance analyses of a partially-charged water retarder

Nahmkeon Hur Mohammad Moshfeghi Wonju Lee Department of Mechanical Engineering,
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