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. J5P Cooling system with Euro 3 Emission
Engine
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Overheat roblem In the experiment

Kk Bl O

Engine Department, FAW R&D Center



A T = i AT E 2 NG o

CHINA FAW GROUP CORPORATION R&D CENTER

SIE)

J5P EURO3 - Overheat / J5PRR3 21 240 1k $4 ) i

Comparison between KULT simulation & road test
P S P 4 T A I M
KULI Simulation Road Test
MaxP MaxT MaxP MaxT
Ambient Temp. (C) 27.5 27.8 27.5 27.8
RAD |engine outlet Temp. 74.9 93.7 81.9 93.6
engine inlet Temp. 71.0 88. 1 7.4 87.8
Temperature Diffen -3.8 -5.5 -4.5 —5. 8
Heat rejection (kw) 85. 0 81.7
Volume flow (L/min) 327. 1 219.5
Mass flow air side (kg/s 3.0 1.8
Mass flow density (kg/ 5.2 3.1
Outlet Temp. OM (' 72.2 91. 8 Overheat @
Ambient ETD (°C) 47.4 | 65.9 | 54.4 | 65.8 MaxT
Permissible Temp. 54. 6 36.1 | 47.6 36. 2 FHFE A
CAC |Inlet Temp. IM (C 172.6 | 162.1 | 174.4 | 168.6 P R
OQutlet Temp. IM (Q 48. 3 46. 5 49. 8 42
Heat rejection. Ckw) 2.2 34.4
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I[I.System Analysis Workflow

ARG T Rk

. : Heat rejection of engine
Heat rejection of Engine + heat charged air

WERANHRE R HLR R+ R 2 U i

Coolant temperat
difference

KEE

Minimum air
flow

/PR E

Mass flow
coolant
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Provide the boundary condition for system integration of
radiator, charge air cooler and fan
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III.Heat rejection of the engine
RENPLEAE RN
1: Experiment iRIGXTH

3 types of engine heat balance experiments:

FERATIM R B & AP S, BRI

1#: Euro 2 engine: mechanical pump
2#: Euro 2 engine: electrical control

3#t: FEuro 3 engine: electrical control
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Benchmark test of the heat balance
KENHL & ZEIHP A 5
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2~ Engine Consumption Characteristic
R BNIHLIHFEXT L i 2%

Consumption Characeristic(@ Coolant Exit T=95C)
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3) characteristic curve of the engine heat rejection
Coolant Heat
UR SIHLANF R ECAEXT L 2 R AIKEAE

Coolant heat Characteristic (@ Coolant Exit T=95°C )
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Charge air METSEHE

Heat Amount Characteristic of Charge Air (@ Coolant Exit T=95°C )
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Heat rejection of the cooling system
RHIR BHKHE RS #iE
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III. Engine model of the calculation KBIHLTTHEAER

From the experiment, we know there is the overheat problem in Jbp
series especially in Euro 3 Emission engine. So, we select the 3# as
the engine model in KULI.

air flow of the charged air and pressure characteristic
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Coolant flow and Pressure characteristic as following:

RENPARE A, /A K L EM S ST -

Mass- / Volume flow Pressure
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IV. Experiment of the cooling compone
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d Cooling Tests
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1) performance charge air cooler #2334 fe

Heat transmission
Parameter: Inner mass flow
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Pressure loss Charge air cooler (Outer flow)
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2) Performance Radiator B4
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3) Performance fan M & 1HEEE

Fan Fan
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V. System model of the coollng system
%—l—‘ Jqus\VI_‘ﬁt*jEé?l:ﬁn—F

air path of the cooling system &I %2 L.?E'/:LI/J”\J
i i |

L=

=
Nodes “i'“ b= % [~ Use orly 1. element &)
w Frevious Mext B\
2CPANVEH_B 1.CF:3.CP gﬁ
1.CP 1.ARes(1.1]1.4Res1.2] @
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Stationary operation point of the cooling
system (inner circuit) FBEZERSTHFHEBER &M)

neualase s e ns s el neandn s oo s oo o s sde
Ceeee  vad ke @00 vddlywy oB %R EsNRE
m @@ s+ G Pl || e o D s B b OB IR e

S [ General data @ Inner gircwit a Air sidel Sirnul. param.l

|8

EI--ﬁ Project; Default

; Path Settings

= 0= Analysis Options

E rﬁ FIIES 1.|3|ng& alr clrea it
§ 377-42-HEATER-ail-nh. s
§ A377-42-HEATER-ail-air,
§ 4377-42-HEATER-ail.scs
§ A377-42-oilcooler-old-ca
§ AST7-46-HEATER-0,67P.
§ A377-46-HEATER-1.10R
§ AS77-46-HEATER-BEHR.,
§ AST7-46-HEATER-MG, sC
§ 037 7-40-HEATER.-MH. 5c:
§ A4377-46-HEATER-0il.5c5
§ CA-1535-54#-1.5c8
§ CA-1835-3#-377radcac,
§ CA-JSP-35-14-01.505
§ CA-15P-35-3#-01-377ra
§ CA-15P-35-34#-01-760Fa
§ CA-JSP-35-3%-01-a377r

t 1
¢ CA4-J5P-35-3#-01.5c5 LI Effrempernre =

§ CA-15P-35-3#-435-1.12 [rrefsure amereice |ur{-.———1-|.;c.M 1
§ CA-ISP-35-3#-435-1.10 E@

- CA15335-535-1.505 2TUE
48l CA1535-35-2-15P-01 5c: o oz

§ CA1535-35-2-5P-1.5¢5 -.

§ CA1535-35-2,505 _l B e
§ CAJSP-MM-01.5c5
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Operation point:

(Max P & Load) #& TH A

NN
» {

ik

D

D General -:Iatal @ GE n:irn:uitl &' Air zide Sirul. param.

“Type —Uritg
{* Steady state
i Tranzient

i Diriving simulation

Crriving speed
Ambient temperature

Ambient air preszure

kb
C
hFa

1k | 3 1 =
EngineRPM [rpm] 2100 1400
Count Mean etf. prezzure [bar] 15 15
IE_ E Ciriving speed 29 19
Wl arm-up temperature [K] 1] 1]
Armbient ar pressure 1013 1013
Ambient temperature M
A hurnidity [%] Al Al
Commerts Cormrmett Corrment
Calculate Operating Point Yes Yes
A4C on CIft CIft
1.EFan St.Mo: 1 1

Wariables

Yanables
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VI. KULI result & Post processor 5. 45 51 5 &L B 4> 7

KULI can be used to simulation of the system integration, we can calculate the operation point of
the components and we can review and analyze the results in the Postprocessor.

AR AR R G AT UL ORI V53, BOH 251 RURPIRES S 2L

tr, W

L e Y]
_

R4 RREAT A AR BRI 9

IR = |
__ Currently open files Selected simulation results IDiag[amgI

.. CA-I5P-35-34-01 = ||| Gen. datal Sim.param.l CP valuel Fan I Resistance Cross flow Hx |T-piece| Fluid tube | Fluid valve| COM obiectl Circuitl Air pathl Fluid bend | et

T 2 R adiatar CA-J5P-35-3#-01

m Label / stationary 1 2

|| LI Comment [zimulation) w Comment

] - Comment [component)

~__ Open I Filter | Close I Carnrnent [data fil=] leater matrideater matris

Filemarme Heater.rad Heaterrad

= Intersection k4 {3 2] Height [rnrm] 150 150

[ idth [mm] 230 230

\ CA-J5P-35-34-01 | Diepth [mm] i 5

I w-coordinate [rm) 0 i}

El, SVSTEM E -coordinate [mm] -100 -100

[]---v/ Gen, data z-coordinate [mm] 200 200

]\/ Sim.parar. Soiling factor [%] 0 i}

]v/ 1.CP walus Eritry ternp. Ok [*C] 27h 278

-y 2.CP value |Suiface element 1.1} .1}

- 5P value - ;

- 4.CP walus Right: mouse button - menu 00 00

-~ 1.Mechanically driven f: Srdinate [rm] 200 00

Fl./" 1.Electric fan Operating characteristic: [-] 0.954333 0.956196

-~ 1.Area resistance Ertry bemp. Ob [*C] 275 278

b

[

[

[

[

b

[

[

" 1.Built-in resistance
-, 2.Radiabor

[, 1.Radiabor

Bl 1.Charge air cooler
-, 1.Confluence
- 3 Tube

- 2.Tube

-, 1.Tube

Bl 1.Valve

[
E
[
E

-+ 1.COM ohject
-~ 2,C0M object
- 3.COM object

-,/ 1.Water circuit -
| >

4|

Exit ternp. OM [C]

Temp. difference OM [K]
Entry temp. 1M [°C]

Exit temp. [k [*C]

Temp. difference [M [K]
Aot of heat M [tatal] kK]
b azs flove of OM [kgis]

b azs fow of 1M [kgls]
Entry speed OM [m's]
|nzide area [m]

Entry prezzure OM [kPa]
Ewxit pressure. OM [kPa]

Praceira diffarancs Mkd [Pa]

b azs flows density of Ok [kg/meds

b azs flow density M [ko/méds]

V2EZ72  89.2885
450272 B1.4885
741925 921053
72EEO07  89.0433
-1.63189  -3.0554
191442 238102
0.04176271 0.038073
12108 115
0279833 018525
1.03304 0.346603
.000232008.000232008
353.307 £34.4
101311 101,305

101.264  101.262
AT IEEE A7 NA1E
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Improvement solution 2 & 7 (Top High T=102°C)
BT X LT (mZKiR102°C 5D

original 28 solution T# solution
Ambient Temp. (C) 27.8 27.8 27. 8
Engine Exit Temp. (C) 93.7 91.5 87.4
Engine entry Temp. ('C) 88. 1 86.0 81.8
Temperature Diff. (C) =N =N 5.5
Coolant heat (kw) 81.7 81.8 81.9
Coolant flow (l/min) 219.5 219.1 218.5
Air flow (kg/s) 1.8 1.9 2.0
Air flow density (kg/m2s) 3.1 2.8 3.5
Air Exit Temp. (C) 91.8 88.9 85.3
Ambient ETD (°C) 65.9 63. 7 59. 6
Permissible Temp. (°C) 36. 1 38. 3 42. 4
CAC Entry Temp. (C) 162. 1 162. 1 162. 1
CAC Exit Temp (C) 46.5 45. 8 45.6
Heat charged air (kw) 34.4 34.6 34.6
mass flow (kg/s) 0.3 0.3 0.3
Original
2# solution big rad&cac
7# solution 740 fan
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J5P 350Ps EURO3 - Overheat

J5P overheat & improvement design i a) & 4341 A0 ot e vt

O From KULI simulation, we found it wouldn’t fulfill the heat
request, if improve the radiator and charge air cooler only @
Max T.

MRPEKULUEA 57 SR LA, I eleadk bt A o
iy, B ST T EUNVEDR, ik R R G Bort H AR,

O For the original designing, at operation point of Max T, the
mass flow of the air was too little, that mainly cause the problem
of the overheat. So we need to improve the air flow of the
cooling system. We need a new fan to improve the mass flow by
15% higher.

JRZEFFE LR/, ISP R B R, PRt A
e e WU T TR T BSe o VTR XU, K XUl U e 1
15%LL I,
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J5P EURO3 - Overheat

J5P Improvement B3 vt
J5P Euro3 New Fan 351 XUk il
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J5P EURO3 - Overheat

700-29D & 740-435 Characteristic Curve

2\
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design
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J5P EURO3 - Overheat

Results comparison with the new fan & Road Test (@Load)
B X A AF SRR A R HiE s AR A e 0T b CHIRE R 0
Simulation Road Test
Original 1S 2S-New Fan[Original PS-New Fan
Ambient Temp. (°C) 27.8 27.8 27.8 27.8 30. 5
RAD |Engine Exit Temp. 93.7 87.4 86. 2 93.6 89. 6
Engine Engry Temp. 88. 1 81.8 80. 7 87.8 83.5
Temperature Diff. -5.5 -5. 5 -5.5 -5. 8 -6. 1
Coolant Heat (kw) 81.7 81.9 82.0
Coolant Flow (L/min) 219.5 218.5 218.3
Air Mass Flow (kg/s) 1.8 2.0 2.0
Air flow density (kg/m2 3.1 3.5 3.5
Air exit Temp. (C 91.8 85. 3 84. 0
Ambient ETD (°C) 65.9 59.6 58. 4 65. 8
Permissible Temp. 36. 1 42. 4 43.6 36. 2
CAC |Entry Temp. (TC) 162.1 162.1 162.1 168.6
Exit Temp. C°C) 46. 5 45.6 45. 4 42
Heat Amount kw) 34. 4 34. 60 34. 7
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Road test
T8 B A L

Combination with KULI

simulation and =~
experiment, we success '
improve the cooling
system of the truck!
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