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Structure Improvement Analysis of Heavy Duty
Diesel Engine Preheater
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Abstract: The vehicle fuel preheater is an important and
effective means to improve operating condition during cold
engine starting. A conclusion is reached that the fuel
preheater improves operating efficiency of the engine
effectively through a series of tests and analyses. A more
efficient way to improve operating efficiency of fuel preheater
is to install spoiler in the combustion chamber. In this paper,
the CFD software is used to simulate the preheater combustion
chamber installed spoiler. The temperature distribution, CO
distribution, and O. distribution of the combustion chamber
are obtained at different spoiler locations and different spoiler
sizes. The comparative analysis indicate that the optimal
spoiler diameter is 70 mm, compared with the non-spoiler
design, and the fuel preheater efficiency is increased by 17% .
The optimal position of the spoiler is 80 mm from the bottom,
and the efficiency of the fuel preheater is 11. 4% higher than
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the original design in which the spoiler is 60 mm from the

bottom spoiler.

Key words: diesel engine; fuel preheater; optimization;

structural improvement
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Fig. 1 Experimental bench of combustion characteristics
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Tab. 1 Comparison analysis of combustion efficiency

and heat transfer efficiency of new and original

fuel preheater %
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Fig. 2 Schematic diagram of original fuel preheater
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Fig. 3 Schematic diagram of new fuel preheater
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Tab. 2 Comparison of experimental data and

simulation data of new fuel preheater
0./ CO:/ CH,/ CO/ KpyE HANE

RE % 107% 107¢ 1078 F/C E/C
R HIE 6.80 11.80 30.00 27  8.50  430.00
— EBE 6.12 13.89 43.29 0  9.31 565.26
RBL sfitz —0.68  2.09 13.29 —27  0.81  135.26
—i PFEHIE 6.90 13.34 26,00 30 859  490.00
BB iRz 010 1.54 —4.00 3 0.09  60.00
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Tab. 3 Physical parameters of n-heptane at 6 ‘C

wE/ WA/ - SREE/W- BB/
(kg em™?) (kg KOTH (m« KO71) (kT » kg™
0. 684 2. 233 12, 231072 48 066
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Tab. 4 Physical parameters of air and

cooling water at 6 C

W HE/ /I - SRER/ W shhEhE/
* o (kgem™®) (kg K)TH  (meK))  (Pass D
=5 1. 2654 1. 005 2. 4821072 17.440X1076
K 9.998X10? 4,199 0. 565 1. 499X 107°
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Tab. 5 Physical parameters of cast aluminum at 6 ‘C

wE/ s/ SRAYY
(kgem™®) (W (kg KO (We (m+K)™)
2. 65X10° 8. 8107 27.2
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Fig. 4 Water flow versus time

2.2 BIREZENYH

R THEIRR E M S = IR G &
BRPE = I AR - [R5 o e DA b —
SE B B L £ 220 SR AR MR RURE A8 R A FE 43
HIPsh. R RN S = R-A RIS R, B 5 9k
TH RIS HASE 2 O R S A I AR 45 4 1B, kit
Jr KRG 2 v TR i A 2R A B R PR DR SAR Y
IR an el 6 J 7. Pt A 1) = BE B 50 mm, [
I AEE AR B4 20 ABIAL, L E AR 6 mm.

T BURPL IR A B 22 R A R AR ]
T AR T A A A T A AR I A R O R L R
PFARLE 1 BT IR FIBESE.
2.2.1 YLHARGE D BN A BRI R R

PR AR B EAR DU IR RO 1 A B ke

(L-h™hH

Ui

b it fE R E R
5 HUET.EMEELMTEE
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structure before and after improvemen
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Tab. 6 Top view of spoiler mm
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Fig. 7 Temperature distribution of combustion

chamber at different spoiler diameters
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