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Implementation of Composited Fuel Heater and Test Chamber for
Diesel Cars
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Abstract In this paper, we have implemented the unified fuel heater and performance evaluation system for
diesel cars. In order to strengthen an engine starting of diesel car, we need to assembly the fuel filter and
heater. Especially, this assembly fuel heater is very important in winter, it is necessary for heating to operate
the diesel engine. The heater for unifying the sensor and heater body can advance the performance of car and
reduce the production cost. Finally, the performance test chamber is needed to evaluate the performance of
heater.
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[Fig. 2] Design of unified type fuel heater
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E3leo] A5 Al Bt £ AL 91
ower oper AL 260W(2AF 5%), AFWAY DC 13V, 29713
L On(-3°C F4°C)} Off(17°C F4°C)E 33t} E3)
FEAES 23,5 9 7 bar WHASICE Table 12 &
=23]eo] LAHAE 4L vehi
| Stopper | | PTC(4ea) | [ Screw |
_ [Table 1] Impurity test specification
(c) 7MERE P
Terms Specification
[Fig. 3] Inner device of unified heater
Power 260W + 5~10%
" o . 20 .
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[Fig. 4] Body inner assembly process of unified heater
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[Fig. 5] Bimetal assembly process of body
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[Fig. 6] Ring seal insertion of body outdoor
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[Fig. 9] Program flow for performance evaluation
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[Table 2] Strength judgement standard

Specification
* -40°C (0.5HR)
* -40°C —100°C (0.5HR)
* 100°C (0.5HR)
*  100°C— -40°C (0.5HR)

Terms

Temp. Cycle (20 Cycle)

Vibration test 50Hz / 56HR
SALT injection MS 611-15
Terminal On/Off 350N

Temp. immunity 40°C, 90~95%, 24HR

Thermostat 13 Vdc/25A/50,000 Cycle

Impulse test 0~ 4Bar/3*10"6, 90CPM
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[Fig. 10] Block heater assembly and performance evaluation
flow
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[Fig. 11] Bimetal’s resistor measurement
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[Table 3] Bimetal resistance measurement

[Table 5] Voltage condition

Unit : Q S Voltage (V)
180 (3.8~4.80 ) 2.5C(4.5~5.80 ) a
No. Pass Nonpass Pass Nonpass diff. m A. Bimetal B. Bimetal Voltage
Resist. resist. Resist. resist. p Forced Voltage Voltage dro g
1 OL 427 4.80 4.78 0.02 1 voltage | (between - and |(between + and (A ]5)
2 oL 4.20 4.87 4.83 0.04 e resistor line) - line)
3 O.L 4.25 4.82 4.79 0.03
4 oL 4.30 4.87 4.83 0.04 1 28.6 27.823 27.724 0.099
5 O.L 4.33 4.77 4.72 0.05 2 28.6 27.874 27.774 0.1
6 O.L 4.29 4.88 4.83 0.05 3 286 27876 27741 0.135
7 O.L 4.34 5.84 4.79 1.05 . . . .
8 O.L 4.32 4.82 4.79 0.03 4 28.6 27.873 27.777 0.096
k4 O.L 4.28 4.92 4.88 0.04 5 | 286 27.891 27.778 0.113
10 O.L 4.27 4.82 4.78 0.04
11 oL 457 500 506 0.03 6 28.6 27.887 27.772 0.115
12 O.L 4.32 4.76 4.70 0.06 7 28.6 27.871 27.771 0.1
13 O.L 4.29 4.82 4.78 0.04
14 O.L 4.27 4.79 4.78 0.01
15 [ oL 426 4.84 4.80 0.04 Table 62 2.5Co|A A|Eo| W2 A|8E AF-S ek
16 O.L 4.33 4.82 4.80 0.02 o
Ht.
17 O.L 4.27 4.87 4.82 0.05
18 O.L 4.20 4.64 4.58 0.06
19 O.L 4.40 4.81 4.78 0.03 [Table 6] Resistance after test
20 O.L 4.23 5.88 4.78 1.10 -
o1 oL 434 4.80 479 0.01 No Resistance after test(S2)
22 O.L 4.30 4.92 4.90 0.02 ' +,- connector Resistor line
23 O.L 4.33 4.80 4.76 0.04
1 5.02Q 4.99Q
2 5.052 5.02Q
Table 304 79} 20804 E2pAa} vl 5T} Zﬁ} ; P o
o] z}lolrs 77(]».5171—___ W dlo|m|eke] A& ¢l
9] apol7} 71 & Lrebdch Hholuhe] A AH p 1840 1,500
A= okE 3l Abglo|o).
AAE ek ol N T 5 4.74Q 4729
Table 4= 77] A|8S 0]8-3}o] Thermostat & Z %
Jtol] mez ]L J ﬁhioq}j R L\iEME} 6 4.88Q 4.860
2] 3] 2 AFA A AE o X8
© 0 © = 7 493Q 4.89Q

[Table 4] Resistance and current before test

S Resistor before test((Q)
a 25TC)
m Current |Consumption
P +, - ) (A) power (W)
1 Resistor

Connector
e
1 37.54Q 4990 6.6 188.76
2 16.09Q 5.02Q 6.8 194.48
3 16.37Q 5.07Q 6.7 191.62
4 25.74Q 4.80Q 6.8 194.48
5 8.11 @ 470 @ 6.9 197.34
6 15.520Q 4.87Q 6.8 194.48
7 6.36Q 4.90Q 6.7 191.62

Table 5¢= 77§ Al&E ©]-8-50] Thermostat - 45
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[Fig. 12] Cavity reform of heater connector
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[Table 7] Measurement data of unit inner and a break

t SLe 7| & Qlad
AE
= < s ?
1 2.767 2772 2.766 2775
|2 2772 2.1 2.774 2.763
:
<;E 3 2.769 2.1 2.766 2.769
© |4 271 2.767 2772 2776
5 2.766 2.768 2.764 2.766
1 2.769 2.773 2.769 2.766
) 271 2.776 2.763 2.763
>
<;E 3 2.769 2.769 2.769 2.772
© |4 2773 2.774 2.1 2.763
5 271 2.768 2.765 2775
5 24 E
B ATl guFs $UY AnslHS At
71e] st vidle] Belge dAFo Ausha, 4
S A2E AES Bl BANTALS BE 714
u] 7 % KL E]
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