Int. J. Highw. Eng. Vol. 17 No, 2 : 31-37 APRIL 2015
http://dx.doi.org/10.7855/IJHE.2015.17.2.031

T G2 TH e =23 LS A 72T
Fundamental Study for Development of Pre-Heater for Warm In-Place Recycling in Korea

ZtiE Kim, Dae-Hun M3 - MEtisn EZSZSaE MAF2PE (E-mail : kidsmini@hanmail.net)

445 E  Kim, Seung-Hoon M3|H - MEisn EEZ&aE AP (E-mail : kshqgkghekd@naver.com)

™ 40t Kwon, Soo-Ahn M3 - st2AMI|2H Y Z2I71AM 7| ME|E (B-mail : sakown@Kict.re.kr)

4 &%  Kim, Yongjoo MY - st2AMI &Y =2 XA A (E-mail : yongjook@Kkict.re.kr)

Ol XH &  Lee, Jaejun M - dEUsty E2Est SAHARME R4 - W AKX} (E-mail : lee2012@jbnu.ac.kr)
ABSTRACT

PURPOSES : To design a pre-heater for warm in-place recycling equipment, three different heating systems were evaluated to determine
their thermal efficiency.

METHODS : In this study, a 30cm X 30cm X 15cm wheel-tracking specimen was used to measure the inner temperature as a function of the
heating system. The inner temperature of the specimen was measured with a data logger at the surface, and at depths of 1cm, 2cm, 3cm, 4cm,
and Scm. To evaluate the thermal efficiency, the researchers used three different types of equipment, namely, IR, a heating wire, and a gas
burner.

RESULTS : The IR heating system exhibits a higher level of performance than the others to achieve the target temperature at a depth of 5cm
in the specimen. The gas burner system was capable of heating the surface to a temperature of up to 600°C. The other types, however, cannot
heat the surface up to 600, The thermal efficiencies were measured based on the laboratory conditions.

CONCLUSIONS : To find the most effective system for application to the development of a pre-heater for warm in-place recycling, various
systems (IR, heating wire, gas burner) were examined in the laboratory. As a result, it was found that the hot plate of a gas burner system
provides the highest temperature at the surface of the asphalt but, of all the systems, the IR system provides the best internal temperature
increase rate. Furthermore, a gas burner can age the asphalt binder of the surface layer as a result of the high temperature. However, the gas
burner cannot attain the target temperature at Scm. The IR system, on the other hand, is effective at increasing the internal temperature of
asphalt.
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(h) Compaction

(g) Paving the RAP

Fig. 1 HIR Field Construction (Kwon et al., 2013)
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Fig. 2 Repair Work Using of Infrared Equipment
(KAIN INTL, infrared patching)
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(a) IR equipment

(b) Heat wire equipment

. N —

(c) Gas burner equipment

(d) Experimental method

Fig. 3 Experimental Equipment

Table 1. Specification of Equipments

) Heat wire Gas burner
IR equipment ) .
equipment equipment
Temperature | Temperature Temperaturg
N control by Air
Specifications|  control by control by
) pressure and
volume resistance .
gas regulation
) 220V, 60Hz, 220V, 0.4Kw
Capacity igoow | 220V 8000W e h00kcal/n
. 315X133X100 | 425%X220X25 | 310X180%150
Size
(mm) (mm) (mm)
Materials Aluminum  |A slab of stone|  Aluminum
Weight 0.53kg 5.4kg 3.8kg
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(c) Gas burner result

Fig. 5 Measured Inner Temperature as Function of
Heating Equipment
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