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system is applied to electric vehicles, about 40 percent of the energy is spent on

heating and cooling, which is less efficient in winter. This has increased demand for

electric vehicle battery efficiency. In this study, the condensation and dispersion of

carbon nanotubes were controlled, and carbon fibers and composite slurry were

manufactured without binders to manufacture paper. Manufactured by content showed

the highest heat generation characteristic at 143°C with a carbon fiber content ratio of

20wt% and confirmed that the heat temperature rises with increasing pressure. The

plane heaters made through this study can be applied to a variety of products other
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than electric vehicles because they can be simplified by process and high temperature.
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Figure 1. Schematic diagram for line heater and plane heater.
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Table 1. Specification of carbon nano tube

Name K-Nanos 500P

Bundle Diameter Ave. 2~4 um
Bundle Length Ave. 100 pm
Outer Diameter Ave. 186 nm
Wall No. Ave. 18.8 EA
Bulk Density ~0.0030 g/ml

BET 197.47 m%/g

Crystallinity 1.21 IG/ID

Carbon Purity ~98%




Table 2. Specification of carbon fiber

Name Tenax- A HT C124
Cut Length 3mm

Sizing Water soluble
Size Level 3%
Bulk Density 350g/L
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Figure 2. Schematic diagram for fabrication of paper.
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Figure 4. Sheet resistance and distribution of the plane heater
depending on the CNT/CF ratio.
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Figure 6. Temperature of the plane heater depending on the
CNT/CF ratio.
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Figure 5. Electrical conductivity of the plane heater

depending on the CNT/CF ratio.
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Figure 7. Temperature of the plane heater depending on the
pressure condition(CNT : CF = 8 : 2).
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Figure 8. Pressure versus temperature for CNT/CF ratio of
CNT/CF plane heater.
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Figure 9. Power versus temperature for CNT/CF ratio of
CNT/CF plane heater.
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