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Low-resistance Transparent Plane Heating System using CVD

Graphene
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Abstract To prevent the low heating effect of heating system caused by the high sheet
resistance of CVD graphene, multi-layered graphene was laminated to implement a Transparent
plane heating system with good optical properties of low-resistance. Low-resistance plane
heating system implemented by 300X400X5mm heating plane laminated multi-layered CVD
graphene film and PWM control system to drive efficient power. A plane resistance value of
85.5 2/sq was measured on average for 4-layer CVD graphene film used as a heating plane.
Thus, the transfer by thermal film as the method of implementing low-resistance CVD
graphene is reasonable. The experimental results of heat test show that an average heat-rise
rate in low-resistance, transperent plane heating system using CVD graphene is 10°C/min and
has an optical transmittance rate of 86.44%. Therefore, the proposed heating system is
applicable to large window glass and vehicle heating window-shild-glass.
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iagram of Low-resistance plane heating system.
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Fig. 5. The structure of heating CVD graphene film.

£ AFoflAe oF AHoA9] o] 7psgt
HAd F71E TEste] Idest ol ARE
300mmX400mmX5mme] 712 37§9] A8E A
zpsto] W g 7o) e A&kt

O 6. 300X400X5 mm HER2|
Fig. 6. 300x400X5 mm heating glass.

3. &4 3 uF

I8 4ol49] PIEARE ool AR ZEol of
3 @I FAEES AT 300mmX400 mm
CVD 19 BEE 18700 Uehliich

J979 13 #3" 37] 300mmX400mme
CVD I=f"l "Eo) dsiA H=4] probe 4point
ZHHPHOoZ Low Resistivity meter”]o] &gt HA
Y2 45t FrkerAnh AE 10709 disf 2+t
134 2% F 103 243 23, B4 191.102/sq
< UER A

olo tisf 439 AZH 1w ZEol HoliA =5
Agt o g HARE F7gste] BRE 43E HI
o LRSIt

B e el

O3 7. MAFEE0| ME CVvD 12 EE

Fig. 7. CVD graphene film in which transfer film
removed.
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