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Study on the Energy-saving Characteristics of Graphene Heating Plate/Film as Heat Preservation Body for Piglets
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Abstract
body for piglets. [ Method ] The energy consumption monitoring experiment device self-designed was used to conduct the energy consumption ex-

(Institute of Animal Husbandry and Veterinary Science, Zhejiang Academy of Agricultural
[ Objective ] To study the energy-saving characteristics of graphene heating plate/membrane as the heat preservation and heating

periment of graphene heating plate, graphene heating film and resistance wire heating plate at room temperature of 15 “C and constant tempera-
ture of 21 °C respectively. [ Result ] The heating and thermostatic experiment showed that the time and energy consumption required to heat the
graphene heating plate/film to the preset temperature were higher than the resistance wire heating plate, the graphene heating plate/film had
no obvious low energy consumption performance compared with the electric wire heating plate. [ Conclusion ] The energy-saving properties of

commercially available graphene sheets/films were slightly inferior to resistance wires.
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Fig.1 Graphene heating plate (a) ,graphene heating film (b),

resistance wire heating plate( c)
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Fig.2 Object picture
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Fig.3 The main view (a) and left view (b) of the self-made energy consumption monitoring device
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Fig.4 Work flow of self-made energy consumption monitoring

device
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Table 1 Energy consumption for different heating materials

R R GRS SRR LT (]
Material Electricity Time to
name quantity //kW -h temperature // h
A3 BRI AR 0.9 6.13
Graphene heating plate

AT AL 0.9 6.33
Graphene heating film

HBH 22 A 0.6 4.70

Resistance wire heating plate
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Fig.5 Heat preservation energy consumption per day for three

heating materials
TCVe A S RO AR AR o L B 22 i 5 1) Ay i i LAY
HLEK, HL R AR S HE B, Q= W=Pu= (U/R)t, 31
2 PR A SRR SIS i FIE IR A T A 8
R2 AR EBEZL

Table 2 The resistance value changes of different heating materials

~ i vE
e arenp 2 CHEERT
H ] Haf HAEFE
B TR o R Energy
. Resistance Resistance .
Material name . . consumption
wire at wire at for 7 days at
11 °C/Q 21°C //Q 21 C J/kW-h
A SRR 386 388 16.0
Graphene heating plate
A BRI 388 387 16.6
Graphene heating film
R BH 22 it 371 396 16.5

Resistance wire heating plate
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Table 8 Comparison of productivity caculation results

% :
wor BRI b
gt WC e OB
E2 Total ThE .
il Total prod- . Culti-
R .. productivity Actual
uctivity by . vated
Name by original  produ-
new accou- . . land
of towns nting method accounting  ctivity area
Tt method Tt b
it
‘A 31l Baizhang Mountain 0.24 0.29 0.15  267.52
75545 Chi’ an Town 9.66 7.73 6.87 7073.26
75 H4H Chitian Town 9.60 7.30 449 641544
ZIXNEFH3 Dongfeng 0.54 0.69 0.39  579.89
Reclamation Farm
15 )1[44 Fengchuan Town 0.69 0.63 0.47  560.67
HIi% Ganfang Town 0.66 0.71 0.36 631.12
T4 Ganzhou Town 7.98 6.62 6.01 5 439.93
23848 Huibu Town 8.26 6.53 4.66 5176.75
HHE S Liuxi Township 0.35 0.40 0.35 379.69
2148 Luoshi Town 3.17 2.40 1.56 2 067.21
- E %A Shangfu Town 2.61 2.13 1.28 1 765.78
F1ZIpFAL Shixi Office 0.59 0.84 0.31 754.64
RIBAH Songbu Town 6.65 6.08 4.16 4 770.59
{1l £ Yangshan Township 0.56 0.70 0.43 666.77
¥R % Zaoxi Township 0.76 0.98 042  845.10
N 4H Zaoxia Town 2.43 2.40 1.68 1961.01
ST Total 54.75 46.43 33.59 39 355.37
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