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Carbon neutral laboratory construction scheme
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ABSTRACT: The main purpose of building a carbon neutral laboratory is to develop low-carbon technologies and
solutions, aiming to reduce energy consumption and carbon emissions to solve environmental problems. Through
advanced technology and practical exploration, establish and improve a low-carbon economic system, expand the
scale of related industries, and promote economic structure optimization. The construction plan of the testing
laboratory studied in this article has negative emissions after measures such as independent emission reduction,
renewable energy, and carbon sequestration during the operation phase, which can be defined as a carbon neutral
laboratory. The construction of zero carbon laboratories is one of the important actions for global environmental
protection and energy conservation and emission reduction, and is also regarded as the actual implementer of the
ecological civilization concept advocating sustainable development. From this, we can gain a deeper understanding
and promote the development direction of humanity towards a sustainable and low-carbon future.
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Table 1 Classification and requirements of carbon neutral laboratory
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Table 2 Summary of greenhouse gas emissions from fuels

Ak THAE R/t RN FAME/(GI/Y) PRk /(tC/GT) AL /% S HE i (kgCO2e)
A B C D E F=AXBXCxDXE
Ao ZE R 3.306 44.80 0.0189 98 44/12 10005.87
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Table 3 Summary of greenhouse gas emissions from electricity and water

i L E/(kW-h) THE AT & /(kgCO2) K/t TRHE AL &/ (kgCOze)
INAIX 552.5 315.09 5.13 0.86
Farn X 4438 2530.99 1.93 0.32
a1t 4990.50 2846.08 7.06 1.18
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Table 4 Summary of carbon emissions from the elevator equipment
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Table 5 Summary of carbon emissions from the HVAC refrigerant
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Table 6 Summary of carbon emissions from paper
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Table 7 Summary of carbon emissions fromproduction and transportation
P Ko ol AR T B4 A 7R BRI
/(kgCO,/t) /km /(kgCO,e) /(kgCOze)
0.4 KV HLE5 5y A 18 3.6 2530 140.4 / 59.60
10 kV HL45 53 3048 6 1.8 2530 111.1 / 27.80
P A 22 44 2530 176.5 / 86.20
T 4% 19 0.0285 2010 176.5 57.29 0.46
5. 73 0.03978 2200 75 87.52 0.24
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IS Yt 2 490 0.25137 9410 284.2 2365.39 7.71
4B 381 0.763 14300 223.8 10896.60 7.30
WA 38 H il 13 51 2530 105 / 591.58
L& . YoRtsT 42 0.297 1400 140.5 415.80 1.78
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it 121127.50 24766.57
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Table 8 Summary of carbon reduction from specimen recycling and transportation

P e - ISRk P [ [ET A B i A Tz e
78 B i/t e
/(kgCO/t) EY /(kgCOze) /(kgCO2e)
TR A 19 0.0285 2010 0.9 -51.56 0.02
L5 78 0.03978 1942.5 0.9 -69.55 0.03
AR 3760.00 25.192 1942.5 0.9 - 4404191 20.23
w4 648.00 5.05894 1942.5 0.9 - 8844.28 4.06
s a2k 490.00 0.25137 1942.5 0.9 - 439.46 0.2
&R 381 0.763 14300 0.9 - 9806.94 0.67
BB PORs%T 54 0.297 1400 0.50 -207.90 0.13
R 172 1.72 1942.5 0.90 -3006.99 1.38
&t - 66468.59 26.73
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Table 9 Summary of carbon emissions from the test specimens

EA) WHEBUE/(kgCO2e) M3T/(kgCOse)
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Table 10 Summary of carbon reduction from pv
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Table 11  Summary of carbon reduction from carbon sinks

E4) o7 b TR o7 Hb [ FH/hm? g AERRIC & (kgCOx-e)

Frid 4 0.26680 177 6816.40

Pt 1 0.06670 37 1980.90

Vel 4 0.26680 170 2640.70

Vatid 0.5 0.03335 16 4.10
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e yia 0.5 0.03335 18 59.30
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Table 12 Summary of greenhouse gas emissions from the operational phase of the testing laboratory
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