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Abstract: For the lack of basic data for calculating carbon emission during the product life-cycle, and in or-
der to solve the problem of the inaccurate calculation of product carbon footprint caused by flow manufac-
turing process, a calculation method of product carbon footprint in manufacturing process based on corres-
pondence relations between the product and carbon emission is put forward. Finally, a case study is used to
verify the effectiveness of the research.
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Figure 1. System boundary
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Figure 2. Diagram of workshop manufacturing process
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Table 1. Processing time (s)

%= 1. IBEE(s)

B
1 2 3 4
1 300 - 450 600
2 400 350 600 500
77
3 - 550 500 700
4 350 450 - 550

e BRSPS FoRizT AMER B BT,

Table 2. Processing power (kw)
= 2. MIThER (kw)

B

1 2 3 4

1 25 4 6

2 3 5 3 6.5

P g

3 4 45 5

4 4 55 - 6

TRIH 1 2 2 2.5

e RSP FoRizT I AMER B BT,

Table 3. Adjustment time (s)
52 3. YHERTA)(s)

W&
1 2 3 4
1
2 60 - 70 120
7 - 120 90 90
3 90 80 - 140
4
W FRP C7 FRIEFRAEM RS BT,
Table 4. Flow of coolant (L/s)
2 4. REERRE(L/S)
e
1 2 3 4
1 0.036 - 0.036 0.04
2 0.03 0.04 0.032 0.036
7
3 - 0.032 0.024 0.042
4 0.026 0.03 - 0.03

T #RS 7 RN AE R BN,
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Table 5. Flow of lubricating oil (ml/s)
5% 5. JEBMERE (ml/s)

W&
1 2 3 4
1 1 12 08
- 2 0.8 1 14 1
fh 3 - 14 18 0.8
4 12 16 - 12

e R T FoRizT AMER B BT,

Table 6. Carbon emission factor

= 6. BRHEET

BHRATR 753 3 o
e 0.54 kg-CO»/Kw-h
e 0.047 kg-CO,/L
BENR 0.017 kg-CO2/L
45 4 3.22 kg-CO,/kg

Table 7. Amount of cutting (kg)
= 7. ERB (A kg)

7 1 2 3 4
yINNi] 42 3.8 3.65 4.75
s 4.06 353 3.48 451
B E 0.14 0.27 0.17 0.24
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Table 8. Calculation result of product carbon footprint (kg-CO,)
8. TRBRESBEEEREAN: kg-CO2)

L FERh Rt In T % HRE R T T it e i R it
1 1.08 0.9225 0.867 0.062 0.0374 0.4508 3.4197
2 1.08 1.2 1.0744 0.095 0.0876 0.8694 4.4064
3 1.08 1.1925 1.003 0.105 0.0967 0.5474 4.0246
4 1.08 1.0762 0.6647 0.085 0.0402 0.7728 3.7189

Table 9. Calculation result of product carbon footprint-2 (kg-CO,)
9. FRBEDZESSR 2(8: kg-CO2)

L FERh Rt In T % HRE R TEIE P R LR At
1 1.08 0.9718 0.8229 0.0779 0.0563 0.4508 3.4597
2 1.08 1.293 1.0785 0.1067 0.0763 0.8694 4.5039
3 1.08 1.1256 0.8977 0.0904 0.0688 0.5474 3.8099
4 1.08 1.0005 0.8099 0.07 0.0603 0.7728 3.7935

T IR 2 5 EHER AT RN S . A A E & #E FZ-CIMS, 4,

SE3#k (References)

[1] Mayyas, A.T., Qattawi, A., Mayyas, A.R., et al. (2012) Life cycle
assessment-based selection for a sustainable lightweight body-
in-white design. Energy, 39, 412-425.

[2] KK (2011) P& AV ARER TG R G 0l 5 @Ay
3

[31 FmE, WRE F/RE (2012) WP AYEEIE A= RGUHRHER
BWITER . o BEHIER S R 4, 5, 1071-1076.

[4] EZORS, BUTHL, 207 AE (1999) HeT i AR i JE I 4k

(5]

(6]

[71

8]
[9]

2-9.

FhRUE, BIRFL, KA (2012) FMRERAL BT 5 0 23
BRAR Y R B oS AL A 4, 11, 2381-
2390.

Zhang, X.F.,, Zhang, S.Y., Hu, Z.Y., et al. (2012) Identification of
connection units with high GHG emissions for low-carbon
product structure design. Journal of Cleaner Production, 27,
118-125.

FEARAR, BT, BSRE (2011) BETE BN 007 5 28 1A i i 7
RISk, AL LFE, 6, 639-644.

Sinden, G. (2008) PAS_2050.

GaBi Paper (2011) Clip tutorial-part 1.

OPEN ACCESS



