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Fig. 1 Position of sand casting in the full life cycle of a casting

1 BESBET ZIERERRFLR
HAFNISAIRAFOT BB S8 EM o, B
ERANSAEERAN, BRI R L InE
BORSFERAN, BRI 2RI 2R
B, B SRR R B TR HE R
RIEVABEIRE T ZN TR LIS HESE
Y&, @k, B, TR, 7M1
WHPERBREIET LA A =3E: ORI, £
B9 AR T ERAIYIRHE R P A0 Ia R R,
BREEFSII PRI NS BT IR F RO BERD
A EBOS RIS P AIRFE, BB IR SRR ECH (IEN.
EHRE ) AEBEFEREERAN,; QBeIRKRAE
B, EEANHBINIMERREETERBEERHEE
R, ANHIEE R RIRIL . BT P AT
FMDRBURFEHRzREREEVAEFHINTISE
P ERIREIRIRHET; QEFMHN, ETEHHEH
PRIB B = AIAS BT RIS RO I AL B = A AY B HE I
U ansRESERERN O BIEFIRE. BFZRE
FERR S IEITIE T ERIBEFE PTG P RIBRHFL . B
—L RGN A SIS IR AU RN E 2R 7~ o

2 SHiEdERHAIEETEER
21 HPRBRHER

BHER ISR, ARIBYDR SUBORES A
LUSYIRBHEIS AR IR R IR AT LUR
BIZrRNE TS NRBERRSNHZ NS
IR, EETESRIRIB AR Z AT R %
IR BRI 7= I T IOTR 2 50

ElEH, RXEDHEITESRNKRIINER 5%
HEAAX, SAEENAEERA .

RIS BN B A R HE R Z I A BE R AT B 4E
FEAERYEIERRARRL, BRI = AR RHEERAEEIE]
W ERAVBETRRHERL R o LB R AT I RIRVIEREE E
ESWIEREFZN: —AINEVHAESHEHES
EiE, FRZAELEE, RET DHNEIEAE;
— NSRRI, IRE T BB RISEIMERESE .

N IS BN BB ZSRRHERL R C e,
1 P, <Vx_Vd) ( 1 )

M,
ClVR, d:Mde (1-y )fb (2)
IR MAFERIES; RAF-RIADERLL; p, o iR
N VNBAEEIR; VTR [ IRIEE i
HEMEREL, ORIEREIE, (XIF— TS
BEEREEAR (1) HEEE) .
BRI BRI RC,
C]:S'T,d:ledéﬂfc (3)
I LA—EBRENIEEMBEEIRICEES; oh
EEMEAIMELHE; 0, 0—BIEREHmdrt
8; [HAEEDRAIRHEREL

BRIER (2) « (3) ASEEM B mdROIRHR

HEsChCM:

CU 11
CM'=MR* (1-n) fi+ D M, 5. (4)
c=1 d

HEIBEM ERDEHE EZ AT KRN £k,
IR SRR LR ERIEER AL, &R
R NEER B B IG REBMEFHR N B P SELAY




20244 E1H/ET3E

s A ﬁ '- ‘i
IS Founorw [T =

LT Bl 1 PRRRHR IR AT

kb (Bb. BEWE. S

it

L e

= >

S| e (k.
AR )

" fEft¥

I
- BB -~ - o B -

—_—t P —

B
- — - R

E2 WEBmESIRREHRIAR
Fig. 2 Carbon emission boundary of sand casting process
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Table 3 Raw material share of molten iron in the melting

stage
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TN 1 58.19
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Table 4 Casting material balance list in the enterprise
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Fig. 4 Carbon emissions from casting process
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Table 6 Calculation results of carbon emission during the foundry processes of locking disk castings

TR T YIRHEETR THAER B COHEfl st Ikg TeHET LT /% A e B
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Quantitative Calculation Method of Carbon Emission for Sand Castings
and Its Application

ZHUANG Ao-jie"? ZHAO Xiu-xu"? CAI Wei®, QIN Yan-ping*, LIU Guo-bing*

(1. School of Mechanical and Electrical Engineering, Wuhan University of Technology , Wuhan 430070, Hubei, China; 2. Hubei Provincial
Key Laboratory of Digital Manufacturing, Wuhan 430070, Hubei, China; 3. Guangdong Jin Zhili Technology Co., Ltd., Shaoguan 512100,
Guangdong, China)

Abstract:

Aiming at the quantitative calculation of carbon emission in sand casting process, a calculation model of
carbon emission in sand casting process based on input-output method and process analysis method was
proposed. The material, energy consumption and carbon emission characteristics in the casting process
during the life cycle of casting products are quantitatively analyzed using the life cycle theory. The carbon
emission of each production stage of the whole casting process is apportioned and calculated based on the
energy, material consumption and waste generation of castings and castings, so as to realize the quantitative
calculation of carbon emission of a single casting product in mass production. Based on the analysis of
locking disc castings produced by a wind power casting enterprise, the theoretical basis for reducing carbon
emissions in sand casting process is provided from the perspective of material and energy.
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