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Abstract

Discrete manufacturing industry acts as an important support for national economy and its energy
consumption matters enterprise cost, environmental protection, and sustainable development.
Aiming at the problem of energy consumption instability caused by the industrial production

XEGIF: HEEE. T ARIMA BRI BB AL IR AR TR ). Btk TR 5N, 2025, 14(4): 886-896.
DOI: 10.12677/sea.2025.144078


https://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2025.144078
https://doi.org/10.12677/sea.2025.144078
https://www.hanspub.org/

H L

diversification and customization, a proper and precise energy prediction model was established in
this paper to help enterprises optimize their resource allocation and enhance their efficiency and
competitiveness. Based on the monthly practical operating data from a typical discrete manufactur-
ing enterprise in Beijing from April 2023 to November 2024, the critical production assemblies and
working days were screened out as the core input features after the strict data cleansing and fea-
turization. Then based on the time series analysis method, an ARIMA (2, 1, 0) energy consumption
prediction model was built. The experimental results revealed that the model performed well in
prediction in terms of the test set, and verified the effectiveness and application value of the feature
combination of capacity characteristics and working days in predicting the energy consumption of
discrete manufacturing industry. The research proved that the ARIMA model worked efficiently in
the precise prediction of energy consumption in the discrete manufacturing enterprises. It would
provide a quantitative basis for any decision made on energy saving, cost reducing, and sustainable
development. In the future, big data and Al technology will be fused in the research to explore the
advanced prediction model with higher precision and generalization capability.
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Table 1. Statistical data table of energy consumption

= 1. BEREGUTERIER

Riqi (Gt H ) Zpsl i ELA E) Gzts (LVERE) Nyxh (FeJRHFES 1T KWH)
2023/4/1 2048 20 175835.68
2023/5/1 2861 21 182252.73
2023/6/1 2699 21 111002.26
2023/7/1 2203 21 236132.1
2023/8/1 2630 23 162664.26
2023/9/1 2101 20 155655.81
2023/10/1 1868 19 133587.67
2023/11/1 2796 22 153491.97
2023/12/1 3462 21 149385.01
2024/1/1 2993 22 129924.05
2024/2/1 1968 18 86878.9
2024/3/1 3395 21 156211.99
2024/4/1 1857 22 125468.33
2024/5/1 1367 21 124013.6
2024/6/1 2339 19 144279.93
2024/7/1 2239 23 177632.11
2024/8/1 2167 24 140150.6
2024/9/1 2766 21 138333.14
2024/10/1 1743 19 105200.87
2024/11/1 3032 23 133222.5
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Figure 1. Training flowchart
L YIZRIEE

DOI: 10.12677/sea.2025.144078 890 OISR


https://doi.org/10.12677/sea.2025.144078

H L

SR BEVRH MR AT B AR AR R B A, DARID R I 8] 7 9 i 2 a3 . Tl A g
VEIHAE SIS R [ (M B RV R R, AR AR LI RE T 45 K, IR0 BUE P ¥ 3 BB S RHE . TR
BT B, SIAZ AR RIRR, R OCHER M R RN TINAEZE . S8 ) A0 & 5 BRI AE
IRt R AR, ARSI, 90 2 A SR TS FE BRI RBCR . N THIE ARIMA A2
B (M Z > E dd. B AR EL pp AR BIT- I E qq), 2 I REVEE AR 5 I 18] LR AR G A B I HIR &L, 4
A WIS 8] P 1 T At DL B R B B . 3T RIS 4L M ARIMA BEAY[8], IS REVEVHE #E
IR P BEAT Ao SRR 2R, SR 18] 510 b B s Z PR ABENL B Eh AR, R iR P A 22
PrOERR MG ROR . S RS REE, WIRBIB B AT RE ). i), FIUIZREF )
ARIMA BERUGS AR SR BEIRIE FEREAT T o S A T 45 515 SEBR B2t AT X L, PPART SR F v s 12 AN A
Ve, IR T P R SRS NI AR B, DR R TINAS . W 1 s

3.3. RERETNREE N TR

N T AR EIRHIE TETERI A R, AT RS B Bk AL AR B Fe B, R HL BERE R
I H MR P BRHEAT B M7 [0 JERD0S BE TN 45 R 5 Sebr R A, PP TN B, AR 4R T30
MEERIEHARN A B, R REFEEdE, BRARE. REHE .. T RBERRR R,
TR B ATIE Ve BAC R, LR HAEMBRAE, BOREE e BE AT e, BEJn, (A TR FP 4
LR ROR I BEAE TR, DURICBEAF Oy T Z AR &, M2tk IR, s irikic e She
IR ZMESR R, VLTSS RN 2 PR, R Pias R S Sehrae AR AR AT X b, TR R %, V7
PR PR RE . 5 PRNRZE RO, MIRE— P AU B 5 N AR AR B AR T 45 R AR 22 70 4
A, BN 5I N 2 A AR R R Y B SR A R AR PN e IR o P 2 Jos 128 T pio sk
BMREFETISR, WE PR LA Y, PN 5 SR E A L R Be N W) S B, (EAE LAt 8] BUAF AE
M ZE, RV RO B AR Dy TN AR B AT REJCVE 8 e S R AR B 2k . It iR AT, BRIE T
I 18] e 51 AR VE AR TR AR REAE TN AR IE A, RTINS th O A DA R 04t 1 7 1, D 8 AR 3 Al P e R
SR T RIEARE, A BT SEELE O RE VRN P A AR

240000 -

200000 -

series
160000 - v e - ‘ rfe
‘ T / FHE

120000 -

80000 - '
2024

Figure 2. Prediction results of linear model
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