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Abstract

Public institution energy consumption quota indicators are standards used to measure and regulate
the energy consumption of public institutions. By guiding and standardizing the energy use of pub-
lic institutions, these indicators aim to improve energy efficiency and reduce energy consumption in-
tensity. The formulation of energy consumption quota standards for public institutions should ad-
here to the principle of scientific rationality, ensuring the normal operational needs of public insti-
tutions while promoting energy-saving development. Compared to traditional statistical methods,
machine learning methods offer greater flexibility. This paper employs the K-means clustering al-
gorithm from machine learning to establish energy consumption quota values and constructs a cal-
culation model of energy consumption quota suitable for public institutions. Using this model, the pa-
per develops relevant energy consumption quota values for the building energy consumption of three
types of public institutions in a certain city in Guangxi. Finally, the paper offers suggestions for the en-
ergy-saving work of public institutions in Guangxi, with the aim of establishing a long-term mechanism
and constructing energy-saving and green development-oriented public institutions.
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Figure 1. Comparison of water and electricity fees for a public institution from 2019 to 2022 (Unit: yuan)
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Figure 2. Schematic diagram of gradient classification for energy consumption quota indicators
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Figure 3. Flowchart of the energy consumption quota indicator model
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Table 1. Reference coefficients for conversion of common energy sources to standard coal

#* 1. BRBERITTERSEZRY

REYR AR SFEHEAL R E Pris R R H
JR A 20,908 kJ/kg (5000 kcal/kg) 0.7143 kgcee/kg
TR 41,816 kI/kg (10,000 keal/kg) 1.4286 kgce/kg
VR 43,070 kJ/kg (10,300 keal/kg) 1.4714 kgee/kg
SEih 42,652 kJ/kg (10,200 kcal/kg) 1.4571 kgee/kg
AATH S 50,179 kJ/kg (12,000 kcal/kg) 1.7143 kgce/kg
RHERARR 35,544 kJ/m? (8500 kcal/m?) 1.2143 kgce/m?
EHEHA 14,853 kJ/m? (3550 kcal/m?3) 0.5074 kgee/m3
#AICHEAE) — 0.03412 kgce/MJ
BICUEE) 3600 kJ/(kWh) [860 kcal/(kW-h)] 0.1229 kgce/(kW+h)
ZRIARE) 3763 M/t (900 Mcal/t) 0.1286 kgce/kg
DOI: 10.12677/5d.2025.156158 36 DERE Y3


https://doi.org/10.12677/sd.2025.156158

PR %

NIEHURI R REFEIR S FH 38 0 WSS REABANEE SURERE . I TR LA IHLSCHS 1, WL H 5 30
ZAEIPANEF, HOEAMREE D TEFNRE, ASCBLI RIS GEFE. THE AKX
E

E,p ==t (1)
NP
Eng—— NIILRERERE, BARDST SRR TP RAEE, kecel(pera);

Eoa—— LR G REFE, BN T ehnEE R, kgcelas
P— R HBENEL BANA, pero

3.2 FHMKESREMRE

A RS A W] AR ARVE BT B B, AT B R R T SR - AL AR AR,
BT ABEAE BEFEIKF R AL T — A RBUVE . fERE AL B, MR R FE U 5 S AP I E R Z R T
SRPEARBRUEZE ) 2 £%,  TIRZR REAE R 9 T0 RC8h

FosE PR A S b bt e EA I . W RASE B ERA TR0 S A, RIS A B A B 2 i 2 P B
oo ERLAI S H AR, FRATAT UHRER 7T B8-S BUbH 15 45 R i fi 22 O Bt . LA SDIRON

1) XIREAKAR BEAT RO, 1 G2 1 s 45 ) S A R A AR B B

2) tHER IR R IE, RE TR RRZE &
E,—E,

E

a

2

E =

Hrb, E NAIHMGEREE, E, N T31E.

SRR R BRI A SR B SRR E ST EEH, TEATEWI 170 4REFE50E v ik i
151 2B E 5 EITHIM 25 BRI H 21 25 A @E EdE: A 2K 8 2483l ml it i 7 255 .
3.3. K-Means BBXE ZAHHSLER

GEAT PR EATEW I . BT AU =B IR REAEEEE, 7E3R15 2.30 GHZz CPU Al 8.00
GB 17 Windows 10 i217 &4t it Matlab 41247 K-means FEHE, SR TR 2. £ 3w,

Table 2. Table of per capita energy consumption quota for public institutions of a city

F 2. R AHNMAIRERER

iR AE il HRE HEE 5 A
ATBH(TTE) 361.7 184.6 69.1
ST IR ) 464.6 235.4 109.4
NEHI 596.1 218.6 174.5

Table 3. Table of average silhouette coefficients

3. PHRERAREE

LMK EY RRCLVEES
ATBH(TTE) 0.81
ST A= R EBE) 0.78

NN 0.86
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Table 4. Table of energy consumption quota for public institutions in the autonomous region

F 4. BIRR R HAIGEERETR

PligRA AR FHAEE 5 ME
BT H) 331.4 170.4 91.3
EIT I ) 394.4 247.9 159.4
NN 483.2 298.3 175.8
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