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Research on energy prediction of building air conditioning based on genetic
algorithm optimization Seq2Seq model
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Abstract: This paper introduces a method of electric energy prediction for building air conditioning. The air-
conditioning electric energy accounts for more than 50% of the total energy consumption of buildings, and the
prediction of air-conditioning electric energy is beneficial to the installed capacity prediction of renewable energy and
the load prediction of power system. In this paper, genetic algorithm is used to search the optimal hyperparameters
of Seq2Seq model and generate the output sequence. In this research, it is confirmed that GA-Seq2Seq model has
excellent performance in MAE, RMSE, R” and other indicators by comparing with the existing common forecasting

methods. The hyperparameter and classification label setting effects of GA-Seq2Seq model are also studied.

Keywords: genetic algorithm; Seq2Seq model; electric energy of air condition; energy consumption prediction

i

0 sl RER Ay 2 e 75t , A FL D AR G r T 55 1R A

IR SN LR, WS SR R, B, R T RN
FEMS0%LL b, EHFW 2 HRERRM M RE T/& s,  TIHRITRED T, A F T & e i Fl
FURRERERI TN, WIS T B T A R,

30 @i hdl| 2025 F%E 2 #i



He T e LR AL Seq2Seq BEAYG S 4 P LL E PENDF 7

HIH=ERNAM 5. R, ARG
WS UIA IS, T A B3 3 PR 35 00 s e A I 1]
TAEHSEE R, IS5 22 8 5 R R H A
APEFIBEALYE . AR AL A S BB 2
PR RER RS, i B TR SRR R BT 22 A
BUAT LA

1 BMEE

Tz U8 e (B RekErh A | BRI,
HmMeF A T2 EW, SCHR21R R E
S 2L R T A T e S PR RERE T R T T
RE 5 12 o 0000 VA B BE . SCRIR[3 12 TR A C AL
(Long Short-Term Memory, LSTM) %%} %s
VAREREHEAT B, PR AR T2 98 0575 . SCHik
[41}: T CatboostFAk s FE LA 5 #:, FF/E T4
HEHL A RERE T, JRHR I T RERELE (E AN BL .
SCHR[ST2R FHER R4 T 70 28 BE B 23 A RERE
FEEE & 2 HEAR RO B R, 15 T e
HRERESZ MBS R AT LA 2R . N bk SRk vl LA
L Mar 2 HRERETMIT S E T2 A S %
PRERE, AR D e S U FLRE R T . HRLRE
A& S Al A RETR , ok o L RER T, AT UL
in o b S e 23 T & G T I RE RE DR A T D R S
TR 5 5L o

Sy Tt , PR AEE SR TR Z
BRER %, P Seq2Seqi MR Iy HECh TZHY
U5 HR[71RIFLSTM 5 Seq2 Seqs % T il
IR DT, SRR TG i AH L, T o A
JE W E R T SR [8 1 K 4 7 71 RL i T8 By A
55Seq2Seqi B 1M kG 1 L b Fu e, AR B SR
B xtinzE (MAE) | #5Mix%E (RMSE) |
R E oy ik 2% (MAPE) FIR R FRE 4T,
B TR RS 2 v, SRR (9148 HE Y 22 5T H 3 iy [l
HH% (MARS) FEERILE N THZ M4 (ANN)
FZE I (LR) BRI T . ERE
HIFM . SCHK[10]17% I8 B 54 & ek, R B2k
sy BT & A Seq2Seq i B AT e PN, ERAS T
GFRIEE R o R = TR 35 2% TE Ok < B FL N o
SEURE LTI R" . A, a2 TR RE

Theme Plan | BE3 k31

WAEFLII T, BUAE 55 % 4 S v AR e (E A (E
IbF B, Seq2Seqt 1 JC i 472 Hil 2 S T 5 A 9 1AL
AN B RIS R AR . o T XA
[ A, AR I T4 HH R 3 1 31 5 2 TR VL RE 1 A T
M Seq2Seq it AN &

e S R I R O (N - B o
Seq2Seqii M B Ha s i . . K= &
JR 2 e B, T RARTE B U YRR AE
PRFIE s 3 Ja R % 5 /ESeq2Seq i T v 5
P Ut 2 8, DA w2 R P B T 00 o4

2 HiEALE

2.1 Seq2SeqtREFNEEH K

Seq2Seqit —Fp I AL RL, Hh 4 i 2% AN AR D
2y PIER 73 K B . Seq2Seq i AU £E N i) 7 41| £ 2 Tl
MO E AT T RAFIIRR . R FALSTMAE A 4 5
AR A, D RGEM R BATIZ N,
AT LA 2507 D o 35 1 % ) RS R T A% 4 ok e v HY
LI R B q ) Y, FEARBFSE AR, Seq2Seqii
TS ok A A 2425 G e Sl T A R 4 25 A A
BARAFHLE . ARBFZE R Seq2Seqii Al
R IME LR,

:_ G2 _I
| 7 D
| [LsT™ f“ LSTM i‘ —l—fm—b Lst™ | |
| e I T S L
\ - —
%
I_ LSTM i? LSTM [ 7_7—25“;% LSTM | |
| [ %o | ML e T | |
| I
& & &
e J

El1 Seq2Seq tEI&EELEH]
Fig. 1 Structure of single-layer Seq2Seq model
Bl 1, Seq2Seqii AU Ay A ¥ 51X, ~ X, 1E
MAEZ & b, St v oy~ y, 18 A2 iR b 2%
o Hedr, mBEE, BT A, RS BORIAE fif B
TCC,NE A IR A ] & (538 45 AT 2, R DL 25 4 Ik 2k
B 51y~ 3,00

2025 FFEE 28 | wibd 31



| Theme Plan

FEER

Seq2SeqiE BRI IF A I Zill, FEXE S
i, HEERBSEHE RS RA TR
M BRI ER R AR AR, fE
% B S A R BB SR, AR S,
AR R BEAT PR . TR T BB A a1 L R AR
fESeq2Seqtéi iy,
22 BiEAE

AR ERT Bilgh LA A EH2020
AE1TH2H—2021453 A30 H 52 5 23 8t e 5 i
B, kA JF U E IR EC T R B . Rl Hb S
G . X R AR . B, AT
LR R A IR 25, AT AR ONE 46 Fp I L RE SR 4H B
L, TR D . oo b s L RE 5L
5, RH®EESB, WmE2FR,

Raw data
1000

=

2 800

2.

£

% 600

s

O

g 400

< 200 ‘
— o v o~ (o) — — o wv
(=] (=} (=} (=] (=} — (=] (=] (=}
Z I I I I & I I I
[\ [\ [\ [\ [ [\ [} [\ o
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=}
N o™ (o)} N o (9} (o} N (9}

B2 HEE=EREEHEE
Fig. 2 Original HVAC load data
2.3 FHEEE

B2, B & b 15 £ 8o B 2 15 0 8 B
6, TEEATHIRE, DAHR & 2 I B RE A AL T
M o R A b — /1 I 220 1 4 ot 2 1 e g
REMEAY DS, it Python 42 rp fill R 540 78 % 4l
. B BHRCHE, ZEE 5 2 A A RE AU 4n
BI3FR .

HIE3 A g, 2t Bdn Bl ), AR E A
(A BPEAR T84, B KB TIURAAA SR
RRAE . Bt Ak Pk e DR 8 vl 7 A 2R g 00 ofk: T
B, Wfden TEREIZILRE D . BE TR
RES AR BRI R R, B ERZEABRGE. &
BEL IR DL KR, R FIRE W R AR A

32 @i hdl | 2025 FE 2 #i

A, WAL,
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Fig. 3 HVAC load data after data processing
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