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Abstract . The passenger flows of the metro station have significant impact on the energy—saving operation of the
air—conditioning system. In order to improve the prediction accuracy of the personnel cooling load in the subway
stations, a prediction model was proposed in this paper using the BP neural network (GA—BP) method optimized

by the genetic algorithm, and the personnel cooling load of the subway stations was calculated dynamically. The
initial weights and thresholds of BP neural network were optimized by using the genetic algorithm, and the non-
linear learning ability of BP neural network was improved. The model was validated by the actual operation data,
and the simulated results were compared with the prediction results of the traditional BP neural network method.
The results show that the proposed method can effectively improve the nonlinear learning ability of BP neural
network and the accuracy and stability of the hourly personnel cooling load prediction. By comparing with the
traditional BP neural network method, the average daily personnel cooling load prediction error of the GA-BP
model is reduced by at least 10%, and the fitting correlation coefficient value of daily hourly personnel cooling
load prediction is increased by at least 0.1.

Key words: the subway station; personnel cooling load; GA-BP prediction model; BP neural network

Citation format:YANG F,WANG Y J,JIANG Z H. Research on prediction of the dynamic personnel cooling
load for the metro station based on the GA-BP method[J]. Journal of East China Jiaotong University,2021,38
(2):44-50.

%5 B #3:2021-02-02

HEHEWH . WK AREAIL ST H (52068021) ; TG4 [ ARER#IE 4T H (20202BABL204060) ; VI VG 4 2 5 TRHE I H (GJJ190301)
TERB N M (1995—) , B i wFot A WFos 7 m @S BE S Hae I A H . E—mail : 1473595951@qq.com .,

BEEE  EATA (1984—) 55 PRIN 4 ORI S T R A1 68 . E—mail : wyjecjtu@163.com,

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



552 10 B A4 R T GA-BP 5 i 0 b 2k ol 2y 25 N D38 B fif S50 B 5 45

Wit 25 3 T L S o SR A U K MR E
By BRAR S T AN AT Bk Y 2 52 Oy 50, R OR M
Gefi T MR S IR Sy J5 A TN AT e Ak Mgk
AETTEPREE LR — P 2k 0 B £ 10 2 3k 52l
AT 77, SR, o REFE LR M Bt iz o o 7 o i
e P9 52 B 1] AL, 44 iy M Ak o a0 R ) 28 4 — e 9%
R die R B0 T i R BEAT BETH, AR — 70 M gk o
1438 A 25 1 2R Ge A a4 7 i A O R AR Rl 9N TR
A AL BEAT S Y, S B Bkl X I AR
GEVC A T AL, RGEREA LI AR T BHA, AE IR
) R AR, 3 A o M B 52 Pz B B |
o AR S P REAR 2 o AR AR BREFERY 3197, FE
AER M 2K 3t R 25 ] 2R 9 RE AR A1 Bk ol i A7 g
FERYE R4S,

SRS R 7R N G RE NS R 5PN o ¢
i XS I FR G AT B Sl N e e I B R AR g
I B A 22 B R B Ml Bk o 3 XL =S I AR R iz
A7 98 R R AR 02 AT BE A, e A0S ML Bk AN
Uik S N B8 SR R AT IO A S o AR T A AN
U IR T AN B8 A R AT Oy
Br, w] e XA I 2R 48 Y ds AT 1A Y B AR T A 4
e S

I B0 AR R N B T TR R
JTEER %7 AR A P RN S 5 A O
— A, v B R R MRS B EOR A
TG I ¥ A o SR AR T M Bk ol TR Ak R L
S5k N F T H OB AR AR N AR AR L
RAEGP B PE,  H = Pk A Bl P9 I A A B
MR OL BN S A%, AR SCAE NS M BR ol N 4T T3
OR3P NN €Y R FN AR i )
ORTRII RS A

1 GA-BP #ZRN KT ik

1.1 %% BP #HENEKH %

iR Sl NI S 43 BT R N (E 2 b Ak B K] i
THR AL, RS B A R AEEA O E
BLFEANTRAR T — 2 AU TN AR R G e
6] )5 51) 3 A7 45 75 (ARMA , ARTMA ) ¥=51Ji {, Fi 370) A6
AUOIZE -SR] Xof b Kk 3 8 A NI = 10 FUI M, 3

SRS T%‘ ﬁ(ﬁw Eglr% | %C%c% 1ﬁg%(%lﬁq1é}:% Eg'on ic

3, RN AR P AR, e A4S ) BRAR Y T 45
B N T 28 R 45 TN 5 15 1 258, Ui BP i 22

L5078 S ) S ALV AR Y ) R R AR G b e T
52 FNZAGHE 77 (4 [R]85 T J5 17, BP A 25 69 2%
DT LA A R i A LR ) B, IE SR R R A
3 BP #1228 [ 28 1k N Y A FEZE I O k2 —
1.2 GA-BP Wil# 8]

HAR BP M N Tz B AAETEARNL
& 5811 BP i 25 I 4% 15 0 4h AU BE AL IR A, 25 5
it I 2% B ARy 3B AR /D, BOA R A R B R
X A 0] A A5 5 S5 () BP fi 28 ) 4% AR R G 1 X
by B sl N U S R AT M A AR B IR0 4 A BT R X
) A, R FH 3 A% 55 1k 1k BP B2 X 4% (GA-BP)
XoF Ml i N U e AT 0 A A 38 A st R A A
B Je G W) 46 AAE RN I T 4 H A B BP &
W 25

WAL B TR AL BP B2 0 2 1) 4] 4 A {E Al
5 {5, AR 57 1 BP A8 28 9 4% 19 400 I A R 1
FHUNZR AR I 25 BP #5045, 45 21 T 4 4 (8,
AT B R TR A 2 R R 22 R 22 4 X
(B Z A S > A3 o B A Y

F=k Y ly-ol (1)
i=1

A on O 4 B HH 1Y SRy O BP i 455
AT R R 0, S AT U I B o sk
ES

AR A e 3 R T 3 L L A 4 B R O kL D
MRBIEPEMER p, Ry

pi=ﬁfL (2)
Wi
k
FT (3)

S R EE I R (KR TGS P S 3
(LA 7 A A 8 B 3 o (LA
S sk HRBGN RREEARECH

2 ARAGBEITEEE

AR5 o] B B35 1 PR AR 4 AR 3258
X AL A B A e LR A A B R A T A 2
R SRS L BRI | A U A R Y
SN2 G /N A A AR O T RGO I

VOS2 YR S e [14-16] ¥ P14k
{/’}ilﬁhs 1%’;&{”5' ﬁ:)’uIse Al r%ﬁsﬂ?‘e%g%gg.?%@/@\{ﬁ(ﬁcnki.ncl

A 1A % 1T UL 8 B A AR /N | AR 5 R 45 4 1 2
TET A4 B 480 A B A 1 v B0 Ay R 22 AN T WP



46 I N (1 M N S 7

2021 4

B, A AR B JUART T PR 6E AR 5 B % 22 (] i) 8 {4
AL A KT, — DB @R 1.7 m KELH
60 kg M BUAE S 7, HAMRE L 1.69 m?, K fij fk
AR5 IR 1 5 2 e A B AR SO AR T Akl —
AN LT m T EAA N 0.3 m BB R AR, B K
FRIEREYS),
21 AFEREZEIRER
MO Bl 2 RO R B, AR R T L 2238
X A Y RGE KT 0.75 mis BF, AR SR
ISR XTI (4 5 1) AT 220 AN T N AR 3 1T 32 38 X 3
Z IR KGR TA] AR i 37 ik (1) 5 g 1)
Nu/Nuy=14+B Re: (4)
Ao Nu I BFEIRR R T AR 0 SRRt sk B 1 0
0% BIME 3 B N R 80 Re A i it BE 5 7= A2 A #E
M3 Rer=IxRe® ;Re NG EL, Re=lvlv ;v g NAK
Jei) Bl 25 R, m/s
1=V (35)
A i SR B S Wk Sl XU B AR X SR EE 50
I BRI 22 5V P 2 KU
Nu ) E X
Nu=hl/\ (6)
Kb R IR, W (k) 51 e R
AN FREE, W/ (m-k),
L (6) A (4) 15
h=Av"(1+BIxRe®) (7)
A n R FRBC RS S B T 4 =9.93,
B=1.03,n=0.54,
NAR T2 38 X e i QK
Q=AvhAt (8)
KAy ARSI RIE
g4 A (8) Ml (1) al T, Mok ol A 515 A BE
XU A AT B 12 B YR ffer Q)
QFanT (9)
Ko, MBI AL A,
2.2 ANRFEIREH
AR I R B A, 5 I R A A IR R e 0 9 A
AP 10200
Qs =€y e (T=T, ) /A, (10)
2 Qe 2 IR 8 PR s Ry P BT 2 9

I 25 SRR LT K JE g s /5 YR ‘ X 24 51 6 i 4 trai ERr
T ug:(%ﬁ‘)@‘l%’l%‘ﬁ]@ %@%ﬁ&&”&%? Electronic Tﬁlﬁlﬁi%}cg ]E‘ se.% il JE@%M@Q&Q@S.E@ Ptl{ﬁlan/l}%qx \@\i’%Mﬂ.ﬂ@l

Qe‘res:mresh["g(dex_da)/A D ( 1 1 )
Krad, W2 ERE d, I R <A

MR s Ry, K ITRARTE I
Q2=(Quret Qe eItz (12)
23 AFEBREELE R
AR B2 ik 2 181 78 v A A0 3 1 IR iR
RN, Bz R TE V26 ik 1020
Qc:Qc,dif + Qc,rsw (13)
2 Qe F B IRY HUZE RN Q. B IRTT MR
KRB
Qe.ar = 0.06(1-10,5,) Qe e (14)
Qe = WehQe s (15)
Qe = Qeiit + Qe = (0.06+0.9410,,) Qe o (16)
4> w=0.06+0.94w,,,,
Qesc = WQe (17)
2 a0, A R PR E SR B9 B2 BRI B Q.
h R Ik 3 T 28 R BN w0 A B R 2 T R O, e
S NAR S T e K 7R i, T R R R R A B
KBS E S Z 2%,
Qe = (Pui=P.) I R, (18)
Kb Py N BR RN KZE S TR 15 P, RS2
SOKZER ST R TR, e 5 I8 22 [a] 1 7 4
RH
3= Q.n, (19)
i (9) R (12) =l (19) , bkl A 51 i
(]
Q=0+ Q.+ Qs (20)
3 FREIESHH

K Matlab & 2 X6 M 4% 3 s 45 N B34 4 fof iF
ATHUI T M A A A 2 i AR, N PR TR
T R B AS AR Y 5 DR I X b 2k il P 1 4 K 3% s
N B RN BV B A AT SO .k R B
BR 15 U st R b R KR 2016 4F A 2017 4F
6 H & 8 H I H & i A G B 1F 4 I 2k A F
R, RCHS o A2 A 1R o, b Bk KR o 2 v e
B2 2016 4F 6 H A1 7 H 098096 18 0 Ul 25 4 S A%
i ,2017 4= 6 H AT H BB V8 0 I 25 5 f 4R
i, K 2016 4EF1 2017 4F 8 H B ECHE AT 07 LA
P 45 (1 100 o G R, Mb AR B B ) 6.00 &
23.00, i AP ICECH R 18, R 2 ECH 12, i

Xt W 25 2EAT I 25
AR AL S B BP M 22 N 45 9 1R 2 KA Rl



W LA HET GA-BP Jr A R MR U B AN 5L

i Tt A 5 47

FERLEL 100, 4
H[-3,3].

FFH AL S0 2 1k BP i 28 I 45 0 o HEde (AR
18 w0, AV 6;,2 A M43k 14 57 138 o B i 7 i
BB AT RG220 56 261 FREEL ) | 3418
I FE R # TR e R e AE 147, 10 Mok K i | 78 Ak
T 153 R, ¥ N B (R S TP AR R AE 178, 1
R P ASCAEL R 158 (1 B Ay e D400 G A R A

W Ak 5 1 Je A8 W0 i A RS9 (L %6 A 3] BP 4

HEAEAREL 500 , A AEL AN Y (L A UAEL VS

2 2 H AT YIS, R A5 B B TN N I 5 S B
MR PEAT e, B 1 FIE 2 5 GA-BP ik
G BP i 22 W0 25 3 R S B W i N i 5 H OB i A
T Y F A SR B A B BN A5 SRR AN B
AT rf A5 N 51V 07 far 45 SR 5 S B
WA 5 AN GUA U E S T g, /3 FE 4 /&
ASCHE ) GA-BP T ik 5L G0 BP A48 W 24 355 I
SHUNRTI DN A = B 31 NI iR TR = NN s S

—{+— GA-BP
300 —O— BP
Q\@ 200
%
=100
O o
1.00 3:00 5:00 7:00 9:00 11.00 13:00 15.00 17.:00 19:00 21.:00 23.00
I Z1
E1 WEGEAZRNANREXLLER
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Fig.5 Comparison of the fitting correlation coefficients for the personnel cooling load in the Shuanggang Station
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