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Abstract

Comprehensively considering various factors such as weather conditions, building properties, us-
ers’ habits and so on, the heat load of the district heating system is predicted in real time by using
the neural network algorithm. To eliminate the effect of building thermal inertia, as well as the
time delay in heat supply system and heat transfer process, the distributed frequency conversion
technology is used to actively and continuously adjust the operating mode of the primary pumps
in the heat source plant and each heat consuming installation. Based on data wireless transmis-
sion technology, the linkage control of heating station and heat exchange station is realized. The
elaborate control strategy has achieved excellent operating state and energy saving effect when
applied to a district heating system in a heat supply company in Xi’an. The energy saving rate is
above 50%, which indicates great application value.
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1. 5|8

R AL 7 IR AL FEA R FEHL X, T RIEIIC . BEARMARIEHOR, SREERERE 5 [ 2 50 FH e
IRK—H5r, SRdRIE H AT @A TR BTN G Bl B8R 13 i S g 3R B4 45 R ORI I BE 0 n ai,
P IE AT TR R BEAEIZ T BRAIG, (E2REE P IERTTIIZEY K, BACRIEREFEM R K[1]. dk
J7 X R T R AR I FE A S, IR G K ER R FIEBHE AT 1 77 3, 1847 I (A kA B #BE 100 KA E.
JETT R AR S AL IR ML AxEIE] L ARSI RRE, 2 S ECRIBEREFER M R

Rk L RERE, BRI AL 7 H X B AT FUE B R BRI T — RAIM T REEIR, 1S A A T
FRREFEAT B0 B . SR, FESEBRIZfTIbfE s, MFE AR, 25 = 5 i im0 5 38 A7 7E
REVFR 9 7™ 8, M4k Rr =N 18°CRE, Jb 7 A SRR 75 A AE 0.23~0.42 GI/(m*-a) 2 [A][2]. 92bx L,
BT R M = IR T 18°C, HRA M ik 25 CRL L, S 3L 7 3 B SR e 55 br FH FA
£ 0.4~0.55 GI/(m*a)Z ], “FHZ14 0.47 GI/(m*a) [2]. FFHIRE, — 5 st RaemBl 2 =R, H
FURAETRERIARR M 5 — 7 TR B B B R I 1 T BRI, TO RIS B A AR A ) K

VG2 T3 X P I AS FAR A RIB e Al 3t 9 58, Sl 680X 3] 179 &, P LI Rl
) 1.78 14 m*. HAT, PHZHERXEFETALN 3.70 12 m®, HEhHEHGE & RAN 48.1%, i
T AT SRR BB H N 031 GI/(m™a), 3.70 2 m* BEREFR AT REE N 0.592 12 GI. 1475
AP R SR AR LN 44 J0/GY THEL, FETTREAE T AR FH 2 26.048 12T, TTREIE TEK.

KRS T VG R TR A IR REIE, SRS T SRR A TR i A A TR R A F]
(A A A st T BRI R G, FEgn RS R A i — AR EARE AT, XF
RGBSR AT T VN .

2. BRERE

P22 242 R B /MR N-3.4°C, SERRRBEIN 120 K, ik HFRE <+8CHIREL, Kk,
KR E AT R 1 2.6 CUHE[3]. M FR bR VS [ 3 1 HEE R RE R S AL B . H e RIF B E .
TR RS FEIE S Tl B H B R IR VR AN, X% JUR S A B FE R R4 il BE AT HE 5.
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2.1. {EEEHR
R FHIEARI 40 W/m®, 24 h EWNIRE R E N 20°C, B P3G br N :
q :%x40 ~32.52 W/m?
SEREIGE N

0=32.52x120x24x3600/10° =0.3372 GJ/m’
2.2, OEH
TRAFRFPFEFREL 60 W/m?, 6:00~20:00 = I THIRE 9 20°C, 20:00~6:00 = N ¥ HHIRE N 5C. M
IR C S S OEA T T

_|20-26 15 5-26 9| 0 3301 wWimd

17| 18=(-34) 24 18—(-34) 24

FFEE AN
0=33.01x120x24x3600/10° =0.3422 GJ/m’
XFT 24 h ZORER 20C R AR, FREREN:
0 =60x120x24x3600/10° = 0.6221 GJ/m’

2.3. RIBER
PR SATEFR 45 Wim®, 24 h EPEIEBE N 22°C, HLAT 5 PR iR N
- 2228 823 (‘i‘i) x45=40.79 W/m’
FERAEN:

0 =40.79x120x 24x3600/10° =0.4229 GJ/m

2.4. TAVEEH
TV EFAFEFREL 50 W/m?, 6:00~20:00 = I THIRE 9 20°C, 20:00~6:00 = N ¥ HHRE N 5C. M
LIRS S OE T} ]

20-2.6 15 5-26 9| o ooci wim?

18—(34) 24 18— (-34) 24

FEFEATEN:
0=27.51x120x24x3600/10° =0.2852 GJ/m’
3. EhERRGEELTS
3.1. HBAREMRGR T

3.1.1. AR THRGRIE
FAT, FREAETT M AR R G0 UABCIRE WOy . AR 77 L, 2 RAMEG B sty
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Jia, BIERR) G — WA KR, B H AR N BT S0k S ie e WIFH AT . it B AR
Ui RGP S1, HI P AEASTE AR T PG B . SRR IR K SR AR AR B AR R R B AT I
LA A 2 i P P B P A SR e P SR A 22 0K, SR T REAT ol 5 0L, AR B3 i 5 32 o 49 K
JIPPHBIESR . SKPRISAT R, X RO RO S RVE R, d 3 P R T IR A B 25 KT W T A
JuH, SEoLuw MR R R KEAAE, BT AT X A R A A R I A NP . O T R R
AFRI TR, KT FAEAE R BOIN R B A5 I, ATt — 223 K TR A I E R

ML TR, B AR KRR A N 8 W EE. ESEPRR A, BERARIAIR)
FIEKER R, RO NI T, AR AT R B RS2 I I KON FRAIG, 7K
IBATREFE RIR EEREAR . 1 T IIRACRIZREARE SO IR A AORE 7, BRIk, P #A  S6 ZAE S Tl
AR BEE KT, HILSE AR I P 2 (8 BB 7T o £ A P A B0 B 3K — KSR FR N 7 Al sUARAK
o RFE—RK, KRB RARE. MK, ER BN 27 BEER  PAR R B2
FERIIKIR . SRR KR 5 25 FUP R/ N KR B KIS AT, & M7 I/ NRE KR IFBE T . K
SR IR IR ) SEELAS PR P BK T3P . X — RGN A ARSI R e . H SRR EE BT 1Y
ARSI ARGE AT XTI, A A BER A RGP EE IS 0K, REHIN%Z 4.

3.1.2. FHRBIHRGRI

FE AT ARG, Bt i LT D BREAT

1) EM RGBT K IR, WhE RGP FTRE AR 50 A

2) ZIMAINKIZ G, & BRI ] R E, — BRI SR AL

3) EFFEEMR, PR EMRETR, SIS ZE S AT RS .

4) WHEH —UOKEE, W2 Z SR IR . F7 — ORI R R a1 5 A e
FOR, IFREE N AR AR

3.2. SERHARGRHBALITH

3.2.1. fafeTm

PEIVE B R G I DA TN 45 2 B AVE R SRS AT TR AP sEmi i g IO R R . 1%
TR NARAR ERARMANHR - 1%L TR R E 0 VAR R SR AT 8.
R AT R BOANET T, A By i A N0 A SR TR 3R

PR G RA AN W BEAUEA S SRR SRR i, 2R 0 2% T B ST X TN R
Ho AT BT T IIT R A2 2% SR AT 1 AT RO TN, R HE T T30 O 45 SR it &
GEHHATIEHIAE NS . AP PR SELEAA LTI SCRAT &, AN SR .

3.2.2. S

RS EAEAME NS RAVMANSE, FEAFEEINRZSHORE . BE. KOE. KRN,
WAL EUKIREE, P RMIEE BOKE ), iR E, PR BKREE, P R
K7, A RoKIIEAT At

3.2.3. #EHEINR

MR R S AT M2 SIS 5, 15 2055 P B Ay T 45 SR o Sl 1A 5 FH P 40 Ai AR /K R 1Y
B, BRI AR ] P A B [ KRR, T ARAE S T A R it . (B S B AR T R Bl b, R
UEHR AR A PR 22, BT RAE R P R . F P RN R, 2 MR 2 V8 4 i 7 VR AT L P A
IR TR 1N TR

DOI: 10.12677/hjce.2018.75080 681 T ARTHE


https://doi.org/10.12677/hjce.2018.75080

WEA

3.2.4. #BHI5 %
A IR 5 T R -

t,+t q
t :g_hz_”(tpjo _tn0)+tn €))

Y 2 no
Kb o, WP EMGE BKCPFBIREE, ¢ A E M HOKIREE, o A& MIEDKIREE, g, AR S
I FRIME, o, NEIRBOEME, s 0 FoRiit Tit.

FEA[F) FR F000 S7ar I 5 308 o VR T S T D0 P 7 SR ) Sl 7 ) i A T ) B R ) Y A Y
AR B3 AT T A8 O AT P 5

FHL P A o0 5 AR B AR FH s 2 S SRR T AR SR 2 R ek

RAEB AL ITTRE, W E M S8R BKEREZA R R R

(Tl_tg)_(z-2_th):(TIO_th)_(TZO_thO)q_h @
T]—lg 1 T]O—lgo Gno
. g
(23t Ty ~ o
K, oy oA AR E WAL FUKERE, Thr 0 Ronidih T,
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4. BITHR D
4.1. BT EE

2016~2017 FEREFIA 4 FHPBRNIEIT, BRVE 2R BN R%F. Hbivk. %6
OGBS AR 1 (e, SRR R AR 5°C IE IR ) .

4.2. BITHR

2016~2017 - REEFMSEPRISATRHORRH, T RALIEH IR REEA T W R 7).
X T (AN AR IR B R P (G —54A%), TREIE DL TR 2). R T P I SERRFE v 1Y
INFHASFERE, PSR RETEFR N 0.1569 GI/m?, “FHSERR AR 15.13 W/m.

B I~ 4 4 T A B Y S BRI AT 2. bR AT U A Y, AN AT R, BT
WL P N B S EOEAWBE . TESRXMARA, AR T A RGN HES R FER N R 2,
RERFEHL ST 7 AT RRIZAT -

B 1 AT DA H I T AR R K IR AN AR AR 1, 0 B T AR X Dy LR S T AR . B 2 BB
PR KRR AW A, R AR SR R . B 3 REE T I I K R R AN B AR 1
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Table 1. Design conditions of heating users in 2016-2017
= 1.2016~2017 REESH PRI &4

Fr EIRE s REEEAOI MY Wi fasiGw)  FFEMIRTHRECC) HIRFENET G))
1 PR 3.48 1915 80/60 1.19

2 NN 5.25 2515 75/50 3.27

3 AR 1.57 705 85/60 0.98

4 VE Bk 0.80 420 50/40 0.50
Git 11.10 5555 5.94
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Table 2. Operating results of heating users in 2016-2017
# 2.2016~2017 REEZH P EITHR

e H P 475 HRFENECT G)) ERRFEMECT G SERRFEREIER(GI/mMY) PR (W/m?)
1 R 1.19 0.29 0.0846 8.16
2 IS 3.27 1.06 0.2015 19.43
3 N 0.98 0.23 0.1472 14.20
4 ey 0.50 0.16 0.1975 19.05
ait 5.94 1.74 0.1569 (°F-¥7) 15.13 (°F19)
5 i
i
e T AR AR
e I3l 717 8 [ K
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Figure 1. Curve: supply and return temperature of urban heating network
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Figure 2. Curve: supply and return temperature of user’s heating network
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Figure 3. Curve: flow rate of urban heating network
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Figure 4. Curve: heating load
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