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Abstract: The operation regulation strategy of heating pipe networks and heat exchange stations in central heating systems
is the key to optimize the operation of the whole system. Formulating a scientific, reasonable and simple regulation strategy
for the system according to the thermal characteristics, indoor temperature and outdoor meteorological parameters of
buildings is the research goal. According to the heat balance theory, heat dissipation of radiating equipment is
approximately equal to the heat consumption by buildings, the comprehensive physical property coefficient of buildings
(B,) is defined. Based on the calculation results of B, value of a heat exchange station, the concept of "compensation
period" is proposed. Using the B, time lags and compensation period of the heating system, a heat network operation
control strategy based on the B, is proposed. The proposed regulation strategy for the intelligent heating system has been
applied in two typical heat exchange stations in a cold area. The results show that replacing the conventional aimless
operation regulation for heating systems by B -based operation regulation can improve the heating accuracy and energy-
saving effect.

Keywords: intelligent heat network; comprehensive physical property coefficient of buildings; operation regulation

strategy ; construction delay time; compensation period of heating system ;intelligent heat supply
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Fig. 1 Variation of B in three communities heated by radiators in 2021
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Fig.2 Variation of B in two communities taking radiant floor heating in 2021
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Fig.3 B_based operation parameters of No. 1 heat exchange station in 2021
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Fig. 5 B based short-term operation parameters of No. 2 heat exchange station in 2021



% 12 AR, R TSRS WM R R B ASEZATET K5 * 77 -
60 140 o
—— R A BT 4 43
5 0 —— sAhE 30 HiE
I SRR L (1) PR 258 e SR NS | R A0 g
B = N . = ) s P
< o = e BRSO 5 S ORI 1, o A5
g MN\M\/\ B SIEESILE O Y RBB, . R BUR B T H SR
5 ol P45 0 HCH R P 5 S LR D R
0 ‘ T AT IR — 5 BRI R %5 2 MR B
S TN T A S I S o
NARERYS VAR AN N AN\ (K, KW sh AR, B(;ﬁ ThaxE o
H 39

6 2021 F 2L E T B WEHH AT %
Fig. 6 B based short-term operation parameters of No. 2 heat

exchange station in 2021

3.3 BAESHARFIETRATHTEES T

T BT MM ARG 5 H A RA R
So il E H AL TS 2055 RERFFE YRR . AR Y
EHALHOE & | 315 2017—2018 4F i B8 2 F1 2018—
2019 4F B8 25 2 N4 Bl i B0HE L 2017—2018 4E {1k
W% 255 24 38 AMELRE M 3. 2 °C, I8 Z 4 il T A
N DR G 256 EAT (IR AR 1T . 2018—2019 4R (1L %
442 SN A 3.9 °C, T R SR ¥ BAE Jfit
P A . B E Y, 2018—2019 4FEHLIE ZE 5 Y
SEYRIERE 20 C LR s TE 1 CAEA .

R T G — B KA TR L I e I A A AR A A
M (15) AT

20 - ¢,

Q. =0, , (15)

Jtns - tws

Kb Q NI R G AFEFERE , G)/(m*-a) ; QAN [F]
AL i ) S PRAEFE SR, GI/(m?ea) 50, W AN R LB
A3 2 P S PR B RIR T, °C 51, A AS R {2 A 40
SR E AT BIREE , °C e, A BERE I % SN BT R
F£,0.5C.

2017—2018 AEEIE 7=, *1 4l S PrAE AR i
4 0.382 GJ/(m*-a) , & N S5 B 82 B 7 34 0 2
21.8 C, B G FAERE LN 0. 400 GJ/(m*+a) ;72
PPk SEPRAEFE IR 0. 349 GJ/(m*-a) , % N SEPR
SRR N 22.1 C, A G EERE AR
0.360 GJ/(m*+a) . JHHRE B TR RGN 1B
T IEY )5, 2018—2019 4P Az 21 40 $A3k 41 1% SE PR
FEFE M 0. 269 GJ/(m*-a) , 25 PN S PR BB IR
4 19. 8 C, PG AFFERTRE LN 0. 330 GJ/(m*+a) ;72
HBGEAE SEBRFERGE 1 0. 227 GI/(mP-a) , %8 N SEBR B
FUOFEIR 8 20. 3 C, ¥1 5 5 R FEIGE 292 0. 270
GJ/(m*-a),

gi L prik , i H B AR S HEARE A5 I8 BIAR AR A Y

(2) BT B HA AXS PR 0 R, F A AE
BERG M E R H bR e 5 0TGRS & it
1AL, o e AT S ZR G Pk R 3R
5 AL | [ 7K S XA S A T I 1 R A

(3) 78 LT HERR G5 1) A2 S5 19, 3 2 43 B A
T, 5B MEELR,

(4) AR 48 22 570 %) JE 3R R PR LR R I il T
A SAME R S, BT T R TR A YR
BN IR LB A TR R

(5) UL B &de Bt HAA R 40915 RERICR .

Sk

(1] ESoEF- . S R e sl (R Al S BV BRI L) . 19 g
LR, 2017(10) : 64-66.

(2] ERKE, ISz, ZEEESE . 3T ARl RE A FOBIR R

Gk REILAL BB BT ST (1), R R, 2021, 43(9) -
54-61.
WANG Qiuhui, SUN Liguo, LI Jiawen. Optimized
configuration of energy storage devices of building
photovoltaic system with phase-change energy storage [J].
Huadian Technology, 2021, 43(9): 54-61.

(b5, RAA, INVEME, S S TE B AL SN R 5
BEFHAATLT ] IR, 2018(2) :24-30.

[4]BI Q, LV X, Li D, et al. Research on deep peak-shaving
capacity of large heating units based on heat storage network
and building thermal storage characteristics [J]. Turbine
Technology, 2014, 56 (2): 141-144.

[SIER A, BRER . G FE (M. bt IR sy Tl
A, 1986.

(612 L. 56T 28 I B A B0 o 8 e 1A 45 D7 sUaR e [T .
X, 2020(1) :34-37.

[TUREAS, 248, PhNI . 4 v Bz 17 3 35 iy 2k 72 52 B T
Ferp g R LY ). KRR, 2020(2):27-31.

[8]DAHL M, BRUN A, ANDRESEN G B. Using ensemble
weather predictions in district heating operation and load
forecast[ J]. Applied Energy, 2017, 193(1): 455-465.

[9]XUE P N, JIANG Y, ZHOU Z G, et al. Multi-step ahead
forecasting of heat load in district heating systems using

machine learning algorithms [J]. Energy, 2019, 188:



- 78 - 4 d R % 43 %
116085. (15 AR @S R T hrifE . DB 13(J)185—2020[S].

[10]DONG B, LLAM K P. A real-time model predictive control
for building heating and cooling systems based on the
occupancy behavior pattern detection and local weather
forecasting[ﬂ. Building Simulation, 2014, 7(1): 89-106.

[11JAOUN N , BAVIERE R , VALLEE M ,

and flexible predictive control of buildings space-heating

et al. Modelling

demand in district heating systems [J]. Energy, 2019,
188:116042.1-116042.17.

CI2B5F, PRI AR TR (G 1RO (M. dbat: R T
Ak A, 1993.

[13JR kA, JkoRAE | DX I LB 2R G A1 KO 32 1 4 v 9 4y
[ Tk b, 2009(4) :36-39.

(141500, X0 2k, IR . Bz 02 B 21T @ =
IR S REFEMISZ M [ ], A2 5TRE, 2019, 35(8):125-130.

[16)FIF & . 2 e HIE M 5 i A AR e 52 (D . b
e bR SRS, 2018.

[17 50107 . R AL 42 Hp (1L 2R S 48 A 32 17 R4 SR s 40F 9
[D]. KAt db Tk K2, 2013.

(AT % Fh 4 )
{E&EE T
FEHI(1966—) , 55, L AR H B, TR0, A B0 )
O T T AR

ZEERI(1970—), 55 INPEHIN A, TR A2
AR LIRS

XIS (1999—) , Lo, DU AR BH  ZE LA LA 58 4, A
FON PR B KN BE £ R J5 B9 BF 5E (E-mail :
739374741@qq.com) o

T & &5l

M EHIHLAL TR BRA T reneeesssscnnees URHR L) RS r R R IR 7 (B ) oo (i 10,11)
ALK G5 R RO B T (BT oo URA2.3) AT TG A B T (BEAT) oo (i 12,13)
A TR 5 T REAT LA 7] BT oo veevve oo URffi4,s)  PREAERURET AT LA 3R

m@g@%*J‘I%mﬁKE/Aﬁj%ﬁﬁgﬁ ﬁ/l}ﬁ](ﬁ%hﬁ) ....................................... (ﬁ??ﬁl‘l—,]S)
ﬁ*ﬂ:k/&ﬁj ............................................. (}a;h{ﬁ 6) Q@%*}‘{,Iﬂé%i—%ﬁiﬁ{,%ﬁﬁ%@f ............... (}E;Jrﬂﬁ 16)
FEIR RE IR A PR 6 T 6 R A R AR AR T oovoeenesssnnnnennns R4 17)
EEZZ(HJ\*%)WL\ .......................................... (ﬁ*ﬁ7) <<'L§EE&7R>>E@E$ ................................. ()ﬁj’ﬂijlg)
ML 5 T SR AT ST oo URHS) AR M U BAT BA 7] oo (#)
iﬁ%ﬁﬁﬂ%f&%ﬂﬁ%ﬁﬁ&&ﬂ ..................... (E"ﬂzﬁg) EP/L&_%*/}.T%E]%‘K&/A\E .............................. (ij‘}?ﬁ)





