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FA o A+ District Heat Network®] supply temperature® 2 A sl & 4
3} module(DHNet_OPT: SupplyTemp Optimization, ©]s} “DHNST” & 3 3})o]
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2. NEURAL NETWORK MODEL FOR DH NETWORK FLOW RATE

2.1 NEURAL NETWORK STRUCTURE
Neural network structure for DH network flow rate® th23 7Z& 3 x=
ZASTAN =
Past 7=

[Talk—1}, Talk-2}, - Taik-delay}]

4 Transler Fn f————— DOH Flow rale

Past HAIEY
[nik-1), Qnik-2}, - Qnik-delay)]

e
(Time24]

Fig. 1. Neural network structure for DH network flow rate

DH network?] flow rate ¥+ ¥}7 DH network? FH<%=, ti7|=, AAHA
& 2 AIZbe] o] &)

2.3 NODE DATA TO BUILD THE NEURAL NET MODEL
Neural network model "] AlZF H3i DH Network flow rates &35t &

dojt}, DH network Flow rate © A9 & AFEAe] 4% 7367 ¢
1

b

/] DH Network®] 2z} crititical point 9149 ¥4}, ¥3F 2%, ¥4

Z45 #2387 Ys Z-H S (manipulated variable)o]th. o] 2%+ flow rateol

FIFS A= oAxE 2%, dAE®, DH Network &3 2%, A 7Fo|t}
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A A 2] DH flow ratex delay time g2 374 FHe%, dALE dre=

S W=t & DH networke 3 2%9 W3l DH networkel %9l

upeb Wak HE critical point7hA] EEEE AIZFE oF 4A]7Rel A T AJZE A

Loltl, o EHd fFHo] BFe AS delay timed TS =713t =AY 9
BF AEE E A Eol B2 AT of 5AZ AXE delay time & ZT

DH flow rateE o8tz 3= AZFHE k 22l dlal delay time 2 5A]7Fo]

2} 3} neural network model®node input XDatat ©e3F Zo] FAHT

XData = [Ta(k-5) Ta(k-4) Ta(k-3) Ta(k-2) Ta(k-1) Ta(k) Qn(k-5) Qn(k-4)
Qnk-3) Qnk-2) Qn(k-1) Qnk) Ts(k-5) Ts(k-4) Ts(k-3) Ts(k-2) Ts(k-1)
Ts(k) Time24]

3. OPTIMIZATION OF MINIMUM POSSIBLE DH SUPPLY TEMPERATURE

# A DH Network 39525 AAsE HA3) logice the2 2ok A9
YEHNT FH2%5DH T32%5)% 3252 High Limit/Low Limit(Limit=
4 eAe 2HORE St AFOoRFEH AAF)ERFYH 7] 4" A
YESA 52529 Estimated HH/HAL8S 73tk o2 5E Z7]dA o
o] % Neural Network Models Este] dA9 TE=%7t S vA= o=
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4. NETWORK MODEL VALIDATION AND SENSIBILITY ANALYSIS
47 7]17t9] Operation DataE 3}5Al#H Neural Network Model& THEUT
Model®] A18%=5 o} ®B7] fste] sFH 7|3 o]9]e] Eato] thste] Input
NodeE +7/43tod DH FlowE o &8kl 24| Operation Data®} ¥ al 413} t}.
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Fig. 2. NETWORK MODEL VALIDATION

5. DH NETWORK SUPPLY TEMPERATURE DECISION SYSTEM

Sample Datacll thale] DH Network Supply Temperature Decision System=
g3t As 43590 Sample Datat 20099 12€ 1<, 2010 2€ 29,
olH, 74z} 241 3kE V= o ® 33

U5 20099 12€ 1< Data®] Zd3folrt. o7]2:=7F 184 ol % F435HA ¥
ofAl= Aol A} d¥ds Al flste] HHskdl DH w227k A4
SHAl AA L &S & 5 Atk FA 38 DH gu2es A4 49 g5 2%
¢} FAME A%E Bt d3¥ DH FH%d 244 £4%9 DH ¥5F%3%

ato] wluA AAA LHE FAeS AAFS ®

& I System® A#FAL ol 4 gl
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Fig. 3. Compare Simulation Data with Operation Data (at 2009.12.01)
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Fig. 4. Compare Simulation Data with Operation Data (at 2010.02.02)
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6. DH NETWORK SUPPLY TEMPERATURE DECISION SYSTEM &%
TEST Z3

DH Network Supply Temperature Decision Systeme] &4 A& testE A A
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Fig. 5. Test Results of DH NETWORK SUPPLY TEMPERATURE
DECISION SYSTEM
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