CR:EMAR2024) CRH 2026 F3asa | - oe
2024 EFHS BB 2iein

R B F 2T 5 AL AR

BR I 4
2024-04-09

FrHsxF



Egmg ”\g/%+«qa x¥

HRE=

e EENIRBIRIIRR G
E{THEFERIIMEE
BEIRHA 5 AT
SieSRE

EEEEE

:
EhfHE AR R SN TR ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 1



(@ ranry

El S EAH hiAIRA

° ERSEHIARERE

0 2005%: SRMMHHEERRN4 T P e
(27T, ERREEBHREE11.5% \ /'/ R
0 2020F: BEAIA60(Z7T, 54.7% - e
o 202148 BEANS23(Z5T, 52.3% = e
2% = E35TH
® SEXHLRIFIAR e
C EBMAEER. . . en, 7 I I | R
FEREFHR . I . it
o . £% =¥ =5 Bm =i i R
SRNRREEETRNTRES SEH AN S I REFTHIHAR
® [T

s e
DIYN

(374 BrXfEE

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 2



ZEANRIEIRSITRAF

o STHESHRH/HERET o RFNESEN=ESARIRRFE
Eﬂmﬁiﬁtﬂo 30°CZfA o IUBMEHA R AP IR G E 0] EREIR A T3
S THLEEER AR

SEMA SEEPAZFRR | EFNA

$2§§ i S BRMERE RIS AR A
| TRREESER
'mn ‘si - BEEERARNRARSA RN
i, (EEAFHHMERE, 1
SHEEERRA TR

pe [eren
?wﬁ}ﬂl??“ﬂﬁﬁ?"l’&‘]a:?ﬂﬁ&'lﬁ! :E/Am?
[1] KER. HLBRPIENSE (B) RERHARBITHEAR. AEXFETFAET 2020

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 3



REERARNERE

® RUERRAIRM ° *ﬁﬁ&lﬂ“ﬁﬂﬂg*ﬂ‘&ﬂwﬂ“
o (ERFRCHRSIEFEREENES

) A28 KOF

© EHNEAN GERR - FRARIEH RIS,
o NS SIS AIEATERE! HRoRRE i WRKBIERAR
E ‘ [ h.l' A TEIRIRE,

® ARiREHSEEENL L HE

Years
The diagram of Big data and academic

0*%%&&5@%&%%%3%%@%

LU T ZRETRE
SO | EmmEe

' - EBERA B
BKRE.

. Befziike
o,
o

ERPHEASEEE SN TE SR School of Energy and Power Engineering, Huazhong University of Science and Technology 4



MIBEIRES N R RN ANXERA

[BiRERNEESECIER? |
HiRIRESRY o HIEIRANIREL: ARBARSER “RE" wgt
O o o IR AR TS A A TIEEIEE
|3 o B ERRES SN, MKES
g o 9% ERRESREHTSEES, TMSHXTHE

£ + ERIOIREY o IREIREMIRE: MREGEIES[MYIEERSHIBEEIMET

(RENERE) 1. FIFE T AT HERAIR
% B - ERARHTEMET, R ATETIIE
2 FERKEH RSP RS TR

N e
®c Wi - =
® g R =1

3. FIB&IENRIEIRBR KRS HNG X
o DIRERGEESSES, RFETENSHS RBREREENSY)

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 5



Egl*.lg \;'_‘,/awﬁa;g

RRE=

e a IXEIRBRIIIR S
E{TREFERINEE
BEIRHA 5 AT
SieSRE

EEEEE

:
i AF R S TS8R School of Energy and Power Engineering, Huazhong University of Science and Technology 6



e RRENIR S R —

o BEFETHIEMFTIGEENEBIE  © JIsER0IESIS
o BB SRS ey e

BE Pt100 +0.19°C
ESREit BANET 02mis
TKFEESTT f=b izl 5%

4R3C 0413 0.019 0456 0.284 0.015 0302
5R4C 0.296 0.014 0334 0271 0.013 0322

7R6C 0.137 0.006 0.183 0.229 0.011 0.289

wlell [ eestem ot | SuNSe: RESHIASIMENSEITE, A
. EEE  HE-EBERE (RO GAHEEIRMKSY, TRECEMMITITE
- RBEE | EEWE (GA) BREESS. |

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 7



R EINERNGEAET (G 2t it xF

o EFEICSMIRRINESHRETTIIEE
o BEEMIEERIREX o YESMRERBRT

Pawer consumption per cycle (KWh)

i}
i
P r L g ?
......................... y M:\ e & Ovtine_Ofiime
f _Osolloke
% w e w om

Time )

o Euﬁ&ﬂéﬁﬁ&ﬁ%ﬂﬁﬁmm‘i mE

PlorQ,)
of the steady state

PrQy)

e % HRgRLEE: ﬁﬁﬁ!ﬁﬂﬁ%ﬂﬁiﬂt?‘]ﬁ
: RS E TS R, mmo‘iﬁqu“

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 8



en RIRERAR=

¥

* EFERPRSBARANSHEIER

o RE5AE:

m 1~32 ODUs (AikilH)
m 1-128 IDUs (FCUs/AHU)
n TR

n EiE
o HRBIIGIE:

Heat
Pump |

e

: F
| EEBBSSHRBNBISFARENRERE TS |

i

Water Pump % Bypass

—— Gp_00U_test p58) —— ¢p_ODU_sim 5]

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology



e RIREMNIE S R

o EFEMNGE (ISER) MiEsEERITSHK

fcase 5_1
E Bus s e
PlantBoundCond
[Group 2
E Bus Mongor
CortrolllerCond
. v ~
A - — =
'] e s g by
- . L 1 -
T - &l
™ ™ T ™0 e Tw T
1 (] —— bpuas
<% - @ =
. 1 17 &l
n i -
= T P e e e e e

EhRHEASEEE SN TSR School of Energy and Power Engineering, Huazhong Universtty of Science and Technology 10



Egmg ”\g/%+«qa X¥

HRE=

e EENIRBIRIIRR G
B{TREFERZIMEER
BEIRHA 5 AT
SieSRE

EEEEE

: :
i AF R S TS8R School of Energy and Power Engineering, Huazhong University of Science and Technology 1



ZEAN PRSI TR RS

o GARISHEFERH o FIEEERE
O WIBRESHE: ESNRTES

- = E#3Pd(b: 0~37.9 SIFEQkWh 0~0.737
R TS HSFEAPd(bar) EirHnEQkwh)

O L : AN TR IRSEAPs(bar) 0~18.8 ESFEEEP(kWh) 0~0.721
PR % A DR HSEET () 0~107 EREETin (O 6~24
RSEETs (°0) -22~38 BEBETset(°0) 20~30

> 3 . EEHEN=ATE ::bidl Ly

[ - © RAEMMRENEEEREZIE P RIR AR
\% 7‘ ..

v‘ r“i
Ol (@F
(\‘» »ojie

Interpretablity of input features. Interpretabisty of utputs
() The scheme of knowledge-infused data

=)
SENERTER

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 12



S 2K F

ZEAN LRSI TREF ISR

® HIEFALIES 5%

® KijfER=% . ® RN
BECIER: &) ) Il i BT D ENAEEE @
=5 ye u mﬁﬁﬁw{ﬁﬂ'I.§{-b S R, WARNE O
3 4 ‘ -/ 1T, W&
. o FEHHEN o
I > BF IS ﬁﬁﬂ%ﬁ'ﬁ BEREIRR
C.o i i‘lo‘r ‘; g
o STinISIT (DBISH) I m! mk
DBI=1 Zk: max(avg(Ci)“avg(C:/)) S
Fif deeni-15) R ninE

> DBIEHE\IRIBREEGRELF = RPRAFHENSTHHNREESTH

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 13



ZEAN LRSI TR SR

D) ALK F

® SKEAHINIZHEISTT IR ‘_ )
Sept | Deein i |0 e 1, SSERREY:

Dt g «Step 1.3 Missing values imputation .o

r - ST e g L EORIBIN RO KRR
P — L v FMRBIE R R

Cluster analysis +Step 2.2 Hierarchical clustering

M oL N v BRI S EGLA T EHEH

PSS 1531 Do LB 2 (EaEHSRG:

_— DT s MM ER S A

B M B il _'_‘_—-'fz! e é IMEEW;

v SR T pmAACOPHMEEARS, W
ommEs: wnme weEs 0 . B monewswsse 5, R
OEREEARGTH e [ e GIERGE, EENSE, R
CATER: ERETEE. 8 C 0 *° . ' =sMREEE

FHIEAES e 0 :

ERPHEASEEE SN TE SR School of Energy and Power Engineering, Huazhong University of Science and Technology 14



ZIANEIRSTRRS LSS

o ?8& ﬁﬁtﬂglﬂs@ WRME/SMORE O ;geeu%maagrm EAEEAR

B | snmown &mﬁ¥ﬁﬁ$rsz§1
FERALES
— it T BT RS
e WS LR

7 EEOSAIE
KR E e wEthpEETEETE  ERIBEEEHEX

® ZEHNZEZRBITLH T : @ KL RG%%H O FEHERERN L

HGAE MRkl ) iR EE:
*ﬂnlﬁmlwﬂﬁﬁﬂiﬂﬁ P ’| e | ERE S g i g U
wems e L SE SR i R AR R

= Wi EERR S

L | AmARRERRRSRERE | | ReRMEHRASELAN
s ’| H BB R B

R RBK SRR

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 15



Egmg ”\;g?;/aﬁyawa;x

HRE=

e EENIRBIRIIRR G
E{THEFERIIMEE
GI3 6 e g PaE 01
SieSRE

EEEEE

I EhREAFEEE SN N TEF IR School of Energy and Power Engineering, F Unit of Sci and 16 I



wHIEHESAYBIEES S (SIS RaE)

JH T AL KF

® SRERIEELEHIRE
> IR EEI ERIERG R o
g (32) (Zi iniCRing = 1) + Q) + (Zi1itins = Bithtgus) = P“‘W
® L 0-c
o (o 35), + %))
‘@ dp_ Ity — oy _Pw%_ oV (_g%)’%
‘ a0 .‘,y(gﬁ)"

radial bk i ntermal heat transf g5

55
= .
flank leak Za +3%
out = 4
538 . -3%
] :
a2
flank leak in &

st 7

s

radial leak out

- FRERFSEMMEEESE;
- ETHESY. EREES.

o rRiEJHESIRE
o FRIEHFSIIgIt

- TEERIERE AR HSO;
- hEfPSCOMGEEERE:
- BAROAEMESS: < :

( Apig, <0 rviing scrol

x= }-/lpxdv/ﬁpfun 0 < dpiay < Appun #hEEIE (SEH D

\ 4Piav 2 Oprun R TEE

~ =

HREHESERIER

40 40

— T — Te=sEC

30 s g5 g0 — Temis0°C

— Te=35.0°C

2 20 20
= EhEHES |$ - AREHS
10 10
0 0
0 50 100 150 [ 50 100 150
B o)

NI o]

- ESEHETRPEEEERNED>HSED, FEHEES:
» Bt TRAPEEEERED <HSED, THEHS.

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology



W HREHESRYENEELE

DerasLy

o BhEEEINSHRE o BhEEmEIEITiE
© BRASH: _'f‘z*l_ REUFIDVSIRIDVESRILE:
- REHSOGEE". A BRHTE ~ o - 3EIDV ESEHL: |
o FREEHL LTS rR32 S FEARHL : 7 reselbiag HERAK, ESEEREE |
EHTSH: RO2EERES \ | EBA B |
ey  sm = > IDV 4 |
HEEE 2.8648 mm ) R SAENKE
REEASE 406mm L ik d P, G &
R 300 ﬂ?ﬁ%ﬁ'ﬁ?‘,’ﬁ#‘,‘?V@iﬂ? ,,,,,,,,,,,,,,,,,,,,,,,,,,
IR als |- BRREE SEE
D Rk 1
CHETR: MARER Wien: < {62
4EIDVESIE); ;
&S 7°C 25-50°C  167-3.11 > EMLHE, SERK |
FEFER -15~5°C 40°C 260-6.11 M'

ERPHEASEEE SN TE SR School of Energy and Power Engineering, Huazhong University of Science and Technology



W HREHESRYENEELE

o REHISOCENFARELL TR
FRIEAFS ORISR -360°2)-90°Z A3, FRKAERH4mm

- —a— cooling,no IV~ - & - he
.08 o 08 - $=-90 .
§M é(’t +— cooling, $=-270° -
é 2 cooling, $=-360° = === heating, $=-36(
é- 04 4 =
z 0.2 14
1 2 3 4 5 6
Compression ratio [-] Compression ratio [-]
B HF R RME TR OVALE QS S P EARE R Z SRR A TG DV E &9 () HE R L B FEAREL R0 4

O HISSS: DV BBEEER-270°E 180", EREGH R TR E R
| #19%, EFREHSOARAR, RELTRESOLERE

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 19



FEAL XY

W HREHESRYENEELE

o FHISOXMNAREL TR SRS
‘PIEHF’%DB‘J%?WJUJE&?QmeESmm, HEROEH-225°

no IDV

Isentropic efficiency [

Intermediate discharge ratio [-]

Compression ratio [-] Compression ratio [-]

BHFERMARETAEIVE SN ZHEH SRR ZL S EIF R AR TR I0VE @R B A LA EAREL A 4L

{c RIS BRAHSOSBERGTF3~4mmEE, HEER<3mmEd, SO |
RHESIENARIEA, SRSER, MR- 4mmEd, HES OISk H <IN
o, CEHTEEIEE.

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 20



ZEAMNENSIRE (RIEIDVEYERIE)

DHE AKX

® TR ARFNSHEERR

o BRHEIER:
> BEAL: 1IN 4EZINL O b2
T e ) SO
o RBISHIEES AN S:
F BAEEREEN S L g 03
> RMEEIREREEM A TR, - » ( =
ERE SRR SRR M s 6 1
e e |
)@ |
» | ssnsme | "
o {RBNEERE X k T
THREGHEE | meammen, BRUEHLERS Ly o
SByEL B RRE, BARE) ey
i e SRS HRREREHE

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 21



SN EHSIERY @ wrnnny

® TR ARFNSHEERE

O BT REM: Boad TREETIAEENT)

Peron FR=S ===
FERRE(°C) IBERRE(°C) FERRE(°C) IBERRE(°C)
100% 58 350 PEN)
" 75% %% 275 187
T 50% % 200 139 2t e
25% 2% 183 16
=E 83 6.1
HBTR = S o 211 156

+11.8%

H 3 &

&l
K
5

&

100%load  75% load” 50%load  25% load High temp. Low temp.

B RS GEHETREERIEFHELEIRH2.2%~51.1% B P GAHETRCOPIRFHILEEEAFRIER

EhRHEASEEE SN TSR School of Energy and Power Engineering, Huazhong Universtty of Science and Technology 22



Egmg ”\g/%+«qa X¥

HRE=

e EENIRBIRIIRR G
E{THEFERIIMEE
BEIRHA 5 AT
SieSRE

EEEEE

: :
i AF R S TS8R School of Energy and Power Engineering, Huazhong University of Science and Technology 23



HSieSRE

o SEAMNFRMAIZ, BPRTAMENT R, LETEAHNES, B
AIRRETHIERNE, SEaANERATREIRNSTHERES R

o B RXSITSXIGINISIESAEIETFER, RIBSCITEEFEEERMAOER,
BBUSIES BHANEITRRRE T EiE/ AR5 R RERELAR ELat T
FIAREE, MELUERITEHE

o BEHMIESIREIESHNNIARVIEE. ASMNELHSRNNSER, B
FRFARQ GRS R

o BT ELLIS I AR ERIEEREINAE ERERE, EARBIATHIR
TFHIEER/COP

EhfHE AR R SN T8 ¥R School of Energy and Power Engineering, Huazhong University of Science and Technology 24



4

Thank yow

AR X4

Herh R K% #R
shaoshg@hust.edu.cn




	幻灯片1
	幻灯片2
	幻灯片3
	幻灯片4
	幻灯片5
	幻灯片6
	幻灯片7
	幻灯片8
	幻灯片9
	幻灯片10
	幻灯片11
	幻灯片12
	幻灯片13
	幻灯片14
	幻灯片15
	幻灯片16
	幻灯片17
	幻灯片18
	幻灯片19
	幻灯片20
	幻灯片21
	幻灯片22
	幻灯片23
	幻灯片24
	幻灯片25
	幻灯片26

