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ABSTRACT

Various kinds of energy-saving technologies come into being under the increasing
pressure of energy supply. Energy simulation which can provide energy usage
estimation at building design or retrofitting stage has gained extensive popularity.
Energy simulation programs are being applied in wider fields with the progress of
simulation ability. Meanwhile, emerging applications challenge the accuracy and
precision of those tools. Split-type air conditioners are widely used in China’s
buildings. Thus, it’s meaningful to simulate this kind of air conditioner in a more
detailed and accurate way. Occupant behavior has been recognized as a significant
factor that influences the building energy consumption. In a building that is equipped
with distributed air conditioning system, the stochastic impacts of occupants are
especially salient. Therefore, it’s quite necessary to integrate occupant behavior with
the simulation of distributed air conditioning system. According to the problem that a
prevailing simulation program- EnergyPlus has some blemish in its distributed air
conditioner module and lacks consideration about occupant behavior, this research
improved the module and add the occupant behavior model in simulation with the
help of experiment and investigation.

This thesis aims to study the occupancy and occupants’ interactions with the
thermostat at whole building scale rather than individual’s behavior and motivation.
The occupancy data is collected by motion sensors and processed into hourly profile.
Occupants’ interactions with the thermostat are recorded and uploaded directly by
sensors in thermostats. Occupants’ preferences towards set-points and indoor air
temperatures are analyzed.

This research proposed to use Monte-Carlo stochastic simulation and Markov
Chain method to model occupancy and occupants’ interactions with the thermostat.
Occupant behavior is simulated by generating the occupancy and set-point schedule of
each room. The proposed method can reflect the diversity and randomness of
occupant behavior and also conform to statistical regulation.

The original module in EnergyPlus cannot present the intermittent operation and
temperature fluctuation characteristics of split-type air conditioner. This research
modified the source code of EnergyPlus to reflect those characteristics. The modified
system model are simulated on a single room. The results suggest that the modified
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model can demonstrate the on-off operation and the temperature fluctuation. Besides,
this thesis conducts a simulation on a hotel building integrating the occupant behavior
model with the modified split-type air conditioner model. The results show that this
method can incorporate both the features of occupant behavior and split-type air
conditioner. The results’ difference between the modified model and conventional
model is larger than the generally accepted simulation error which means the
proposed method is necessary and meaningful.

The results of this thesis can be applied to model occupant behavior at whole
building scale. Besides, the modified split-type air conditioner model can perform

more accurate simulation at shorter time step.

Key Words: EnergyPlus, occupant behavior modeling, split-type AC model,

energy simulation
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NSRBI AP REAEE T R — P A — Rk, 1 2e A B B2 3 E m
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2, HREBOE RARRE, AR R s IR BOE S, MRS
T I TA] (RO R A2 75 KT 5 r Bt AT I, 25 T IR KT 5 0 Bl AN 5 — 2% 2K
oA R . BEAh, ST A BR B T BOE IR A L N IREA G E R . &
ZAFEN, FrAWIE R BRI 00T, A SRR P S B IR 5 R 35 (1 70 A7
2- 4.

20%
15%
4
ey
10%
) I I I I
0% | I . -
16 17 18 19 20 21 22 23 24 25 26 27
RERE C

2= 4 NGRS g i LI %

M 2- 4 TTUAE Y, IR b N GORHIR AR 8% i B BOE s I R AR B B
oA e AERI TOL, B N ToRHRE BOE A BURME, W1 16°C, 20°C K 22°C.
T 22 CREEAS IR ERBVREZE, o UG A —KE 2 Nt T4
MBOEREEHAT RN . R, BF - Mow NRRESCEE R . £5ILF, &
AT N 3 X T 2 4 B0 U P P IR0 9 5 o R 928 2 0 P R AR s R i =
IRBEZ BB, R R BRI BN R . R, FRATIAS B H]A T
T RS R T R R A DL, A 2- 5 P . RENERAE,
HH R 2 AR EE S B3 TN GG TR A8 HEAT I 19 I B S N TRLRE o N Rl R S R
FEANTH B A o R AT P, DRl 2 2 N B3 A BB O 9 = AR JRE ) 20 A
o AELER T B A AR 2 20 A1 SR B LD BB RO AR, JRATTRT DA A S 1), 2
TFHE IR R N AR S T HE N S R B i NS BRI, AT DA
PR = N B30T =R L 3 AR 3 AT
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21 27 29

M
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K 2- 5 NG =R IERE 1

MEHFETCUE N GO0 E IR PR B AR I AL T IR 0 AR R E 2 50 A7
I 94% BN GON & N IR JE I E A sE, R AERL 25°C AL, R4 2°C
(23-27°C) JEREIAN. 5B 2- 4 d0 N G0 1 B R I BN AT BH 2 20 A T2 Bk
b, N GO 5 i G A7 5 W R R R A o 9 BT LT DU I, R N S i) T
FBOE RO BRI, FR N S a Tk 35 T 308 R = NI . R,
FATTAT DA T H N G0 T 428 2 B 1R 5 AT e e th 17 N B0 2 1 2R 8 1) SEBRIg AT
TE LR AR 22 o AT IR TN 9 iR B B B AR, IR TR, X — WAl
FIFEt A Kempton $8H™ it HN GAGHE 3% 8% 180 52 o5 38 5 77 16 B S5 (0 6 17
PEo BbAh, P B2 AR AT RE R N SRR RS (RO i 5 S bR = A7 LR (22 T 3

2.4 KENGE

AT SR A SO AT T U EIAE 15, ASCE IR Tx e RE R A

FE =3 DURON GO0 25 0 0 T E 1T 5 AT 9 AT LU 7, S ANIE T B AN I
17N A BN AR S 2 R N S AT R T Bl 3647 1 0. A5

2 = AR A I S Sy i SR PRI AT TR, SR = A P B AR
255 1T TR A 17 A= NS B NEAT P FFEE Crgm ek il R A
NI AE 2 2 REAT 1 0B o N GO 23 8 B 15 47 O M 5 e 0 T A% 2
B AR A AT 1L SO EARRIBR . AR, 85 Cr+4i e BN SR 1%
W BOE IR & IR MR SRR, N GO B IR B O A TR i
FAFAENI RN ZZE, N DGR % 4% BT iR L AR A AE W] R0 A1, T 2 35 A ik
ARG EED AT R HN GO0 = AR s SR T AE 23-27TCHER N
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F I8 AREERS5TIFEERITHIEY

3.1 MABANTAHEREMRGE

A T RIS K 2 2 R AR SR RO 135 B, FLUSCEE B S B T A
W EHBA VAT NAT AR . T N BTN E S 2R, AT Hadt
AT, 75 B NAT RIAT — @ BRI R . W FE AR, RERERE LR N
AT RIRE £, RERE BRI IN RS AAT N IRRAE LS LT RERE M2, S RELARE
REEST R 4T, & NAT AW A B 2 — o AR [B1BAE AT AR
LAY AN T
3.1.1 FEEERE

[8 A S92 7 DA 1 22 3L R B EAUL 3P v Xof A AT 9 AT 5 38 1 S 5 DL I
Jiide KT RERERION S, MEBIN SR SN, BN A BRI E
BEAOLR 8] Bt N A IR AE RS RNE 2T N REE, BFEX o E A
PIEEAE, STRREH DL A = N & I dE ], X258 e 45 DL IR 5 28 10 e i 115 B 5,
BT BN A N5 IS AT I AR, S e 4 N B [ & s 1T IS 1E
B, G AR A IR Th R B, IR R iR IR S . B /R R AT N
KL — R R CHYE . BB IS E DL BN R A 56271k
B, NGV AT g e i, MRIEEA O AR E, AT AR
SR AT IR R . FERDEME A, MHFEIHRAE (FR, T/EH,
WHE MR (OaE, SWE, F%, ") MKER B2
.

SR ] 52 A RV NAT AT HE R B, RERS— 5 P2 B I B AE A RS I AT
N BB RS 5, R VBN T B B, RIS TE ANAT AR E AR AEREK
R PR o ] A B TR e BB B M S U R el
VR BRI TR NAT AR [FIR, TS ANSE R E S A 5 BB 1,
PRAEBE AN A NN E, IR RIS N &R IETIRES N REM KR Ik
4b, 2 AR R TE A RUE Bt AR5 N AT N HET 20 E, ok I A~ A
AT RN G 2 R

3.1.2 GiiHorths:
Gt b i AR T V2R AR PR USCEE B NAT N, d ST N AT N S A 34
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(. RS, RERER, RS ZERK R £ rnES, A
G 3E H S ST [P A R OR AT TN G AT N R E R S AR A A S BT %
o [FI, AT SR B2 197512 BRI I HE 0 AT AT 1
WMo ettt X NashfE Cn: JFoRE, BERRAY, 2R [k
A, BEFCN S R A AT S SN BB B A S S R A R AR
PRBCH LA BRME AT A iE 7T, WA VIO AR 2tk ia]n e
R ST EIF MR S N R 2 R R, S E TR BRSNS )
KA, TAH AR logistic AIH: FiFIJFHEMR 5 E NI SRR
o RM G 3T, B EREE R 1% TR 5 SR 2R K S B A
[t B AT Y N A BIAE IR o (H2, F T Geit Il el Kot 12 30 (10 Bt
A A B I R 14 ) 2 VR I B A ] ) A B, R S AR S AR A
f, EREIAMR T NI ZE S .

3.1.3 PEHILALRY

BT N AT A 5 HA L IRR s, A8 BEAUASE R0 AT A kA7 38 FAR
ARG A — PP 200 T B . 13 BEA LI AL (B 78 rh R R LR =R A
BRI, BIRWREE, AHEAFHT.

SRR AT R BT rh f ] 5 0 7, AE N R R TV, A
ST R A IR — I P KAT N RS R AE TR RMEETLTERE T4
P RUBE BOAEADL, B R TR MR BAT 9 EAT iR, [R1INF H JEv N AR AT 9 & AR
IR . XA E RO TEE, & T UE BRI B B

LR AT REE: MO iR BT rh s N B ) 7, 5 E—MOTiE AR
&, PRSI, JEIN 2N RBAT RS E MR S b — I ZI BRSO Hil
FOTVEAE R T N 2 (IO, PR 5 BN RS 7 H AN I %1 R R
ik, fENnEE B, FE R YU .

AL AT AT HARERT T2 B R AE BRI IA, MR RE TR
FREEI TR R 2R o X PP T VE G T N R FERASFF8: 2 A BRI T —ahtE R4 i,
Lee & NAEJHA 70 R BN SR B3R PN I BF I IS R 52 IR 28 2 A1, ASEBLA ] DAIE et
BEATL R 7 3200 AN AN A A J SR B PR B TR R AT TR0 AN ASEAL o
3.1.4 Agent-based ##H! (ABM)

R SCH R T VR 2 B 0 BN, (BRSSP, AT N
Hse g2 2| BN AT ARsZm ). Rk, B s tHi&E A Agent-based A4
KEIANG N, NGHEZ M EAER™ . sphJrik, @i e AR T

(agent) WIHEJEME, T RN, 2, RESFREA, SNANRITRNRNRZ

30



5 3 & N AR5 HAT Y

6], N3R5 AR IR AT RN Sk o AR5V RE RS EOULH. &) 1 U+ A 57
AT HR , BRI E SN AT I LR S N5 N Z RAH B2 00 1 2
B SRR 512 e RO EE

3.2 AREEFRERLL

B SCRAT AR 2 15 E 0 FIAE R 58, 70 &A b A 7R = R AT
AR T S SEN D 7R AT B T PR ZS AR A I BB AL, HLAE AR b RE 8% Ik MO G
TEZZMWRAFNE, FRATIE F 2 T 5 IR v SRk 1 7 VA A T L

L RBE R TR B LI RE H 1 —Fh, 3% FE RS AN 7] S B0 B S8 2 B
[RIAT Aoy =2

(1) WEFRES R B EU SR R 2, RoONS R Kk,
(2)  IFIAESE, RS B HU SR A Rt A2, FROGIESER (8] 1) B /R ] K FE.
(3) B[R FARAS A S ) B /R ] KR 2 .

TR AT KRB E LN T, RS SR ] Rt A2 0 € TH 2404 T 2 B
S, BIT = {012, 3RS Xn AT AEEUAE 4 1A 4L A Rtk 7 2 1) 2 15 k1
Al = {in iy, 6,0 3,

RN R €T 3 FAEEM R BEHET AR & o,
ly gy by €0, JLAPERER 2

1:m{:’(n+1 — 1Irt+1| XO — EO-XI - fl- ----Xn = fn} - l::JI:XIHI — 1Irt+1| Xn — Iln} (3. 1)

R 0 € Ty o RAT bk, H & mMePXen =/ X =ik a4
TN Z) n K TARAS § KTy 76 0+l INZIA TARDS § BOMEER . R 2 A 2
Pij (m) =P{Xysy =jl X, =1i} (3.2)

BN TR A R G € THE n I — SRR, OB . —
b, FERS R, ()ROSR 1,5 %, TSI 0 A Fp, ) AK
M2 0 I, 267 R T B AT PRI P B2

RS B AR 9 PR AERE , SPERBAEIE . 10 T BT m AR
AR, JEE n 2 BB R

P11 Piz " Pyim-13
B, = (pi_;')mxm = P21 P22 ”.H:UZ{TTI:I]

ww

Pim-131 Pim-1)2 """ Pim—1)(m-1) (3.3)

X FZRE AR, BA U
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(D FrasgEs, by =007 €1

ZPU =1,iel
(2) fEfrnEzAn 1,

RIMAEAT— N 2 n, AT DURRE 24 Fi IR S LA RO LI 2] i 3 A2 A5 KR, , R
SRR RIS VEBEAT BEA UL AT AT S — I 20 ) RGUIRES . BRI, B/R A K%
HI SRR RS HELRE P T g 1Y

iz F S R BERBERT ANAT AT BEAUN , G0 520 A N AR EPRES JORAS
HARBEAT H3A o A BTN G R A O 000 NAT I HPIRES #EAT BN . 7R 22X
A, AT BN REMAN R, HR AR — Bod i 3 T E R Ge it A5k
5 Ja & BB AT DO HA @ SR Can: AhE, GEFASE), RS R K
I E IR SRR RS

Richardson % N"™7EILWF 5T Hia H B /R o] REESRF RIS Tk, BT RS
P K B R o< [H 5 R A Z2HE & (Time—Use Survey, TUS) A% dE, *FJEE
FHN R E RGBT T 10 250 B KRB it R@shE= AR
BEAE N BAE S HPIRZS S Widen 1 Wackelgard ™ [RIREAE H 5 /R A KBk 7 1
XF 2 W SRS BTN, AFT Richardson ¥ 51N AEEEE MRS S
B, A PRAMA IEAE BT BESIE IRES S H, s s 9 MinEsiREs, &
FEETT, BN, R, R T fE R A 2 HER . XIS, A
SRR AS R 2 M o O S I 38 U040 [ U 45 21 1)

FEARSCH, BN GONREAN 51, FATTER By a2 A AMEVIRSSH T,
A I AT 3 R S N RAE S AE U, THR BN ROIRAS R R, AT AE AL
B (A [PB I E 2 2RI (A 3R . BR D7 VE IR -

T A H R REE, B EXN WIS AT BCE . fERTT Y F T, AT
CLEHNIE 7 2 RS PR 7R =25 8, IR 0:00, MR CAAS 2% /N
MIFE S 3, R SRR IE BE AL 72500 mT DA 8 JE A s 8] BRI 6 RS

BT 75 AR BN ARG, BN R A [R], DRI 7R 25
24 NEEREFERE . XTI EE]L, A m MATREAAERPIRE, MR k DMK
B3 k] AR, MR | #BEIRE § s ), DURzE k izt T
WA 1 AR (R, Mo

0= w00
" ZFln ’ (3.4)
T k AR MR | BB EURA | ISR,
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Njj (k)
n; (k) (3.5)
MM SETE, AT DA AT BB/ R R MR DL R RS AR R
133 1M PR IRES, AT BABELAE ORI (1 B /R o) Rk, B TTH5E
I D KB B 2E—ANE (0, 1) F3YS) AR RIBENIE, AL BENI S S R
A HE RS R R o B R R MR R BEAT EUB, TR E T — DI TR BPIRES .
3-1 R, #51E k BZIAETRES 1, 0 m FRIRAS, P24 —ANBEHLEL U, AT AR
i UHE SR EAT LR, ATIARE k+1 N ZIHPRAS

U~[0,1]
0 l 1

I | | I I | I I I >
I I I I I | | | | v

Pis Pi1 Piz Piz Pia Pim

Pij (k) =

k-1 k K+1
B 54
K 3- 1 EERFHORERE

BEAh, FeA B s A HAR G (R LL R ) BREE b5 1Al 4E = R A0 . tht
UL, A5 AN, US4 A, S5 RTEAR, FUTRTa A%
AR o FR 3R B RV R e 6 0 08 P DL B0 el FEASAU AR, BRI BE 5 i 2D
R LU AR (NIRRT bie) AT IREL, BRART A1 AR bR
74 TS DR FRD T U S SRR D A5 6 1 P 8] SR EAT U L, SEEBn PRI TB) R BR BN D37
FRAA, A NIRRT 1058 P A BUBUE RIS AEARE 7] o Bt A e 15
IR [A] R A3 3- 1 o
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3 1 plREE] R i BOA I B E

MR DR
(W/m’) '
W IR s
(W/m’)
FELHAASE FH L1 WAk A F LA
I 1)
(%) (%)

1 10 0
2 10
3 10 0
4 10 0
5 10 0
6 10 0
7 30 0
8 30 0
9 30 0
10 30 0
11 30 0
12 30 0
13 30 0
14 30 0
15 50 0
16 50 0
17 60 0
18 90 80
19 90 80
20 90 80
21 90 80
22 80 80
23 10 0
24 10 0

D, A SO S I 2K R RBE TR N A S 30 I ) R 2E 5 0 e 3- 2
o
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EaksA BEiakFA
state(t) = 1 state(t) = 0

0 | k=k+1 o

FHEREEIU~(0,1 )

'

if state(t)=1
U<P(t)_117
if state(t)=0
U<P(t)_017?

D
.1.
H

K 3- 2 NRfEERERINENER

A8 B IR AT SRBE AR AN s [ALIZ I (R 7E 25 Za i, JRATT 8 S % s RS HEAT
gk . AR b — AT AR I SR ISR G E RE L, RATAIEEYIAE N
Z10:00 i, FrEEERTFHEZEAN0. 75, WL 100 [HIEFEHH 75 A
BHENAN. WIEHIRE SR RIS TR A, XT3 51 1, ARk
—BENLEL U, 1), # UEAHLE 0. 75, WAL RIS A N, E
WS IR A D5 A1 /N 18 2 RS R RS FE B T LURAE = (3. 5)
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AR, BT HEEBOENAEESR, KHFETFE BT 24 MR,
FRSE PR A, A, HIER N R R RN N2 X 2, ¥R
TR E LR, HEARR /N PN RS RSB, Bk R
2% 3-2,

MRIEAF— F51A] E—I 2 k BPRAS, DAK k 31 k1 B ZI B EEF8 56 R, FRA Tl i
R R R RIS LA T, AR U, 1), K UE SRR
BEAT LRI, ATIHE kt1 B ZIH 5 PIRES . AW IS AR, B2 AR mta e i 1)
BB D5 ) [PE N E 25 26l [R] 3R o [RIR, AR & D 1) (1) 7 55 2R B (8] % DA A R
WNZ IS R RIS ()2, ] DAAS 310 &1 s [R1 2RI FR) HEL ) B 18 28 PR A6 FH 23 [A) 36
FH 1 77925 1 AR LA B A0 R AT AN B3 ) B8 B 76 25 28 B[] 58 DL K% 1 B
WA AE 2RI AR

K 3- 2 V)5 b5 IAIAE % R IR I AL 4

. , K+1 B ZIRES
i ] K B ZIPRZS
PN EEDN

SN 0. 8360 0. 1640
0:00-1:00

SN 0. 0052 0.9948

SN 0.8151 0. 1849
1:00-2:00

SN 0.0010 0. 9990

SN 0. 8986 0.1014
2:00-3:00

ZEPN 0.0019 0. 9981

TN 0.9188 0.0812
3:00-4:00

ZEPN 0.0019 0. 9981

TN 0.9727 0.0273
4:00-5:00

HA 0.0166 0. 9834

TN 0. 9694 0. 0306
5:00-6:00

HN 0.0476 0.9524

A 0. 9502 0. 0498
6:00-7:00

HA 0.1014 0. 8986

A 0. 8498 0. 1502
7:00-8:00

HAN 0. 2366 0.7634

SN 0. 6448 0. 3552
8:00-9:00

HA 0.2320 0. 7680
9:00-10:00 TN 0. 7968 0.2032

36




55 3 E N RS R SR AT Y

HA 0. 2876 0. 7124

A 0. 5774 0. 4226
10:00-11:00

HA 0.2179 0. 7821

A 0.7275 0. 2725
11:00-12:00

HA 0.3073 0. 6927

A 0. 8514 0. 1486
12:00-13:00

HA 0. 3338 0. 6662

TN 0.7503 0. 2497
13:00-14:00

HA 0.2903 0. 7097

TN 0.7773 0. 2227
14:00-15:00

HA 0.2758 0. 7242

TN 0. 8521 0. 1479
15:00-16:00

HA 0.2535 0. 7465

FEA 0. 8464 0. 1536
16:00-17:00

HA 0. 3257 0. 6743

A 0.9111 0. 0889
17:00-18:00

N 0.3312 0. 6688

TN 0.8913 0. 1087
18:00-19:00

HA 0. 2604 0. 7396

N 0. 8591 0. 1409
19:00-20: 00

HA 0. 2368 0. 7632

N 0. 8028 0.1972
20:00-21:00

HA 0.1253 0. 8747

TN 0.7011 0. 2989
21:00-22:00

HA 0. 0527 0.9473

A 0. 4180 0. 5820
22:00-23:00

HA 0. 2390 0.7610

A 0.2225 0.7775
23:00-0: 00

HA 0. 2561 0. 7439

3.3 ARZTAFERITAHIEN

FEAWF T, N GO B AT R SRS R BENLA iR AT g, &
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FEP M RUE B, S A B R 00N iR e )UK IR TR, A5 25N %)
BN TN B 1] PO B BERE U I F 1945 B A ME R 20 A1

BT RITELG ] 7 R RE R E NIRRT, JF AT AR T4tk
MR, A5 REAARTREETAIFEMI R 2, SR SR RIS BENURL I 5 7% 2
3% S WAl RUBE B I NAT NI BEBILRS 1o A SR v BE LS00 A0 FE P 70
WA BENUAE TR 7 A

3.3.1 FENLHIRE

BEATL R 77 925 2 48 M AL A 58 AT B ATL Ik 5 AN Y M 23270 A1 3145 LR AR 1B 1Y
B Jyik e IBENLAAE IR EER 73, BENLIRE VA 0 9 B Uik, SR ] R
SRR AR IR AR 7. B A T 8 & —BUMR 701,
LR AT RBESRS R85 T A2 A, B35 A 56 45 © R 70 A1 A0 B4k
FETVER A S8 M A . BT IRAT S S0 1 IR SRR ZE A, WOn] SR A B
FHRE ) IMERIR A . BRI T VR R B R e 4 DA oA th Ok, )
H¥15155 40 U0, 1) FIBEHLE A6 s s o7k, Mg ke sk, 748
BEALAS & IREAE X, (AR B AL A . A B EER, B e
AERENEERS, SRIE N BE LR, AR R R B AR F(x), — A
B PR B R B2 N2 2 -

Px =X) =F(X) (3.6)

T ERATE AN 1 = IR R 2 A, AT DURSE F BB A I 7 R SR R
A o ARSI I E B AE 7 kb B0 AR e B A R DA Rk o AR i B ) SR B
e FENLARE X IR AT R £(x), R0 BRI F(x) 2 ARk A, )L

FX(y) =inf{x € [a,b]: F(x) =2y, 0=y =1} (3.7)

AR L g P AR BENLE U, FEAE I B 53 R ) eR A

X=F7(U) (3.8)

U0 A5 e Bk SRR 0 G 23 85 2 R 80 93 D B 9 A 00 A e B N 8 AT 1 AR
=R

B3 A 300 A i B SRR B ATL A% B 4 A 5400 23 D S5 W 2R [ B SRR AT 9 3
EREE . R EBEEN A E 25 A0, HMER % RN

f(x) = 1/(b —a) (3.9)

IR S SR AR A, WREAE DA
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X=a+[(b—-a)l] (3.10)
IR AARSE, Jy{araz,...an} e rmEl = DU+ 1 keokfE .
X=Uza; +[1 —Uzla;s4 (3.1

IR BN R R AR S A, FEAE R LIRSS T 2R H -«

k
X=min{x:U = Zk_lf(l’ﬂ} (3.12)

b, XOEHE D9 AT A S R B AR x HIE
AR ONESE AT, [FIE, AT LS R HE A B R A AR -

X = min{x:U = fx f(y)dy} = F (1)
o (3.13)
AR, X TS A M R Ok U, B4 I A M SR HEAT SR A
B R AIE H BRAR I3 A R EONT G IR Sz bR HCES A L U g Rk =, I B2 R
SR AR I R EY

3.3.2 BENLE=A

W _ESCRT DS, ELARAS B AR e A M AR AME X, B TR E AR
e Uo tndfar= AR BEALE 2 AR AL b — B DICRAFAE Pk i 2 —
BENLECE Ly, IS4 U0, 1) TFEAS 2 1 (1 8 T RERR OV BEN LA, FoA
R EREON:
flx)=1,0=x=1 (3.14)

BEALECH L 11455 U RoR, BEMLEUT ) (U, Uy, --UD BAMALFE SR,

FEENVECR S B T 772 A i, BT YN S b (R i, AN EH
TR I . AR B AL BB ML AT s LB S A T E I, k2 T0iEE
B RIS, R K B R B AR AN B

BRI, W FEN G I B 2 7 VARG I HY R e R B EUBE LR AR IR BE ALK
FRAPIBENIEL . B D BE LA A= 2% RLZ AT DU RS 2™

(1) B ™ ik 5.

(2> PEALBEALE Y B2 R S ) A 2 B S

(3)  DhBEEHLEYT FI ] LLE 5 =

(4) PR HA R

(5)  JEHAK, Z/AE 107, Wi ie R E N NFENLEL, A HARR EE 2N

(6) ZHLr=4%
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(7 AP0 801 RIOFRERLEL, 8 5o % i Y B At 5 R T 50 DR Y

BEHLE A 4% B2 S5 0 N 5 S

(1) & XOTRENLEL IR 25 M8] S, A AR A RIS,

(2)  DAHYIEIRE So g D BENLEIHTAG1A.

(3) AfH— AR EREL Se = F(Se-1), — iR, RECEEN T k.

(4) 5 COTRENLE R 4 th 48] U, T8 R B

(5 AFg—mdiEs U= g0, e m o, 1) BELE.

HEE R (3) - (5) AR AENBHIEES . 7R Oy BRI
PR, PR IEERE, B EYIIGE, A R R SR

3.3.3 R EEMENER

ARG IR T AR O 60 (40 3 P Ak 26 20 A A8 FH SR s R D BB AL ) O v e AR VA T
LR N GIAE 2 B IR 8 RN T 3R o T AR 70 10 2 N T S 28 90 A1 A
— MR R Ze oA, T O 6 20 A A i BE RS FE A AT SR A . ARYE
FARIAHEN, EIER A, ORFhRMEE, WRHIME, HuEEEM —opt+ o)y
LA FRIAE 2 68. 26%; HfE vk 7E (1 — 20, n+ 20) Y [ A ARy 95. 44%; $fH
VEZE(H — 30,0+ 30) G Y MR ZE Ay 99. T4%. EHRTSCRIA, B PN IR A R4 A
[I¥IME N 24.95°C, FRMEZEN 1.36°C, FATEE (M — 20, 1+ 20) ke 3t
) B EH T3 B 15 i R BRBURE R ARE A, AR SCHE NI B 150 AT BE LB UL, A
L8 23-2T° C R ETE o 25N EE e s B FINE A -

0.11, x =23
021, x=24
f(x) =40.35, x=25

022, x=26

B, ERREELAERS, AR U, B2 (3.16) KR /IMEAR
i Xo i, PE—AT 0, 1) KIBENE U, & UMYX, f (), Wk
AN 95 A2 AR A RN AR R U

23, 0<U<=f(23)=0.11
24, 0.11<U < f(23) + f(24) = 0.32

25
- 25, 032<U= Z xi) = 0.67
X=F1(U)= :c=23f( 2

26
26, 067<U=< Z Fx;) = 0.89
k=23
27, 067 <U<1 (3.16)

BEHLECH P ARG C++ B 5 I BEATLBE G RR 0 rand O 5 12 B8 BRI 45 7€ O F
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T (seed) FEMATHENIEL IR, ] srand O BREOS R F3EATRAE, A TR
AR B AR I B € mUNF IR AN[E], 7E srand () eR#H 458 E 41T R SEN H]
VENBENIEUE EIF o BRI, Crog R g2, bR Db BENLAL
FEAE BT A D BEATL A T 42 2 50 40 A (), B/ NEUE I BEN LA™ A 2R
F IR BUE B AL ™= A B 2R R Tl e — 2 . 0 T X0 FEATL 3 A 3 S R = 3
Hr, AT DL 3% B s FH A B AL A s

A 7 BENLAWEE R BENL A BB 77, AT A S A AT R AR TR I
& 3-3 Fine BN ILA n A5 A 75 B AT SR RIG IR L€ mIBEALEAL, MR
—ANpME (k=1) FFah, EHCYHHT S [ —/ N FIFE S R 50E, 35 0 s [RIE % )
O, SR — ANl (k+1) 7R % 5040 Hﬂﬂ:ﬁimﬁﬁﬁﬁ’]
0L 5 R NA N IRA TR, AR IRCH, EHA TH T =N
(A B 12 22 PR Bl AL A B N B AE 3 BRI (A 3R, 8 /NI s TR RN JH:Z'JEI‘J
U RARAE T RAPIRAS s & P IAIE N, A8 SRR i BEA B 0 77 7 A 24 i
NI 2 N BOE TR BE IR . BRI, A 2 A1 b5 AT B R () = 2R 250 Y2 s =4 i o (R AE
2N Ce /NI EN TR, WA 2 B A] 4 NI R A 2 R TOE iR
40°C, WELERAITE T H R SH/ NS ERNE N, WA ABRELEL, A
F ST I 308 AR e A SR04 21 MR BOE RUPE, X PME B BN %D
P, AR/ IN N R B R R R
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k=k+1 —2

HiEN=?

—— & —p UNHE SR H40°C

& D QUH

Fi%mﬁM,w‘

drivhadeh, ¥ HRIEERET, T2

Kl 3- 3 NS AT AUV

H AR SCNAT 9 M I K 0 R S s R, RUERT— 2 S A &Y
A B BN AAE =G DU LR N 53 B8 2 YA P AT DA 2R 18 B P v BBl = 23—
BHIFE . ASCHERIN B R AT R R T, N GO BE s AR = R
TR IR 73 A 38 FH 1 2 55 N DR X 2 s T BE AT AT R R 1 s 1k
by AT N BRI AOTE . N GBI 2l < P BB i oxt s 18] i
SE AT RENUSL, R &N GOF R RIME R . AR, o TAE S0
S S AR PR R T N AE N SR 32 B 7 55 BRI » AR ST AR AR DA
AU IE A T HA B R NSRRI S i 50 1 M e 1) B S B, Jeidet xod
ANTFIZET BN R H ISR REAT 3 M, AN SCAS B AE =16 DU m] (DD RE S AL
JE R b A B RS

3.4 KE/NG

ARE S 7B R NAT AR EE D5, EE N ERE R, Gt
It BEHUEIYIEA Agent—based A% . FEXT N ATE SR, A0k
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T SR AT REER TR, THE B TA K 24 /NI RE I AR SRS AR AR,
RS RI T IO0 G TRIIAR RS AT REA LI, A2 N OB O fE S R A5 0L, JF
ABBE s T DAY FRD BRI AL 5 F) A5 P 30 1] 3 eI A 2 4 I [B) R EAT 224K« A% A B
A AT NREAT BRI, AR SR SRF R 2 REAL A 75 32008 2 R fi 14 TLSE BERE
BEATREAL, FIREM, BATVONNEFRINA NN S/ A 205, AR,
AT RMARZS o TR, FE2E s A )% BOE TRLEEI TR RIN 4R R 55 (6]
/NI NI, 3RAT A X B0 TR AT RN — IR I BE AL . BEHLIR (KB 73
A1 A M T SCTH S5 21 v e Y Rl IR 20 AT
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%8 4 E EnergyPlus 3R =R B B i

4.1 IMBEEFER G

AR RERE A R AT DA B B 2 KU RN T RO A R A T BB AT B BOW AR
B fef B REREREAT VH L, AT FE 31 AR i B . iR SRR FERTHL AR AR T L2y
A RERE AT i BN REAEAEALTE B 51 28 . G0 FH B N e AU AAT . o Fi&
BRI BEFEALATN AT DL S AE 20 N RE AR AT T3 o Tk R BEFE 2B T — R
R R R BEFETT SR 15, W H A @Mkt H iR A A Re R AT 15,
WA 7 AR BON TR IR EE, (RG0S & B I I REFETHR 51 B — R A H
J ST BACE TR B P BT, R PR R E AT AR NS, SRR
AT, fUFE DOE-2, BLAST, EnergyPlus 4. B8 Ay ] ) BE RSP A ¢
BCGARI  FE, RTERERET B G B RS T R, BRRE 5 R A P RN
BT AR PR, %5 DesignBuilder, eQuest, VisualDOE, Energy10 2. £5 & H
I BEFEALAN KA 2 L [ AR RSB F— BT 1Y, 9 SST T4
HH R GRAAE RS Retroficiency FT 54D i b 8 51 0 3 BE o 15 e
FE SR () REFEBEAN A BT N TR FH - S N\ ST, 2 7E REFBARADM U 55 5 B 2
fill BT R, G A N AN T RO T, 40 Home EnergySaver, RVSP
. BHETH S EBORAT B RERE AT A B . HAP. TRACE. BLAST.
DOE-2. Energy—10. EnergyPlus. TRNSYS. ESP-r. DeST 2%, H:rf1, EnergyPlus™
S FH 35 [ B RN 55 40 W Ar e ) ] 5K S50 =5 [R5 & (1« 75 162 1T EH 35 1] B 0
¥ B DOE-2"" 1 iy 5% [ [ [ 3 %5 B ) BLAST & %A ER AL LR, ST E
BDONAE T HA G vH R 538, DOE-2 i FH A2 % 1 bR £k, BLAST SR #- P-4
%o EnergyPlus WHU /W IPR A, (RIS tH3G 0 1 2 ¥ Dhse .

EnergyPlus [ IR KL AL ALAHE? DOE-2 F1 BLAST f71E W] )k [
R o RE XM Z &G N, {H Stz i B AR AT 1%y
T o PR 7 30 52 3 FH 0 B A () FORTRAN 15 3, Hirh— 2448 SR EE I 1 5
e e g RN, PR UK IR 2%, AR I 1S I K E YR
By, MELUGAR P AT 4B . SCRFERE . Ak, PREKAR P ET A R R 4
B B EPR S PR BRI AL . BbAh, BES HVAC AT HoAR f buid B A K,
T O REFER IOV B I T 16 T BE B R G R) A RN J AR . AL
EnergyPlus X HACARRE P A E, i 1 BAR ot

(1D HTHREFAEIUA, FEELUEERET HrE SR . K,
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(2)

(3

(4

EnergyPlus fEFH R Z MBI H AR Z — B2 Ul /D2 5 245353 2 1A HAH B
B, BITFRSGHEH T “manager” MINMER, 15T IR 2 /NES
gy (an: BiH modules) @k, FEFEHIFMT KIa IRIREEM . £E
EnergyPlus B, ManageSimulation 7834 | f£/F S 1) “manager” HIFf
s Z TR YA B . A, TR ES
Jri b 75 R E 24 BT AR AS DL At 72 P ABEHR A . 38R
v, BN EEIEIEHE “manager” BT . R AE AT
R [B] R FRT IR &6

EnergyPlus fEREF 250 Bl R 22T Ry, HAEAm
[ea] 0of ALY B RE o DAL, 8 A% BN 3 1 JH o 8 03 PR R AR
5IHARRE e . BEHAL AT R I S KR Z , I 38 AT LAJR] IS % A e
AT R A A BT FIE, SRS TR TSR T fE
EORHAKE . 2014 F#2, EnergyPlus FFUEEH CH34 R 31T 9w
B, JF RS A A £ R H & HE 5 Github E

AL AETS EnergyPlus BES IR T-IF A & IO H AL . iX
WERE S AR 7 @ LE M ARR N % . BT EnergyPlus H
B T RERES, FIAE A S AR 7 e = H 2 Fhik
. B 4-1 278 [ EnergyPlus & a0 1 H AR B A AT B 1 s = A

Building Description Bing

EnergyPlus

Simulation Manager |-

: Heat and |

Window 5 _ Third-Pa
Cales Mass | Building Usrg
Airflow Balance @ Systems Pollution Interfaces

Network Si lati I Models
Ground Ht imulation ; On-Site

Power

Display
Results

Calculation Results

e

K 4- 1 EnergyPlus #MEHA = 2 K™

N 4- 2 7R EnergyPlus SRR BIFIE I Gad / 2 Gt/ et (AU TT
{20 £ BLAST FH, 2R G i a6 (0 10 i ) LB 5 S SR 10 i 2 T AN
Jert AT, RS E . 7E EnergyPlus WY, IXEEH5) &4
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ERAIULI,  BENS A SEAAS B AR UL B R I8 AT 1 DA = N VT A

EnergyPlus ;

Sky Model R A Air Loop

Simulation Manager Module
\

\
Shading \ 4 Zone Equip

Module \\\ Integrated Solution Manager Module
Surface Heat Air Heat Building

Daylighting ! Balance I Systems Plant Loop
Module h i Simulation Module

Manager Manager Manager

Window Glass ; Condenser
Module Loop Module

CTF i
3 AirFlow Network PV Modul
Calculation Module odule

Module

K] 4- 2 EnergyPlus SRR 72N 2 ™

EnergyPlus o KA THE T HE LK BE S R Ay fil {H b v s e s
AN FRE P R AL REAR L U AT B 2 M OEM M . A, EnergyPlus
PRS2 FH 3 B AN BR T REABREIEL , ORGSR 22 ARORIE TN B0 FL - 7 SR . B g
RS T 3 @ I RE BRI AP KTE 15 r B R 1R, XY
FRIBIE 7E ATUSRNT B8 L IS [ 20 A AR SR 1 S v (5K, AL, R B RE RS A
PR SN LS TN AT & i R PE AR AT B T 5. R ERE RS EnergyPlus
IR AL AE A BRI BEAT 20t AL RE U8 BN 73 R LIz AT I Rs =, AT
il X REAE SE INAR 4 PR 221 1

4.2 EnergyPlus &A1& 8Y

' Room temperature S'g temperature
L £o fluctuations

Qutput power

ON OFF [ON | OFF [ON

Time

Bl 4= 3 R IEAT KR DR A
FEXT EnergyPlus S IUA 7RI RLBEAT A 42 BT, BT 58 20 e i 7 AL
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FIISATRFEREAT 1. Wl 4- 3 PR, s oM R HLAE AR A2 [ 9O 47 1 DA
A TR, MR TSR R, ST GET BRI EE FRRE SR
— MR ER GEE A 0.5°CE 1°C), FifFibiziT. BEI=E W & H _ERREE
(BN BB IR E L | 0. 5°Ca 1°C) I B R4atk &Pk i, i
Bl QL AN S S I BOE AT, Rt i s WIRE R AR e iR B R
Wl FES, ST Ed ksl BRIt & TiThRiEir, FHEARXIILA
H 1T IR

{HYE EnergyPlus B AN R I A AL ER I AN TR S T
SR B R HLBERL,

EnergyPlus &AL I T ANUSH, 18H 2@ £ R TTHL RS (Unitary
System) i B AR FA A B AL B AT AL . 0T 5 s AL IRATTIE A R B
i #% % F A B & 2% M ( Coil:Cooling:DX:SingleSpeed Al
Coil:Heating:DX:SingleSpeed), FFHME/FNEREN 0. HTHFEERE
FEIFHTIEARML, N SR BN HA RS T

XA EAE, HPBAEANGE ToL FRENAE. AR, =R
HIARE (COP) MBS, WAk, FH LAt N o5k LE 4 i I IR 25 &
MR IEAZE, B BENARREIE, SRAERNERNEIE, BE
X EIR (B IE, 255 Het BIR fUME IE , #6849 fi 47 Eb(Part Load Fraction, PLF)
LE8 i #% (Part Load Ratio, PLR) MIZeFK. Hrr, WEEIEIEMLZE 2 NE
B S BRIR B AN N R AR L 2T BR IR B I T IR O vk i 2k . =R
Fb 2 45 S b it B AT T B 1 AR, A8 0F 28 2 U B LU ) IR B = IR iR 4. 5
bl (PLF) #0173 (PLR) 1) " RER =R %, Z R BRI 1 K46
PUEIR TAEIE SRk . EREREME, 1E EnergyPlus B, FBo fifa 3
(PLR) — 4R Bt i B B LUE . #5 ffi btk (PLE) 54 6
% (PLR) BITHE 0 R

PLF = a + b(PLR) + c¢(PLR)? 4.1)
PLF = a + b(PLR) + c¢(PLR)? + d(PLR)? (4.2)
sensible cooling load
PLR =

~ steadystate cooling capacity (4.3)
YIRS LI, T L NZON 1o a2 U, WERESaLAE

RIS A5 K — BB AT, AR SH MRS, SR gm0 = PLR = 1,

W FLE -

PLF = 0.7
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PLF = PLR

FERIBATH A 220 (Runtime Fraction, RTF) &M AN:

RTE — PLR
- PLF (4.4)
Kk, AR K REFE TR N
Power = (Qtpta; J(EIR)(RTF) (4.5)

Ed, Power HEBAM AP KIIIZ, Quprq NEIE/G AR, EIRAMZIE
Ja i) EIR. FRAT—MREEAE I Zh R Wire 2FR LA COP, Wi B Rl mi. 1
EnergyPlus HHafe LA | —NMEATHS (B R % LA LIS A, £ EnergyPlus Xf /3 4&
FUHATEAUN, DI EBKN, ERERERANA LSRR T,
NI B, Sl E A ROE IR, VBT AR AP K iz
AT 23 (RTF) B . 1847 I (B REE — @ B RS FARI 1 5 3 73 A L[R]3k
BATHVRE S (B R AR ARFE S ZIRAE R EHHRBIT IR E N TR
VR 8 o A S U ) S A R

KL, ASTERSS EnergyPlus F AU, T A AE I AN & AT gk, DA RE
8 6 7344 25 W I AT 45 s DA R G B8 1Y) 2 R 0 30 3R AT B M 30 S o 4) 220 i RS AU

4.3 BUHFGE

REZX) EnergyPlus (R E+) AR HUE R EAT 00tk HOERE 7 if E+
FEFPAEIZATIN (R 28, DA 8 CE AT A 3R 47 BE 24
E+ 0 F 5 1) S A0L T (31 B R BEIR S5 0 o THUZ 0 Bl 32 B2 50 iy A\ ST A 1 Ak 3
(ProcessInput) XAl BEFE AT & PRI FE T “CEO” Bt (ManageSimulation).
fE ManageSimulation H' X FE /3N T RASHE BB HP 7 B e, 7
T RGN B (ManagelVAC) J& T #@P A& PRI N 18tk a1/ 4-
4 FR o
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EnergyPlus

ProcessInputy A SZ (a1

ManageSimulationt&HIH 2 S

WeatherManager S &4 BT

HeatBalanceMananger .S & 18

SurfaceHeatBalance FeE# {18

AirHeatBalance =S HFCFEHEE
CalcAirHeatBalance 1185 S

HVACManager Z58 R SiE il g1

K 4- 4 EnergyPlus T2 M 454

FUREHD, 22 3R SE 10T BEMIE B A by O B P SR B, 3T 2R,
B, MR, A, B MK, SRS ER
T BT IR BB, EIEMA B S RO FIE . S, ¢
U ARG IR TR 6 22 AR R

WIFE -5 T, BERPIETIR B BRI SHOIATAL S, S8R TR B
SHOTREGATIE R o (EMEATEXBIUZ AT, 7 SIEAT—BOM IR T
1 Grarn-up). W RIEBELIE ST AT B HORSATIC, RIEAILEK I
B, IR BLLE M N I 7 TR ORI — B IR AL,
fE BRI R TSI S HON K IR BRI 517, (A IEL, LU I
05— R AT ER, 2R AR e RO TR T, WR IR
SIIRRRIRIEZ %« BARIRIEZ % BOKHGURT F 4P SOERRAI U P 4 4%
PRI TSR, BUCTBEIIEES T8 UL (4.6) ~3X (4.9)),
NN

Tda_v— 1max Tday.max < Ttoi (46)
Tday—l.min - Tday.mm < Tto.t 4.7)
An — Quprev
———— < Qtor
dn (4.8)
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Qe — Qeprev
— — < Qtol
Ac (4.9

A
Taay-vmax Jyp— K s rsim
Taay.max Jg24 50 K B EnR
Taay-1min fypi—F BRI
Taay,min Jg 24 14 KBRS
Teor i Br s S mIE;
Ay 247 KA
An.prev iy Ri— G
ey 277 RVA i faf 5
eprev Iy fi— Kb 511
QeorJy 1 S SRR

©

Y

EUBABH
v
Rt DR TARRRGAIRE

' TR
&ﬁmw%u—{:
EATE A 1

L ket =th |
iETTRTERHR {
ZEREIS IR

4- 5 EHREFIFER

B 4- 6 Pis, FEXTESIR R GUHHATRUIN, E e R I X B B BOE A
R FA R SREEAT T T 550, %5 MR A T 550 110 S PR A A7 Ao A% B 3T AR e 1Y)
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R, SRR RO 2T (SN [R5 ), RO I (RAERE
TG, W E GRS, WA HATHL. BD IR EAWIEA,
TRAE R G025 i PR IE RIS, M 5 4 AT )P K SR R G st
#HIBERE. NJa, IRIE R G RE IR AL REE XTI X PRSI T B 1L, T 5 24T
I T) 25 B 1) Y 2 OIRES

Building Systems Simulation Manager

Zone

Conditions Simulate Building

Systems

4~ 6 EnergyPlus 2 RGAEALIMFE (HVAC Manager) ™

HIHTSC AT AXS E+AEISAT I RS P AR AN R T Z A A KB 7. BTk
i )& T 5 % (ZoneEquipment), P DATEXSEEIN RGHAT RN, KrfEs
AIREEH (Air Loop) XTHBEATHNL, HFARG P AAFAE THIABEA BB
PRIE, 115725 R AR GURBRAI IR BRORE 2 A A I TR) 25 AU P 5 Ta) e i, 1 et
BB LT R GEEAT IR, AT 2R A AT RN . S8 ESCRT R, X T
AR, B E A AR AT TS, SRl 1 RN RS K N s
AT IR A3 TIE AR T = IR RS E A, SIRELLIZAT B DL, MistT i
() 2202 B A AT I TP KR 2 A 28 (PLRD $ROE 1, 1) B 4 AT [H) 25
KHIER > s % (PLR) S2AEH: B — ol R4 (UnitarySystem) A
BEAT VAR o AR XS UL BEAT CAdb IS, FRATIAy SEMLADL SR e A L 70 PR ML 8] B is
1T PL R S EUSIR A R A B2 U s AT IR, L g & PLR GA 3 1,
HEWIREER TR, 2K, & fifif 3 PLR T 0,

PRl ASSORAE BT LR GRS o T 5 R Gl S fi 2 B A o EAT B 2
1925 RGTRENS SLUL B BRIZAT o ARSI B+ V8. 4 FASIRIS AT 220, PR A
GitHub Pl N 8453 8. JF7E Linux REE FAEA CLion BAK GDB™ % F 74T i
B o

Wk 4-7 s, ROTHLARSE ST, BE SRS, EER M A
PR TCHL R G R RIS VA RGERAT AT, 45 P oRIRYE &
Gt A S 42 1) 3 AL e s R A R R eR A AEASSC R, BRATERE BB N
RAE = N € FEEATIER. 5%, BaEANRGTh R ENENERNSH (B
e R WES HTIEMUE, &P RS TR RS AT R 25K 0 E
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H

ﬁﬁui,%@ﬁ%ﬁﬂﬁTﬁﬁﬁﬁ B, ZR B0 BRSO A
50 o0 AT AR

\.

;
pa| H’

BT ERESENL
Unitary System

ELHVII N 224
GetUnitarySysteminput

- EHdliatk
InitUnitarySystem

N | zgmm ‘
UpdateUnitarySystem

THI S ATER S R {5 PLR
ControlCoolingSystemtoSP

BT ERITE
CalcUnitaryCoolingSystem

HizR e
SimDXColl

BEEREEEN
CalcDoe2DXCoil

4~ 7 EnergyPlus BL.ICHL R Gu i H T

ARAE A ST R S B ASEAD, H AR AT IR R B T L R Gt o o B0 U, A
AL P R R 2 5, IR G R B T, AR 2 i AR
SN e eIl TP =il R e S w1 (=R I T B 1 o Y P |
A R R BN 1 S e 2N T BE R, W RG], KR g
BN 0. BEAL, Oy 1 G AE TRAVEILIE Bt T2 i/ R 384T, I AT PR [

— I ZIFSHUSOENR, AT PRI BU, AR EIRFEFE . BBAE, X
AR S, PR 7 B2 SR K =T A B A 3. — Ok,
FWENE — 0 Bl RS AR VRS, i T2 AT R 5 i B SE R, 3
N3 oyt DA, SRATERLINE R [ 2P B Oy 3 708, AT PRIE 24 70 1R
P IEEAT R, AR ED =04 2 BUA 3. 5i5h, EHRER oA TE AR A
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Ja P AN IR )25 R X P 22 A AT I, 8 5 P ) 25K 8 R 22 (e
id0.3°C, Ja— DK EERD KA B TR, Witk R, ERIAHAR
I DA 2 IR AN I 0. 3°C ok e bR T e 5 1 20 2 R A 25 i) i e o fi
5, ENIRE LR ROE R NS, REUR=IR BT, AR R
ACIRTTRER T 0.3°C, (ERIIREN AR SR . Bk, XF ke i
BEAT AR, ANEAT T I 1) 20 1) B8R 22 I8 o A2 D5 20 B R P YD DL B > B

4.4 BIPERS S

P IE 22 e A v ol 2 A 1) 5 (R R 28 JRB AT 0 % 5 PR BE AT 7 Bl 1
W E AN, EANTLN. FIRSNEEHAL, AWIsME, —mi1. BRE AT UNE
TE S5 TR F b o, BT 1. 1 Kkt

2 A I A A PR 1 D SR A AT B A R I AR, LA S A
174H, PEEER-207+70°C, MEAEEH 0.5°C, 73HFEN 0. 1°C, TN [H[H
R BN 1 40 D) ZR BB R o AT R e i sk AT 0 &, R A e
M5 SP101B; IR A g 45 rh 4 il 28 5 I B b AT SR O R A7 B ooty , 458
Hil#§ 850 1000C, RFEEIFEA 1 708 73RN S Jykg =L KFR-26GW, 4 &
N 2600W, ARILHIATHERA T90W, BERLEL A 3.29. B 4-8HHE/RT T H 23 HE
7 A 24 HEREE ATy Z s, S M 7 H 23 H 19:00 FFE 27 H 24 H 8:00
K. WEIRATLLE W, IS 5 =il TR, (H T 000 A B e
i, BIERA R BHAR S e, SR IBAR R, I8 e atia T 1K
1) 4K s iR B W e A BA R, S 2 1 1) BiGE 17 R gk F S IR0 Woe A B R
Bl SIS, FAE S T BT SCHTIR B /- AR LIS AT RE A0 S IR I B s i, [RIE, 3RAT]
WEAEARTT LAY, 6 b e A S B AU R AU A0 A8 S ik H
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RSBk AR A FEHERE KW/ (m2 » K) ]
2T 0.5
A 0.8
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AN A OGBS R VT 0.74
KBHAS A EL SHGC 0.69
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K 4- 10 BEAUR [A] R

XF FIRAEAY AN B [ 3L AR 2B AR AL I 00 S (E EnergyPlus JRAT 70 ARHLAR
R e st e B o R BB R EdEAT R4 o 255 1) s R BN — D B THL AR S8, RS
A2 B R B VA #0 B A 2 A T 14 1) B I A LA 20 (CoP)
N 3. FEBUEWR R, WAL (SHR) DLRHUE RS BT Hahik . £
ERE NSRRI, fEAE K EIR BFME I ZEH EnergyPlus HH A ZIE
2k, =ANHRERE Y 0. KL E Ayl 51 B XWLIF HEREE 2 S i p s
GRERVAITEE

B+ A AR A AU S RS RN 4- 11 B 4- 14 R BPRoR T A8 1)
AR H (7 16 HD Kl En 7sg R UL S WIREE L. MEHAT
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iR A EnergyPlus i3IBS

EnergyPlus 2 T i th AR S E 0 S0 . eso SCF, Hrh 5 —EB 00 uhn i
i, A T I TR ARAS DA K AN A DX i AR R 44 - O NSRS . 2
BANAR B 7y, FAT S — BB VR ER N SRS, g o AR R N A EUE
PRI, AR A SR HEAT AL BRI, FRATT I 510 2 1) 8 IR e A i 5 A N B SO BA
SRR BT EAT G5 o 32 T SRAR P A X i tH SR /0 2 AT SN, RRe )
—AT R B, DU AT R S AT R ET, PR EAE R
Bt SO BOAT AR L o E O S SO AR B AT BN, R AT RZATAT
5 SANPATIR ST L, B ENREdEAN, WA —17.
WA B 23R . BAPAT RIS

#include <iostream>
#include <fstream>
#include <vector>
#include <algorithm>
using namespace std;

Il Y5575 5 1R 7 g 77 75 77

vector< string> split(string str, string pattern);
Il R — 1740

vector<string> readLineSave(ifstream &infile);

int main(){
IE X &
char filename[256]; // /1 #
vector<string> temp_1;
string timeLine(*'0");
vector<string> recordLine;
Il Firiti 34 & HI K 1]
string temp(*'Zone Air Temperature');
string PLR(*"Unitary System Part Load Ratio"");
string Power(*'Cooling Coil Electric Power");
int column =0;
int count=0;
bool titleFlag = true;

WG EFIA T it XA
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cout << ""please enter input file name:"* << endl;
cin >> filename;

/I Line number

cout << "‘enter time stamp line number:" << endl;
cin >> timeLine;

ifstream infile(filename,ios::in);

ofstream outfile;

outfile.open(**output filename™,ios::out);

/lopen succeed
if (infile.is_open()){
while(linfile.eof() ){

if(column ==0){
temp_1 = readLineSave(infile);
column ++;

Il BERAT & HGA
if(temp_1[0] !'= ""End of Data Dictionary" && titleFlag) {
if (temp_1[0] == timeLine) {
for (inti=3;i<=9;i++)

temp_1 = readLineSave(infile);
} else if (temp_1.size() > 3) {
string::size_type index_temp = temp_1[3].find(temp);
string::size_type index_Power = temp_1[3].find(Power);
string::size_type index_PLR =temp_1[3].find(PLR);
if (index_temp != string::npos || index_Power != string::npos ||
index_PLR !=string::npos ) {
outfile << temp_1[2] << " " << temp_1[3] << """
recordLine.push_back(temp_1[0]);
cout << recordLine[count] << endl;

count++;
}
temp_1 = readLineSave(infile);
Yelse {
temp_1 = readLineSave(infile);
¥
Yelse{

titleFlag = false;

I BERE T 5
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if(ItitleFlag){
if(temp_1[0]== timeLine){
outfile<<endl;
for (inti=2;i<=8;i++)

temp_1 = readLineSave(infile);

Yelse{

vector<string>::iterator iter;
iter = find(recordLine.begin(),recordLine.end(),temp_1[0]);
if(iter !=recordLine.end()){

temp_1 = readLineSave(infile);

Yelse{

temp_1 = readLineSave(infile);

}
}
}

}
}
/lopen failed
else
{

cout << "'File open fail"* << endl;

return -1;
}

cout<<'‘count="<<count<<endl;

cout<<''recordLine size="'<< recordLine.size()<<endl;
cout<< titleFlag<<endl;

outfile.close();

infile.close();

return O;

vector<string> split(string str, string pattern)

{

vector<string> ret;

[lif(pattern.empty()) return ret; here should be str is empty
if(str.empty()) return ret;

size_t start=0,index=str.find_first_of(pattern,0);
while(index!=str.npos)

{

if(start!=index)
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ret.push_back(str.substr(start,index-start));
start=index+1;
index=str.find_first_of(pattern,start);
}
if(!str.substr(start).empty())
ret.push_back(str.substr(start));

return ret;
}
vector<string> readLineSave(ifstream &infile)
{
vector<string> result;
string value;
getline(infile,value);
string pattern ="","";
result = split(value, pattern);
return result;
}
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Btk B ST EHARE 2R XD

AR 4E A\ 2] EnergyPlus J5/CAS 5 HVACUnitarySystem. cc Y5491, fL BN
ControlCoolingSystemToSP & %t C Ut N Wl ¥ & £, ft #4 [F # K
ControlHeatingSystemToSP) K, 18 R/ i FRIL AT Y RGEAA
T IRIAEO T B HH P g 58 (0 48548 S A0 FRodt B R A8 N, AR BR300 A5 LR 1R
53 P4 % PLR AT AL S A5 B AT 25 S AT AP IR PLR &y T IRAEI, 7€ 8
SFPEN 1, DA E . AU AT AP PLR ASEE PRAE, W& E 4
AU AT 269 0, SR

/ /%
if(CoilType_Num == CoilDX_CoolingSingleSpeed && ! WarmupFlag){
if(PartLoadFrac >= PLR [R{E){
DisplayString(""PLR=""+ TrimSigDigits(PartLoadFrac,2));
PartLoadFrac = 1.0;
UnitarySystem( UnitarySysNum ).CompPartLoadRatio = PartLoadFrac;
Yelse{
DisplayString(""PLR="" + TrimSigDigits(PartLoadFrac,2));
PartLoadFrac = 0.0;
UnitarySystem( UnitarySysNum ).CompPartLoadRatio = PartLoadFrac;
}
Yelse{
}

/ /il
if(Coil Type_Num == CoilDX_HeatingEmpirical && ! WarmupFlag){
if(PartLoadFrac >= PLR FR{E){
DisplayString(""PLR=""+ TrimSigDigits(PartLoadFrac,2));
PartLoadFrac = 1.0;
UnitarySystem( UnitarySysNum ).CompPartLoadRatio = PartLoadFrac;
Yelse{
DisplayString(""PLR="" + TrimSigDigits(PartLoadFrac,2));
PartLoadFrac = 0.0;
UnitarySystem( UnitarySysNum ).CompPartLoadRatio = PartLoadFrac;
¥
Yelse{
}
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