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Abstract

In order to reduce the energy consumption of traditional air conditioning in summer,
a water source heat pump assisted radiative cooling compound air conditioning system is
proposed in this paper. Radiant cooling, which sends heat from an object into outer space
in the form of electromagnetic waves, is green, environmentally friendly and could
mitigate global warming. Water source heat pump technology is beneficial to improve the
performance of composite air conditioning system and save primary energy. The
composite air conditioning system is beneficial to give full play to the advantages of the
two technologies, improve the cooling power of the composite air conditioning system and
reduce the traditional energy consumption.

The research content of this paper includes the following aspects:

(1) Take Qinhuangdao as an example to explore the feasibility of radiative cooling
technology in cold areas. The meteorological parameters which play a major role in the
effect of radiation refrigeration are studied and analyzed. It is found that the atmospheric
transmittance in Qinhuangdao area is at a medium level. The results of night radiative
cooling experiment show that the radiant panel temperature can be 10°C lower than the
outdoor temperature at a clear night when the average relative humidity is 60%. When the
average relative humidity is 80%, the radiant panel can also achieve a temperature drop of
2.25°C. Therefore, the experiment verifies that radiation refrigeration technology has
certain application potential in this cold region. Based on this, the influence of
meteorological parameters and radiation materials on the cooling effect of radiation panel
is further tested and analyzed. The maximum net radiant cooling power of the radiant plate
is tested by experiment, and the test results are in agreement with the theoretical
calculation results.

(2) Based on the above exploration of the potential of radiative cooling, combined
with the climate characteristics in cold regions, the proposed water-source heat pump
composite air conditioning system assisted by radiative cooling is designed, and the

structure and operating principle of the system are analyzed. According to the principle of



Abstract

heat transfer and radiation refrigeration, the mathematical model of composite air
conditioning system is established. Aiming at the mathematical model,
MATLAB/Simulink software is used to build a visual simulation model.

(3) Based on the simulation calculation model, the operation performance of the
composite air conditioning system in typical working conditions is simulated and analyzed.
It is found that the average radiant cooling power of the radiant cooler is about 98.80W/m?
in the single storage mode. The average radiant cooling power reaches 114.77W/m? under
the combined air conditioning mode assisted by radiative cooling and water source heat
pump. Compared with the single storage mode, the cooling power of radiant cooler is
increased by 16.2%. In the single WSHP air conditioning mode, the refrigeration
coefficient of the WSHP is 3.24, which is lower than that in the compound air
conditioning mode. Based on the analysis of radiation refrigeration effect, the measures to
further improve the refrigeration performance of the system are put forward. In addition,
the social and economic benefits of the complex air-conditioning system are analyzed. The
system saves 1425.6m=of surface water and 127.69kg of standard coal per year. Therefore,
the composite air conditioning system has great potential in energy saving and

environmental protection.

Keywords: radiative cooling technology; Water source heat pump technology; radiative

cooler; Simulation calculation; social and economic benefits
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AR MEL BEA, W ANANEARDY 10mm RIS, AR AR SR T
R E A G, RIE 7R AT LSEELEAEAT .

* 3-2 WG R AR SR

L4 FK 24 HE XA
TRATA A K a 2000 mm
B b 1200 mm
= h 65.5 mm
W R JE 0.01 mm
R 0.95 kg/m?
b R 2.3%103 J(kg-K)

S e RS 73 WI(m2K)
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55 3 5 HREA B G B K IR A B A 1 R G

% 3-2(8:%)
B 0.80
FRIAR: R TS 0.91
R 0.88
FEAR IS 1890 mm
Wi 1090 mm
=8 15 mm
" 2.7x103 kg/m3
B% 0.88x10° J(kg-K)
SR 217.7 W/(m-K)
k=1 Ve 10 mm
Mz 8 mm
FHARH 397 W/(mK)
B% 0.373 J(kg-K)
(R R 50 mm
SHRARE 0.049 W/(m-K)
Ah5E JERE 2 mm

3.32 BHiffit®

ARSI ZE 2 B M X — (A A A 35m? B AL B 55 H], [P a5 S 8L 3-3.
P lal A EAE M, MEBCRI = MRS 2 N B, AT A db. = P oA FUIN S5 LT

K 3-3 B4 SH

N~ JERE T FHRAEH BRRY (AT
(mm)  pkg/m®)  A(w/(m-k)) S(w/(m2k)) C(J/(kg-k))
IK eI 20 1800 0.93 11.37 1.05
R A TR 200 2500 1.74 17.20 0.92
RBR CIIR RIS 30 20 0.033 0.28 1.38
FIRIK e 20 1700 0.87 10.75 1.05
Bt 10 2400 2.04 18.03 0.92

M4 b SR g [RIRRAE, 8 TRNSYS #04, 1155 8178 5 (8] 25 0 2R I B ¥ 17
it o THE A AT AL UNIE] 3-3 s, ¥ g A i f B (R S H G M T P AR R L AR
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e L1 K= AR 27 18 3

SR D S SRR TR R H R

| , |
it H s Tt EEE
e )
SEREBHRA

—_ Al
o &l5= 8] T H 82 7 e e

o

3-3 B G A T E AR

B PR A ZE 2R R RN A AT 3-4 . SR KA AN 3.4KW,
HIE 7 A /NN 1.2KW, HILE 9 A PR N 2.47TKW, B4t4 &=
A 5335.2KW-h, “F¥JH 44 &N 59.28KW-h.

(Kw)

4500 5000 5500 6000
B[] (h)
3-4 $LIR s 6] B 2RI A 7 A

6500

3.3.3 KRR BLE
MR 3.3.1 4518 H TRNSYS FAFR B B2 (8] 1) 55 K v8 iy 3.2KW. A
et T 35 IR R A J AR R e R P B A A sOK USRI, LA AR R R~ AN

BITBHILE 3-4.
R 3-4 KIFEHRFEIASHL

HAE ENHUIMER SF FAMIAERSKIRE  BAMIA B KR % FEAHMIL
3.15KW 912>618>237mm 0.66m3h 10.7KPa A
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5 3 RRS A A BRI R B4 A R R,

KIFRAENATL S GESB009 i Hll¥aThH N 3.15KW, A Etas Ml B /K i & ok
0.66m°*/h.

3.3.4 HRIKEEHFHE

NPTIEFERBR S KA T, AR ENER IR LW TAE . B85 H) A4 B KR 2 &
RGN 1R IEAE N R G AR B KGR RS 2 Rz —, Hi
TIKBFFIEAE AT LLK O % BRI R GE IR AT 58 . AR ORI ZR B2 8 3 X iz Tm] o i
Bl Y B M R AR

I T3 R ARV UEATE 9 Sl B PR AN EA S T TS 5, DR Lo ] A 3t R IR P
i e 77 BB, R 2 AR P A R TR M R KR BE T R R R 22—, DRI R e H 3k
IR BEAR T2 R 1.5 IR A A o PRI, AR SR R A T 45 21 4 S (LI T B
FANRPERAL, IF LK E R AR AL I, ] 3-5 Fw .

30

N
o
T

HiZR AKHRE (°C)

[
o
T

10

4500 5000 5500 5000 6500
I8 (h)
Kl 3-5 KK AR

3.4 EETRANRZIRIENA

FRIT VA EN AR I AL T F2 %), LK 3-6 Am VA AN AR K. il 3-6 B,
Sl R 9 A KAE KR Y IR BN E RS A S RO E A, 7 JKIE I X i e
5 SR RERAL IR E HRHA RS h); SRR R E & 2O L4y
RIS, DR DA o e 3 A5 (0 5 s ) Pl A% 0 sOM AR T G B FEON Rp),
BEAMIE I A A8 I ORR = I AN TS ) IR R A ke

BRI AR A EAR I W SO 2%, e /5 BN s R SCR BA% 3 A% 3 U7 ATl
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e L1 K= AR 27 18 3
H TR P AERS S A REL hepo) MEIEHATRGHRIN (B4
BINARE hep-o) s FSEINAERIS LA, AR OE 2 A RE T # A A R R
0t (Qp)s FRET KA IR TR S A A0 R 2 R S TR (Qurag p-c RRIFHAR S TH5);
AR ) R B 3 U RSOR BRAR S IR (Qo) 5 AN IR ek R4 4y
AHh) ARZEZ B FEEST CRBARIAL AR h) A RIFR AR K I

Qc
hr

Qp A Qrad,p-c ha /
ﬂwc MW

Pl 36 A 158 A 5
3.5 EHIHIRHBKEAREAT ARG U FERE

FEARTT T, 4 18 e ST 1B AR ST AR S A A K IR AR B A T &
GHCAREA . BB RS, ORPHOGZN AL | a5 o8 A ds AL PSRN /K
IRARLE, N J AR R BEE 1 Ak

3.5.1 KPSk N\ G 1& Al

ERSVS ANESAE AR BRI GREST . Dyt SRR SRS 2148 S 2085 b i) K B 4 i
1M GRS . 2R RERSA&T 5 5k, 2ibEA - RAARNZIER
BHOGHI NS A RE S AT SRATHZ I 21 HE BF 1% ) 74 00 25 2 T A B A A9

RBAJENSS A HR AR T ZHC AL, XA BMF AR, KR4, K
HELER 75 IS N R ANl R 11 M w9 /1625 L v = £ e N A N B VA R e 5 N
A, ARSI — R BE A A EE, E AT BURTE 2 s &
REIRBIEN S Y, HZIE AN

cos @ =sin J(sin ¢ cos f —cos@sin oS y) + COS S COS @ COS ¢ COS [ +
COS O COS wSIn ¢sin oS y +Ccosdsin Fsin ysin @

X —— KT BB RFHOE S A R

(3-1)

- 30 -



55 3 5 SR HIA B K IR 2 45 R G
O—— BB TR 1 46 5
S——KFHII IR A s
B—— AR A 5
y— BRI A AR, BAAIERSIN N 09 1IE48-90S 1EPE N 902
w——KPBHIS 1, RN RRBHI f 1562 fEIEA- 12 SR RFHE A8 09 1
FRNBUE, TR E.

KFAREEH & HIRIEA:

284+n

5 =23.455in(360 =) (3-2)
X n——FE I n K.
Sk SR S 74 AN 2 2R I B OK B R S Rk O
| =1,,cos0+]1, cos’ (g) (3-3)

Arb MR B A0 5B BOR B AR S 2, Wim?;
loe——7K P OK PR E SR &, Wim?;
loe—7K-F- [ _EORFHEC 4R S &, Wim?,

3.5.2 EEHL AN R IRIREY

H1 &l 3-6 W] JRAAR S ¥4 AN A% A M F AL G AR, AR RE R ST IEE R AL TR A B AR
BRI AR, e BRI REE TR AR IRRE R TR . A
B AR T REAVE N LR RE R T R

H1 T 2R L w iR BEAY 0.02mm, A1 2206 328 B i A 7K 15 [l AT A 17
IRBEARAL, IR A B IR B AR I SR A o i B BE BT T RO

£.C.l. % =Q. +h,(T,-T.)+h (T, -T,)+(h . +h )T, -T.) (3-4)

AF o
Cec

RO HEE, kg/m?;
ROIHBRAILLAZE, J(kg-K);
ROIHHWRAEE, m;

T—— R ORI, K;

Qe—— R LI S A IR BRAR S 7, Wim?;
Te——HEHRE, K;
T—4R R B, K

RAEEE, K;

le
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e L1 K= AR 27 18 3
he——R LM AIREE, K;
h—— 3R O d i R 2 (A K B AR S e R EL WI(m*K);

hrp-c——4m SR 5 5 O M b 2 1) O AR S A R EL. WI(mPK);
he p-c——HaST IR 5 3R L0 w2 [ B0 At R 8. WH(m*K).

KA R Al R AT SR A0

T, =0.0552T (3-5)
RO A BRI B SE S & Qe 7T H Uit A3 21
Qc = acl (3_6)

X ae——F M BRI 5
|—— R LI 3R KBRS &, Wim?2,
ha SR LRI L2 a5,
h =2.8+3.0u, (3-7)
L uw——KIE, mis.
RO A AR AR 2 2 8] A PR AL AR he B3 25 —BURZE 2 e i
AR

4 T4
hrzozc:cTr_ ¥ (3-9)
X e OIRHBmRI LI Z
o—— Wi 55— IR 26 2 H AL, 5.67X108(W/m?K*).
IR LI 55 MR P R S Fm S 2 1R R S A%+ R O ).
1 T -1/
h, .=0 x 2 (3-9)
P e, +1le, -1 T,-T,

A RIS 2
B¢ s B PN % T MR A 2 8] R P T JE AT BR8] B SRR i e iy, 0<<6<<60°
I o e R AR MO e R SRR 2

h,.= N, xk, (3-10)
i dpc
A dpc TEEEE, m;
Ny BN i RS RS R Z () 25 SO B 2% 28 IR B
Ka BREFESBY BERE, mis.

5K BH BEER AR TF 25 BR AR B D7 IR A0k, TS 2 0~75° o Bl 7Y A4 A5 4
RRE . BRI A =FE DL
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%3 5 EHHIAE KRS E A2 R G
D Wi Tp>Te, MIBFREREH 52 O

. 16 + 13 *
N, :1+1.14(1_1708><(sm1.8,6’) )1 1708 | | (Re-cosﬁj ] @
Re-cos g Re-cos g 5830

Horr, poNEER R E S E R [I7RR: WERITHES WEME NN, B
HAE: Re X Amins, 1I1HEAXA:
gﬁ(Tp _TC)dpsc

Re = (3-12)
av
X g——FH A INEE, mis;
p— KR, K
o—— T FTHRY AR, m?s;
v——"3 B IR, mPs,
2) WIR Tp<Te, WBFRETEA XN
Nu:1+{0364$ﬂRe“>1}ﬂnﬂ (3-13)
pe

X L—4E AR EE A%, m.
3) IR Tp=Tc, WK ZM ma SR B 2 (B A R, I 53R BN % .
BRSO ARG I ARG i, AR AR AR Py T B 07 (0 2 A R B

FEFMEE I, MR IR It RE R AT o (AL, AT LA 2208 1 2 ) o PR 4 S B A A

] b (R P AR A U FE R AT IR B 2 35— 1, RS AR I RE B P T R R N

p,Cel, % =Q, +Quugps + (hm_p + hp,c.p)(Tc -T, ) + A, TbR;:P + TaR_Tp

a,p

(3-14)

Xt p—FEATIRI L, kg/m?;
Co—— AR LL AT, I(kg-K);
l——HaS AR JEE, m;
To—— SR IR, K;

Th B REIL R, K

Rpo— 8 &7 BE 5 % SRR B) ARV AR, (m2K)/W s

Rap— &SR 5 7N B 8E 2 8] (R ARBH, - (m2-K)/W
Qrad ps—— AR AIFFE S e, Wim?;

Qp——HE SR AR B AR B, Wi/m?;
Api—— A PVE R AR, m?;
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e L1 K= AR 27 18 3
Ap— 8 S AR 2 T e A T AR
O S A B AT P A o A Bl et R A B A5 2

Q =(za), | (3-15)

N (ra)p——FRES O K BHAR S B9 RO CR
He g SRR K BH G ORISR (Ta)p BT 20T 545 391,
(7ax) %
i 1_(1_ap)pc
SR SRRSO B D't MR AL 5
B L w5 O KB GBS 2

AT F MO R FHOETE S, AR SCRTE Y, T3 DL S8 R sl AUt
60° NI LI S 5
R S A g R R A L A B AT R e e A R 4 A A R PR e e R

FERE SRR B B R SN BB 5 AR O AR AR A AR oK B R 2 R LA ) A
O, P Z ROV IR KR A IR, R U

Qrad = (D(Qrad,p - Qrad,s) (3'17)
p oA 2 B i R A
?E%ﬁ*ﬁﬁﬂ‘?%%ﬁm;ﬁ@% Qrad p Tﬁl‘l‘ﬁ%“i”

1 pck) ck Eb,x(Tc)

radp - .[0 1/8 (( p,k)/gp,k)'pc,k

(3-16)

ﬁq:' p

dA (3-18)

SR SRR AL FR) > B DR 2 A ) L A 58 AR A 0 PR Qraas T UTHEEAG 2
Qus=2[ [ 6, (4.6)-E,,(1T.)@,,(1.60) ., (2,0)sinfcos0d6dL  (3-19)

A Eop—— BARR R OAR S R, W/(m?pum);

en 3 — 4 SR AR H) B R B 2

pes— R LI B B0 A

o )—— 5% O i B A B R A 6
Es,M(0.0) R IR A ) BB R S

Op 1 0u0)—— SR ST AR 1) 7 1] R I ISR
RO TR E M R AIE T R,
X BN B esaoum apaao)~ Teaoo) = NS EIBE NS T TE K.
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5 3 5 ARG G KRR B 5 a I R G,

FRARAVE B 3R T AR T B A T ER R B
A,; =0.004xL,, (3-20)

X Lpe——HARME S REEKE, m.
RO AR 5 A RS 2 (AR FAPH Rap AT HH R 20K R
1 d,
Rep = h + K (3-21)
X d—RIBZEMERE, m;
)z SRR, WImK).
R SRR S PAVE B 2 TR IR SR B BH Rpp T HH R SRS H
R, = % + Ce (3-22)
" kp,b kp

i kpp— MR R ARAREL WI(MmK);

dpo—— AR S4B AR IR R, m.

R 5 R S A TR F B e T AR /N i S O AR i R R I AR,
SN S RE R AFIE HEBEACH 1mm w] DL 7E R b IR BERR R, PRl e AE
Rl B IR R — . mgm ERCT T RERIE N .

ACA S a&aT

**E#h%%z W/( m-K);
ERERE, K
ﬂ——EWIﬁ%mE,m
ms;
S, kg/m?®
#5, J(kgK);
h——8& N TR S5 E RS2 48, Wi(m?K).
%ﬂﬁﬁﬂ¥kﬁiEEﬁZlﬁﬂEﬁXT&ﬁ%@%“jjllEgVHJﬂEﬁXT&ﬁ%@*“, Foilm A& w04 2300,
FRIFEARF] hH,

ZD,(T, =T, )+ 7@ . (3-23)

h= Nl (3-24)
Db

B A LRURTUIRE T 55K Nu SR g2 20l T
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e L1 K= AR 27 18 3

0.0668(R9XLP <Dy

N, =3.66+ e (3-25)
Rex P x D, ]3

1+ 0.04[

p.e

BN T IUIRE T it 25 R 3 Nu (R AR A T
N, =0.23Re’ P3 (3-26)
R PN IR A ) AR Al K, DN TR 228 T AE I AR ELAR T 1) )R
B LV VAR BAR DT 0] LR B A ) — i KRR ] — 4B, LR &Py
%Ii%ﬁﬁj\j
OZT

ey —ﬁc A

X A——HE NEETIAY, m?
m—— & N TR B ERE, ko/s:
pi—— LJREE, kg/m?;

Cr—— LR, J(kg-K);
ke—— TR H2AE, W/(m-K).

+72D,h(T, -T;) (3-27)

3.5.3 HithEpHEH

BRI K IR IR B &2 R GUR T AR S N8 224k, AT KPR
it BEARAE, L RISt XU AR S R AR TERE, (EA S EZXT R
SRRV BN, VTR R SIS R K IR AR LA ANk RE KRS O BEAT T fl 4L
NTAERL, AIRK IRy — BT, BN ST TOUR iR
SHRE . B IIRRIFRIEAN:
Qeoot = s~ P (3-28)

A Qcool IR ATENLH ) SEFRE A TR, W,
Oabs TKIEFGENLH AR A =, W
Ppump KIFEHGENHIZITINER, W,
il A1 e R AL

COP = oot (3-29)

pump
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5 3 RRS A A BRI R B4 A R R,
A COP——HilA R4,
200 5 R il B2 RO AN [RI T 51 S AR AR AR AL, A (A 2 T H 10 -

T, =Ty +——s (3-30)
sourceCP source
L T KURARIEH LA EE 28 v KR, K
Tsource,im—— /K IR AT LA A Bt as v i AR, K
Meource—— /K VR S WL ZH VAt 2 it R B &, ks
Cpsource—— LT HIELIEE, J/(kg-K)

ZRR AR AEIA Tt 1R
T

load ,out

Qeool
:Toa Jin + = (3'31)
oo mloadCP load

A Tioad,ou—— /KIFATENLH 28 K as i HH KR, K

Tload,in KIFEATENLAH R s it KR E, K,
Mioad IKIRHGE ML 28 K A v L I s, Kals;
Cp,load TR #AEE, J(kgK).
it e KA
dT.
Ctanklowvtank d_t:nk = Qeool T Jaux ~ Yioad (3_32)
ﬁ':':' Crank IB& E[(J Hﬁ*’h‘%?" J/(kg'K);
Viank—— & BE/KFA AR, m?;
Ttank %ﬁ% K%ﬁIﬁYmE, K.

3.6 RGHEHEREEERIE

FR S4B KRR B & R G EUARAL, (8 MATLAB/Simulink 144
PR EASRGEAT R 5, TR AR I B 3-7 FoR o A EASE R UT 5 (0 B A B IR R

LIFURRER, TR S A A0 8 2 M AR s I wa Al . ARt il 80 RS N L e 45 K 7
WIGA TR ;

2HNSH, WD BB ITE RN IR S
OKPHE A, ARk B N s [A] 74 5 fr 5

SRR E T T AR o SKAFE W 5 AR e & T4 7 R U H AR B E I SR UL, 1R
N BRSSP T R . SR T RE T AT B RO FE AR AR B, EARK
fR i Re B T AR . BEJSAE B — M RISAT R AR A P S AR e AT R . DA
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e L1 K= AR 27 18 3

RHE— ELUF SR A B B BT 5 R SR AR Y T

A EHHNESHL E, KINARIR R . AMRIL AR FH I AR s 18] 7 7 fir 55 1R
ES R AR TR N8

5. e {17 SRR R 730K B K L IS N R B A A, AN A2 IR [ 55 =20 4k
BRI

6.4 T SEAE A, X REE T AR TH SR AR A& W] s ARG AR SRR . B
i PSRV A i P e A

7.5 HAT R
Frig
. [EZZH
ZHEN |« RGBH
" L)
VIR S EL
]
1y o] KR LI |
2 v
”“‘ KR AR AR T FE Th
= =

TP ERTo |, [
I :

7 TRIE BIAE L BRI 45 U [A]

T

A

4R

37 {7 FLBLAL SRR
3.7 ARG EITRERE

A BAE H MATLAB/Simulink 34F, % 3.5 % A1 (AR SHE A H B K IEREE &
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5 3 5 ARG G KRR B 5 a I R G,
T RGRIBOAR, R0 B SRR R AR LSO o SR A R BRGNS T
ARG, L ST RGEHRIAL R OKIERGR . K 7RG,
Horb, RO ST ARG E ARG P s T R TR R AU
B LR TR R

3.71 HENA

Simulink 232 [ [¥] Mathworks A & 25 MATLAB B A5 — /N AT aAb £ 1 T 2
B ZB I T MATLAB IR FISITIE N, W BLSEIL R GEHIEERL, {17 F:LAN
o3Hre A Simulink EESZAAYAER D7 E, Bt 7 — MR T S BE P
FI(GUI), R ZAE ] Bbn it S AR St a] LA e LR Gi 46

3.72 HEVERETERIEE

AFEA Simulink X 5 S0 R BUA R AT P AL ABE AR A A, AR E 8 TR 5
W AR R AR R L ORISR 7L g L A
Por SR, AR eI RE R T AR R D IR, $AEE Simulink B E RS, AL
PO Ft EARTY B R AT AR, BRI AN G TR . T IR AR, SRR
FH R TR EAL 2] R

ORI R T AR AR AR AR, 1R R g 3 A S AR T[]
ARGME, HIANE 5 AT LLEYIGE S8 SRS 5. A5 BN IR R 20t “R o Radie”
AHZHRE, B EREBES AL B N REHES R 0. WRUIMNESHAE
HNEINES, WHEEBHCLRZ dX, REXTE RIS MR ES X MAES
WA EEBRAS, XFE LT AT DU U B K A 4% i 07 RS T

CHENBER” AER “Input” BLHCAT LUK AN SO, VRN T IR NS
K. HETEAE Excel T REEIE, RJEHH MATLAB  “ S ANEE” K89
PLA m) B A AN B “workspace” BEHE 54 . f/5 W E Simulink # “Model
Configuration Parameters”, MU 4 A\ f5 5 AN o BLES “H AL H4 0] DL H
HMER SIS

“hibEE” fEH “Tofile” REH, WTRLKE R 7 AR IS 5 B mat 4% O
H 3] “workspace” H . HEAMNE T EBE Simulink 1 “Model Configuration Parameters”,

OB S S R . R RT AYE “workspace” W TS S

-39 -



e L1 K= AR 27 18 3

BRA “H R e SR BO R —— 8. TS
FERIR, MBI A 7 ZOR IR Z AR, HHUL R A3 S 24 L. Simulink m]R A
BRGSOy AR, RSN EE AR IR R, AR S B R

&1 3-8 YA il Simulink A4 @24 S b BE BV 47 7 FR T H SRR e AR . AR A 1] 3-8
PR, SRS RE T 5 RE TR EUE I, R R Jr R NI dX R X 20l e A% 21 5
SRR, AN R (A AR T L, SRR AE AR PNy
BEE. FEERIE, BB A0 X 2 inEekkrFie R E, fh s
A UME AR, oy “Rp R 2 AR S

o

i {j
.
o

\/

E
C

N

= <
L — 1

g
4a4t__@—
= .
. g

el 3-8 SRATHL O TSR T LR
3.7.3 WAL ARF T RAIERIEE

AT IR S| Er g o A C P <1 19/0 DA N BT DA =4 UK & T N S e 1 A e
FNR G 2 W3R A HE o T RE 3%, (] Simulink FEEXS R FARER . %S
YL IO BT SO HAR HIE R i, Mg e B0y T SR Y oA,

Ui 3-9 R A g HT AR B R o AR AU RS B BT T RE PR A
TR, G NEAR . BRAL, IEFTRERFDELAG T RGEER . AR,
TR 2 32 B H Al LS AR . AR RN ANE L L K PR R RS A
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5 3 5 ARG G KRR B 5 a I R G,
S B RSN AR A SR AN BIRE R AR A KRR A 7 R g Bt AT A o
B, SRASIEW SR TR R B AR, R A R A\ B I AR5 AR ERORT S 5 1 R
TN T ARG T fefm, BN LR TPARSOR T RAAR E,  SAR B TR
BRI IR T . SN TR T R R, #a2 R H A RUE &
AL T AZAL o

[
L
D -
dt
Tb.mat
w
(P a
L~
( > Ta
Te.mat
—»D—» Ts
‘ :
Q
L—»Tb | J Tf.mat
T
Tp » Tp.mat

K 3-9 RAFAEN B0 T AR A
3.7.4 RG{HEITERRIEEZ

FE S A B K IEROE B GRG0 B FAY, R AERR A 2148 07 FAB A
3Emt B, 307 HARES A OKIEHRENA. KFES) TRGE. L oK
VERGENIH . KEESE) T RGGEHRAE &4 5 18174 G gt LA S\ ST 17 20m
ANRGH, W% R E B NIE1T . Kl 3-10 A4a S A BKIERE S &
T RGO H I EEA,

HH 1 3-10 Al A, AT RGUESRZ B, HARE I IF BAg 47T 2 s W &
M EER NS, RGP E TR G, TENEA KBTS HlnH
T{EH “Configuration Parameters” HLf¥] “Solver” Ui, wEAGEME. P&, HEE
HIfigL4% . “Solver” BE B 47 HIN 7] 5 SLhRig AT I [ A& — S, 47 B A ]
PLIN Ay — AN s AT AR S K. [RIRE 07 LI (]2 PR A SR A5 K TR i R A —
B, SRS RKEBEANR . RSN I, SEhRIE AT R 222 K
RSB KIAN, SEBRIBATI AR N o AR SCERARAEIZ AT, ARHE S0 S s e B
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R 47 LR T8] o

PP KR A AP KA e 20 KA, AR E 7B Koy . 22
ARBRE IR, AZIRT “Solver” ik B HbK . BAURYE B &ig
APIRBLEAE T FOP K, T id R b 2R R E I HI A A I [ e 25 KA =
ZPAT “Solver” TR E M ED K, HAZFRPIRZEE SN AN . A SRR
R chi7a N U S VA (Ve S e S bW A 8 o N ov @ e L i W i DO R 7
KA i 4 5 T IR R

=
BT
P » Th.mat
(@D »  Q.mat
Tdt Tof—
& "
w
4% Q
G »Ta (@Dt
I
Ta Te Te.mat geee
—>l>—>15 out1 » Ts.mat
» e i
Q
> Tc
Tp -[ '-,II Tp.mat » Tb Ti ‘1 Tf.mat

» Th

K 3-10 Bl AR G HARE R
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