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1.14 BT 3:ILF — - BOEf

HFEMEALUZVWRT, MEZRANF—LEHIHT RV F—PEILUBROERAETTO, WET R F— DL

DIEMTH L, BAMEODDBETITREEN DY), BITREDFH L ZH50LHEVE ZANMED D,

1.3.4 BR=E, LbL#E

HFIC I D RPCAEZITID N AN X =R L LIREN EF T, 2Q [J] DAZZITEY LHD
TERDP R NRDEEMN —ETH D RMETOD, NHTHRIVF—DZE AU [J] LiREOZEE AT K] OBEFR% S

BlvR O, [J/K] TIROE S IR I N3,

AU = C, AT
AU
v =237

EEL ZOSRBER C, [J/K] REICE > TERTZDT, AT ORELZTHENEDD, b2DEETOH
ERDB 7012, AT O¥ DO E I WD O TIRD & > 12£F,

U

CV_E)_T

(1.14)

o, ROEREEZ m kgl & U LKA (1.14) Oz EE m [kg] TEHZ LT, HEHZYONBTRNLF—DZAL
£ RTERIS o, [J/ (ke K)] £HAD & 5 10K 2 LA kw0,

10U
m 0T

Cy =

ERIS ¢y [T/ (kg K)] (EPPEOIRIE 105550 NIZEDTE £ 2 WHEETH 2. BEDE(IZT BB A1

INE <~ L BT T L BSHEAUER 1 (L AT [C %7213 K] 12 & 2 W 3L ¥ — 020 AU [1] 15K

WL 8 ZEFE ORI 7R & DFHZALD RN HARD 5 Y 32D %R

WE O REELFA & IO ZAL L RV RIE TR (1 kg) Ok Z BALRE (1 C) LAIEIDIIBERIANF—BTHD,
WEI0JRNE EHBETRIND,
W ILE RS & OWIPEIEIZIRE L E TEAZ(T o0, T I TREDOEIRIVNIWADIZ-ELARED LT D,




1.3. WEZ R F— L FHE (ZE 19

ATHRIND,

AU = ¢,mAT (1.15)

1.3.5 BDEHLYICLBZRBIRILF—DZEI

114 D& > 12 2 DOYKZE BRI T2 L Ebo =B QUI) D721, Bk m,[ke] CEBEH ¢, [I/(keg'K)]
DERDOPEDNE T XV E—1Z U, [J] 25 Upo[J] KBS U (U > Upa). B8 my k] TRBLE ¢y, [1/ (ke K)]
DARIEDOYMAD T 3 F—1Z U, [J] 25 Uy [J] 1BIINT 3 (U, < U)o ZOHEI I F—DELRITE LT,
WHRDIRENENT B, ERPEOHRET 3L F—0Z (Bd) AU I IBRR &Y sk om0,

cy vmydT = mh/ cyndT <0

Th1

Th2
AU, = Uy, — U, = /

Th1

WA DAL L TR o 1/ (kg K)] % —7E & AR = L aStleig, A& D RE 5,
A(Jh =U, —Un = Cv,hmh(T]ﬂ - Thl) <0 (1'16)

EIRPHRDNES T3V F—D 2t (1) AU, [J] B ABRICIRAL VKIS,

T2 Ti2

cy mdT = ml/ ¢y, dT >0

Ty

AU1:U12_(]11:/\

Tip

HE DK U CTERE ¢, [J/(kg K)] & —E L ART I ENHRNE ALV RED,
AU =U, -U, = Cv,lml(le - Tn) >0 (117)

HEDIERABERNDTED - 728 Q[I] L IBT 3L X—DZAb AU I (1137 IR T L5 IC% UL, £/
BEIROYIEDNEB T RN F—DEAL U 72 TR F =0 & B> TRO D RIROMEADONE T RNV F—% LRI TS

720, @EiROYHER EARROYIMAD NEH T 3V F — D2 DT IZEE U < IROBFRAIEL Y 37 DM 13,
_AU, = AU, = |Q| (1.18)

ZDOEDITHBZ AN F—IXRDFE>TVWD TR F—THY, BUIWIKRFITREZED D D56 5 2 WK 55|
OYIENEEZDZZXNF—ThH D, BOBEITREDZENRHDLEZITITRI YD, PEPKE I HNEZIFREN
FAUTENMIANF—AES ZLEHY ZDD, NBTZANF—DETEIAOBHIIEZ 580, FREDK
IR SIRED @ OWPHEANBUIED S B8N0 20, BOMED D BRIEATHETH D, F & AP DOFEMIZDNT
A% B 1R T,

W12\ TE I NS BRI S AT E < L TROLNE, HBROEEIDD SR R > 2k, BARIL -5 a8 REDH Y 2
D, WAL EBABADMEE R BIERITS L ELVRE RS,

Ml 1558 (1.18) TOH Q[I] IR L BEIIK Y b 5D AY 2% 2 20 CRENE(T 5 - ORMHTRT, £/, (MHKTONBT R
NE— QBRI B 72O, EERKREST 5208 L BE0T, HRMEOELRIIN S F 22252 L TR (1.18) Y 1.



20 1z BRIWFE IR RN F—

INEFTITRUZREDZEMDBEOWIHT XV F—DZ2 e, REZLIE UTH (H5H) NTWVEHDOTHHL
B9, WHTZ RN F—ITIKIREZEAIZ & D BEEDOMIZ, [EMHED SHWAE, W 555D & 5 ITHZE L% UZZBRONE
IARNF—DETHLEEL G END, EHE» LW, WAHE» S [MENOHZEATIZERIZ L) N RV F—
AU, SAHD S, WAHD SERANOZALTIENHZ IV F — 3D T 5, KOMMEHFNZZET LD &, #T
KEFNTEHE, FIRNSKIZEEMNZ S & KGTE R TOKOBAEE 100 CETHZ SNz BB U THHE
IANF=DEAUVIREN LAT 5, BEN 100 CIZEET S L HAZMATHREFIZMET. MASNABIZL
DI U T T AL F =020 LB D KPR D ALK LT B, KPR TERINEZETD L, D
BEIIIEB U TEK LRI >TUED A, HEMA SN YL LT 2V X =02/, EEN LR
T 5, KEWHD S GAINHZAL X £ 2 O IZ BEARBBIIKGE FCHRAEER S /- ) T 2257 ki/kg [3] TH B, &
FUEEDY 4.130 kI / (kg K) [3] THB DT, 1 kg D/KZ IS 2 DIZHER T 1)L X — T 546 kg DIKDIRE %
1 CEFDZEMNTES, /K1 kg OFEUIHY T 2 HFEMT 2V F —Id, #2000 kg DYk % EF FTH 115 m £F
HEFRNETIRNF—CHEETH D,

1.4 BAHZEFE—EXR

BOPFE AR, NFETEBINDAEL . 86 & ORI RV X — AR T 3L F— (AL T Ya—)
THY. ZORAMPEEING Z L ERUT WS, BIEEBIESE BN ) D 2 L 2B Y UTRMY b
B, BRI T 3O ¥ — (AR L BIEEN, BUEE THERINICELLC X ARIAT1S,

BT RS T 3L R — L BT RV — DR E R LR (L7)7 2R (1.13)77 O#E IR TR
RTEIND U0 DEDY ABHAEIE, INMERIS % 7Y T5)w

1.5 TRVF¥F—ELHRT SRR
1.5.1 ZMEgs b —rRY S

W T AN F—, B (LHE2LHTZRBEICAKBEL E— MRV TDH 5, K115 12 DDORIETHEET 2 bk
b — MRy 7 TORMLEROMEHOBEZ R, BB L IZEEAR» O BEZZITIY, —#f24de LTI
DL, R OBZEEAFRNMEZ DR (KE) OZLThD, BRI RR]EFIHUZRKHEBEHES, BET
FHBEOT Y Y VX KNFE, KT OREHTHHI N, SEAE RRIOMREEZ &) LARREIR (%<0

By RRPHEA) " 5OREATHAZEADBIMAHEZIY HIBHTH L, ASBHEETHNIX, BEHEI M 1LHE
W 14 T —RA, TR, . B PRV X —OEASTEITIMTEY 2B V. Bejan D Advanced engineering Thermodynamisc[4]
D18 fICk<ELEDENT VD,
WS BB DT Y Y Y R FICID LARRBJRIE R K TH D, D KR & EIROMRBERE & OBIZIREERH Db, FEHAENECTY I VR
BET D, BRBEIRE & KRIREDH CIRE THNEESAZIFEL T, TVYVOER N VIFEINR,




1.5. TRIVF—%2EHTHHEE 21

INHEN EAD GEBITANF DR D), KOFKERPETLREER TR, 24— VMEHE INEEOE
BT R F =R, WEOEB TR F—NELKIL RN T AL EHBmIND, X 1.15 DX D IS5 HEFEE ORI
NAIRTER T,

/2, b= MRV T LFEEZIND Z L TERIBEJED? O BE Z I SiREVEANEVE LA 5% (BE) o2&
THd, b— MRy FIIMEERHEE, T7 32 (BE - WE) CHHINTEY, (tH25 2 5 URREEH
OEIRBJEANBEZZ DT H D, WIBETIE, ENOEROELD? D BROENERICEEEZAENORE L
T2, T7AVTIE EFICEEADLBVEIMNIBERZZAZNREEZ T, LRI RBEANSBEENE
WEIROWELEE 21D, HIOESIZ5%E — MRy T3 RA N ABTET,

PSR & e — R R Y I AR AR S ARIRAJR E DX VY 2 U THE Y FEMTRL TS, (EFHEOXP Y IX
HRATRL T 6 BEER - ©— MRy THIZBOP ) L ) 225052 UTARL & @EREVE & KR 2
BEO—DDBIENBETH D, ZOLD RS E2THREETHEGNICEHIETELLDE B — MRy T L

/)\W(T 17

KR 2R

1.15 B e — bRV T

1.5.2 ZEMEBEDIMEREE— NRY TOMEE

SHiED D LT, ZOOBJEMTEIEY 2 BB R b — MR Y TOMUREDOEEVBETHHDT, TIT
gz UL,
b JESpyES

RLIIBEEBEBIZASDTELZEDE ENEZITBELREDIIEMTEIENE2 RTEHAETHD, 5. BEETRHRERE

DIIMEFE W] THY. A>TLK D EDIZEBEIENSDE QL L[J] ¥ 5 TH D, DRVEREJEN S DETE <

WO DREIDM & L IFEFRE L, B MAHIIRICADEDEE, H2E0EHALT D,

WiE 172 §ffi P29 DIIFEIZR U2 & D REA N VEFI KEETLREEZIMY TN TEDH, AN UMEE IR S 20 &G ICEET S 42
Wz D BBERE & 1T AR,

WIE 18 KA L, B 1& Low temperature @O L & heat Engine ® E 2&L T\ 3,



22 1z BRIWFE IR RN F—

DAEFITEBAKR D LN L NE VRS, TIT, BWREOME 5 X

A
|QH,E|

TEREING (M1.16), 2TORELTEHTINZHRIL 1 LRH o,

(1.20)

1&/]]]1“\\/
X 1.16 ZW%BDRh=R

X (1.20) ORXDMHF 2 BN FHE —EAOBEBEN OB IT TR I L ks, BWEBIIZFE UV 1 7)) 2R U
BIZENET 2D TR TRV F—DZ{L AU[J] ¥ O TH D DT, BIEE LA (R (1.19)720) Kb EEEIC
(EE AR 5 32 IS B Qp n[J] AR TR Qp L [J]™ 00 FENDHH We[J] DR E I OBFR > &
UTDEDIZR5,

|WE| = ‘QHE‘ - |QLE| (1.22)

B (1.22) &K (1.20) DSBS TRHREZRAD & 5 1I2RKE LW 22,

|QH,E| - |QL,E|

T T Qul

(1.24)

E— MRy TRIERE
b — MRV T TIHMEEEIE D S @HBJEANBREEZZ D DOBHKTH DD T, DRWNMEFE WL [J] TE D&% BE
B EMREN LNV D, TIT, b— MRV TOMEEZE KT R e IEESEAJEADR Qy o [J] #2312 & V)

Q|
W]

(1.25)

MEOHEDT Y Y Y DREIE 30~40 %FEETH 2 [5][6][7]
WE 20 RAFD L, E I Low temperature ® L & heat Engine ® E #& L T\53,
WEA TS5 29 FARBRB Y, RTOIINE—BRICASHAEE, HEHHEAY LTVEDT, MEEZATLRRDE> 285, b

72 01T BB T IR 1 RS R B D DB Qu o [J] KIEDIT, (RRAGEICHTH Qu u[J] REDM, H5h5 % Well] RADMHEE 25,

We + Que+Que =0 (1.21)

W 22456 il % SR U 235G E I

Wg _ Que + QuE
Qu,e Qu,e

n=- (1.23)

LEEIND,
Wi 23K 4D H 1 High temperature ® H, P I% heat Pump ® P ¥ 2% L T\ 3,



1.5. TRIVF—%2EHTHHEE 23

TEHIND (K117, BERQE —X—D &I IIHEF L2 2TEHICL THIRAJIITRZ 256 ITITREREUT 1

(\_»_ jé:é%lﬁ 25O

ERER

X 1.17 ©— MRV TOBIERE

B PR O R (X (1.25) 282 0DOATRT Z L HHKD, b— MRV FI3BEWER & FARRICFH
B 7V %M U I B S 2 DTN T AL — DL AU Y ETH Y, B (R (1.19)720)
£ b= bRV TTIHMERAGED 5T D Qe [J]" 2 (IEDMH) & &AM T Que[)] (ADfE), B

BAEEWL[T] (EOME) OBIRIZ 7 ROL > LRI N5,

|WP| = |QH,P| - |QL,P| (126)

ERX((1.26)) & (1.25) &V AERE e 2 B7Z1FT

e |Quel (1.27)

|Qup| — |Qrpl

2T DELES

1.5.3 fOIRILF—DZEH#:

MUZZ AN F—2 B TOE R e LT, B2 TIREDMIRELE[LL RN T —2H N LTI en%

W, BRIAINF—LDEWMDPL N, L — RV TTIE—BICE—ZIZL ) BRI N =056 2B

WE 2 RBIEH 2 RIS 258 e — MRY T LIREN S, F72, (RRAENZFHT 258 mEE LTI, 2FRMERRAEE Y LT

SEE Qupl)] L8D, Fb— MRV TXWEBEO BRI COP(Coefficient of Performance) & £ IFIXN 5,

Wi 25 — RN T T 3 Y O EAEREUE A &4 1 I HEET 4~6 FRE [8] TH D,

Wi 26 KfF D L 1k Low temperature ® L, P & heat Pump ® P #&£ L T\ 3,

WE2T TS24 FA%EZD L, RTOIXRNT—IFRICAD AMEIE, HdHMEELLTHDIOT, 2T LRRDLIICRD, b
BAE— MRY T TREIRIREYED? 52 TS 2 Qu p[J] IFIEDMH, SREVEAETE Qu p[J] IFADMHE, BELLE Wp[J] IZEDHE
85,

Wp+Qupr+Qupr =0

WE 28 44056k % SR 2
_ Qur _ Qu,p
Wp Qur+Qup

LEHEIND,



24 1z BRIWFE IR RN F—

HIZEWMmIND, T/, BEEBETIIREC L DVEZEI RN F—NEEBIEBI N, =Y IZEWTHENEHEE
MOBRILANF —AEHINDG, BROREPHZBIZEZBLREMISNT, BRI ANF—2E— 2% li>
T, KEESNMLEIZFS LT TFOS Z L THNETARIVF—IZEH#U, EHNPAR LU TOSRFITALE T 3L F—»
SLENTANVF—ICEUTHALTWS, ZEEBHTZANTF IR > TEZBORIITOELRLLABDZF—D 70 %
FREIZZ>TUED,

7o, ANHZREEHYE AR 2 BNMEFE I RN T =D O AHPBUIEBL T, RS DO H V2K E I
72 FORADHERIZT0 - 150 W E ShNTND 9],

1.6 F&&b
BHFCRECKOBEDOTINF—DbNG, F. T OMKEHNEE LU TRING.,

=
& 2R S OYMEANTIDER U ZZBIEZD 2 T2V F— W[ TRIND

BOYED D IHROWIKICEDZ T IV E— QI TEINE

RETRILF—

BMEbD - BEIZ, RONITEILT DA ILVF— U[J] TRIND

25—k
SR E Y ) F2BOR Q] L. AR EDEHDD Y £ 1) W[I] ORANLEII 1 X Y BT 3L
F—D2ALE AU £ LW

1.6.1 F[E=E
L. & OYR LARIROYIME 2 Bl S B 2B ED D TAINF =2 B A LIES, F 2 BALIITD,

2. EHRPARD HARREMEAANZ RN F =B > 288, SRR TIEEAD U, KIEYRTIXENT 6 T 3L ¥ —
BIRACRERDN, F A BALIZTH,
3. MOFTIRNF—D—RETHI2EDEEN, /-, RIEHTEIZANTF L RZWEETDI RN F—

(275
B WAV F— - fF - EH TRV X — - ET RV — - EBR - IR - B -

4. BZIZ0CH 6 EDEHE (I§2.7m, BfF3.6m. MY 2.6m) THMPSBVWEIROKEY 726 TRV

F—TCMERBEEZEDD LN TED255h, ROEY 72 AOKEIZ 70 kg, HLO@EXIE 1 m, =HME



1.6. &

1% 9.81 m/s*, 1 m/s CROFY, EHTRILF—LETIIVF—IZLTRRDELZNMED Y N
—OEI DN LT D) F, RIS WX, BROEREEUZIE 0.717 kI / (kg K).

IZ1F 1.176 kg/m® (26.85 C. HEHEKLIE 0.101325 MPa D) % HWEHEOHPATIE—E LT 5,

5. HEH®D 34 Co 6 BOE (NES L UEKOEMLE, BEIFFHMEFALETD) 2MET2T CTETH

RTBIEbIBOEEZ kD L, WRIZHEINTHY., BAEUMOIINF—OBENIRNE TS,

6. IZASDTWVE20CD2.0L (2.0x107° m*) DK% 100 CETHET 2 DIZHELEZ RO K, (HHdm

BEFrAIMNEIB I N TE Y, KOEREITIE 3.992 kI / (kg K). ZREEIZIE 984.79 kg/m?® (56.85 C,

KREE 0.101325 MPa Df) ZAWVEIEOHFTIE—c L T5,)

7. WMET2TCIZMAZM 40 6 BOWMREOHFIZ, 100 CETHEUZM 5D 2L (2.0 x 107° m*) D% EW

Tzo WERFZERIIHAINTE YD, MIZBNMEDSRNET D & 4 IR AR U IR & S KB

ERVIREDNTE U < 2o BEOWRE LD SR DZRELGNMED S BD R EX 2RO &, (2R L IKDEREL

BRI 4 5 LU THYFROHEPATIE—EL LTHRAD LT D,)

8 HEWT20COL MV MAL—% 100 COBED A2 72REARY b TlED D, L MV b AL —IE— AHIT 200

g. BHFIE2.0L (20x1072 m®) A>THY, HEFY MIEeEId 2 < ER2IIHBEINTWS, T4
WD 2> T L MV N AL — & BGPECEE & 2 D) | UHEEIZAR > 2 REBTAEIC R 2 kD &, £/-,
DOFBDOREIZRDE, VMV AV —I3KEFRUYMEEZER D & U, @REEUTIE 3.992 kJ/ (kg K).

BEHEIZ 1 984.79 kg/m® (56.85 C. fEUERSIE 0.101325 MPa OfE) % F\VEHEOHFTIX—EL T2,

9. KIZ5CIZR-2- 6 BOWRZRFEREE EZTROZWV, M6 EEU X DI1Z100 COMIZA-=ZBE%HN

THEZEOOLND L TDH L, RERREEFTHREZREODDIILELRBELORE () 2kO X, (FHEIZ

IEINTH Y, R LKDOERMILR, FEIEM 4, 6 A UTHYFREOFEMTIE—EL L THAD LT

%, £9. AOVLITRE LR UDMEZRD, TOEREIZTL-OICBLELRELORE (KR 2KkDd,)

TR L B DORIEBIIMEN Y K Ty 2 3] 12 & o7,

1.6.2 A%
1. B AT (Ya2—)), 13387 1A,

2. W R IVF—, BALIX T (Ya—)b), 1.3.1 8" 2,

3. FEATATANF—138 - ., ZPHETEIZANF—IZNBT AN F— - BT 2L X — - fET L

— TRTEAIET (Va—), BEETIMOBAIGERE kg m/s| - BE [CEAIX K] - [E77 [Pa) -

HE [m/s] Th D,



Hlw BNTHE e T3V F—

4. M HBRT, RICKED 2 28T, HLERTOMET RN F -0, BAZEE LIRTIEE > 72REBE OEH)
IANF—DEFE, BEBOTRELFBEDOELUMZD ) N RN F =02 T 2, ZOMETIERT
BRIUEDD L L TWD, MEITRIVF—DEE AE, L #HEI TR F—D2{bE AE, 23Rk,

AFE, =70kg x 9.81 m/s*> x 1 m = 686.7 J

AEy =1/2x70kg x (1m/s)> =35J
MEZRNF—EEH TR F—DLEDEFD 721.7 J ERONHB T 2RI F =L T 5, RIZ 6 EHDE
BOEREERD D,

2.7 mx3.6 mx2.6 m= 25.272 m®

BEDEEIX 1176 kg/m® £ HB DT, HEDEKOEREEZ KD D,

25.272 m® x 1.176 kg/m® = 29.719872 kg ~ 29.72 kg

X (L1510 2 BB UIRELLEZRD D, WBTRLF—DOZ(LELHREOEKOER L LETH D,
721.7J / {0.717 kJ / (kg - K) x 29.72 kg} ~ 0.034 K

MEOBEEMNN0.03K (C) L4,

5. 4,5 6 BOHREDOKRIE 25272 m®, HREOELKDOERIE 20.72kg TH D, X (1.15)>1° L) NHT IV
—DEAIKE D,
0.717kJ/(kg - K) x 29.72 kg x (27°C — 34 C) = —149.16468 kJ ~ —149.2 kJ
WHTANF—DOZEEFAUIANF -2 LTHES (X (1.18)»°) DT, ADKETXIF- 1492k] T

Hd,

6. MDOFDKDOBREE KD B,
2.0 x 10-3m* x 984.79 kg/m” = 1.96958 kg ~ 1.970 kg
& (L15)7%° &V IBT R L X —DBAKE B,
3.992kJ/(kg - K) x 1.970 kg x (100 C — 20 °C) = 629.1392 kJ ~ 629.1 kJ

WEBZ R F—DELE LR U TRV F—2NET S (X (1.18)»%°) DT, BDKRETXIX629.1 k] THhD,

7. 1405 6 BOHEDKRIEIX 25.272 m®*, MEDEKDEEIL 29.72 kg THD, £/, M5 oMK
DEEIF1.9Tkg THD, FULKBO-BOREEZ T, L9252, BHBONHITRIINLF—DE(L AU, &HE
DZELDNT RN F—DEAL AU, 1ERX (1.15)7° KV IRATRIND,

AU, = c¢,mAT = 0.717kJ/ (kg - K) x 29.72 kg x (T — 27 C)
=21.30924 kJ /K x (T — 27 °C) ~ 21.309 kJ /K x (T — 27 C)
AUy = c¢,mAT = 3.992 kJ/(kg - K) x 1.97 kg x (T — 100 C)
= 7.86424kJ/K x (T — 100 C) ~ 7.864 kJ /K x (Ts — 100 C)

P A F—DZEAIFEFEL Y (K (1.18)71°) DTKAMY LD,
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E R 27

AU, = —AU;

BRI AU AU, OfEZRAT D LIROBMRDEY 32D,

21.309 kJ /K x (T — 27C) = —7.864 kJ /K x (T — 100 C)

Ty ~ 46.68 °C

E7. WHT R E—OE(L L ED > BOKE X FE L (K (L18)1°) DTIRRMEY 7,

AU, = —AUy = |Q)|

AUy MOED2 -8 Q 2R B,

Q| = —~AU, =~ 7.864kJ/K x (T — 100°C) = —7.864kJ /K x (46.68 C — 100°C) = 419.30848 kJ ~ 419.31 kJ

2LOEHT6EDHER 46.68 CETHDODD ZLNTE, EHLIBADKE XL 41931 k] TH B,

. BEOEREERD S,

2.0 x 10-3m® x 984.79 ke /m® = 1.96958 kg ~ 1.970 kg

LU Bo/BOMER Ty L T2 L, BLOWNMBTAINF—DLEM AU, &V MV R L —DOWNEBT R F—
DEAL AU, 1EA (1.15)7° LD IRATRIND,

AUy = ¢,mAT = 3.992kJ/(kg - K) x 1.970 kg x (T; — 100 °C)

= 7.86424 kJ/K x (T — 100°C) =~ 7.864 kJ/K x (T; — 100 C)

AU, = ¢,mAT = 3.992kJ/(kg - K) x 0.200 kg x (Ts — 20 C)

— 0.7984 kJ /K x (T — 20°C) =~ 0.798 kJ /K x (Ts — 20 C)

WAL F—DZLIFEFEL (X (1.18°1)) DTIRAMKY 3D,

_AU, = AT,

ERIZ AU, AU, OEZRAT 2 LIROBIRD Y 32D,

_7.864kJ/K x (Ts — 100°C) = 0.798 kJ /K x (T — 20C)

T, ~ 92.63°C

o, WEHZANF—DEAEEDLOZADRITIFFLY (X (1.18)71°) DTIRAMNEY 32,

—AUy = AU, = |Q)

AU, Mofab27280Q 2 RD D,

Q| = —AU, ~ —7.864kJ /K x (Ts — 100°C) = —7.864kJ /K x (92.63°C — 100°C) = 57.95768 kJ ~ 57.96 kJ

2LOBHETLRMIUNAIL—% 9263 CETHRDDZIENTE, ELDIBOKREXIL5796kI THD,

CMREEEZDIMEEZ 1I8CL UTHEEZ TS, £/2. I8CLBZMOTOEELOHEEE my, LB <, M4n5

6 B DR DOKREIX 25.272 m?, MEDELKDEEIL 29.72 kg TH D, HEBEDELKDWIT 3V F—0DZEAL
AU, £ BEHONEBLT RN F—DZAL AU, 1EA (1.15)7° KRR TRIND,

AU, = ¢,mAT = 0.717kJ/(kg - K) x 29.72kg x (18 'C — 5 C)
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ZOEDITERQUIKE Y EEE LIBEAVNE  ZER2MAL THREZ EIFLDIC

Yaran S
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HEATE ZODEJDORE TR EDNREZBATAFENSMAFLZIY) HT 2 LIXTIR,

AMHOFEREE UTeke UTHAI R THEMNEG . (RidieRde) A2 E512, T hnd—%
EFUZ24F 72, TV POE—DERIFRATRIND,

_0Q
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BIIEE 2D H 2 BIEEHREBTEDY . BTHEEDEHOYHED SENYMEANMED 2 RAIFEFETH S, HED
5 OPHER D B TE DARNIHRANBDMED S TO D GATIC BB 2 3 ET D Z L THHAZIMID T I LT E 5, B
BB < BAUED 2 BT I @ RYIR L RS TR V) T2RORESIIIALTH S, BHEH DB
ERPAR DN HED DD — LR L B | (RIEMENED S BDO KR EI T IF/NI WV, UL, Y HI N hFHIE
BN I B BRI D 720, (IR ANMED 2 BUS BB 2 VG & ISR U & 2 5, B2 IZARE
BT H N, SiRVIRIZAR R EOMBEL TO LKL EEMARIZEFDOZKETH Y, (LFEZEY H U ZASBEE
HOMET AN F -85, EEHTIIF A EIMFET HEICIE 2 TEBIZE DB R KEYET
H B A DZERNMED D, BN S IRPAE D SRR NMED S BAOREIEIFR LU TH S (¥ 2.16), =74
2GR TR T LB 2RV, [HIZEBEE % 3B 5 & BRI [A UAREBIZ R 2 AMEF 2 B Y H LBk~ 72
PRI TR 2 8 GREHEHTHNIZWRAZIES) M T2, #6000 K DK [13] % @EME, 2.7 K
DA E 2N FHZEM [12] 2 ARRBYR & F 2 5 &, HER EOIEEIE—FEOBWERE & U THHEIFHI N L L > TF
HEMIZHRIN TR 2 E X OND,
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BITE BANFREFRUEERE

3.1 BHEEZEL
3.1.1 EEDOLEK

S & ET B DI B BRI SB Y BB, WET S L IBHIEY HT 5 2L Th B, M31DES
. B THNBEROLS 2L 226D HTRTHELTES 2lin3, BRTHNSHEL2EBE Y
YRFETHA, $1) &-o7-88 ) THRSRNS, TR, BERLO S ICHEBE LEDLEWES S b, RIEDH
ORI S % P 7= DHBI EHEENTH 5.,

D IR X DR R L RS E IR L, RO L X 0 D3 iR R o T I TH, S
YRBEAMAARNI L THE, M310E>I, BEXTHAE. 0.1 m OEHEN 2 55 NIE 02 m. 3 OHNIE
03mZHZEnHNKE, BREMEZHESZLTlkgDBEI MR 2HINIE2 ke, 3HHNE 3 kg 2HIZ 2 &
AHKD, UL, WEOBEIRTS TRAW, Pl 2 SEBRE HE (ITS-90)[10] THAERE X LTHLNT NS
24.5561 K D =ZFESDREBOAN) I ALIE1DTEH 2 OTHEIUEE 245561 K THY, EXIRHEDLSIZ220H

UL 2 G DWEEAT AL FRTIZARN,

Tkg < ?kg

24.5561K
[{{0.1n1 !!

0.2mby 2kg < 2kg 24.5561K
o

1 -
24.5561K
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X B= SR
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THRVL, BEZITNEXRENEDD, 2FD, [HENROVKRDBEN —ETIFRMiNdHd] 2L, [H
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WG 2T TR EY OFELRI >TULES 20, FTMBGEITIINI S TEHROREIINBETH D (X
3.3)0 MMEZ KL ZOKREN TN LY BN WEGEITITHAH U, £72, WENRIEFORE & FH U L IR
580, FLVMAEWVIRE T OWRE - 728556, BOAFNOYHRIEDYYEROREIXT SV EES THAT &
BoTULED (M3.4), WMKNPHIRERIITNIEMES Z & TOREZEITNE K TOMITEWVIEE DG 5 A3,
YHADIDRIFEE NI VWEDTH D LT SICFORELAUICASTUEY, TOREEFANLRN, 20D
BEZILET 2 V0D DIFIEFICH LY, Tl EOE RDREBTHNIIHEFRICHELZ KT LNTED725
DM EDED ZDODOWIK, HIZ XU 72 WK L IREEH & il X B 7256, BOIRIREDNE S 2 OBDMED
DR U 72 OYMR S IR & IRE AN & HIZ 29 5, UL, BRORREIRF CIRRE AR 2 NS <RV ED
LDEENILAZY, +HICEVKRHAFG O LREEZIZSZVEASEOLLERDL, Z0L T3YKEBEEFHIFEU
HELZRS>TWD, EEADESD, ZOLDITHHITRMEBRE S TEMED SR B0 /R BEH &0 S, B
TR S/ REBEZFI UIRE L T2 LIRO ORI FEFENTH S, LV EREZKTLEIENTED,

B CHITIRENIIRTE S, DEVEEHIIHD L IOAREZIET D XKL DTHD, Borf
IRV E FIHIRENHE T E RN, HIETERVEIRMEZ W), BEZ D 72OII3S KRBT b 2 HE

\ N\

Rdhd,

EHRDIRE
70N ) .
SBEZLAW AT=0 BRI AT
X 3.2 HEAOKE 33 AEIOWE 3.4 WEZ(LOKE

3.1.2 BMRNFENTE

T Z D 7O IFET TR < TEAR S BV, AP IR S T3 IR YR U 72 R DML S —E DR
BTHY, BEIIHBORMIZA % L2 D) TOREEZITDOREN-ELRDILEHY) ARV, FIESR
TOZRDVIEEETH Y, BDOP) L) BpDBBEEY — MARY TEIEHIRETH D, TDD, B TIRAR
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WEEACDBETREZRD ZEMTEIRNILER>TULEDS, LML, BEZHRABVERDS 2D, HATH
BT HD, LEZXD, FERIIAZLVIREZ HEMIZHEOHE L TH 258 IR ETH L L U
THIEZ LT3,

R BT E R TR 2 R (NS < & O RATIIZIZIRE X £ D 7345 D3 — bR CR AR YD 32> TV
BeEZ2WE, FIZIE, 1 em® OFI|RANTO 1 ms ORI TR Z 2 RBZEIE+53 (2R AT E) A % i ie U T
W3 [16], DI D, REFEIFESERAE D OB THIUE, kL UTHI R Y 37> TH AN
RTHOTEINETORNZEOMELHEHTEDS RERLEEZMADL), JVFELUOABIIOWTHEAH L
SCHR [16][17]) %0 RVY XV AHIZDOWTIEIENFZDOSEHE LSBT L L, RELRILVY IV HMHEICDN

Tl Atkins DA [18] £ OO0 2T,

3.2 BE
3.2.1 BEOHEAE

REONEDIAE Y 22/EFHIED LD ITENENNES S0, BHEL UPFTWEE L LT, KIZHN 100 CT
HET D, RATETTRMWHEL TND & XIXEITN 100 CTH D, F£7/2, KBWHEDED D, KEKMNEI 720K
BIIAGEFTEEINOCTHD, ZHIFOEY THBICERTEIT, RESIRIEFELRDD, HBHELL
RGN (KO WBIE DT & A5 DT R EXRAKDMEIZ LD ED D 2OIEMRERE L 325 5), HEKR
FEIHI DT Z DRDPIET DIE L) IhD DIME R FHEL LT\, TOH, JEICESRWEEE R L UTHE
OYED =ZFHRPHANSNT E 72, 1990 4 EERRE HE (ITS-90)[10] Tld, A > 0D =E 1" 224.5561 K /KD
ZH 27316 K 2 EAMUIREDRIERE L U TIROSNT WD, ZOFMERE DM DIRE % ] 5 7200 Fik
MBETHDL, RIVEBLED, METIIEEDOHDMEEZRDDS Z ML, RITRUAZK 3172 DL DI,
EIVHE L ENMEBEEENRHNIXI ) RS IVEHNS DT TR EL, BEPNSOH->TERUIEEIZL
MR BN,

BlZIE, BERETH LD A4 VD=8 24.5561 K LKD =R 273.16 K OYHERFILIZH 2 HEIC. BHED
HOEENMETHDEPHBDZHDITIZED LALOWEAI N, K 3.17° DEDITHAOEI 2[2HEITIE, &
#e 301 mOMEPEREINIE2DT02m, 32T03m EEHELLRIYRIIGUZEETEI 2D Z
LINTED, /-, BRETHONE, BHOHEEZHDGEITHEREL LD 1 kg OVMEIEEHEOINIX, B> &

EVEHEEZ2HRUDIEEOBE TCERZMDZ N TES, UL, EEIIRBIRERETH DD T 24.5561

W1 Z D JFFT B FERHIIE L A EOBENRRIUZBWTERY D Z 2 5N, HEBIFRIZIED THRE TRV —DBENRILY < v
DL 3D, HWEAE UTRARO & D B0 TR RNGEPEEORHAE OGS LRI F AR I LRI L e b D,

WIE 2 = F R A =M (B ZIESAE - A - D) AT 2REBTH D, 7 ADMABUZ &Y S ET DRETIZIRE & JEHAZEL RN,
THPRETIRHIEE L EHNEL O0DOAEMTED OROWEFIZEHZ R EEREARE D, PET 2 REBIZN TR TERINDG), K
RETIHEARIRE, EHORETE LMD,
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K OREEMIMEHD > TH, MOBEZHD Z LIXTERN (2DT49.1122 KD K S 12), 24.5561 K OYKIZAI(RH
HoTE 245561 KDEETH 5,

Tl BUERBAINTORIEFHIED L S ITHEZ W > THEDEA S, & <HET DR TIEAERD
AR OKERPFREDOBED A>T L) —)b) MiE LA THIETS I 2FHAL. RIS U ZREZRLTH
%, WET DKL FAINZEE E U, T OROBREGF DR EZ 100 CL 95, RIZKKE FATHIZECE &
L. TZZ20CLdd, INT, ZDOAEYNTEZ, UL, TOBD 30T 50 CIEEDEDIZAEY 25N
FNNEA S D, Z OWHAD KRR & I O BIRIZ AR S 5 IR AUSERBID A L VWS B Tid R, RE
TR LDBEAANE S, TD0, WMEIC & 2 EWBEL M EFIH U ZBRE 2 /521213, AR L IREDBIR
ZHIBZRBERD D, RBEEELOBBREMS Z0I21F (REIZED-0I2IF) ., BELRIEEOMEZHO D
HEPEBZEINTVDRHRELRDH D,

3.2.2 EBNFHEE

ZOREDHDOREE LD L 20 %2RDTNDDH, 2.3.5 i »%° TRUZBNFWIRE GEEE) 0K O
BTHDAHY A 2N (JV ) —FA27)V) TOTNTHOREPFEPD L) FTEHHEDIERLZIRK (2.12)74 T
Hd,

Qx| _ 6

Q. 6,
2019 FIZFER U - EBRHALR (SD 56 9 hids 5l S DRI EOWE D ZFRDIRE TR, RIVY I VE

(2.12)

BIZEVERIND LS IIB o/ (1], AIVY S VEBEREDOBFRE LT, RVY S VER L, &7 AA RO N,
DRUIRARERE 25, TARA ROEE RV v V@B L Ak EBREALR (SD HBIMICBWTERL ST
LEMT, TNTH N, = 6.022 140 76 x 10% mol™', kg = 1.380 649 x 102 J/K T D Z & & FALIRDIRAE

HRANRD LS I2EIND,
PV = nk,N,O (3.1)

AR ODARRE S5 2 2 C D BEAR SRR & B0 RIS 1A U4E % 7% 97+ 8% C.1 i »o0,

U U, BIELU BV Y A Z IV PBASAETIREREG 2/ WX BV, 2T, EE 2 1E S BRIZ i
WL 8 B FHIER IR I T L AT FEBRICFICA D EHIB R TRE D 72 1990 LEE IR E H B (ITS-90)[10] 345 CTHIRE
FFORIEICHDNT NS, Fil ZIFKFED =T 13.8033 K 2> HEROENAT 1234.93 K OfIFHEEERTRIEI N2 H
SHERFRDMETER I NS, FIOREMESITIT R A VD ZHE K 24.5561 K, /KER0D ZH X 234.3156 K, KD =
HM273.16 K. 7V I Ol 933473 K B2 EDH S [10], &V FE U WAEIZEEA HAE, 1990 £ EBRRE H &
(ITS-90) O HAZEFRDSHR [10] BRI TRAFHINT VDD THEIRT L L B\, /2, HEMONSEKEE 0[C)

132.3.5 #i »# 1R U 72 & D IZIRATEBRIIC ST AR ICE W THM B E UTERINTWD [11],

0 =0+273.15
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3.2.3 [&E

1. HIEEDODONSBRNYHAL ZHIREIZH DK (ZEH 273.16 K) & DOE Tl 2%ES % Bh/Ed 72, w82
BEREIE. WHRM S 100 T DEVEZITHLY . KANT0 T DEZEEL -, HIYWHEDIREZ KD &,

2. HMEHEEOYEL UT=AMREBIZH DR A (ZER24.5561 K) & =APRBEIZH DK (ZEHL273.16 K) &

ZODEROIEDBYEHE TEIET & 2 A QAN D V. BIR L WRIZBDMED > THIRENED 57,

(Ebo BB THICIECE2 242 (35), ZOHRT D% > CTUKDEEE S HiEERA L,
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1 FAY WA
24.5561 K ?K
@
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Q K
273.16 K
?

X 3.5 DO HIE

3. I T& A 72 /57K T 100 COYMEZ f - 72BROED S BE DI 2 il 2 0 R e U TRD &,

3.2.4 fRE

1. ALEEEREI N Sk BB Q,[J]. KOAEHEE 0, [K]. YA LD 2B Quy[J]. WHRDKEHEE O, K]
DEFRIER (2.12)»° KD IRD LS ITERIND,

|Q7J< | — 97J<
|QW7$| sz;:
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2. BRERETHDIA T UKD ESL LNE, REDODLN L BZNYERRI TR OB 2 BIEI 5, 2 AV L

e

BEDOD S BRVYHEEI TS A 2V EEEI D L, WY1 2 h o34 MEDBEE Q. [J]. W
RI(ED B Quy[T]. WHRDHETIRE Oy [K] DBIRIZR (2.12)7% D RD & S IZERIND,
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1Qsrv| 245561 K
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i
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KeFHEL U7 GBIk 25,

| Qe
Oy = x 273.16 K
Wtk |Q7K|
B> ZBEZREL., ZTOLEROTERICANDG Z L TREEZRDDZENTES, M36ITRTLIIZ

BT ZWE OKEE3AY) L BEREANRER & 20, B Quuld] ¥ QuT] £721E Quro & AN
D ERNRAT S 2 & THREZHETE 5,50
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273.16 K

@Qm FoRIE

W Qi
@ HGex 273.16 K

<L Quix

3.6 WA DWRE Sk

3. FIF & ARG R (2.12)290 &V 34V R HHEL $ 5 LR Y SO,

Qir|  245561K
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4.1 RE=DEMRK

BB R R LIEY, T ORORIEE R YIER £ RIER & 5, REER X U TRONIOWED % %3
PR MIkg] ™ 1 & ROIRIEE RSB V]m?] - W T[C £ 15 K] - [EJ) P[Pa) 2 EEEMIZ 2 AT E 5, HREHE
Fild it 2 & LR BEIRRE R (Extensive Properties) & ITEN, W & FE/ ISR Y % F 4 6 CRIMARIER (Intensive
Properties) & IFENZM 2 , REMRIERIEROME RN 5 R S LMD 52, FRMRIERTIZAD
P RS R 7 o THAEIRE D 5 A0,

HBHWE S IR (V) DRIZ= OO U7 RIBRIT & > T EITEHG 2 52810 89 2 & ANl 5w o,
PR 1 kg DRTHIIE, RNBORBIREROMEIZE RS- ) OME 25, ZNEHIRER (Specific
Properties)[14][20] &£ IFOFBE N FTRY (K Vim?] ThHAULHAR o[m’/ke]) » HRERIZROWE R
MR > THAEIRZED B RO TREIERIER & F UREERL, AUESITRA S, Z0Z Lo LIREES
BRD &S IR 2L b liRD,

RO AHPFAPRIEIE = D DML 2R MR B R (MRIRBR) ICL > THEIIRIND,

ZNESBIREROMFEE BT 2 ECHRICEEREHRTH D,

BOTEI PR IE T O T NT MO RIER OB % 2 AL RS R L IR, HRIER O AR o[m? /ke).
TIRMEIRBE R OWREE T[C 7213 K] £ [E/1 P[Pa] T. ENHZOOMARENIZED D —DhME S 720, RAD
SITREHBERE D 2 L A S,

fv, T,P)=0

ZTNZTNOREEIM TR BRVEEITIE EROBIRIZEY LB, FIZIX N EiRER. EREEDOMELL
ZLTWVWDE X, MRZELKPHAKNIEFZL THD & EITE, 5 o0 RENITMAG B R E D ML ARESET
BV, TOEOMEEMAHFP HUEPEEL TODSRTIRERE L ENTEAREZ KT I EATI RN, B
HZfEE UTREET (0.1 MPa) TIZUKDHRIEHE 2100 CTTH Y, ZD & S & JEIEIZZRERT

AN

W 1AL 22D 43 B CIEE RO D IZEIVEL [mol] 2 V5,

Wit 22 DIRFED IR Y % R RBIERBE JIRE L EHDATH D,

W3 HRGE D BRLE T Z OEMHRAE L IREBEDBIRIZDOWTIA DN TV B HZRNEZNDY, Y. Cengel b DHFEDHERLE [19] TIL” State
Postulate”. A. Bejan[4] O#R}E T State Principle” £ N T W5, HiRT D LAREEFHDIREBHFE L 225,

W AFH DR L IRERDBOBHRIEF T ADMHA TR IND, FEL <HY 20 ANIIYHE L OBRIFEE BEICT D L L, HlZIESE I [21]p.
117- 2 ¥,
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BITIRE L ENVD D,

4.2 1KFE - LbiRTR

BB —EOBEDRIT BT, WEEVm?] 1RE T[C %213 K] RS P[Pa] DZALIfES>TEALL, ROIRE
EHETIRERTH B, Ehd ) OERBITH B KR vm® /kg] % HRIER X UTHET 2 L AHES,

4
TM
HAARRE v[m?® /kg] DFEENEE plkg/m?] TH 2,
1
p=-
v

4.3 REA

2O0DREX 41 DI DIZEEORNE[EEE (YA NY) TORIFTEHILVE E, 2 DDORITHFEHIZDH
5, 2DDZENHFFEMIHDL X, ZD2ODRDEHIEFEL, NEEHMDIBEL R2DBEHNTH S,
JES P [Pa) i&d D (HE A [m?) (Z255H F NIk, mRO&>12ERIND,
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4.1 JEJI &I

4.4 ~NIAKRILVYOBEBHIXRILEF—

YA 2V THDBAIN ) =Y A Z VR L TV MEHEFRBRE COLHENS AV ARLY OHET RV F—
EEHT D0,

4.4.1 ANIVAKRILVYOBBHIXRILTF—DESR

WEFFEARE T, RO RETREDIFRROMEFHZMI LTI ENTES (5.3.2Hi»%), HIRORETHRE
70, HLIREBEDAEPHFL LD LEZAOND, RE1POIRE2 THE W, 4[J] 2P VI T HEIIEN

BIESA OV ABRIVY DA RV F =P T Y O E—DEHIC DV TIHEOBRE [15] BFEL WV,
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T, ZOREREZ VLKLY (Helmholtz) DEHB T3V F— F[J] L UTUFD LS IZEHT 3,
AF=F,—~F, =W, , (4.1)

ANIVAFIVY ODEETRIVF =X TOREBTEENIZR > TV ERBERICE W THY e tHORREE X

LTWd, NVARLVYDOEHBT AV F—0AED, FBRICSOTIY T I EATELHFORKREL LD,

4.4.2 ANIVAFRIVYOBEHAIRILEF—EODORER

RIEICRUZ & D ICHHY A VIV TELDIEIC LY TV MO E—DZ{LIFPA T O (2.24) TRIND,

_ Qu
AS =2 (2.24)

F/z, AWERTH D UERSERBRICB IR HEHEAVATVYDOEHHTIVF—DETRINLDT, REL»
5IRE 2 122 T 2 WS TOMAHIER (41 AOUTO LS Itk IND,
Wiu=F,—F
B OH—HERIR (1.19)2 &) NET 3 I)LE— U[J] LB Q[I]. = WJ 128 LTRSS Y 3D,
AU, = Qi a+ Wiy

INE ) HFREFRIE 1 -2 IZB 2RO IS ITERIND,

Q2w =(U: = Uy) = (F: — FY) (4.2)
SRR T OB Q. » 13 B (4.2) DE S ITHEBT AL E— UJ] EAVARILVY DEBT V¥ — F[J] TEX
. R (2.24) LRAT ISR & S 1B TE S,
_ Qi

A 12 —
=g

(U, -U,)— (F,— F,)
@12
U,—F, U —-F
O, 6,

2R AS,L[J/K] 22 TERTERANL R D,

0. 6,
ERPTRRIET L ORIEROEGE RTYE. TV ROV —%2 000 fE2 535 2L R RRDE > ImH£E 2,

U-F
S=—5—
FEERTDERADE S IZANVALFIVYOEHTIIVF— FIJ IEHEBT RV F— U] 25Ty O — S[J/K]
LHTIEE OK] O E LN 2HE R 5,

F=U-6S



62 Ham REE

4.5 IVHILE—

HEN—EDRETRIZAZMZADZ ., MAZBEDIINF—HEZTRONBIRIVF—2 25, UL, &
PWEB—ECTIFRKEAN VDL BRAHEETHMA LB TONTWDIEAIR. M42DXDIZBENZ S LRI
kY5, WIETHANEFEEZT D5, RE—ETOLME) EWBT AN T —DLEIEIINI L RD, £L-RNVE%E
Ebn-GE., RIFEMHINEFEPSMEREEZIND ZONBLAINF—OBADRIF/NI RS, AJHEZEEDORT
. MR SNAZBD T XIVF — Q[I] D—IFBTREFEIAFHE W) & UTERUNEHT RILVF —DINE AU[J) &
DHBMASNBD TN F=LFELW (K (1.19)2°) ZENHRADELSITRIND,

Q=AU -W

X 4.2 D& D RAEEETHON/ZRTIX, TUXIVE—Z2HWD LFEMMERTH D, £ P[Pa) DFEERBI Tl

RO AV 12D, {5 W] BXRTERI 5,
W = —PAV

ERIZHEWT, ARIFHFEZ INLSEMBERTEL LT, AUOKRBEEMIIERERTE" * THD b, 4
BIIRAFA%DFB I e TLEALAATH S HbEDL, L2ANOEEEE CHEEEZ K ORIZAQI] 25X
7256 DELIFIRATER I NG,

Q = AU + PAV (4.3)
ZIZTTvRIVE—H[) %

H=U+PV
EgdL, 2R AHIIZRDE 51285, FELETHIUL, PPa] ld ANSHATILNTEDWT,

AH =AU + A(PV) = (AU + PAV),, = const.

ERAZX (4.3) MUAT D &, REETHEEEICHEH ENZRO & 5 REEBRICHEZRBFIRAD LS Iz &)
E—DEDATERT Z EHERD,

Q = (AH), = const.
$° N

2 A\ 4

X 4.2 KEOZET DR

B GIRREAS Vy, DD Vo LT 28T B L, JEMITIEVE > Vo THD, REZLIZFAV =V -1 <0 EBVATH S,
BETXh® ()p = const. THELATHD I LERT,
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REAFTHAHEZRFOHLRERE L PORE 2 AL I TV I, BELNARZ TV ZVE—2HND D
ETEXRIVMHITRDD ZENTED, /2, WTHEEZEOROPTREOL D BRAMNK IS L &, EHT L

DLV ZINE—DEEND P> TONIXEONIBEZHHEICHILZ Z LN TE S,
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B5E LK%

51 BLKRDYA VIV

JEB EE DAY IR OBBELAEREDOR) LD IEHDRE “HULRT LS RKipb
BNz, RNOBERIFEIZFELWDD, RBEIFECTEILEHD, MIUARDEID I -EDHEEEZFZADRER

BEELOER, ZZTIEIDHAUAZRTOY A ZIIZDOWTHES,

5.1.1 %R&FdH

B U 72 R CIERASERC b 2 IRIED S & K5, T & I3 EOBSEAREE L 215085 ) A e M RETH V.,
ROTBE—THYEE LRVRIETH S, 55 FHREN D RA S PHRIEAZ(LY 2 B TR ORI
Wp 9. BALORT L PRI EL = B ORIER RS, BAED > TV S REIELTEILEN D ) T T H 2 7= 0.
BAUED > TOBINBEID AT, (2D )b o - hDIREN B BOPHHT 2 o 7 MEE T K5, RO P

#0707 (thermodynamic equilibrium) %8 % %57 2, B H VA CIRLL R O VAT R TR Y 75T

WAL TIRA DA [14],

B4 (Thermal equilibrium)

FRONATEOBE NG, I HIZRNTERAOBENZ < RN THREDN —EDIREE

NEE# (Mechanical equilibrium)
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1072 m?® — 3.0 x 1072 m?) = 2.0 x 10* J), TD, [£13.0 x 10° Pa £ TERMEA (AFIIARFEZLA 2D T 0
J) THEOMEFIZ 2.0 X102 J TH 2,

G 2 JEJ 3.0 x 10° Pa & THEMA(L (HEFABMEANZNDOT 0J), TDOE, AFFE1.0 x 107° m* T
FEZA ((EFX —PAV = —3.0 x 10° Pa x (1.0 x 107 m® — 3.0 x 107* m?®) = 6.0 x 10> J) THEIOLFHIX 6.0
x10* J TH 5,

FEES 3 FEJ 2.0 x 10° Pa & THEMAL (EHRIIERHEANLZNDT 0J), TOR, FR 1.0 m* £ THEELA
(fEHiE —PAV = —2.0 x 10° Pa x (1.0 x 107 m® — 3.0 x 107* m®) = 4.0 x 10> J), ¥ HIZ. [ES 3.0 x 10° Pa
FCHEMAMN (HFIIEBEEMELRNDT 0)) THEFOEFIZ4.0 x102 J TH 5,

FEEE 4 ABI2.5 x 107° m® £ THJ 1.0 x 10° Pa THEEZA (H£FHIX —PAV = —1.0x10° Pax (2.5x107° m* —
1.0x107* m®) = 0.5x10% J). TD#, J£713.0 x 10° Pa £ TEHEEEL (HFHIIMABEEARNDT0), I 51T, K
1.0 x 107* m® £ THEH 3.0 x 10° Pa THEZ(L (£FHIX —PAV = —3.0x10° Pax (1.0x107? m®*—2.5x107% m®) =
4.5 x 10> J) THEOMEHIX5.0 X102 J TH 5,

ZO&DITREL (JES 1.0 x 10° Pa, #F 3.0 x 1072 m®) »H4REE2 ([£77 3.0 x 10° Pa, 48 1.0 x 102
m?) NOZMIZENTREVDRLNIIMEEI RS, REEIIREBIZESOTOAREDZIETHLDT, (LHIRE

BTHNXEDORBTERDY DRETHUMERY, AL—2DH EIZEEFNIMTEIL RS TERLRY,

D.1.3 RERES

BT & 5 IZREEE B BB DM A G DR TRV ST, RB2EEFS UEHE2ROL, BIT 2123
B R U RS BB ETH Y FHEDOBIIIENZEBHC O NG, B 28e UTHRE ¢ [s] Z2H00) B0

BEMHEZ U THAD, KBV IZIRRDISIZHD 3.0 x 102 m® (3.0 Uw bMV) T1sHIZ0.1 x 1072 m® EHEX
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Nnd,

V=3x10"°m’— (0.1 x 10-* m*/s)¢ (D.11)

£ P13 1.0 x 10° Pa (—KJE) MNHRAME 4D L S IZHAIA TV LT3,

1 x 10°Pa x (3 x 107* m®)"*

P =
{=(0.1 x 103 m?3/s)t + 3 x 10-3 m3} 1+

~29.37 m*?Pa{—(0.1 x 10~° m®/s)t + 3 x 10> m*} (D.12)

A DA IZRTEIIZV IEt ODAD—EHEBEL LTERINT WD, VDt TOWDZRDD,

d
dit/ =—-0.1m?%/s
dV = —-0.1m?%/s d¢ (D.13)

HHOB/NEZE KD DR (D.10) IZRX (D.12) £ X (D.13) Z2RALTOs 15 ¢, ETREFEDE T D, REHIZIN
7% RKDZNDT, 0s TOLFHIZ0T THD,

t=tg t=tg
/ oW = —PdV

=0 t=0

= / —[(29.37 m**Pa) {—(0.1 x 10~° m*/s)t + 3 x 10~° m*}~**](=0.1 m* /s dt)
0

= / [(2.937 m™*Pa/s) {—(0.1 x 107> m®/s)t + 3 x 107> m®} **] m®/s dt
0

2.937 m"*Pa/s i
(0.1 x 10°° m®/s)t + 3 x 10 m®} o4
{(—0.1 107 e s) (0.4 L (0 107 /) S 0T

= (73.425 m**Pa)[{—(0.1 x 10° m*/s)t; + 3 x 10> m*}>* — {3 x 107° m®} ]

~ (73.425 m**Pa)[{—(0.1 x 10~ m®/s)t; + 3 x 10> m*}** —10.21 m"?]
ZOZAEFIHi LU & DI D2 1I2RT, REOZMIIN U TR TR IND,

=607

240}

1.0
3.0 20

FE 1/ (10° Pa)

1.0 415
& /(103 m3) =7 3.0
D.2 BAZERFTIC & B L%

4.0

W4 = U T OB SAN AW BZL U2 L E L, [PV = —E] OBREHWS,
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D.1.4 BILREETIEAW

BUIBNZ OB —EIIRING LD IDREBETHINH T AN F—DENSREE TRV LR ZEIW/ETH
L6, EFHLERIREETERN S, (LHMRBETHL LA V7NV THOREBIIED LEN0 LB 54<
TIEELEG, FABICU e, FAEPS SN MAHIELVWEED ZE RO TEKROMEHREIZ 0T &Y, Ek
DOHFEZRY HIEEEDOT 1 72 D< 5 2 L IFHRANI LIRS, HEIIIMFIFREBRETITIZNDT, B
BRI L RV A VIVDBFIEL TV D

D.2 XR&EFEBETOHFEZRYET

BOIFCHUZREZHOBIZIE, ROWNEHOAZEE A, HFHZFEFICTIERIFAFATED L S IMEHEMMERT D
MEZDZZDR, TUIVDEIDBREBEATR (CANVEAEBEEL TR %2EX5) »OAHEE2E
DHUZWY A ZINZBWT, ROAFOTREDOENEHEAD L. TOFEBDTENZEY EA N Y DOLFEEAD ]
WAL, “ROVAFICT HEHE” & “HD HEBEH " MR 20D B, RNDEA RV D S L
LEARNYADRRZHIZHVED (MD.3), ROEHZED EA M VIZEH HIE, EANYADRDEN P,,.[Pa)
LY ANV ORTER A, [m?] T P,.AL N &E£XND, FHEPLEARNYADOHZ, IIOHKOES P, [Pa).
Y2 NV OWmERE A, m?]. €A NVOXFEDS F, [N] T (P A, + F )N ERIND, EA N YOLFH#EN
HILT, TVIVTHNEAA YIHEFEMEDY . ZNSMAHREMD LTI ENTEDL, ZOHDOHY) HV»
SIRADHLY LD,

PSySApiS = PenVApiS + Fpis (D14)

BIZIFEDOTY Y VDY N VR EIFRGHTEET 2720, RADERUEMLFELTWD, RIDZELKDIES

MRSE 0.1 MPa (P,,, = 0.1 MPa = 100 000 Pa). YA b > OWEREA 0.01 m2(4,, = 0.0l m?) TH2HE

X, ZOK, EANYHIEHED O RIRIZHE» ST, RIDELGDEINZ L D INA 5D TFIRD & 5 IZFHET
X5,

P...A,. = 100000 Pa x 0.0l m*> =1000N = 1 kN

A AAAA
)
0]
2

+

P sys

T.I

pis

AARAARAAAL,

AAAA

X D.3 HOHDE ROEHNPENEE

WESE UBOVRIBR T H UL, RBETHINBIANF—OREBETH D L TIHDATROLNDMEFLREBETES TERS A, (L
FIPRERTRELZVOT, ALREETED VHEL,
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ZOrE, EANVHNHOESS10.0 MPa  (P.,, = 10.0 MPa = 10000000 Pa) TH2 &, Z»5EZ vl

A HONDHFIRODEDIFIHERTE D,
P A,. = 10000000 Pa x 0.01 m* = 100 000 N = 100 kN

ED2o0M% R (D.14) MUAT DL, IRDEDICEA NV THDBHY A D 2O KFHRICMA D BEDH B S1Hs
KEd (ZONOREZFHFELIMY HT I ENTED),

100kN = 1 kN + F,,.

F,. = 99kN

THRBEN IO KN DHTEA RNV EHTEHVED, TOHVEO>TVWEIEA N VOXKEEOHZ2 DTN
ToHL, RIEWET D, flHED~ZD. ROKRENZALUTEENEIRELSLDLT P [Pa] IZ—E& L. K
AV =0.0005 m* ZLULZGAE%EE RS, Z0OLE, AN YOBEIE Allm] 1IZIRD &S IZEHEIND,

Al = AV/A,,, = 0.000 5 m?/0.01 m* = 0.05m

ZOBD. BAUFAE W [I]. RASRINERIT U W, [J]. RASEEERT L) i 2 2 0T X B
W, [J] OBURIZRD & 51255, ZOHTOAMEDFEDAZIDEREEZ, RNLLEMAMLE ALY

MO HEDOHFRZIEL TS,
Wsys - Wenv + Wpis
o, TNTNDOMEIZIRD L S ITRDOND,

Wy = Py . AV = 10000 000 Pa x 0.000 5 m® = 5000 J

W = P, AV =100 000 Pa x 0.000 5 m® = 50 J

env

Wi = Fie Al =99 000N x 0.05m =4950J

pis

R (VYY) 1E5000 ] OEFEELTND, TODHEFREIZ 4950 J. RIIELIZE0 ] OEFELTVWD, X
RFRIZ I N2 (5 4 950 J ALY I NS Lo, HOZY YV THNEZA VMDD 2B NI TH D,

Tl MDADEDIZRDENRRNDIRAEDIES D ENIWGHIEEDRDEA DM, HlZAIX %2 ST
IR % KEUE FTHl <G ZEHBRONEDENME, ZDE &, EHNESRZHNTIIMEFHEZ TLILEND
52DT, RIMFHEZINTHIRLTVWE LD ITELE10E LNAEY, LU, RONEBOAEE 2 D L ik UK

MWEZTWD 0, FAFICAEFHEEZLTHS, RONHEMLFEEZLTVWD L, EHBREZFIKFEMAFELZL TS, 1
WL 6 Sy Rk A U 7o (L () i 2 ) Wi = Foi AL IE (D.14) VRO E S I2ERI NS,

Wais = Poye AV — Popy AV = (Payy — Pony)AV

(Pays — Penv) D& D12, HEBRREREDENETRUAENET —VELFUEDENFEIOT5—VELZHELTWD, 0T —VE
VD ERBAL AV PERY YL LHERDD I LNTE S,
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U THEZLTWBEDEASI D, R (FEHE) ONOZELGHKRLKE 0.1 MPa T, % (GESEEHER) OFESINTE
NEYE/N0.05 MPa DL X2 E 25, CANVOWMEREITIZYI VDGELAME TS, [INELDEIIZ
DINA S30S JEFRBRIC P A, = 1KN THhd, FRMOEARNUYANMZASND JNFIRD IS IZFHATE S,

P,,.A,;. = 50000 Pa x 0.01 m®> = 500 N = 0.5 kN

LD 2o0Mi% R (D.14) MEAT 2 E, WOESIZEA RV THAHIY A S DI LRI NZ 2 BEDH 2 N
;.Ri éo

0.5kN =1kN + F;

pis

F,.=—05kN

AR VYAR»D BANETHLDOT, XHRIBIFZEA N Y% 0.5kN DI TE 2E>TWS, ZOBED, ZANL 7~
HW,.[J]. BRERAELICUHEE W, [J]. ROPLREICU 24 WL ] RO & 512k 5,

W.,. = P,.AV = 50000 Pa x 0.000 5 m® = 25 J
W.., = P..,,AV =100 000 Pa x 0.000 5 m® = 50 J
W,. =F,,Al = 500N x 0.05m = —25 ]

RIZ25 JOMLEHEEZL TS, TDDHIRFEIC-25 J. RAERUZ50 J DIEFHEZLTWD, RELRFHHET25 T ¢
DRNZELUMFHEEZ L TWDE Z LIRS, REXFRBEABOERIIIUTHEZ LTS, TD XD, RN
WOEIMRDETT &) EENGEITIE, RVWIET D5 EICE EA NV OXFIBEEZE o RIBERH Y, RHBME
HEINTVBEDIELEMN, RECAMNVOXRRBRIZL L IZRNORMBIZMAFEZ LTV,

Y,
[]
=}
<

YYYYYYYYYY
HAMFMM

P sys

T.I

pis

B D.4 HOHY)EN CROENPMERNGE

I TCHFIIARTIEDHEE T2 &, LANDOBEFEMERY LD,

RISEFANU AL H = RADTARAN U 7oL + AU 2 4EF () e 5 45)

CRVEAFNL AT N RPRADTEAN U 7AER” &) ENIWGE, ROVWIRT 258 TEEHTRD &
SIZEI 2R TEHEZ T HIMLENH YD, RIFEFIMAHEZ LT I HEL4H” PADEE 2D, Rk

RICAEFEZ LA TRIBRS B, “RAWEBAUMARE” I BV HTIEDTES “EA M UMRBIZU 2L
HTDATIEEL “ RADREANDHERE” 2 EDMEHLBD,
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D.3 BHHFRBRE

5.1.4 fffi 707 TOMFE L IFHNI BT ALY & 22 HHZRERNDH 2, BHFZRERIARBIZIRYT 25, BoX
DH) BEFEOEHL BRVERTH S, DS DE D ITHBAINAAHRNT, NIEEEL TOLEEE TDAMINIZ
BIZEERE 25, EMOEMDETRIZKENA>TH ) LAROMEIZHEETH D LTDH, HNIBDBEIZREZZEITD L
HRUIIMUDEE F TR B INBICAFE L2 LAV, ZO@RAEHBFRERTH D, U XS ITEFOM R 5 &k
DOWiE R & ik d 2 (K D.5)" 7, HIZAREFE R DT Vim®] 3T 5, BB ECIIMEHL AT
ZETHET AN X — U] DA VIREN T2 5, HHEFRER T, FME L 20D I 2372 EHEER LA
Wz, WEBT 3L ¥ — UJ] IFZL LAV, BEEFZR TONET 2L ¥ — 0 O AR~ DHEFEADZE I, HHEFE
WRETIHEB TRV F— L85, TR, MIZ L DRVEHBOC/CTERE & iRIK & OB TEB) T 2 )L F—» 58U
EHINDG, BUTEBINZI AN F—IFHOWNBI RN F - 85740, @BREOATETHIRT AV F 3241
20,

HENSBANFEBTE SN, —DORPFICENTED SEHEADOEHRIIARARE (BIIEE EA N AY YO

B 2Hir®) BROTAAHDHETH D,

Y AN

=

Ug> Pz X\ Vg T Ug N\ P X\ Vg T
H iR KT EA SR

D.5 HHERi#E

D.4 RiIZERISHWVWTA )L

YA 7NOHRTEEBEEP L — MRy 7L UTREFEE Y, M5B8V D.6DES BT 1 7LEHY)1F5,
ARV 2L, AEICRAZEAD C(RE1NORE2), TOR, tORBETEA M Z25E, HEMOHREE
5 (RE21ERED)., ZOROENDLIMEDE{LEEAL D, WL SITAIOENPEAL (1-2), 1<
EEIINEDOEHNREAL TS (2—1) (MD.7), ABICHEMNMEDVIRENTRD I LI & DR UFEME S 1
(1-2), FLYPOAEZITIDEEN LS Z L IZEVEBBEMUEESTS (2—>1) (M D8), ZORDH:
FHLEDLOEBRIIDWTERD, EARNVIZADZIRNT—2EL L, 2T XF—%ALTDH L, RE 1,

W TP B AREFE D A S v DT & B A E TH S U, NI BEDSBRFINIZSMU DBEDAT i & CHBI Y 2 BFEA H HIFZREFE TH Y|
YA N VIZRD S BN RN 2D R EZ Y 119 2 L AHRZ W,
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5 ARFE 2 1226 U 22 B DT L % — DL AU [T & LY £ 1) U8 QL[] H:5 W,,[J] ORIRIE

X (L1 EVUFDES 85,

AU]Z = le + le

FRRIZA (1.19) FVRE 2 M HRELICEM U 2L SRR LD,

AUQI = QZI + W,

ARG 1 IZR > TR, WERT RV F —13HIDDIRIE 1 DEEFEL <RDDT, RE 10 HIRFE 2 ~NDL/LE

CREE2 M ORE L ANOELEONIZE R LR D,
AU,, + AU,, =0
o T, BEEAFOBRIX
Qo+ Wi+ Qo + Wy =0
8%, ZIT, RE1INORE2 TOMLE WL RO LS IcRIND,
M42:L/2PdV
F 7 [ARRITIRGE 2 20 SR8 1 TO(LHE W, [J] 1F

1
Wa :/ PdV
2

D, REE1NHIRE2 TOHDEALLIRE2 NEHIREE 1 TOHDEDFE U & D28 T 5 & T,

le +W21 =0
%%, X (D.15) & EX (D.16) KW IRABESND.

le +Q21 =0

X D.6 fli#ay-o1 27

(D.15)

(D.16)

(D.17)
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X D.7 EHh%E4 X D.8 {mEZA

R (D.16) LR (D.17) 25, REE 1 SR 2 TOB Q,,[J] LIRIE 2 D ORI | TOH Q. [J] L OB T &4
D, R RSO E R 2DT, YA 2 E UTHEL 2B (RIE 1 —IREE 2 ~IREE 1) 10, 3% fLFC L
BUTOREWT LR 05, £/ K D82 5BIEHES IERAMED > T2 Z L 475, EoT. ZOFA
JVIEBRE L LTHE— hEY T2 LTEEHLTOAN, 2 DOREL DROP Y & 1) 232 MBI BN TH
DEREDF L &5 1B LT R 20, [EFEIRY HT 2 EATEIRN, BOPY 1) %3 2 BRI RORE
(RIE) 2Z250FEAND 2L ICEY, BEEIP L — MKy 72 UCBIfET 5 2 L BT X 5,

D.5 HFHBRICETHHMNE

HEFHIERRIZ BV T, R & A FISBCEM & 2P Lo TH Y, R EJAFDIRE L EIIFEFELV, UL,
BOAHDOPVEY 2§ 2 IIKREERENENBETH D, WEHIHERICEW TR, YOOMEE & > 2 Huhag
e, MEORMZMTIE I EIZLVERHEHEDOP YY) 295, ZORET, REJEHHOERERENIZEL
WDEASI, BESTWDDEA S0, MEEHIERRL &, FREHERFLZEEEMTI8RBTHLOT, HEL
JENFE L B L TRRWIT RV,

Bl UTBETOBZEIZ LD BDIEDY 2E XD L, BURETOEADRX (7 =) ZOEAME ) [FIRD K 512
KIND (BEDQHT DRI LAET D),

Q= Ak¥At (D.18)

ZIT, QU IRHMEDBEE, Am?] BRADEDSER, & [W/(mK)] REOBEER [[m] REOFEY, At &
B TH D, £/ AT[CE7IE K| MMEEOHROBER L T3, ZOAROBRES I LT, EHIEET
DY OORRE & > BN EICOWTEZ LS, COOMIRE & > 2MUNRIRE % dT[C % 7213 K] 13RO & 5 12

KIND,
_ar
_OO

dT

2O AT #BYZEOR (D.18) DE % AT[C /213 K] (ARA UBUNRIBE 2 TORD 2 BE Qu[)] 2 KD D,

AkRAT
At =0

dT

W SZEMIMEZRD T X A b [27][28] 22T D &
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ATOMHME Am?]), BRER L [W/(m-K)] IFAROKESITHY, Bkl Atls] & ENEZT KSR (HAIK
1EE) REUTEARDKEIITHDIRY co THNIFEE Qu X LR, HEXE AT[CEAIZK] D
BEtBEEOR (D.18) XV BE QU RY D EARS, ZDX3IC, YhETEL TEAROBBOSEBTHIIT
“Yoomiz L o~-RERE" & “REEAYD” TEOLIARIIFALELYOTHY, FRICRITHELZ 22020
REEZITO L ALY, REFAFORENSE LWL EZSNE, B ALl 2500 THIBEDADED 0o %
HU. QU PEOTIERVMEZFE DI ENTEL40, EERORBRHITOAYODOMRE & 5724812k Bz

A% ENTED,

D.6 FE &AW

HEFRAERE TARVERE DA U ERE L R D DX, A &R L DM TEIIFHPEBEDER ) LB 0WEE L, ROW
RSV E D) LB NGEDRH B, EH5DHETE, SFA Y 28\ e TldafEh BRIz &
DARAIZR D, FFEE ROBIZEEHIZONT, Z 2T U ZR%EE 2B L L2 8IEE 2 80, 2
T, A &R E DM & BRI ) LB 0GR EE X S,

AEBELFHDR DI DH 2V A VIVTIIBTEA RNV D LD RAEFAFHET D, I TEARN 2ROV
VE—ROBERERET D, LR E OB THAFMBE) L2 BRNGEITIE, ZOYA NV EHATHBEEE
MNEBDEIDERR D, ZORKE LT, EARVPESEOEA NV AR EDRTHEHSEERIE, ANV Z
AT 7 DI BBEREMI NN T 2NN E R 5N, Eim,,[ke] DY A b OB vjm/s| 2232 (FEilD
B O 5 B%9) 12id, M IS U TRRTEI NG ) F, [N BB ETH 2.,

o
P ot

is — 1N

K2k Y OED A, [m?] THE, RERNEOES P,[Pa) LEAFOEA P, [Pa] DEIZE D EIhD,

F.. m,. Ov
P — P = pis = L
in env A 8t

ERTEINDESENRNE EA NV RBFHS 2 (WETI Py > P, EMiTIE P, < P, %72 €2
MBI BIZE A b Y & XA TS RE L DRI T EEBANE U BN 5T 3 & <. B2 ¥ it
BTV B BT IR JEEH & IR CIE 1D D %, KB IIERDO KX X THHDT, BUNRIES dP[Pa) Tldpeds
THAUE A R Y 2 Bd 2 L IETER, 207, WEHHTEBRCIRER A < BEEO R VIR A Y A |
EE AR TRV R, TR DD 5 54 IR AROMNTIESENE L S, WRTIE P, > P, LT
[P, < Poy &85, Z0& > CIRAR E MR T OBIRAEZ )| Mo %475 113N OBIRE 2
RBBENDHB LD, HETHTRVEBRERTETH S, HUARTIRBEOBE Y & &b ) TIETHRE
THBLLTVEOT, BEY Li&b) ORETIRABONAOENEE L, EHEICLSFAAREERZDE
BRORTOHETH 3,
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DENZHINDEREZFITIETEIRN (BOOFEFE N AY Y ORE 2 fir20) /=i, BEEHEHE BRI
LB —NTH%,
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FEFATH L 8D,

72, WIBOBCEMT ) S22 K, IR R D S22, BOEMAYR D 3o TWRIT UZEDMED Y
TRENZL, WEFZEDIVUIE S LT D OIS,

BOBEI T 2 IIXIREENBETH Y, BIHEAIREL 325 TR ZEE L 25, RIZEDND > BRI
(3ENE 21T EL 2 2R D JEIER N DR LD 728, RN DEULER DA T DH 2 T3 R IH OREER TR

V&, SRNERIZECT & B 5 R,

D.7 ®#YA JIVIGEDITS

WA 2 (F ) =Y A 2) IDESH B0, SBRORTHEELE ML THERD S, Wy 12
W (AN =¥ 4 2)b) DEFE & R AT U 72 FEAEBRE — S R NG AR — 3R R — SR AR & TR 1
ED1 % DO BRETORTREHEEIT 5,

FEAERE & BZAR AR % o) 0 FEGE R L Y IRRRIE D1 5 2 DITIR A k¥ L BETT O, RO FAD
DEEEWET, BORMPIREEBEAD NI VEDL TSI LT, HEH A 2IIESTS I ENTES,
% 7 ERFADIIE Y 2 N Y OBBIHEANS FAUERE LIS KRB0, Wo < VBRI L Ty 1 2 )b

IES<, ROBEDEIL D & ESAITIE, BOVEICEDS 2 X IC & ) RITBEARAET 5 720, Wik
DENEE & ) AGBIE ST 3 2 E AT E S (M D.9).

SER ANPGRS & Bl HIB R 2 YRS NGRS & M SR AR RS 320108, EA N VAHK
Flb, IFE L FR BEEONSVEBRBRE U BARELICCVES T <) LEIHT, @y KiEwES
B BETH B, £/, M - HALERE TR & RO AR THHRROER & 425, WO CIRERE%
2 MERUNE UCHIRO IS 2 2 THAZ LR 5, EEOBETEROIBIIENT 5NANDT, EDH 2D
Hik 2 T2 B I T, BEER NI TEIETHE, NOEZHLLT, HOTYI VDL S & AR

BICIIRNIRCTIMIEEZ U, RAMOPRIR L 25 72, R & @RARORIZIREEN R < REAEIC & DA WHEE
BEOBICEI NG (RITB) LItk HHEFTORENE R BPHTRIARL RS




D.8. HY Ht 545 L itk 115

= TS

X

AREE

Cgi—mié
K %E@

B D.9 AP E K

S
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B D.10 PRREERE & SMRBEEE oD 2

D.8 Y HEZHEFEEARAHME

PR DSEA) A C AW R AEFE T, BT O ] E I FE A ZaRERE T 2 AV S <
7Y, EMERRETRERAENIRE AL, HIZIE, FREMIZBENTENLATOERPIRIZ & 2N DR E
ZEALDSBED b DAREUZ L D IE LR L D & R NIX, WO D FEFOFRREOWE & 13825, BiRkEfET
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