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HET, K& AOD A& AHE R EHSRARKTNN, THERAT
BURE S HTRTE, 46 AOR A IR I T 48 SRR WOB R MR SR IR /8 . eh T8Y
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98%LA £, BEiRE A LA 1750C.
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ABSTRACT

The hit rate of aim carbon content and final temperature is a key for raising
productivity and quality in AOD smelting. Only if aim carbon content and final
temperature are well controlled can furnace life be prolonged and Cr loss be decreased.
At present, the control of aim carbon content is determined by empirical formula,
which is mainly determined by sampling analysis. Final temperature depends
normally on aim carbon content and is obtained with multiple temperature
measurement from furnace tilting but not controlled with adjustment of gas quantity
and decreasing Oy/Ar; blowing ratio. Low automation level and more influence of
empirical operation cause variability and unstability, which wastes not only gas, but
also decreases Cr recovery ratio, makes loss of lining severs and reduce fumnace life.
The purpose of this study is to apply metallurgical theory and plenty of operation data
to build mathematical model for forecasting aim carbon content and final temperature,
and to realize optimum control from different adjusting ratio of O,, Arand N;.

Taking initial temperature, initial composition and amount of added alloys as
input data, the decarburization time needed for realizing aim carbon content can be
forecasted through this model, the final temperature at aim carbon content can also be
estimated.

At the same condition, the aim carbon content calculated by this model is
identical with measured value and can be used for prediction of relationship between
aim carbon content and decarburization time during the ordiné.ry and small AOD
smelting , in order to increase hit-rate of aim carbon content. The relative coefficient
in model can also be adjusted for better decarburization result and hit-rate of aim
carbon content, according to various working conditions (like furnace life, oxygen
pressure, etc).

Concerting with basic automation system, this model may control (O,:Ar) ratio
for whole decarburization process so as to achieve best decarburization result, optimal

gas consumption and longest lining life thus providing theoretical basis for further
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modification of small AOD furnace.
Key words: stainless steel ,AOD , decarburization, (O2:Ar) ratio , computer

simulation
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1.1 AOD BB E

REMART 1912 FRATAEH, FH#T T ITM4E™, ERES 50
ERF LT, HRAABNAETRBAKRET 100 Hr, FEERRTHENE
HIEHRR—ERERIEARE. FTEANARNERMERE, AEMTZEN
e H R DA Tk
(1) A¥FEAERNOERR, BREFRAE. RARRRPRESABI®K

RFHBRESRERE. NAAENEREUEREETE.

(2) BEAEFFHBAE, FISERAEN, EeHilE b e a2 RM

Bepf NGB, B B, SiE. RBURHMAFELE, FRERFATE

M E B R A REIIEREN RSP SRS BTS2 — 0

ERBE/NT 200x10%%, B, BE/NT 50x107%, ENTF 30x107%% 0,

(3) WHRIZREHFMERERS, BHIRSEHRNES. MRENET R

ENEEREK. '

AOD Bt BN THRk DRAREMRRERN—MENHTHRERESS
MKk, EHAETUERKEEAHERET, X RE R T REE)
RRARAKE, TIEs X R IR, EHRGAEEBASBM (0 316L. 304L)
B, BAE—MTE 0.02%AL, WHRKENR, WHHEAERMRE 0.01%LT (K
ERBEHRARM). BT AOD IStk E IR RO BEE S, BRI FH.
PR R ZRp A Sk, FHUKPRARER. SASTRAIBEME, TRMUE
WM AR ERSE N A BRI TS, B, EBRRRBHAEN
wizdl, TR KIRBABROWE M. it XREERETSERAFR
BE, AR, EERAR, FRERE. REBESHNA. U, FHA
LEBRRERS . REEFRHAFR=[HELZ L THU LR B AOD 4=
f5. BUEHSR LAH AOD #& 140 &, BKAR 160 M. FERHAAY, £ttt
RAER AR 755 LR AOD £, Bk, E£E. BAZIETEN
e [E AOD ¥EAEFF BRI LB, 2 95%. 352 100%, HE 88%. & KH| 95%,
BEFEN 75%, HA& 65%.



ERAFTIRBAEFMHRY
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AOD TERGE MM (Argon Oxygen Decarburization) BRI, HiE
AEEBENE T AR BB AR TREABE O HEULHR
EWRE.

AOD PEIPEIBL T EAED, 2 B AR IR 5P 7550 P W SR k] B ko
MEERLE -1, ATEEEFIHEERE, SRS E. RAREER
S AR O ZEE HMOTMXE. PR L. SRR L RE, P
B —@E A, MdFEWE el L. EEWRER, RO ABHRES. BEP
KEERAD, TEEABREANULMARO. dFPET 8RR 208800 R
&, SR OB AESRT RS, AaemBIRD SRR, AOD
PR OMBRESEN, ERTREASESHMHERAND. ROEXFNEEE
g, A HEES (EES) USERD, ATEEERES S k.

1-=4PF 2488 5 3--BNE 4R o S K ¢ G-t
B11 181 AOD PriE

FH AOD L EXEHABMN, o H PR ESEPE LRI, YR
AL AOD JF IR AR, PR R T AR . TARBIME . Sakes
%, BBERRERRAMR, HRECHERADBNET . BPPEA RS
BRAEEERNES, BEEST 1%2%. T VOD W EREENaHEET
BERETHRNESR, BEENT 1%2%. S VoD B RElkEm ahEEE
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Kk, ZEE) AOD PP Hdr, FERER—BIFHIZE 02%-04%. BIHEL
A7, MRS, TATRELCE. BEREAEAATLEES. SRREL
B, BRBINERE, —BEURE. A TERMERREIE, VEPH
WRT AT DR B (L RESIR . AOD WA T R EMBEMIAES, AL
FERIRAP oF — AR AR . AT B AR IE 1620£10CH°,

VIS, fEIEE AOD SR d, MOERENRE, RFERA
AOD fpeh, AR EABEARD, SAREE M ORAERES. REAGP
HARE. B, RSEMNROAR, HEURAAHEE. ATRERDEH
FALHPENRREL S, ERENESZEENRES. ERENERT, &
BRARNTREREE, SERTHREIL. BR, hTHE. B, BHE
HERRE, B, EXFREY. UESZRAMBRUES L. 5 0
BFTHMBEAH, HENBRETHHAREMARRRE. —BRENY, KBS
BEE, RA 0: Ar=4:1 (B 3: D P, EXAWHT, BB SBERE
0. 2% 4. RIREEEKRLAN 1700CER. B MBI O Ar =2:1 Kbkt
o BERERER 0. 1%L, HEHEREKLN 1700C. B=HEHE O Ar
=1:2 MHE, BREEER 0.02%, MWERELAN 1700-1750C. LRERS
AT 0. 0TI BRARBRENFVIS, AR B TURTER, L O Ar=1:3 (& 1: 4) Bjlk
o) 4% 5 e
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2. 1 F4 AOD HETHBR
LT AOD BEEBER 10 BFEK, EEEFEHAEMEN:
304L. 316L. 310L. 304, 316, 321, 3RE60 CRAHER), JR FE £} 00Cr25Ni20Mo3Mn3N
(U3) %BEBAFNMSENEGE, HEHTARTENE. B, BF. &
. BH. WEEMERTHEUIWNE ST, S, BEEER~=a.
T4 18 M AOD 4Pt —MRFE 40-50 H 2 [, SRR APIERSMEEHE.
AR T SRR ER G AR, AN 1-0.7m ), ATTRIERR
KEBHEZRE, RO, BhEE. BhER. FPEATREE=ZS 2L
1: 2: 3,
B, 4R AOD 4 F=(m i Va4 77 T A e AL«
(1) PRAE. HETFEk 4847, TEAERTFHLHEE 70-100 42 6.
() ZABEHE5LRRERARTRT, FHEABUK L NBENR, X
—A—ERRERRA KN EEERRA.
() SAAEHFAEEEALE 2-1), RS MELEE.
(4) HBEMERRE, HREA.
A |

0, '%%%7
o
i) %7//

2-1 S tkHth

\ Q
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B 22 AOD S#53i%
2. 2 AREBEIH A AR E K

RYE LR AOD 1B HRIFL, & SRR SEEAGF R R BN AOD 181K
S, BT 4 RBRA SR, PR BIRR, SRR s . BT
KZH AOD T) & MBI H RIEHBRARKIMN, TETLBITIES
ViR, ZAEEAERRT AR RBPNEREE, &T A MEsE
AR BRSALA AR, EkAsOEER SRBENEEL, &
BERTEREE, MERRSIHE, TEERNEREEE, PHREmE, p
BT, AN E RN ARSDLER R RYIE, BIK A RE AR
BEREMAER, ETES O, « Ar. NS A RSB ERE.

WRIEAREIT R, SERRERE. A, 1P, i MOHERE Y AR BRI
b, (EBURBIRIE, FRRESS R EAETANEENNESRE, B
KB RIE LN,

RIEERA TR, £ 0,8 [CIRRE, BERMM, BT, PiH
SR, BOK Ar BEGRBEREAS, SOV, BRANI. Rk, AngiTEd,
Br AL, DAFHE-MEEERERE - ENEMET, REBIEN Ar .
O, LM & .
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B=F RETIROKE

KT HECER, HRLABELESH. AOD WELRN I S8
ARWAE, ~RRERGHREEREXNSY, NEEL. SR8, €5 ('
) WE. RaAGHHE. ROER. RO ROBRBRTER. BES
HEN%. B—RREGRELZEXRNSYE, mpER. ANPRMELERD
LG, WEBBRA %, U LFERSHNTERELRTRE, e
SHRNEAEE, BT EIRIERR AR GEE.

31 HAFHERHERKIE

WABERED, ERRMET . BTEBMEL, Fe-Cr RLLIEAER.
EHNEE FREENENYR Cr0s. # Fe-Cr-0 RPEHHRMNE RN, B
BT ARBE SR T 4R A BT . DUCTIR BRIP4, H(Cri<[3%]8,
RS2 HIHT A K FeO: Cry0s, H[CrI>[3%]6, PATRIHT HAH MR BB L M.
ML RY, [CrIE[6%]-[30%] 8, FEHTHATA Cr0s. B EI PR 10 )
A2, BETA A NEALFHIZEICKH <[3%]8 & FeCry04, [CrI>[3%]8 & Cr05.
W, EERTICIE BIVAR, R RMK# D2 ED TP,

[Cr1<[3%] 2[Cr}+4[O1+] Fe] =FeCr,04 »

AG® =-843100 +371.8T

lgK =lgag, - aj, -ap, = *5—3-%2—0 +22.92

[Cr1>[3% ] 2[CrH3[0}-Cr0s
AG® = -1022700 + 438.8T

4
IgK =lgay, -ap = ——4%59“9.42

SE BB [CIR[Cr]FIET EALET, 357F 50 RS wy DLk S5 13 4 -4 -
3[CTH Cr03 & =3CO (g +2(C1]
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2 3
.- P
_ [Cr) ce
K=t e
ey enp,

1B E «

aCr,O, =
afLAB .

ey iy = K- P2
R FHTEME, & Peo=1. [Cr]=10-25%%f
2
iglien - 30990 ) s 83
La)

#EI" 3 Peo#=1 Y

%
Ig %cry _ _(40;90 +25 .83)% -lg Py

dicy
a c~fer[Cr]
ac=fc[C]
for « fo HE 3-1 k18,

# 31 BTENHE A RN e 1Y

C Cr Cu Mn Mo |Ni &) P 8 Si Sn W
C 0.14] -0.024] 0.016] -0.012] -0.008] 0012| -0.34] 0.051] 0.046] 0.08 0.041] -0.006
Mn -0.07 -0.083) -0.004] -0.048
Si 0.18 -0.001} 0.014] 0.002 0.005| -0.23 01t 0056 0.1 0.017
Cr -0.12} -0.001] 0.016 0.002] 0.001] -0.14] -0.053] -0.02) -0.004] 0.009

lgfe=0.14[C]-0.024[Cr]+0.016[Cu]-0.012[Mn]-0.008 [Mo]+0.012[Ni]
-0.34[0]+0.051[P}+0.046[S]+0.08[Si]-+0.041{Sn]-0.006[W]
Igfy=-0.07[C]-0.083[0]-0.0035[P]-0.048{S]
Igfsi=0.18[C]-0.001[Cr]+0.014[Cu]+0.002[Mn]+0.005[Ni}
—0.23[0}+0.11[P]+0.056[S]-+0.11[Si}+0.017[Sn]
lgfe=-0.12[C]-0.001{Cr]+0.016[Cu]+0.002[Mo]+0.001[Ni]
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-014[0]-0.053[P]-0.020[S]-0.004 [Si]+0.009[Sn]
BBl BT B Rl FEREAICIS Peo « BB, &R ZEFE—EK
#E[C15 Peo. BE. FHAFERWT:
31g[C]+0.66[C]=21g[Cr]+3(40990T '+25.83)3%
+31gPco+0.07[Cr]-0.016[Cu]+0.036[Mn]
+0.0028[Mo]-0.035[Ni]+0.74[0]-0.312[P]-0.178[S]
-0.248[Si]-0.105[Sn]+0.018[ W]
----------------- (3-1)
MR G- WH, %5C0oFE—EN, BLRBRESRISETRLR
. BRI, HOBRERERE. MR Co SRR, MHLEREHTREEK. AOD
BRI R XA R BT BB ARAR 1 .

32 WMEFH¥EEE

AOD EHFKRARKMEE LS Cr. Mn. Si. Fe RERMN, =R
&2

[M}+ Oy = (M,0y)

EHRHNTFRASERRATHEIEZ iR, ERES, BASLYS
) NiO « Cr0s. FeO S7E HFRHIC), [Si]s [MalifJR, BEE[Si]. [Mn]f9F
HTREA, FEMAEP B SR R R K, MR AL R R 2
BOR5E R

[CH (MO,) =[M]+COg

EAVE VNG A e 0 T v < s
(1) P CIHRYT BERY;
(2)  RAEARELFERR;
(3)  F=HCO. M A RLEANT AR,

B A R R R TR, ST BUE R L SR e
%, FEh (1) ARSI,
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dCl _ _x Aqci-rer
= K G CI-TCT)p gy /1200

R
[CY*--mmem RIS R ERRBRE . (%)
[C]---mmmr PP BREIIRE . (%)
K ¢---mmmve BREREL. (ecm® s

. \p—— REFER. (em®)
V emeemeen KA (em®)
pax —— FAEE. (g cm™
R — fR B TIE . ()

i A ERERD:

a_ 1 1=k APex
J{CID[C]—[C]' dcl KCv1200 Ldt

&

[Cc1-[cT _

(€], ~[CT
e,

[Clo e BRI o (%)

€ '1200-V

exp(-K APax ) e (3-3)

B (3-2) ATAER ERINBEHREHEHXR.

H 4 BB AT AOD S EHRE

AOD HEULR, HEETRBANRE, TELENSH BN,

Tetsuya Al Watanabe B [ fv i)

GBS S TYER AT 2.5%, TREESWE AOD 47,

AOD T ZH IR R N AT LA AR LT LA S R:

R Cr AR CO. Si0y. MnO 1 Cr:0s.
O2(g)+C 1=CO(g)
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Oy(g)+ 4/3[Ct] =2/3C1204
O(g)+ 2{Mn ] = 2(MnO)
O4(g)+[Si ] = (Si02)
KR (PR I T Sk R R R R RE R
HRTER—DTEAEERE Ji (mol + cm™ » s ATATHRERE

J; = (Pggs [ 100M kA ([C), ; - [C); ;) (mol-cm™ 57"y oo (3-4)

k—LE () MARERRY
Ap—"{HBRER (em®) .
Mj-—--TCE () HIBE/RFAR@Emol”).
p o ——--M7KEE (gem>),
[Cl.; » [Clij—ARRTEMRE EASEPTE () BHEE (%),
) BIECIAMSIIRER EASHEPHELD. TRE (3-5) - (3-8) FXH
[ R B SR W — R R AR, AT EUK P n R AL B

1 1 2
$(Cr,0,)+ 2[Cl = T[Cr14 €O, v e, (3-5)

(MnO) + [C] = [Mn]+ COyc-vvrnrevrrererescsrinrionsneasnenn (3= 6)

1 1 ., 2 1 ..
'3—’ (Cr203) + E [Sl] = E[CI] + '2"(S10 2) crrenrernr vererreey sarana (3 - 7)

(MnO) + %[Si] = [Mn]+-%(Si02) ....................................... (3-8
PORETHH:
KRRl T A H
dr _ Q &
dt (Cprg Wi+ Chy -Wy)
Tig-=m-=-===- MARRE.(K)
Cps -rmemmms B (Jeg' KD
Cem === BUKEILLE (Jog” <K
Qg =---=-ee- BT ] A AR (T » 87)

WA AT R EARSUKAEE . & IUARS MR RER.
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332 SaREmpsRn

EBRE KRR EE SRS AT HEL L. REURBKKKKEBE <.
AT NEENFERE, EEBEMERERNRNEEERURE
B CO IS MY B e E%.

B, Sk R BBETE R 0 A R R R T, RS B R AR
HEFEE, YATIERIERBEE.

Rt B i 3«

[C]+[0]=CO g AG°==22200-38.34T

N =

Ke = 2101 £o10]

dc

= 2(Kgo, /RT XA /VXP,, — Py )

T4 £ =K (AVIIC ] -CcJ )P /100M.)

A

Co— AT B IMRE (%)

Co—HK P E R BRI (mol/cm3_)

Kicw Kogo—MEBIIRE (em/s)

R— R ¥H (cm’atm/K-mol)

T—RE XD

A—HARER (em®)

V—K B em’)

Po——&,5.FE F1(atm)

Mc—BH 3 F& (g/ mol)

M |

CERB: O W8S GL ABASERME; | RRRNS .
R B LA b4 B 3o B T 7 0 kK R e R BB R
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FNE  AOD BB R N

) I Tl A ok AR B B4 B, PR T B Rk
KT, TOBRH T AOD BRI, R5b, A EMRRR & AT LR,
R R e D R AR AT, AR, BN, &R
RN ERTANA, ST SR AR 4 KR E . 50
BT RN AOD B C RSN, (RS TR, A
BRI,

4.1 AOD B C ERERER
*T AOD I BRHEANESAN TEEUNENRE, HidFErEHl
MARKEE, FRLEE:
(1) FHEATH, RARBHESRASSATHESRB PR, & & E0%%T
FRAERNTARRE M0 COBAS NS . BRRH, AXAERTH
Q) AROFEAYE EFEIETBO MR, B % 5. BETRNE AN
BRERERRET, BETE, BEREYERELEE—BHTE.

() WIREH, RARDSREIL, RORERE, KNRNIERED
BREAE SR

4 RABERHNESBRATISERURNS, RRBAal RN E, TEN
BT .
(5) BB E —ENE RS B[Cly. MK PHRITBATICLE, REEE

Mgt AR, SMKPHREE /D T(CL A, B2 H[CIRY R H.

42 AOD MG RHEHRB MR
421 WHEERPRERATHRILER
BERE, SSHREHIINET, SEPHESPBEFE C. Si. Mn. Cr.
Fe &M, AR CO. Si0z« MnO. Cro0s. FeO. ZESH-HAE LR E Foh2 R M.
ACH{0}~2{CO} e (4—1)
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A G%=-275280-84.12T

2
AG, = AG’ + R—Tln—Z—PCO—
ac Iy,
[Si]+{0s}=(Si0;) e (4--2)

A G'=-747260+177.8T

$i0,

a
AGy = AG® + RTIn—22—
ag - Lo,
AMn}H{Os} =2(MnO) e (4-3)
A G'=-806475+240.54T

2
AG,, = AG® +RT In—420
Ay~ Fo,

4/3[Crl+ {O2}=2/3(Cra03)  weeeeeen 4 -4)
A G"=-774693+233.4T

2
AGe, = AG® + I{Tln%‘%@iL
ag, Py,
2[Fel+{02} =2(Fe0) - (4-5)
A G*=-476140+98.9T

2

AGy, = AG® + RTIn—22—

_aFcl 0,
WIERERR, BEVHE TROEEER.

de, _
T
de, _ 1
a2
dc,,,

.5
dt -
%:-26 .8
dt 3°°
Hep.
s: EEEE
s=—2§ﬁ’— (mol/ 8)

22400 _
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o). %% 4 JT B SR ¥R ¥ (mol/em’)

Q—K 0, & (Nm'/s)

L ---HSFAE

8y -ERESTREM L.
SR 8, T A TRE.

5 =AGJE AG;

8 = AG/E AG

5 = AGud/ £ AG

5 5= AGs/ T AG;

L AGEAGHAGet+AGunt AGsi
Hep:

A Gymnj VIFREAL R B A i1 5 H BEAR AL

FEERE, RAWNSAEAL, RIREEIE, LR eLEE
R R,

1 2
E(Crzog) +[C]= —3—[Cr] +CO(g) e (4-6)
lgKee, = _21—1‘?24*19.518
) T
2 2
P, -f2ICr]?
Ko =_CT';C£Q e (A=)

aér;O, ) fC [C]

. A 5

je = (P /100M )k, 7"({C]h -[C1) (mol-em™.s7') ..o (4-8)
. Ab -3 -1

ior =(pm,k/IOOMC,)kC,T[—([Cr]b—[Cr]i) (mol-cm™.s7") ..o 4-9)
.3,

k=2 e 4 -10)

g, RNBEEESEGETE, Wd 4-7) {8
22

[C]] —_ PCO fg;-[cr]?

KCCragrzcgfc

B (4-8), (49, (4-10), (4-1D B
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2 2

Reofdle, “-12)
KCCraCr,o,f
B (4-12) kKB [Crl /RN (4-11) kB [C],, # (Crl, , [CL AR (4-8)
(4-9) KB j A o, RSN FIRUENN BE-EEARKE. LERLE .

Eivs

[Cr), = [Crl, - ihfuq
Cr ' C

Koo Kgp meemnmmrens &R E S (cmv's)

Ay SHBRER (om?)

V47K A F (em®)

TH i RERNAE, bETAK,

Y j TERSTE (¢ moD

jyrm————n FEFEZE (mol » em™ = s .

BRI R RS AR R HIS AR RIC), REAH. IERBESRC),

BT R, A G B A BB R 5 e [CIA 3 Bl O B e A e
BB I [CIRR AR Clire

422 W RN A R L

KL T AT AT R A B A S
d[(Cps ‘W, + Cpm -w,)T]
dt

Cot BFHIE, (Jeg' +K"

Cot HUKHAZ, (Jeg' oK
WoEE (g)

WK B(g)

Q RN E R AR BRI (Us)
Oeo) , Lagsiy = 200 agnan SEbem) o 2y ) Mo
M, M, M, M, 100

Qu0: LA B T P 4 AN B8 (K1 ™ (/)
d[Cr]] d[Mn]

=Qi+Qsm_er_Qg_Qm“Q“ ------ (4-13)

Q, =[A[C]:

S+ 0.02564[— d[s"]]}wm

={0.0175
Qum =1 (- 100

S 4 0.01545(-
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Q.. : B BN} (8] P B i P e SR T 4B B A K (/)
Q.=ksr * As » (T*-Ta")
=1, 633X 10°X A [T*-373%]
ksr—3R S LEAERREE, B ksr=1. 633X 107(J » cm® K™
Ta—4" A, HL100°C=373K
As ———- PEREER (cn’)
Q: R ENHREJ/s).

- W, . d[C]. 28
Qg‘QN P NCNTK-{- 100 [_T] .E. coTy

Qo CiT HHBY SR ENKRE (/)

Wan,_dC], M,
100 dt " M

CeoT, AN ERRE (T/s)

<

HA: QEAr(EN)RWHE cn'/s
o B Ar (BN SRERE 1.2499%X10° g/cm™”
Gl Ar (BRN) SBIHLHY 2.448 (Jeg'oKD ™
T, 2P, B Tg=1000C=1273K
Cof2 COMELHRY 1.234 (Jeg*-KH™

Q, =1.2499x 107 x2.448x1773Q, + Wm[—ﬂ:—]- -2—823—44 1773

dt 12 100
=5.425Q, +51.05[—%]Wm

Qu: HHMFHBAT ()
Q=P (T~Ta)
R
Aoy
936310

3349.6
=27.95(T - 298)

A—AOD JEESHKEMNER ( cn’), B 5IFH RERH.
1—& Bt KRR (cm) _

A — R ER SR SHRRE Jeom' + KD

a, —HPFEMIREHAARRE 0.035 (em™k™)

(T —-298)
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LR IEMEEAIIR

T—HIFRAE (K) Ta=25° C=208K
A = nm+hz(R+r)+nR2
1, — B EERSIFRE XK RN
Al BHEAEH 1.98X1W07 (Jeem KD ™
L: ML BRE 3cm
A2 MEFESHREAER 1L.77X107 (Jeem' oKD M

A21,: BRERER lem

by ERRSHES 0.16X10° (Jecem* oKD ™
l.: $RREE 0. 6em

Ay, B BES 50X107 (Jecemt ek ™

Q> S RL I 1) Y DO A& S AL

- (AL ()]
Q.= &H, dt

A AH—EFEELSHHRE (/)

WA SRR ()

f. () —EREErELT 5

Co: BFHE, BC.1.1966X10° (Jeg' oKD ™
Cor 7K, B Cu=0.84X10° (Jeg' o K') ®

423 EABR
At BRI B i=ntl,n _ERISEE

Y B 7

137 P bR IO B il - 3 2 SUK A

AT

X=X Ha+H2ay+2a3+ay)/6

A

KpHly Kpmemsmeomm=r- TER B 1 i=nt1,n _EHISUEAE

24



W TR A g

a=AtHf (x,)
a=Atf (x,ta,/2)
ag=At*f (xta./2)
a= A txf (x,+a,)
B LR 484 R AR I AR S 2 R, TSR AN ZAGR B R P j 2H T B B I [
Atk

dT _ 1
d  C,-w +C,,-w,

(Q+Qum-Qu-Q-Q,-Q.) (4-14)

W diCl_

5. (4—15
oM, a ¢ )
Wy dIC_ 25

100M,, dt 37 (4—16)
w, d[si] 1

_m_ ——8.. '8 4—17
100M,, dt 2 ( )

W, dMn] 1
—w O =25, 8
100M,,, dt 2

(4—18)

H[C] <[Clu HY»

Puwx dIC _

i 419
100M, dt  * =)

dcr] _ .
_Pay dICT]_ (4—20)
100M, dt

R MY E T

1) BARARE PRI

2) EMIRRE T BUParE T=1+273

3) PIKEEV-BTHREX (1-0.02) X10° ()
W E R V- FRRE X0.02X10° (g)

4) SHEREQ., QIBNRIEHK

5) WELGKALH 1 #.

25



LHRFE TR #4683

6) FIE—EALRDE Peoo MAET P . 7

43 BSEMHE

431 TR

M=12 Mq=352 My=55 M;=28
MEg:=56

432 SHEREH
SE R Ay, A Diaz? I FIEA KB
Ay=6QcL/(dppy)  (cm)
AP Qe MHHEQ, =Q,+Q, (em’ls)
e A ETHER L TAM

=102
r=1/2dy, - 12 (cm).
db=(@)§
&P

demner K B3 2.4 (crn). |
o —FWHK S, 18.65 N/em)
g - E I 981 (om/s”)

P - SIKEBE(gem’)

L——JE I B (cm)

433 HERER ke, ko
S AR A B R, TUESREEFE R, WA TAER
 LEzhER A L, N

1
_KL_2 iSci

Sh=——=—"Re
D, +n
7 L 111
U kj:j;-l)}LZg'*r'1

26



LR TREFLEARI

R

Sh =eeee-- HE4E (Sherwood) %
o %4 (Schmidt) %t

PR — Ei# (Reynold) ¥
D45k j HICHY RS em®/s
Di=Dyjexp(-Eny/RT)

T PEEEE Qs
Doc=(1.2+1.7[%C]) X 10*  Dger=3.04 X107
Eoc=57.74 Eqcr=66.94
r—" ¥ # % (cm).
L—— & E (em).

g - E A I 981(cnys”).

435 FEEH

TFHE K H TR

lgK oo, = —¥+19.518

436 HERY
MBFET FATNEERBSHEERENZLTARAR, EiEARE
BAETHREEREN, TNEOBEEREMETY. MASHA, TLUEZR R
WBESR. HKEH.
im= iro(T/'T)
A
To, T--nee- S RIRN G BRI ARRE .
iy iroy——--- SAERT , ToREEHEIERRR.
MR B A MEERETELR G- AU EAKHERE.
N T B2 RS R A L T ARP I8 3.
lgyreo=(5900 (Ncao+Nmeo)(Nsiort0.25N a101.:)+2458Nmino(Nsioz+0.45Neron )+
+1780 Naio: s Nsiort60 NmnoNsio:+988 Nerows Nsion)/ T

27



IRy W LT S A7

lgyca0=lgYro—(2564 (NeaotNuigo) +1106Nwac+ 988 Nsio,)/T
Igymno=1gyre0—(2458 (Nsioy0.45Ncrons) +60 Naior )/ T
leysio=12Yreo—(5900 (NcaoHNwgo) +2458Nhmot1780 Naso, s+ 988 Newon )/ T
A N=(%i)ps/(100M)

(Y6]) --=mmemme RELFERE, LR 4-1,

I BRI EE  (gom®).

£ 4-1 RERBGPEBLZAR (%)

fpe | MnO |8i0y |P0Os |8 Cry05 | FeO | Fe;03 | MgO | Ca0 | ALO;

e 1) 6.53 | 23.10 | .01 0.02 |367417.19 [11.20 {6.05 |3.93 |3.57

ypE 0 7.40 [18.72]0.015 [0.018 | 31.52 |9.05 |12.00  9.88 |561 |4.76

¥y | 6. 961209 | 0.012 0.019 3413 [8.12 | 116 [796 [4.77 |4.16

437 —EHARIE
Poo BT AKR:
FEESRSTE, RARBE, 8558 CERE, T Ar SEESHE,
T 2 AR R — S AR A S
BT EES. —AibsnBEEu.
ARHEIE R 47 R B

P, = Ny P
© " 4N, +dN, +dN,
dNeo
- dt _P
Ngo , N, dNo 8
dt dt dt
W, dC]
——M 2P
100M, dt
_ Wy d€, Qu Q08
100M. dt 22400 22400

A
PCO ----------- —ﬁ%ﬁﬁﬁﬂi(am)
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ERRFETRMLEARI

- — = FE(atm)

A — Ar SR (em’/s)
|/ — WAREER()

1Y PR B4R (g/mob)
Qo — M 0, & (cn’/s)
E--HARAR

Qar-——-HB A EEHER) MAR (N'/s)

438 FTELMLR
IRIEALLR
2[C]+{0;} —~2{CO}
AH=(2AHco—2AH) — AHo)R2
=11852—(2.367T+1.708 X 10°T2+3.835 X 10*/T)
BmEMLR:
473[Cr}+ {O7)= 2/3(Cr,05)
AHe=3/4 » 213 AHeaos—4/3AHey — AHo)
=11519—(1.148T+4.4 X 10°T?+1.5 X 10T)
RER)EALLE:
[Si]+{02}= (SiO2)
AHgi=(Q2 AHsioo— AHgsy — AHp)
=30658 —(2.15T+1.45 X 10"*T?)
EREACRE
2[Mn]+{0,} = 2(MnO)
AH=2AHMmo—2AHpy — AHo)2
=7581—(0.845T+7.38 X 10°T%+6.69 X 104T)
M EARSUER B (BB T EHEAE) PIE URNEHERIET
iy 43,

29



LR IRERE AR

FLE HEHIESHEALREIE

5. 1 HRIIFHERE

FEFFA Visual Basic IEEHRAI (LHFR 1, B 4 MESR.: MDD,
O\ FHEER (INPUT) , HHE Ttk (CALCULATE) iy F485e (OUTPUT) . %
A A i TR R T E R & ThEE . A TR AT
ERRA, EEATEEATMGE. ABAFEANLCRRES: TETERERT
B IhBE 3 T E A BN BB S04 METAL, DAT; it FREUR I S 4 R R
o ERITENS Y, BRI TR SR R AR L A 5-1, BFEE N E 52
Bim.

i Papat T T R TR
180HAOD A 1 68 MRG0 498 ¢ 01t P
naace [F ooy A voan s [
wnm [ UmEm 2 Hpes a0 PR
II[UR'EI RE X M E 8
|ﬂll Mty Pi.\l s
[ |
| 2
"m
| i

m b3 ’ \

CANMDE | RN E . ’ '

neimee | ERCOW] |,

1 ek ek | T

- ‘
lmswm| BB e
G me | moamEe "
- | ‘ : |
mwcime | 1A e " o x
) A eiar
(] ] y[h
| GO AL & T W RGATINTETRER | & LW - kawent | sanenm x) | & o @« ew® s

B 5-1 BT ERRE S B b
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LW TR A 183

C e
¢

BN WREE

:

i=1

N

k3 R RN G AT H A

v
REAESTEMOHTEL 8 j

;

Kt E e R R 2 R

'

sk (Cl B0 B I H B R = R2

v

=

Y

KR (4-19), 4-20)
4 72 RN K P Rl A

KR (4-15), (4-16), (4-17), (4-18) e ISR i 4

-

HU R BRI IR R T

y

C%]> A FRBE

i=i+l

5-1 MR HBEFER

31




Ll RF LEMEFART

W FH SR BT R hik sl LE 53 Ml s-4) .

[C%]

1 3 5 7 9 1t 13 15 17 19 21 23 25 27 29

Rl (43

& 53 AOD A B (C%|HEL L

1860 (e i i e e o e e e e e s bt A Sttt bt
1840 mEEMa Kk

1820 ¢ l
L1800

S |
1760
L7170 ¢
1720 |
1700 |

1680 1 ! n L L 1 . ! 1 | 1 : { L 1 L L . - — L i i | | L b
13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33
B ()

5.4 AOD R EPRAMNEL L

RiFIAHERIR AOD FABMRRA hF I REHT TRAUGE. BdHE
B THNNZ S E MR, FNEREIRHET T B LIRS B AR A M
BT AR RS R, IR W AN B B AT AT AR, AT bR
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TR FER

ArHE S BN T ERERESENKE.

5.2 XHEERTRE BT R B R B
MAFT AP HRR PR CLBAEE, THRIR. B TRECRN
AR, FORBHREIPECS 58 47,

5.3 WEAKHE

BT BRTANAN R BARRA, ARG FIRANEGER, HBENRN
ARF TR EE R A BER R B R R #7882 HPRTE
FoRERRAE, APERMARAE T ERIRRAN(C). BEERLMNC)
AT, FORET 30 MR, RS-l
C ESS. ES-6AE S AR, RH AR ACIREE S
HERAHEETE (-0.01, +0.01) A 100%, frFEEZE (-0.005, +0.005)
Tk 86%, #PTEETE (-0.003, +0.003) Wik 63%.

A IBHE W |
0.06
0.04 | A 1 g, =I‘
2 n_ 5 n
S oo (A" aAl 4 ¥ e agl
= n fa_ =&
I 0,02 | A B A AA
ki A
001 agn®
0 . | L L i\
0 5 10 15 20 2% 30 35
i3

Bl 55 #ARQCILhAESITRENME
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LW RE TR AR

120

100
80

e 63
g 60 [
€ 1
20 |
0
-0.01, +0. 01 -0. 005, +0. 005 -0. 003, +0. 003
#AREFESHREERE
5-6 & O RFE S EENGRE
% 5-1 KECHAH KL R ELRUEMIT R
ahe] HiF | ARAICIERE  fAICKHERE| ER
446 304 0.03 0.032 -0.002
447 304 0.04 0.034 0.006
450 316L 0.008 0.001 0.007
451 316L 0.005 0.006 -0.001
452 316L 0.007 0.007 0
4535 316L 0.015 0.01 0.005
468 321 0.04 0.042 -0.002
469 321 0.03 0.028 0.002
470 321 0.03 0.035 -0.005
471 321 0.03 0.031 -0.001
472 321 0.02 0.025 -0.005
473 321 0.03 0.035 -0.005
480 304 0.028 0.027 0.001
481 304 0.03 0.032 -0.002
484 304 0.037 0.04 -0.003
527 304 0.032 0.029 0.003
528 304 0.033 0.036 -0.003
529 304 0.038 0.04 -0.002
532 304 0.022 0.025 -0.003
533 304 0,024 0.032 -0.008
534 304 0.02 0.02 0
535 304 0.04 0.04 0
536 304 0.03 0.035 -0.005
537 304 0.02 0.025 -0.005
540 304 0.04 0.045 -0.005
541 304 0.04 0.04 0
542 304 0.04 0.038 0.002
543 304 0.02 0.03 -0.01
544 304 0.02 (.028 «0.008
545 304 0.03 0.032 -0.002
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A IRMEFMIEX

Frt, BEH 30 PRAEELFRESHEANEERE 5-2. B 5-7 AIE
5-8, rHVEETE (-50, +50) Wik 100%, @rPEEZE (<30, +30) % 96%,
S dEEE (<10, +10) ATiA 75%. frPiERE (-5, +5) A1k 50%.

#£52 BHTESKRBRRETHERELREKN LR

e WM (AARELRE| K5ERETEE =R
446 304 1701 1750 -49
447 304 1678 1700 22
450 316L 1675 1680 5
451 316L 1740 1720 20
452 316L 1749 1739 10
455 316L 1699 1689 10
468 321 1722 1726 -4
469 321 1697 1700 -3
470 321 1685 1687 )
471 321 1723 1720 3
472 321 1668 1670 2
473 321 1675 1680 -5
480 304 1751 1730 21
481 304 1682 1700 -18
484 304 1687 1700 -13
527 304 1688 1680 8
528 304 1660 1668 -8
529 304 1720 1715 5
532 304 1720 1724

533 304 1655 1638 3
534 304 1740 1720 20
535 304 1699 1700 -1
536 304 1720 1726 -6
537 304 1707 1700 7
540 304 1668 1680 -12
541 304 1724 1723 1
542 304 1673 1680 7
543 T304 1708 1705

544 304 1706 1703

545 304 1676 1680 -4
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Ll RELRMLEMRT

A TBRE —s—IE

18(X) [ e £
S 1750 Iy
@1{ \ '
@nm A
A
'35\ 1650
IG(X) | N L ] i ] i | 1 i L 1 bl 1 1 1 ] 1 I3 11 i i 1 ] 1 1
1 3 5 7 9 11 13 15 17 19 21 23 256 27 29
VO

57 SSREERESTHRENRWE

120

100

E !

e |
i+

& °

20 r

0

-30, +30 -16, +10
o

B58 & RERASRESTHNERhE

Bhh, FEVERETETCE BARE AIC) E N 0.03%), SIAERIBT I,
R A TR IR [ 1 B4 R B R S B R AT WO (e o, 75 3
SRR SICT. X METRR . 18T A SC) 5 LS RICHHT A, ik
BT 2848, WES3.

h 5-3. B 5-9 FE 5-10 T, Wit B R AR [ [CIERMES TR
HarPEEE (0.01, +0.01) &3 96.4%, fPEEE (-0.005, +0.005) A
% 64.3%, ArIEEE (-0.003, +0.003) WX 50%.
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FRRFETREMEART

£ 53 BIMTHRARCHERETHERSLMUERX LE

el M | RACIERME | RAICHHEE =R
485 304 0.037 0.03 0.007
486 304 0.032 0.03 0.002
487 304 0.051 0.03 0.021
488 304 0.034 0.03 0.004
489 304 0.03 0.03 0
492 304 0.03 0.03 0
493 304 0.03 0.03 0
494 304 0.04 0.03 0.01
495 304 0.03 0.03 0
476 321 0.02 0.03 .0.01
477 321 0.04 0.03 0.01
478 321 0.03 0.03 0
479 321 0.03 0.03 0
524 21 0.03 0.03 0
525 121 0.02 0.03 001
526 321 0.03 0.03 0
456 316L 0.017 0.01 0.007
457 316L 0.02 0.01 0.01
460 3161 0.011 0.01 0.001
461 316L 0.011 0.01 0.001
462 316L 0.01 0.01 0
463 316L 0.007 0.01 -0.003
464 316L 0.003 0.01 -0.007
465 316L 0.006 0.01 -0.004
509 316L 0.014 0.01 0.004
510 316L 0.015 0.01 0.005
511 316L 0.01 0.01 0
512 316L 0.018 0.01 0.008
| —a— PR —m— A |
0. 06
0.05
% 0.04
% 0.03
% 0.02

0.01

[ N I N B |

T TR WO S B R ¥ N S S |

3 b 7

9

11 13 15 17 19 21 23 25 27

Lk

B 59 £RCIERESERENME
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FEAF TR 208X

120

o b 96

80 r 64.3

60 50
40 ¥
20 7

%)

-0.01,+0.01  -0.005,+0.005  -0.003, +0. 003
a4

Bl 5-10 £ s[ClHdhE

BINE, PTRER T8 BB 28 44 SR SR S B R LA 5-11.
& 5-12 F13& 5-4.. ArhEELE (<50, +50) Wik 100%, #rEEE 30, +30)
A1k 96.4%, SrHTEETE (<10, +10) B 75%. ArRFERITE (-5, +5) ATiK 28.6%.
bL_E ZRR A R R R 5-5.

| —o— S —m— i
1800
1750
£ 1700
%1650
1600 [ e
1550 ittt
1 3 5 7 9 1113 15 17 19 21 23 25 27
ot S

B s-11 BT RASR  BE Sk e 5 o AR (R
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R TR AR X

120
i00
30
60
40

100

iy (%)

28.6

g -50, +50 -30,+30 -10, +10 -6, +5
| ok o

A 512 WS QEBERN AR

F 54 TR RS LHERR R

5 5 AEREERE | EARETEE =R
485 304 1708 1700 8
486 304 1712 1711 1
487 304 1670 1702 -32
488 304 1702 1711 9
489 304 1698 1690 8
492 304 1730 1724 6
493 304 1712 1706 6
494 304 1735 1732 3
495 304 1731 1725 6
476 | 321 1657 1680 -23
477 321 1650 1646 4
478 321 1729 1721 8
479 321 1735 1738 -3
524 321 1783 1765 . 18
525 321 1733 1732 1
526 321 1639 1635 4
456 316L 1700 1720 20
457 316L 1661 1668 -7
460 3i6L 1710 1690 20
461 316L 1716 1710 6
462 316L 1711 1715 -4
463 316L 1740 1732 8
464 316L 1740 1724 16
465 316L 1739 1729 10
509 316L 1740 1732 ]
510 316L 1710 1690 20
511 316L 1734 1726 8
512 316L 1700 1701 -1
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LW REFIETLEMIRL

® 55 MR EXN g R
Wy BRAERG  BOTR  geagpec BEETE

(-.005,+0.003) (-10,+10)
T 0.01 86 49 73
T2 0.011 64.3 32 75

5. 4 HipWA4ie .

A HERERRERMA LA R, MEERF. WK 58 14
EEREN, ®AECIHATRE (-0.01, +0.01) AR 100%. BERHPR
£ (-50, +50) WikKE] 100%. WEFRHPELE (10, +10) TEEF 75%. [N
AR, FibR— BB (304) FBEHERFHR (G16L), BRI LR S LN
AR LRI, A R RE RFNHESFEN 2w A EE K
.

5. 5 AARHETHMASERENLE
BER[BRAE I BES LR EMRERE 5-6 M 5-13. THURERD,
FEATHARUTEERRTAERBRE.
#56 SHERARESLHFARMHLE

SRR ERER | TREA | ERER [ ERER [ BERES
pe | RE | BB | RER | AR | BE | AR
Nm’) | (Nm') | (Nm)) | (Nm) | (Nm’) | (Nm?)
471-0446 634 592 247 224 128 120
-447 587 567 253 215 93 115
481 563 367 240 215 it7 115
488 510 506 200 191 128 103
489 593 592 | 227 224 163 120
492 585 529 213 238 222 128
493 387 395 160 149 93 80
495 480: 481 207 182 93 98
528 513 518 187 196 163 105
532 547 543 240 205 93 110
535 502 543 213 205 105 110
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30

e 2
Nm:3 /il
(Nm3/0) 10

>
/- v

A s13 SRR EESEREMNLE
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g RFE LREM AR

BAE HXEEX AOD REKRW

6. 1 FH[CIHEW

JR4BIC] BWAL C BT, BIGCIRR, WAL EEER, Budkri
£, MR, BRHRCIAKSERERMKCIHE.

FHBCIRERE A P

SRINR[CIR = (BRHE IR X22400) / CEERMHEAE X 12X2) X100

HE (6-1) H, BHC] FAHRE, KESHERCIBEABREE, —
ST 0.80%. BRIA[CIKIRIESMHECOTMM, FRB[CIN LR R
FC-[CER MRS SNBE R, [CI—AEHIE 1.10-1.50%2Z ) h .

HEMBMENELS[CRIHNXR

100
80 |
§ 60
3 I
=40
20 |
0 .
0.1 0.6 1.1 1.6 2.1
[C%]

E61 HMRICIHES[%CIHXRA
6. 2 SRR BRICIE RN Em

6-2 RENFMERE FIRCIERT LR BE, 7 NHEEH{ERE
Mk, FRBCIEEHBHK, BRBRCIEERLMETHRS G BrEIFIE.
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EilgRE TR FAIRX

«— 800Nm°h !

<«  600Nz*h

. 4 400Nm3h-1

BRI R (%] *0. 01/ 43

L 0 [ b1 TV NN R YR T TSGR T SN NI NN T N PO WO MY Wy o
1 3 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37
] (A

62 HERENRCIZERMEW

WS R HERXEE R WE AOD FRBIBOER, LA 6-3. SEEN
I 1.8x10°N/m? . AERELE FAE MG 0.5%10°N/m BBk IT IR 4 &
K 6-10 435,

1.4 1——Poz=1. 86MPa
| 2 Ry 2--Poz=1. 60MPa
| O 3--Poz=1. 32MPa
| W 4--Po2=1. 15MPa
0.8 |
&
| 0.6
1
L o} |
0.2 t g
o \
1 1 11 21 31 41 51 61 |

BFf] (min)

B 6-3 ARERSEST R theR
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L TR AR

6. 3 [Mn] [Si|NEW

HFZFFAKER, BIFTHEREER [Mn]  [Si]Zo#EERE T FiE
R, [SMEERBE, LHE6-4, FNEMERETREE., SREAE
LSTEEMYH, ATREPER, WHM). [ TEAHE, —RIEHI7E 030
—0.50%2. [8] A 5 '

0' 5 R — T
L 045 t
! 0.4 [
! 0.35 |

[Mn] B92E4k H 2%

[Si]maEfh HLk

‘ 1 3 § 7 9 11 13 15 17 19 21 23 25 27 29
wHE ()

6-4 [Si],[Mn] FIE 4L

6. 4 [CrifhBm
ATREEMERA, BEERRE, —BEFEASHAFBENNER
FlE S HBREN CrFe. XPRDAERRMCABE, BHHENR—EN
Wk, XtE RSN EREE, ERATHERTRBREMTAR, T[C
BB R ERFIFERENAF, AOD BERERIXAHE.
£ AOD BEFEKBCIERHKCIF T LREAERLE 65.



L K TR A3

25
%20 /
S 1s T
£10}
S
0.1 0.6 1.1 1.6 2.1
145 [C%]

6-5 BER[CrlEFRBICINER

tHAE 6-5 0 W, JRIGICrIIE Bk m FHHMN K RIG[CIHE M ZR R, BFl&
BUARENCR, [CrR#. B4, JERCIE, SERBEFR CrFe fF4
AHFIMEHER L RERHRSERLERAD LR NE, ERENKkEE,
R T BB A R P o B ERARER . EFRRIED CrFe 1EAWHIF XAER
WRERSY, —RIEHITE 20-50 kg/t.
[Cr] BRUERE HE 6-6 W&l [CrIfVLERAHILGHEARE, XXE
RATH No(ArySB/D . R INEK Ar &, [Cr] SALERJLEAT. 1HF “304”
REM, [Cr] BIRAAFEEFZTRES, SERNHHERE.

[Cr%] iR 4]

18.6

18. 4

18.2

o \/\ -
17.8 }

17.6 |

D
1 4 7 10131619 22 25 28 31 34 37 40 43 46 49

it ] (min)

[Cr%]

B 6-6 [Cr]HEML

45



iR LM 2400

6. 5 PEHHREX I EE AR

AOD FR[CIEE T, BRI RIERRA, HHbE AR
HE R E, PREE (UE 6-7). RIBEECMIE, 7 AOD frifh s
FEFIEREREETE 1700—1750°'CIRFE Wi B A AR ALy i A ) 7 2 T BRIE A 2978
. BTLL, 76 AOD fnifEh BmBEEANEE 1750°C.

1950
1900 |
S 1850 |
™ 1750 |
I 1700
1650 |
1600 : : ' ' :

30 35 40 45 50 55 60
p i

B 6-7 MR BN PR EEW

6. 6 SAAEXNKRIRKEW
AOD LEAR LRRMAHESES O ABRBEMES LLFI R4

Behg, ABIBERBYR. FELR—IMREENSE, ZWE AOD PG
RN BRI FHRE R, 4 T RATRR DR RALRIERIRRE, W
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B R<50ppm KR AT CAETRER Ar RBEREER, ARNWERSTE

46



THERFTERLEART

MRBESR, WUHSBEESABRES, BERAEF RS,
FELMFE TS AOD BAEMERM, ARXASRAFH RS FEH
— Al BB R T
FERGELES, VEF—EMERERN[CIXA L8R, &%
BX MHFEEE— COMSE Peo, AIET, MARKHERTHEK, TR
BXAEBIER—EHE, WHBRK Peco 2 EAMGS Peo wfi-
3[CJ+ Cr203 6 =3CO (@ +2[Cr]

+25.83)% —1g P,

2
a[éI 40990
Ig =—( T

dicy

BECHERFIRS AL, TEERBE: Peow:
ig Pco s =0.22[C%] + 1g[C%]-12947.54/T +7.25 - (6-1)
7E AOD WL R FIAEHE SRR RE AR ERER ML/ CO
S EETHRAR Pos, BITT.
BERAMES R G5E RN, FERLSMIERR. HBRBE<HPRER
AH—EAEK, W Peo BEALKHXRARBUTERLH.
Fo _dNco
P, dvn,
Pco =(Ox:Af) /{ 0.624 + (O:AD)}
BE: Peo ( Peoe
BB Z] Peo 1 B HI(0y:Ar)u L ELAREE(05:Ar) & H
HR(0xAD) - ‘
(Oz:A)a= 0.624 *Peg w/(1- Peo )
Pow H3 6-1 451

(OyAD= 0.624% 0 221C%) + IgIC]-12947.54T +7.25 /(1— o0-221C%) + 1gICY%]-12947.54/T +7_25)

HAOzANF& LR [CrfiA fERAK.
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Mi3% 1
THAERF:
Dim ¢(3600) As Single
Dim mn(3600) As Single
Dim si(3600) As Single
Dim cr(3600) As Single
Dim ni(3600) As Single

Dim creri(3600) As Single
Dim t(3600) As Single
Dim detxx(3600) As Single
Dim detexx(3600) As Single
Dim dt As Single
Dim wm As Single
Dim ws As Single
Dim qo As Single
Dim gqn As Single
Dim pz As Single
Dim gerfe As Single
Dim gcao As Single
Dim mc As Single
Dim mcr As Single

Dim mmn As Single
Dim msi As Single
Dim ddc As Single
Dim ddcr As Single
Dim ddmn As Single
Dim ddsi As Single
Dim ddo As Single
Dim ke As Single
Dim ker As Single
Dim kmn As Single
Dim ksi As Single
Dim kkc As Single
Dim kkcr As Single
Dim kkmn As Single
Dim kksi As Single
Dim mk As Single
Dim bc As Single
Dim ber As Single
Dim bmn As Single
Dim bsi As Single
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Dim mbc As Single

Dim mber As Single

Dim mbmn As Single

Dim mbsi As Single

Dim mbfe As Single

Dim fc As Single

Dim fmn As Single

Dim fer As Single

Dim fsi As Single

Dim fo As Single

Dim az As Single

Dim ii As Single

Dim dhco As Single

Dim dhcro As Single

Dim dhmno As Single

Dim dhsio As Single

Dim ti As Single

Dim coi As Single

Dim kero As Single

Dim kersi As Single

Dim kmne As Single

Dim kmnsi As Single

Dim jj As Single

Dim aif As Single
Dim bt As Single
Dim ss As Single
Dim dsit As Single
Dim dmnt As Single
Dim dert As Single
Dim pco As Single
Dim ceri As Single
Dim jecer As Single
Dim cmni As Single
Dim po As Single

Dim gx As Single

Dim gi As Single
Dim gsm As Single
Dim gsr As Single
Dim gg As Single
Dim qm As Single
Dim gsc As Single
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Private Sub Command!_Click()
Textl.SetFocus

Datal .Recordset. MoveLast
Datal.Recordset. AddNew
Datal.Recordset.Update
¢(1) = Val(Textl)
cr(1) = Val(Text2)
ni(1) = Val(Text3)
mn(1} = Val(Textd)
si{1) = Val(Text5)

(1) = Val(Text6)
wm = Val(Text7)

gerfe = Val(Text10)
End Sub

Private Sub Commandi_Click()
Listl.Clear

With Picturel

ScaleMode =6
oldx =10

oldy =95

heig = Picturel.ScaleHeight
widt = Picture].ScaleWidth
LCls

Picture1.Line (oldx, oldy)-(oldx, oldy - .ScaleHeight + 20), RGB(255, 0, 0)

Picture].Line (oldx, oldy)-(oldx + .ScaleWidth - 20, oldy), RGB(255, 0, 0)
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End With

¢(1) = Val(Text1}
c(1) = Val(Text1)
¢r(1) = Val(Text2)
ni(1} = Val(Text3)
mn(1) = Val(Textd)
si(1) = Val(Text5)
(1) = Val(Text6)
wm = Val(Text7)
gerfe = Val(Text10) * 1000
dt=1
creri(0) = cr(i)
c(0y=c¢c(1)
cr(0)=cr(1)
mn(0) =mn(1)
si(0) = si(1)
=11
t(1)=273 + (1)

ws=wm * 1000000 * 0.02
wm =wm * 1000000 - ws

go = 800 * 1000000 / 3600
qn =400 * 1000000 / 3600
pz=1

gcao = 300000

me=12

mer=52

mmn = 55

msi =28

db=Exp(1/3 * Log(6 * 18.65 * 100 * 2.4 /981 /7.8))
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po = 0.001
gx=09

pco=1

ii=1
xii=1
5 ifc(iiy <=0 Thenc(i) =c(ii- 1)

If er(ii) <= 0 Then cr(ii) = er(ii - 1}
If si(ii) <= 0 Then si(ii) = si(ii - 1)
If mn(ii) <= 0 Then mn(ii) = mn(ii - 1)
dde = (1.2 + 1.7 * ¢(ii)) * 0.001
dder = 0.00304

ke =2 * Sqr(Sqr(981 * db * 0.5)/ 100/ 3.14 * ddc)

ker =2 * Sqr(Sqr(981 * db * 0.5)/ 100 / 3.14 * dder)
fo = Exp(Log(10) * 1873 / t(ii) * (0.14 * c(ii) - 0.024 * cx(ii) + 0.016 * 0.1 - 0.012 *

mn(ii) - 0.008 * 0.1 + 0.012 * 8 - 0.34 % 0.01 + 0.051 * 0.03 + 0.046 * 0.04 + 0.08 * si(ii) - 0.005
*0.05))

fmn = Exp(Log(10) * 1873 / t(ii) * (0.1 * c(ii) - 0.083 * 0.01 - 0.004 * 0.03 + 0.048 * 0.04))

fsi = Exp(Log(10) * 1873 / t(ii) * (0.018 * c(ji) - 0.0003 * 17))

for = Exp(Log(10) * 1873 / (ii) * (-0.092 * c(ii) - 0.0129 * cx(ii) + 0.0018 * 0.1 - 0.0093 * 8 -
0.22 % 0.01 + 0,144 % 0,03 - 0.064 * 0.04 +0.023 * si(ii)))

fo = Exp(Log(10) * 1873 / (i) * (-0.65 * c(ii) - 0.064 * c(ii) - 0.01 * 0.1 - 0.026 * mn(ii) -
0.005* 0.1+ 0.006 * 8-0.2 * 0.01 +0.07 * 0.03 + 1 * 0.04 - 0.16 * si(ii}))

aa=6* 100 * (qo + qn)/ db / (1.02 * Sqr(981 * db * 0.5))

mbe = (275280 - 84.12 * t(ii) + 8.314 * 1(ii) * Log(pco * poo / (fe * fo * c(ii) * c(ii) * po)))
mber = -774693 + 233.4 * 1(ii) + 8.314 * t(ii) * Log(1 / (po * Exp(4 / 3 * Log(cr(ii) * fer))))

mbsi =-747260 + 177.8 * 1(ii) + 8.314 * {(ii) * Log(1 / (po * si(ii) * fsi))

mbmn = -806475 + 240.54 * 1(ii) + 8.314 * t(ii) * Log(1 / (po * mn(ii) * fmn * mn(ii) * finn))
mbfe = -476140 + 98.9 * t(ii) + 8.314 * 1(ii) * Log(1/ po)

If mbc > 0 Thenmbc =0

1f mber > 0 Then mber =0

1f mbsi > 0 Then mbsi =0

If mbmn > 0 Then mbmn =0

If mbfe > 0 Then mbfe =0

mk = mbe + mber + mbsi + mbmn
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ber = mber / mk
be = mbe / mk

bsi = mbsi / mk
bmn = mbmn / mk

dhco =-119302 + 28.41 * t(ii) + 0.00205 * t(ii) * #(ii} + 46000 / t(ii)
dhero = -1170912 + 119.37 * ((ii) + 0.0046 * (i) * (i) + 1565000 / (i)
dhmno = -400376 + 46.48 * (ii) + 0.00406 * (i) * t(ii) + 368000 / 1(ii)
dhsio = -893931 + 58.91 * t(ii) + 0.00502 * t(ii) * (ii)
ti = 1(if) + (dheo * (e(if) - ¢(ii - 1)) 7 12 + dhsio * (si(ii) - si(ii - 1))/ 2/ 28 + dhmno *
(min(ii) - mn(ii - 1)) / 55 + dhero * (cx(i) - er(ii - 1))) * wm /100 / (1.1966 * ws + 0.84 * wm)

kero = Exp(-31132 /ti + 19.518)
kersi = Exp(864.4 / ti + 1,7837)
kmne = Exp(-26714 /i + 17.7)

kmnsi = Exp(10565 / ti - 0.065)

100 If ii > 1000 Then GoTo 1100
GoTo 2600
1100 Ifii > 1500 Then GoTo 2100
qo = 400 * 1000000 / 3600
'GoTo 2600
2100 'go = 200 * 1000000 / 3600

2600 ss=2 % qo * gx/ 22400
If ii < 700 Then GoTo 2650
GoTo 2660
2650 xxx =100 *mc * be * ss/ wm * 3

detxx(ii) = xxx
det = depx(i)
GoTo 2700
2660 creri(ii) = cr(if) - 2 * ke * 52/ (3 * ker * 12) * (c(ii) - pco * Exp(Log(fer) * (2/3))
* Exp(Log(cr(ii - 1)) * (2 /3)) / kero / fe)
ceri = peo * Exp(Log(fer) * (2 /3)) * Exp(Log(ereri(ii)) * (2 / 3)) / kero / fc
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detxx(ii) = 7.8 * ke / 1200 * (c(ii) - ceri) * 25
det = detxx(ii)

2700 dsit = 100 * msi / wm * bsi * ss
dmnt = 100 * mmn / wm * bmn * ss
dert= 100 * mer/ wm * ber * ss
2800 peo=pz/ (1 +(gn+qo* (1 - gx))/ 22400/ wm * 1200/ det)

If ii < 300 Or ii > 400 Then GoTo 400
c(ii) = c(ii) + gorfe * 0.08 / wm
er(ii) = er(ii) + gerfe * 0.62 / wm

400 cr(ii + 1) = er(if) - dert * dt

si(ii + 1) = si(ii) - dsit * dt
mn(ii + 1) = mn(ii) - dmnt * dt
c(it+ 1)=c(ii) - det * dt

qi = (11966 * ws + 0.84 * wm) * (ti - t(ii)) * 29
qsm = (dsit * 0.02564 + dmnt * 0.01545 + dort * 0.0175) * wm * 1(ii)
qsr=1.633 *3.14 % 100 * 100 * 1 * (x(ii) / 100 * (i) / 100 * t(ii) / 100 * (ii) / 100 - 1473/
100 * 1473 /100 * 1473 / 100 * 1473 / 100)
if ii > 300 Then GoTo 1000

GoTo 2500
1000 1f ii > 600 Then GoTo 2000

qn = 400 * 1000000 / 3600
GoTo 2500
2000 gn="720 * 0.9 * 1000000 / 3600
2500 qg=>5.425*qn-+51.05 * wm * Abs(dct)
qm = 27.95 * 150 * (1(i) - 298)
If it < 300 Then GoTo 3100
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1(if) = t(if) - (402 * gerfe + 40.38 * gcao) / (1.1966 * ws + 0.84 * wm)
3100 t(ii + 1) =t(i) + (qi - gsm - gsr - qg - qm) * dt / (1.1966 * ws + 0.84 * wm}

tt=1(ii + 1) - 273
If ii <> 60 * xii Then GoTo 4000

List! Addltem Format(" ")} & Format(ii / 60, "####") & Format(" 7} "y &
Format(c(ii), "#.#4#") & Format("%") & Format(" " & Format(dctxx(ii) * 60, "#.####E#")
detxa(ii) = Abs(detxx(ii) * 100 * 60 * 100) / 100

55688 = 58885 + Str(t(ii))

xii=xii+1

4000 qi=ii+1-
If ¢(ii) > Val(Text14) Then GoTo §
If ii < 2000 Then GoTo 5

Clipboard.Clear
Clipboard.SetText sssss

sii =ii

oii = 800 * ii /3600 /2 + 400 *ii/3600/3 + 200 *ii/3600/6
nii = 400 * ii /3600 / 2
aii =800 * ii / 3600 * 0.2 + 400 * ii / 3600 * 0.3
Text8.Text=" "
Text9.Text=" "
Textl]l, Text=" "
Text12.Text=" "
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Text9.SelText = Format(" [RBREHA] ") & Formai(sii / 60, "###.#4#") & Format(" 7rH")
Text8.SelText = Format(" 5 ¥ B ™) & Format(oii * 2, "###") & Format(" 3L 4™
Texil1.SelText = Format(" & # & ") & Format(nii * 2, "###") & Format(" L /")
Text12.SelText = Format(" & & & ") & Format(aii * 2, "####") & Format(" 3L /")
hei = oldy - Picture].ScaleHeight + 20

wid = oldx + Picture1.ScaleWidth - 40

Picturel.CurrentX = oldx - 2

Picture1.CurrentY = oldy
Picturel.Print 0

Forxt=1To5
If xt <= 0 Then
st=xt * wid / sii * 600
Picturel.CurrentX = oldx + st - 2
Picturel.CurrentY = oldy + 1
Picturel.Print xt * 10
Picturel.Line (oldx + st, oldy - 1)-(oldx + st, oldy), RGB{255, 0, 0}

End If
Next xt

Foryt=1To9

If yt <> 0 Then

st=yt * (heig- 10)/ 10
Picturel,CurrentX = oldx - 8

Picturel.CurrentY = oldy - st - 1
Picture].Print yt * 0.2
Picture1.Line {oldx, oldy - st)-(oldx + 1, oldy - st), RGB(255, 0, 0)
End If
Next yt

Picture!.CurrentX = oldx - 9

Picturel.CurrentY = oldy - 95
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Picture!.Print "[C%)]"
Picturel.CurrentX = oldx + 60
Picturel.CurrentY = oldy + 6

Picturel.Print "B} & (min) "
Foriii=1To i Step 1

Picture].PSet (oldx + ii * (wid) / sii, oldy - (c(iii) * 50)), RGB(225, 0, 0)

Picturel.PSet (oldx + iii * (wid) / sii, oldy - (detxx(iii) * 25000)), RGB(0, 225, 0)
Next iii
Picturel.CurrentX = oldx - 0

Picturel.CutrentY = oldy - 70
Picture!.Line -(oldx + (wid) / sii * (ii) * 0.5/ 1.5, oldy - 70), RGB(225, 0, 0)
Picture!.Line -(oldx + (wid) / sii * (ii) * 0.5/ 1.5, oldy - 42}, RGB(225, 0, 0)
Picture] Line -(oldx + (wid) / sii * (i) * 0.5/ 1.5, oldy - 42), RGB(225, 0, 0)
Picturel.Line -(oldx + (wid) / sii * (ii) * 0.5/ 1.5, oldy - 20), RGB(225, 0, 0}

Picturel.Line -(oldx + (wid) / sii * sii, oidy - 20), RGB(225, 0, 0}
Picturel.Line -(oldx + {(wid) / sii * sii, oldy - 0), RGB(225, 0, 0)

Picturel.CurrentX = oldx - 0
Picturel.CurrentY =oldy - 35
Picturel.Line -(oldx + (ii + 2) * 0.5 / 1.5 * (wid) / sii, oldy - 35), RGB(0, 225, 0)
Picturel.Line (oldx + (ii + 2) * 0.5/ 1.5 * (wid) / sii, oldy - 0)~(oldx + (ii + 2) * 0.5/ 1.5 * {wid)
/ sii, oldy - 35), RGB(0, 225, 0)
Picturel.Line -(oldx + (ii + 2) * 0.5 / 1.5 * (wid) / sii, oldy - 60), RGB(0, 0, 225)
Picturel.Line -(oldx +ii * 0.8 / 1.5 * (wid) / sii, oldy - 60), RGB(0, 0, 225}
Picturel Line -(oldx +ii * 0.8 / 1.5 * (wid) / sii, oldy - 75), RGB(0, 0, 225)
Picturel.Line (oldx + ii * {wid) / sii, oldy - 75), RGB(0, 0, 225)

Picturel.Line -(oldx + ii * (wid) / sii, oldy - 0), RGB(0, 0, 225)
Picture,CurrentX = oldx + ii * (wid} / sii + 2
Picture1.CurrentY = oldy - (c(ii) * 50) - 2
Picture1.Print (Format(c(ii), "#.##") & ("%"))
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End SubPrivate Sub Command11_Click{)
Listl.Clear
With Picturel
ScaleMode = 6
oldx =10
oldy =95
heig = Picturel.ScaleHeight
widt = Picture 1 .ScaleWidth
Cls
Picturel.Line (oldx, oldy)-(oldx, oldy - .ScaleHeight + 20), RGB(255, 0, 0)
Picturel.Line (oldx, oldy)-(oldx + .ScaleWidth - 10, oldy), RGB(255, 0, 0)
End With
Picturei.CurrentX = oldx - 2
Picturel.CurrentY = oldy
Picturel.Print 0
Forxt=1To 8
Ifxt < 0 Then
st=xt * (widt - oldx) /7
Picturel .CurrentX = oldx -+ st -2
Picturel.CurrentY = oldy + 1
Picture!.Print xt * 10
Picturel.Line (cldx + st, oldy - 1)-(oldx + st, oldy), RGB(255, 0, 0)
End If
Next xt
Foryt=1To9
If yt <> 0 Then
st =yt * (heig - 10)/ 10
Picturel .CurrentX = oldx - 8
Picturel.CurrentY = oldy - st - 1
Picture1.Print yt * 50 + 1450
Picturel.Line (oldx, cldy - st)-(oldx + 1, oldy - st), RGB(255, 0, 0)
End If
Next yt
Picture1.CurrentX = oldx - 9
Picture1.CurrentY = oldy - 95
Picture1.Print "{& /¥ C"
Picturel .CurrentX = oldx + 60
Picturel.CurrentY = oldy + 6
Picturel.Print "B 18] (min) *
c(1) = Val(Textl)
cr{1) = Val(Text2)
ni{1) = Val(Text3)
mn(1) = Val(Text4)
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si(1) = Val(Text5)
t(1) = Val(Text6)
wm = Val(Text7)
gerfe = Val(Text10) * 1000
dt=1
creri(0) = cr(1)
w1)=273 +1(1)
ws = wm * 1000000 * 0.02
wm = win * 1000000 - ws
go = 800 * 1000000 / 3600
an = 400 * 1000000 / 3600
pz=1
gecao = 300000
mc =12
mer = 52
mmn = 55
msi = 28
ddc = 0.0025
dder = 0.00304
ddmn =90.0018
ddsi = 0.0013
ddo = 0.00134
ke =2 * Sqr(Sqr(981 * 0.167) / 106/ 3.14 * ddc)
ker =2 * Sqr(Sqr(981 * 0.167)/ 100/ 3.14 * ddcr)
kmn =2 * Sqr(Sqr(981 * 0.167) / 100 / 3.14 * ddmn)
ksi=2 * Sqr{Sqr(981 * 0.167)/ 100 / 3.14 * ddsi)
kkc =9.433 * Exp(2 / 3 * Log(ddc))
kker = 9.433 * Exp(2 / 3 * Log(ddcr))
kkmn = 9.433 * Exp(2 / 3 * Log(ddmn))
kksi =9.433 * Exp(2 / 3 * Log(ddsi)}
it =1
5 If ¢(ii) <= 0 Then ¢(ii) = c(ii- 1)
If cx(ii) <= 0 Then cr(ii) = cr(ii - 1)
If si(ii) <= 0 Then si(ii) = siii - 1)
If mn(ii) <= 0 Then mn(ii) = mn(ii - 1)
mk = ke * c(ii) / mc + ker * er(ii) / mer + kmn * mn(ii) / mmn + ksi * si(ii) / msi
bc = ke * ¢(ii) / mk / me
ber = ker * ¢r(if) / mk / mer
bmn = kmn * mn(ii) / mk / mmn
bsi = ksi * si(ii) / mk / msi
fe = Exp(Log(10) * (0.14 * c(ii) - 0.024 * cr(ji) + 0.016 * 0.1 - 0,012 * mn(ii) - 0.008 * 0.1 +
0.012*8-0.34 *0.01 +0.051 * 0.03 + 0.046 * 0.04 + 0.08 * si(ii) - 0.005 * 0.05))
fmn = Exp(Log(10) * {-0.1 * c(ii) - 0.083 * 0.01 - 0.004 * 0.03 + 0.048 * 0.04))
fsi = Exp(Log(10) * (0.018 * c(ii) - 0.0003 * 17))
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for = Exp(Log(10) * (0.052 * c(ii) - 0.0129 * cr(ii) + 0.0018 * 0.1 - 0.0093 * 8 - 0.22 * 0.01 +
0.144 * 0.03 - 0.064 * 0.04 + 0.023 * si(ii)))
fo = Exp(Log(10) * (-0.65 * c(ii) - 0.064 * cx(ii) - 0.01 * 0.1 - 0.026 * mn(ii) - 0.005 * 0.1 +
0.006*8-02%0.01+0.07%0.03+1*0.04-0.16 * si(ii)))
aa= 137.6 * (qo + qu}
dhoo =-119302 + 28.41 * (i) + 0.00205 * t(if) * t{ii) + 46000 / t(ii)
dhero=-1170912 + 119.37 * (i) + 0.0046 * t(ii) * t(if) + 1565000 / #(ii)
dhmno = -400376 + 46.48 * 1(ii) + 000406 * t(ii) * t(ii) + 368000 / t(ii)
dhsio = -893931 + 58.91 * (ii) + 0.00502 * t(ii) * t(ii)
ti = t(ii) - 1 /200 / aa * (bc * dhco / 12 + bsi * dhsio / 2 / 28 + bmn * dhmno / 55 + ber *
dhero / 52) * wim / 100
coi = Exp(Log(10) * (-6320 / ti + 2.734)) / 1600
kero = Exp(-31132/ti + 19.518)
kersi = Exp(864.4 / ti + 1.7837)
kmnc = Exp(-26714 /i + 17.7)
kmnsi = Exp(10565 / ti - 0.065)
jj=05
alf = Sqr(3.14 * dt * (ke * (1 - jj) * coi + mk))
bt=(alf /2 + 3.14 / 4/ alf) * (alf / Sqr(3.14)) + 0.5 * Exp(-alf * alf/ 3.14)
If Abs(bt - jj) < 0.01 Then GoTo 100 '
If ii > 300 Then GoTo 1100
GoTo 2600
1100 1f ii > 500 Then GoTo 2100
go = 600 * 1000000 / 3600
GoTo 2600
2160 go = 200 * 1000000 / 3600
2600 ss =2 * qo /22400
det=-100* mc/wm * bc * ss
dsit =-100 * msi/ wm * bsi * ss
dmnt = -100 * mmn / win * bmn * ss
dert =-100 * mer / wm * ber * ss
peo = pz /(1 +qn /22400 / wm * 1200 / (-dct))
creri(ii) = er(ii) - 2 * kke / (3 * kker) * (c(i) - pco * Exp(Log(fer) * (2 / 3)) *
Exp(Log(ereri(ii - 1)) * (2 /3)) / kero / fc)
ceri = peo * Exp(Log(fer) * (2 /7 3)) * Exp(Log(creri(ii)) * (2 /3)) / kero / fe
jeer = kke * (c(ii) - ccri)
cmni = peo * fmn / kmne / fc * (mn(ii) - kke * c(ii) / Kkmn) /(1 -kke * pco * fmn /
(kkmn * kmnc * fc))
jsier = kker * (cr(ii) - creri(ii)) * 100
jemn = kke * (c(ii) - cmni)
If ii <300 Or ii > 400 Then GoTo 400
c{iiy = ¢(ii) + gerfe / 50 * 0.08 * 100 / wm
or(ii) = er(ii) + gerfe /200 * 0.62 * 100/ w
400 er(ii + 1) =cr(ii) - 52 * 100/ wm * (2/3 * ber * ss - jsicr) * dt
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si(ii + 1) = si(il) - 2800 / wm * (1/2 * bsi * ss + (3 / 4) * jsicr) * dt
mn(ii + 1) = mn(ii) - 5500 / wm * (bmn * ss) * dt
c(ii + 1) = c(ii) - 1200 / wm * (bc * ss * 10 + jeer * 100 + jomn * 150) * dt
qi=2"*aa*(ti- (i)
gsm = (bsi * 0.02564 + bmn * 0.01545 + ber * 0.0175) * wm
qsr = 1.633 * (1(ii) / 100 * t(if) / 100 * t(i) / 100 * 1(ii) / 100 - 273 / 100 * 273 / 100 * 273/
100 * 273/ 100}
Ifii > 300 Then GoTo 1000
GoTo 2500
1000 Ifii > 600 Then GoTo 2000
qn =720 * 1000000 / 3600
GoTo 2500
2000 qn =920 * 1000000 / 3600
2500 qg=5.425*qn* 16 + 51.05 * wm * Abs(dct) * 10
qm =27.95 * 220 * (i(ii) - 298)
[fii <> 300 Then GoTo 3100
t(ii) = t(ii) - (402 * 4 * gerfe + 40.38 * geao) / (1.1966 * ws + 0.84 * wm)
3100 t(ii + 1) = t(ii) + (qi + gsm - qsr - qg - qm) * dt / (1.1966 * ws + 0.84 * wm)
tt=1ii+1)-273 :
List!.Addlem Format(" ") & Format(ii / 860 * 40, "“####") & Format(" 4§
") & Format(tt, "#### #4") & Format{" C f£")
fi=ii+1
If e(ii) > Val(Text14) Then GoTo 5
sii =1i /860 * 40
oli=800*1i/860*40/60*% 0.5+ 500 *ii*0.3/860*40/60+240*ii*0.2/860* 40
{60
nii =400 *ii/ 860 * 40/ 60 * 0.5
Ali=920*ii/860*40/60*0.2+720*ii/860*40/60* 0.3
Text8. Text=" "
Text9. Text=" "
Textll.Text=" "
Text12.Text=" "
Text9.SelText = Format("B Bt (8] ™) & Format(sii, "### #4") & Format(" 4+&h")
Text8.SelText = Format(" B ¥ ¥ ") & Format(oii, "###") & Format(" IL77")
Text11.SelText = Format(" S & ") & Format(nii, "#4#") & Format(" 3"
Text12.SelText = Format("E S & ") & Format(aii, "####") & Format(" ")
Foriii=1 Toiii
Picture}.PSet (oldx + iii * (widt - oldx) / 1.5/ 860 * 6 / 7, oldy - (29 + (t(iii) - 273) *
(heig - 10) / 500 - 29 * heig / 10)), RGB(225, 0, 0)
Next iii
Picturel.Line (oldx + 300 * (widt - oidx)/ 1.5/860 * 6 / 7, oldy - (29 + (1{299) - 273)
* (heig - 10) / 500 - 29 * heig / 10))~(oldx + 300 / 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - (29 +
{t(300) - 273) * (heig - 10) / 500 - 29 * heig / 10)), RGB(255, 0, 0)
Picturel.CurrentX = cldx - 0
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Picturel.CurrentY = oldy - 70
Picturel.Line -{oldx + ii * 0.5/ 1.5 * (widt - oldx) / 860 * 6/ 7, oldy - 70), RGB(225, 0, 0)
Picturel.Line -(oldx + ii * 0.5/ 1,5 * (widt - oldx) / 860 * 6/ 7, oldy - 42), RGB(225, 0, 0)
Picturel.Line -(oldx + ii * 0.8 / 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 42), RGB(225, 0, 0)
Picture]l.Line -(oldx + ii * 0.8/ 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 20), RGB(225, 0, 0)
Picturel.Line -(oldx + (ii - 30) / 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 20), RGB(225, 0, 0)
Picturel.Line -(oldx + (ii - 30)/ 1.5 * (widt - oldx) / 860 * 6/ 7, oldy - 0), RGB(225, 0, 0}
Picturel.CurrentX = oldx - 0
Picturel.CurrentY = oldy - 35
Picturel.Line <(oldx + (il + 2) * 0.5 / 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 35), RGB(0, 225, 0)
Picturel.Line (oldx + (ii + 2) * 0.5/ 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 0)-(oldx + (ii + 2) *
0.5/1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 35), RGB(0, 225, 0) '
Picturel.Line ~(oldx + (i + 2) * 0.5/ 1.5 * (widt - oldx} / 860 * 6 / 7, oldy - 60), RGB(0, 0, 225)
Picturel.Line <(oldx +1i * 0.8 / 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 60), RGB(0, 0, 225)
Picture!.Line -(oldx + ii * 0.8 / 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 75), RGB(0, 0, 225)
Picturel.Line -(oldx +ii/ 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 75), RGB(0, 0, 225)
Picturel.Line -(oldx + ii / 1.5 * (widt - oldx) / 860 * 6 / 7, oldy - 0), RGB(0, 0, 225)
Picturel.CurrentX = oldx +ii/ 1.5 * (widt - oldx) /860 * 6 /T + 2
Picturel.CurrentY = oldy - (29 + (t(ii) - 273) * (heig - 10)/ 500 - 29 * heig / 10) - 2
Picture1.Print (Format(t(ii) - 273, "####") & (" C")
End Sub
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