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J2ET73 A—ECATOXRZRORBERRE (4—EAORETIT=970" )

(a) blEERTOT— 5B (d) EZe4 e 2.6kg/s. BHKEE 1.5/

(e) EZXITE2.6kg/s. BEKERE2.48/s

(c) TEZeRifi 8 2.8kg/s. BHUKFER&3.0g/s (f) FZeRiE2.6kg/s. HEUKEFRE 3.0g/s
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1881 / XNWREO—-2ROBIIREE
k1 (a) / XOVRBLEHERS
/X)L R T ER JXIWRESHAEE
X y (FRED y(E X )
a(r=130) [ b(r=145) | <(r=160) [ 1] ]

-1.50 1.80 4.65 5.25 5.90 0.00 3.40 3.40
-1.00 0.85 6.00 6.60 7.25 0.50 1.90 5.25

0.00 0.00 7.65 8.40 9.10 1.00 1.50 6.12

1.00 -0.30 8.90 9.65 10.45 2.00 1.40 7.35

2.00 -0.40 9.80 10.65 11.50 3.00 1.58 8.33

3.00 -0.25 10.65 11.50 12.40 4.00 1.92 9.17

4.00 0.00 11.30 12.20 13.10 5.00 2.48 9.84

5.00 0.45 11.95 12.80 13.70 6.00 3.03 10.43

6.00 1.00 12.45 13.33 14.25 8.00 4.20 11.35

8.00 2.20 13.30 14.20 15.10 10.00 5.25 12.05
10.00 3.35 13.90 14.80 15.70 12.50 6.36 12.68
12.50 450 14.40 15.25 16.15 15.00 7.18 12.88
15.00 5.30 14.65 15.45 16.30 20.00 7.97 12.60
20.00 6.20 14.40 15.15 15.90 25.00 7.78 11.47
25.00 5.95 13.25 13.90 1450 30.00 6.67 9.75
30.00 495 11.40 11.90 12.40 35.00 5.10 7.65
35.00 3.60 9.15 9.55 9.95 40.00 3.36 5.30
40.00 2.00 6.65 6.95 7.20 42.50 2.40 408
42.50 1.20 5.38 5.58 5.78 45.00 1.35 2.83
45.00 0.20 4.03 415 427 47.00 0.45 1.75
47.50 -0.85 2.65 2.70 2.75 49.00 -0.54 0.60
50.00 0.00 0.60 0.60 0.60 50.00 -1.10 0.00

AR SRR e, 3o
y (BTEER) ohly B AR | (48.50, 0.30)
a(r=130) [b(r=145) [c(r=160) B EE 1.50mm
450 -1.55 -1.65 -1.75
3.00 -1.70 -1.75 -1.80
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k1 (b)) T — & BEIHEAE

O—42 KR 2 EIR _
BT@EA (r=130) BT @B (r=145) WrmC (r=160) O—42 A OER, AZ
X Y X Y X Y MrmEC (r=160)

0.000 | 0.000 0.000 | 0.000 0.000 [ 0.000
-0.375| -0327| -0375| -0.273| -0.381| -0.224 | A&ES HF X' Y
-0.821| -0469| -0800| -0.369| -0.793| -0.276 | 1 26 -9.850 4.300
-1335| -0428| -1.275| -0289 | -1.237| -0.156| 2 1.6 -5.300 4.425
-1.765 | -0.197 | -1655| -0040| -1574| 0116 3
-2201| 0189| -2029| 0345| -1892| 0525| 4
-2721| 0728| -2468| 0897| -2258| 1.080| 5
-3248| 1250| -2915| 1425 -2633| 1623| 6
-4562 | 2565| -4029| 2753| -3.566| 2.986
-5869| 3.895| -5.135| 4.095| -4490| 4.362
-8497| 6524| -7363| 6.750| -6.356| 7.087 BT @B (r=145)

1.6 0.500 1.925
1.6 4675 -2.225
1.4 8.000 -7.075
1.0 11.000 -12.175

-11.268 1 8836 -9748] 9.123| -8.396| 9.560

-14.153 | 10.894 | -12.260 | 11.269 | -10.581 | 11.829 [ A &S H&F X Y

-17.251 | 12.477 | -15.010 | 12.991 | -13.029 | 13.718 1 26 -10.938 3.475
-20.677 | 13.331 | -18.122 | 14.063 | -15.882 | 15.024 2 1.6 -6.350 4113
-22.490 | 13.536 | -19.789 | 14.400 | -17.432 | 15.500 3 1.6 -0.550 2.438
-24.403 [ 13.519 | -21.567 | 14.540 | -19.105 | 15.798 4 1.6 3975 -0.900
—-26.400 | 13.313 | -23.440 | 14510 | -20.884 | 15.944 5 1.4 8.400 -5.800
-27.608 | 13.169 | -24.573 | 14475 | -21.962 | 16.016 6 1.0 11.900 -10.563

-28.398 | 13.106 | -25.312 | 14.481 | -22.663 | 16.089
-29.160 | 13.105 | -26.020 | 14.542 | -23.329 | 16.214

-29.866 | 13.232 | -26.665 | 14.717 | -23.924 | 16.439 A (r=130)

-30.542 | 13.421 | -27.278 | 14948 | -24.484 | 16.716

-31.148 | 13.770 | -27.812| 15321 | -24956 | 17.119 | AEF S #AEZE X Y

-31.696 | 14.245 | -28.283 | 15.807 | -25.357 | 17.624 1 26 -12.025 2.650
-32.053 | 14.977 | -28.555 | 16.515 | —25.549 | 18.321 2 1.6 -7.400 3.800
-32.134 | 15.813 | -28.562 | 17.299 | -25.483 | 19.065 3 16 -1.600 2.950
-31.951 | 16.645 | —-28.324 | 18.057 | -25.187 | 19.762| 4 1.6 3.275 0.425
-31.460 | 17.568 | -27.793 | 18.874 | -24.608 | 20487 | 5 14 8.800 -4525
-30.779 | 18.404 | -27.093 | 19.596 | -23.876 | 21.107] 6 1.0 12.800 -8.950

-30.089 | 19.008 | -26.402 | 20.101 | -23.174 | 21.522
-29.303 | 19.570 | -25.627 | 20.558 | -22.396 | 21.884
-28.313 | 20.077 | -24.666 | 20.949 | -21.449 | 22.165
-27.394 | 20426 | -23.785 | 21.199 | -20.589 | 22.320
-26.518 | 20.680 | -22.950 | 21.363 | -19.782 | 22.398
-24.880 | 20.935 | -21.408 | 21.466 | —-18.310 | 22.353
—-22.953 | 20.983 | -19.614 | 21.355 | -16.619 | 22.080
-21.140 | 20.778 { -17.947 | 21.017 | -15.069 | 21.605
-19.427 | 20.351 | -16.391 | 20.481 | -13.643 | 20.952
-17.786 | 19.765 | -14.914 | 19.804 | -12.304 | 20.172
-14.702 | 18.151 [ -12.180 | 18.054 | -9.874 | 18.257
-11.888 | 15934 | -9.747 ) 15.766 | -7.779 | 15.861
-9.288 | 13.242 | -7.551| 13.054 | -5.948 | 13.084
-6.788 | 10.327 | -5.466 | 10.144| -4.241| 10.130
-4359 | 7255 | -3459| 7093 -2.622| 7.049
-3.145| 5718 -2456 | 5567 -1.812| 5509
-1.945| 4.150| -1.469| 4.013| -1.020| 3.943
-1.352 | 3.350| -0983| 3222| -0633( 3.147
-0.759 | 2551 | -0497] 2431 -0246| 2352
-0.296 | 1.885| -0.121 1.775 0.050 | 1.695
0.182| 1.252 0270 | 1.148 0363 | 1.064
0.242 | 0.539 0.269 | 0.481 0.300 [ 0.431
0.000 | 0.000 0.000 | 0.000 0.000 | 0.000

M EAD E L B BB &L B ECHE L
X X Y X Y
-17.070 | 13.406 | —14.706 | 13.854 | —-12.661 | 14.509
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%38% 2w (CPHI3E) MieHlE

fis#2 EFHAEMRTIOT5 L4

10 PROGVER$="MSS0,

20 KRMER ?- ili‘rmnhu77.&93826%!&(131‘}3’1‘;3)111
30 MSTO L VKK,

40 oMK T & nsnx e

42 GMFLOM~RHSFAICESEMFTS.

! 4t F=TSHE(1) L+ =TSHE(2) it_E=TSHE(3)

' B £ =TSHE (4) M =TSHE(5) B T =TSHE(6)

T THEE : #¥XiE B=-T(2) M=T(3) i=T4)

't MS60 £ D W=T(2) §=T(7) SE=T(3) B=T(28) NE=T (4) NW=T(29)
' RHTERAK1-2 (T()) RHAEERTS.

‘WX Y REH A A TSH(1)...TSH(6) DATALOGGER TR2724

100

110 HYDROGEN GAS TURBINE PERFORMANCE EXPERIMENT
120 "##*+*DATA AQUISITION PROGRAM*#*#++

130 '——OUTLINE OF THE PROGRAM——

140'  MAIN

150'  <SUBROUTINES>

160'  *CALIB - *INITIAL

170 *MES - (*INITIAL)

L8ITBER

180" - CGENERALS> -*SUBTIME *SUBBEEP *FLAGS

190° - <DATA /0> -*SUBINPUT *MONHD (or*MONRAM) *SLAVE
200 - <DISPLAY> -*MAINDISP *FLDIiSP

210 - CMEANMEAS> -*MEANMES *MEANCALC

20" - <FLOW RATE> -*F.RATE *ALPHRE

230 '

240 TMIPROGRAM is to be executed with the partner,
"SL80.BAS",in No.2 COMPUTOR.
260 BhersEsRsEREEEEEOSIRRS

270 "#*##* MAIN PROGRAM *++++

RO HHEEEREISISEEEIRSEBUIRNE

290 ‘ARRAYS

300 DIM PR(19),T(31) E(10) MPR (19) MT (31) ME(10) EC (10) ,PRSTR (19)
310 DIM PC($) D (9) COEF (5) EV (5) MEV (5)

320 DIM WW (5) RRE (5) ,AAL (5) MW (5) MRE () MAL (5)

330 DIMDP(5),AP(S) AOR (5) ,BD4(5)

340 DIM DRE(7) LRE

35 DIM ALPHO (7) ,ALPHl (7) ,ALPH2 (7) ,ALPH3 (7) ,ALPH4 (7) ,ALPHS (7)
360 DIM LPTS (10)

370 DIM TSH (6) MTSH (6)  TSHE (6) MTSHE (6)
380 'ORIFICE FLOW COEFFICIENT DATA

390 DATA 5000,10000,20000,30000,50000,100000, 1E6, IE7
400 DATA 0.690,0.678,0.673,0.667,0.663,0.660,0.659

410 DATA 0.619,0.613,0.611,0.608,0.607,0.607,0.606,0.606 ‘COOL AIR #1

420 DATA 0.695,0.682,0.677,0.671,0.667,0.664,0.663 ‘COOL AIR #2

430 DATA 0.731,0.714,0.707,0.700,0.695,0.691,0.689 ‘COOL AIR #3

440 DATA 0.803,0.792,0.782,0.772,0.762,0.761 ‘COOL AIR #4

450 DATA 0611, ososomsowoso:ooo:osozosoz 'COOL AIR #5

460 FOR I=0 TO 7:READ DRE (1) NEXT

470 FOR 1=0 TO 7Ln£(l)=LOG(DnE(1)) :NEXT 1

430 FOR I=1 TO 7:READ ALPHO (I) :NEXT I

490 FOR 1=0 TO 7:READ ALPHI (1) :NEXT I

500 FOR I=1 TO 7:READ ALPH2 (I) :NEXT I

510 FOR I=1 TO 7:READ ALPH3 (I) :NEXT I

520 FOR I=2 TO 7:READ ALPH4 (I) :NEXT I

530 FOR I=0 TO 7:READ ALPHS (I) NEXT I

540 'ORIFICE DIMENSIONS IN mm

550 DP(0)=304.7 :DORO=193 :BDDO=DORO/DP (0) :BD4 (0)=BDDO*BDDO*BDDO*BDDO
560 DP(1)=52.9 :DOR1=20! .BDD1=DORYDP (1) :BD4(1)=BDDI*BDD1*BDDI1*BDDI
$70 DP(2)=DP(1) :DOR2=34! :BDD2=DOR2/DP (2) :BD4 (2) =BDD2*BDD2*BDD2*BDD2
$80 DP(3)=DP(1) :DOR3=37! :BDD3=DOR3/DP (3) :BD4 (3) =BDD3*BDD3*BDD3*BDD3
590 DP (4)=DP(1) :DOR4=42.3 :BDD4=DOR4/DP (4) :BD4 (4) *BDD4*BDD4*BDD4*BDD4
600 DP(5)=52.9 :DORS=16.7 :BDDS=DORS/DP (5) :BD4(5)=BDDS*BDDS*BDDS*BDDS
610 'AREAS IN m sq

620 DP (0} =DP (0) /1000 :DP (1) =DP (1) /1000

630 DP(2)=DP(1) :DP(3)=DP(1) :DP(4)=DP(1):DP(5)=DP(1}

640 AP (0) =25*3.1415*DP(0) *DP (0)

650 AP (1)=25*3.1415*DP (1) *DP (1)

660 AP (2) =AP (1) :AP(3) =AP (1) :AP (4) =AP (1) :AP (5) =AP (1)

670 AOR (0)=25*3.1415*DORO*DORO/1E+06

680 AOR (1)=.25%3.1415*DOR1*DORY/1E+06

690 AOR (2)=.25¥3.1415*DOR2*DOR2/1E+06

700 AOR (3) =25%3.1415*DOR3*DOR3Y/1E+06

710 AOR (4) =.25¥3.1415*DOR4*DOR4/IE+06

720 AOR (5) =.25*3.141 S*DORS*DORS/IE+06

730"

'REYNOLDS NUMBER
AR

740 'FUNCTION FOR VISCOUSITY OF AIR

750 A#= .0000017542689#:B#=.0000000050102678#:C#=-3.2091612D-12
760 D#=1.801097D-15:E#=-4.2222132D-19

770 DEF FNMUE (T) =A#+T* (B#+T* (C#+T* (D#+T*E#) ) )

790 ‘COLOR SCREEN FOR FUNCTION KEYS
SCREEN 0,0,0:LINE (87,191) -(135,199) 2, BF
810 SCREEN 0,,1,0:.LINE (143,191) - (l?l 199) 2.BF

820 SCREEN 0,20
830 LINE (199,191) -(247,199) 2 BF-LINE (87,191) - (135,199) 2,BF
340

SCREEN 0,3,0
850 LINE (199,191) -(247,199) ,2,BF.LINE (143,191) - (191,199) 2,BF
860"

870 'CONSTANTS

880 G=9.807

890 KA=1417: RKA=VKA

900 R=29.27

910"

920 'CONSTANTS FOR mV TO DIMENSIONS

930 EC(0)=1 100K g-m=1000mV TORQUE

940 EC(1)=10!  '10000mm=1000mV TM280 REV meter analogue output

950 EC(2)=012 '1000mV=0 m3/hr 5000mV=48m3/hr H2 FLOW METER
960 ECH2=10001/60! 'H2 flow m3/h ~> Vmin

970 EC(3)=6 ‘6Kg/cmsq=10mV  H2 PRES. AT H2 FLOW METER

980 EC(4)=3 IKg/emsq=10mV  HYDROGEN PRES. AT NOZZLE RING INLET
990 EC(S)=6 * 'LUB OIL PRESSURE FOR COUPLING

1000 EC(6)=6 ' LUB OIL PRESSURE FOR FRONT BEARING

1000 EC(7)=6 ' LUB OIL PRESSURE FOR AFT BEARING

1020 EC(8)=1 ' Temp of GT BEARING

1030 EVC=1 ‘VM-80 0.IRANGE (0.1mm) =1V OUT=(1000mV)

1040

1050 CONSOLE 0,25,0,1: wnm{ mum 80

1060 CLS:COLOR 4:LOCATE 20

1o7ommvk:ﬁ&kﬁmﬂz & ERRR

1080 LOCATE 25,11:COLOR 7:PRINT " Prog. Ver.";PROGVERS
1090 COLOR 7
1100 LOCATE 20,1S:PRINT "4 B @ B {13 >*"DATES

1110 LOCATE 20,16:INPUT " ELWBMODOANE X TYI-/4-",CRDATES
1120 IF CRDATES <> "" THEN DATES=CRDATES

1130 LOCATE 20,18:PRINT " 7= 7 4" 0 # $] i3 oo > " TIMES

1140 LOCATE 2019:NPUT* i L VB8 38 O A 7 % & 315 -74—=CRTIMES:CLS
1150 IF CRTIMES <> "* THEN TIME$=CRTIMES

1160

1170 '~-—PRIMARY OPTION MENU——

180"
119 *PRIMARY

1200 CLS:COLOR 7:GOSUB *SUBTIME

1210 COLOR 4 LOCATE 25 SPRINT "7 5 A = U — % = a2 —"COLOR 7
1220 LOCATE 22,7PRINT "l-—E A KRB F ¥ ) T L—ra "

1230 LOCATE 22,9PRINT "2—-J /v — F > "

1240 LOCATE 22,11.PRINT "3—#

1250 LOCATE 25,14:INPUT "KEY IN 1,2 OR3";SS

1260 ON SS GOSUB *CALIB,*MES,*ALEND

1270 GOTO *PRIMARY

1280 *ALEND

1290 CLS:CONSOLE 0,25,1

1300 'KEY REDEFINITION

1310 KEY 1,"load "+CHRS (&H22) KEY 6,"save "+CHRS (&H22)

1320 KEY 2,"auto"KEY 7."key "

1330 KEY 3,"go to “KEY 8,"print

1340 KEY 4,"list"KEY 9,"edit ."+CHRS (&HD)

135 KEY 5, "run"+CHRS (&HD) KEY 10,“cont™+CHRS (&HD)

1360 END

1370
1380 '——— MAIN PROGRAM END ——
1390

1400
1410 ******SUBROUTINE FOR UCAM STRAIN COEFFICIENTS CALIBRATION####¢

1420

1430 —-SUBROUTINE *CALIB

1440 (PRESSURE-STRAIN COEFFICIENT CALIBRATION)
1450

1460 *CALIB

1470 OPEN "A:¥H2GT¥PRSTR1.DAT" FOR INPUT AS #1

1480 INPUT #1, CALDATES

1500 INPUT #1, PRSTR (1)

1510 NEXTI

1520 CLOSE #1

1530 PRINT CHRS (12) :LOCATE 25,5

1540 PRINT*EHERBOV T HAK"

1550 LOCATE 25,6:PRINT “1—0 # L R O R E"
1560 LOCATE 25,7:PRINT 20 " A& D J = b+ *
1570 LOCATE 25,9:INPUT " KEY IN 10R 2"SC:PRINT

1580 ON SC GOTO *CAL10,*CAL20

1590 *CAL10 :COLOR 6

1600 'GPIB INTERFACE CLEAR

1610 ISET IFC

1620 ISET REN

1630 CMD DELIM=0

1640 'INTTIALIZE

1650 CLS:LOCATE 25,5:COLOR 6:PRINT "U C AMD MMt & L % 7.

1660 LOCATE 256INPUT"£ THEh & ¥nricLE LA ? (M—/’r—) JYNS
1670 COLOR 4:GOSUB *INITIAL:GOSUB *SUBTIME

1680 LOCATE 258:PRINT "U C AM® ¥ ¥ {t# T "COLOR 7

1690 *CAL11

1700 LOCATE 25,10

1710 INPUT "Bl ¥ 5 F v X L& F="CHN

1720 LOCATE 28,11INPUT "&£ B L1 5?2 (J4-v3-)/N"YNS

1730 IF YN$S="N" OR YN$="n" GOTO *CALI11

1740 CALDATES=DATES

175 IF CHN < 10 THEN UCAMS="10A" :GOTO *CAL12

1760 IF CHN < 20 AND CHN >9 THEN UCAMS$="5B":GOTO *CAL13

1770  GOTO *CALCANSEL

1780 *CAL12 UCAM-10A

1790 CHNS$=RIGHTS (STRS (CHN) 1

1800 AS=" "+C}ms+'oo"cHNs+'oxx' :PRINT@ 10;A$

1810 PRINT@ 10,"MES"

1820 GOTO *CAL14

1830 *CAL13 'UCAM-5B

1840 CHNS$=RIGHTS (STRS (CHN) 1)

1850  A$="CHROO"+CHNS+"00"+CHNS+"01X"PRINT@ 5:A$

1860 PRINT@ 5;"MES"

1870 *CAL14

1880 K=0

1890 *CAL1S

1900 CLS:LOCATE 25,10

1910 PRINT "B T % F x v kA& B i2="CHN

1920 LOCATE 25, 1LINPUT £ h#t O A DA S (kgfim2) =*PCALIB

1930 PC (K) =PCALIB

1940 A$="STA":GOSUB *SUBTIME

1950 IF UCAMS$="10A" THEN PRINT@ 10;A$ ELSE PRINT@ $;.

1960 IF UCAMS="10A" THEN INPUT@ 10,CK,D (K) ELSE INPUT@ CK.D (K)
1970 IFD(K)=0 THENPRINT "H M LAEAT — #1230 TF. cozF(x)=o!
1980 IFD(K) <> 0 THEN COEF (K)=PC (K)/D(K)
1990 LOCATE 25,13:COLOR 4:PRINT "F ¥ > X /L & #="CHN;" D FE/ MM T"
2000 LOCATE 25,14:COLOR 7:INPUT * & > —BIBE L i‘r»x? (§9-7/N) " YNS
2010 IF YN$="N* OR YN$="n" GOTO *CAL16

2020 K=K+l :GOTO *CAL1S

2030 *CAL16

$CC=0

2050 FOR KK=0 TOK

2060 SCC=SCC+COEF (KK)
NEXT

KK
2080 PRSTR (CHN) =SCC/ (K+1) :GOSUB *SUBTIME
2090 PRINT CHRS (12) LOCATE 10,5:00LOR 4
2100 PRINT"® & # R ?‘i’ % U % =".CHN :PRINT:COLOR 7
2110 PRINT " P (kgf/m2) P/S (kgflmz)/(mon) .
2120 FORI=0TOK
2130 PRINT USING "#####.#*.PC (1) ;:PRINT " "
2140 PRINT USING "#####.#".D (1) ;PRINT * .
2150 PRINT USING "##.A###4", COEF (1)
2160 NEXT I

PRINT
2180 PRINT"?‘J\' v 2 A& B CHN;" @ U1 & R % i3 ="PRSTR (CHN)

2200 'CALCAN

2210 INPUT*£TOF v XA OB B &M T L E L2 (15-/3-/N) S YNS:CLS
2220 IF YN$="N" OR YN$="n" GOTO *CALI1

2230 LOCATE 25,5:COLOR 6

2240 W"Uf&ﬂ&zt!ﬁéhﬁf LB LA (94-74-/N) " YNS
2250 IF YN$="N" OR YN$="n" GOTO *C.

2260 OPEN "A:¥H2GT¥PRSTR1.DAT" FOR omw'r AS #1

2270 WRITE #1,CALDATES -

2280 FOR1=0 TO 19

2290 WRITE #1, PRSTR (I)

2300 NEXT |

2310 CLOSE #1

2320 GOTO *CAL30

2330 *CAL20 'TO SEE THE LAST CALIBRATION DATA

2340 OPEN "A:¥H2GT¥PRSTRLDAT" FOR INPUT AS #1

2350 INPUT #1, CALDATES

2360 FOR I=0 TO 19

2370 INPUT #1, PRSTR (I}

35

(185)



36

(186)

2380 NEXT1
2390 CLOSE #1

2400 CLS:COLOR 4.LOCATE 20,0:PRINT " N A MBOVTHHK D U & R
2410 LOCATE $5,1:COLOR 7:PRINT "= 5 E4 A B =",CALDATES

2420 LOCATE S2:PRINT"F ¥ » X L& &

2430 LOCATE 25,2:PRINT "0 3" % 4% 3 (kgf/m2) Micron"

2440 FOR I=0 TO 19:11=I+3

2450 LOCATE 15,I.PRINT |

2460 LOCATE 25II:PRINT USING “##.#####* PRSTR ( I)

2470 NEXT I

2480 GOSUB *SUBTIME

2490 *CAL30 'HARD COPY OF THE LIST OF STRAIN COEFFICIENTS
2500 COLOR 4:LOCATE 10,23

2510 INPUT "D 3 B HED Y X b R EIF L+ (19-/4-/N) SYNS
2520 COLOR 7

2530 IF YN$="N" OR YN$="n" GOTO *CAL.END

2540 GOSUB *COEFPRINT

2550 *CAL END

2560 CLS :LOCATE 25,5:COLOR 4

2570 INPUT"ENERBOX v U 7 L~ 35 » # T"YNS :COLOR 7
2580 RETURN

2590

2600 '~—SUBROUTINE FOR STRAIN COEFFICIENTS LPRINTING

2610 *COI

2620 LPRINT "THE LIST OF STRAIN COEFFICIENTS"

2630 LPRINT " CALIBRATION DATE=",CALDATES:LPRINT
2640 FORI=0TO 9

2650 LPRINT "CH NO.="L"  ":LPRINT USING "######" ;PRSTR (1) ;
2660 LPRINT TAB (30) ;*CH NO.="1+10;.LPRINT TAB (43)

2670 LPRINT USING "##.##4##" PRSTR (1+10)

2680 NEXT |

2690 'I=T:LPRINT “CH NO.=%I"  ":LPRINT USING "##.###4" ;PRSTR (1)
2700 LPRINT :LPRINT :LPRINT

2710 RETURN

2720

2730 "#**+*SUBROUTINE *INITIAL *#*»%

2740 — UCAM 10A AND 5B - STRAIN OF PRESSURE TO BE SET ZERO
2750 *INTTIAL

2760 '~ UCAM-10A PARAMETER SETTING-~

2770 CONSTANT,INTERVAL,PRINTER STORAGE ---> OFF

2780 PRINT@ 10;"COF,IOF,POF,SOF"

2790 PRINT@ 10;"CHR00000901X”  'SCANNING CH000 TO CHO09,REPEAT=01
2800 PRINT@ 10;"MODO7X,DUP009X" ‘PRES. TRANSDUCER CH000 TO CHO009
2810 '— UCAM-5B  PARAMETER SETTING--

2820 ' CONSTANT,INTERVAL,PRINTER ~-> OFF

2830 'PRINT@ 5;"COF.IOF, POF"

2840 ' SCANNING CHANNELS AND MODE SETIING

2850 PRINT@ 5;"CHR00000901X"  ‘SCANNING CH000 TO CH009 ,REPEAT=01
2860 PRINT@ 5"SETI07XDO09X" 'PRES.TRANSDUCER CH000 TO CHO09
2870 AS="INT

2880 PRINT@ 5;A$ :PRINT@ 10;AS 'INITIALIZE MODE SETTING

2890 AS="STA"

2900 PRINT@ 5;AS :PRINT@ 10;AS

2910 FOR K=0 TO 9

2920 INPUT @10 CK.D (K)

2930

2940 FOR K=o T09

2950 INPUT@ 5;CK,D (K)

2960 NEXT K

2970 RETURN

2980

2990

3000 "*****SUBROUTINES FOR MEASUREMENT#*#3+
3010
3020

3030 "#**+**SUBROUTINE *MES (MEASURE) **#+*
3040

3050 *MES

3060 *

3070 ISET IFC

3080 ISET REN

3090 CMD DELIM=0

3100 TIMEOUT=3

3110

3120 CONSOLE ,.1,1 :COLOR 7

3130 FOR [=1 TO 10 :KEY 1" ““NEXT I
3140 KEY 1,"AHEAD* KEY 2,"MN ON" :KEY 3,"MN OFF" :KEY 4,"MEAN"

3150 KEY $,"newdsp”

3160

3170 'ERROR TRAP BEGINS HERE

3180 ON ERROR GOTO *ERRTRP

3190 'TO READ THE PRESSURE-STRAIN COEFFICIENTS DATA

3200 OPEN "A:¥H2GTYPRSTR1.DAT" FOR INPUT AS #1

3210 INPUT #1, CALDATES

3220 FOR I=0TO 19

3230 INPUT #1, PRSTR (1)

3240 NEXT |

3250 CLOSE #1

3260 'UNIT CHANGE OF CH0,2,4,6,8,10,12,13...19 (kg/m2) --> (kg/cm2)

3270 FOR I=0 TO 12 STEP 2:PRSTR (I) =PRSTR (1) /10000!:NEXT I

3280 FOR =13 TO 19 :PRSTR (1) =PRSTR (1) /100001:NEXT I

3290

3300 *MESSTART

3310 'CHECK OF SLAVE COMPUTOR

3320 CLS :LOCATE 25,10

3330 PRINT'"No. 2COMPUTOR%ZRF—FLTLEE L

3340 PRINT@ 2;"SLAVE®

3350 'INPUT@ 2,YNS

3360 'IF YN$="YES" THEN *STARTI

3370 LOCATE 2512INPUT "7 — # ARV £+, fE&#PL LET. “YNS
3380 'GOTO *MEND

3390 *STARTL

3400

3410 *MESMORE

3420 MNFLAG=1

3430 PRINT CHRS (12) :GOSUB *SUBTIME :COLOR 4

3440 ‘LAST EXPERIMENT NUMBER TO RECALL

3450 OPEN “A:¥H2GTY¥LASTXN.DAT" FOR INPUT AS #1

3460 INPUT #1,PROGVERLS,LXNS,SCN, l’P TT,PPLO, momo,h‘rono CLOSE #1
3470 LOCATE 15,1:PRINT "Bf [8 0 R M & 5 S

3480 LOCATE 1S2INPUT "W XREBOA N E 12 (Jy—z% ) *EXPNUMS:COLOR 7
3490 [F EXPNUMS$="" THEN EXPNUM$=LXN$

3500

3510 LOCATE IS4PRINT "4 B O K&AE (mmHg) - s
3520 PRINT USING “###.4"PP

3530 LOCATE 15,S:INPUT * ELWAKEDA S £ & (J5-74-) "PAHG
3540 IF PAHG=0 THEN PAHG=PP

3550 LOCATE IS,7PRINT"4A B O X KHEE (T)

3560 PRINT USING "##.4#*TT
3570 LOCATE IS&INPUT" IELWKKBED AN F i3 (J9-7%-) " TAC

S

PR

3580 IF TAC=0 THEN TAC=TT
350 LOCATE I5,10:PRINT "3 @ B D X % ¥ > (& ———->"SCN
3600 LOCATE 15,11

3610 PRINT " ELVERDOANE i (Jh-s%-)

3620 IF NSCN$="" THEN SCN=SCN ELSE SCN=VAL ( NSCN$)

3630 LOCATE 15,13PRINT "M M MIEFE H B EM (kgem2) eeememd;
3640 PRINT USING "###",PPLO

3650 LOCATE 15,14
FLWEADANE i (J9-r%-) ":INPUT PLO

3660 PRINT "
3670 IF PLO=0 THEN PLO=PPLO

3680 LOCATE 15,16:PRINT "Mt BB @B AR EM (C) o>,
3690 PRINT USING "###.#"TTLO

3700 LOCATE 15,17

3710 PRINT* #erﬂxn)\hiﬂi(H-A -} ":INPUT TLO

3720 IF TLO=0 THEN TLO=TTL

3730 LOCATE 15,19

3740 INPUT"G T EMGE O ¥ o MEREE T 5 (19-74-)/(N) “YN§

3750 IF YN$="N" OR YN$="n" THEN RZERO=0 ELSE RZERO=1

3760 LOCATE 15,19

3770 INPUT"G T rA 7 DY MEMEET S (J4-r4-)/(N)“YNS

3780 IF YN$="N" OR YN$="n" THEN TORQ=0 ELSE TORQ=1

3790 "

3800 COLOR 4:LOCATE 15,19:PRINT STRINGS (60," *)

3810 LOCATE 15,19INPUT " D 5 £ } A & EIF L £+ (13-73-)/(N) "YN$
3820 IF YN$="N" OR YN$="n" GOTO *NOHEAD

3830 LPRINT
3840 LPRINT "s##sess 5k JURMEFRMA X & — £ L L BRI sovwors

INPUT NSCNS$

3850 LPRINT "+#+#sss Ver.="PROGVERS;" sereren
3860
3870 LPRINT " DATE="DATES." TIME="

TIMES
3880 LPRINT " PA :LPRINT USING “###.#*;PAHG; LPRINT * mmHg TA="
3890 LPRINT USING "###.#",TAC,.LPRINT " C*:LPRINT:LPRINT
3900

3910 'LOCATE 1520:INPUT "[E 1 ERK Y 2 b 2 BIF L E T2 (J5-v4-)/(N)“YNS
3920 'TF YN$="N" OR YN$="n" GOTO *NOHEAD ELSE GOSUB *COEFPRINT
3930 *NOHEAD:COLOR 6

3940 'LAST EXPERIMENT NUMBER RECORDED

3950 OPEN "A:¥H2GTYLASTXN.DAT" FOR OUTPUT AS #1

3960 WRITE #1,PROGVERS,EXPNUMS,SCN,PAHG, TAC,PLO, TLO,EZERO,ETORQ:CLOSE #1
3970 "TRANSFER NEW PARAMETERS TO THE SLAVE COMPUTOR

3980 PRINT@ 2;EXPNUMS PLO,TLO

3990 'UCAM INITIALIZATION

4000 LOCATE:swmmT"iJEL ASMIZUCAMOOMLE LET. N
4010 LOCATE 15,2 )

4020 PRINT “QTOE)J F¥oicEy b LELAMUI-/4-)? “COLOR7
4030 LOCATE 15,21

4040 INPUT" b L, fIM{LOLEARZTHRIZ N ZAH. “YNS
4050 COLOR 7

4060 IF YN$="N" OR YN$="n" THEN CLS :GOTO *NOINIT

4070 CMD DELIM=0

4080 COLOR 4:GOSUB *INITIAL

4090 CLS :LOCATE 258:PRINT "U C AM 0 #) #{£ # T ":COLOR 7

4100 *NOINIT

4110 --- UCAM-10A AND -SB GPIB PARAMETERS RESETTING —

4120 CMD DELIM=0

4130 PRINT@ 10;"CHR00014801X" ‘SCANNING CH000 TO CH148 REPEAT=01
4140 PRINT@ 10;"MODO7X,DUP009X" ‘PRES. TRANSMITER CHO00 TO CH009

4150 PRINT@ 10,;"MODO1X,DUP129X" 'CA THERM.COUPLE CH100 TO CH129
4160 'PRINT@ 10;"MODO0X,DUP129X" 'CH SKIPPING CH128 TO CH129

4170 PRINT@ 10;"MODORX DUP133X" ‘mV RANGE CH130 TO CH133

4180 PRINT@ 10;"MODO0X,DUP139X" 'CH SKIPPING CH134 TO CH139

4190 PRINT@ 10,"MODOSX,DUP148X" 'mV RANGE CH140 TO CH148

4200 PRINT@ 10;"MES” UCAM-10A MEASURE MODE

4210 PRINT@ 5;"MES" 'UCAM-5B MEASURE MODE

4220 '— TR2724 TEMPERATURE GPIB PARAMETERS SETTING

4230 CMD DELIM=2

4240 PROGRAM INITIALIZE, TEMP INTERNAL,PRINTER REVERSE

4250 PRINT@ 27,"TSITS50TS31*

4260 'GPIB ON,DELIMTER LF,SIMPLIFIED OUTPUT FORMAT,PRINTER OFF °
4270 PRINT@ 27;"W3MIDO1WO"

4280 'SET SCANNING CHANNEL

4290 PRINT@ 27;"SC01,12"

4300 'SET MAXIMUM SCANNING TIMES

4310 PRINT@ 27;"CNO00O1"

4320 ‘CHANNEL RANGE TYPE PROGRAMMING

4330 PRINT@ 27;"CPO1,12RGO8" 'CA THERMO COUPLE

4340 'OPEN DATA FILES OF EXPNUMS FOR MONITOR AND MEASURE

4350 OPEN "A:¥H2GTYDATA¥*+EXPNUM$+" MES" FOR OUTPUT AS #1

4360 WRITE #1, PROGVERS,EXPNUMS,SCN,PAHG,TAC:CLOSE #1

4370 OPEN "A:NH2GTYDATA¥"+EXPNUMS+" MON" FOR OUTPUT AS #2

4380 WRITE #2,PROGVERS,EXPNUMS,SCN,PAHG,TAC

439"

4400 ' OPEN MONITOR DATA FILE IN RAMDISK FOR EXP. NUMBER=EXPNUMS$
4410 'OPEN "D:*+EXPNUMS$+"MON" FOR OUTPUT AS #2

4420 'WRITE #2,PROGVERS,EXPNUMS,SCN,PAHG.TAC

430"

4440 '——TEMPORARY MEASUREMENT ROUTINE

4450

4460 FUNCTION KEY SET FOR TEMPORARY MEASUREMENT

4470 FLAG-0:MNFLAG=1:MESFLAG=0:MCFLAG=1:SWITCH$="CONT*

4480 ON KEY GOSUB *MFLAG1,*MFLAG2, *MFLAG3,*MFLAG4,*MFLAGS,*MFLAG6
4490 FOR I=1 TO 6 KEY (I} ON :NEXT I

4500 '

4510 GOSUB *TITLDISP

4520 PA=13.56*PAHG

4530 TEMPORARY MEASUREMENT ROUTINE

4540 *MESINTRO

4550 GOSUB *SUBTIME ‘MEASUREMENT STARTING TIME

4560 CMD DELIM=0

4570 PRINT@ 10;"STA"  'UCAM-10A START

4580 PRINT@ 5;"STA" TUCAM-5B START

4590 CMD DELIM=2

4600 PRINT@ 27."T1"
4610 GOSUB *SUBINPUT
4620 TPTIMEOS$=TPTIMES

4630 IF RZERO=1 THEN EZERO=E (1)

4640 IF TORQ=1 THEN ETORQ=E (0) ELSE GOTO *MESROUTINE

4650 'LAST EXPERIMENT NUMBER RECORDED AGAIN

4660 OPEN "A:YH2GT¥LASTXN.DAT" FOR OUTPUT AS #1

4670 WRITE #1 PROGVERS,EXPNUMS, SCN,PAHG, TAC,PLO, TLO,EZERO,ETORQ:CLOSE #1
4680 *MESROUTINE

469 TPTIMES=TIMES

4700 CMD DELIM=0

4710 PRINT@ 10;'STA"  UCAM-10A START

4720 PRINT@ 5,"STA" UCAM-5B START

4730 CMD DELIM=2

'TR2724 START

‘TR2724 START

ISP
4760 'AIR FLOW RATE CALCULATIONS
4770 FOR IOR=0 TO 5



AR 72

4780  IOR2=IOR*2:POR=PR (IOR2) *10000:DPO=PR (IOR2+1)
4790  IF IOR=0 THEN TOR=T (0) ELSE TOR=T(5)

4800  GOSUB *FRATE
4810  WW (IOR)=W:RRE (IOR) =RE:AAL (IOR) =AL
4820 NEXT IOR

4850 IF MESFLAG=0 AND MNFLAG=1 THEN SCREEN 0,,,1

4860 IF MESFLAG=0 AND MNFLAG=0 THEN SCREEN 0,,.2

4870 IF MNFLAG=1 THEN GOSUB *MONHD

4880 IF FLAG=4 THEN FLAG=0:MESFLAG=1:IMES=0:GOSUB *MEANMES.GOTO *SCRPRT
4890 IF MESFLAG=1 THEN GOSUB *MEANMES

4900 IF MESFLAG=2 THEN GOSUB *MEANCALC

4910 *SCRPRT

4920 IF MESFLAG=1 AND MNFLAG=1 THEN SCREEN 0,,,17

4930 IF MESFLAG=1 AND MNFLAG=0 THEN SCREEN 0,18

4940 GOSUB *SUBINPUT

4950 E(1)=E(1)-EZERO

4960 E (0) =E (0) -ETORQ

4970°

4980 TPTIMEOS$S=TPTIMES

4990 IF FLAG=1 THEN SWITCH$="END*:GOSUB *SLAVE

5000 IF FLAG=1 THEN CLOSE :SCREEN 0,,,0 :GOTO *MEND

5010 GOTO *MESROUTINE

5020 ‘ERROR TRAPS

5030 *ERRTRP

5040 LOCATE 0,23

5030 IF ERR=13] AND ERL=3340 THEN PRINT "No.2 COMP. NOT READY"
5060 IF ERR=131 AND ERL=3340 THEN RESUME *MESSTART

5070 IF ERR=128 THEN *ERRTRPI ELSE *ERRTRP2

5080 *ERRTRP1 'GPIB TIMEOUT ERROR

509 CLOSE

5100 COLOR $

5110  PRINT "GPIB TIME OVER -— LINE="ERL,

5120 GOSUB *SUBBEEP

5130 OOLOR 6:INPUT " B & %1t L % ¥ (V4-%-)“OKS :COLOR 7:CLS 3
5140 RESUME *ERRTRP3

5150 *ERRTRP2

5160 COLOR S:PRINT "ERROR CODE="ERR;" LINE=";ERL;

5170 OOLOR 6INPUT " i % P 1k L ¥ ¥ (J)-7%-) ,OKS :COLOR 7.CLS 3
5180 ON ERROR GOTO 0

5190 *ERRTRP3

5200 FERRTRP1=1:GOTO *MEND

5210 '~~=—ERRTRP ROUTINE END~—

520 *

5230 *MEND

5240 KEY OFF

5250 CLS

5260 LOCATE 20,5:COLOR 4.PRINT "8 E& M T L & LA. ":COLOR7
5270 LOCATE 20,1 :INPUT " 50 8t % Rk # L & -2 (Y-CRN) " YN§
5280 IF YN$="N" OR YN$="n" THEN *MEND3 ELSE GOTO *MESSTART
5290 IF FERRTRP1=1 THEN *ALEND

5300 *MEND3 :CLS 3

5310 RETURN

5320 '——SUBROUTINE *MES END-—

5330 IEREREAESEERNESSERI SRR R RS ES SN

5340 'e2er OUTINES*++**

SUBR(
5350 HIEREEPERIIRSAEEESEERRRINNNES

5380 TPTIMBS-HMESIDCATE 62,0:PRINT "3 7 5§ 3 =", TPTIMES:COLOR 7:RETURN
5390

5400 '—--SUBROUTINE BEEP WARNING

5410°

5420 *SUBBEEP

5430 FOR Bl=1 TO 15:BEEP 1:FOR I=0 TO 50:NEXT:BEEP 0:FOR =0 TO 20:NEXT.NEXT BI
5440 RETURN

5450

5460 '—-—-SUBROUTINES FOR FUNCTION KEY FLAGS

5470

5480 *MFLAG1:FLAG=1:RETURN

5490 *MFLAG2:MNFLAG=1:FLAG=0:RETURN

5500 *MFLAG3:MNFLAG=0:FLAG=0:RETURN

5510 *MFLAG4.FLAG=4:RETURN

3520 *MFLAGS:CLS:GOSUB *TITLDISP:-RETURN

5530 *MFLAG6.FLAG=6:RETURN

5540
5550 '#++#»SUBROUTINES FOR DATA [fO*+$+*
5560

5570 'SUBROUTINE FOR DATA AQUISITION
5580 *SUBINPUT

5590 '—DATA AQUISITION—

5600 CMD DELIM=0

5610 FOR I=10 TO 19

5620 INPUT@ S,CHPR(D)
5630 NEXT I

5640 FOR I=0 TO 9

5650 INPUT@ 10;CH,PR (I)

NEXT I

5670 FOR I=0 TO 29

5680 INPUT@ 10;CH,T(I)
NEXT

I
5700 FOR I=0 TO 3
5710 INPUT@ 10;CH.EV (I) :EV (I) =EVC*EV (1)

5730 FOR] T08
5740 lNPUT@ 10;CH.E (1)

5760 FOR TO 19
5770 PR(I)=PRSTR (I) *PR(I)
NEXT [

579 FOR =0 TO 8
5800 E(I)=EC(1)*E(I)
NEXT [

5820 E(2)=E(2)-12!
5830 E(2)=E(2) *ECH2* (11+E(3)/1.033)/ (14T (12) /273.15)
5840 CMDDE.]M-Z
5850 INPUT@ 27
5860 INPUT@Z'I.AA.'ISH(I)
5870 FOR I=2 TO
5875 INPUT@ 27.AA.TSH(I)
NEXT [

5885 FOR =1 TO 6
5890 INPUT@ 27,AA,TSHE (1)
NEXT [

 TPTIMEOS
5940 FOR I=0 TO 19 STEP 4:WRITE #2,PR (I) PR (I+1) PR (1+2) PR (1+3) :NEXT I

PR E38% 2w CRRISH) AR

5950 FOR I=0 TO 29 STEP S:WRITE #2,T (1), T (1+1) T (142) T (13) T (I+4) :NEXT
5960 WRITE #2,TSH (1), TSH (2) ,TSH (3) TSH (4) ,TSH (5) ,TSH (6)

3965 WRITE #2,TSHE (1) , TSHE (2) ,TSHE (3) ,TSHE (4) ,TSHE (5) , TSHE (6)
5970 wnrmn.E(o),E(l),E(z).E(a),E(a)E(S)E(G)En)a(s)

5980 WRITE #2,EV (0) EV (1) EV (2) EV(3)

5990 wnma#zwww)ww(|)ww(2)ww(3)ww(4)ww(s)

6000 RETURN

6010 '--~-SENDING DATA TO SLAVE CRT ADDRESS=2

6020 $SLAVE

6030 CMD DELIM=0

6040 PRINT@ 2;SWITCHS, TPTIMEOS

6030 PRINT@ 2,WW (0) PR (13) PR (14) MTREP,MTEX.E (0) E (1)

6060 PRINT@ 2;T(13),T(14) T(15) E(S) E(6) E(7) E(8)

6070 PRINT@ ZEV (0) EV(1) EV (2) EV (3)

6080 PRINT@ 2,T (16),T(17),T (18),T(19),T(20),T(21),T (22) ,T(23)
609 PRINT@ 2T (24) T(25) T(26) T(27)

6095 PRINT@ 2:TSHE (1) ,TSHE (2) ,TSHE (3) ,TSHE (4) ,TSHE (5) ,TSHE (6)
6100 RETURN

6110
6120 "+*++ SUBROUTINE FOR DISPLAY ***¢*

6150 *TTTLDISP

6160 CLS:COLOR 4

6170 LOCATE 25 . PRINT"®l & # #R
6180 COLOR 7

6190 LOCATE 62,0:PRINT ") T ¥ 30 =*
6200 LOCATE 5,2:COLOR SPRINT*# — ¥  # #§"COLOR7

6210 A$="t1 7) (PS) "+SPACES (5) +[E1 4& I (RPM) "+SPACES (5) +" b /v a (kg-m) "
6220 AS=AS+SPACES (5) +* 3 72 % 3t & ky/sec’

6230 LOCATE 0,3:PRINT AS

6240 A$=" A [ il B C*+SPACES (3) +"tH A m&twsma-:s(s) +ARE kglo ni*
6250 A$=AS+SPACES (3)+*t1 1 /E /1 kg/c nf

6260 LOCATE 0,5:PRINT A$

6270 ILF=14

6280 LOCATE 5,ILF:COLOR S:PRINT "5 & B & ¥ — #".COLOR

6290 AS="FR # £ "+SPACES (3) +" & kg/sec"+SPACES (4) +"WEE +SPACES 4)
6300 AS=AS+* % [E mmaq“+SPACES (4) +"ll X 'C*+SPACES (4) +'GT i i /£

6310 AS=AS+SPACES (4) +"GT ft M il "

6320 LPTS (0)="E &K “LPTS(D="H &1 *

6330 LPTS(2)="#r#¥ 1-2 "LPTS(3) ="My % 2 ’
6340 LPTS (4) ="#1 28 3 "LPTS(5)="M & 4 “LPTS (6) ="My % )v)"
6350 LOCATE O,ILF+1:PRINT AS

6360 FOR IL~2 TO 8 :LOCATE 0,ILF+IIL:PRINT LPTS ( IIL-2) :NEXT IIL

6370 ILH=11

6380 LOCATE S,ILH:COLOR SPRINT "k ¥ % R":COLOR7

6390 LOCATE S,ILH:COLOR 7

6400 AS=" 3 & NVm"+SPACES (5) +*[E /7 kg/c nf"+SPACES (5) +"R BE'C*
6410 AS=AS+SPACES (2) +*#t ¥ )2 E aig"+SPACES (3) +" 86481V M BE"
6420 LOCATE 0,ILH+1:PRINT AS

6430 ILC=7ILCI=ILC+L:ILC2=ILC+2:ILC3=ILC+3

6440 LOCATE 5,ILC:COLOR 5:PRINT "# #t 3 M & ¥ — #*COl

6450 AS="A [ i K C (+SPACES (11)+") A 0 /E 1 ("+SPACES (6)+')'
6460 LOCATE 0,ILC1:PRINT AS§

6470 AS="H{ QLA "+ ﬂiuil&ﬂl "+ [ 0K SE

6480 AS=AS+" H{ 018 S "+ Hi 0\ & NE "+ Dﬂm NW '+ ZHRE"
6490 LOCATE 0,ILC2:PRINT AS

6500 RETURN

6510 ‘~—-MAIN DATA DISPLAY

6520 *MAINDISP

6530 PS=E (0) *E (1) /716.2

6540

6550 FOR ll=2 TO 4:MTREP=MTREP+T (II) :NEXT Il

6560 MTREP=MTREP+T (7) +T (28) +T (29)

6570 MTREP=MTREP/6

6580 MTEX=0

6590 FOR Il=1 TO 12:MTEX=MTEX+T ([I+15) :NEXT Il

6600 MTEX=MTEX/12

6610 MNTSH=0

6620 FOR Il=] TO 6:MNTSH=MNTSH+TSH (II) :NEXT I

6630 MNTSH=MNTSH/6

6640 LOCATE 71,0:PRINT

6650 LOCATE 3,4:PRINT USING "## #".PS

6660 LOCATE 16,4:PRINT USING "#H##4" E (1)

6670 LOCATE 334:PRINT USING "### #4#";E ( 0)

6680 LOCATE 4,6:PRINT USING "##4.4"

6690 LOCATE 17,6:PRINT USING “#¥##.#" MTEX

6700 LOCATE 34,6:PRINT USING "“## ####*PR ( 13)

6710 LOCATE $0,6:PRINT USING "#.#4##"PR ( 14)

6720 FOR 1=0 TO S:LI=}+ILF+2:IP=1*2:IPD=IP+1

6730 IF I>1 THEN LI=I+ILF+3

6740 LOCATE 24 LLPRINT USING "##.##4#",PR (IP)

67%0 LOCATE 36,LEPRINT USING "#####.4".PR (IPD)

6760 IF I=0 THEN IT=0 ELSE IT=5

6770 LOCATE 48 LI:PRINT USING "##¥.#.T (IT)

6780 IF I=1 THEN *LCNEXT1 ELSE *LCNEXT2

6790 *LCNEXT1

6800 LOCATE 58 LEPRINT USING “#.##4#".PR (15)

6810 LOCATE 72,LI:PRINT USING "###.#".T (6)

6820 LOCATE S8,.LI+1:PRINT USING "## ####";PR ( 16)

6830 'LOCATE 72,LI+1:PRINT USING "##.#".T(7)

W E 5% =" EXPNUMS

SLCNEXT2
6830 IF 1<2 OR I=$ THEN *LCNEXT3
6860 LOCATE 58 LLPRINT USING "##.####" PR ( 15+1)
6870 LOCATE 72,LIPRINT USING "###.#",T (6+1)
*LCNEXT3

6890 NEXT I

6900 TLH2=ILH+2

6910 LOCATE 3,ILH2:PRINT USING "###4.#"E (2)
6920 LOCATE 19,ILH2:PRINT USING “#.##4"E (3)
6930 LOCATE 30,[ILH2:PRINT USING "###.4".T (12)
6940 LOCATE 45,ILH2:PRINT USING "#.#"E (4)
6950 LOCATE 60,ILH2:PRINT USING "####"T (11)
6960 '

6970 LOCATE 16,ILC1:PRINT USING "####.#*T (1)
6980 LOCATE 3$,ILC1:PRINT USING "####" PR ( 12)
6990 LOCATE 0,ILC3

7000 PRINT USING * WA T (2).T(7),T(3);T(28),T(4);T(29):
7010 PRINT USING " ##4.#" MTREP

7020 LOCATE 0,ILC3+1

7030 PRINT USING * #¥# *TSH (1) ;TSH (2) ;TSH (3) ;TSH (4) ;TSH (5) ;TSH (6 ;
7040 PRINT USING " #### #"MNTSH

7050 RETURN

7060 '-~——FLOW RATE DISPLAY

7070 *FLDISP

7080 LOCATE 51,4:PRINT USING “#.###4" WW (0)

7090 FOR I=0 TO 5

7100 LI=J+ILF+2:IF I> 1 THEN LI=I+ILF+3

7110 LOCATE 14,LIPRINT USING "#.##4#",WW (1)

7120 NEXT I

37
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713

0 RETURN
T140 SHEFRERRSRRRRRSES R RS RES SR

7150 #4+#$MEAN MEASUREMENT**+++
7160 *MEANMES

7170
7180
719
7200
7210
7220
7230
7235
7240
7250
7260
7270
7280
7290
7300
7310
7320
7325
7330
7340
7350
7360
7370
7380
7385
7390
7400
7410
7420
7430
7440
7450
7460
7470
7480
7485
7450
7500
7510
7520
7530
7540
7545
7550
7560
7570
7580
7590
7600

IMES=IMES+1

IF IMES=1 THEN OPEN "A:¥H2GT¥DATA¥'+EXPNUMS+" MES" FOR APPEND AS #1
IF IMES=1 THEN WRITE #1,SCN :TPTIME1$=TPTIMEOS

WRITE #1, TPTIMEOS

FOR 1=0 TO 19 STEP 4:WRITE #1,PR (1) PR (I+1) PR (1+2) PR (I+3) NEXT I
FOR I=0 TO 29 STEP $:WRITE #1,T (1), T (1+1) T (1+2) T (143) T (I+4) :NEXT I
WRITE #1,TSH (1) TSH (2) ,TSH (3) mm) JTSH (3) ,TSH (6)

WRITE #1.TSHE (1) ,TSHE (2) TSHE (3)  TSHE (4) TSHE ()  TSHE (6)
WRITE #1,E (0} ,E (1) E(2)£(3)£(4),E(5).E(6)£(7) E(8)

WRITE #1EV (0) EV (1) EV(2) EV (3)

WRITE #1.WW (03, WW (1), WW (2),WW (3) , WW (4),WW (5)

IF IMES=1 THEN *MZERO ELSE *MSUM

*MZERO

FOR 1=0 TO 19: MPR (I)=0: NEXT |

FOR 1=0 TO 29: MT (1) =0: NEXT I

FOR I=1 TO 6: MTSH (1)=0: NEXT 1

FOR I=1 TO 6: MTSHE (1) =0: NEXT I

FOR I1=0 TO 8: ME (1) =0: NEXT I

FOR I=0 TO 3: MEV (1) =0: NEXT 1

*MSUM

FOR 1=0 TO 19: MPR (1) =MPR (I) +PR (I) : NEXT [
FOR 1=0 TO 29: MT (I} =MT (I) +T (I) : NEXT I

FOR 1=1 TO 6: MTSH (1) =MTSH (1) +TSH (1) : NEXT |
FOR I=1 TO 6: MTSHE (1) =MTSHE (1) +TSHE (I) : NEXT I
FOR [=0 TO 8: ME (1) =ME (I) +E (I) : NEXT I

FOR 1=0 TO 3: MEV (1) =MEV () +EV.(I): NEXT |

IF IMES=SCN THEN *MEAN

*MEAN
= 08
FOR I=0 TO 19: MPR (1) =MFR (1) /SCN: NEXT I
FOR 1=0 TO 29: MT (I) =MT (I) /SCN: NEXT I
FOR I=1 TO 6: MTSH (1) =MTSH (I) /SCN: NEXT [
FOR I=1 TO 6: MTSHE (1) =MTSHE (I) /SCN: NEXT I
FOR I=0 TO 8: ME (1) =ME (I} /SCN: NEXT 1
FOR I=0 TO 3: MEV (1) =MEV (1) /SCN: NEXT I
WRITE #1, TPTIME1$+TPTIMELS
FOR =0 TO 19 STEP 4:WRITE #1,MPR (1) MPR (I+1) ,MPR (I+2) MPR (1+3) :NEXT I
FOR 1=0 TO 29 STEP 5:WRITE #1MT (I) MT (1+1) MT (I+2) MT (I+3) MT (I+4) :NEXT 1
WRITE #1,MTSH (1) MTSH (2) MTSH (3) MTSH (4) MTSH (5) MTSH (6)
WRITE #1,MTSHE (1) MTSHE (2) MTSHE (3) MTSHE (4) MTSHE (5) MTSHE (6}
WRITE #1,ME (0) ME (1) ME (2) ME (3) ME (4) ME (5) ,ME (6) ME{7) ME (8)
WRITE #1, MEV (0) MEV (1) MEV (2) MEV (3}
CLOSE #1
MESFLAG=2
RETURN

‘~—MEAN PERFORMANCE CALCULATION AND QUTPUT FOR LPRINTER

7610 *MEANCALC

7620

ON MCFLAG GOTO *MC1,*MC2

7630 *MC1

7640
7650
7660
7670
7680
7690
7700
7710
7720
7730
7740
7750
7760
70
7780

MPS=ME (0) *ME (1) /716.2
'MAIN AIR FLOW RATE

FOR IOR=0 TO $
IF IOR=0 THEN TOR=MT (0) ELSE TOR=MT (5)
IOR2=IOR*2:POR=MPR (IOR2) *10000!:DPO=MPR (IOR2+1)
GOSUB *F.RATE
MW (IOR) =W:MRE (I0R) =RE:MAL (IOR) =AL

NEXT IOR

MMTREP= (MT (2) +MT (3) +MT (4) +MT (7) +MT (28) +MT (29) } /6
MMTEX=0

FOR IIT=1 TO 12
MMTEX=MMTEX+MT ( 15+IIT)

NEXT IIT

MMTEX=MMTEX/12

MMTSH=0

FOR IIT=1 TO 6
MMTSH=MMTSH+MTSH (IIT)

NEXT IT

MMTSH=MMTSH/6

MMTSHE=0

FOR IIT=1 TO 6
MMTSHE=MMTSHE+MTSHE (IIT)

*MC2

LPRINT:LPRINT "EXPNUM = "EXPNUMS$
LPRINT "8 € ¥ ) =, TPTIMEI$;"< > ", TPTIMELS

7900 LPRINT STRINGS (29,"-") :LPRINT

8170
8180

8210
8220

"y —E T
LPRINT* 1 (PS)""  [EMGH rAzn ADHR
LPRINT* 1B A" )\DE?]“" HRAEH ERK
LPRINT USING "##4444#4 #*;MPS;
LPRINT USING " "-ME (1) ;
LPRINT USING "Mt #44" ME (0) ;
LPRINT USING "HH 4",
LPRINT USING WW'WR(IS) MPR(M)
LPRINT USING “#####. 444" MW (0)

"

;43
x

)
TP BB R+ IR AL SEY
A$=AS*" H 0B A T ORBE NE™+" B REE NWe Rt
LPRINT AS
LPRINT USING " #MT ( 2) ;MT (7) ;MT (3) ;MT (28) ;}MT (4) ;MT (29) ;
LPRINT USING "###### # MMTREP
LPRINT " *3 —/b F{t it
FOR 1=1 TO 6:LPRINT USING "##h#ai# 4" MTSH () ;:NEXT I
LPRINT USING "####4 4", H
LPRINT:LPRINT "K R & A A7 — 5~
LPRINT * W& Num" B En
LPRINT " #6486 9v9 M HEBEC
LPRINT USING "4 4" ME (2) ;
LPRINT USING “#asti# ##4" ME (4) ME (3) ;
LPRINT USING "M 8" MT (11) MT (12)
LPRINT:LPRINT "2 & 3 KBAR T — ¥ *
LPRINT "# #£ 4 3t & kg/s"" AL atg”," %/ mmaq
LPRINT * 1 " 5 &R K" RE&""GTQ@&!I“GT{#%E"
FOR LI=0 TO 5:.LI2=LI*2:LLI2=L12+1
IF LI=0 THEN MTT=MT (0) ELSE MTT=MT (5)

R ES"

8230 IF LI>1 THEN LILP=LI+] ELSE LILP=LI

8240 LPRINT LPTS (LILP) ;LPRINT USING "###é## ##" MW (LD) MPR (LI2) ;
8250 LPRINT USING “######.#*MPR (LLI2) MTT;

8260 LPRINT USING "###¥.#4"MAL (LI) ;

8270 LPRINT USING "########":MRE (LI)

8280 IF LI=0 THEN LPRINT * “:GOTO *LINEXT3

8290 IF LI=1 THEN *LINEXT] ELSE *LINEXT2

8300 *LINEXTI

8310 LPRINT USING #4444 MT (6);

8320 LPRINT USING "##4 ###"MPR ( 15)

8330 LPRINT LPT$ (LI+1);

8340 LPRINT TAB (70) ;;LPRINT USING "####.##"MPR ( 16) :GOTO *LINEXT3
*LINEXT2 :IF LI=5 THEN *LINEXT3

8360 LPRINT USING "###### #"MT (6+L1) ;
8370 LPRINT USING "4 " MPR ( 154L1)

7

8410 LPRINT® 457 )70 " MBMEE"" %
8420 LPRINT USING “#skihis 4 MT (15) ;MT (13) ;MT (14) ;

8430 LPRINT USING "kt #44" ME ( 5) ;ME (6) ME(7)

8440 LPRINT:LPRINT "7 — % (1 m)*

8450 LPRINT " Rfi#.EF"" mmz:s-- ®WET" GRWEL"
8460 LPRINT USING "M###H4" MEV (0) ;MEV (1) ;MEV (2) ;MEV (3)
8470 me'rLPnrN'r"niiﬂ& (C) =*;:LPRINT USING "###.#";ME (8)

8480 LPRINT "% — r/u:mﬂx )"

8490 LPRIN‘]"’ 1)77)"“ kA i |3
8500 LPRINT*

8505 LPRINT "

™
8510 LPRINT USING "######## #*MT (19) ;MT (16) ;MT (27) :MT (24)
8515 LPRINT* H1s&"
8520 LPRINT USING “S##e# 4" MT ( 20) ;MT (17) :MT (26) MT (23)
LPRINT " PS{UI"
8530 LPRINT USING mm#*m(u)m(u)m(zs)mm)
8535 LPRINT" *¥ —/ F{TBE
8540 LPRINT" 4L TF"" 4t‘1"" A
LPRINT" @ E"" i HT‘"" b
8550 ponxsnoéummusmc 44 4" MTSHE ( 1) ;:NEXT [

8580 MCFLAG=1:MESFLAG=0
8590 RETURN

8600 )
8610 #*#*++SUBROUTINE OF FLOW RATE CALCULATION®*#+%++

20
8630 *F.RATE
8640 IALP=IOR+1
IF DPO<0 THEN DPO=0
8660 IF POR<0 THEN POR=0
IF DPO<>0 GOTO *FRCALC
W=0:RE=0:AL=0:RETURN
*FRCALC
8700 POR=PA+POR
8710 RAIR=1.293*POR/10330/(1+.00367*TOR)
8720 U=FNMUE (TOR) RAIR*G
8730 EP=1-(.3707+.3184*BD4 (IOR) ) * (1- (1-DPO/POR) "RKA) ~.935
WEP=EP*AOR (IOR) *SQR (2*G*RAIR*DPQ)
8750 RE=1E+06

8780 W=AL*WEP

8790 V=W/RAIR/AP (IOR)
8800 RE=V*DP (IOR)/U
8810 NEXT IRE

8820 RETURN

£830 "
£840 SUBROUTINE FOR RE AND ALPH

8850 '

8860 *ALPHRE

8370 ON IALP GOTO *ALPO,*ALP],*ALP2, *ALP3 *ALP4,*ALPS
8880 *ALPO

8890 IF RECDRE (1) THEN AL=ALPHO(1) ELSE GOTO *ALP01
8900 RETURN

8910 *ALPOL

8920 FOR [=2 TO 7:IF RECDRE(I) GOTO *ALP02

8930 NEXT I

8940 AL=ALPHO (7) RETURN

8950 *ALPO2

8960 DAL=ALPHO (I-1) -ALPHO (1)

8970 DLRE=LRE (1) LRE (I-1)

8980 DLREC=LRE (1) -LOG (RE)

8990 AL=ALPHO (I) +DAL*DLREC/DLRE

9000 RETURN

9010

9020 *ALP1

9030 IF RE<DRE (0) THEN AL=ALPH1(0) ELSE GOTO *ALP11
9040 RETURN

9050 *ALP11

9060 FOR 1=1 TO 7.IF RECDRE(I) GOTO *ALP12
9070 NEXT 1

9080 AL=ALPH1 (7) :RETURN

9090 *ALP12

9100 DAL=ALPH]1 (1-1) -ALPH1 (1)

9110 DLRE=LRE (I) -LRE (I-1)

9120 DLREC=LRE (1) -LOG (RE)

9130 AL=ALPH1 (1) +DAL*DLREC/DLRE

9140 RETURN

9150

9160 *ALP2

9170 IF RE<DRE(1) THEN AL=ALPH2 (1) ELSE GOTO *ALP21
9180

9190 *ALP21

9200 FOR 1=2 TO 7:IF RECDRE (I) GOTO *ALP22
9210 NEXT 1

9220 AL=ALPH2 (7) RETURN

9230 *ALP22

9240 DAL=ALPH2 (I-}) -ALPH2 (I)

9250 DLRE=LRE (I) -LRE (I-1)

9260 DLREC=LRE (I) -LOG (RE)

9270 AL=ALPH2 (1) +DAL*DLREC/DLRE

9280 RETURN

9290

9300 *ALP3

9310 [F RE<DRE (1) THEN AL=ALPH3 (1) ELSE GOTO *ALP31
9320

9330 *ALP31

9340 FOR x—z TO 7:IF RECDRE (1) GOTO *ALP32
9350 NEXT

9360 AL‘ALPHS (7) :RETURN

9370 *ALP32
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9380 DAL=ALPH3 (1-1) -ALPH3 (I)

9390 DLRE=LRE (1) -LRE (I-1)

9400 DLREC=LRE (1) -LOG (RE}

9410 AL=ALPH3 (1) +DAL*DLREC/DLRE

9420 RETURN

9430

9440 *ALP4

9450 IF RECDRE(2) THEN AL=ALPH4 (2) ELSE GOTO *ALP41
RETURN ’

9460

9470 *ALP4)

9480 FOR [=3 TO 7:IF RE<DRE(I) GOTO *ALP42

9490 NEXT 1

9500 AL=ALPH4 (7} RETURN

9510 *ALP42

9520 DAL=ALPH4 (1-1) -ALPH4 (I)

9530 DLRE=LRE (1) -LRE (I-1)

9540 DLREC=LRE (I) -LOG (RE)

9550 AL=ALPH4 (I) +DAL*DLREC/DLRE

9560 RETURN

9570°

9580 *ALPS

9590 IF RECDRE (0) THEN AL=ALPHS (0) ELSE GOTO *ALPSL
RETURN

9600
9610 *ALPS1
9620 FOR I=1 TO 7.IF RECDRE(I) GOTO *ALPS2

NEXT I
9640 AL=ALPHS (7) RETURN
9650 *ALP52
9660 DAL=ALPHS (I-1) -ALPHS (1)
9670 DLRE=LRE () -LRE (I-1)
9680 DLREC=LRE (1) -LOG (RE)
9690 AL=ALPHS (1) +DAL*DLREC/DLRE
9700 RETURN

H3RE BT
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10 KRBERRGTERA T
20 'SLBO.BAS 93/8/26 SL50.BAS %
28w I/ HOBK S

2

vZ5s (SLAVE) A
X

KRBT EEBM 938026
WRITIRK 1 RRT

_ibrﬂ

50 'BEEP t #E % # I

90 'SL20BAS % R 7 — ¥ 4 @EFICE K-> SLAOBAS K0/8/4
100 ON ERROR GOTO *ERRORTRAP

110 CMD TIMEOUT=7

120 CMD DELIM=0

130 CONSOLE 0,24,1,1.COLOR 7:WIDTH LPRINT 80

220 DIM PR(19),T(31) E(10) EV (3)  TSHE (6)

230 DIM MSGS$ (6)

240 'COLOR SCREENS FOR FUNCTION KEY AND WARNING
250 SCREEN 0,0,0:LINE (31,191)-(79,199) ,2,BF

260 LYW=18! wa=|o

270 SCREEN 0

280 LINE (s'wa~4 S*LYW-2) - (500,8* (LYW+3) +2) ,7.B
290 SCREEN 0,2,0

300 LINE (3*LXW-48°LYW-2) - (500,3* (LYW+3)42) 7B
310 LINE (31, 191) (79,199) 2,BF

320 'CONSTANT!

330 PLO=2! ‘LOW LIMIT OF LUBE OIL. PRESSURE
340 TLO=90! ‘HIGH LIMIT OF LUBE TEMPERATURE
350 VIB=23 ‘HIGH LIMIT OF VIBRATION

360"

370 MSGS(1)="=% » 7 U 7/ “MSGS (2) ="=R1 i ¥ X "MSGS (3) ="=th i b % "
380 MSGS (6)="=7 — 7 Hi O "MSGS (4) ="=#ll #E 5 “MSGS (5) ="=1 IR W & "
390 'KEY DEFINITION

400 FOR I=1 TO 10KEY " * :NEXT I

410 'KEY 1,"becpOF" KEY 2,"newdsp”: KEY 3,"PRNTER": KEY 4,"FFEED"
415 KEY 1,"becpOF" :KEY 2,*ncwdsp"

420 'ON KEY GOSUB *KFLAGI,*KFLAG2,*KFLAG3 *KFLAG4

425 ON KEY GOSUB *KFLAG],*KFLAG2

430 'FOR I=1 TO 4KEY (I) ON:NEXTI

435 FORI=1 TO 2KEY (I) ON:NEXT I

440

450 'NO.1 COMPUTOR START CHECK

460 *START

470 CLS:SCREEN 0,,0:LOCATE 25,10

480 PRINT"H 2 FHMMOMMBETEL T

490 INPUT@ ;YNS

500 IF YN$="SLAVE" THEN *START!

510 'LOCATE 25,12.PRINT*5F — Z BR722 0 £+, #ME P LLET. "“END
520 *START]

530 LOCATE 25,12:PRINT "#i #ME SO F— ¥ £ b TT. "

540 INPUT@ | ,PLO,TLO

550 BFLAG=1PFLAG=0:FFD=2

$60 TITLE DISPLAY

570 *TITLE

580 FLAG=0

590 GOSUB *TITLDISP

600 INPUT DATA FROM MASTER

610 *MSDATA

615 INPUT@ ;SWITCHS, TPTIMES

620 INPUT@ ;WO,PR (13) PR (14) MTREP MTEX.E (0) E(1)

625 INPUT@ T (13),T(14) T(IS),E(5).E(6),E(7),E(8)

630 INPUT@ :EV (0) EV(1) EV(2) EV(3)

635 INPUT@ T(16),T(17), T(18) 'r(19) ,1(20),17(21).1T(22),T(23)
640 INPUT@ ;T (24) T (2),T(26),T(27)

645 INPUT@ ;TSHE (1) ,TSHE (2) , TSHE (3) ,TSHE (4) ,TSHE (5) ,TSHE (6)
650 MTSHE=0

655 FOR IIT=1TO 6

660  MTSHE=MTSHE+TSHE (IIT)

665 NEXT IIT

670  MTSHE=MTSHE/6

710 IF BFLAG=0 THEN SCREEN 0,,1 ELSE SCREEN 0,,.0

720 GOSUB *SLDISP

730

740 IF PFLAG=1 THEN GOSUB *SUBPRINTER

750 IF FLAG=2 THEN *TITLE

760 IF SWITCHS="CONT" THEN *MSDATA

770 [F SWITCH$="END" THEN LOCATE 10,22

780 LOCATE 10,22:INPUT "% ¥ % RE#E L % 3 #» (Y-CRN) " YNS$

790 IF YN$="N" OR YN$="n" THEN *ALLEND ELSE *START

800 *ERRORTRAP

810 LOCATE 10,22

820 IF ERR=128 AND ERL~490 THEN RESUME *START

830 [F ERR=128 AND ERL=540 THEN RESUME *START!

80 IF ERR=128 THEN PRINT "% 2 b 2 & ) 7 — & % % "ERLRESUME *MSDATA
850 IF ERR=129 THEN LOCATE 10,23:PRINT "IFC ERROR in";ERL:RESUME

860 'TF ERR=131 THEN PRINT "ERRI31  in";ERL:RESUME

870 PRINT "ERROR!I"ERR;" in";ERL

880 ON ERROR GOTO 0

890 *ALLEND

900 KEY OFF:CLS

910 SCREEN 0,,0,0:CLS 3:SCREEN 0,,1,0:CLS 3:SCREEN 0,,2,0:CLS 3

920 GOSUB *KEYDEF

930 END

940 "*****SUBROUTINE BEEP WARNING**#**

950 *

960 *SUBBEEP

970 FOR Bl=1 TO 15:BEEP 1

980 FOR BII=0 TO 50:F BFLAG=0 THEN *BEEPEND:NEXT BII:BEEP 0

990 FOR BBI=0 TO 20:IF BFLAG=0 THEN *BEEPEND:NEXT BBI

1000 NEXT BI

1010 *BEEPEND:BEEP 0

1020 RETURN

1030

1040 'KEY FLAGS

1050 *KFLAG1:BFLAG= (BFLAG+1) MOD 2:RETURN

1060 *KFLAG2:FLAG=2:RETURN

1070 *KFLAG3:PFLAG= (FFLAG+1) MOD 2:RETURN

1080 *KFLAG4:FFD=1:RETURN

1090 '+ NEEREES

1100 *##++++SUBROUTINES OF DISPLAY FOR THE SLAVE MACHINE

1110 *TITLDISP

1120 CLS : SCREEN 0,,0
1130 COLOR 4:LOCATE 25,0
1140 PRINT "# 2 (£02) "OCOLOR 7
1150 LOCATE 62,0:PRINT " 5 # 2| ="

1160 COLOR S:LOCATE 0,2:PRINT "l i i 7 — & *

1170 LOCATE 17,2:PRINT "£ 5 (kglem2) "

1180 PRINT TAB (45) ;"1 ¥ (C)"COLOR 7

1190 LOCATE 17,3:PRINT "7 » 7' !} 7/ =";PRINT TAB (45) ;"7 — F {1
1200 LOCATE 174:PRINT "Ail #% ® % ="PRINT TAB (45);"A HE %
1210 LOCATE 175PRINT "# B M % ="PRINT TAB (45) "% ¥ #
1220 ILV=6:COLOR S:LOCATE 0,ILV:PRINT "#& R & i (1 m)"
1225 ILVI=ILV+LILV2=ILV+2

1230 LOCATE 15,ILV:PRINT “fi & F 7 [A1",:PRINT TAB (30) ;"W & £ J (5} "

1235 LOCATE 45 ILV:PRINT *# L T 77 ) *;:PRINT TAB (60) "t % & 7 1"

1240

1245 ILT=9:COLOR S:LOCATE 0,ILTPRINT "5 — E/ﬁd OWE(CT)™

1250 PRINT " AbFghme EIA | A

1260 PR.lNT " T ":COLOR 7

1270 PRINT TAB (26) :PRINT "5} f§*

1280 PRINT TAB (26) :PRINT "5 %"

1290 PRINT TAB(26) :PRINT " {Ri*

1300 COLOR S:PRINT * g #EfHil A"

1310 PRINT" 4 F%  deehnr ke

1320 PRINT" B E*»  FEH- BT e

1340 PRINT:PRINT “#i % ¥ & C=",:COLOR 7:

1350 RETURN

[T —

1370 *SLDISP

1375 COLOR 7:LOCATE 71,0:PRINT TPTIMES

1380 FOR IL=3 TO $:LOCATE 30,IL:PRINT USING "##.##"E (IL+2) NEXT IL

1385 LOCATE 57,3:PRINT USING "##.#".T (15)

139 FOR IL=4 TO S:LOCATE S7,IL:PRINT USING "####".T (9+IL) :NEXT IL

1395 FOR IV=0 TO 3:.LX=19+IV*15

1400 LOCATE LX,ILVI:PRINT USING "M####"EV (IV)

1405 NEXT IV

1410 LOCATE 30,ILT+1:PRINT USING "#H##H#.#" T ( 19) T (16) ;T (27) ;T (24)

1415 LOCATE 30,ILT+2:PRINT USING " #*.T ( 20) ;T (17) T (26) ;T (23)

1420 LOCATE 30,ILT+3:PRINT USING “########.#.T (21) ;T (18) ;T (25) :T(22)

1425 LOCATE 14,ILT+5

1430 PRINT USING "###H## #" TSHE ( 1) ;TSHE (2);TSHE (3);

1435 PRINT USING "###### #*TSHE (4) ;TSHE (5) ;TSHE (6) ;MTSHE

1440 LOCATE 11ILT+6:PRINT USING "####"E (8)

1490 'FOR II=0 TO 2:LY=ILT+I+1

1495 ' FOR 11=0 TO 3:LX=34+10*JJIN=I1+3*1}+16.T ( IN) =IN

1500 ' LOCATE LX,LY:PRINT USING "“####.#"T (IN)

1510 'NEXT JINEXT IU

1520 "'WARNING ROUTINE

1530 WLOPS$="*:WLOT$=""WBEEP1=0:WBEEP2=0:WBEEP}=0

1540 FORI=1TO3

1550 IF E(I+4) < PLO THEN WLOPS=WLOP$+MSGS (1) :WBEEP1=1
NEXT [

1570 FOR I=4 TO 6
1580 IF T(+9) > TLO THEN WLOT$S=WLOTS$+MSGS (1) :WBEEP2=1

1610 IF WBEEP1=0 THEN

1620 LOCATE LXW,LYW:COLOR 2

1630 IF BFLAG=1 THEN SCREEN 0,,.2 ELSE SCREEN 0,,17

1640 PRINT "% % W 7 31 /£ /7 {& T =*,:COLOR 6:PRINT WLOPS$.COLOR 7

1650 *WNEXT1

1660 IF WBEEP2=0 THEN

1670 LOCATE LXW,LYW+1:COLOR 2

1680 IF BFLAG=1 THEN SCREEN 0,2 ELSE SCREEN 0,,,17

1690 PRINT "% % % #t 3118 & t £ =" :COLOR 6:PRINT WLOTS$:COLOR 7
*WNEXT2

1710 IF WBEEP3=0 THEN *WNEXT3
1720 LOCATE LXW LYW+2:COLOR 2
1730 IF BFLAG=1 THEN SCREEN 0,,,2 ELSE SCREEN 0,,,17

- 1740 PRINT"$%-& K # W"OOLOR7
*WNEXT3

1760 [F BFLAG=0 THEN *SLDEND

1770 'IF WBEEP1+WBEEP2+WBEEP3> 0 THEN *SLDBEEP ELSE *SLDEND
1780 "*SLDBEEP

1790 ' GOSUB *SUBBEEP

1800 'TF BFLAG=0 THEN *SLDEND ELSE *SLDBEEP

1810  *SLDEND

1820 RETURN

1840 ***+*SUBROUTINE LPRINTER***###+s04
1850 "
1860 -*SUBPRINTER
1870 ON FFD GOTO *PRINTI,*PRINT2,*PRINT3
1880 *PRINTL
1890 LPRINT CHRS (12)

*PRINT2

LPRINT "EXP NUM="EXPNUMS

1920 LPRINT "B 88 M [E&K"" Moo ADEES
1930 LPRINT" HOBE"" AREHN"" HOEHY EZXAXE"
1940 LPN=0:FFD=3
195 *PRINT3
1960 LPRINT
1970 LPRINT USING mwf( IR
1980 LPRINT USING “##és#i #".E (0) ;
1990 LPRINT USING “#######4 #" MTREPMTEX;
2000 LPRINT USING "##### ###4* PR (13) PR (14) ;
2010 LPRINT USING "M 444" WO
2020 LPN=LPN+1
2030 IF LPN=58 THEN FFD=1

40 RETURN

2050 '

2060 °

2070 '*****SUBROUTINE~-KEY REDEFINITION

2080 *KEYDEF

2090 KEY 1,"load "+CHRS (&H22) :KEY 6,"save "+CHRS (&H22)
2100 KEY 2,"auto"KEY 7,"%key "

2110 KEY 3,"go to “KEY 8,"print"

2120 KEY 4,"list"KEY 9,“edit ."+CHRS (&HD)

2130 KEY 5,"run"+CHRS (&HD) KEY 10,"cont"+CHRS ( &HD)
2140 RETURN

NEXT I
1600 IF (EV(0)>VIB) +(EV(1)>VIB) +(EV(2) >VIB) +(EV (3) >VIB) THEN WBEEP3=1
*WNEXT1
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Study on Body Geometry Optimization by the Combination of CFD and CAD
by

Yoshiaki KODAMA, Haruya TAKESHI and Takanori HINO

Abstract

A cooperative study for improving CFD as a design tool was carried out by three national organizations. The study was a
part of a five-year research project “Intellectual Facilitation of Creative Activities” funded by the Science and Technology
Agency, and was included in the branch activity “Basic Study on the Support System for Creative Numerical Simulation”.
In the branch activity the present authors carried out a study titled “Support of Creativity by the Merging of Numerical
Simulations and CAD”, and the present paper reports the results.

Hull forms were represented using NURBS. The hull form modifications for optimization were represented by
overlapping a B-spline net onto the original NURBS net. This overlapping system was used to modify length and
thickness of bow bulbs, and stern frame lines from U-shape to V-shape. As a hull form modification system suitable to hull
form optimization, the y-coordinate overlapping spline system was developed to represent hull form modification with a
minimum number of parameters.

The Implicit Geometrical Method (IGM), a grid generation method developed by one of the authors, was extended to
multi-block hull surface grids to represent bulbous bows and stern overhangs. It was shown that the smoothing algorithm
of the IGM is a discretized form of cubic spline functions.

A series of CFD computations for tanker forms were carried out by sytematically changing stern hull forms from V-
shape to U-shape, and clarified the effect of the hull forms on the resistance, hull surface pressure distributions, and wake
distributions. As an example of the optimization using CFD, a two-dimensional wing section was optimized to minimized
drag while keeping the volume constant, and 12% drag reduction was obtained at the Reynolds number of R . = 1.0 X 10°,
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