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|
% MAIN PROGRAM

PROGRAM FCAT_TRIAS

use testcycle

use hvtransfc

use vehicleparams

use msubfec, only : calcfcAT, calcave
use dataio

use moddrv

implicit none

type ( sspec ) :: spec

type ( seng ) :: eng

type ( stm ) :: tm

type ( stec ) i tc

type ( sctr ) :: ctrl

type ( scycle ) :: vpat, vpat2

type ( vehout ), pointer :: vhx(:), vhx2(:)
type ( vehout ) :: vhxO

real (8) :: avv, avfc, avv2, avfc2, avvt, avfct
real (8) :: ece

integer :: terrl, terr2, terr3

integer :: i, iret, iret2

integer :: modesw

character (len=1024) :: specf="", outf="’
character (len=1024) :: strversion =  FCAT_Verl. 00
character (len=1024) :: com_version

print %, ” [FCAT_TRIAS Version”, trim(strversion),”] ”

I KCHHIRRGE >>>
call GetArgument ( specf, outf )
call read_input_data ( specf, spec, tm, eng, tc, ctrl )

vpat%ndat = nurban

vpat%v => vurban

vpat%g => gurban

vpat2%ndat = nhighway

vpat2%v => vhighway

vpat2%g => ghighway

allocate ( vhx(0:vpat%ndat), vhx2(0:vpat2%ndat) )

call setparametersAT ( spec, tm, ctrl )
call showinputdata ( spec, eng, tm )

I L BTN = R OODOODOOD0 0005005555555 55 555>

modesw = 1

iret = 0

vhx0%v = vpat%v (1)
vhx0%s = tmdk%grs
vhx0%lu = 0
vhx0%tstop = 0
vhx0%opn = 0.0_8
vhx0%c = 1

vhx0%tt = 0.0_8

call gearpos ( modesw, 0, tm, ctrl, vpat%v(l), vhx0, vhx(0)%s, vhx(0)%lu, vhx(0)%tstop )
call driveAT ( spec, eng, tm, tc, ctrl, vhx0%v, vpat%v(l), vpat%g(1l), vhx(0), iret, 1)

vhx (0) %tstop = 0
write (%, (a)’), Start urban testcycle ...
do i =1, vpat%ndat

write (%, (a,10,a,$)’),” T =", 1, char(13)
call drivecycle ( modesw, i, spec, eng, tm, tc, ctrl, vhx, vpat, iret )

if ( iret /= 0 ) then
vpat%ndat = i-1

exit

end if
end do
if ( iret == 0 ) then

write (%, %)

write(x,” (a)’), ... Finished
else

write(*,” (a)’), ... Calculation stopped.
end if

I KO BRERE Y B E >0
call calcfcAT ( vhx, vpat%ndat, eng )
call calcave ( vhx, 1, vpat%ndat, avv, avfc, terrl )
call calcave ( vhx, 645, 766, avvt, avfct, terr3 )

I L FRTTREE — R OOOD000000 0000050000550 5 055>
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modesw = 2

iret2 = 0
vhx0%v = vpat2%v (1)
vhx0%s = tmY%grs

vhx0%lu = 0
vhx0%tstop = 0
vhx0%opn = 0.0_8
vhx0%c = 1

call gearpos ( modesw, 0, tm, ctrl, vpat2%v (1), vhx0, vhx2(0)%s, vhx2(0)%lu, vhx2(0)%tstop )
call driveAT ( spec, eng, tm, tc, ctrl, vhx0%v, vpat2%v(l), vpat2%g(1l), vhx2(0), iret2, 1)
vhx2(0)%tstop = 0

vhx2(0)%tt = 0.0_8

write(*,” (a)’),’ Start highway testcycle ...
do i =1, vpat2%ndat

write(*,’ (a,i0,a,$)’),” T =7, 1, char(13)
call drivecycle ( modesw, i, spec, eng, tm, tc, ctrl, vhx2, vpat2, iret )

if (iret2 /= 0 ) then
vpat2%ndat = i-1

exit

end if
end do
if ( iret2 == 0 ) then

write (%, %)

write(*,’ (a)’), ... Finished
else

write(x,” (a)’), ... Calculation stopped. ’
end if

I K RENEE A O
call calefceAT ( vhx2, vpat2%ndat, eng )
call calcave ( vhx2, 1, vpat2%ndat, avv2, avfc2, terr2 )

printk
print*, ” 7
P L P
ece = 1.0.8 / ( (1.0_8 — spechric ) / avfc + speckhric / avfc2 )
if ( iret == 0 ) then
print ~ ( 2A,F8.4,A,F0.1,A,i0 )’, ” [URBAN] , 7 7FC(km/1) : 7, avfc, 7, Ave.Speed(km/h) : 7,avv, 7, BIERBEREREI(S) 7, terrl
else
print *(a)’, ” [URBAN] =F—ickv@h&kTLELR.
end if

if ( iret2 == 0 ) then
print * ( 2A,F8.4,A,F0.1,A,i0 )’, ” [HIGHWAY] , ”,”FC(km/1) : ”,avfc2, ”, Ave.Speed(km/h) : ”,avv2, ”, BIEARBERFRI(S) 7, terr2

else
print > (a)’, 7 [HIGHWAY] = —lc kv TLELZ. ~
end if
if (iret == 0 .and. iret2 == 0 ) then
print * ( 2A,F8.4,A,F0.1,A,10 )”, ” [MID-TOWN] , 7, "FC(km/1) : ”,avfct, ”, Ave.Speed(km/h) : 7, avvt, 7, BIERRERFRI(S) : 7, terr3
print
print ’ ( 2A,F8.4 )", ” [AVERAGE] , 7, ”FC(km/1) : 7, ece
else
print > (A )", 7 [MID-TOWN] =F—ickvEkdrTrL L~ 7
print
print > ( A )’, 7 [AVERAGE] =F —lckv@fkT LELEZ. 7
end if

I LT AT >
com_version = 7 [FCATO8 Version — ” // trim(strversion) // "] ”
call outaveragefcAT ( 21, outf, specf, spec, avfc, avv, terrl, avfc2, avv2, terr2, ece, avfct, avvt, terr3, iret, iret2, com_version )
call writeresultAT2 ( 21, outf, vpat, vhx, “URBAN” )
call writeresultAT2 ( 21, outf, vpat2, vhx2, “HIGHWAY” )

deallocate ( vhx, vhx2 )

end program FCAT_TRIAS
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module moddrv

interface

real (8) function drvfrc ( dw, wt, mua, mur, vO, vl, grd )

real (8)

©iodw, wt, mua, mur, vO, vl, grd

end function

subroutine driveAT( spec, eng, tm, tc, ctrl, v0, vl, grd, vhx,

use hvtransfc

type ( sspec ) i spec
type ( seng ) :: eng
type ( stm ) :: tm

type ( stc ) :: tc

type ( vehout ) :: vhx
type ( sctr ) :: ctrl
real (8) :: v0, vl, grd
integer :: iret, precon

end subroutine

subroutine convergence ( spec, eng, tm, tc, v0, vl, grd, vhx

use hvtransfc

type (sspec) ©i spec

type (seng) :: eng

type (stm) :: tm

type (stc) :: tc

type ( vehout ) :: vhx

real (8) :: v0, vl, grd

integer :: iret, precon
end subroutine

real (8) function plosstq( ptq, np )
use hvtransfc
type (scrv) :: ptq
real(8) :: np

end function

subroutine thrfrommap2( eng, ne, te, taout )

use hvtransfc

type (seng) :: eng

real (8) :: ne, te, taout
end subroutine

subroutine egmapTE( gegmp, ne, opn, teout )

use hvtransfc
type ( sgridengmap ) :: gegmp
real (8) :: ne, opn, teout

end subroutine

subroutine lucheck( bl, opn, v, iret )
use hvtransfc

type (scrv) :: bl
real (8) :: opn, Vv
integer :: iret

end subroutine

subroutine gpcheck ( bl, opn, v, iret, luout )

use hvtransfc

type (scrv) :: bl

real (8) :: opn, v

integer :: iret, luout
end subroutine

iret, precon )

iret, precon )

subroutine gearpos ( modesw, ii, tm, ctrl, vp, vhx, sout, lu, tstop )

use hvtransfc

type ( stm ) :: tm
type (vehout) :: vhx
type ( sctr ) :: ctrl

integer :: sout, lu, tstop, ii, modesw

real(8) :: vp
end subroutine

subroutine drivecycle ( modesw, i, spec
use hvtransfc

type ( sspec ) i spec

type ( seng ) :: eng

type ( stm ) :: tm

type ( stc ) :: tc

type ( sctr ) :: ctrl

type ( scycle ) :: vpat

type ( vehout ), pointer :: vhx(:)
integer :: i, iret, modesw

end subroutine

eng,

end interface

end module

I FUNCTION drvfre

wt D aRBRIEFER

|
|
; dw DR AR (ke)
|

mua, mur

: (kg)
DELERBUEREL (V/kn/h2), HEAS 0 BEBLEREL (V/ke)

vhx, vpat, iret )
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Iovo, vio o FEEE, HAZME (km/h)
; grd : AEL %)

real (8) function drvfre ( dw, wt, mua, mur, vO, vl, grd )
implicit none

real (8) :: dw, wt, mua, mur, vO, vl, grd
real (8) :: rr, mass, acc, fgrade
rr = mur * wt + mua * vI¥k2

mass = wt + dw

acc = (vl -v0) / 3.6_8

fgrade = wt * dsin( datan( grd / 100.0.8 ) ) * 9.8_8
drvfrc = rr + mass * acc + fgrade

end function drvfre

SUBROUTINE CONVERGENCE

|

|

I spec : ﬁﬁﬁﬁﬁjﬁ?‘_g\

' eng I L Vivaard

I tm L gt — 4

I tc DbV VEETET — X (VT b, RERE, R THEE V)
1 v0, vl, grd : HILEOHRE & BEHE, Ak

I VHX D OEERIREH ) \

I TRET o EFEREEE VA (0 EW, Ok RAABD)

% PRECON @ #IHLRREGHH A A7 > 3 o (I CHIHIMEEHR, 0 CilE 315

subroutine convergence ( spec, eng, tm, tc, v0, vl, grd, vhx, iret, precon )
use hvtransfc
use moddrv
use msubfc
implicit none

type (sspec) :: spec

type (seng) :: eng

type (stm) :: tm

type (ste) :: tc

type (vehout) :: vhx

real (8) :: v0, vl, grd

integer :: iret, precon

integer :: flg, flg2

real (8) :: ttout, dtt

real (8) :: f0, ds, dv, tqdif, maxt, dne

vhx%v = vl

dv = 1.0_8

flg2 = 0

do while ( flg2 ==0)

if ( precon == 1) v0 = vhx%v

vhx%nt = vhx%v * tm%g (vhx%s)%gr * spec%fgr / (0.3768_8*speclhrt)

f0 = drvfrc( tml%g (vhx%s)%dw, spec%wt, spec¥mua, spec%mur, v0, vhx%v, grd )

if ( f0 >=0.0_8 ) then

vhx%tt = fO * spec%rt / ( tm%g( vhx%s )%gr * spechfgr * tmlbg( vhx%s )%egr * spechefgr )

else

vhx%tt = fO * spechrt * tm%g( vhx%s )%egr * speckefgr / ( tmkhg( vhx%s )%gr * spec%fgr )

dv =dv / 2.0_8
vhx%v = vhx%v + dv
cycle

end if

if ( vhx%lu == 2 ) then

vhx%ne = vhx%nt
vhx%sr = 1.0_8
vhx%tp = vhx%tt
vhx%tr = 1.0_8

vhx%top = plosstq( tc%ptqlg (vhx%s), vhx%ne )
vhx%te = vhx%tp + vhx%top

else
vhx%ne = vhx%nt
if ( vhx%ne < eng¥%nidle ) vhx%ne = engknidle

ds = 5.0_8
flg = 0

do while ( flg == 0)
vhx%sr = vhx%nt / vhx%ne
call HERMITEIP( tc%trd%x, tc%trd%y, tc%trd%n, vhx%sr, vhx%tr )
call HERMITEIP( tc%cfd%x, tc%cfd%y, tc%cfd%n, vhx%sr, vhx%cf )

ttout = vhx%nt#k2 % ( vhx%tr * vhx%cf / vhx%sr¥*2 )
dtt = ttout — vhx%tt

if ( ( dabs(dtt) < 1.0E-10 ) .and. ( dabs(dtt) >= 0.0_8 ) ) then
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flg = 1
else if ( dtt < 0.0_8 ) then
vhx%ne = vhx%ne + ds
else
ds = ds / 2.0_8
vhx%ne = vhx%ne — ds

”

7 k2 =", vhxbtr, 7, BE=", vhx%bcf

end if
! — R LARWGEE ————

if ( ds==0.0_8 ) then
write (0, *
write (0, (a)’) ”
write (0,” (a)’) ”(subroutine convergence) h/L = TEERIREENIRI L A"
write (0,” (2(a, f0.2),a,10)’) “Vtarget=",vl,” (km/h), Ne=", vhx%ne, ” (rpm), Gear=", vhx%s
write (0,” (2(a, £0.3),a, £0.4)") "HEELL=", vhx%sr
write (0,” (a)") "FtHEZFIELES. . ... 7
iret = -2
return

end if

end do

vhx%top = plosstq( tc%ptakg (vhx%s), vhx%ne )
vhx%tp = vhx%tt / vhx%tr
vhx%te = vhx%tp + vhx%top

end if

call egmapTE ( engl%gegmp, vhx%ne, 100.0_8, maxt )
tqdif = maxt — vhx%te
dne = dabs( vhx%ne — eng%nex)

if ( ( ( dabs(tqdif) < 1.0E-10 ) .and. ( dabs(tqdif) >= 0.0_8 ) ) .or. dne < 1.0e-10) then

flg2 =1
else if ( tqdif < 0.0_8 .or. vhx%ne>eng¥%nex ) then
vhx%v = vhx%v - dv
else
dv =dv / 2.0_8
vhx%v = vhx%v + dv

end if
end do
call thrfrommap2 ( eng, vhx%ne, vhx%te, vhx%opn )

end subroutine

|
| FUNCTION plosstq

I tq CREEYEOT A MLYRRE (serv)

I np D ANJJEhEEREL, rpm

I plosstq @ K4 =Rx/V I — MERIC X DA A VIR v T EREH R IHEE A,

(Nm)

real (8) function plosstq( tq, np )
use hvtransfc
use msubfc
implicit none

type (scrv) :: tq
real(8) :: np

call HERMITEIP( tq%x, tq%y, tq%n, np, plosstq )

end function plosstq

SUBROUTINE egmapTE

gegmp HIE AN YAV
ne Y EllEE (rpm, in)
opn T BHEE(0-1, in)

teout I A VA V)

subroutine egmapTE( gegmp, ne, opn, teout )
use hvtransfc
use msubfc
implicit none

type ( sgridengmap ) :: gegmp

real (8) :: ne, opn, teout

real (8), allocatable :: x(:), y(:)
real (8), allocatable :: thr(:), tq(:)
integer :: i, j

allocate ( thr(1:gegmp%thrn), tq(l:gegmp%thrn) )

do i =1, gegmp%thrn
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end

thr (
allo

do j

end

call
deal

do

Page 4

i) = gegmp%thr (i)
cate( x(1:gegmp¥%n(i)), y(1:gegmp¥%n(i)) )

=1, gegmp’n (i)

x(j) = gegmplr (i, j)

y(3) = gegmpht (i, J)

do

HERMITEIP( x, y, gegmp%n(i), ne, tq(i) )

locate ( x, vy

call HERMITEIP( thr, tq, gegmp%thrn, opn, teout )

deallocate ( thr, tq )

end subroutine

I
i
i
i
i
i
i
i
i
i
i
i
i

SUBROUTINE DRIVEATAA

SPEC
ENG

I T™

TC
CTRL

1 vwo, Vv
I grd

VHX

I TRET
| PRECON

V1

T IC

D Y7 NS —

f%ﬁ F A B
Dy
i?

R alb—va iR
(0 : EF, OLML: AREHY)
BAA o F (1 FIBIRE, zETﬁ'%)

subroutine driveAT( spec, eng, tm, tc, ctrl, vv0, vvl, grd, vhx, iret, precon )
use hvtransfc
use moddrv
use msubfc
implicit none

type
type
type
type
type
type
real
inte
inte
real
real
inte
real

(ss
(se
(st
(st
(ve
(sc
(8)

ger
ger -

(8)
®

ger

®

pec) i spec
ng) :: eng
m i tm

c) ite
hout) :: vhx
tr) :: ctrl
w0, vvl, grd
iret
precon
f0, ftq, ds
fel, fedif
flg
oUotpx, ttx

if (

vvl

vhx%
vhx%
vhx%
vhx%
vhx%
vhx%

<L
if (

end

KL
if (

KK
else

== 0.0_8 ) then

lu=0

v =0

nt = 0.0_8

opn = 0.0_8
npera = 0.0_8
ne = eng%nidle

TA RVAR YT >

ctrl%swistop == 1 .and. vhx%s == -1 ) then
vhx%s = tm¥bgrs
vhx%ne = 0
vhx%te = 0
vhx%maxt = 0.0_8
vhx%nne = 0.0_8
vhx%nte = 0.0_8
vhx%tr
vhx%cf
vhx%sr
vhx%tp
vhx%tt
vhx%top = 0. 0.8
return

if

IR
c>g>;>c>c
OOO
000000

=a2— R FNLTA KL >
ctrl%swnidl == 1 .and. vhx%s == 0 ) then
vhx%s = tm¥%grs
vhx%sr = ctrl%sr_nidl
vhx%tr = 0.0_8

call HERMITEIP( ctrl%cf _nidl%x, ctrl%cf_nidl%y, ctrl%cf_nidl%n

vhx%tp = vhx%cf * ( vhx%ne¥k2 )
DL TT A KL >
vhx%s = tm¥%grs

vhx%sr = 0.0_8
call HERMITEIP( tc%trd%x, tc%trd%y, tc%trd%n, vhx%sr, vhx%tr )

vhx%sr,

vhx%cf )
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call HERMITEIP( tc%cfd%x, tc%cfd%y, tc%cfd%n, vhx%sr, vhx%cf )
vhx%tp = vhx%cf * ( vhx%ne¥k2 )
end if

vhx%c = 1

vhx%tt = vhx%tp * vhx%tr

vhx%top = plosstq( tc%ptakg (vhx%s), vhx%ne )

vhx%te = vhx%tp + vhx%top

call egmapTE( enghgegmp, vhx%ne, 100.0_8, vhx%maxt )

call thrfrommap2 ( eng, vhx%ne, vhx%te, vhx%opn )

vhx%nte = 100.0_8 * ( vhx%te / vhx%maxt )
vhx%nne = 0.0_8
return

end if

I L& = v mElfisg & BB >
vhx%nt = vvl * tm%g( vhx%s )%gr * spechfgr / ( 0.3768_8 * spec%rt )
f0 = drvfre ( tm%g (vhx%s)%dw, spec%wt, spec%mua, spec%mur, vv0, vvl, grd )
vhx%v = vvl

! L/U ONH
if ( vhx%lu == 2 ) then
vhx%c = 1
if ( f0 >= 0.0_8 ) then
vhx%tt = f0O * speckhrt / ( tm%bg( vhx%s )%gr * spechfgr * tmk%g( vhx%s )%egr * spechefgr )
else
vhx%tt = fO * spechrt * tmhg( vhx%s )%egr * spechefgr / ( tmkhg( vhx%s )%gr * spec%fgr )
end if

vhx%ne = vhx%nt

if ( vhx%ne <= eng%nidle ) then

vhx%lu = 0
vhx%c = 0

else
vhx%sr = 1.0_8
vhx%tr = 1.0_8

vhx%tp = vhx%tt
vhx%top = plosstq( tchptq¥bg( vhx%s ), vhx%ne )
vhx%te = vhx%tp + vhx%top

call egmapTE ( eng%gegmp, vhx%ne, 0.0_8, ftq )
if ( vhx%te <= ftq ) then
vhx%te = ftq

vhx%tp = vhx%te — vhx%top
vhx%tt = vhx%tp
end if
end if
end if
!
| L/U OFFHF

if ( vhx%lu == 0 ) then

if ( vhx%nt < eng%nidle ) then
vhx%ne = eng¥%nidle

else
vhx%ne = vhx%nt

end if

if ( f0 >= 0.0_8 .or. vhx%nt < eng%nidle ) then
ds = 5.0_8

else
ds = -5.0_8

end if

flg = 0

do while ( flg == 0)

f0 = drvfrc ( tm%g(vhx%s)%dw, spec%wt, speckmua, spec%mur, vv0, vvl, grd )
vhx%top = plosstq( tc%ptakg (vhx%s), vhx%ne )

if ( vhx%ne >= vhx%nt ) then
vhx%sr = vhx%nt / vhx%ne
else
vhx%sr = vhx%ne / vhx%nt
end if

if ( f0 >= 0.0_8 ) then
vhx%c = 1
call HERMITEIP( tc%trd%x, tclhtrd%y, tc%trd%n, vhx%sr, vhx%tr )
call HERMITEIP( tc%cfd%x, tc%cfd%y, tc%cfd%n, vhx%sr, vhx%cf )
vhx%tt = fO * spec%rt / ( tm%g(vhx%s)%gr * spechfgr * tmkhg (vhx%s)%egr * spechefgr )

if ( vhx%ne <= eng¥nidle ) then
vhx%tp = vhx%tt / vhx%tr
tpx = vhx%cf * vhx%ne * vhx%ne
ttx = vhx%tr * tpx

if ( vhx%tt <= ttx ) then
vhx%tt = ttx
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vhx%tp = tpx
flg =1
end if

vhx%te = vhx%tp + vhx%top
fel = vhx%nt**2 * ( vhx%tr * vhx%cf / vhx%sr¥x2 )
fedif = fel — vhx%tt

else
fel = vhx%nt**2 * ( vhx%tr * vhx%cf / vhx%sr*x2 )
fedif = fel — vhx%tt
vhx%tp = vhx%tt / vhx%tr
vhx%te = vhx%tp + vhx%top
end if

if( flg == 0 ) then
if ( dabs(fedif) < 1.0E-10 .and. dabs(fedif) >= 0.0_8 ) then
flg =1
else if ( fedif < 0.0_8 ) then
vhx%ne = vhx%ne + ds
else
ds = ds / 2.0_8
vhx%ne = vhx%ne - ds
end if
end if

else

vhx%tt = fO * spechrt * tm%g(vhx%s)%egr * spechefgr / ( tmkhg(vhx%s)%gr * spechfgr )

call HERMITEIP( tc%cfb%x, tc%cfb%y, tc%efb%n, vhx%sr, vhx%cf )
call HERMITEIP( tc%trb%x, tc%trb%y, tc%trb%n, vhx%sr, vhx%tr )

if ( vhx%nt <= eng%nidle ) then
vhx%c = 1
call HERMITEIP( tc%cfd%x, tc%cfd%y, tc%cfd%n, vhx%sr, vhx%cf )
call HERMITEIP( tc%trd%x, tc%trd%y, tc%trd%n, vhx%sr, vhx%tr )
vhx%ne = eng%nidle
vhx%top = plosstq( tckhptahg (vhx%s), vhx%ne )
vhx%tp = vhx%cf * vhx%ne * vhx%ne

vhx%tt = vhx%tr * vhx%tp

vhx%te = vhx%tp + vhx%top
flg = 1
else if( vhx%ne <= eng¥nidle .or. vhx%c == 0 ) then
vhx%tp = 0.0_8
vhx%ne = eng¥%nidle

vhx%top = plosstq( tchptalhg (vhx%s), vhx%ne )
vhx%te = vhx%tp + vhx%top

flg =

vhx%c = 0

vhx%lu = 0
else

vhx%c = 1

vhx%tp = vhx%tt * vhx%tr
vhx%te = vhx%tp + vhx%top

call egmapTE ( eng%gegmp, vhx%ne, 0.0_8, ftq )
if ( vhx%te < ftq ) then

vhx%te = ftq

vhx%tp = vhx%te — vhx%top

vhx%tt = vhx%tp / vhx%tr
end if

fel = vhx%cf * ( vhx%nt *%2 )
fedif = fel + vhx%tt

end if
if( flg == 0 ) then
if ( dabs(fedif) < 1.0E-10 .and. dabs(fedif) >= 0.0_8 ) then

flg = 1
else if ( fedif < 0.0_8 ) then
vhx%ne = vhx%ne + ds
else
ds =ds / 2.0_8
vhx%ne = vhx%ne - ds

end if
end if
end if

LMPUR LRV A TR PR >
if ( ds==0.0_8 ) then

write f) ;
’ a) ) (subroutlne drlveAT) ﬁ/bﬁﬂ,/ﬂ)ﬁﬁ‘*ttﬁl H{L/ﬂiif/u
2(a, f0.2),a,i0)’) “Vtarget=" ,vvl " (km/h), Ne=" vhxbne (rpm)
2
a

(0,
write (0,
write (0,
write (0,’

(0,” (a £0.3),a, f0.4)") ”ﬂﬁfhttf vhx%sr, 7, F/bﬁ7tt— vhx%tr,'
0, (a)’) "FHEzpELET. ...

write

write

iret = -1

return
end if

(a
(
(
(
(

end do

"Gear=" , vhx%s
K=" vhx%cf
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end if

call thrfrommap2( eng, vhx%ne, vhx%te, vhx%opn )

BRETERWIES, RAREITE L TIUREHAE

if ( vhx%opn >= 100.0_8 .or. vhx%ne>=eng¥nex ) then
call convergence ( spec, eng, tm, tc, vv0, vvl, grd, vhx, iret, precon )
if (iret /= 0 ) return

end if

call egmapTE( englbgegmp, vhx%ne, 100.0_8, vhx%maxt )

vhx%nte = 100.0_8 * ( vhx%te / vhx%maxt )

vhx%nne = 100.0_8 * ( vhx%ne—eng%nidle ) / ( eng%nrate—eng%nidle )
vhx%npera = vhx%nt / tm%g( vhx%s )%gr

end subroutine

I
i
i
i
i
!
!
!
i

LUCHECK

[input]

bl Py 2T TR (serv)
opn D ANJIBAEE %

v  ATTEE km/h
[output] )

iret COHERER (R fE)

subroutine lucheck ( bl, opn, v, iret )

use hvtransfc
implicit none

integer, parameter :: EQUAL = 0 | SEERRIC— K
integer, parameter :: ABOVE = 1 | EREERR L D oR&E W
integer, parameter :: BELOW = -1 | BB D/ &
integer, parameter :: UNDEF = -2 | B O ER e L
type( scrv ) :: bl I 255 - L/Uf
integer :: i, iret

real (8) :: opn, v, vout, a

KL L/UBDEF72 L -2 >>>
if ( bl%n == 0 ) then

iret = UNDEF
return
end if
K EHAHE (BLBRAEED >>>
if (opn < 0.0_8 ) then
opn = 0.0_8
else if ( opn > 100.0_8) then
opn = 100.0_8
end if
if (opn < bl%x(1) .or. opn > bl%x(b1%n) ) then
iret = UNDEF
return
end if
vout = -1.0_8
do i =2, bl%n

if (opn <= bl%x(i) ) then
a = (bl%y(i) - bl%y(i-1)) / (b1%x(i) - bl%x(i-1))
vout = bl%y(i-1) + a * ( opn — bl%x(i-1) )
exit
end if
end do

K L/UBRHIE >>>
if (v > vout ) then

iret = ABOVE

else if (v < vout) then
iret = BELOW

else
iret = EQUAL

end if

end subroutine

1
i
i
!
!
!
i
i
i
i

GPCHECK

[input]

bl TR (serv)

opn © ATIBREE %

v ¢ AJIEEE kn/h

[output] B

iret DHERER (R AH)

luout DR DS L2 A% OLUH

subroutine gpcheck ( bl, opn, v, iret, luout )

use hvtransfc
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implicit none

integer, parameter :: EQUAL
integer, parameter :: ABOVE
integer, parameter :: BELOW
integer, parameter :: UNDEF

<~ <

P

-1
-2

I nn
EeeE

HHEHSH
ko

5 ot et
St
fhss |
SOk
id

type( scrv ) :: bl
integer :: i, iret, luout
real (8) :: opn, v, vout, a

| L BEROTERSRL -2 >
if ( bl%n == 0 ) then
iret = UNDEF
luout = 0
return
end if

[IRECS Drﬂfnﬁ#lﬁi (ERAHED >>>
if (opn < 0.0_8 ) then
opn = 0. O 8
else if (opn > 100.0_8) then
opn = 100.0_8
end if

if ( opn < bl%x(1) .or. opn > bl%x(bl%n) ) then
iret = UNDEF
luout = 0
return

=-1.0_8

=2, bl%n

if ( opn <= bl%x(i) ) then
a = (bl%y (i) - bl%y(i-1)) / (b1%x(i) — bl%x(i-1))
vout = bl%y(i-1) + a * ( opn — bl%x(i-1) )

if( opn == bl%x(i) ) then
luout = b1%1(i)

else
luout = b1%1 (i-1)

end if

exit

end if
end do

I K EEBEE >0

if (v > vout ) then
iret = ABOVE

else if (v < vout) then
iret = BELOW

else
iret = EQUAL

end if

end subroutine

|
| SUBROUTINE GEARPOS

I modesw @ HIEHTE— KB 1:&HHNE—F
Iii P EALDRAT T

I tm U

I ctr DR~ > T

I wp DREZIi-1 OHE

I vhx DO ETIRET — &

I sout DX YALEH S

I lu ST VAN e

: tstop R A3 SIEL AT AN

subroutine gearpos ( modesw, ii, tm, ctr, vp, vhx, sout, lu, tstop )
use hvtransfc
implicit none

integer, parameter :: UNDEF
integer, parameter :: EQUAL
integer, parameter :: ABOVE
integer, parameter :: BELOW

L
—%
nREWN

72
1z
£
I D/hEn

[l
—

type (stm) :: tm

type (sctr) :: ctr

type (vehout) :: vhx

integer :: i, sout, iret, lu, lunew, luout, ii, tstop, modesw
real (8) :: vp

sout = vhx%s

! FEikE, 21k, N7 A RV
if ( vhx%v <= 0.0_8 ) then

if ( vhx%v <= 0.0_8 ) then
tstop = vhx%tstop + 1
else
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tstop = 1
end if

! K =a—FTT A RVHLE S>>
if ( modesw == 1 .and. ctr%swnidl == 1 ) then

if (ii <= 25 ) then

if ( ctr%sw_nidl_start == 1 .and. tstop > ctr%time_nidl_start ) then
sout = 0
else
sout = sout
end if
else
if ( tstop > ctr%time_nidl ) then
sout = 0
else
sout = sout
end if
end if
end if
! LT A RIVA Sy TRLER S>>
if ( modesw == 1 .and. ctr%swistop == 1 ) then

if (ii <= 25 ) then

if ( ctr%sw_iss_start == 1 .and. tstop > ctr%time_iss_start ) then
sout = —1
else
sout = sout
end if
else
if ( tstop > ctr%time_iss ) then
sout = —1
else
sout = sout
end if
end if
end if
lu=0
return

end if

! REZICEATOSE
tstop = 0
if ( vhx%v <= 0.0_8 ) then
sout = tmdkhgrs

lu=0
return
end if

! HEVAR ¥ YhoiERE

lunew = vhx%lu

! VT RT v TR
do i = vhx%s, tml%ngr—1

if ( ( vhx%v < vp ) .and. ( vhx%tp <= 0.0_8 .or. vhx%opn == 0.0_8 ) ) exit

if ( vhx%v >= minval (ctr%up%g(i)%y) ) then
call gpcheck ( ctr%up%g (i), vhx%opn, vhx%v, iret, luout )
if ( iret==ABOVE .or. iret==EQUAL ) then
sout =i + 1
lunew = luout
end if
else
exit
end if
end do

! VT RNEY AR
do i = vhx%s, 2, -1
if ( vhx%v < maxval (ctr%dwn%g (i)%y) )then
call gpcheck( ctr%dwn%g (i), vhx%opn, vhx%v, iret, luout )
if( iret == BELOW ) then

sout = i-1
lunew = luout
end if
else
exit
end if
end do

if ( sout /= vhx%s ) then

if ( lunew == 2 ) then
call lucheck( ctr%lon%g (sout), vhx%opn, vhx%v, iret )
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if ( iret == UNDEF ) lunew = 0
end if

end if

! =il
if ( lunew == 0 ) then

call lucheck( ctr%lon%g(sout), vhx%opn, vhx%v, iret )
if ( iret == ABOVE .or. iret == EQUAL ) then
lunew = 2
end if
else if ( lunew == 2 ) then
call lucheck( ctr%loff%g(sout), vhx%opn, vhx%v, iret )
if ( iret == BELOW ) then
lunew = 0
end if
end if

lu = lunew

end subroutine

SUBROUTINE THRFROMMAPZ

eng R G Pivanrd
ne Y mE (rpm)
te P Yy hvZ (Nm)

taout : 77 BABIEHT %)

subroutine thrfrommap2( eng, ne, te, taout )
use hvtransfc
use msubfc
implicit none

type ( seng ) :: eng

real (8) :: ne, te, taout

real (8), allocatable :: x(:), y(:)
real (8), allocatable :: thr(:), tq(:)
integer :: i, j, flg

real (8) :: ds, tgh, tqdif

if ( ne == eng%nidle ) then
taout = 0.0_8
return

end if

allocate ( thr( 1:eng%gegmp%thrn ), tq( 1:enghgegmp%thrn ) )
do i = 1, eng%gegmphbthrn

thr (i) = eng%gegmp%thr (i)
allocate( x( 1:enghgegmp%n(i) ), y( 1:eng%gegmp%n (i) ) )

do j =1, eng¥%gegmp%n (i)

x(j) = enghgegmplr( i, j )
y(3) = enghgegmp¥%t( i, j )
end do

call HERMITEIP( x, y, englhgegmp%n (i), ne, tq(i) )
deallocate ( x, y )

end do

if( te > maxval(tq) ) then
taout = 100.0_8

else if ( te < minval(tq) ) then
taout = 0.0_8

else
! LRy =RV — MBI L D7 7 B VBIER L 5>
ds = 100.0_8
flg = 0

taout = 0.0_8
do while ( flg == 0)
call HERMITEIP( thr, tq, eng%gegmp%thrn, taout, tgh )

tqdif = tqh - te
if ( dabs(tqdif) < 1.0E-10 .and. dabs(tqdif) >= 0.0_8 ) then
flg =1
else if ( tqdif < 0.0_8 ) then
taout = taout + ds
else
ds = ds / 2.0_8
taout = taout — ds
end if
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if ( taout < 0.0_8 ) then
taout = 0.0_8

flg = 1
else if ( taout > 100.0_8 ) then
taout = 100.0_8
flg = 1
end if
end do
end if
deallocate ( thr, tq )

end subroutine

|

| SUBROUTINE DRIVECYCLE 1R T v 74T

I modesw : AEATE— NIBI, 1=40HH, 2=#8TRH
[ FAANRT T

I spec D EMRGLT — ¥
! YRS S
; tm DR TT — ¥
|

|

|

|

|

tc DRk a EETET — 4
DR~ T

D EfTIREEH T
CELEANZ AT
DAMRRY E

subroutine drivecycle ( modesw, i, ctrl,
use hvtransfc

implicit none

spec, eng, tm, tc, vhx

sspec )
seng )

(
(
( stm )
(
(

type . spec
type
type
type
type
type
type
integer ::

stc ) 1lote

( scycle ) :: vpat
( vehout ), pointer ::
gp, lu, tstop, i,

vhx (:)

iret, modesw

vhx (i) %s = vhx (i-1)%s

vhx (i)%lu = vhx(i-1)%lu

vhx (i) %tstop = vhx(i—1)%tstop
vhx (i)%c = vhx(i-1)%c

tstop = vhx (i-1)%tstop

I AT MV AREDFHE 5>
call driveAT( spec, eng, tm, tc

SRS A T2 L2 2 OO0

I &
call gearpos ( modesw, i, tm, ctrl,

ctrl, vhx(i-1)%v, vpat%v(i),

vhx (i) %tstop = tstop

! KLEEUIEEA, HILOLEY CIREFGHE >
if ( vhx(i)%s /= gp .or. vhx(i)%lu /= lu ) then

vhx (i) %s = gp

vhx (i)%lu = lu

if ( vhx(i)%s ==tmkgrs
vhx (i)%c = 0

cand. vhx(i-1)%s > vhx(i)%s ) then

end if
! — MV GEHHE —
call driveAT( spec, eng, tm, tc, ctrl, vhx(i-1)%v, vpat%v(i),

end if

if ( vpat%v(i) > vhx(i)%v ) then
vhx (i) %verrflg = 1

else
vhx (i) %verrflg = 0

end if

end subroutine

vpat,

iret )

vpat¥%g (i),

vhx (i-1)%v, vhx(i), gp, lu, tstop )

vpat¥%g (i),

vhx (i),

vhx (i),

iret, 0 )

iret, 0 )
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!
! MODULE MSUBFC
% definition of fuel consumption calculating subroutine

module msubfc
interface

subroutine fegrid3( nidle, gfcm, fcmidl, fcm, gegmp )
use hvtransfc
real (8) :: nidle
type (sgridmap) :: gfcm
type (sfcmap) :: fem, femidl
type (sgridengmap) :: gegmp
end subroutine fcgrid3

subroutine calcfcAT( vhx, n, eng )
use hvtransfc
type (vehout), pointer :: vhx(:)
type (seng) :: eng
integer :: n

end subroutine calcfcAT

subroutine calcave( vhx, s, n, avv, avfc, terr )
use hvtransfc
type ( vehout ), pointer :: vhx(:)
integer :: s, n, terr
real (8) :: avv, avfc
end subroutine calcave

subroutine HERMITEIP( xx, yy, n, xin, yout )
real (8) :: xx(¥), yy(¥)
integer :: n
real (8) :: xin, yout

end subroutine

end interface

end module msubfc

|
I SUBROUTINE FCGRID3 k%~ » 7" X W NXXNY RO~ v THERK
I gfem DML IR~ T

I fem AR~ T

I femidl @ 7 A R/VEEATOMREEIHR (15 1L REFFLH)

I gegmp : MLHEAZL TV MI~vT

subroutine fegrid3 ( nidle, gfem, fem, femidl, gegmp )
use hvtransfc
implicit none

integer, parameter :: nx = 20, ny = 20
real (8) :: nidle

type (sfcmap) :: fem, femidl

type (sgridmap) :: gfcm

type (sgridengmap) :: gegmp

integer :: i, j, ierr

integer :: rn, tn, tnmax

real (8), allocatable :: r(:), t(:, ), £(:,:), x(?)
integer, allocatable :: tqn(:)

real (8) :: nemin, nemax, tqmin, tqmax, ftq

real (8) :: dne, dtq, rr

logical :: skip, bidle

real (8), allocatable :: d1(:,:), f1(:,:)

real (8), pointer :: pchval (:)

allocate ( gfem%rev(l:nx), gfem%tq(l:ny), gfem%fe(nx, ny) )
gfem%nx = nx
gfem%ny = ny

nemin = minval ( femrev )
nemax = maxval ( femkrev )
tgmin = minval ( fem%tq )
tgmax = maxval ( fem%tq )
th = 1

tn = 1

tnmax = 1

rr = feml%rev (1)
do i =1, fem¥ndata
if ( rr /= fem%rev(i) ) then
rn = rn + 1
rr = feml%rev (i)
if( tn > tnmax ) tnmax = tn

tn = 1
end if
tn = tn + 1

end do

allocate ( r(l:rn), tqn(l:rn) )
allocate ( t(rn, tnmax), f(rn, tnmax) )



calcfcAT. £90 Page 2

r(j) = fem%rev (1)
tqn(j) =1
call egmapTE( gegmp, r(j), 0.0_8, ftq )
t(j, tan(j) ) = ftq
£CJ, tan(j) ) =0.0_8
do i =1, fem¥ndata
if (r(j) /= fem%rev(i) ) then

j=J3+1
r(j) = fem%rev (i)
tqn(j) =1

call egmapTE( gegmp, r(j), 0.0_8, ftq )
t(J, tan(j) ) = ftq
£(j, tan(j) ) =0.0.8
tgmin = min( tqmin, t(j, tqn(j)) )

end if

tqn(j) = tan(j) + 1

t( j, tan(j) ) = fem%tq (i)

£( 3§, tan(j) ) = fembfe (i)

end do

( nemax — nemin ) / real (nx-1, 8)
( tgmax — tgmin ) / real(ny-1, 8)

dne
dtq

do i =1, nx

gfemd%rev(i) = nemin + dne * real(i-1, 8)
end do
doi=1, ny

gfem¥btq (i) = tqmin + dtq * real (i-1, 8)
end do

allocate ( fl(rn, ny), dl(rn, tnmax) )
doi=1, rn
allocate( x( tqn(i) ) )
do j =1, tan(i)
x(§) =t(i, j)
end do

call DPCHIM( tgn(i), x, f(i, 1), d1(i,1), rn, ierr )
if( ierr < 0 ) call errhermite( 1, ierr )

skip = . true.
allocate ( pchval( ny )

)
call DPCHFE( tgqn(i), x, f(i, 1), d1(i,1), rn, skip, gfem%ny, gfem¥%tq, pchval, ierr )

if( ierr < 0 ) call errhermite( 2, ierr )

do j =1, ny
f1(i, j) = pchval (j)
end do

deallocate ( pchval, x )
end do

deallocate ( dl )

allocate ( dl(rn, ny) )

do i =1, ny
call DPCHIM( rn, r, f1(1,i), d1(1,i), 1, ierr )
if( ierr < 0 ) call errhermite ( 3, ierr )

skip = . true.
allocate ( pchval( l:inx ) )

call DPCHFE( rn, r, f1(1,i), d1(1,i), 1, skip, gfcm%nx, gfcml¥rev, pchval, ierr )

if( ierr < 0 ) call errhermite ( 4, ierr )

do j =1, nx
gfem¥%fe (j, i) = pchval (j)
end do

deallocate ( pchval )
end do

bidle = . false.
doi=1, rn
if (r(i) == nidle ) then
femidl%ndata = tqn (i)
allocate ( femidl%rev( 1:tqn(i) ) )
allocate ( femidl%tq(l:tqn(i) ) )
allocate ( femidl%fe(l:tqn(i) ) )

do j =1, fcmidl%ndata
femidl%rev (j) = r(i)

femidl%tq(j) = t( i, j)
femidl%fe (§) = £C i, j)
end do
bidle = . true.
exit
| end if
end do

if (bidle == . false. ) then
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write (0, %) "ME~ v 7T
write(0,%) “Nidle AJIff
pause
stop

end if

TA RAVEMESE TOWET —F BATERTOEEAL. 7

7 nidle, “rpm

deallocate ( dl, f1, r, tgn, t, f )

end subroutine

|
| SUBROUTINE CALCFCAT 1#bfD#REHEE Fal
I vhx ﬂjli??? — 4

I'n vy S

; eng | TUVLVEETLT—H

subroutine calcfcAT( vhx, n, eng )
use hvtransfc
implicit none

type (vehout), pointer :: vhx(:)
type (seng), target :: eng
integer :: n

type (sgridengmap), pointer :: gegmp

type (sgridmap), pointer :: gfcm

integer :: i, j, ierr

real (8) :: ftq

real (8), allocatable :: f(:), d2(:), d(:,:)
logical :: skip

gfem => engl%gfcm
gegmp=> engY%gegmp

allocate( d( gfemknx, gfem¥%ny ) )
allocate( f(l:gfem¥%ny), d2(1:gfem%ny) )

do j=1, n

if ( vhx(j)%ne <= 0.0_8 ) then
vhx (j)%fc = 0.0_8
cycle

end if

! T A RVIEHE T ORRENE T &
if ( vhx(j)%ne == eng¥nidle ) then
call HERMITEIP( engl%fcmidl%tq, eng%fcmidl%fc, eng%fcmidl%ndata, vhx(j)%te, vhx(j)%fc )
cycle
end if

! T A RALISLCORENY Rt H
call egmapTE( gegmp, vhx(j)%ne, 0.0_8, ftq )

if ( vhx(j)%te <= ftq ) then
vhx (j)%fc = 0.0_8

else
do i =1, gfem%ny
call DPCHIM( gfem%nx, gfem¥%rev, gfem%fc(l,i), d(1,i), 1, ierr )
if ( ierr < 0 ) then
call errhermite ( 5, ierr )
end if

skip = . true.
call DPCHFE (gfcm%nx, gfem¥%rev, gfem¥%fe (1, 1), d (1, 1), 1, skip, 1, vhx (j)%ne, £ (i), ierr)
if ( ierr < 0 ) then
call errhermite ( 6, ierr )
end if
end do

skip = . true.
call DPCHIM( gfem¥%ny, gfem%tq, f, d2, 1, ierr )
if ( ierr < 0 ) then
call errhermite ( 7, ierr )
end if

call DPCHFE( gfcm%ny, gfem%tq, £, d2, 1, skip, 1, vhx (j) %te, vhx (j) %fc, ierr )
if ( ierr < 0 ) then
call errhermite ( 8, ierr )

end if
if ( vhx (j)%fc < 0.0_8 ) then
vhx (j)%fc = 0.0_8
end if
end if
end do

deallocate( d, d2,f )
nullify ( gegmp, gfcm )
end subroutine
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1
i
i
i
i
i
i
i
i

SUBROUTINE CALCAVE Ii/h%r“ PRE DFHE
vhx © ADETT—
s : nf%ljﬂqﬁ“?u)rm

n : 2R
avy Ii/h%r (km/h)
avfc ﬁ*%§ (k

m/L)
terr @ IBIERAERMERFH (s)

subroutine calcave( vhx, s, n, avv, avfc, terr )

use hvtransfc
implicit none

type (vehout), pointer :: vhx(:)

integer :: n, i, s, terr

real (8) :: avv, avfc, sumv, sumf
sumv = 0.0_8

sumf = 0.0_8

terr = 0

do i =s, stn-1
sumv = sumv + vhx(i)%v
sumf = sumf + vhx(i)%fc
if ( vhx(i)%verrflg == 1 ) then
terr = terr + 1
end if

end do

avv = sumv / (real(n,8) * 1.0_8 )
avfc = sumv / sumf

end subroutine

I
i
i
i
i
i
i
i

SUBROUTINE HERMITEIP XAy == )L I — MMl E 5
XX T OxJEAEE

vy D yJEAERL S
n Doxx, yYOHEFEE
xXin

Cx AJIE
yout @ )L — NFREME (HOME)

subroutine HERMITEIP( xx, vy, n, xin, yout )

implicit none

real (8) :: xx (%), yy(%)
integer :: n, ierr

real (8) :: xin, yout

logical :: skip

real (8), allocatable :: d(:)

allocate( d(n) )
skip = . true.

call dpchim(n, xx, yy, d, 1, ierr)
if( ierr < 0 ) call errhermite ( 1, ierr )

call dpchfe(n, xx, vy, d, 1, skip, 1, xin, yout, ierr)
if( ferr < 0 ) call errhermite ( 2, ierr )

deallocate( d )

end subroutine

|
|

i

SUBROUTINE ERRHERMITE
error handler for hermite interpolation

subroutine errhermite ( errid, ierr )

implicit none

integer :: errid, ierr
character (len=1024) :: msg

select case ( errid )

at FCGRID

case( 1)
msg
case( 2
msg
case( 3
msg
case( 4

“Error : DPCHIM ( called from FCGRID, 1st )”
“Error : DPCHFE ( called from FCGRID, 1st )”

“Error : DPCHIM ( called from FCGRID, 2nd )”

~— o~ 1~ 1|
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msg = “Error : DPCHFE ( called from FCGRID, 2nd )”

|
% at CALCFC

case( 5 )
msg
case( 6
msg
case( 7
msg
case( 8
msg = “Error : DPCHFE ( called from CALCFC, 2nd )”
end select

“Error : DPCHIM ( called from CALCFC, 1st )”
“Error : DPCHFE ( called from CALCFC, 1st )”

“Error : DPCHIM ( called from CALCFC, 2nd )”

I~~~ 1~

write( 0, " (A )’ ) msg
write (0, "(A, 1) ) 7ierr =7, ierr
stop ’ Terminated by error of Hermite function. Check input fuel map.

end subroutine

|
| DPCHST: SIGN TESTING OF 2 ARGUMENTS

! Returns:

| —-1. if ARGl and ARGZ are of opposite sign
| 0. if either argument is zero.

% +1. if ARGl and ARG2 are of the same sign

real (8) function DPCHST( argl, arg? )
implicit none

real (8) :: argl, arg?

if ( (argl == 0.0.8 ) .or. ( arg2 == 0.0_8 ) ) then

DPCHST = 0.0_8
else

DPCHST = dsign(1.0_8, argl) * dsign(1.0_8, arg2)
end if

end function

|
| DPCHIM: Piecewise Cubic Hermite Interpolation to Monotone data
|

subroutine DPCHIM ( n, x, f, d, incfd, ierr )
implicit none
interface
real (8) function DPCHST( argl, arg2 )
real (8) :: argl, arg2
end function
end interface

integer :: n, incfd, ierr
real (8) :: x(¥), f(incfd,*), d(incfd, *)

integer :: i, nsec
real (8) :: dxl, dx2, dell, del2, dsave, dxsum, dxsumt3, dmax, dmin
real (8) :: wl, w2, dratl, drat2, sgn

o — check argument
ierr = 0
if(n <2) then
ierr = -1
return
end if

if ( incfd < 1) then
ierr = -2
return

end if

doi=2n
if ( x(i) > x(i-1) ) then
continue
else
ierr = -3
return
end if
end do

I — Piecewise Cubic Hermite Interpolation —————————————-—
nsec = n -1
dx1 = x(2) - x(D)
dell = ( £(1,2) - £(1,1) ) / dxl
dsave = dell

if ( n == 2 )then
d(1,1) = dell
d(1,2) = dell
return

end if
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dx2 = x(3) - x(2)
del2 = ( £(1,3) - £(1,2) ) / dx2

dxsum = dx1 + dx2

wl = ( dx1 + dxsum ) / dxsum

w2 = —dx1 / dxsum

d(1,1) = wl * dell + w2 * del2

if ( DPCHST( d(1,1), dell ) <= 0.0_8 ) then
d(1,1) =0.0_8

else if( DPCHST( dell, del2 ) < 0.0_8 ) then
dmax = 3.0_8 * dell
if( abs( d(1,1) ) > abs( dmax ) ) then

d(1,1) = dmax

end if

end if

do i = 2, nsec
if( i /=2 )then
dx1 = dx2
dx2 = x(i+1) - x(i)
dxsum = dx1 + dx2

dell = del2
del2 = ( £(1,i+1) - £(1,1) ) / dx2
end if

d(1, i) =0.0_8
sgn = DPCHST( dell, del2 )

if( sgn == -1.0_8 ) then
ierr = ierr + 1
dsave = del2

else if( sgn == 0.0_8 ) then
if( del2 /= 0.0_8 ) then
if( DPCHST( dsave, del2 ) < 0.0_8 ) then
ierr = ierr + 1
end if
dsave = del2
end if

else
dxsumt3 = dxsum * 3.0_8
wl = ( dxsum + dx1 ) / dxsumt3
w2 = ( dxsum + dx2 ) / dxsumt3
dmax = max( abs(dell), abs(del2) )

dmin = min( abs(dell), abs(del2) )
dratl = dell / dmax
drat2 = del2 / dmax
d(1,1) = dmin / ( wl * dratl + w2 * drat2 )
end if
end do
wl = —=dx2 / dxsum

w2 = ( dx2 + dxsum ) / dxsum

d( 1, n) =wl * dell + w2 * del2

if ( DPCHST( d(1,n), del2 ) <= 0.0_8 ) then
d(1,n) =0.0_8

else if( DPCHST( dell, del2 ) < 0.0_8 ) then
dmax = 3.0_8 * del2
if( abs( d(1,n) ) > abs( dmax ) ) then

d( 1, n) = dmax

end if

end if

end subroutine DPCHIM

|

% DPCHFE: Piecewise Cubic Hermite Function Evaluator

subroutine DPCHFE( n, x, f, d, incfd, skip, ne, xe, fe, ierr )
implicit none

integer :: n, incfd, ne, ierr
real (8) :: x(¥), f(incfd,*), d(incfd, *), xe(*), fe(¥)
logical :: skip

integer i, ierc, ir, j, j2, jfirst, next(2), nj

ierr = 0

N — check argument
if( skip ) then
if(n <2) then
ierr = -1
return
end if

if( incfd < 1 ) then
ierr = -2
return

end if

doi=2 n
if ( x(i) <= x(i-1) ) then

ierr = -3
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return
end if
end do

if( ne < 1) then
ierr = -4
return
end if
end if

N — piecewise cubic hermite function evaluator ——————————

skip = . true.
jfirst =1
ir =2

do while ( jfirst <= ne )
j2 = ne +1
do j = jfirst, ne
if ( xe(j) >= x(ir) ) then
if ( ir == n ) then

(S
Do
I

ne + 1
else
2=
end if
exit
end if
end do

nj = j2 - jfirst

if( nj /=0 ) then
call DCHFEV (x(ir-1),x(ir), £(1,ir-1), f(1, ir),d(1, ir-1),d (1, ir), nj, xe (jfirst), fe (jfirst), next, ierc)
if ( ierc < 0 ) then
ierr = -5
return
end if

if ( next(2) == 0 ) then

else
if(ir < n ) then
ierr = -5
return
else
ierr = ierr + next(2)
end if
end if

if( next(1) == 0 ) then

else
if ( ir > 2 ) then
do i = jfirst, j2-1
if( xe(i) < x(ir-1) ) then
exit
end if
end do
if( i > j2-1 ) then
ierr = -5
return
end if
j2 =1
do i =1, ir-1
if( xe(j2) < x(i) ) exit
end do
ir = max( 1, i-1)
else
ierr = ierr + next(1)
end if
end if
jfirst = j
end if

ir = ir + 1
if (ir > n ) exit
end do

end subroutine

|
| DCHFEV: Cubic Hermite Function EValuator
|

éubroutine DCHFEV (x1, x2, fl, f2, dl, d2, ne, xe, fe, next, ierr)
implicit none

integer :: i, ne, ierr, next(2)
real (8) :: x1, x2, fl, f2, dl, d2, xe(¥), fe(x)
real (8) :: ¢2, ¢3, dell, del2, delta,h, x, xmi, xma

ierr = 0
D — check arguments
if( ne < 1) then
ierr = -1
return




calcfcAT. £90 Page 8

end if
h = x2 - x1
if( h==0.0_8) then
ierr = -2
return
end if
o — cubic hermite function evaluator
next (1) = 0
next(2) =0

xmi = min( 0.0_8, h )
xma = max( 0.0_8, h)

delta = ( f2 - f1) / h

dell = ( dl — delta ) / h

del2 = (d2 - delta ) / h

c2 = —( dell + dell + del2 )

c3 = (dell +del2) / h

do i =1, ne
x = xe(i) - x1
fe(i) = fl + x % (dl +x* (c2+x*c3) )
if( x < xmi ) then

next (1) = next(1) + 1
end if
if( x > xma ) then
next(2) = next(2) + 1
end if
end do

end subroutine
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module vehicleparams
interface

subroutine setparametersAT( spec, tm, ctrl )
use hvtransfc

type (sspec) :: spec
type (stm) :: tm
type ( sctr ) :: ctrl

end subroutine

subroutine showinputdata( spec, eng, tm )
use hvtransfc
type (sspec) spec
type (seng) eng
type (stm) :: tm
end subroutine
end interface

end module

!

! SUBROUTINE SETPARAMETERSAT
I spec : HLEEIL

Pem ¢ ZEEUGEST

% ctrl © ZHEIHT —X

subroutine setparametersAT( spec, tm, ctrl )
use hvtransfc
implicit none

real (8), parameter :: PDWT = 0.07_8
real (8), parameter :: PDWE = 0.03_8
real (8), parameter :: PSGW = 55.00_8
real (8), parameter :: EGR_DIRECT = 0.98_8
real (8), parameter :: EGR_ND = 0.96_8
real (8), parameter :: EGR_FINAL = 0.95_8

type (stm) :: tm

type (sspec) ! spec

type (sctr) :: ctrl
integer :: i, j

real (8) :: dwt, dwe, beta

call setvehicletype( spec%tpname, spec )
speclbgvw = spechw0 + spec%wld + REAL (specthcrew, 8) * PSGW
select case ( spec%tpname(1:1) )

)

case ('T
spec%wt = spec%w0 + specl%wld / 2.0_8 + PSGW

specUmur = ( 0.00513_8 + 17.6_8/spechwt ) * 9.8_8
S?ec%mua = ( 0.00299_8 * spec%bh*spec%bw — 0.000832_8
case ('B

spechwt = spechw0 + spechcrew * PSGW / 2.0_8
specUmur = ( 0.00513_8 + 17.6_8/spechwt ) * 9.8_8

spec%mua = ( 0.00299_8 * spec%bh*spec%bw — 0.000832_8 ) * 0.680_8 * 9.8_8

case default
write (0, ~(3A)°) &
” Vehicle Type Error, [ 7, trim(spec%tpname),
stop
end select

! BT A — HRTE

if ( spechtpname == 'TT1’ .or. spec%tpname == T10" .or
if ( tm%ngr == 7 ) then
if ( tm¥bg(7)%gr == 1.0_8 ) then

beta = 0.6_8

else if ( tmk%g(6)%gr ==1.0_8 ) then
beta = 0.81_8

else
beta = 1.0_8

end if

else if ( tm%ngr == 12 ) then
if ( tm%g(12)%gr == 1.0_8 ) then

beta = 0.6_8
else
beta = 1.0_8
end if
else
beta = 1.0_8
end if
else
beta = 1.0_8
end if

I [BEEE Y R, BERE ——
dwt = spec%w0 * PDWT
dwe = spec%w0 * PDWE

) *9.8.8

] is not defined

specltpname == T11

) then
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spechefgr = EGR_FINAL
do i =1, tmdngr
tmdbg (1) %dw = dwt + dwe * ( tm%g(i)%gr * beta )%%2

if ( tm%g(i)%gr == 1.0_8 ) then
tml%g (i) %egr = EGR_DIRECT

1se
tm¥%g (1) %egr = EGR_ND
end if
end do

L/U~ v 7 Ol H — il A

——— LOCK-UP ON —
do i =1, tmdngr
do j =1, ctrl%lon%g(i)%n
ctrl%lon%g (i) %y (j) = ctrl%lon%g(i)%y (i) / speckfgr * (0.3768_8kspeclrt)
end do
end do

! ——— LOCK-UP OFF ———
do i =1, tm%ngr
do j =1, ctrl%loff%g(i)%n
ctrl%loff%g (i) %y (j) = ctrl%loff%g(i)%y (j) / spechfgr * (0.3768_8%speclhrt)
end do
end do

B~ 7 Ol — WL

— up —
do i =1, tm%ngr
do j =1, ctrl%up%g(i)%n
ctrl%up¥%g (i) %y (j) = ctrl%upkhg (i)%y (j) / spechfgr * (0.3768_8*speclhrt)
end do
end do

! ——— down ——
do i =1, tmdngr
do j =1, ctrl%dwn%g(i)%n
ctrl%dwn¥%g (i) %y (j) = ctrl%dwn%g (i) %y (i) / spechfgr * (0.3768_8kspeclrt)
end do
end do

end subroutine

SHOWINPUTDATA
eng UV VT

tm CAE B T

subroutine showinputdata( spec, eng, tm )
use hvtransfc
implicit none

|
|
% spec  : HIEFIG
i
i

type (sspec) :: spec
type (seng) :: eng
type (stm) :: tm

integer :: i
print, ”
print ~ (24)’, ” Vehicle Name : 7, trim(spec%vhname)
select case ( specltpname(1:1) )
case ('T
print * (A)’, ” Vehicle type : TRUCK”
case ('B

print ~ (A)’, ” Vehicle type : BUS”
end select

print ~ (24)7, ” Category : 7, trim(spec%tpname)

print ~ (A, F0.2,A)", ” HIGHWAY RATIO : ”, spec%ric * 100.0_8, ” [%]”
printk

print*, ”

print ~ (A, F8.2,A)", 7 GVW =", spec%gvw, ”[kg]”

print * (A, F8.2,A,F8.2,A)", 7 Weurb =", specW%w0, ”[kgl, Wtest =", specthwt, “[kgl”

print ~ (A, F8.3,A,F8.3,A,F8.3,A)”, ” Width =", spec¥bw, &
”[m], Height=" , spec%bh, “[m], Tire radius=", speckrt, ”[m]”

print (A, 13)",” Crew =", spec%crew

print ~ (A, F8.2,A,F8.2,A,F8.2,A)", ” Nidle =", engknidle, &
“[rpm], Nrate =7, eng¥%nrate, ”[rpm], Nex =", englnex, ”[rpm]”

printk

print (A, F10.6,A)°, ” MuAir =", spec%mua, ” [N/ (km/h) 2]”

print ~ (A, F10.6,A)", ” MuRoll =", spec%mur, ~ [N/kg]”

print*

printk
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print ’ (A, 10)’, ” START GEAR = ”, tmY%grs

print * (A, I3)”, ” NUMBER OF GEAR =", tm%ngr
print * (A)’, ” GEAR  RATIO EFFICIENCY DW[kg]”
do i =1, tm%ngr

print ’ (I4,A,F8.3,F10.3,F15.5), i, 7t 7, tm%g(i)%gr, tm%g(i)%egr, tm%g(i)%dw

end do
print ~ (A, F8.3,F10.3)", ” FIN: 7, spec%fgr, spechefgr
printk

end subroutine showinputdata

|
| SUBROUTINE SETVEHICLETYPE

I categoryname : JREPCAyIFU,
; spec 1 HIfEILT — X

subroutine setvehicletype ( categoryname, spec )
use hvtransfc
implicit none
type (sspec) :: spec
character (len=%) :: categoryname

call toUpper ( categoryname )

select case ( categoryname )
o — TRUCK TRACTOR, “TTx”
case ("TT1”)
spec%w0 = 10525.0_8
spechwld = 24000.0_8
spechcrew = 2
spec%bh = 2.927_8
spechbw = 2.490_8
spec%ric = 0.2_8

case ("TT2”)
spec%w0 = 19028.0_8
spec%wld = 40000.0_8
spechcrew = 2
spec%bh = 2.890_8
spechbw = 2.490_8
spec%ric = 0.1_8

I GENERAL TRUCK, “Tx”
case ("T1”)

spec%w0 = 1957.0_8
speckhwld = 1490.0_8
specherew = 3

spec%bh = 1.982_8
spechbw = 1.695_8
spec%ric = 0.1_8

case ("T217)
spec%w0 = 2500.0_8
speckhwld = 3475.0_8
specherew = 3
spec%bh = 1.982_8
spechbw = 1.695_8
spec%ric = 0.1_8

case ("T2”)
spechw0 = 2356.0_8
speckhwld = 2000.0_8
specherew = 3
spec%bh = 2.099_8
spechbw = 1.751_8
spec%ric = 0.1_8

case ("T3”)
spechw0 = 2652.0_8
speckhwld = 2995.0_8
specherew = 3
spec%bh = 2.041_8
spechbw = 1.729_8
spec%ric = 0.1_8

case ("T4”)
spechw0 = 2979.0_8
speckhwld = 3749.0_8
specherew = 3
spec%bh = 2.363_8
spechbw = 2. 161_8
spechric = 0.1_8

case ("T5”)
spec%w0 = 3543.0_8
speckhwld = 4275.0_8
specherew = 2

spec%bh = 2.454_8
spechbw = 2.235_8
spec%ric = 0.1_8

case ("T6”)
spec%w0 = 3659.0_8

TT1 GVW <=20t

TT2 GVW >20t

T1 3.5t< GVW <= 7.5¢
Payload <=1.5t

T1 3.5t< GVW <= 7.5t
Payload <=1.5t

T2 3.5t< GVW <= 7.5t
1.5t < Payload <=2t

T3 3.5t< GVW <= 7.5t
2t < Payload <=3t

T4 3.5t< GVW <= 7.5t
3t < Payload

T5 7.5t< GVW <= 8t

Te 8t< GVW <= 10t
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speckhwld = 5789.0_8
specherew = 2
spec%bh = 2.625_8
spechbw = 2.239_8
spec%ric = 0.1_8

case ("T7”)
spec%w0 = 4048.0_8
speckhwld = 7483.0_8
specherew = 2

spec%bh = 2.541_8
spechbw = 2.350_8
spec%ric = 0.1_8

case ("T8”)
spec%w0 = 4516.0_8
speckhwld = 7992.0_8
specherew = 2
spec%bh = 2.57
spechbw = 2. 379_
spec%ric = 0.1_8

2.8
9.8

case ("T9”)
spec%w0 = 5533.0_8
speck%wld = 8900.0_8
specherew = 2

spechbh = 2.745_8
spechbw = 2.480_8
spechric = 0.1_8

case (“T10”7)
spec%w0 = 8688.0_8
speckhwld = 11089.0_8
specherew = 2
spec%bh = 3.049_8
spechbw = 2.490_8
spec%ric = 0.1_8

case ("T117)
spec%w0 = 8765.0_8
speckhwld = 15530.0_8
specherew = 2
spec%bh = 2.9
spechbw = 2. 49
spechric = 0.3

4.8
0_8
8

I — ROOT BUS, CREW>=llpersons

case ("BR1”)
speck%w0 = 5186.0_8
spec%wld = 0.0_8
specherew = 39
spec%bh = 2. 88
speckhbw = 2.072_
spec%ric = 0.0_8

0_8
2_8

case ("BR2”)
speckhw0 = 6672.
spechwld = 0.0
specherew = 46
specbh = 2.94
spechbw = 2. 30
speckhric = 0.0

case ("BR3”)
speckhw0 = 732
spechwld = 0
specYhcrew
spec%bh =
spechbw = 2.
speck%ric = 0.

I
ol
WO

case ("BR4”)
speckhw0 = 8654.
spechwld = 0.0
specherew = 77
spec%bh = 2. 96
spechbw = 2. 38
speckhric = 0.0

case ("BR5”)
speck%w0 = 979
spechwld = 0
specherew = 7
spec%bh = 2.9
spechbw = 2.4
speck%ric = 0.

“BRx”

I GENERAL BUS, CREW>=llpersons, “Bx”

case ("B1”)
spec%w0 = 3543.0_8
spec%wld = 0.0_8
specherew = 29
spec%bh = 2.593_8
spechbw = 2.027_8
spec%ric = 0.1_8

T7 10t< GVW <= 12t

T8 12t< GVW <= 14t

T9 14t< GVW <= 16t

T10 16t< GVW <= 20t

T11 20t< GVW

BR1 6t< GVW <= 8t

BR2 8t< GVW <= 10t

BR3 10t< GVW <= 12t

BR4 12t< GVW <= 14t

BR5 14t< GVW

Bl 3.5t< GVW <= 6t
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case ("B2”)
spechw0 = 5622.0_8
spec%wld = 0.0_8
specherew = 29
spec%bh = 3.019_8
spechbw = 2.197_8
spec%ric = 0.1_8

case ("B3”)
spec%w0 = 6608.0_8
spec%wld = 0.0_8
specherew = 49
spec%bh = 3.105_8
spechbw = 2.314_8
spec%ric = 0.1_8

case ("B4”)
spec%w0 = 8022.0_8
spec%wld = 0.0_8
speclhcrew = 58
spec%bh = 3.160_8
spechbw = 2.399_8
spec%ric = 0.1_8

case ("B5”)
spechw0 = 9774.0_8
spec%wld = 0.0_8
specherew = 60
spec%bh = 3. 168_8
spechbw = 2.490_8
spec%ric = 0.1_8

case ("B6”)
spec%w0 = 12110.0_8
spec%wld = 0.0_8
speclherew = 62
spec%bh = 3.320_8
spechbw = 2.490_8
spec%ric = 0.35_8

case ("B7”)
spec%w0 = 14583.0_8
spec%wld = 0.0_8
speclherew = 51
spec%bh = 3.668_8
spechbw = 2.490_8
spec%ric = 0.35_8

case default
write (0,” (3A)") ” Category Error : [
stop

end select

end subroutine

|
| SUBROUTINE TOUPPER

I convert small letters to capital letters
I buf : target & converted strings

|

subroutine toUpper ( buf )
implicit none
integer strlength, i
character ( len=% ) :: buf

strlength = len( buf )
do i = 1, strlength

if ( ichar (buf (i:i))>=97 .and. ichar(buf(i:i))<=122 ) then
buf(i:i) = char (ichar (buf(i:i))-32)

end if
end do

end subroutine

B2 6t< GVW <= 8t

B3 8t< GVW <= 10t

B4 10t< GVW <= 12t

B5 12t< GVW <= 14t

B6 14t< GVW <= 16t

B7 16t< GVW

7 trim(categoryname), ” ] is not defined.”
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module dataio
interface

subroutine read_input_data( specf, spec, tm, eng, tc, ctrl )
use hvtransfc

character (len=%) :: specf
type ( sspec ) i spec
type ( seng ) :: eng

type ( stm ) :: tm

type ( stc ) :: tc

type ( sctr ) :: ctrl

end subroutine

subroutine read_vehicle_spec_data ( uid, specf, spec )
use hvtransfc

integer :: uid
type ( sspec ) :: spec
character (len=%) :: specf

end subroutine

subroutine read_transmission_spec_data( uid, tmf, tm )
use hvtransfc
integer :: uid
character ( len=* ) :: tmf
type ( stm ) :: tm
end subroutine

subroutine read_engine_fuel_map( uid, mapf, fcm )
use hvtransfc
integer :: uid
type ( sfemap ) :: fem
character ( len=% ) :: mapf
end subroutine read_engine_fuel_map

subroutine read_engine_spec_data( uid, engf, eng )
use hvtransfc
integer uid
character ( len=% ) :: engf
type ( seng ) ! eng
end subroutine

subroutine read_engine_torque_map( uid, mapf, gegmp )
use hvtransfc
integer :: uid
character ( len=% ) :: mapf
type ( sgridengmap ) :: gegmp
end subroutine

subroutine read_shift_control_data2l ( uid, ctrlrname, ngr, ctrl )
use hvtransfc
integer :: uid, ngr
character ( len=% ) :: ctrlrname
type ( sctr ) :: ctrl
end subroutine

subroutine read_shift_diagram( uid, mapf, ngr, sftmap )
use hvtransfc

character ( len=% ) :: mapf
type ( sshiftmap ) :: sftmap
integer :: uid, ngr

end subroutine

subroutine read_lockup_diagram( uid, mapf, ngr, sftmap )
use hvtransfc

character ( len=% ) :: mapf
type ( sshiftmap ) :: sftmap
integer :: uid, ngr

end subroutine

subroutine read_torque_converter_data ( uid, tcf, ngr, tc )
use hvtransfc
type ( stc ) i tc
character ( len=% ) :: tcf
integer :: uid, ngr
end subroutine

subroutine readcurve ( uid, fname, crv )
use hvtransfc

integer :: uid
character ( len=* ) :: fname
type ( scrv ) i crv

end subroutine

subroutine readpump ( uid, pumpf, ngr, ptq )
use hvtransfc

integer :: uid, ngr
type ( sptq ) :: ptq
character ( len=k ) :: pumpf

end subroutine

subroutine writeresultAT2 (uid, fname, vpat, vhx, comment)
use hvtransfc
integer :: uid
character ( len=* ) :: fname
type ( scycle ) :: vpat
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type ( vehout ), pointer :: vhx(:)
character ( len=* ) :: comment
end subroutine

subroutine outaveragefcAT ( uid, outf, specf, spec, eu, avvu, terrl, eh, avvh, terr2, ece, et, avvt, terr3,

use hvtransfc
type ( sspec ) :: spec

integer :: uid, iret, iret2, terrl, terr2, terr3
character ( len=k ) :: outf, specf

real (8) :: eu, avvu, eh, avvh, et, avvt, ece
character (len=* ) :: comment

end subroutine
end interface

end module dataio

|

| SUBROUTINE GETARGUMENT AJS17 7 A W4, HWH7 7 A V4 &2 BiE
I specf : BT 7 A V4

I outf : A7 7 A1L4%

U A DS T A I T AN &R

subroutine GetArgument ( specf, outf )
implicit none

character ( len=k ) :: specf, outf
call GETARG( 1, specf )
call GETARG( 2, outf )

I — WENEWERIIFEANLETD —
if ( specf == "” ) then
do while ( specf ==
write( %, ~ (A, $)" ) *Input Spec filename? :
read ( %, * ) specf
end do
end if

)

if (outf == """ ) then
do while ( outf == "’
write( *, * (A, $)’ ) ’Output filename? : ’
read ( %, * ) outf
end do
end if

end subroutine

|
| SUBROUTINE READ_INPUT_DATA AJ35— & D3t I3 Il )
| specf : L7 7 A N4

I spec : HEHT —H

} tm L BT — &
!
!
|

eng | TLUVUT—H
te D hvars—#

ctrl : V7 MilET—#

subroutine read_input_data( specf, spec, tm, eng, tc, ctrl )
use hvtransfc
use msubfc
implicit none

character ( len=% ) :: specf

type ( sspec ) :: spec

type ( seng ) :: eng

type ( stm ) :: tm

type ( stec ) i tc

type ( sctr ) :: ctrl

character (len=1024) :: basedir, tmdir, engdir, tedir, ctldir
character (len=1024) :: basename, tmname, engname, tcname, ctlname
character (len=1024) :: fname

I HEFELERT 7 AV
call read_vehicle_spec_data ( 11, specf, spec )
call getdirectory( specf, basedir, basename )

I BHERETER T 7 AV
fname = trim(basedir) // trim( spec%tmf )
call read_transmission_spec_data( 12, trim(fname), tm )
call getdirectory( fname, tmdir, tmname )

I UV URHRRERT AN
fname = trim(basedir) // trim( specY%engf )
call getdirectory( fname, engdir, engname )
call read_engine_spec_data( 13, trim(fname), eng )

| — R~y
fname = trim(engdir) // trim( eng%fcmapf )
call read_engine_fuel_map( 17, trim(fname), eng%fcm )

I — Mo~
fname = trim(engdir) // trim( eng%egmapf )

iret, iret2, comment )
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call read_engine_torque_map( 18, trim(fname), enghgegmp )

I B~y T ORI
call fcgrid3( eng¥nidle, eng%gfcm, eng%fcm, eng%fcmidl, englbgegmp )

I — EHHEERT 7 AV
fname = trim(basedir) // trim( speckctrlf )
call getdirectory( fname, ctldir, ctlname )
call read_shift_control_data2l ( 19, trim(fname), tm¥%ngr, ctrl )

I —— MV U R—HHEILT —H DFEHAS
fname = trim(basedir) // trim( specltcf )
call getdirectory( fname, tcdir, tcname )
call read_torque_converter_data ( 10, trim(fname), tm%ngr, tc )

end subroutine read_input_data

SUBROUTINE READ_VEHICLE_SPEC_DATA Bk T7 — & DFiArIAIx

Py

=2
spef @ HEFEILDOANT T 7 A V4
spec : BHAILT — X

|
!
I uid ¢ dEE
|
|

subroutine read_vehicle_spec_data ( uid, specf, spec )

use hvtransfc
implicit none

integer :: uid
type ( sspec )

character (len=%)

open ( uid,

read ( uid
read ( uid,
read ( uid,
read ( uid
read ( uid,
read ( uid,
read ( uid
read ( uid,

close( uid )
return

i1 spec

11 specf

file=trim(specf), status= OLD’, err=100 )

*

)

*

)

* %

Rl

err=110 )
err=110

err=110
err=110

err=110
err=110

)
)
)
err=110 )
)
)
err=110 )

spec%vhname
spec%tpname

spechfgr
spec¥%rt

speckhengf
spechtmf
spechtcf
spec%ctrlf

error handling

|
!
!
1

pause
stop

110 write (O,’(S?)’) ” Failed to read SPEC file [ 7, trim(specf), ” 1”

close ( uid
pause
stop

end subroutine read_vehicle_spec_data

00 write (0, (3A)") ” Cannot open SPEC file [ 7, trim(specf), ” 1”7

SUBROUTINE READ_TRANSMISSION_SPEC_DATA ZE#fs— & ®

Ptz

=]

tmf  EEEE T 7 A A

|
1
% uid @ ERE
i

tm o 2SR TR AL R

=

L

Frit

subroutine read_transmission_spec_data ( uid, tmf, tm )

use hvtransfc
implicit none

integer :: uid,
character ( len=% )

type ( stm )

i

cootm

t1otmf

open ( uid, file = trim(tmf), status = old, err=200 )

read ( uid, *, err=210 ) tm%grs
read ( uid, *, err=210 ) tm%ngr

allocate ( tm%g(1:tm¥ngr) )
do i =1, tmkngr

read (uid, *, err=210 ) tm%g(i)%gr

end do

close( uid )
return

| error handling

!

LA IR

S B

e
5 A XA

T UV UREILT 7 ANV
LHMFE LT 7 A VA
ML UGEILT 7 A VA
7 MHERE 7 7 A V4
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200 write (0,” (3A)’) ” Cannot open TRANSMISSION file [ 7, trim(tmf), ” 1”
pause
stop

210 write (0,” (3A)") ” Failed to read TRANSMISSION file [ 7, trim(tmf), ” 1”7
close ( uid )
pause
stop

end subroutine read_transmission_spec_data

!
| SUBROUTINE READ_ENGINE_SPEC_DATA 3 ¥V il T D H ik F
I ouid o EEERS

I engf @ UV UHITDANT 7 A N

; eng | EUVVEEILT —H

subroutine read_engine_spec_data( uid, engf, eng )
use hvtransfc
implicit none

integer uid
character ( len=% ) :: engf
type ( seng ) :: eng

open ( uid, file=trim( engf ), status= old, err=300 )

read ( uid, *, err=310 ) enghfcmapf
read ( uid, *, err=310 ) englbegmapf
read ( uid, *, err=310 ) eng%nidle
read ( uid, *, err=310 ) engkhnrate
read ( uid, *, err=310 ) enghnex

close ( uid )
return

error handling

(=3
(=)

write (0,” (3A)°) ” Cannot open ENGINE file [ 7, trim(engf), ” 1”7
pause
stop
310 write (0,” (3A)°) ” Failed to read ENGINE file [ 7, trim(engf), 7 1”7
close ( uid )

pause

stop
end subroutine

|

| SUBROUTINE READ_ENGINE_FUEL_MAP ¥A%:—~ »~ 7 DEEFriA
| uid : EEERE

I mapf : RE~v 777 A NE

;fm R E~ o S

subroutine read_engine_fuel map( uid, mapf, fcm )
use hvtransfc
implicit none

type ( sfemap ) :: fem

character ( len=% ) :: mapf

character ( len=1024 ) :: tmp

real(8) :r, t, f

integer :: uid, gap, i, j, k, ios, head, ct

fem%ndata = 0
open( uid, file = mapf, status = old, err=400 )

read ( uid, *, err=410 ) tmp
read ( uid, *, err=410 ) tmp

ios = 0
do while ( ios == 0)
read( uid, *, jostat=ios, err=410 ) r, t, f
if( ios == 0 ) fcm%ndata = fem%ndata + 1
end do

rewind ( uid )

allocate ( fem%rev (1:femk%ndata) )
allocate ( fem%tq(1l:fem¥%ndata) )
allocate ( fem%fc (1:fem¥%ndata) )

! Wt~ T HIRIA TR

read ( uid, *, err=410 ) tmp
read ( uid, *, err=410 ) tmp

do i =1, fcm%ndata
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read (uid, *, err=410 ) fem¥%rev (i), fem%tq(i), fem%fc (i)
end do

close( uid )

! TP RS AL LAY — b

gap = ( fcm%ndata + 1) / 2
do while ( gap >= 1)
do i = gap+l, fcm%ndata
do j = i-gap, 1, —gap
if ( fem%rev(j) <= fem%rev(j+gap) ) exit

T = femdkbrev ()
feml%rev (j) = femd%rev (j+gap)
fem%rev (j+gap) = r
t = fem¥%tq (j)
fem¥%tq (J) = femlbtq (j+gap)
fem¥%tq (j+gap) =t
f = femkfe (j)
fem¥%fe () = femk%fe (j+gap)
fem%fe (jtgap) = f
end do
end do
gap = gap / 2
end do

! TV VAR T LI bV TRIEY — b

head = 1
r = fem%rev ( head )
ct =0
do i =1, fem¥ndata
ct =ct+1
if ( r==femdrev (i) .and. i<{fcm¥%ndata ) cycle

if (r /= fem%rev(i) ) ct = ct —1
gap = (ct+1) /2
do while ( gap >= 1)
do k = head + gap — 1, head + ct - 1
do j = k — gap, head, —gap
if ( fem%tq(j) <= fem%tq(j+gap) ) exit

T = femd%rev (j)
femkbrev () = femkrev (j+gap)
fem¥rev (jtgap) = r
t = fem¥%tq ()
fembtq (§) = femhtq (j+gap)
fem¥%tq(j+gap) = t
f = fem¥%fe ()
fem¥%fe () = fem¥%fc (j+gap)
fem%fc (j+gap) = f
end do
end do
gap = gap / 2
end do
! __________________
% WO a5 g ~FEAT
r = femkbrev (i)
ct =1
head = i
end do
return

error handling

00 write (0,” (3A)") ” Cannot open FUEL MAP file [ 7, trim(mapf), ” 1”7
pause
stop
410 write (0,” (3A)°) ” Failed to read FUEL MAP [ 7, trim(mapf), ” ]~
close ( uid )
pause
stop
end subroutine read_engine_fuel_map

|

| SUBROUTINE READ_ENGINE_TORQUE_MAP /L7 < v 7 HedriAFx
I uid D HEEEE

| mapf UV NIy T DT 7 ANV

| gegmp < VU RAT vy THETZEE

subroutine read_engine_torque_map ( uid, mapf, gegmp )
use hvtransfc
implicit none

integer :: uid

character (len=%) :: mapf
type ( sgridengmap ) :: gegmp
character (len=1024) :: tmp
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real (8), allocatable :: r(:), t(:), ta(:)
real (8) :: rr, tt, ttaa, thr
integer :: gap, i, j, k, n, ios, head, ct

n =

open ( uid, file = mapf, status = "old’, err=500 )

read ( uid, *, err=510 ) tmp

ios = 0

do while ( ios == 0 )
read ( uid, *, iostat = ios, err=510 ) ttaa, rr, tt
if (ios =0) n=n+1

end do

rewind( uid )
allocate( r(1:n), t(l:n), ta(l:in) )

read ( uid, *, err=510 ) tmp
doi=1,n

read (uid, *, err=510 ) ta(i), r(i), t(i)
end do

close ( uid )

! T RNVBRELKEL LIEFIEY — b

gap=(n+1) /2
do while ( gap >= 1)
do i =gap + 1, n
do j =1 - gap, 1, —gap
if (ta(j) <= ta(j+gap) ) exit

rr =r(j
r(§) = r(j+gap)
r(j+gap) = rr
tt = t(j)
t(j) = t(j+gap)
t(jtgap) = tt
ttaa = ta(j)
ta(j) = ta(j+gap)
ta(j+gap) = ttaa
end do
end do
gap = gap / 2
end do

! T 7RV Z TR CTHIEY — b

gegmpY%tqn = 0
gegmpl%thrn = 0

head = 1
thr = ta( head )
ct =0

doi=1, n
ct =ct +1
if (i <n .and. thr == ta(i) ) cycle

! [Fl—BHEE 2 fli e U7z & Rl & I~ dsd

if ( thr /= ta(i) ) ct = ct -1
gap = (ct+1) /2
do while ( gap >= 1)
do k = head+gap—1, head+ct-1
do j = k—gap, head, -gap
if (r(j) <= r(jtgap) ) exit

T =r(j
r () = r(j+gap)
r(j+gap) = rr
tt = t(j)
t(J) = t(j+gap)
t(j+gap) = tt
ttaa = ta(j)
ta(j) = ta(j+gap)
ta(j+gap) = ttaa
end do
end do
gap = gap / 2
end do

gegmp%thrn = gegmp%thrn + 1
gegmp%tqn = max ( gegmp%tqn, ct )
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head = i
end do

T TV MVT =y TEEIASDT — H KN

allocate ( gegmp%thr (1:gegmp%thrn), gegmp%n(l:gegmp%thrn) )
allocate ( gegmp%r (1:gegmp%thrn, 1:gegmp%tqn) )
allocate ( gegmp%t (1:gegmp%thrn, 1:gegmp%tqn) )

i=1
gegmp%thr (j) = ta(1)
gegmp%n (j) = 0
doi=1, n
if ( gegmp%thr(j) /= ta(i) ) then
j=i+1
gegmpl%thr (j) =
gegmp%n (j) = 0
end if
gegmp¥%n (j) = gegmp¥%n(j) + 1
gegmp%r ( j, gegmpln (j) )
gegmp%t ( j, gegmp’hn(j) )
end do

ta (i)

deallocate (r, t, ta )
return

error handling

write (0,” (3A)") ” Cannot open ENGINE TORQUE MAP file [ 7, trim(mapf), ” ]”

pause
stop

write (0, (3A)°) ” Failed to read ENGINE TORQUE MAP [ 7, trim(mapf), ~ 1”7
close ( uid

pause

stop

subroutine read_engine_torque_map

S

I
!
!
i
i
i
i
i
i

UBROUTINE READ_SHIFT_DIAGRAM ZEiE~ v 7 D Fi A iAFr
uid D AEE

mapf VT Ny T T=EDT 7 ANV

ngr R B

sftmap @ V7 b~ v 7T — X OBMALEK

%g(1)%x = T 7 RABIE %)

%g(1)%y : & (km/h)

%Iu (i) D EHtOr v 7Ty THIHIME (0:OFF, 2:0N)

sub

routine read_shift_diagram ( uid, mapf, ngr, sftmap )
use hvtransfc

use dataio

implicit none

character (len=%) :: mapf
type (sshiftmap) :: sftmap
integer :: uid, ngr

character (len=1024) :: tmp

real (8) :: thrt, v

integer :: g, gap, i, j, k, ios, head, ct, n, 1
integer :: err0

real (8), pointer :: thr(:), vv(:)

integer, pointer :: gg(:), lu(:)

sftmap%ngr = ngr
allocate ( sftmapkg (1:ngr) )

do i =1, ngr
sftmapkhg (i)%n = 0

end do

if ( mapf == "" ) return

T—HE T b

open ( uid, file=mapf, status= old, err=700 )
n=0

read ( uid, *, err=710 ) tmp

ios = 0

do while ( ios == 0 )

read( uid, *, iostat=ios, err=710 ) g, thrt, v, 1
if( ios==0 ) n=n + 1
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end do

if (n==0) then

close ( uid )

return
else

allocate( gg(l:n), thr(1:n), vv(l:n), lu(l:n) )
end if

rewind( uid )

v, B, HRIEEA O Y A

read ( uid, *, err=710 ) tmp

doi=1n

read ( uid, *, err=710 ) gg(i), thr(i), vv(i), lu(i)

end do

close ( uid )

! X P(LE & LIS AIEY — b

gap=(n+1) /2
do while ( gap >= 1)
doi=gap+ 1, n
do j =1 - gap, 1, —gap
if (gg(j) <= gg(jtgap) ) exit

g = gg(J)
gg(J) = gg(j+gap)
gg(j+gap) = g
thrt = thr(j)
thr (j) = thr(j+gap)
thr (j+gap) = thrt
v = vv(j)
vv () = vv(j+gap)
vv (j+gap) = v
1 = 1u(j)
Tu(j) = lu(j+gap)
lu(j+gap) =1
end do
end do
gap = gap / 2
end do

! FYBMICHE CORIAY — b

head = 1
g = gg( head )
ct =0

doi=1,n

if( gg(i) <=0 .or. gg(i) > ngr ) then
write (0,” (4)’) 7 [AAT—2x2F—]1"
write (0,7 (A)) "EHi~» T T —HOF VK

write (0, (20)°) “File =7, trim(mapf)
write (0" (A,10)’) “F—4#4F = ”, i
write (0,7 (A,10)7) "F¥AJIME = 7, gg(i)
stop

end if

sftmap%g (gg (i))%n = sftmaplg(gg(i))%n + 1
ct =ct +1
if ( g==gg(i) .and. i < n ) cycle

! [l — Y LE O 7 — & G 2 PR U AE Y — b

if (g /=ggi) ) ct=ct-1
gap= (ct+1) /2
do while ( gap >= 1)
do k = head + gap -1, head + ct -1
do j = k — gap, head, —gap
if ( thr(j) <= thr(j+gap) ) exit

thrt = thr(j)
thr (j) = thr (j+gap)
thr (j+gap) = thrt
v = vv(j)
vv () = vv(j+gap)
vv (j+gap) = v
g = gg(J)
gg(J) = gg(j+gap)
gg(j+gap) = g
1 = lu(y)
Tu(j) = lu(j+gap)
lu(j+gap) =1
end do
end do
gap = gap / 2
end do
g = gg(i)
ct

ENRELSHY EtA...
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end do

% Y — MERZRENT D

err0 = 0
i=1
do j =1, ngr
if ( sftmapl%g(j)%n <= 0 ) cycle

! AL, LUSIBERR O B A 51
allocate ( sftmap%g(j)%x( 1:sftmap%g(j)%n ), sftmap%g(j)%y( 1:sftmap%g(i)%n ) )
allocate ( sftmaplkg(j)%1( 1:sftmap¥%g(j)%n )

do k = 1, sftmap%g(j)%n

sftmap%g ( j )%x( k ) = thr(i)
sftmaplg( j )%y ( k ) = vv(i)
sftmap%g( j )%l ( k ) = lu(i)
i=1i+1

end do

if ( sftmaphg(j)%n == 1) then
write (0,7 (A)’ T IAHT—2T5—] " )
write (0, (A)’) A~ v ZITIEF Y @R EOT — 2 BnETY. 7
write (0,  (24)° "F—4 7 trim(mapf)
write(0,” (A,10)) "FY¥E 7, j
err0 = 1

end if

end do

N NN

! BHEBIC T T =R o T hh

if (err0 == 1) then
write(0,” (a)’) “=== DATA ERROR ==="
doi=1,n
write(0,” (10, £10. 3, f10.3)") gg(i), thr(i), vv(i), lu(i)
end do
deallocate ( gg, thr, vv, lu)
stop
end if

deallocate ( gg, thr, vv, lu)
return

error handling

”

00 write (0,” (3A)") ” Cannot open gear—shift diagram file [ 7, trim(mapf), ” ]
pause
stop
710 write (0,” (3A)°) ” Failed to read gear—shift diagram file [ 7, trim(mapf), ” 1”7
close ( uid )
pause
stop

end subroutine read_shift_diagram

SUBROUTINE READ_LOCKUP_DIAGRAM w27 7 > 7'~ v 7 DFi ik F

uid DARER S .
mapf VT NN TT DT 7 ANV

sftmap © 7 hv v 77— OEINIEE
%g(1)%x = 77 BABE (%)

!
!
!
!
% ngr XY E
i
; %g(1)%y : & (km/h)

subroutine read_lockup_diagram ( uid, mapf, ngr, sftmap )
use hvtransfc
use dataio
implicit none

character (len=%) :: mapf
type (sshiftmap) :: sftmap
integer :: uid, ngr

character (len=1024) :: tmp

real (8) :: thrt, v

integer ::! g, gap, i, Jj, k, ios, head, ct, n, err0
real (8), pointer :: thr(:), vv(:)

integer, pointer :: gg(:)

sftmapk%ngr = ngr
allocate ( sftmap%g(1:ngr) )

do i =1, ngr
sftmap%hg (i)%n = 0
end do

a )

if ( mapf == return
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open ( uid, file=mapf, status=old, err=750 )

n=20
read ( uid, *, err=760 ) tmp

ios = 0

do while ( ios == 0 )
read( uid, *, iostat=ios, err=760 ) g, thrt, v
if( ios==0 ) n=n + 1

end do

if (n==0) then

close ( uid)

return
else

allocate( gg(l:n), thr(l:n), vv(l:in) )
end if

rewind( uid )

! FYALE, BHEE, AR OFEAA L

read ( uid, *, err=760 ) tmp

doi=1,n
read ( uid, *, err=760 ) gg(i), thr(i), vv(i)
end do

close( uid )

! X YALE & LIS ANEY — b

gap=(n+1) /2
do while ( gap >= 1)
do i = gap + 1, n
do j =1 - gap, 1, —gap
if gg(j) <= gg(j+egap) ) exit

g = gg(j)
gg(J) = gg(j+gap)
gg(j+gap) = g
thrt = thr(j)
thr (j) = thr (j+gap)
thr (j+gap) = thrt
v = vv(j)
v (j) = vv(j+gap)
vv (jtgap) = v
end do
end do
gap = gap / 2
end do
! FYET L ICHE FE > — b
head = 1
g = gg( head )
ct =0
doi=1,n
if( gg(i) <=0 .or. gg(i) > ngr ) then
write (0,’ (A)’) TIANIT =4 =T—]"
write (0,’ (A )’) LU~y T TF—EDXYERENELLHY FHA...
write (0,7 (24)7) ”Flle = f{ tr1m(mapf)

write (O (A, 10)7)
write (0,7 (A,i0)") ”3?*7)\j7f§ = ,gg(l)
stop

end if

sftmap%g (gg(i))%n = sftmap%hg(gg(i))%n + 1
ct =ct +1
if ( g==gg(i) .and. i < n ) cycle

if (g /=gg(i) ) ct =ct -1
gap= (ct+1) /2
do while ( gap >=1)
do k = head + gap -1, head + ct -1
do j = k — gap, head, —gap
1f ( thr(j) <= thr(J+gap) ) exit

thrt = thr(j)
thr (j) = thr (j+gap)
thr (j+gap) = thrt
v = vv(j)
vv () = vv(j+gap)
vv (j+gap) =
g = gg(J)
gg (j) = gg(j+gap)
gg(j+gap) = g

end do

end do
gap = gap / 2
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end do
g = gg(i)
ct =1
head = i
end do
e —
% — MERE
’ err0 = 0
i=1

do j =1, ngr
if ( sftmapl%g(j)%n <= 0 ) cycle

allocate ( sftmap%g(j)%x( 1:sftmap%g(j)%n ) )
allocate ( sftmap%g(j)%y( 1:sftmap%g(j)%n ) )

do k = 1, sftmap%g(j)%n
sftmap%g( j )%x( k )
sftmaphg ( j )%y ( k )
i=1i+1

end do

thr (i)
vv (i)

if ( sftmap%g(J)%n == 1) then
write (0,7 (A)’) " [ASHT—42xF5—]"
write (, () ) 'yl T vy X Y ELEU EOT — X BRI T,
write(0,” (24)°) T —4H ', trim (mapf)
write(0,” (A,i0)) "FYE 7, j
err0 = 1

end if

end do

! L/URC =T =R - 12856

if (err0 == 1 ) then
write(0,” (a)’) ”“=== DATA ERROR ===’

doi=1,n
write (0, (i0, £10.3, £10.3)") gg(i), thr(i), vv(i)
end do
deallocate ( gg, thr, vv )
stop
end if

deallocate ( gg, thr, vv )
return

error handling

|

|

!

750 write (0,” (3A)°) ” Cannot open gear—-shift diagram file [ 7, trim(mapf), ” 1”7
pause
stop

760 write (0,” (3A)°) ” Failed to read gear—shift diagram file [ 7, trim(mapf), 7 ]”
close ( uid )
pause
stop

end subroutine read_lockup_diagram

SUBROUTINE READ _TORQUE_CONVERTER_DATA b /L =2 L IE D FEAriAF

uid D AEERE

tef : }‘/V:l‘/?*—/)”’@??/f/lxz.
ngr DR VB

te CoRvar T — X2 OBMAE

subroutine read_torque_converter_data ( uid, tcf, ngr, tc )
use hvtransfc
implicit none

type (stc) :: tc

character (len=%) :: tcf

integer :: uid, ngr

character (len=1024) :: basedir, basename, fname

! Vo GG LT — 2 D7 7 A MR

call getdirectory( tcf, basedir, basename )
tehtef = trim(tef)

open ( uid, file=trim(tcf), status= old", err=800 )

read ( uid, *, err=810 ) tc%cfdname | mEfRE (BEE) 77 A4
read ( uid, *, err=810 ) tc%cfbname | RERM GG 77 A4
read ( uid, *, err=810 ) tc%trdname I Mokt (BEE)) 77 A 4
read ( uid, *, err=810 ) tc%trbname I M2kt GYEREhY) 77 A L4
read (uid, *, err=810 ) tc%ptgname | FANKRTRET 7 A VA4
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close ( uid )

I — b7 b (BRE) 7 — & OFEAIA R
fname = trim(basedir) // trim(tc%trdname)
call readcurve ( uid, trim(fname), tc%trd )

I — bV b GEBRE) T — & DR ARIA R
fname = trim(basedir) // trim(tc%trbname)
call readcurve ( uid, trim(fname), tc%trb )

I — RELREBREY) 7 — & O AASRL —
fname = trim(basedir) // trim(tc%cfdname)
call readcurve ( uid, trim(fname), tc%cfd )

I — KRELREGEBRE) 7 — & OF AR —
fname = trim(basedir) // trim(tc%cfbname)
call readcurve ( uid, trim(fname), tc%cfb )

I = FANRTNET — X O IiA T —
fname = trim(basedir) // trim(tc%ptqname)
call readpump ( uid, trim(fname), ngr, tc%ptq )
return

| < error handling >>>

800 write (0,” (3A)") ” Cannot open TORQUE CONVERTER file [ 7, trim(tcf), ” 1”7

pause
stop

810 write (0,” (3A)’) ” Failed to read TORQUE CONVERTER file [ ”, trim(tcf), ” ]”

close ( uid )
pause
stop

end subroutine read_torque_converter_data

|

| SUBROUTINE READCURVE X-YRHERT — & DRt IA I
I uid D HEEEE

| fname : 77 ANV

; crv © 2DHB BRI IS £

subroutine readcurve ( uid, fname, crv )
use hvtransfc
implicit none

type ( scrv ) i crv
character (len=%) :: fname
integer :: uid, i, j, gap, ios

character (len=1024) :: tmp
real (8) :: xx, vy

! T REAY N & FEIrAT

crvdn = 0
open ( uid, file = fname, status = old, err=900 )
read (uid,” (A)" ) tmp

ios = 0

do while ( ios == 0 )
read ( uid, *, iostat = ios, err=910 ) xx, yy
if( ios == 0 ) crv%n = crv%n + 1

end do

allocate ( crv¥bx(1:crv%n), crv%y(l:crv%n) )

rewind ( uid )
read (uid,” (4)" ) tmp
do i =1, crv¥n
read ( uid, *, err=910 ) crv%x(i), crv%y (i)
end do

close ( uid )

! X7 — & & RV SAIE Y — &

gap = (crv%n + 1) / 2
do while ( gap >= 1)
do i = gap +1, crv¥n
do j =1 - gap, 1, —gap
if (ervibx(j) <= crv%x(j+gap) ) exit

XX = crvix (j)
crvibx () = crvix (j+gap)
crv%x (jtgap) = xx
vy = crviby (J)
crviy (3) = crvi%y (jtgap)
crvly (j+gap) = vy
end do
end do
gap = gap / 2
end do

return
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| <« error handling >>>
900 write (0,” (3A)’) ” Cannot open curve data file [ 7, trim(fname), ” ]”
pause
stop
910 write (0,” (A, 10,3A)’) ” Failed to read curve data. Data No.= 7, &
crvd%n+l, 7 in [ 7, trim( fname ), ” 1”7
close ( uid )
pause
stop

end subroutine readcurve

WMWHMRMWWPﬁ4wT/7E%FW7@T T ST
uid D AEER R

pumpf  AANRTBANVT DT 7 AN

ngr DX YR

ptq DA VIR o TR AN S

subroutine readpump ( uid, pumpf, ngr, ptq )
use hvtransfc
implicit none

character (len=%) :: pumpf
type (spta) :: ptq
integer :: uid, ngr

character (len=1024) :: tmp
real(8) ::r, t

integer :: g

real (8), pointer :: rr(:), tt(:)

integer, pointer :: gg(:

integer :: gap, i, Jj, k, ios, head, n, ct
e —
! Famb s AN

open ( uid, file=pumpf, status= old’, err=1000 )
read ( uid, *, err=1010 ) tmp

n=20

ios = 0

do while ( ios==0 )
read( uid, *, jostat=ios, err=1010 ) g, 1, t
if( ios==0 ) n=n + 1

end do

allocate( gg(1:n), rr(1:n), tt(l:n) )

rewind( uid )

read ( uid, *, err=1010 ) tmp
doi=1,n
read ( uid, *, err=1010 ) gg(i), rr(i), tt(i)
end do
close( uid )

ptq%ngr = ngr
allocate ( ptq%g(l ngr) )

do i =1, ngr
pta%g(i)%n = 0
end do

! XY BRa EEICHIEY — b

gap=(n+1) /2
do while ( gap >= 1)
do i = gap + 1, n

do j =i - gap, 1, —gap
if ( gg(j) <= gg(j+gap) ) exit
g = gg(J)
gg(J) = gg(j+gap)
gg(j+gap) = g
T = rr(j)
rr(j) = rr(j+gap)
rr(j+gap) = r
t = tt(j)
tt(j) = tt(j+gap)
tt(j+gap) =t

end do

end do
gap = gap / 2
end do
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|

; FY Mmoo UK T Y — b

head = 1
g = gg( head )
ct =0

doi=1,n

if ( gg(i) <= 0 .or. gg(i) > ngr ) then
print¥, ” [A)7—4x5—]1"
print¥, "FAANK T TF—FOXVYERENELI OV ELA... 7
print*, “File = 7, t;im(pumpf)

print¥, "7 —Z{7 =

, 1
print¥, "F¥ ASME = 7, gg(i)

stop
end if

pta%g ( gg(i) )%n = pta%g( gg(i) )%n + 1

ct =ct +1

if ( g==gg(i) .and. i<n ) cycle

if (g/=gg(i) ) ct=ct-1
/2

gap = (ct + 1)
do while ( gap >= 1)

do k = head + gap -1, head + ct -1
do j = k —gap, head, —gap
if (rr(j) <= rrjtgap) ) exit

T = rr(j)
rr(j) = rr(j+gap)
rr(j+gap) = r
t = tt(j)
tt(j) = tt(j+gap)
tt(j+gap) =t
g = gg(4)
gg (j) = gg(j+gap)
gg(j+gap) = g
end do
end do
gap = gap / 2
end do
g = gg(i)
ct =1
head = i
end do

allocate ( pta%g(j)%x(1:pta%g(j)%n), pta%g(j) %y (1:pta%kg(j)%n) )

do k =1, ptqg(j)%n

pta%g( j )%x( k ) = rr(i)
pta%g ( j )%y (k) = tt(i)
i=1i+1

end do

end do

deallocate ( gg, tt, rr )
return

| < error handling >>>

1000 write (0, (3A)") " AANRL T TF—anA—7c&xEHA. [ 7, trim(pumpf), ” 17

pause

stop
1010 write (0, (3A)) ” AANKU T T —H OfnAr AR LE L. [ 7, trim(pumpf), ” 1”7

close ( uid
pause
stop

end subroutine

|

% SUBROUTINE GETDIRECTORY

subroutine getdirectory( pathname, retpath, retname )

implicit none

character (len=%) :: pathname, retpath, retname
integer :: cposl, cpos2, cpos

cposl = scan(pathname, ”/”, back = .true.)
cpos2 = scan(pathname, “¥”, back = .true.)

cpos = max (cposl, cpos2)

if ((epos1/=0) .or. (cpos2/=0))then
retpath = pathname (1:cpos)
retname =

else

pathname (cpos+1:1len_trim(pathname))
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retpath = 7~
retname = pathname

end if

end subroutine

|
! wmwnmommmMWMTM%F%m774wmﬁ

I uid D ARER

I outf AT AL

| specf : HMFEILT 7 A N4

| spec D OHhRE LT —

I eu D EBHINTE — N EE (km/L)

I avvu : §5n1Vﬂ%3»41\41¥7£§f“ (km/h)

I eh T — NYRFEEH B (km/L)

| ece : ﬁﬁﬁi?ﬂ4fﬁﬁﬂjﬁﬂa)%$§§ﬁ5(km/L)

I et ; TR E (km/L)

! :mﬁﬂIﬁﬁF (km/h)

| : %%ﬁwaﬁkah

| 1ret2 %%%§u+§%ft§%#”ﬂi (ﬁ?ﬁﬂﬂﬁ&r1EEQE*— F, 1B
! terr2, terr3 AN, #AiE, MEtoB ﬁEFﬁE’@k
: SIS =

I avvt
I avvh
! iret,
I terrl,
! comment

subroutine outaveragefcAT ( uid, outf,
use hvtransfc
implicit none

specf, spec, eu, avvu, terrl,

character, parameter :: ht = char(9)
type ( sspec ) i spec

integer :: uid, iret, iret2, terrl,
character ( len=% ) :: outf, specf
real (8) :: eu, avvu, eh, avvh, et,

terr2, terr3
comment
avvt, ece

" unknown’” )

open ( uid, file = outf, status =

write (uid, *(A)" ) trim( comment )
write (uid, * (3A)" ) ”VEHICLENAME”, ht, trim(spec%vhname)
write ( uid, *(3A)" ) “TYPE”, ht, trim(spec%tpname)
write (uid, * )
write ( uid, ’ (3A)" ) ”SPEC FILE”, ht, trim(specf)
write ( uid, * (3A)" ) ”“ENGINE FILE”, ht, trim(spec%engf)
write ( uid, ~ (3A)" ) “TRANSMISSION FILE”, ht, trim(spec%tmf)
write ( uid, ’~ (3A)” ) ”“TORQUE_CONVERTER FILE”, ht, trim(spec%tcf)
write ( uid, ’ (3A)" ) ”SHIFT_CONTROL FILE”, ht, trim(speckhctrlf)
write ( uid, * )
write ( uid, ~ (2A,F8.5)" ) “FINAL GEAR RATIO”, ht, spec%fgr
write (uid, ’ (2A,F8.5)" ) “TIRE RADIUS (m)”, ht, speclhrt
write ( uid, * )
if ( iret == 0 ) then

write (uid, ’ (4A,F8.4, 3A, F5.1,3A,i0)" ) &

” [URBAN] ” ht, "FC(km/1)”, ht, eu, ht, “Ave.Speed(km/h)”,
TIBRERHEERER (S)7, ht, terrl

else

write (uid, “(A)" ) 7 [URBAN] =F—lc X V@&P&TLELR.
end if

if ( iret2 == 0 ) then
write (uid, ’ (4A,F8.4,3A,F5.1,34,i0)" ) &

7 [HIGHWAY] 7, ht, "FC(km/1)”, ht, eh, ht

TIBRERHEERER ()7, ht, terr2
else
write (uid, *(A)" ) ” [HIGHWAY] =5 — Dk T LELR. 7
end if
if (iret == 0 .and. iret2 == 0 ) then

write (uid, ’ (4A,F8.4,3A,F5.2)" ) &
” [AVERAGE] 7, ht, “FC(km/1)”, ht, ece, ht,
write ( uid, ’ (4A,F8.4, 3A, F5.1, 34, i0)’
” [MID-TOWN] ”, ht, “FC(km/1)”,
TIEPERHERERT(S), ht, terr3

) ” [AVERAGE] =5 — ;D@*% LELE. 7
) 7 [MID-TOWN] =Z —i2X Vi@ TLELR. ”

&
ht, et, ht,
else
write (uid, * (A)’
write (uid, * (A)’
end if
close ( uid )

end subroutine outaveragefcAT

|
| SUBROUTINE WRITERESULTAT #REFHHFEROFEH L
I UID EEFE

% FNAME
|
i
i

WA T A4
VPAT HEEASRK
VHX COHEEARE T —
COMMENT : = A > h

subroutine writeresul tAT2 (uid, fname, vhx, comment )
use hvtransfc

implicit none

vpat,

eh, avvh, terr2, ece, et,

”Ave. Speed (km/h) 7,

“HIGHWAY RATIO”,

”Ave. Speed (km/h) ”

PRCTIRR0, ™ F —JEAERFOLISE)

avvt, terr3,

ht, avvu, ht, &

ht, avvh, ht, &

ht, speclhric

ht, avvt, ht, &

iret,

iret2,

comment )
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character, parameter :: ht = char(9)
integer :: i, uid
character ( len=% ) :: fname, comment

type ( scycle ) i@ vpat
type ( vehout ), pointer :: vhx(:)

open ( uid, file = fname, status = "unknown’, position = APPEND’ )

write ( uid, *)
write (uid, * (A)’ ) trim(comment)

write (uid, * (35A)" ) & )
CIER (s)”, ht, T ARREEE (km/h)’, ht, " FHEUEE (km/h), ht, T =2 YU RIEEE (pm), ht,
Ty by (Nm), ht, T IESMBIEERE (%), ht, TIEHAE RAZ ), ht,” HEhEERE (rpm)’,  ht,
A NIRRT RV (Nm)’, ht, T kb ASEH kVZ (Nm)’, ht, T Rz H DEE kv (Nm)’, ht,
CWEEEE, ht, T RVZER, ht, C¥Y’, ht, w277 w7 (0:0ff,2:0n)", ht, 'BHE %), ht,
CRBRE R (L/h), ht, T BLERRE()’

do i =1, vpat%ndat
write (uid, *( i0,2(a, £0.2),5(a, f0. 1), 3(a, £0. 2), 2(a, £0. 4), 2(a, 10), (a, £0.3), (a, £0.6), (a,10) )’ )
i, ht, vpat%v(i), ht, vhx(i)%v, ht, vhx(i)%ne, ht, vhx(i)%te, ht, vhx(i)%nne, ht,
vhx (i)%nte, ht, vhx(i)%npera, ht, vhx(i)%top, ht, vhx(i)%tp, ht, vhx(i)%tt, ht, vhx(i)%sr
ht, vhx(i)%tr, ht, vhx(i)%s, ht, vhx(i)%lu, ht, vhx(i)%opn, ht, vhx(i)%fc, ht, vhx(i)%verrflg
end do

close ( uid )

end subroutine

SUBROUTINE READ_SHIFT_CONTROL_DATA 7 kil — &% O FiIriAIr
=

uid DOAEE S

ctrlname : V7 MHIfEIT—% &> hORRT 7 A L4
ngr XY ES ‘

ctrl D U7 Ml Y OF— 2%y b

subroutine read_shift_control_data2l ( uid, ctrlname, ngr, ctrl )
use hvtransfc
implicit none

integer :: uid, ngr

type ( sctr ) :: ctrl

character ( len=% ) :: ctrlname

character (len=1024) :: basedir, basename, fname

call getdirectory( ctrlname, basedir, basename )
open ( uid, file = trim(ctrlname), status =  old, err=600 )

I ZEERR, LURROBRIEREIA

read ( uid, *, err=610 ) ctrl%upnm

read ( uid, *, err=610 ) ctrl%dwnnm
read ( uid, *, err=610 ) ctrl%lonnm
read (uid, *, err=610 ) ctrl%loffnm

! =2 — NIV T A RVHIE O E w2 A Fx

read (uid, *, err=610) ctrl%swnidl

if ( ctrl%swnidl == 1 ) then
read ( uid, err=610 ) ctrl%time_nidl
read ( uid, err=610 ) ctrl%sw_nidl_start

* K ¥ K ¥

read ( uid, *, err=610 ) ctrl%time_nidl_start
read (uid, *, err=610 ) ctrl%sr_nidl
read (uid, *, err=610 ) ctrl%cfnm nidl

end if

! TA VA by THIBIOBE R AP

read (uid, *, err=610) ctrl%swistop

if ( ctrl%swistop == 1 ) then
read ( uid, *, err=610 ) ctrl%time_iss
read ( uid, *, err=610 ) ctrl%sw_iss_start
read (uid, *, err=610 ) ctrl%time_iss_start
end if

close ( uid )

HEZ7ANNET —ZEViAH

— V7T T
fname = trim(basedir) // trim(ctrl%upnm)
call read_shift_diagram( uid+l, trim(fname), ngr, ctrl%up )

A s
fname = trim(basedir) // trim(ctrl%dwnnm)
call read_shift_diagram( uid+l, trim(fname), ngr, ctrl%dwn )

oo oo oo 2o

2 g
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I — L/U ON #Ifie —
if ( ctrl%lonnm /= ”” ) then
fname = trim(basedir) // trim(ctrl%lonnm)
else
fname =
end if
call read_lockup_diagram( uid+1l, trim(fname), ngr, ctrl%lon )

I — L/U OFF #ill## —
if ( ctrl%loffnm /= ”” ) then
fname = trim(basedir) // trim(ctrl%loffnm)
else
fname =
end if
call read_lockup_diagram( uid+l, trim(fname), ngr, ctrl%loff )

I — N7 A RAREORELRET — 5 —
if ( ctrl%swnidl == 1 ) then
fname = trim(basedir) // trim(ctrl%cfnm_nidl)
call readcurve ( uid, trim(fname), ctrl%cf_nidl )
end if

nn

nn

return

| <« error handling >>>

600 write (0,” (3A)’) ” Cannot open SHIFT-CONTROL input file [ 7, trim(ctrlname), ” 1”7
pause
stop

610 write (0,” (3A)’) ” Failed to read SHIFT-CONTROL input file [ 7, trim(ctrlname), ” ]”
close ( uid )
pause
stop

end subroutine
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18.95_8, 17.79_8, 16.89_8, 15.98_8, 15.16_8, 13.24_8, 10.27_8, 5.06_8, 0.00_8, 0.00_8, &
0.00_8 &
/

DATA gurban / 1832%0.0_8 /
DATA vhighway / 3122%80.0_8 /

DATA ghighway
/ 0.000_8,
0.000_8, 0.000_8, 0.000_8, 0.000_8, -0.228_8, —2.280_8, -2.280_8, —2.280_8, —2.280_8, -2.280_8,
-2.280_8, -2.280_8, -0.669_8, -0.490_8, —-0.490_8, -0.490_8, -0.490_8, -0.490_8, 0.300_8, 0.494 8,
1.270_8, 1.270_8, 3.135.8, 5.000_8, 5.000_8, 1.400_8, -4.000_8, -4.000_8, —4.000_8, -1.780_8
0.712_8, -1.080_8, -1.080_8, -1.080_8, 2.200_8, 2.200_8, 2.200_8, 2.200_8, 2.200_8, 2.200_8
2.200_8, 2.200_8, 2.200_8, 1.162_8, -2.990_8, -2.990_8, -2.990_8, -2.990_8, -2.990_8, -2.639_8,
0.520_8, 0.520_8, 0.520_8, 0.520_8, 0.520_8, 0.768_8, 0.830_8, 0.830_8, 0.830_8, 0.830_8,
-2.910_8, -2.910_8, -2.910_8, -2.910_8, -2.910_8, 1.786.8, 2.960_8, 2.960_8, 2.960_8, 2.960_8
2.960_8, 0.576_8, -3.000_8, -3.000_8, -3.000_8, -3.000_8, -3.000_8, -3.000_8, 2.247_8, 2.830_8
2.830_8, 2.830_8, 2.830_8, 2.830_8, 2.830_8, 2.830_8, 2.830_8, 1.122_8, 0.996_8, 2.410_8,
2.410_8, 2.410.8, 2.410_8, 2.410_8, -0.586_8, -1.870_8, -1.600_8, —-0.520_8, —0.520_8, —0.520_8,
-0.288_8, —0.230_8, -0.230_8, 0.292_8, 2.380_8, 2.380_8, 2.380_8, -0.221.8, -0.510_8, -0.510_8
-0.510_8, -1.998_8, -2.370_8, -2.370_8, -2.370_8, -2.370_8, -2.370_8, -2.370_8, -2.370_8, -1.582_8
—-0.400_8, -0.400_8, -0.400_8, -0.400_8, -0.400_8, —-0.400_8, -0.400_8, 0.520_8, 0.520_8, 0.520_8,
0.520_8, 0.520_8, 0.520_8, -0.472_8, -1.960_8, -1.960_8, -1.006_8, 1.220_8, 1.220_8, 1.131_8,
0.100_8, -1.970_8, -1.970_8, -1.970_8, -1.970_8, -1.970_8, -1.970_8, -1.970_8, -0.745_8, -0.220_8
-0.220_8, —-0.036_8, 0.240_8, 0.240_8, 0.240_8, 0.240_8, 0.240_8, 0.090_8, -0.060_8, -0.060_8
-0.060_8, -0.060_8, -0.060_8, 0.868_8, 1.100_8, 1.100_8, 0.456_8, -0.510_8, -0.510_8, -0.510_8,
-0.510_8, -0.249_8, 0.360_8, 0.360_8, 0.360_8, 0.360_8, 0.360_8, -0.540_8, -0.640_8, —-0.122_8,
1.950_8, 1.950_8, 1.680_8, 1.410.8, 1.410_8, 1.410.8, 1.410_8, 1.455.8, 1.860_8, 1.860_8
1.860_8, 1.860_8, 1.860_8, -0.316_8, -0.860_8, -0.860_8, -0.860_8, -0.860_8, -1.135_8, -1.410_8
-1.410_8, -1.410_8, -1.410_8, -1.239_8, 0.300_8, 0.300_8, 0.126_8, 0.010_8, 0.010_8, 0.010_8,
0.010_8, 0.155_8, 0.300_8, 0.300_8, 0.300_8, 0.760_8, 2.600_8, 2.600_8, 1.300_8, 1.300_8,
1.300_8, 1.300_8, 1.300_8, 1.492.8, 3.220_8, 3.220_8, 3.220_8, 3.220_8, 3.220_8, 1.596_8
0.900_8, 0.900_8, 0.900_8, 0.900_8, 0.778_8, -0.320_8, -0.320_8, -2.092_8, -4.750_8, —4.750_8
-4.750_8, 2.585_8, 3.400_8, 2.334_8, -1.930_8, —-1.930_8, -1.930_8, -1.930_8, —-1.930_8, -1.004_8,
2.700_8, 2.700_8, 2.700_8, 2.700_8, 2.970_8, 3.000_8, 3.000_8, 3.000.8, -4.011_.8, —4.790_8,
-3.546_8, -1.680_8, -1.680_8, -1.680_8, -1.680_8, -1.680_8, -1.680_8, -1.680_8, -1.515_8, -1.130_8
-0.757_8, 2.600_8, 2.600_8, -2.144_8, -2.797_8, 2.108_8, 2.540_8, 3.070_8, 3.600_8, 2.652_8
0.440_8, .440_8, -1.926_8, —-2.940_8, 0.012_8, 1.530_8, 1.080_8, 1.233_8, 1.250_8, 1.250_8,

2

0
1.724.8, 2.040_8, 2.040_8, 2.040_8, 4.740_8, 5.040_8, 5.040_8, 5.040_8, 5.040_8, 3.164_8,
2.360_8, 2.360_8, 2.360_8, 2.360_.8, 1.754.8, 1.350_8, 1.350_8, 1.350_8, 1.350_8, 1.350_8,
1.548_8, 1.680_8, 1.680_8, 1.244.8, -0.500_8, -0.500_8, -0.500_8, -0.563_8, —0.710_8, -0.710_8,
-0.048_8, 2.600_8, 2.600_8, 2.600_8, 2.600_8, 2.600_8, 1.370_8, 0.550_8, 0.550_8, 1.040_8,
3.000_8, 3.000_8, 3.000_8, 3.000_8, 3.000_8, 1.120_8, 1.120_8, 1.120_8, 1.120_8, 1.120_8,
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1.120_8, .880_8, 2.880_8, .880_8, 2.880_8, 2.880_8, 2.515.8, —0.770_8, -0.770_8, —0.770_8,
-0.770_8, —0.770_8, -0.770_8, —0.770_8, -0.770_8, —0.770_8, 4.000_8, 4.000_8, 4.000_8, 4.000_8,
4.000_8, 4.000_8, 4.000_8, 2.696_8, 2.370_8, 2.370_8, 2.370_8, -0.126_8, —0.750_8, -0.750_8,
-0.750_8, -0.750_8, -0.750_8, -0.510_8, 1.650_8, 1.650_8, 1.347_8, 0.640_8, 0.640_8, 0.640_8,
0.640_8, 0.640_8, -0.180_8, -1.000_8, -1.000_8, -1.000_8, -0.325_8, -0.250_8, -0.250_8, -0.250_8,
-1.218_8, -1.460_8, -1.460_8, -1.460_8, -1.460_8, -1.873_8, -2.050_8, -2.050_8, -2.050_8, -2.050_8,
-2.050_8, -2.090_8, -2.450_8, -2.450_8, -2.450_8, -1.855_8, -1.260_8, -1.260_8, -1.260_8, -1.260_8,
-1.260_8, -1.260_8, -1.260_8, -1.260_8, -1.260_8, -1.260_8, -1.260_8, -2.644_8, -2.990_8, -2.990_8,
-2.990_8, -2.990_8, -2.917_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8,
-2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.260_8, -2.630_8,
-3.000_8, -3.000_8, -3.000_8, -3.000_8, -3.000_8, -3.000_8, 0.770_8, 0.770_8, 0.770_8, 0.770_8,
0.770_8, 0.770_8, 0.770_8, 0.770_8, 0.770_8, 0.770_8, 0.770_8, 0.770_8, 0.149_8, -1.300_8,
-1.300_8, -1.300_8, -1.300_8, -1.300_8, -0.180_8, 0.300_8, 0.300_8, 0.300_8, 0.300_8, 0.300_8,
0.300_8, 0.300_8, 0.300_8, 0.300_8, 0.300_8, 0.300_8, 0.300_8, 0.012_8, -0.660_8, -0.660_8,
-0.660_8, -0.660_8, -0.866_8, -2.720_8, -2.720_8, -2.720_8, -2.720_8, -2.250_8, -0.370_8, -0.370_8,
-0.370_8, -0.370_8, -0.370_8, -0.370_8, -0.370_8, -0.370_8, —-0.632_8, -1.680_8, -1.680_8, —1.680_8,
-1.680_8, -1.680_8, -1.680_8, -1.680_8, -1.680_8, -0.154_8, 0.500_8, 0.500_8, 0.500_8, 0.500_8,
0.500_8, 0.500_8, -0.217_8, -1.890_8, -1.890_8, -1.890_8, -1.890_8, 1.251_8, 1.600_8, 1.600_8,
1.600_8, 1.600_8, 1.600_8, 1.222_8, -0.290_8, -0.290_8, -0.290_8, -0.290_8, -0.290_8, 1.020_8,
2.330_8, 2.330_8, 2.330_8, 2.330_8, -0.030_8, -0.620_8, -0.620_8, -0.620_8, 0.148_8, 1.300_8,
1.300_8, 1.300_8, 0.600_8, -0.450_8, -0.450_8, -0.450_8, -0.208_8, 0.760_8, 0.760_8, 0.760_8,
0.760_8, 0.760_8, 0.760_8, 0.760_8, 0.760_8, 0.760_8, -2.760_8, -2.760_8, -2.760_8, -2.760_8,
-2.760_8, -2.760_8, -2.760_8, -2.760_8, -2.760_8, -2.760_8, -2.760_8, -2.760_8, -2.760_8, -0.192_8,
0.450_8, 0.450_8, 0.450_8, 0.880_8, 2.600_8, 2.600_8, 2.600_8, 2.600_8, 2.600_8, 2.600_8,
2.600_8, 2.600_8, 2.600_8, 0.500_8, -2.650_8, -2.650_8, -2.650_8, —-2.650_8, -2.650_8, —-2.650_8,
-2.650_8, -2.650_8, -2.650_8, -2.335_8, 0.500_8, 0.500_8, 0.500_8, 0.500_8, 0.500_8, 0.500_8,
0.500_8, 0.050_8, -0.400_8, -0.400_8, -0.400_8, -0.400_8, -0.400_8, -0.400_8, -0.400_8, -1.040_8,
-2.000_8, -2.000_8, -1.800_8, 0.000_8, 0.000_8, 0.000_8, 0.150_8, 0.500_8, 0.500_8, 0.500_8,
0.248_8, -0.760_8, -0.760_8, -0.760_8, -0.760_8, -0.760_8, —0.760_8, -0.760_8, —0.760_8, -0.228_8,
0.000_8, 0.000_8, 0.000_8, 0.000_8, 2.232_8, 2.790_8, 2.790_8, 2.790_8, 2.790_8, 1.772_8,
-2.300_8, -2.300_8, -2.300_8, -2.300_8, -2.300_8, -2.300_8, -2.300_8, -2.300_8, 0.962_8, 2.360_8,
2.360_8, 2.360_8, 2.360_8, 2.360_8, 2.360_8, 2.360_8, 2.360_8, -0.692_8, -2.000_8, -2.000_8,
-2.000_8, 0.403_8, 0.670_8, 0.670_8, 0.670_8, -0.257_8, —0.360_8, -0.360_8, —0.360_8, -0.360_8,
-0.297_8, -0.290_8, -0.290_8, -0.290_8, -0.290_8, -0.346_8, -0.370_8, -0.370_8, -0.370_8, -0.370_8,
-0.370_8, -0.370_8, -0.370_8, -0.370_8, -0.370_8, -0.370_8, -0.370_8, -0.370_8, —0.370_8, -0.370_8,
0.080_8, 0.130_8, 0.130_8, 0.130_8, 0.130_8, 0.130_8, 0.130_8, 1.230_8, 2.330_8, 2.330_8,
2.330_8, 2.330_8, 2.330_8, 2.330_.8, 2.330_8, 2.330_8, 2.330_8, 2.330_8, -0.541_8, —-0.860_8,
-0.860_8, —0.860_8, -0.860_8, -1.105_8, -1.350_8, -1.350_8, -1.350_8, -1.350_8, -1.350_8, -1.350_8,
-1.350_8, -1.350_8, -1.350_8, -1.350_8, -1.350_8, -0.618_8, —0.130_8, -0.130_8, 0.293_8, 0.340_8,
0.340_8, 0.340_8, 0.340_8, 0.340_8, 0.340_8, 0.340_8, 0.340_8, -0.045_8, -0.430_8, -0.430_8,
-0.430_8, -0.430_8, -0.430_8, 0.102_8, 0.900_8, 0.900_8, 0.900_8, 0.366_8, —0.880_8, -0.880_8,
-0.880_8, —0.880_8, -0.880_8, —0.880_8, -0.880_8, —0.880_8, 0.208_8, 1.840_8, 1.840_8, 1.840_8,
1.840_8, 1.840_8, 1.840_.8, 1.840_8, 1.840_8, 1.406_8, -2.500_8, -2.500_8, -2.500_8, -2.500_8,
-2.500_8, -0.100_8, -0.100_8, -0.100_8, -0.100_8, -0.100_8, -0.100_8, -0.100_8, —0.100_8, —0.100_8,
-0.100_8, 0.140_8, 0.200_8, 0.200_8, 0.200_8, 0.200_8, 0.220_8, 0.300_8, 0.300_8, 0.300_8,
0.250_8, —0.200_8, -0.200_8, —-0.200_8, -0.200_8, -0.200_8, 1.240_8, 1.600_8, 1.600_8, 1.240_8,
-2.000_8, -2.000_8, -2.000_8, -2.000_8, -2.000_8, -2.000_8, -2.000_8, -2.000_8, -2.000_8, -0.020_8,
0.200_8, 0.200_8, 0.200_8, 0.200_8, 0.200_8, 0.200_8, 0.083.8, 0.070_8, 0.070_8, 0.070_8,
0.070_8, 0.070_8, 0.070_8, 0.070_8, 0.222_8, 0.450_8, 0.450_8, 0.450_8, 0.450_8, 0.450_8,
0.450_8, 0.450_8, 0.450_8, 0.450_8, 0.385_8, -0.200_8, -0.200_8, -0.200_8, -0.200_8, -0.200_8,
-0.200_8, -0.200_8, -0.200_8, -0.200_8, -0.398_8, -2.180_8, -2.180_8, -2.180_8, -2.180_8, 1.048_8,
3.200_8, 3.200_8, 3.200_8, 3.200_8, 1.555_8, 0.850_8, 0.850_8, 0.850_8, —-1.090_8, —4.000_8,
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-4.000_8, —4.000_8,
4.500_8, 4.500_8,
2.000_8, 2.000_8,
0.430_8, 0.430_8,
-1.740_8, -1.740_8,
-0.190_8, -0.190_8,
1.732_8, 0.760_8,
0.700_8, 0.700_8,
-0.420_8, —0.420_8,
-0.370_8, —0.370_8,
-2.580_8, —2.580_8,
0.130_8, 0.130_8,
-0.760_8, —0.760_8,
-0.650_8, —0.650_8,
0.660_8, 3.000_8,
-1.830_8, -1.830_8,
-2.840_8, -2.840_8,
0.300_8, -0.510_8,
0.200_8, —0.087_8,
0.000_8, 0.000_8,
2.600_8, 2.600_8,
2.230_8, 2.230_8,
2.230_8, 2.230_8,
—-3.000_8, -3.000_8,
0.340_8, -0.170_8,
-1.830_8, -1.830_8,
-1.100_8, -1.100_8,
—-0.660_8, —0.660_8,
-1.356_8, 2.500_8,
-2.500_8, -2.500_8,
1.600_8, 1.600_8,
—-0.400_8, -0.400_8,
-1.670_8, -1.670_8,
-1.600_8, -1.600_8,
-1.920_8, -3.000_8,
1.155_8, 2.110_8,
0.400_8, 0.580_8,
-0.400_8, -1.000_8,
1.000_8, -1.240_8,
2.790_8, 2.900_8,
1.800_8, 3.000_8,
2.720_8, 3.000_8,
-0.670_8, —2.800_8,
-0.544_8, -1.150_8,
-0.600_8, —0.600_8,
-1.230_8, -1.230_8,
-0.608_8, —0.800_8,
0.950_8, -1.500_8,
-0.500_8, —0.300_8,
-1.500_8, -1.500_8,
-2.000_8, -2.000_8,
0.240_8, 0.240_8,
0.050_8, 0.995_8,
0.300_8, 0.300_8,
-0.290_8, —0.290_8,
-0.970_8, -0.970_8,
-0.970_8, —0.970_8,
0.400_8, 0.128_8,
0.350_8, 0.350_8,
—-1.100_8, 0.850_8,
-2.300_8, -2.180_8,
0.600_8, 0.600_8,
0.900_8, 0.900_8,
0.683_8, 3.000_8,
3.000_8, 3.000_8,
2.000_8, 2.000_8,
0.140_8, 0.140_8,
2.000_8, 2.000_8,
0.215_8, -1.570_8,
0.200_8, —0.250_8,
0.414_8, 0.000_8,
—0.200_8, 0.331_8,
-2.000_8, -2.000_8,
-1.814_8, —0.140_8,
-0.512_8, -2.000_8,
—0.800_8, 2.000_8,
-3.000_8, -3.000_8,
0.310_8, 0.310_8,
-0.900_8, —0.900_8,
—-0.600_8, -0.600_8,
2.300_8, -1.340_8,
1.100_8, 1.100_8,
1.100_8, 1.100_8,
-1.040_8, -2.000_8,
0.970_8, 0.970_8,
-3.000_8, -2.671_8,
0.290_8, 0.295_8,
0.870_8, 2.040_8,
-0.050_8, —0.050_8,
0.621_8, 0.990_8,
2.000_8, 2.000_8,
—-0.600_8, -2.000_8,
0.500_8, 0.675_8,
-2.000_8, -2.000_8,
-1.120_8, -1.120_8,
1.230_8, 1.230_8,

—-4.000_8,
4.500_8,
2.000_8,
0.430_8,
-1.740_8,
-0.190_8,
0.760_8,
-0.920_8,
-0. 420_8,
-0.370_8,
-2.580_8,
0.130_8,
-0.394_8,
-0. 650_8,
3.000_8,
0.126_8,
—2.840_8,
-0.510_8,
-0.210_8,
0.000_8,
2.600_8,
2.230_8,
0.529_8,
0.210_8,
-0.510_8,
-1.830_8,
-1.100_8,
-0. 660_8,
2.500_8,
-2.500_8,
1.600_8,
0.240_8,
-1.670_8,
-1.600_8,
-3.000_8,
2.110_8,
1.300_8,
-0. 280_8,
-2.200_8,
2.900_8,
3.000_8,
1.945_8,
-2.800_8,
-1.150_8,
-0.744_8,
-1.230_8,
-0. 020_8,
-1.350_8,
1.500_8,
1.200_8,
-2.000_8,
0.966_8,
1.100_8,
0.300_8,
-0.290_8,
-0.970_8,
-0.182_8,
-0.280_8,
0. 350_8,
2.800_8,
-2.000_8,
600_8,
900_8,
000_8,
000_8,
000_8,
140_8,
000_8,
-1.570_8,
-0.700_8,
0.000_8,
1.570_8,
-2.000_8,
-0. 140_8,
-0.608_8,
2.000_8,
-3.000_8,
0.310_8,
0.144_8,
-0.600_8,
-2.250_8,
1.365_8,
1.100_8,
-2.000_8,
0.970_8,
0.290_8,
0. 300_8,
2.040_8,
-0. 050_8,
0.912_8,
1.100_8,
-1.950_8,
0.750_8,
-2.000_8,
-1.120_8,
1.230_8,
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—4.000_8,
4.500_8,
2.000_8,
-1.714.8,
-1.740_8,
-0.190_8,
0. 760_8,
-1.100_8,
-0. 420_8,
-0.812_8,
-2.580_8,
0.130_8,
0. 460_8,
-0. 650_8,
3.000_8,
1.430_8,
-2.840_8,
-0.510_8,
-0.210_8,
-0.120_8,
2.600_8,
2.230_8,
-0.200_8,
2.350_8,
-0.510_8,
-1.830_8,
0.300_8,
-0. 660_8,
2.500_8,
-2.500_8,
2.230_8,
0. 400_8,
-0.985_8,
-1.600_8,
-3.000_8,
1.805_8,
0. 800_8,
-0.200_8,
-2.200_8,
2.900_8,
1.500_8,
0.890_8,
-2.800_8,
-1.420_8,
-0. 760_8,
0. 246_8,
0.600_8,
-0. 750_8,
1.500_8,
3.000_8,
-0.926_8,
1. 450_8,
1.100_8,
0. 300_8,
-0.290_8,
-0.970_8,
1.000_8,
-0. 280_8,

-0. 140_8,
0.320_8,
2.000_8,
-3.000_8,
0.310_8,
0. 840_8,
-0.600_8,
-2.250_8,
1.630_8,
1.100_8,
-1.600_8,
0.970_8,
0.290_8,
0. 180_8,
2.040_8,
-0. 050_8,
0.210_8,
0. 980_8,
-1.500_8,
0.750_8,
-1.900_8,
-1.120_8,
1. 230_8,

—-4.000_8,
4.500_8,
2.000_8,
—4.930_8,
-2.370_8,
-0.190_8,
-0.423_8,
-1.100_8,
-0. 420_8,
-2.580_8,
-2.580_8,
-0.493_8,
0. 460_8,
-0.650_8,
3.000_8,
1.430_8,
-1.270_8,
-0.510_8,
-0.210_8,
-0.400_8,
2.600_8,
2.230_8,
-0.200_8,
2.350_8,
-0.510_8,
-0.006_8,
1.700_8,
0.339_8,
2.500_8,
-2.500_8,
2.500_8,
0. 400_8,
-0.300_8,
-1.600_8,
-3.000_8,
-0.940_8,
0.300_8,
-0.200_8,
-2.200_8,
1.720_8,
0.500_8,
0.861_8,
-2.800_8,
-1.450_8,
-0. 760_8,
0.410_8,
1. 000_8,
-0.750_8,
1.500_8,
1.100_8,
-0.210_8,
1.450_8,
-1.412_8,
0.300_8,
-0.290_8,
-0.970_8,
1.000_8,
-0. 280_8,
-1.630_8,
2.745_8,
-0.536_8,
0.600_8,
-0. 189_8,
3.000_8,
-2.000_8,
-0.320_8,
0.140_8,
2.000_8,
-1.570_8,
0. 000_8,
0.000_8,
1.570_8,
-2.000_8,
-0. 140_8,
0.320_8,
2.000_8,
-3.000_8,
0.310_8,
0. 840_8,
-0.600_8,
—2.250_8,
1.630_8,
0.772_8,
-1.000_8,
0.970_8,
0.290_8,
-0.300_8,
2.040_8,
-0. 890_8,
0.210_8,
0. 800_8,
-1.500_8,
0.750_8,
-1.000_8,
-0.978_8,
1.230_8,

-4.000_8,
4.500_8,
1. 686_8,
-4.930_8,
-3.000_8,
-0.190_8,
-0.930_8,
-1.100_8,
.078_8,
. 580_8,
. 580_8,
. 760_8,
0. 460_8,
. 136_8,
.000_8,
430_8,
300_8,
200_8,
0.036_8,
-0. 400_8,
2.600_8,
2.230_8,
-0.200_8,
2.350_8,
-1.302_8,
-0.302_8,
1.700_8,
2.670_8,
-1.000_8,
-2.500_8,
2.500_8,
0.220_8,
-0. 960_8,
-1.600_8,
-3.000_8,
-0.772_8,
1.200_8,
-0.200_8,
1.800_8,
-3.000_8,
0.920_8,
0. 600_8,
-2.060_8,
-1.765_8,
-1.230_8,
0.978_8,
1. 000_8,
-0. 750_8,
1. 500_8,
-0. 800_8,
-0.210_8,
0. 890_8,
-2.040_8,
0. 300_8,
-0.290_8,
-0.970_8,
1.000_8,
-0.772_8,
-1.630_8,
2.250_8,
0.600_8,
-0. 840_8,
-0.310_8,
3.000_8,
-2.000_8,
-0.320_8,
0.140_8,
2.000_8,
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2.200_8, 1.240_.8, -1.000_8,
0.280_8, 1.000_8, 0.400_8,
-1.300_8, -0.580_8, —0.400_8,
-2.110_8, -2.110_8, -1.155_8,
3.000_8, 3.000_8, 1.920_8,
1.600_8, 1.600_8, 1.600_8,
1.670_8, 1.670_8, 1.670_8,
-0.240_8, 0.400_8, 0.400_8,
-1.600_8, -1.600_8, -1.600_8,
2.500_8, 2.500_8, 2.500_8,
-2.500_8, -2.500_8, 1.356_8,
0.660_8, 0.660_8, 0.660_8,
1.100_8, 1.100_8, 1.100_8,
1.830_8, 1.830_8, 1.830_8,
0.510_8, 0.170_8, -0.340_8,
-0.210_8, 3.000_8, 3.000_8,
-0.529_8, -2.230_8, -2.230_8,
-2.230_8, -2.230_8, -2.230_8,
-2.600_8, -2.600_8, —2.600_8,
0.000_8, 0.000_8, 0.000_8,
0.210_8, 0.087_8, -0.200_8,
0.510_8, 0.510_8, -0.300_8,
2.840_8, 2.840_8, 2.840_8,
-0.126_8, 1.830_8, 1.830_8,
-3.000_8, -3.000_8, -0.660_8,
0.650_8, 0.650_8, 0.650_8,
0.394.8, 0.760_8, 0.760_8,
-0.130_8, -0.130_8, -0.130_8,
2.580_8, 2.580_8, 2.580_8,
0.370_8, 0.370_8, 0.370_8,
0.420_8, 0.420_8, 0.420_8,
0.920_8, -0.700_8, -0.700_8,
-0.760_8, -0.760_8, -1.732_8,
0.190_8, 0.190_8, 0.190_8,
1.740_8, 1.740_8, 1.740_8,
-0.430_8, -0.430_8, -0.430_8,
-2.000_8, -2.000_8, -2.000_8,
—-4.500_8, —4.500_8, —4.500_8,
4.000_8, 4.000_8, 4.000_8,
-3.200_8, -3.200_8, -3.200_8,
0.200_8, 0.200_8, 0.200_8,
-0.450_8, -0.450_8, -0.450_8,
-0.070_8, -0.070_8, —0.070_8,
-0.200_8, -0.200_8, -0.200_8,
2.000_8, 2.000_8, 2.000_8,
0.200_8, 0.200_8, -0.250_8,
-0.200_8, -0.140_8, 0.100_8,
0.100_8, 0.100_8, 2.500_8,
-1.840_8, -1.840_8, -1.840_8,
0.880_8, 0.880_8, 0.880_8,
0.430_8, 0.430_8, 0.430_8,
-0.340_8, -0.340_8, -0.340_8,
1.350_8, 1.350_8, 1.350_8,
0.860_8, 0.860_8, 0.860_8,
-2.330_8, -2.330_8, -2.330_8,
-0.130_8, -0.130_8, -0.080_8,
0.370_8, 0.370_8, 0.370_8,
0.290_8, 0.290_8, 0.297_8,
-0.670_8, -0.403_8, 2.000_8,
-2.360_8, -2.360_8, -2.360_8,
2.300_8, 2.300_8, 2.300_8,
0.000_8, 0.000_8, 0.000_8,
0.760_8, 0.760_8, -0.248_8,
1.800_8, 2.000_8, 2.000_8,
0.400_8, -0.050_8, -0.500_8,
2.650_8, 2.650_8, 2.650_8,
-2.600_8, -2.600_8, —2.600_8,
-0.450_8, -0.450_8, -0.450_8,
2.760_8, 2.760_8, 2.760_8,
-0.760_8, -0.760_8, —0.760_8,
-0.600_8, -1.300_8, -1.300_8,
-2.330_8, -2.330_8, -2.330_8,
-1.600_8, -1.600_8, -1.600_8,
0.217_8, -0.500_8, -0.500_8,
1.680_8, 1.680_8, 1.680_8,
0.370_8, 0.370_8, 0.370_8,
0.866_8, 0.660_8, 0.660_8,
-0.300_8, -0.300_8, —0.300_8,
1.300_8, 1.300_8, 1.300_8,
-0.770_8, —-0.770_8, -0.770_8,
.000_8, 3.000_8, 3.000_8,
260_8, 2.260_8, 2.260_8,
917_8, 2.990_8, 2.990_8,
260_8, 1.260_8, 1.260_8,
450_8, 2.090_8, 2.050_8,
460_8, 1.460_8, 1.218_8,
180_8, —0.640_8, —0.640_8,
750_8, 0.750_8, 0.750_8,
-4.000_8, —4.000_8, -4.000_8,
0.770_8, 0.770_8, 0.770_8,
-2.880_8, -2.880_8, -1.120_8,

Lo NDw
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-1.120_8, -1.120_8,
-1.040_8, -0.550_8,
0.710_8, 0.710_8,
-1.350_8, -1.350_8,
-3.164_8, -5.040_8,
-1.250_8, -1.250_8,
-2.652_8, —3.600_8,
1.130_8, 1.515_8,
4.790_8, 4.011_8,
1.004_8, 1.930_8,
4.750_8, 4.750_8,
-1.596_8, -3.220_8,
-1.300_8, -1.300_8,
-0.010_8, —-0.010_8,
1.410_8, 1.135_8,
-1.860_8, -1.860_8,
0.122_8, 0.640_8,
0.510_8, 0.510_8,
0.060_8, 0.060_8,
0.220_8, 0.745_8,
-1.131_8, -1.220_8,
-0.520_8, —0.520_8,
1.582_8, 2.370_8,
0.510_8, 0.510_8,
0.520_8, 0.520_8,
-2.410_8, —0.996_8,
-2.830_8, —2.247_8,
—-2.960_8, -2.960_8,
-0.830_8, —0.830_8,
2.639_8, 2.990_8,
-2.200_8, -2.200_8,
1.780_8, 4.000_8,
-0.494_8, -0.300_8,
2.280_8, 2.280_8,
0.000_8

end module TESTCYCLE

-1.120_8,
-0. 550_8,
0. 563_8,
-1.350_8,
-5.040_8,
-1.233_8,
-3.070_8,
1.680_8,
-3.000_8,
1.930_8,
2.092_8,
-3.220_8,
—2.600_8,
-0.010_8,
0. 860_8,
-1.455_8,
0.540_8,
0.510_8,
-0. 090_8,
1.970_8,
-1.220_8,
-0.520_8,
2.370_8,
0.221_8,
0.520_8,
-1.122_8,
3.000_8,
—-2.960_8,
-0. 830_8,
2.990_8,
-2.200_8,
4.000_8,
0.490_8,
2.280_8,

-1.120_8,
-1.370_8,
0. 500_8,
-1.350_8,
-5.040_8,
-1.080_8,
-2.540_8,
1. 680_8,
-3.000_8,
1.930_8,
0.320_8,
-3.220_8,
-2.600_8,
-0.126_8,
0. 860_8,
-1.410_8,
-0. 360_8,
-0. 456_8,
-0. 240_8,
1.970_8,
1.006_8,
0. 400_8,
2.370_8,
-2.380_8,
1.600_8,
-2.830_8,
3.000_8,
-2.960_8,
-0. 830_8,
2.990_8,
-2.200_8,
4.000_8,
0.490_8,
2.280_8,

-1.120_8,
-2.600_8,
0.500_8,
-1.350_8,
-5.040_8,
-1.530_8,
-2.108_8,
1.680_8,
-3.000_8,
1.930_8,
0.320_8,
-3.220_8,
-0. 760_8,
-0.300_8,
0. 860_8,
-1.410_8,
-0. 360_8,
-1.100_8,
-0. 240_8,
1.970_8,
1.960_8,
0.400_8,
2.370_8,
-2.380_8,
1. 870_8,
-2.830_8,
3.000_8,
-1.786_8,
-0. 768_8,
2.990_8,
-2.200_8,
-1.400_8,
0.490_8,
2.280_8,

-3.000_8,
-2.600_8,
0. 500_8,
-1.754_8,
—4.740_8,
-0.012_8,
2.797_8,
1. 680_8,
-2.970_8,
1.930_8,
-0.778_8,
-3.220_8,
-0. 300_8,
-0. 300_8,
0. 860_8,
-1.410_8,
-0. 360_8,
-1.100_8,
-0.240_8,
1.970_8,
1. 960_8,
0. 400_8,
2.370_8,
-2.380_8,
0. 586_8,
-2.830_8,
3.000_8,
2.910_8,
-0. 520_8,
2.990_8,
-2.200_8,
-5.000_8,
0.490_8,
0.228_8,

-3.000_8,
-2.600_8,
-1.244_8,
—-2.360_8,
—2.040_8,
2.940_8,
2.144.8,
1.680_8,
-2.700_8,
-2.334_8,
-0.900_8,
-1.492_8,
-0. 300_8,
1.239_8,
0.316_8,
-1.410_8,
-0. 360_8,
-0. 868_8,
-0. 240_8,
1.970_8,
0.472_8,
0. 400_8,
2.370_8,
-0.292_8,
-2.410_8,
-2.830_8,
3.000_8,
2.910_8,
-0.520_8,
-1.162_8,
1. 080_8,
-5.000_8,
0. 490_8,
0.000_8,

-3.000_8,
-2.600_8,
-1.680_8,
-2.360_8,
-2.040_8,
1.926_8,
-2.600_8,
1. 680_8,
-2.700_8,
-3.400_8,
-0.900_8,
-1.300_8,
-0.300_8,
1.410_8,
-1.860_8,
-1.680_8,
-0. 360_8,
0. 060_8,
-0. 240_8,
1.970_8,
-0. 520_8,
0. 400_8,
2.370_8,
0.230_8,
-2.410_8,
-2.830_8,
3.000_8,
2.910_8,
-0. 520_8,
-2.200_8,
1. 080_8,
-3.135_8,
0.669_8,
0. 000_8,

-3.000_8,
-2.600_8,
-1.680_8,
-2.360_8,
—2.040_8,
-0. 440_8,
-2.600_8,
1.680_8,
-2.700_8,
-2.585_8,
-0.900_8,
-1.300_8,
-0.155_8,
1.410_8,
-1.860_8,
-1.950_8,
0.249_8,
0. 060_8,
0.036_8,
1.970_8,
-0.520_8,
0.400_8,
1.998_8,
0.230_8,
-2.410_8,
-2.830_8,
-0.576_8,
2.910_8,
-0.520_8,
-2.200_8,
1. 080_8,
-1.270_8,
2.280_8,
0. 000_8,

-3.000_8,
0. 048_8,
—1. 548_8,
-2.360_8,
-1.724_8,
-0. 440_8,
0.757_8,
3.546_8,
-2.700_8,
4.750_8,
-0.900_8,
-1.300_8,
-0.010_8,
1.410_8,
-1.860_8,
-1.950_8,
0.510_8,
0. 060_8,
0.220_8,
-0.100_8,
-0. 520_8,
0. 400_8,
0.510_8,
0.288_8,
-2.410_8,
-2.830_8,
-2.960_8,
2.910_8,
-0. 520_8,
-2.200_8,
-0.712_8,
-1.270_8,
2.280_8,
0. 000_8,
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|

; MODULE HVTRANSFC < — & ##1& 7 3%

module hvtransfc

!
% TYPE SFCMAP

type sfcmap
integer :: ndata
real (8), pointer :: rev(:)
real (8), pointer :: tq(:)
real (8), pointer :: fc(:)
end type sfcmap

I TYPE SGRIDMAP

type sgridmap

integer :: nx
integer :: ny
real (8), pointer :: rev(:)

real (8), pointer :: tq(:)
real (8), pointer :: fec(:,
end type sgridmap

D

I TYPE SGRIDENGMAP = > ¥ Mo < v

type sgridengmap
integer :: tqn
integer :: thrn
integer, pointer ::
real (8), pointer ::
real (8), pointer ::
real (8), pointer ::

end type sgridengmap

+H 5
—~
NN

I TYPE SSPEC HLfi#7T

type sspec
real (8) :: mua
real (8) :: mur

real (8) :: rt
real (8) :: bw, bh
real (8) :: w0
real (8) :: wld
real (8) :: wt
real (8) :: gvw
real (8) :: fgr
real (8) :: efgr
real (8) :: ric
real (8) :: pdwt
real (8) :: pdwe

integer :: crew

character (len=512) :: vhname
character (len=512) :: tpname
character (len=512) :: specf
character (len=512) :: engf
character (len=512) :: tmf
character Elen:512) 11 octrlf

character (len=512) :: tcf

end type sspec

I TYPE SENG = ¥ 88T

type seng
real (8) :: nex
real (8) :: nrate

real (8) :: nidle

character (len=1024) :: engf, egmapf, fcmapf

type (sfcmap) :: fem

type (sfcmap) :: femidl

type (sgridmap) :: gfcm

type (sgridengmap) :: gegmp
end type seng

I TYPE SGDAT ¥Y¥F—%#

type sgdat
real (8) :: gr
real (8) :: egr
real (8) :: dw
end type sgdat

| TYPE stm ZSME#EoT

type stm
integer :: grs
integer :: ngr

TR

ZE IR UR I, N/ (km/h2)
HR23 0 JEHTEREL, N/kg
A YN, m

2iE, 2, m

Tﬁ“g%, kg

i SRR B

ﬁ%ﬁﬁwgikg

GVW, kg

F7H

T 7AREDF

EEE— FAETES (0 - 1)
H%ﬁ%ﬁ%ﬁ%(%%@%? 2 A, ZEHH
EIESER S M RE (= O ~BRBAI R Y, 2o
ER, A

Hifi4 = A b

FRYERLTRE 7T O 53 HH A
BT —Z D7 7 A N4

TV VREILT —H DT 7 A VL
IR TTT —H DT 7 A V4

IREET — 2 DT 7 A V4

VT A N—RFEITLD T 7 A IV

A AR EEEE, rpm
TEREIEHRS,  Tpm
T A RVIEHEE, rpm

W~ BT —4
Rt~ 7 T A RVEER
Wlt~ v 7 AT —

TV IS

R
{RER) =
[BlfE A AH Y B &, ke

i
¥ s

BED
SQ=:N
B

DT%)
D3%)
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type (sgd
end type stm

Page 2

at), pointer :: g(:)

% TYPE SCYCLE TR h¥A 7)1
' type scycle
integer :: ndat
real (8), pointer :: v(:)
real (8), pointer :: g(:)

end type scyc

le

TYPE SCRV
R Y) DES

LLTREINAMBT — ¥ 2 ER
A v vy 7R EDAFE LT

type scrv

integer ::

real (8),

real (8),

integer,
end type scrv

n
pointer :: x(:)
pointer :: y(:)
pointer :: 1(:)

I TYPE SSHIFTMA

P S/ LU~ >

type sshiftma

integer ::

type (scrv
end type ssh

p
ngr
), pointer :: g(:)
iftmap

I TYPE sptq A

AR THEE VY

type sptq

integer ::

type (scrv
end type sptq

ngr
), pointer :: g(:)

; TYPE stc R~V o il "—XEE50
type stc
character (len=1024) :: tcf
character (len=1024) :: cfdname
character (len=1024) :: cfbname
character (len=1024) :: trdname
character (len=1024) :: trbname
character (len=1024) :: ptqname
type (sptq) :: ptq
type (scrv) :: cfd
type (scrv) :: cfb
type (scrv) :: trd
type (scrv) :: trb
end type
!
; TYPE VEHOUT B[R AE EHEAAZ LK

type vehout

real (8) ::
real (8) ::
real (8) ::
integer ::
integer ::
integer ::
real (8) ::
integer ::
real (8) ::
real (8) ::
integer ::

end type

|

v, ne, te, fc
maxt, nne, nte
opn

s

lu

tstop

npera

c

tp, tt, top
sr, tr, cf, nt
verrflg

; TYPE sctr o7 MEIEET — 2% v b

type sctr
type ( ss
type ( ss

integer ::
integer ::
integer ::
real (8) ::

character
type (scr

integer ::
integer ::
integer ::

hiftmap ) :: lon, loff
hiftmap ) :: up, dwn
swnidl
sw_nidl_start
time_nidl, time_nidl_start
sr_nidl
(1en=1024) :: cfnm_nidl
v) :: cf_nidl
swistop
time_iss, time_iss_start

sw_iss_start

¥y 7 —4

T ARNYA I NDFT—F 5K
HH, km/h
HE, %

Xiﬂ]f 57
Y7 — &
Y2ul 7 — %

XV B )
% i3 0 B - P R

XV B
X ORI bov s ik

b3 GIE AT 7 A v
BEALL (BiW) 7 — 24
AEGRE QRS 7 — 24
~L 7 b (8RS 7 — 24
MV b GEERE)) 77— % 4
FANKRTRBI NNV T — 524
FANKRTHI MY
AERIC(REY) ML
*Eﬁaﬁ?ﬂz(ﬁ%@t) FEAN L
oL b (BRED) A& EK
L b GEBRED)  #5AS

I, [Blfs, ML 7 BN

Max bV 2, EHAbEEEEE b vy
7 VBREE %

XY ALE

w77 w7 0:0ff, 2:on
1EILRER A v o ¥
AT AV S NI 152

AN, A sy, A AR THEE LY

ML,

HEEBIERRER T (0:18%E, 1 BHERW)

Oy T Ty
B~ 7
—a—h"INVTA KVF T a0:720,1
BB D=2 — N T LT A FLDOAL)
Za—FINT A FAAEBE TRB I,
Za— NF T A RARFORELL (0~1)
IR BR RO 7 7 A V4

15 IR BAR A A S
TARVANYTHE 0:72L,1:HY
74FWXF/7¢@iTﬁ%ﬁﬁ
RENG T A RVA by T OHE (1) /5

ML, R RARER, 5’ gL

1:dY
(1)
D)

)/ H2h
WD 1%

(0)
H IR (sec)

TR O FF B REH] (sec)
£2h (0)
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character (len=1024) :: lonnm, loffnm

character (len=1024) :: upnm, dwnnm
end type sctr

end module hvtransfc
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