%1 FDL DX

T X KRS X ERT,
X1d. XNOEDEET SN, BRLTETHDEERT,

{class definition)::=

'class' <class name>
('super' <super names, ;']
['part’ <part definition> ;']
['parameter’ {parameter definition> ;']
['database’ <item definition)>"; <retrieval formula>';']
['where' {constraint definition)";']
['method’  <method description>]
["ocal' {local method description)]

'end' "

{super names::= <{class name> | <class name)",Csuper names>
{class name>::= <atom>
{part definition)::=
{part definition)’,{part definition)
| <part slot name> =" #<part class)
{parameter definition>::=
<parameter definition>',{parameter definition>
| <parameter slot name> <type> <single attribute constraint?
{part slot name>::= <atom?
{part classy::= <atom)
{parameter slot name>::= <atom)
{type>::= ‘realinteger{number|string | list’
{single attribute constraint>:== '[]'|'[' <cons>']"
{consy:== [ 'unit (Catom>")",']<cons1>
<cons1D:== 'member ('{member list>") " | {cons2)
{cons2y:==
'module ('{module)’, <residual)") '
| ('module (<module>', <residual>") ",'] {cons3>
{cons3V:==
><number)| D="{number>
| [>'<number>]<cons4>| [D="<number>]<{cons4)
{cons4y:== '('{number) |'={'<number,

|
<{module>::= <integer,)
{residual::= <integer
{member list)::=
"[*{members)>']"
{membersy::=  {integers>|<realsy|[<numbers>|<strings>
{integers)::= <integer)|{integer>", <integers>
{realsd = {real>|<real>’, reals>
<numbers)::= <number>[<number)', <numbers>
{stringsy = <stringD|<string>",'Sstrings?
{item definition>::=
<item definition>', <item defition>
| <item name> <item type> <unit)
<item namey::= <atom>
{item type>::= 'real'|'integer|'string’
{unit::= {string)
<retrieval formulay::=
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{retrieval formula)',<retrieval formula
| <formula> <arithmatic operator> <formula>
<arithmatic operator)::=
= |
{formulay::=
<number)
| <parameter slot>
| 'dr'<item name>
| <variable>
| 'sqrt (<formula>")'
| 'floating_point_to_integer ('{formula>")"
| ‘floor (formula>)"
| ‘ceiling ('{formula>")'
| ** (<formulay',<number>")"
| ‘bigger ({formula>'<formula>")'
| ‘'smaller ('{formulay", {formula>")’
| ‘sin (<formula)")'
| ‘'cos ('Kformula>")'
| ‘tan (<formula>")'
| <formula> '+ <formula>
| <formula> "' <{formulay
| <formula> "*' {formula>
| <formula> '/ {formula>
{constraint definition>::=
{constraint definition)','{constraint definition>
| <identity constraint>
| <multiple attribute constraint>
<identity constraint):==
{slot definition) '==' {slot definition>";'
<slot definition)::=
{part slot name>'!'{slot definition)
| <part slot name>
| <parameter slot name>
<multiple attribute constraint>::=
{constraint>";'
| <precondition) '==>' {constraint";
{precondition)::= {constraint)
{constrainty::=
{constraint>’,'{constraint>
| <constraint equation)
| <constraint inequality>
| <prolog predicate>
{method description>::=
<method description>, <method description>
| "<prolog head> ':-' {prolog body>";'
| <prolog head>";
{local method description>::=
<local method description> <local method description>
| <prolog head> ":-' {prolog body>";
| <prolog head>';

{constraint inequality>::=
<{polynomial> <" <polynomial>
| <polynomial> '=<{' {polynomial>
| <polynomial> ' <polynomial?
| <polynomial> '>=' {polynomial?
{constraint equation ::=
{polynomial> '=' {polynomial>
{polynomialp::=
<number)
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{parameter slot>
{prefix><{parameter slot?

{variable>

'sqrt ('{polynomial>")’
'floating_point_to_integer (‘*Cpolynomial>")
'floor ("{polynomial>")"

'ceiling ('{polynomial?")"

#* ("{polynomial>’,' <number>" "'
"bigger ('{polynomial)', {polynomial>")’
'smaller ('{polynomial>"','polynomial>")’
'sin (‘{polynomial>’)’

'cos ('$polynomial>")'

'tan ({polynomial>")

‘cot {'{polynomial>")"

'sinh ('{polynomial>") "

'cosh ('Cpolynomial>") "

'tanh ('{polynomial>")"’

‘coth ('{polynomial>")’

asin ('{polynomial>")"

'acos ('{polynomial>")"

'acot ('{polynomial>")"

asinh ('{polynomial>")"

'acosh ('Cpolynomial>")"

'atanh ('{polynomial>")"'

'acoth ('{polynomial>")"

Tog ('{polynomial>")’

Tog ('{polynomial>',<polynomial>")'
‘exp (‘{polynomial>")"

{polynomial> '+' {polynomial>
<{polynomialy> '-' {polynomial?
<{polynomial> '*' {polynomial>
<{polynomial> '/ <polynomial>

{parameter slot)::=

{parameter slot name,
{part slot name>'!'{parameter slot>

{prefixyu="@' | "™
{number)::= <integer>|<real>
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FDLOZ S AEbiX., ZZWRINDIEEFHEMICED, XEMRIN S,

:- op (1180, fx, (class)).

- op (1159, fx, (super)).
:- op (1159, xfy, (super)).
- op (1158, fx, (part)).

:- op (1158, xfx, (part)) .
- op (1157, fx, (parameter)) .
:- op (1157, xfx, (parameter)).
:- op (1156, fx, (database) ).
:- op (1156, xfx, (database) ).
:- op (1155, fx, (where)).
:- op (1155, xfx, (where)).
:- op (1154, fx, (method)).
:- op (1154, xfx, (method)).
:- op (1153, fx, (local)).

:- op (1153, xfy, (local) ).
- op (1100, xf, ().

- op (1050, xf, (:-)).

- 0p(1050, xfx, (:-)).

- op (1050, fx, (2-)).

:- op (1040, xfx, (==>)).
:- op (700, xfx, (:=)).

- op (700, xfx, (from)).

- op (700, fx, (=)).

op (700, fx, ()).

- op (700, fx, O)).

- op (700, fx, (=<)).

- op (700, fx, O=)).

- op (500, xfx, =>).

op (500, xfx, <=).

:- op (300, xfy, (**)).

- op (200, fx, (*)).

op (200, xfy, (1)).

- op (100, fy, (1)).

- op (100, xfx, (:)).

op (100, fx, (not)) .

:- op (80, xf, (real)).

:- op (80, xfx, (real)).

:- op (80, xf, (integer)).

:- op (80, xfy, (integer)).
op (80, xf, (number)) .
:- op (80, xfy, (number)).
:- op (80, xf, (string) ).

:- op (80, xfy, (string)) .

- op (80, xf, (list) ).

- op (80, xfy, (list)) .

:- op (80, xf, (internal)).
:- op (80, xfy, (internal) ).
:- op (80, fy, (@)).

- op (80, fy, (1))

- op (80, fy, (##)).

:- op (80, xfx, (#)).

- op (80, xfx, (##)).
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FDLOYSZA, AYAY AL Tox7 bid, FDLA ¥ 7Y FRNTIE Prolog MFBEDESIC
FoEHINTWS, 2%, FDLOWNMEREERZ EIZTS, 22T, (DT FDLITKS Y
SARBEEZTIMSERINIA AT ADHERL., QT ITAONEEER, Q) TTI RS
CAONMEREZ, WEAHREEITRT,

(1) FDLE®RH

class shaft
part material:= #material;
parameter
max_rot integer [unit (rpm) J,
out_dia integer [unit(mm), >= 30],
int_dia integer [unit(mm), >= 0],
right_dia integer [unit (mm), D= 30],
left_dia integer [unit (mm), >= 25];
end.

class main_shaft
super shaft;
where
out_dia == right_dia;
right_dia = left_dia + 5;
out_dia >=int_dia + 5;
end.

class material
parameter name string [J,
elasticity real [unit (Kg/mm2")],
shearing  real [unit (Kg/mm2") ],
poisson real (],
specific_num real [];
where
data (@name, elasticity, shearing,poisson,“specific_num) ;
local
data (steel,21000,8200,0.3,7.9) ;
data (aluminum,7200,2760,0.34,2.7) ;
data (brass, 6300,2400,0.34,8.0) ;
end.

main_shaft#1

part

material material#2

parameter

max_rot int#8 nil  [rpm]
out_dia in#9  @nil [mm] [>=30]
int_dia int#10  @nil [mm] [>=0]
right_dia in#9  @nil [mm] [D=30]
left_dia int#12  nil [mm] [>=25]
where

out_dia==right_dia;

right_dia=left_dia+5; % (1) out_diay=int_dia+5; % (2)
end

material#2
owner
main_shaft#1-material
parameter
name str#3  @nil
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elasticity real#d  “nil [Kg/mm2]

shearing real#5  “nil [Kg/mm2]
poisson real#6  "nil
specific_num real#7  "nil

end

(2) FDLZ 5 ZONEER

« 75 A'shaft DN ERFE IR

is_a(shaft, {]).

class (shaft, 'PART_ORDER_ORIGIN', [materiall) .

class (shaft,' PARAMETER_ORDER_ORIGIN', [max rotout dia,int_diaright_dia,left_dial).
class (shaft, 'SUPER_ALL', [shaft]).

class (shaft, 'PART_ORDER', [shaft-materiall) .

class (shaft,' PARAMETER_ORDER/, [shaft-max_rot,shaft-out_dia,shaft-int_dia,shaft-right_dia,shaft-left_dia] ) .
class (shaft, 'PART', material, #material) .

class (shaft,' PARAMETER', max_rot-integer, [unit (rpm)]).

class (shaft, ' PARAMETER/, out_dia-integer, [unit(mm),>=30]).

class (shaft, PARAMETER', int_dia-integer, [unit (mm) »>=0]).

class (shaft, ' PARAMETER!, right_dia-integer, [unit (mm),>=30]).

class (shaft, 'PARAMETER), left_dia-integer, [unit (mm) >=25]).

:number_of cons (shaft# ,0) :- 1.

© 7' F A'main_shaft' D N8 & 1K
is_a{main_shaft, [shaft]).
class (main_shaft, 'PART_ORDER_ORIGIN', []).
class (main_shaft,' PARAMETER_ORDER_ORIGIN,, [1). %A U I FIND/XTA—5 20y bR
class (main_shaft, 'SUPER_ALL', [shaft,main_shaft]).
class (main_shaft, PART_ORDER/, [shaft-material]).

class (main_shaft, ' PARAMETER_ORDER/, %WIEROHMATZ/INT A—F A0y MER
[shaft-max_rot,shaft-out_dia,shaft-int_dia,shaft-right_dia,shaft-left_dia] ).
coupling (main_shaft, out_dia==right dia) . % Al —YEHl % O N ER & B
:number_of cons (main_shaft# ,2) :- ! %7 7 ZANOHEIKB O, FEBHE IR A
:prefix (main_shaft#A) :- %1 AY AT EIINT A—F D prefix &t
:set_prefix (main_shaft#A out_dia,1), T BEDICHERER

:set_prefix {main_shaft#A,int_dia,1) .
:constraim(mainwshaft#E,F,G,2) -

( F==out_dia, G=D; F==int_dia, G=C),

:get_slot (main_shaft#E,out_dia,B) ,

:get_by_var (B,D),

atomic (D),

:get_slot (main_shaft#E,int_dia,A),

:get_by var(A,C),

atomic (C) ,

:occ_check (#fdl_memo,main_shaft#E,2,F) s

:set_flag (#fdl_memo,1),

eval ([D>=C+5]),

write_equation ([D>=C+5]),

( retract (user:constraint (main_shaft, ,2)) ; true),

assert (user:constraint (main_shaﬂ#E, [D>=C+5],2)),

:add_check (#fdl_memo,main_shaft#E,2 F) |

:set (main_shaft#E'out_dia,D) ,

:set (main_shaft#E!int_dia,C) ,

:owners_constraint (main_shaft#E!out_dia,D) ,

:owners_constraint (main_shaft#E!im_dia,C) ,

set_flag (#fdl_memo,0) .

:constraint (main_shaft#E,F,G,1) :- % 1) %3 P 1 aE 1R oD T B 7 25 B
( F==right_dia, NEDEBEEZ T IEINT A5 EHN
G=D 'right_dia,?} left_dia DFH DA, T
. F==left_dia, G=C), OHKEZRET DD DEM
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:occ_check (#fdlfmemo,main_shaft#E,1,F) s

:set_flag (#fdl_memo, 1),

:get_slot (main_shaft#E,right_dia,B)
:get_fixed_value (B,D),

:get_slot (main_shaft#E, left_dia,A),
:get_fixed_value (A,C),

eval ([D=C+5]),

write_equation ([D=C+5]),

( retract (user:constraint (main_shaft, ,1))

.3 true ),

assert (user:constraint (main_shaft#E, [D=C+5],1)),

:add_check (#fdl_memo,main_shaft#E,1,F) ,

:set (main_shaft#E!right_dia,D) ,
:set (main_shaft#E!left_dia,C),

:owners_constraint (main_shaft#E!right_dia,D) ,
-owners_constraint (main_shaft#E!left_dia,C),

:set_flag (#fdl_memo,0) .

% 77 5 A material D it §k
is_a (material, [1).
class (material, PART_ORDER_ORIGIN;, [1).

cFl—HEEDELEB I N NEY
- HEEBKS TRBIIREZ &K
- right_dia, left_dia I DWT, @ffZ
F-R TR THRESNZ@EN
TTIEALNTWAYE., TOM
ENTGA—F ATy bMHSEOHT
- HELN— ORI L
S IFS) AR GVE AV ERNDE - FI
- KR ETET S, why BEET
HEERD,

cZOMBINEB SN & ERR
CHIRMRICE ORESMBEE/INT A

— & 28y b

- HEE O, BET HEH
RN, E#TD

C ZOHKMAE DRI R E L&

class (material, ' PARAMETER_ORDER_ORIGIN', [name,elaslicity,shearing,poisson,specific_num] ).

class (material, 'SUPER_ALL', [material]).
class (material, 'PART_ORDER', [1).
class (material,' PARAMETER_ORDER’,

[material-name,materia]—e]asticily,material—shearing,materia]—poisson,material-speciﬁc_num] ).

class (material, PARAMETER', name-string, []).

class (material, ' PARAMETER!, elasticity-real, [unit (Kg/mm2)1).
class (material, PARAMETER/, shearing-real, [unit ('Kg/mm2)]1).

class (material, 'PARAMETER', poisson-real, [(H.

class (material, PARAMETER, specific_num-real, [1).

material local data (steel,21000,8200,0.3,7.9) .
material local data (aluminum,7200,2760,0.34,2.7) .
material local data (brass,6300,2400,0.34,8.0) .
:number_of_cons (material# ,1) :- .
:prefix (material#A) :-
:set_prefix (material#A,name, 1),
:set_prefix (material#A, elasticity,2) ,
:set_prefix (material#A shearing,2) ,
:set_prefix (material#A,poisson,2) ,
:set_prefix (material#A,specific_num,2) .
:constraint (material#G,H,I,1) :-
==name,
I=F,
:get_slot (material#G,name,E)
:get_by_var (E,F),
atomic (F),
:occ_check (#fdl_memo,material#G,1,H) ,
:set_flag (#fdl_memo,1) ,
(material local data (F,A,B,C,D)),
write_equation ([]),

( retract (user:constraint (material, ,1)) ;  true),

assert (user:constraint (material#G, [],1))
:add_check (#fdl_memo, material#G,1,H) ,
-set (material#G!name,F) ,

:set (material#G!elasticity,A)

:set (material#G!shearing,B) ,

:set (material#G!poisson,C)

:set (material#G!specific_num,D),
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:owners_constraint (material#G!name,F) ,
:owners_constraint (material#G!elasticity,A) ,
:owners_constraint (material#G!shearing,B) ,
:owners_constraint (material#G!poisson,C) ,
:owners_constraint (material#G!specific_num,D),
:set_flag (#fdl_memo,0) .

(3) FDLAAY > ADONHER

%A AT > XA EERIR

%HIE . 1 AY XA, BHB2H, A0y b, B3H: A0y MY
instance (material#2, name, string#3) .
instance (material#2, elasticity, real#4) .
instance (material#2, shearing, real#5) .
instance (material#2, poisson, real#6) .
instance (material#2, specific_num, real#7) .
instance (main_shaft#1, material, material#2) .
instance (main_shaft#1, max_rot, integer#8) .
instance (main_shaft#1, out_dia, integer#9) .
instance (main_shaft#1, int_dia, integer#10) .
instance (main_shaft#1, left_dia, integer#12) .
instance (main_shaft#1, right_dia, integer#9) .

% /N T A—%& DfEgdiR
%WIE XTI A5, FH2H M. F3HE : free EEHEAH) T3 fix HEEE)
type (string#3, nil, free) .
type (real#4, nil, free) .
type (real#5, nil, free) .
type (real#6, nil, free) .
type (real#7, nil, free) .
type (integer#8, nil, free) .
type (integer#10, nil, free) .
type (integer#12, nil, free) .
type (integer#9, nil, free) .

% /8T A—5 OBV O R

WL XNT A=A, F2H: 1 (AHAmEAR). 2 (AhHH). 3 (WHEM).
B3 WAL, B4 7740 MEER, 5 H  HEEREORR

type (string#3, 1, [1, (3, (D).

type (real#4, 2, unit (Kg/mm2), (], []).

type (real#5, 2, unit (Kg/mm2"), {1, [1).

type (real#6, 2, [1, [1, [1).

type (real#7, 2, [1, [1, [1).

type (integer#8, 0, unit (rpm), [], [1).

type (integer#12, 0, unit(mm), [1, [>=25]).

type (integer#9, 1, unit (mm), [J, [>=30]).

type (integer#10, 1, unit (mm), [1, [>=0]).

BINT A=Y OFEHH FibEE)
owner (string#3, [material#2-name]) .

owner (real#4, [material#2-elasticity]) .
owner (real#5, [material#2-shearing]) .

owner (real#6, [material#2-poisson]).

owner (real#7, [material#2-specific num]).
owner (materjal#2, [main_shaft#1-material]) .
owner (integer#8, [main_shaft#1-max_rot]) .
owner (integer#10, [main_shaft#1-int_dial) .
owner (integer#12, [main_shaft#1-left_dia]) .
owner (integer#9, [main_shaft#1-out_dia,main_shaft#1-right_dia] ).
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class work_cutting

parameter
max_work_dia integer 'mm’,
max_drill_dia integer [unit ('mm’) 1,
drill_cut_spd integer [unit (‘'m/min") ,default (30) ],
max_cut_spd integer (unit Cm/min") ,default (150)],
rel_cut_friction integer [unit (kg/mm2') default (200)],
max_cut_area real 'mm2’,
max_cut_force integer 'kg',
cut_power real 'KW',
max_cut_trq real 'kg.m',
max_drill_trq real 'kg.m',
req_trq real 'kg.m';

where
@rel_cut_friction * @max_cut_area = “max_cut_force;
@max_cut_force * @max_cut_spd / 6120 = “cut_power;
@max_cut_force * @max_work_dia/4000.0 = “max_cut_trq;
@drill_cut_spd / @max_drill_dia*1000.0/3.1416 = Drill_rot,
0.6%*0.75*0.01* (@max_drill_dia**2) *0.01 * @drill_cut_spd*2.2= Drill_power,
974.0*Drill_power/Drill_rot = “max_drill_trq;
bigger (@max_cut_trq,@max_drill_trq) = “req_trq;

end.

class material
parameter
name string [],
elasticity real 'kg/mm?2',
shearing real 'kg/mm?2’,
poisson real (1,
spc_grabity real [J;
where
data (name, “elasticity, "shearing, “poisson, “spc_grabity) ;
local
data (steel,21000,8200,0.3,7.9) ;
data (iron,21500,3300,0.28,7.9) ;
data (alminum,7200,2760,0.34,2.7) ;
data (cupper,12500,4700,0.34,8.9) ;
data (brass,6300,2400,0.34,8.0) ;
end.

class shaft

part

material:= #material;

parameter
ext_dia integer 'mm’,
int_dia integer 'mm’,
length integer 'mm’,
bearing_dist integer 'mm’,
max_rot integer 'rpm’,
base_rot integer 'rpm’,
req_trq real 'kg.m',
max_trq real 'kg.m',
avg_trq real 'kg.m’,
req_power real 'KW',
shearing real 'kg/mm?2’,
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right_dia integer 'mm’,

left_dia integer 'mm’,

max_rot_trq real 'tpm.kg.m’,

max_base_ratio real [];
end.

class main_shaft
super shaft;

part

specification:= #work_cutting;
parameter

max_cut_trq real 'kg.m’;
where

ext_dia == right_dia;

shearing == material!shearing;

req_power == specification!cut_power;
max_cut_trq == specification!max_cut_trq;
req_trq == specification!req_trq;
left_dia+5 = right_dia;

@req_trq * @max_rot = “max_rot_trq;

%tortion equation -- to calculate the diameter
@int_dia**4.0+2.334E10*max_cut_trq/ @shearing = X,
sqrt (sqrt (X)) /5.0 = Y,

(floating_point_to_integer (YY) +1) *5 = “ext_dia;

%Schenk'sequation -- to calculate the bearing distance
@int_dia**2 = Dint2,
ext_dia**2 = Dr2,

0.53* (Dr2+Dint2) * (Dr2-Dint2) = L1,

L1**0.33333/10.0 = L2,

(floating_point_to_integer (L2) +1) *10 = “bearing_dist;
end.

class rot_main_shaft

part

main_shaft:= #main_shaft,

left_bearing:= #bearing,

right_bearing:= #bearing;

where
main_shaftlext dia == left_bearing!int_dia;
main_shaftlext_dia == right_bearing!int_dia;
main_shaft!max_rot == left_bearing!max_rot;
main_shaft!max_rot == right_bearing!max_rot;

end.

class counter_shaft
super shaft;
where
ext_dia == right_dia;
ext_dia == left_dia;
shearing == material!shearing;
%Torsion Equation
1.945E6*max_trq*1000.0/ @shearing = X,
sqrt (sqrt (X)) /5.0 = Y,
(floating_point_to_integer (Y) +2) *5 = “right_dia;
end.
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class rot_counter_shaft

part

counter_shaft:= #counter_shaft,

left bearing:= #bearing,

right_bearing:= #bearing;

where
counter_shaftlext_dia == left_bearing!int_dia;
counter_shaftlext_dia == right_bearing!int_dia;
counter_shaft!max_rot == left_bearing!max_rot;
counter_shaft!max_rot == right_bearing!max_rot;

end.

class key

parameter
shaft dia integer 'mm’,
width integer 'mm’,

height integer 'mm’,
min_length integer 'mm/,
max_length integer 'mm;

where %to select a key
data (X,Y,"width, “height,"min_length,"max_length) ,
shaft_dia >= X shaft_dia < Y;

local

data (13,20,5,5,10,56) ;

data (20,30,7,7,14,90) ;

data (30,40,10,8,18,112) ;

data (40,50,12,8,22.4,140) ;

data (50,60,15,10,28,160) ;

data (60,70,18,12,35.5,200) ;

data (70,80,20,13,45,224) ;

data (80,95,24,16,56,250) ;

data (95,110,28,18,63,315) ;

data (110,125,32,20,80,355) ;

data (125,140,35,22,100,400) ;

data (140,160,38,24,112,400) ;

end.

class spur_gear

part
key:= #key;
parameter

module integer,

pitch_dia integer 'mm’,

int_dia integer 'mm’,

min_teeth_num integer,
max_teeth_num integer,

teeth_num integer,

width integer 'mm’,
%teeth_max_stress internal 'kg/mm?2’,
key_height integer 'mm’,
max_teeth_spd integer [unit ('m/min’) ,defauit (2000) 1,
max_rot integer 'rpm’,

base_rot integer 'rpm’,

max_trq real 'kg.m';

where

int_dia == key!shaft_dia;

key_height == key!height;

(@int_dia + key_height) / @module + 7.5 = “min_teeth_num;
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1000.0 * @max_teeth_spd / 3.1416/ @max_rot/ @module = "max_teeth_num;
@teeth_num D= @min_teeth_num, @teeth_num = @max_teeth_num,
@teeth_num * @module = "pitch_dia;

end.

class max_spd_spur_gear

part
key:= #key;
parameter

module integer,

ext_dia integer 'mm’,

int_dia integer 'mm/,

min_teeth_num integer,
max_teeth_num integer,

teeth_num integer,

width integer 'mm’,
%teeth_max_stress internal 'kg/mm?2',
key height integer 'mm’,
max_teeth_spd integer [unit (‘'m/min') default (2000) 1,
max_rot integer 'rpm/,

base_rot integer 'tpm’,

max_trq real 'kg.m’;

where

int_dia == key!shaft_dia;

key_height == key'height;

data ("module) ,

(@int_dia + key height) / “module + 7.5 = "min_teeth_num,

1000.0 * @max_teeth_spd / 3.1416/ @max_rot/ “module = “max_teeth_num,
“max_tecth_num >= "min_teeth_num;

@teeth_num »= @min_teeth_num,
@teeth_num =< @max_teeth num,
@teeth_num * @module = “ext_dia;

local
data(12) ;
data (8);
data (5) ;
data (4) ;
data (3);
data (2);

end.

class gear_pair

part
drv_shaft:= #shaft,
flw_shaft:= #shaft,
drv_gear:= #spur_gear,
flw_gear:= #spur_gear;

parameter
gear_ratio real,
shaft_dist integer 'mm/,
drv_max_rot integer 'rpm’,
drv_base_rot integer 'rpm’,
drv_max_trq real 'kg.m’,
drv_gear_teeth_num integer,
flw_gear_teeth_num integer,
module integer [J;
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where
drv_gear! module == flw_gear! module;
module ==drv_gear!module;
flw_gear!width == drv_geal!width;
drv_max_rot == drv_shaft!max_rot;
drv_base_rot == drv_shaft!base_rot;
drv_max_rot == drv_gear!max_rot;
drv_base_rot == drv_gear!base_rot;
drv_max_trq == drv_gear!max_trq;
drv_max_trq == drv_shaft!max_trq;
flw_gear_teeth_num == fiw_gear!teeth_num;
drv_gear_teeth_num == drv_gear!teeth_num;
flw_shaft!ext_dia == flw_gear!int_dia;
drv_shaftlext_dia == drv_gear!int_dia;

@shaft_dist*2 / (@module* (@gear ratio +1)) = *drv_gear teeth_num,
@shaft_dist*2 / @module - “drv_gear_teeth_pum = “flw_gear_teeth_num;
end.

class max_spd_gear_pair

part
drv_shaft:= #shaft,
flw_shaft:= #shaft,
drv_gear:= #spur_gear,
flw_gear:= #max_spd_spur_gear;

parameter
gear_ratio real,
shaft_dist integer 'mm’,
drv_max_rot integer 'pm/,
drv_base_rot integer 'rpm’,
flw_max_rot integer 'rpm/,
drv_max_trq real 'kg.m',
min_drv_teeth_num integer,
max_drv_teeth_num integer,
drv_gear_teeth_num integer,
min_flw_teeth_num integer,
max_flw_teeth_num integer,
flw_gear_teeth_num integer,
module integer [1;

where
drv_gear! module == flw_gear! moduie;
module ==drv_gear! module;
flw_gearlwidth == drv_gea!width;
drv_max_rot == drv_shaft!max_rot;
drv_base_rot == drv_shaft!base rot;
flw_max_rot == flw_shaft!max_rot;
flw_max_rot == flw_gear!max_rot;
drv_max_rot == drv_gear!max_rot;
drv_base_rot == drv_gear!base_rot;
drv_max_trq == drv_gear!max_trg;
drv_max_trq == drv_shaft!max_trq;
min_flw_teeth_num == flw_gear!min_teeth_num;
max_flw_teeth_num == flw_gear!max_teeth_num;
flw_gear_teeth_num == flw_gear!teeth_num;
min_drv_teeth num == drv_gear!min_teeth_num;
max_drv_teeth_num == drv_gear!max_teeth_num;
drv_gear_teeth_num == drv_gear!teeth_num;
flw_shaftlext_dia == flw_gear!int dia;
drv_shaftlext_dia == drv_gear!int_dia;
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@drv_max_rot / @flw_max_rot = "gear_ratio;

((flw_gear_teeth_num) + drv_gear_teeth_num) * @module = "shaft_dist*2,
(fiw_gear_teeth_num) /drv _gear_teeth_num = (@gear _ratio,
*(flw_gear'base_rot) * (flw_gear_teeth_num) = @drv_base rot * drv _gear_teeth_num,
@drv_max_trq * @gear_ratio * 0.75 = ~(flw_gear!max_trq) ;

end.

class max_trq_gear_pair

part
drv_shaft:= #shaft,
flw_shaft:= #shaft,
drv_gear:= #spur_gear,
flw_gear:= #spur_gear;

parameter
min_gear_ratio real,
gear_ratio real ,
shaft_dist integer 'mm’,
drv_max_rot integer 'rpm’,
drv_max_trq real 'kg.m',
req_flw_max_trq real 'kg.m’,
flw_max_trq real 'kg.m',
flw_gear_max_rot integer 'tpm’,
min_drv_teeth_num integer,
max_drv_teeth_num integer,
drv_gear_teeth_num integer,
min_flw_teeth_num integer,
max_flw_teeth_num integer,
flw_gear_teeth_num integer,
module integer [J;

where
drv_gear!module == flw_gear!module;
module ==drv_gear!module;
flw_shaft!width == drv_gear!width;
drv_max_rot == drv_shaft!max_rot;
drv_max_rot == drv_gear!max_rot;
drv_shaft!base_rot == drv_gear!base_rot;
drv_max_trq == drv_shaft!max_trq;
drv_max_trq == drv_gear!max_trq;
req_flw_max_trq == flw_shaftlreq_trq;
flw_max_trq == flw_shaft!max_trq;
flw_max_trq == flw_gear!max_trq;
flw_gear_max_rot == flw_gear!max_rot;
min_flw_teeth_num == flw_gear!min_teeth_num;
max_flw_teeth_num == flw_gear!max_teeth_num;
flw_gear teeth_num == flw_gear!teeth_num;
min_drv_teeth_num == drv_gear!min_teeth_num;
max_drv_teeth_num == drv_gear!max_teeth_num;
drv_gear_teeth_num == drv_gear!teeth_num;
flw_shaftlext_dia == flw_gear!int_dia;
drv_shaftlext_dia == drv_gear!int_dia;

(@req_flw_max_trq / @drv_max _trq = “min_gear _ratio * 0.75;

(@shaft_dist*2 / @module =X,

X * @min_gear_ratio / (1.0 + @min_gear ratio) = Y,
floating_point_to_integer (Y) + 1 = “flw_gear teeth_num
X - “Mlw_gear_teeth_num = "drv_gear_teeth_num;

’

“flw_gear_max_rot * @req_flw_max_trq = @drv_max_rot * @drv_max_trq * 0.75;
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end.

class series_of_gears
part
drv_shaft:= #shaft,
flw_shaft:= #shaft,
max_spd_gear_pair:= #max_spd_gear_pair,
second_gear_pair from #gear_pair,
third_gear_pair from #gear_pair,
min_spd_gear_pair:= #max_trq_gear_pair;
parameter
shaft_dist integer 'mm’,
module integer,
max_flw base_rot integer 'rpm’,
min_flw_max_rot integer 'rpm’,
max_drv_teeth_num integer [],
max_flw_teeth_num integer [,
min_drv_teeth_num integer (],
min_flw teeth_num integer (1,
drv_req_power real 'KW',
flw_req_power real 'KW',
reduction_range real [],
num_of_pairs integer [1;
where
drv_req_power == drv_shaft!req_power;
flw_req_power == flw_shaftlreq_power;
drv_shaft == max_spd_gear_pair!drv_shaft;
drv_shaft == min_spd_gear_pairldrv_shaft;
flw_shaft == max_spd_gear_pair!flw_shaft;
flw_shaft == min_spd_gear_pair!flw_shaft;
shaft_dist == max_spd_gear_pair!shaft_dist;
shaft_dist == min_spd_gear_pair!shaft_dist;
module == max_spd_gear_pair!module;
module == min_spd_gear_pair!module;
max_flw_base_rot == max_spd_gear_pair!flw_gear_base_rot;
min_flw_max_rot == min_spd_gear_pair!flw_gear_max_rot;
max_drv_teeth num == max_spd_gear_pair!drv_gear_teeth_num;
max_flw_teeth_num == max_spd_gear_pair!flw_gear_teeth_num;
min_drv_teeth num == min_spd_gear_pairldrv_gear_teeth_num,;
min_flw_teeth_num == min_spd_gear_pair!flw_gear_teeth_num;

@max_flw_base rot =< @min_flw_max_rot;

flw_req_power/0.75 = drv_req_power;

@ (flw_shaft!max_rot_trq) / @ (drv_shaft!max_rot_trq) = “reduction_range,
~reduction_range / @ (drv_shaft!max_base_ratio) = X,

floor (X) + floor ({X - floor (X)) *1.25) +2 = Num_of_Pairs,

floating_point _to_integer ( Num _of Pairs) = “num_of_pairs;

@num_of_pairs=3 ==
sys:assemble (instance,#gear_pair, second _gear_pair) ;

@num_of_pairs=4 ==
sys:assemble (instance,#gear_pair, second_gear_pair) ,
sys:assemble (instance,#gear_pair, third_gear_pair) ;

@num_of pairs=3 ==)
sqrt (@ (min_spd_gear_pair!min_gear_ratio)
@ (max_spd_gear pairlgear_ratio) ) = " (second_gear_pair!gear ratio) ;

*

@num_of_pairs=4 ==
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(@ (min_spd_gear_pair'min_gear_ratio) /

@ (max_spd_gear_pair!gear_ratio) ) **0.333 = X,

@ (max_spd_gear_pair!gear_ratio) * X = " (second _gear_pair!gear_ratio) ,
@ (max_spd_gear_pair!gear_ratio) *X*X = " (third_gear_pair!gear_ratio) ;

end.

class motor

part

flw_shaft:= #shaft;
parameter

req_power real 'KW',
max_power real 'KW',
power real ' KW/,
max_current integer 'A’,
current integer 'A,

volt integer 'V',
base_rot integer 'rpm’,
max_rot integer 'rpm’,

max_trq_30min real 'kg.m',
shaft dia integer 'mm’;
where

req_power == flw_shaftlreq_power;

shaft_dia ==flw_shaftlext_dia;

max_power == flw_shaft!max_power;

base rot == flw_shaft!base_rot;

max_rot == flw_shaft!max_rot;

max_trq_30min == flw_shaft!max_trq;

data ("max_power,"power,"max_current,"current,*volt,
“base_rot, max_rot,"max_trq_30min,shaft_dia) ,

req_power =< “max_power;

%req_power »= "power;

@max_rot * @max_trq_30min = " (flw_shaft'max_rot_trq) ;

@max_rot / @base_rot = ~ (flw_shaft!max_base_ratio) ;

local

data (5.5,3.7,34,25,180,1500,6000,3.57,28) ;

data (7.5,5.5,43,35,180,1500,6000,4.86,32) ;

data (11,7.5,74,55,180,1500,6000,7.14,32) ;

data (15,11,97,75,180,1500,6000,9.7,42) ;

data (18.5,15,100,85,180,1500,6000,12.0,48) ;

data (22,18.5,121,105,180,1500,6000,14.2,55) ;

end.

class bearing

parameter
int_dia integer 'mm’,
max_ext_dia integer 'mm’,
mean_d_load integer 'kgf,
max_rot integer 'rpm’,
avg_rot integer 'rpm’,
life_time integer 'hour’;

database
name string,
int_dia integer 'mm’,
ext dia integer 'mm’,
width integer 'mm’,
round real 'mm’,
d_load integer 'kg/,
s _load integer 'kg',
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g_max_rot integer 'rpm’,

0_max_rot integer 'rpm/,

mass real 'kg';

int_dia = dlint_dia,

max_ext_dia )= dlext_dia,

max_rot = d!g_max_rot,

life_time =< (d!d_load/mean_d_load) **3.1666/avg_rot;

ocal
data (['6800',10,19,5,0.5,175,75,38000,45000,0.0056] ) ;
data (['6900",10,22,6,0.5,275,117,34000,40000,0.0096] ) ;
data (['6000',10,26,8,0.5,465,196,30000,36000,0.01901 ) ;
data (['6200',10,30,9,1.0,520,229,24000,30000,0.0320] ) ;
data (['6300',10,35,11,1.0,825,365,22000,26000,0.0530] ) ;
data (['6801',12,21,5,0.5,195,91,33000,40000,0.0064] ) ;
data (['6901',12,24,6,0.5,295,132,30000,36000,0.0110] ) ;
data (['16001',12,28,7,0.5,520,228,28000,32000,0.0210] ) ;
data (['6001',12,28,8,0.5,520,228,28000,32000,0.0220] ) ;
data (['6201',12,32,10,1.0,695,305,22000,28000,0.0370] ) ;
data (['6301',12,37,12,1.5,990,450,20000,24000,0.0600] ) ;
data (['6802',15,24,5,0.5,212,107,28000,33000,0.0075] ) ;
data (['6902',15,28,7,0.5,440,205,26000,30000,0.0160] ) ;
data (['16002,15,32,8,0.5,570,263,23000,28000,0.0250] ) ;
data (['6002',15,32,9,0.5,570,263,23000,28000,0.0300] ) ;
data (['6202',15,35,11,1.0,780,360,20000,24000,0.0450] ) ;
data (['6302',15,37,12,1.5,990,450,20000,16000,0.0820] ) ;
data (['6803',17,26,5,0.5,268,135,26000,30000,0.0083] ) ;
data (['6903',17,30,7,0.5,470,228,24000,28000,0.0180] ) ;
data (['16003',17,35,8,0.5,610,296,21000,24000,0.0320] ) ;
data (['6003',17,35,10,0.5,610,296,21000,24000,0.0390] ) ;
data (['6203',17,40,12,1.0,975,460,17000,20000,0.0650] ) ;
data (['6303,17,47,14,1.5,1390,660,16000,19000,0.115] ) ;
data (['6804',20,32,7,0.5,410,214,21000,25000,0.0190] ) ;
data (['6904',20,37,9,0.5,650,330,19000,23000,0.0360] ) ;
data (['16004',20,42,8,0.5,810,405,18000,20000,0.0500] ) ;
data (['6004',20,42,12,1.0,955,465,18000,20000,0.0690] ) ;
data (['6204',20,47,14,1.5,1300,635,15000,18000,0.105] ) ;
data (['6304',20,52,15,2.0,1620,785,14000,17000,0.145] ) ;
data (['60/22',22,44,12,1.0,960,470,17000,20000,0.0730] ) ;
data ([62/22',22,50,14,1.5,1320,645,14000,17000,0.118] ) ;
data ({'63/22',22,56,16,2.0,1870,920,13000,15000,0.176] ) ;
data (['6805',25,37,7,0.5,440,250,18000,21000,0.022] ) ;
data (['6905',25,42,9,0.5,715,395,16000,19000,0.043] ) ;
data (['16005',25,47,8,0.5,905,490,15000,18000,0.060] ) ;
data (['6005',25,47,12,1.0,1030,525,15000,18000,0.080] ) ;
data (['6205',25,52,15,1.5,1430,730,13000,15000,0.128] ) ;
data (['6305',25,62,17,2.0,2100,1080,11000,14000,0.232] ) ;
data (['60/28',28,52,12,1.0,1270,665,14000,16000,0.096] ) ;
data (['62/28',28,58,16,1.5,1700,885,12000,14000,0.172) ) ;
data (['63/28',28,68,18,2.0,2730,1400,10000,13000,0.288] ) ;
data (['6806',30,42,7,0.5,460,285,15000,18000,0.026] ) ;
data (['6906',30,47,9,0.5,740,430,14000,17000,0.049] ) ;
data (['16006',30,55,9,0.5,1150,645,13000,15000,0.088] ) ;
data (['6006',30,55,13,1.0,1350,845,13000,15000,0.113] ) ;
data (['6206',30,62,16,1.0,1980,1150,11000,13000,0.196] ) ;
data (['6306',30,72,19,1.1,2720,1530,9500,12000,0.339] ) ;
data (['6807',35,47,7,0.3,485,400,13000,16000,0.027] ) ;
data {['6907',35,55,10,0.6,1080,740,12000,15000,0.074] ) ;
data (['16007',35,62,9,0.3,1190,835,11000,13000,0.1071 ) ;
data (['6007',35,62,14,1.0,1630,1050,11000,13000,0.147] ) ;
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data (['6207',35,72,17,1.1,2620,1560,9500,11000,0.2791 ) ;
data (['6307',35,80,21,1.5,3400,1960,8500,10000,0.449] ) ;
data (['6808',40,52,7,0.3,500,445,12000,14000,0.030] ) ;
data (['6908',40,65,12,0.6,1390,1020,11000,13000,0.111 ) ;
data (['16008',40,68,9,0.3,1290,985,10000,12000,0.13] ) ;
data (['6008',40,68,15,1.0,1710,1180,10000,12000,0.186] ) ;
data (['6208',40,80,18,1.1,2970,1820,8500,10000,0.3591 ) ;
data (['6308',40,90,23,1.5,4150,2450,7500,9000,0.62] ) ;
data (['6809',45,58,7,0.3,550,535,11000,13000,0.038) ) ;
data (['6909',45.,68,12,0.6,1440,1110,9500,12000,0.124] ) ;
data (['16009' 45,75,10,0.6,1520,1160,9000,11000,0.167] ) ;
data (['6009',45,75,16,1.0,2140,1550,9000,11000,0.236] ) ;
data (['6209',45,85,19,1.1,3200,2080,7500,9000,0.413] ) ;
data (['6309',45,100,25,1.5,5400,3250,6700,8000,0.811] ) ;
data (['6810',50,65,7,0.3,655,635,9500,11000,0.049] ) ;

data (['6910',50,72,12,0.6,1480,1200,9000,11000,0.1331) ;
data (['16010",50,80,10,0.6,1570,1260,8500,10000,0.175] ) ;
data (['6010',50,80,16,1.0,2200,1700,8500,10000,0.2561 ) ;
data (['6210',50,90,20,1.1,3600,2370,7100,8500,0.451] ) ;
data (['6310',50,110,27,2.0,6300,3900,6000,7500,1.05] ) ;
data(['6811',55,72,7,0.3,900,865,8500,10000,0.080] ) ;

data (['6911',55,80,13,1.0,1630,1350,8000,9500,0.184] ) ;
data (['16011',55,90,11,0.6,1980,1660,7500,9000,0.257] ) ;
data (['6011',55,90,18,1.1,2880,2170,7500,9000,0.373] ) ;
data (['6211',55,100,21,1.5,4450,2980,6300,7500,0.5991 ) ;
data(['6311',55,120,29,2.0,7300,4550,5600,6700,1.35] ) ;
data (['6812',60,78,10,0.3,1170,1120,8000,9500,0.102] ) ;
data (['6912',60,85,13,1.0,1980,1660,7500,9000,0.1871 ) ;
data (['16012',60,95,11,0.6,2040,1780,7100,8500,0.281] ) ;
data (['6012',60,95,18,1.1,3000,2370,7100,8500,0.403] ) ;
data (['6212',60,110,22,1.5,5350,3700,5600,7100,0.762] ) ;
data (['6312',60,130,31,2.1,8350,5300,5300,6300,1.69] ) ;
data (['6813',65,85,10,0.6,1220,1230,7500,8500,0.125] ) ;
data (['6913',65,90,13,1.0,1770,1640,7100,8500,0.212] ) ;
data (['16013',65,100,11,0.6,2090,1910,6700,8000,0.30] ) ;
data (['6013',65,100,18,1.1,3100,2570,6700,8000,0.43] ) ;
data (['6213',65,120,23,1.5,5850,4100,5300,6300,0.9791 ) ;
data (['6313',65,140,33,2.1,9450,6100,4800,6000,2.08] ) ;
data (['6814',70,90,10,0.6,1230,1300,6700,8000,0.131] ) ;
data (['6914',70,100,16,1.0,2420,2160,6300,7500,0.343] ) ;
data (['16014',70,110,13,0.6,2730,2410,6000,7100,0.437] ) ;
data (['6014',70,110,20,1.1,3900,3150,6000,7100,0.5981 ) ;
data (['6214',70,125,24,1.5,6350,4500,5000,6300,1.07] } ;
data (['6314',70,150,35,2.1,10600,6950,4500,5300,2.53] ) ;
data (['6815',75,95,10,0.6,1280,1410,6300,7500,0.145] ) ;
data (['6915',75,105,16,1.0,2480,2300,6000,7100,0.357] ) ;
data (['16015',75,115,13,0.6,2820,2580,5600,6700,0.463] ) ;
data (['6015',75,115,20,1.1,4050,3400,5600,6700,0.638] ) ;
data (['6215',75,130,25,1.5,6750,5050,4800,5600,1.17] ) ;
data (['6315',75,160,37,2.1,11600,7850,4300,5000,3.03] ) ;
data (['6816',80,100,10,0.6,1290,1470,6000,7100,0.147] ) ;
data (['6916',80,115,16,1.0,2540,2450,5600,6700,0.383] ) ;
data (['16016',80,125,14,0.6,3250,3000,5300,6300,0.621] ) ;
data (['6016',80,125,22,1.1,4850,4050,5300,6300,0.854] ) ;
data (['6216',80,140,26,2.0,7400,5400,4500,5300,1.38] ) ;
data (['6316',80,170,39,2.1,12500,8850,4000,4800,3.6700] )
data (['6817',85,110,13,1.0,1910,2040,5600,6700,0.255] ) ;
data (['6917',85,120,18,1.1,3250,3000,5300,6300,0.539] ) ;
data (['16017',85,130,14,0.6,3350,3200,5000,6000,0.652] ) ;
data (['6818',90,115,13,1.0,1940,2140,5300,6300,0.2681 ) ;
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data (['6918',90,125,18,1.1,3350,3200,5000,6000,0.566] ) ;
data (['16018',90,140,16,1.0,4250,4000,4800,5600,0.866] ) ;
data (['6819',95,120,13,1.0,1970,2240,5000,6000,0.288] ) ;
data (['6919',95,130,18,1.1,3450,3400,4800,5600,0.581] ) ;
data (['16019',95,145,16,1.0,4350,4250,4500,5300,0.904] ) ;
data (['6820",100,125,13,1.0,2000,2340,4800,5600,0.302] ) ;
data (['6920",100,140,20,1.1,4350,4250,4500,5300,0.807] ) ;
data (['16020',100,150,16,1.0,4300,4300,4300,5300,0.936] ) ;
data (['6821',105,130,13,1.0,2020,2440,4800,5600,0.315] ) ;
data (['6921',105,145,20,1.1,4300,4300,4300,5300,0.835] ) ;
data (['16021',105,160,18,1.0,5300,5150,4000,4800,1.23] ) ;
data (['6822',110,140,16,1.0,2860,3350,4300,5300,0.487] ) ;
data (['6922',110,150,20,1.1,4450,4550,4300,5000,0.87] ) ;
data (['16022',110,170,19,1.0,5850,5800,3800,4500,1.5] ) ;
End.

class angular_bearing

parameter
int_dia integer 'mm’,
max_ext dia integer 'mm’,
mean_d_load integer 'kgf,
max_rot integer 'rpm’,
avg_rot integer 'rpm’,
life_time integer 'hour';

database
name string,
int_dia integer 'mm’,
ext_dia integer 'mm’,
width integer 'mm’,
round real 'mm’,
d_load integer 'kg',
s_load integer 'kg/,
g_max_rot integer 'rpm’,
0_max_rot integer 'rpm’,
mass real 'kg';

int_dia = dlint_dia,

max_ext_dia D= dlext_dia,

max_rot = d!g_max_rot,

life_time =< (d!d_load/mean_d_load) **3.1666/avg,_rot;

Jocal

data (['7900A5 DB',10,22,6,0.3,475,296,32000,43000,0.018]1 ) ;
data (['7000A DB',10,26,8,0.3,890,530,24000,34000,0.038]1 ) ;
data (['7200A DB',10,30,9,0.6,900,555,22000,30000,0.0621 ) ;
data (['7300A DB',10,35,11,0.6,1540,880,16000,22000,0.104] ) ;
data (['7901A5 DB',12,24,6,0.3,530,360,30000,43000,0.022] ) ;
data (['7001A DB',12,28,8,0.3,955,610,22000,30000,0.042] ) ;
data (['7201A DB',12,32,10,0.6,1330,820,20000,28000,0.072] ) ;
data (['7301A DB',12,37,12,1,1570,915,15000,20000,0.108] ) ;
data (['7902A5 DB',15,28,7,0.3,755,515,26000,34000,0.03] ) ;
data (['7002A DB',15,32,9,0.3,1010,700,19000,26000,0.060] ) ;
data (['7202A DB!,15,35,11,0.6,1430,950,18000,24000,0.090] ) ;
data (['7302A DB',15,42,13,1,2220,1440,13000,17000,0.166] ) ;
data ({'7903A5 DB',17,30,7,0.3,790,570,24000,32000,0.034] ) ;
data (['7003A DB',17,35,10,0.3,1060,780,17000,24000,0.08] ) ;
data (['7203A DB',17,40,12,0.6,1790,1220,16000,22000,0.132] ) ;
data (['7303A DB',17,47,14,1,2640,1760,11000,15000,0.228] ) ;
data (['7094A5 DB',20,37,9,0.3,1090,825,19000,26000,0.072] ) ;
data (['7004A DB',20,42,12,0.6,1800,1340,15000,20000,0.134] ) ;
data (['7204A DB',20,47,14,1,2400,1690,13000,19000,0.21] ) ;
data (['7304A DB',20,52,15,1.1,3100,2130,10000,13000,0.284] ) ;
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data (['7905A5 DB',25,42,9,0.3,1230,1050,16000,22000,0.086] ) ;
data (['7005A DB',25,47,12,0.6,1870,1510,13000,17000,0.154] ) ;
data (["7205A DB',25,52,15,1,2690,2090,12000,16000,0.2561 ) ;
data (['7305A DB',25,62,17,1.1,4400,3250,8500,11000,0.46] ) ;
data (['7906A5 DB',30,47,9,0.3,1300,1210,14000,19000,0.098] ) ;
data (['7006A',30,55,13,1,2410,2060,11000,15000,0.228] ) ;
data (['7206A DB',30,62,16,1,3750,3000,10000,13000,0.39] ) ;
data (["7306A DB',30,72,19,1.1,5600,4250,7100,9500,0.682] ) ;
data (['7907AS DB',35,55,10,0.6,1890,1770,12000,17000,0.146] ) ;
data (["7007A DB',35,62,14,1,3050,2740,9500,13000,0.302] ) ;
data (['7207A DB',35,72,17,1.1,4900,4100,8500,12000,0.562] ) ;
data (["7307A DB',35,80,21,1.5,6600,5350,6300,8500,0.912] ) ;
data (['7908A5 DB',40,62,12,0.6,2370,2270,11000,15000,0.216] ) ;
data (["7008A DB',40,68,15,1,3250,3150,8500,11000,0.376] ) ;
data (['7208A DB',40,80,18,1.1,5850,5150,7500,10000,0.7361 ) ;
data (['7308A DB',40,90,23,1.5,8100,6700,5600,7500,1.248] ) ;
data (['7909A5 DB’ 45,68,12,0.6,2510,2590,9500,13000,0.258] ) ;
data (['7009A DB',45,75,16,1,3850,3800,7500,10000,0.5] ) ;
data (['7209A DB',45,85,19,1.1,6550,5850,7100,9500,0.808] ) ;
data (['7309A DB',45,100,25,1.5,10500,8900,5000,6700,1.676] ) ;
data (['7910A5 DB',50,72,12,0.6,2640,2900,9000,12000,0.261 ) ;
data (["7010A DB',50,80,16,1,4050,4300,7100,9500,0.54] ) ;
data (['7210A DB',50,90,20,1.1,6850,6400,6300,9000,0.916] ) ;
data (["7310A DB',50,110,27,2,12300,10600,4500,6000,2.16] ) ;
data (['7911A5 DB',55,80,13,1,2990,3400,8000,11000,0.36] ) ;
data (['7011A DB',55,90,18,1.1,5350,5650,6300,8500,0.766] ) ;
data (['7211A DB',55,100,21,1.5,8450,8050,6000,8000,1.204] ) ;
data (['7311A DB',55,120,29,2,14200,12500,4000,5600,2.8] ) ;
data (['7912A5 DB',60,85,13,1,3050,3600,7500,10000,0.386] ) ;
data (['7012A DB',60,95,18,1.1,5450,6000,6000,8000,0.816] ) ;
data (['7212A DB',60,110,22,1.5,10200,9950,5300,7100,1.572] ) ;
data (['7312A DB',60,130,31,2.1,16200,14500,3800,5000,3.44] ) ;
data (['7913A DB!',65,90,13,1,3150,3950,7100,9500,0.412] ) ;
data (['7013A DB',65,100,18,1.1,5750,6700,5600,7500,0.91] ) ;
data (['7213A DB',65,120,23,1.5,11600,11800,4800,6700,2.04] ) ;
data (['7313A DB',65,140,33,2.1,18400,16700,3600,4800,4.18] ) ;
data (['7914A DB',70,100,16,1,4400,5350,6300,9000,0.672] ) ;
data (['7014A DB',70,110,20,1.1,7300,8450,5000,6700,1.25] ) ;
data (['7214A DB',70,125,24,1.5,12600,13000,4500,6300,2.2] ) ;
data (['7314A DB',70,150,35,2.1,20700,19100,3200,4300,5.14] ) ;
data (['7915A DB',75,105,16,1,4450,5650,6000,8500,0.71] ) ;
data (['7015A DB',75,115,20,1.1,7450,8900,4800,6700,1.304] ) ;
data (['7215A DB!',75,130,25,1.5,12600,13100,4300,6000,2.36] ) ;
data (['7315A DB',75,160,37,2.1,22500,21600,3000,4000,6.2] ) ;
data (['7916A5 DB',80,110,16,1,4550,5900,5600,8000,0.75] ) ;
data (['7016A DB',80,125,22,1.1,9150,10800,4300,6000,0.176] ) ;
data (['7216A DB',80,140,26,2,14700,15600,4000,5600,2.88] ) ;
data (['7316A DB',80,170,39,2.1,24400,24200,2800,3800,7.36] ) ;
data (['7917A5 DB',85,120,18,1.1,6100,7850,5300,7500,0.054] ) ;
data (['7017A DB',85,130,22,1.1,9350,11400,4300,5600,1.808] ) ;
data (['7217A DB',85,150,28,2,17100,18200,3800,5300,3.64] )
data (['7317A DB',85,180,41,3,26300,27000,2600,3600,8.581 ) ;
data (['7918A5 DB',90,125,18,1.1,6500,8900,5000,7100,1.12] ) ;
data (['7018A DB',90,140,24,1.5,11200,13500,3800,5300,2.34] ) ;
data (['7218A DB',90,160,30,2,19050,21000,3600,5000,4.46] ) ;
data (['7318A DB',90,190,43,3,28300,30000,2600,3400,10.06] ) ;
data (['7919A5 DB',95,130,18,1.1,6600,9250,4800,6700,1.176] ) ;
data (['7019A DB',95,145,24,1.5,11100,13600,3800,5000,2.82] ) ;
data (['7219A DB',95,170,32,2.1,21200,22600,3400,4500,5.28 ] ) ;
End.
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class conical_bearing

parameter
int_dia integer 'mm’
max_ext_dia integer 'mm’,
mean_d load integer 'kgf’,
max_rot integer 'rpm’,
avg_rot integer 'ipm’,
life_time integer "hour’;

database
name string,
int_dia integer 'mm’,
ext_dia integer 'mm’,
width integer 'mm’,
round real 'mm’,
d_load integer 'kg/,
s_load integer 'kg',
g_max_rot integer 'rpm’,
0_max_rot integer 'rpm’,
mass real 'kg';

int_dia = dlint_dia,

max_ext_dia )= dlext_dia,

max_rot = d!g_max_rot,

life_time =< (d!d_load/mean_d_load) **3.1666/avg_rot;

local

data (['30202',15,35,11,0.6,1510,1350,11000,15000,0.053] ) ;
data (["HR30302J',15,42,13,1,2400,2160,9500,13000,0.098] ) ;
data (['HR30203J',17,40,12,1,2050,2030,9500,13000,0.0791 ) ;
data (['32203',17,40,16,1,2310,2380,9500,13000,0.104] ) ;
data (['"HR30303J',17,47,14,1,2980,2720,8500,12000,0.134] ) ;
data (['HR32004XJ',20,42,15,0.6,2510,2800,9000,12000,0.097] )
data (['"HR30204C',20,47,14,1,2430,2450,8000,11000,0.122] ) ;
data ([32204X',20,47,18,1,3000,3150,8500,11000,0.16] ) ;
data (["HR30304J',20,52,15,1.5,3550,3400,7500,11000,0.171] ) ;
data (['"HR32304C',20,52,21,1.5,4300,4500,7500,10000,0.238] ) ;
data (['HR320/22XJ',22,44,15,0.6,2610,3000,8500,11000,0.103] )
data (['HR302/22',22,50,14,1,3050,3250,7500,10000,0.139] ) ;
data (['HR322/22',22,50,18,1,3750,4100,7500,11000,0.18] ) ;
data (['HR303/22C',22,56,16,1.5,3500,3500,6700,9500,0.206] ) ;
data (['"HR323/22C',22,56,21,1.5,4500,4950,6700,9500,0.266] ) ;
data (['"HR32005XJ',25,47,15,0.6,2800,3400,8000,11000,0.116] )
data (['HR33005J',25,47,17,0.6,3150,3900,8000,11000,0.131] ) ;
data (['HR30205C",25,52,15,1,2860,3200,6700,9500,0.154] ) ;
data (['HR32205',25,52,18,1,3900,4450,7500,10000,0.186] ) ;
data (['30305D',25,62,17,1.5,3200,3150,6000,8000,0.254] ) ;
data (['HR32305C,25,62,24,1.5,5650,6550,6300,8500,0.365] ) ;
data (['HR320/28X1J',28,52,16,1,3300,3950,7100,9500,0.146] ) ;
data (['HR302/28C",28,58,16,1,3450,3900,6300,8500,0.199] ) ;
data (['HR322/28',58,19,1,4850,5500,6300,9000,0.242] ) ;
data (['"HR303/28C",28,68,18,1.5,5000,5150,5600,7500,0.335] ) ;
data (['HR32009X7J',30,55,17,1,3700,4550,6700,9000,0.172] ) ;
data (['HR33006J',30,55,20,1,4250,5500,6700,9000,0.208] ) ;
data (["HR30206C",30,62,16,1,3650,3850,5600,7500,0.221] ) ;
data (['HR32206C",30,62,20,1,4900,5750,6000,8000,0.293] ) ;
data ( ["THR33206J',30,62,25,1,6800,8100,6000,8000,0.355] ) ;
data (['"HR30306C,30,72,19,1.5,5800,5650,5300,7100,0.382] ) ;
data (['"HR32306J',30,72,27,1.5,8150,9000,5600,7500,0.569] ) ;
data (['"HR320/32XJ',32,58,17,1,3800,4800,6300,8500,0.191] ) ;
data (['HR302/32C',32,65,17,1,4650,5350,5600,7500,0.2731 ) ;
data (['"HR322/32C',32,65,21,1,5050,6100,5600,7500,0.335] ) ;
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data (['"HR303/32C',32,75,20,1.5,6050,6950,5000,6700,0.459] ) ;
data (['HR32907J',35,55,14,0.6,2790,3950,6300,8500,0.123] ) ;
data (["HR32007XJ',35,62,18,1,4400,5650,5600,5600,8000,0.229] ) ;
data (["HR33007J",35,62,21,1,4950,6650,5600,8000,0.267] ) ;
data (['"HR30207C',35,72,17,1.5,4750,5550,5000,6700,0.33] ) ;
data (['HR32207C',35,72,23,1.5,6200,7300,5000,7100,0.441] ) ;
data (['HR332077',35,72,28,1.5,8850,11100,5300,7100,0.54] ) ;
data (['HR30307DJ',35,80,21,2,6350,6950,4300,6000,0.517] };
data (["HR32307C",35,80,31,2,9050,11200,4800,6300,0.782] ) ;
data (['"HR32908J',40,62,15,0.6,3450,4800,5600,7500,0.1611 ) ;
data (['HR32008XJ',40,68,19,1,5400,7250,5300,7100,0.279] ) ;
data (['THR33008J',40,68,22,1,6000,8300,5300,7100,0.322] ) ;
data (['HR30208C',40,80,18,1.5,6050,7050,4500,6000,0.425] ) ;
data ( ['HR32208J',40,80,23,1.5,7900,9200,4800,6300,0.547] ) ;
data ( ['HR332087',40,80,32,1.5,10900,14000,4800,6300,0.744] ) ;
data (['"HR30308DJ',40,90,23,2,8150,9150,3800,5300,0.726] ) ;
data (['HR32308C',40,90,33,2,10900,13100,4300,5600,1.03] ) ;
data (['THR32909J',45,68,15,0.6,3600,5200,5000,6700,0.187] ) ;
data (['THR32009XT',45,75,20.1,6150,8450,4500,6300,0.353] ) ;
data ( ['HR33009J',45,75,24,1,6800,9650,4800,6300,0.414] ) ;
data (["HR33109J",45,80,26,1.5,8500,11600,4500,6000,0.552] ) ;
data (['"HR30209C'45,85,19,1.5,6450,8000,4300,5600,0.475] ) ;
data (["HR32209J',45,85,23,1.5,8500,10400,4300,6000,0.6011 ) ;
data (['HR33209J',45,85,32,1.5,11300,15000,4300,6000,0.817] ) ;
data (['T7FC045',45,95,26.5,2.5,9250,11800,3600,5000,0.945] ) ;
data (['HR30309DJ',45,100,25,2,9750,11100,3400,4800,0.9551 ) ;
data (["HR32309C',45,100,36,2,13600,17100,3800,5000,1.42] ) ;
data (['HR32910J',50,72,15,0.6,3800,5800,4500,6300,0.193] ) ;
data (['HR32010XJ",50,80,20,1,6250,8900,4300,6000,0.379] ) ;
data (['THR330107',50,80,24,1,7150,10600,4300,6000,0.452] ) ;
data (['HR33110J',50,85,26,1.5,9100,12800,4300,5600,0.597] ) ;
data (['HR30210C',50,90,20,1.5,7150,9500,3800,5300,0.54] ) ;
data (['HR32210CJ',50,90,23,1.5,8000,10500,3800,5300,0.655] ) ;
data (['"HR33210J",50,90,32,1.5,12100,16800,4000,5300,0.867] ) ;
data (['T2ED050',50,100,35,2.5,14600,18800,3800,5000,1.31 ) ;
data (['"HR30310DJ',50,110,27,2.5,11700,13400,3200,4300,1.25] ) ;
data (['HR323101J',50,110,40,2.5,17900,22400,3600,4800,1.88] ) ;
data (['HR32911J',55,80,17,1,4600,7600,4300,5600,0.281] ) ;
data (['"HR32011X1J',55,90,23,1.5,8300,11900,3800,5300,0.567) ) ;
data (['HR33011J',55,90,27,1.5,9600,14600,3800,5300,0.672] ) ;
data (['HR33111J',55,95,30,1.5,11500,16100,3800,5000,0.877] ) ;
data (['HR30211J',55,100,21,2,9650,1150,3600,5000,0.733] ) ;
data (['HR32211J',55,100,25,2,11200,14000,3600,5000,0.857] ) ;
data (['"HR33211J',55,100,35,2,14400,19700,3600,5000,1.18] ) ;
data (["T7FC055',55,115,31,3,12800,16700,3000,4300,1.59] ) ;
data (['HR30311D1J',55,120,29,2.5,13400,15600,2800,4000,1.57] ) ;
data (['HR32311J',55,120,43,2.5,20800,26300,3200,4300,2.39] ) ;
data (['HR32912J',60,85,17,1.5000,8650,3800,5300,0.306] ) ;

data (['HR32012X1J',60,95,23,1.5,8700,12900,3600,5000,0.607] ) ;
data (["HR33012J',60,95,27,1.5,9800,15300,3600,5000,0.713} ) ;
data (['HR33112J',60,100,30,1.5,11700,16900,3400,4800,0.91] ) ;
data (['HR30212J,60,110,22,2,10600,12500,3400,4500,0.927] ) ;
data (['32212C,60,110,28,2,10700,13200,3200,4500,1.11] ) ;

data (['HR33212J',60,110,38,2,16900,23600,3400,4500,1.56] ) ;
data (['T7FC060",60,125,33.5,3,15400,20100,2800,3800,2.04] ) ;
data (['HR30312DJ',60,130,31,3,15400,18100,2600,3800,1.98] ) ;
data (['32312C',60,130,46,3,20000,25400,2800,3800,2.85] ) ;

data (['HR32913J",65,90,17,1,5000,8800,3600,5000,0.323] ) :

data ( ['HR32013X17',65,100,23,1,5,8800,13500,3400,45000,0.645] ) ;
data (['HR33013J',65,100,27,1.5,9950,15900,3400,45000,0.758] ) ;
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data (['HR331137',65,110,34,1.5,15100,22200,3200,4300,1.32] ) ;
data ( ['"HR30213¥,65,120,23,2,12500,15400,3000,4000,1.18] ) ;
data (['HR32213J',65,120,31,2,16000,20600,3000,4000,1.551 ) ;
data (["HR33213J',65,120,41,2,20600,28800,3000,4000,2.04] ) ;
data (['HR30313DJ’,65,140,33,3,17700,20900,2400,3400,2.42] ) ;
data (['HR323137,65,140,48,3,27300,35000,2800,3800,3.6] ) ;
data (["THR32914J',70,100,20,1,7150,11500,3200,4500,0.493] ) ;
data (["HR32014XJ',70,110,25,1.5,10600,16100,3200,4300,0.869] ) ;
data (["HR33014J',70,110,31,1.5,12900,20800,3000,4300,1.11] ) ;
data (["HR33114J',70,120,37,2,18100,26700,3000,4000,1.71] ) ;
data (['HR302147',70,125,24,2,13500,16700,2800,4000,1.3] ) ;
data (["HR32214J',70,125,31,2,16100,20900,2800,4000,1.64] ) ;
data (['HR332147J',70,125,41,2,21300,30500,2800,4000,2.15] ) ;
data ( ["T7FC070',70,140,35.5,3,18000,23400,2400,3400,2.55] ) ;
data (['HR30314DJ',70,150,35,3,19600,23300,2200,3200,2.93] ) ;
data (['32314C,70,150,51,3,26700,34500,2400,3400,4.23] ) ;

data (["HR32915J',75,105,20,1,7400,12300,3200,4300,0.53] ) ;
data (['[HR32015XJ',75,115,25,1.5,11100,17400,3000,4000,0.925] ) ;
data ( ['THR33015J',75,115,31,1.5,13500,22500,3000,4000,1.18] ) ;
data (['HR331157",75,125,37,2,18600,28100,2800,3800,1.8] ) ;
data (['HR30215J',75,130,25,2,14600,18500,2800,3800,1.42] ) ;
data (['HR32215J',75,130,31,2,16900,22400,2800,3800,1.72] ) ;
data (['HR33215J,75,130,41,2,21900,32000,2800,3800,2.25] ) ;
data (['HR30315DJ',75,160,37,3,21500,25600,2200,3000,3.47] ) ;
data (['323115CA",75,160,55,3,32000,43000,2200,3200,5.29] } ;
data (['"HR32916C",80,110,20,1,7650,13100,3000,4000,0.56] ) ;
data (['HR32016XJ',80,125,29,1.5,14300,22700,2800,3600,1.32] ) ;
data (['HR33116J',80,130,37,2,19000,29400,2600,3600,1.88] ) ;
data (['30216CA",80,140,26,2.5,15000,19400,2400,3400,1.65] ) ;
data (['HR32216J',80,140,33,2.5,19600,25900,2600,3400,2.13]) ) ;
data (['HR33216J",80,140,46,2.5,26200,39000,2600,3400,2.94] ) ;
data ( ['HR30316DJ',80,170,39,3,24000,28900,2000,2800,4.06] ) ;
data (["HR32316J',80,170,58,3,39000,51500,2200,3000,6.34] ) ;
data (['HR32917J',85,120,23,1.5,9550,16000,2800,3800,0.80] ) ;
data (['HR32017XJ",85,130,29,1.5,14600,23600,2600,3600,1.38] ) ;
data (['HR331177',85,140,41,2.5,23500,37000,2400,3400,2.51] ) ;
data (['30217CA",85,150,28,2.5,17500,23000,2200,3200,2.07] ) ;
data (['HR322177',85,150,36,2.5,21400,28200,2400,3200,2.63] ) ;
data (['HR332177',85,150,49,2.5,28700,42500,2400,3200,3.56] ) ;
data (['30317DX",85,180,41,4,24600,28600,1900,2600,4.61] ) ;
data (["HR32317J',85,180,60,4,42000,54500,2000,2800,7.3] ) ;
data (['HR329187,90,125,23,1.5,9850,17000,2600,3600,0.839] ) ;
data (['"HR32018XJ",90,140,32,2,17300,27800,2400,3200,1.78] ) ;
data (['HR33118J',90,150,45,2.5,26500,41500,2400,3200,3.14] ) ;
data (["HR30218J',90,160,30,2.5,20500,26100,2200,3000,2.6] ) ;
data (['"HR32218J',90,160,40,2.5,26 100,35500,2200,3000,3.41] ) ;
data (['30318DX',90,190,43,4,25500,29700,1800,2400,5.39] ) ;
data ({"HR32919J',95,130,23,1.5,10000,17500,2400,3400,0.875] ) ;
data (['HR32019XJ',95,145,32,2,17600,28900,2400,3200,1.87) ) ;
data (['"HR30219J',95,170,32,3,22800,29200,2200,2800,3.121 ) ;
data (['HR322197',95,170,43,3,29500,40500,2200,2800,4.21] ) ;
data (['HR30319DJ',95,200,45,4,31500,38500,1700,2400,6.63] ) ;
data (['32319',95,200,67,4,47000,61500,1900,2600,9.64] ) ;

data (['HR32920J',100,140,25,1.5,12000,20900,2200,3200,1.181 ) ;
data (['T4CB100,100,145,22.5,3,11500,16600,2200,3000,1.18] ) ;
data (['HR32020XJ',100,150,32,2,17900,30000,2200,3000,1.94] ) ;
data (['HR30220J',100,180,34,3,26000,34000,2000,2600,3.78] ) ;
data ( ['HR322207',100,180,46,3,33000,46000,2000,2600,5.051 ) ;
data (['30320,100,215,47,4,37500,4400,1700,2400,7.93] ) ;

data (['"HR3230J',100,215,73,4,57500,77000,1700,2400,12.6] ) ;
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data (['"HR32921J',105,145,25,1.5,12100,21600,2200,3000,1.23] ) ;
data (['"HR32021XJ',105,160,35,2.5,20800,34500,2000,2800,2.48] ) ;
data (['HR30221J',105,190,36,3,28500,37500,1900,2600,4.51] ) ;
data (['"HR32221J',105,190,50,3,37000,5200,1900,2600,6.251 ) ;
data (['30321',105,225,49,4,40500,48000,1600,2200,9.1] ) ;
data (['32321',105,225,77,4,59500,79500,1700,2200,14.2] ) ;
data (['"HR32922¥',110,150,25,1.5,12500,22800,2200,2800,1.29] ) ;
data (['HR32022X)',110,170,38,2.5,24000,40000,2000,2600,3.08] ) ;
data (['"HR30222J',110,200,38,3,32000,43000,1800,2400,5.27] ) ;
data (['HR32222J',110,200,53,3,40500,57500,1800,2400,7.34] ) ;
data ({'30322',110,240,50,4,41500,48500,1500,2000,10.5] ) ;
data (['32322',110,240,80,4,63500,84500,1600,2200,16.8] ) ;

End.

class pulley3v
part

key:= #key;
parameter
model_num string,
num_of_grooves integer,
ext_dia integer 'mm|,
max_int_dia integer 'mm’,
int_dia integer 'mm’,
key_height integer 'mm’;
where
int_dia == key!shaft_dia;
end.

class belt3v

parameter

model_num integer,

circum_length integer 'mm’,

req_shaft_dist integer 'mm’,

shaft_dist integer 'mm’,

small_ply_rot integer 'rpm’,

power integer 'KW/,

ply_ratio real,

drv_pulley_dia integer 'mm’,

fiw_ply_dia integer 'mm’,

small_ply_dia integer 'mm’,

large_ply_dia integer 'mm’,

power_capa real 'KW',

num_of_belt integer [1;

where

bigger (@drv_pulley_dia,@flw_ply_dia) = “large_ply_dia,
smaller (@drv_pulley dia,@flw_ply dia) = *small_ply_dia;
end.

class belt_drive

part

drv_ply:= #pulley3v,
drv_shaft:= #shaft,
flw_ply:= #pulley3yv,
flw_shaft:= #shaft,

belt:= #belt3v;

parameter

ply_ratio real ,
drv_ply_dia integer 'mm’,
flw_ply_dia integer 'mm’,
req_shaft_dist integer 'mm’,
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shaft_dist integer 'mm’,

drv_max_rot integer 'pm’,

drv_base_rot integer 'tpm’,

drv_max_trq real 'kg.m’,

flw_max_rot integer 'tpm’,

flw_base_rot integer 'tpm’,

flw_max_trq real 'kg.m',

power_capa real 'KW',

belt_coef real,

trns_power real 'KW/,

power_coef real,

rq_trns_power real 'KW';

where

drv_shaft!req_power == flw_shaft!req_power;
drv_shaft!max_rot_trq == flw_shaft!max_rot_trq;
drv_shaft!req_power == belt!rq_tms_power;
drv_ply_dialint_dia == drv_shaftlext_dia;
flw_ply_dialint_dia == flw_shaftlext_dia;
drv_ply_dia == drv_ply!ext_dia;

drv_ply_dia == belt!drv_ply_dia;

flw_ply_dia == flw_plylext_dia;

flw_ply_dia == belt!flw_ply_dia;
req_shaft_dist == belt!req_shaft_dist;
shaft_dist == belt!shaft_dist;

drv_max_rot == drv_shaft!max_rot;
drv_base_rot ==drv_shaft!base_rot;
drv_max_trq == drv_shaft!max_trq;
flw_max_rot == flw_shaft!max_rot;
flw_base_rot == flw_shaft!base_rot;
flw_max_trq == flw_shaft!max_trq;
drvshaft!max_base_ratio == flw_shaft!max_base_ratio;
drv_ply_dia * @ply_ratio = flw_ply_dia;
@drv_max_trq * @ply_ratio = “flw_max_trq;
@drv_max_rot / @ply_ratio = “flw_max_rot;
@drv_base_rot / @ply_ratio = “flw_base_rot;
end.

class lathe machine

part
rot_main_shaft:= #rot_main_shaft,
rot_counter_shaft:= #rot_counter_shaft,
series_of gears:= #series_of_gears,
motor:= #motor,
belt_drive:= #belt_drive;

where
rot_main_shaft!main_shaft == series_of_gears!flw_shaft;
rot_counter_shaft!counter_shaft == series_of_gears!drv_shaft;
rot_main_shaft!main_shaft!material == rot_counter_shaft!counter_shaft!material;
motor!flw_shaft == belt_drive!drv_shaft;
rot_counter_shaft!counter_shaft == belt_drive!flw_shaft;

end.
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class car
parameter
car_cable_hanger_weight integer [],
car_duct_and_wiring_weight integer (1,
car_guideshoe_weight integer (],
car_landing_switch_weight integer [],
car_limit_switch_cam_weight integer [],
car_maintenance_station_weight integer L[],
car_supplement_weight integer [>=0,=500],
model_id string [J;
where
data{("car_cable_hanger_weight, "car_duct_and_wiring_weight, “car_guideshoe_weight,
“car_landing_switch_weight, “car_limit_switch_cam_weight, “car_maintenance_station_weight, @model_id) ;
local
data (30,45,18,20,35,7,carl) ;
end.

class car_buffer model
parameter
car_buffer_quantity_at_most integer [J,
car_buffer_Joad_total real ],
car_buffer_stroke_minimum real [],
car_buffer_footing_channel_height real [],
car_buffer_height real [],
car_buffer_load_maximum integer [J,
car_buffer_load_minimum integer [J,
car_buffer_stroke integer []
car_buffer_quantity integer D,
model_id string []y;
where
data("car_buffer_footin&channeliheight, “car_buffer_height, “car_buffer_load_maximum,
“car_buffer_load_minimum, “car_buffer_stroke, “car_buffer_quantity, “model_id),
@car_buffer_quantity_at_most >= “car_buffer_quantity,
(@car_buffer_load_total/ “car_buffer_quantity =C “car_buffer_load_maximum,
(@car_buffer_load_total/ “car_buffer_quantity >= “car_buffer_load_minimum,
“car_buffer_stroke >= @car_buffer_stroke_minimum;
local )
data (3.5,28.75,11000,2900,8.25,1, model_ohl) ;
data (3.5,38.5, 11000,2900,14,1, model_om14) ;
data (3.5,28.75,11000,2900,8.25,2, model_ohl) ;
data (3.5,38.5, 11000,2900,14,2, mode}_om14) ;
end.

class car_guiderail_model
parameter
model_id string [],
car_guiderail_weight integer [J;
where
data (@model_id, “car_guiderail_weight) ;
local
data (car_guiderail_model_m01,8) ;
data (car_guiderail_model_m02,1 15 ;
data (car_guiderail_model_m03,16) ;
data(car_guiderail_model_m04,18.5) ;
data (car_guiderail_model_m05,32) ;
end.

class compensation_cable_model
parameter
compensation_cable_unit_weight_optimal real [],
compensation_cable_quantity_c02 integer [default (0)],
compensation_cable_unit_weight real [default (0)],
model_id string [default (compensation_cable_model_m07)];
where
data ("compensation_cable_quantity c02, "compensation_cable_unit_weight, “model_id) ,
@compensation_cable_unit_weight_optimal = “compensation_cable_unit_weight;
local
data (0,0,compensation_cable_model m07) ;
data (2,0.05,compensation_cable_model_m03) ;
data (2,0‘0848,c0mpensationfcable_model_mOZ) s
data(2,0.1171,compensation_cable_model_m05) ;
data(2,0.1617,compensation_cable_model_m04) ;
data (2,0.2117,compensation_cable_model_m06) ;
data(2,0.2657,compensation_cable_model_m01) ;
end.
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class control_cable_model
parameter
control_cable_unit_weight real 1,
model_id string [T;
where
data (“control_cable_unit_weight, @model_id) ;
local
data (0.1 67,conlrol_cable_model_m()1) ;
data (0.199.control_cable_model_m02) ;
data (0.209,c0ntrol_cable,model_m03> ;
end.

class counterweight_buffer_model
super vt_component;
parameter
counterweight_buffer_height real [],
counterweight_buffer_load_maximum integer {1,
counterweight_buffer_load_minimum integer L1,
counterweight_buffer_stroke real L1,
model_id string (1;
where
data (*counterweight_buffer_height, ~counterweight_buffer_load_maximum,
~counterweight_buffer_load_minimum, ~counterweight_buffer_stroke, @model_id) ;
local
data (28.75,11000,2900,8.25,model_m01) ;
data (38.5,11000,2900,14,model_m02) ;
end.

class counterweight_guard_required
parameter
counterweight_guard_thickness integer {1,
model_id string (1,
where
data ("counterweight_guard_thickness, @model_id) ;
local
data (0,counterwtguard_thickness_m01) ;
data (0.75,c0unterwtguard_thickness_mOZ) ;
end.

class counterweight_guiderail_model
parameter
counterweight_weight real [1,
counterweight_guiderail_unit_weight _integer a1,
counterweight_weight_limit integer L],
model_id string LJ;
where
data (“counterweight_guiderail_unit_weight, “counterweight_weight limit, “model_id) ,
~counterweight_weight_limit >= @counterweight_weight;
local
data (8,15000,counterweight _guiderai]_model_m@l) ;
data (11,27000,counterweight_guiderail_model_m02) ;
data (16,40000 counterweight_guiderail_model_m03) ;
data (18.5,56000,counterweight _guiderai]*mode]_m04) ;
end.

class crosshead_model
parameter
crosshead_height real [J,
model_id string [1;
where
data (“crosshead_height, @model_id) ;
local
data (10.0,crosshead_model_m01) ;
data (13,5,crosshead7model_m02) ;
data (8.0,crosshead_model_m03) ;
data (8.125,crosshead_model_m04) ;
data (8.25,crosshead_model_m05) ;
end.

class deflector_sheave_model
parameter
hoist_cable_diameter real (1,
deflector_sheave_diameter_s integer (1,
deflector_sheave_protrusion real %] s
deflector_sheave_weight integer {1,
model_id string J;
where
data (*deflector_sheave_diameter_s, ~deflector_sheave_protrusion,”deflector_sheave_weight, *model_id) ,
@hoist_cable_diameter * 40 ={ *deflector_sheave_diameter_s;
local
data (20,15.125,250,deflector_sheave_model_m01) ;
data(25,18.125.350,deflector_sheave_model_m02) ;
end.
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class door_model
parameter
car_saf_t_edge_weight integer (]
door_opening_strike_side string f],
door_opening_type string {member ([center,side]) ],
door_operator_constant real [],
door_operator_engine_weight integer [default ([135])],
door_operator_header_weight real [],
door_operator_weight real L],
door_space real L],
opening_width_door real [],
door_speed string_[member ([single,double]) ],
model_id string %];
where
data(~car_saf_t_edge_weight, @door_opening_strike_side, @door_opening_type,
“door_operator_constant, “door_operator_engine_weight, @door_speed, “model _id) ;
door_operator_constant * opening_width_door = door_operator_header_weight;
door_operator_engine_weight + door_operator_header_weight = door_operator_weight;
door_speed = “double ==> door_space := 6.5;
door_speed = “single == door_space := 5.0;
local
data (13,na,center,2.083,135 double,door_model_code_m01) ;
data (7,left,side, 1 .5,135,double,door_modc]_code_mOZ_) ;
data (7,right,side,1 .5,135,double,door_model_code,mOSj ;
data (13,na,ccmer,1.33,135,single,door_model_code_m043 ;
data (7, left,side,1.25,135,single,door_model_code_m05) ;
data (7 right,side,1.25,135,single,door_model_code_m06) ;
end.

class elevator

part
car:= #car,
carbuffer:= #car_buffer_model,
carguiderail:= #car_guiderail_model,
compensationcable:= #compensation_cable_model,
controlcable:= #control_cable_model,
counterwtbuffer:= #counterweight_buffer_model,
counterwiguard:= #counterweight_guard_required,
counterwiguiderail:= #counterweight_guiderail_model,
crosshead:= #crosshead_model,
deflectorsheave:= #deflector_sheave_model,
door:= #door_model,
governor:= #governor_model,
governorcable:= #governor_cable_model,
hoistcable:= #hoist_cable_model,
intercom:= #car_intercom,
lantern:= #car_lantern,
machine:= #machine_model,
mbeam:= #machine_beam_model,
motgenerator:= #motor_generator_model,
motor:= #motor,
phone:= #car_phone,
platform:= #platform_model,
positionind:= #car_position_indicator,
safety:= #safety_beam_model,
sling:= #sling_model;

parameter
cable_load_car_side_car_bottom real [],
cable_load_car_side_car_top real [],
cable_load_counterweight_side_car_bottom real [1,
cable_load_counterweight_side_car_top real [],
cable_load_total_car_side_maximum real [],
cable_load_unbalanced real [],
carslingub real ],
car_buffer_blocking_height integer [>=6,=10000],
car_buffer_compressed_clearance real [>=24.0, =(1000.0],
car_buffer load real (]
car_buffer_load_total real []
car_buffer_quantity integer [>=1,=<2],
car_buffer_quantity_at_most integer [>=1,=<2],
car_buffer_striking_speed_maximum real L],
car_buffer_stroke_minimum real [>=0.0,=14.0],
car_cable_hitch_to_counterweight_cable_hitch real [J,
car_cable_hitch_to_platform_front real |1,
car_cable_hitch_to_platform_rear real {1,
car_cab_height real [»=84.0,=<240.0],
car_cab_weight real [J,
car_capacity_range integer [>=2000,=4000],
car_fixture_weight real %] ,
car_guideratl_vertical_force real (1,
car_guiderail_vertical_force_maximum real []
car_intercom_spec strin [member ( [yes,no] ) j,
car_lantern_spec string %member( {yes,nol) ],
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car_misc_weight real (1,

car_overtravel real 0,

car_phone_spec string [member ([yes,nol) ],
car_position_indicator_spec string {member( [yes,;nol) 1,
car_return_left real []

car_return_right real [>=1] s

car_runby integer [>=6,=< 24],

car_speed integer [member ([200 250,300,350,4001) 1,
car_supplement_weight integer [T,

car_weight real L],

compensation_cable_length real (1,
compensation_cable_load_car_side_car_bottom real (1,
compensation_cable_load_car_side_car_top real L],
compensation_cable_load_counterweight_side_car_bottom real (1,
compensation_cable_load counterweight_side_car_top real L],
compensation_cable_quantity integer %] s
compensation_cable_unit_weight_optimal real (1,
control_cable_load_average real 1,

control_cable_load car_side_car_bottom real [],
control_cable_load_car_side_car_top real )
control_cable_loop_below_car_bottom real f],
counterweight_above_top_car_bottom real L],
counterweight_between_guiderails_value integer {member ([28, 38, 5411,
counterweight_bottom_reference real 1,
counterweight_buffer_blocking_height integer [>=0,=€120,default (0} ],
counterweight_buffer_footing_channel_height integer (defantt([11)],
counterweight_buffer_load real L],
counterweight_buffer_quantity integer [>=1,=<2],
counterweight_frame_height real [5=90.0, =C174.0, default(138.0)],
counterweight_frame_thickness real [default ( (31.0)] s
counterweight_frame_weight real (]
counterweight_frame_weight_s real t] s
counterweight_overtravel real

counterweight_plate_depth real [=7.0,=12.0, default (7.0)1,
counterweight_plate_quantity integer [j,
counterweight_plate_thickness integer (default ([11) ],
counterweight_plate_weight real [ﬁ

counterweight_runby real [>=6.0,=<36.01,
counterweight_space real LJ,

counterweight_stack_height real {],
counterweight_stack_weight real 1,
counterweight_stack_weight_desired real {1,
counterweight_system_weight real (1
counterweight_to_hoistway_rear real 0 s
counterweight_to_platform_rear real LJ,
counterweight_u_bracket_protrusion _real (default ([0.751)],
counterweight_weight real [={56000],
counterweight_weight_desired real [,
crosshead_bending_moment real {1,
crosshead_deflection_index real []
deflector_sheave_diameter integer U,
deflector_sheave_protrusion real L],
door_opening_strike_side string [member ([left, right]) ],
door_opening_type string member { [center,side] ﬁ,
door_operator_header_weight real L],

door_operator_weight real [],

door_space real

door_speed string fmember([single, doublel) ],
governor_cable_length real (1,

hoistway_bracket_spacing real [],

hoistway_depth real [],

hoistway_floor_height real [],

hoistway_overhead real [>=0.0,=360.0],
hoistway_pit_depth real [>=0.0,=<240.0],
hoistway_top_landing_to_underside_machine_beam real {1,
hoistway_travel real 1],

hoistway_width real [],
hoist_cable_above_counterweight_car_bottom real (1,
hoist_cable_length real [],
hoist_cable_load_car_side_car_bottom real (1,
hoist_cable_load_car_side_car_top real (1,
hoist_cable_load_counterweight_side_car_bottom real (],
hoist_cable_load_counterweight_side_car_top real [],
hoist_cable_quantity integer %>=3,=@] s
hoist_cable_safety factor real [],
hoist_cable_safety_factor_minimum real (J,
hoist_cable_traction_factor real [default([1.304])], %modified 98.8.13
hoist_cable_traction_ratio real L],
hoist_cable_traction_ratio_car_bottom_empty real (1,
hoist_cable_traction_ratio_car_bottom_full real L],
hoist_cable_traction_ratio_car_top_empty real L1,
hoist_cable_traction_ratio_car_top_full real L,
machine_acceleration_maximum _ real [default ([4.251) ],
machine_angle_of_contact real [],
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machine_beam_bearing_plate_thickness integer [default([1])],
machine_beam_bending_moment_left_maximum real []
machine_beam_bending_moment_right_maximum real [ ,
machine_beam_center to_machine_sheave_center real [],
machine_beam_impact_load_left real []
machine_beam_impact_load_right real [],
machine_beam_impact_load_total real [],
machine_beam_length real ],
machine_beam_load_front_left real []
machine_beam_load_front_right real [7],
machine_beam_load rear_left real []
machine_beam_load_rear_right real [] ,
machine_beam_reaction_front_left real []
machine_beam_reaction_front_right real 7]
machine_beam_reaction_rear_left real []
machine_beam_reaction_rear_right real [],
machine_beam_safety factor real [default([1.05])],
machine_beam_section_modulus_left_minimum real []
machine_beam_section_modulus_right_minimum real [j,
machine_beam_support_bottom_to_machine_room_top real [],
machine_beam_support_bottom_to_machine_room_top_spec real [],
machine_beam_support_distance real (],
machine_beam_support_front_to_hoistway real [],
machine_beam_support_to_machine_beam_center real [],
machine_beam_support_type string [member ([pocket,steel]) ],
machine_beam_total load left real []
machine_beam_total_load_right real [j,
machine_beam_weight real ﬁ,

machine_efficiency real [],

machine_gear_ratio_numeric real (1,
machine_groove_pressure real (],
machine_groove_pressure_acceptable_maximum real [],
machine_groove_pressure_constant real [],
machine_sheave_center_to_front_machine_beam_support real (],
machine_sheave_height integer (1,

machine_sheave to_deflector_sheave real (],
machine_sheave_to_deflector_sheave_diagonal real [1,
machine_sheave_to_deflector_sheave_horizontal real 1],
msheavegroove model id string [J,
machine_suspended_load real ﬁ,

machine_total_weight real [],
minacceptablembeammodulus real [],
motor_current_supported_maximum integer [default ((150])],
motor_horsepower_required real [>=0.0,=40.0],
motor_peak_current_required real (1,
motor_torque_releveling real [],

opening_count real

opening_height real [T,

opening_to_hoistway_left integer []
opening_to_hoistway_right integer [j,
opening_width_building real (],

opening_width_door real [>=0.0,=72.0],
platform_depth_spec integer [],
platform_running_clearance real [default([1.25])],
platform_to_hoistway_front real (]
platform_to_hoistway_left integer f>= 8]
platform_to_hoistway_right integer [>= 8’],
platform_weight real ],

platform_weight_factor_ap integer [>=3,=<10],
platform_weight_factor_s integer [member ([63, 711)],
platform_weight_factor_x real [],
platform_weight_factor_z real [,

platform_width integer =601,
safety_beam_bending_moment real []
safety_beam_between_guiderails real f],
safety_beam_bg real EF

safety_beam_load real U s

safety_beam_weight real [J,

sling_stile_length real [J,

sling_underbeam real [],

sling_underbeam_space real [>=12,=1000,default (21)],
sling_weight real 5)

>

where
car_intercom_spec == intercom!spec;  car_lantern_spec == lantern!spec;
car_phone_spec == phone!spec; car_position_indicator_spec == positionind!spec;

car_buffer_quantity_at_most == carbuffer!car_buffer_quantity_at_most;
car_buffer_quantity == carbuffer!car_buffer_quantity;

car_buffer load_total == carbuffer!car_buffer_load_total;

car_buffer_stroke_minimum == carbuffer!car_buffer_stroke_minimum,;
car_supplement_weight == car!car_supplement_weight;
compensation_cable_unit_weight_optimal ==
compensationcable!compensation_cable_unit_weight_optimal;
compensationcable!compensation_cable_quantity_c02 == compensation_cable_quantity;
counterweight_weight == counterwtguiderail!counterweight_weight;

- 169 -



crosshead bending_moment == sling!crosshead_bending_moment;

crosshead_deflection_index == sling!crosshead_deflection_index;

door_opening_strike_side == door!door_opening_strike_side; door_opening_type == door!door_opening_type;
door_operator_header_weight == door!door_operator_header_weight;

door_operator_weight == door!door_operator_weight;

door_speed == door!door_speed;  door_space == door!door_space;

opening_width_door == doorlopening_width_door;  opening_width_building == opening_width_door;
hoistcable!hoist_cable_diameter == deflectorsheave!hoist_cable_diameter;

hoist_cable_quantity == hoistcable!hoist_cable_quantity f; hoistway_floor_height == hoistway_bracket_spacing;
machine!machine_efficiency == machine_efficiency;

machine!machine_gear_ratio_numeric == machine_gear_ratio_numeric;

machine!machine_sheave_height_f == machine_sheave_height;

motor_horsepower_required == motor!motor_horsepower_required,

platform_depth_spec == platform!platform_depth;  platform_width == platform!platform_width_f;
car_capacity_range == platform!car_capacity;

deflectorsheave!deflector_sheave diameter_s == deflector_sheave_diameter;

platform!model_id = “platform_model_m0O1 ==) compensation_cable_Joad_car_side_car_top =< 600;
counterweight_buffer_quantity = 2 ==) counterweight_between_guiderails_value >=38;

counterwtbuffer!counterweight_buffer_load_minimum ={ counterweight_buffer_load,
counterweight_buffer_load ={ counterwtbuffer!counterweight_buffer_load_maximum;

car_runby + 1.5*carbuffer!car_buffer_stroke + 6 = counterweight_overtravel;
counterweight_stack_height =C counterweight_frame_height - counterweight_frame_thickness;
counterweight_to_hoistway_rear >= 0.75 + counterweight_u_bracket_protrusion;
counterwtguard'model_id = “counterwtguard_thickness_m01 ==> counterweight_to_platform_rear >= 1;

counterwtguard!model_id ¥== "counterwtguard_thickness_m01 =)
counterweight_to_platform_rear >= 1.5 + counterwtguard!counterweight_guard_thickness;

sys:member (machine!model_id, [*machine_model_m02, “machine_model_m03]) ==
3 =C hoist_cable_quantity, hoist_cable_quantity = 6;

machine!model_id = “machine_model_m01 ==y 3 = hoist_cable_quantity, hoist_cable_quantity = 5;
machine'model_id = “machine_model_m04 ==) 5 = hoist_cable_quantity, hoist_cable_quantity = 6;
hoist_cable_safety_factor = hoist_cable_safety_factor_minimum;

(hoistcable!hoist_cable_ultimate_strength * hoist_cable_quantity) / cable_load_car_side_car_top =
hoist_cable_safety_factor;

(@minacceptablembeammodulus = @mbeam!machine_beam_section_modulus;

machine_beam_section_modulus_right_minimum > machine_beam_section_modulus_left_minimum ==)
minacceptablembeammodulus = machine_beam_section_modulus_right_minimum;

machine_beam_section_modulus_right_minimum =< machine_beam_section_modulus_left_minimum ==
minacceptablembeammodulus = machine_beam_section_modulus_left_minimum;

machine_groove_pressure =< machine_groove_pressure_acceptable_maximum;
machine!model_id = “machine_model_m01 ==) sys:member (motor!model_id, [‘motor_modeLmOl,‘motor_mode]_mOZ,\nil]);
machine!model_id = “machine_model_m02 ==) sys:member(motor!modcl_id,[‘molor_model_mOZ, “motor_model_m03, nill);

machine!model_id = “machine_model_m03 ==
sys:member (motor!model_id, T motor_model_m03, *motor_model_m04, “motor_model_m05, “motor_model_m06, “nil] );

machine!model_id = “machine_model_m04 == sys:member(motor!mode]_id, [*motor_model m06, "nill);

opening_height = 78, opening_height ={ car_cab_height;

platform!model_id = “platform_model_m01, door_opening_type = "center == opening_width_door = platform_width / 2 - 12;
platform!model_id = “platform_model_m01, door_opening_type = “side ==> opening_width_door = platform_width / 2 - 6;
safety_beam_load =( safety!safety_beam_load_maximum;

platform!model_id = “platform_model_m01,
sys:member (sling!model_id, [“sling_model_m03, ‘s]ing_mode]_m04,‘slin&model_mOS]) ==p
platform!model_id := “platform_model_m02;

sys:member (sling!model_id, [*sling_model_m01, “sling_model_m02]) ,sling_underbeam > 123 ==
sling!model_id := sling_model_m04;

sling!model_id = “sling_model_m04, sling_underbeam > 153 ==>sling'model_id := “sling_model_m03;

sling'model_id = “sling_model m03, sling_underbeam > 189.16,
sys:member (safety!model_id, ‘safety_beam_mode]_mOl,‘safety_beam__mode]__mOZ]) ==)sling!model_id := “sling_model_m05;

sling!model_id = sling_model_m03, safety!model_id = “safety_beam_model_m03,
sling_underbeam > 188.55 ==) sling!model_id := sling_model_m05;

@machine_suspended_load = @machine!machine_suspended_load_maximum;

msheavegroove_model_id = “machine_groove_model_m01 ==
hoist_cable_traction_ratio =< 0.007888000000000001 * machine_angle_of_contact + 0.675;

msheavegroove_model_id = “machine_groove_model_m02 ==
hoist_cable_traction_ratio =< 0.006555 * machine_angle_of_contact + 0.755;

(car_weight + car_capacity_range) / car_buffer_quantity = car_buffer_load;
(car_weight + carvcapacity_range) = car_buffer_load_total;

car_guiderail_vertical_force ={ car_guiderail_vertical_force_maximum;
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sys:member (safety'model_id, [‘safely_beamfmode]AmOI,‘safety_beam_model_mOZ]) ==) car_buffer_quantity_at_most :

safety!model_id = “safety_beam_model_m03 ==> car_buffer_quantity_at_most = 2;
counterweight_runby + 1.5*counterwtbuffer!counterweight_buffer_stroke + 24 = car_overtravel;
door_operator_weight + door!car_saf t edge weight + 155 = car_misc_weight;

hoist_cable_load_car_side_car_bottom + compensation_cable_load_car_side_car_bottom +
control_cable_load_car_side_car_bottom +car_capacity_range + car_weight = cable_load_car_side_car_bottom;

hoist_cable_load_car_side_car_top + compensation_cable_load_car_side_car_top +
control_cable_load_car_side_car_top + car_capacity_range + car_weight = cable_load_car_side_car_top;

cable_load_car_side_car_top > cable_load_car_side_car_bottom ==
cable load_total_car_side_maximum = cable_load_car_side_car_top;

cable_load_car_side_car_top =< cable_load_car_side_car_bottom ==
cable_load_total_car_side_maximum = cable_load_car_side_car_bottom;

hoist_cable_load_counterweight_side_car_bottom + (compensation_cable_load_counterweight_side_car_bottom +
counterweight_weight) = cable_load_counterweight_side_car_bottom;

hoist_cable load counterweight_side_car_top +compensation_cable load_counterweight_side_car_top +
counterweight_weight = cable_load_counterweight_side_car_top;

hoistway_travel * (hoistcable!hoist_cable_quantity_f * hoistcable!hoist_cable_unit_weight -
(compensationcable!compensation_cable_quantity_c02 * compensationcable!compensation_cable_unit_weight +
0.25 * controlcable!control_cable_unit_weight) )" = cable_load_unbalanced;

floor (hoistway_pit_depth - (6 + platform!platform_height +safety!safety_beam_height +
carbuffer!car_buffer_height +carbuffer!car_buffer_fooIing_channel_heighT) )} = car_buffer_blocking_height;

1.15 * car_speed = car_buffer_striking_speed_maximum;

(car_buffer_striking_speed_maximum * car_buffer_striking_speed_maximum) / 19320 = car_buffer_stroke_minimum;
130 * (platform_width + platform!platform_depth) /12 = car_cab_weight;

platform!platform_depth = 60 ==> (platform!platform_depth / 2) - 2 = car_cable_hitch_to_platform_front;

platform!platform_depth > 60, platform!platform_depth =C 66 ==
(platform!platform_depth / 2) - 2.5 = car_cable_hitch_to_platform_front;
P p P _ P

platform!platform_depth > 66 ==» (platform!platform_depth / 2) - 4 = car_cable_hitch_to_platform_front;
platform!platform_depth - car_cable_hitch_to_platform_front = car_cable_hitch_to_platform_rear;

car_cable_hitch_to_platform_rear + counterweight_to_platform_rear +counterweight_plate_depth / 2 =
car_cable_hitch_to_counterweight_cable_hitch;

hoistway_top_landing_to_underside_machine_beam -sling_underbeam + crosshead!crosshead_height = car_overtravel;

intercom!car_intercom_weight + phone!car_phone_weight +lantern!car_lantern_weight +
positionind!car_position_indicator_weight = car_fixture_weight;

platform!car_capacity + car_weight + compensation_cable_load_car_side_car_top +
control_cable_load_car_side_car_top = car_guiderail_vertical_force;

carguiderail!model_id = “car_guiderail_model_mO1, hoistway_bracket_spacing = 72 ==
car_guiderail_vertical_force_maximum := 5500;

carguiderail'model_id = “car_guiderail_model_mO1, hoistway_bracket_spacing > 72 ==
7750-31.25*hoistway_bracket_spacing = car_guiderail_vertical_force_maximum;

carguiderail!model_id = “car_guiderail_model_m02, hoistway_bracket_spacing = 126 ==
car_guiderail_vertical_force_maximum := 10000,

carguiderail'model_id = “car_guiderail_model_m02, hoistway_bracket_spacing > 126 ==
16000-47.619*hoistway_bracket_spacing = car_guiderail_vertical_force_maximum;

carguiderail'model_id = “car_guiderail_model _mO03, hoistway_bracket_spacing = 120 ==>
car_guiderail_vertical _force_maximum := 15000;

carguiderail'model_id = “car_guiderail_model_m03, hoistway_bracket_spacing > 120 ==
22500-62.5* hoistway_bracket_spacing = car_guiderail_vertical_force_maximum;

carguiderail'model_id = “car_guiderail_model_m04, hoistway_bracket_spacing =C 108 ==
car_guiderail_vertical_force_maximum := 21000;

carguiderail!model_id = “car_guiderail_model_m04, hoistway_bracket_spacing > 108 ==
26400 - 50 * hoistway_bracket_spacing = car_guiderail_vertical_force_maximum;

carguiderail'model_id = “car_guiderail_model_m05, hoistway bracket_spacing = 126 ==
car_guiderail_vertical_force_maximum := 41000;

carguiderail'model_id = “car_guiderail_model_m05, hoistway_bracket_spacing > 126 ==
45500-35.714*hoistway_bracket_spacing = car_guiderail_vertical _force_maximum,;

sys:member (door'model_id, [*door_model code_m01, door_mode]_code_m04]) ==
platform_width - opening_width_building) /2 = car_return_left;

sys:member (@door!model_id, [*door_model_code_m02, “door_model_code_m05]) ==> car_return_left := 3;
door'model_id = “door_model_code_m03 ==)> platform_width - (opening_width_building + 3) = car_return_left;
platform_width - opening_width_building - car_return_left = car_return_right;

hoistway_pit_depth - (platform!platform_height +safety!safety_beam_height + carbuffer!car_buffer_height +
car_buffer_blocking_height + carbuffer!car_buffer_footing_channel_height) = car_runby;

car_cab_weight + platform_weight + sling_weight + safety_beam_weight + car_fixture weight +
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carlcar_supplement_weight + car_misc_weight+54 = car_weight;

carbuffer!car_buffer_footing_channel_height +car_buffer_blocking_height +
carbuffer!car_buffer_height - carbuffer!car_buffer_stroke = car_buffer_compressed_clearance;

compensationcable!model_id ¥== "compensation_cable_model m07 ==
hoistway_travel + 2*hoistway_pit_depth + 120 = compensation_cable_length;

compensation_cable_quantity * compensationcable!compensation_cable_unit_weight *
(hoistway_pit_depth + hoistway_travel) = compensation_cable_load_car_side_car_top;

compensation_cable_quantity * compensationcable!compensation_cable_unit_weight *
(counterweight_above_top_car_bottom + hoistwayitravel) = compensation_cable_load_counterweight_side_car_bottom;

compensation_cable_quantity * compensationcable!compensation_cable_unit_weight *
counterweight_above_top_car_bottom = compensation_cable_load_counterweight_side_car_top;

compensation_cable_quantity * compensationcable!compensation_cable_unit_weight *
hoistway _pit_depth = compensation_cable_load_car_side_car_bottom;

hoist_cable_quantity * hoistcablethoist_cable_unit_weight - 0.25 *
controlcable!control_cable_unit_weight =compensation_cable_unit_weight_optimal;

(control_cable_load_car_side_car_top +controlicable_load_car_side_carfboltom) /2 = control_cable_load_average;
controlcable!control_cable_unit_weight * control_cable_loop_below_car_bottom = control_cable_load_car_side_car_bottom;

controlcable!control_cable_unit_weight * (0.5 * hoistway_travel + control_cab]e_loop_be]ow_car_botlom) =
control_cable_load_car_side_car_top;

carbuffer!car_buffer_stroke + 78 = control_cable_loop_below_car_bottom;

opening_count = 15 ==> controlcable!model id := “control_cable_model_m01;

opening_count > 15, opening_count ={ 25 ==Y controlcable!'model_id := “control_cable_model_m02;
opening_count > 25 ==> controlcable!model_id := “control_cable_model_m03;

carbuffer!model_id = “model_oh ==> counterwtbuffer'model_id := “model_m01;

carbuffer'model_id = “model_om14 ==) counterwtbuffer'model_id := “model_m02;

counterweight_buffer_footing_channel_height + counterweight_buffer_blocking_height +
counterwibuffer!counterweight_buffer_height + counterweight_runby = counterweight_above_top_car_bottom;

0.01 * hoistway_travel + 6 + hoistway_pit_depth - counterweight_buffer_footing_channel_height -
counterweight_buffer_blocking_height - counterwibuffer!counterweight_buffer_height = counterweight_bottom_reference;

counterweight_weight / counterweight_buffer_quantity = counterweight_buffer_load;

compensation_cable_quantity > 0 ==> counterwiguard!model_id := “counterwtguard_thickness_mO01; -
compensation_cable_quantity = 0 == counterwtguard!model_id := “counterwtguard_thickness_m02;
counterwtguiderail!lcounterweight_weight_limit >= counterweight_weight;
hoistway_top_landing_to_underside_machine_beam - (deflector_sheave_protrusion +
counterweight_buffer_footing_channel_height + counterweight_buffer_blocking_height +

counterwtbuffer!counterweight_buffer_height + counterweight_runby + counterweight_frame_height - hoistway_pit_depth) =
counterweight_overtravel;

floor (counterweight_stack_weight_desired / counterweight_plate_weight) = counterweight_plate_quantity;

0.2816 * counterweight_plate_thickness * (counterweight_plate_depth *
(counterweight_between_guiderails_value - 2) -3.5 * (counterweight_plate_depth - 5) -
6* (counterweight_plate_depth-7)) = counterweight_plate_weight;

counterweight_bottom_reference - hoistway_pit_depth -counterweight_buffer_footing_channel_height +
counterweight_buffer_blocking_height + counterwtbuffer!counterweight_buffer_height = counterweight_runby;

hoistway_depth - platform!platform_depth - platform_to_hoistway_front = counterweight_space;

counterweight_plate_quantity * 1 = counterweight_stack_height;

counterweight_plate_quantity * counterweight_plate_weight = counterweight_stack_weight;

counterweight_weight_desired - counterweight_system_weight = counterweight_stack_weight_desired;

6.2* (counterweight_between_guiderails_value - 1.75) + 2*counterweight_frame_height + 70 = counterweight_frame_weight;
counterweight_frame_weight + 4*7 = counterweight_system_weight;

counterweight_space - counterweight_plate_depth - counterweight_to_platform_rear = counterweight_to_hoistway_rear;

0.5* (counterweight_space - counterweight_plate_depth -counterweightAu_bracket_protmsion) =counterweight_to_platform_rear;
counterweight_stack_weight + counterweight_system_weight = counterweight_weight;

car_weight + control_cable_load_average + 0.4 * Aplatform!carﬂcapacity = counterweight_weight_desired;

safety_beam_load * safety_beam_between_guiderails = crosshead_bending_moment;

safety_beam_load * safety_beam between_guiderails * safety_beam_between _guiderails = crosshead_deflection_index;
sling_crosshead (@sling!model_id,"crosshead!mode]Aid) ;

deflectorsheave!deflector_sheave_protrusion = deflector_sheave_protrusion;

(hoistway_travel + hoistway_overhead + hoistway_pit_depth) * 2 + 144 = governor_cable_length;

machine_sheave_height + machine_beam_support_bottom_to_machine_room_top +
deflector_sheave protrusion + counterweight_overtravel = hoist_cable_above_counterweight_car_bottom;

hoistway _travel + hoistway_overhead + machine_sheave_height +
hoist_cable_above_counterweight_car_bottom + 120 - sling_underbeam = hoist_cable_length;
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(hoist_cable_quantity * hois(cab]e!hoisl_cable_unit_weight) * (hoistway_overhead +
hoistway_travel + 5 - sling_underbeam) = hoist_cable_load_car_side_car_bottom;

(hoist_cable_quantity * hoistcable'hoist_cable_unit_weight) * (hoistway_overhead + S - sling_underbeam) =
hoist_cable_load car_side_car_top;

hoist_cable_quantity * hoistcablethoist_cable_unit_weight *

hoist_cable_above_counterweight_car_bottom = hoist_cable_load_counterweight_side_car_bottom;

(hoist_cable_quantity * hoistcable'hoist_cable_unit_weight) * (hoistway_travel +

hoist_cable_above counterweight_car_bottom) = hoist_cable_load_counterweight_side_car_top;

car_speed_cable_safety (@car_speed, “hoist_cable_safety_factor_minimum) ;

sys:max_list ([@hoist_cable_traction_ratio_car_top_full, @hoist_cable_traction_ratio_car_bottom_empty,
@hoist_cable_traction_ratio_car_bottom_full, @hoist_cable_traction_ratio_car_top_empty] , “hoist_cable_traction_ratio) ;

(cable_load_counterweight_side_car_bottom /(cable_load_car_side_car_bottom -
car_capacity_range)) * hoist_cable_traction_factor = hoist_cable_traction_ratio_car_bottom_empty;

(cable_load car _side_car bottom / cable_load_counterweight_side_car_botiom) *
hoist_cable_traction_factor = hoist_cable_traction_ratio_car_bottom_full;

(cable_load_counterweight_side_car_top / {cable_load_car_side_car_top - car_capacity_range)) *
hoist_cable_traction_factor = hoist_cable_traction_ratio_car_top_empty;

(cable_load_car_side_car_top / cable_load_counterweight_side_car_top) *
hoist_cable_traction_factor = hoist_cable_traction_ratio_car_top_full;

hoistway_overhead - machine_beam_support_bottom_to_machine_room_top =
hoistway_top_landing_to_underside_machine_beam;

90 + 57.3*asin ( (machine_sheave_to_deflector_sheave / machine_sheave_to_deflector_sheave_diagonal) ) + 57.3*
asin (( (machine!machine_sheave_diameter / 2 - deflector_sheave_diameter / 2) /
machine_sheave_to_deflector_sheave_diagonal) ) = machine_angle_of contact;

machine_beam_center_to_machine_sheave_center = 0 ==
machine_beam_reaction_front_left * machine_sheave_center_to_front_machine_beam_support =
machine_beam_bending_moment_left_maximum;

machine_beam center to_machine_sheave _center ) 0 ==
machine_beam_reaction_front_left*machine_beam_support_to_machine_beam_center + .
machine_beam_center_to_machine_sheave_center * machine_beam_reaction_front_left-machine_beam_weight,
=machine_beam_bending_moment_left_maximum;

machine_beam_center to_machine_sheave center = 0 ==
machine_beam_reaction_front_right * machine_sheave_center_to_front_machine_beam_support =
machine_beam_bending_moment_right_ maximum;

machine_beam_center_to_machine_sheave_center > 0 ==)
machine_beam_reaction_front_right * machine_beam_support_to_machine_beam_center +
machine_beam_center_to_machine_sheave_center * (machine_beam_reaction_front_right -
machine_beam_weight) = machine_beam_bending_moment_right_maximum;

machine_sheave_center_to_front_machine_beam_support - machine_beam_support_to_machine_beam_center =
machine_beam_center _to_machine sheave center;

machine_beam_impact_load_total * (machine'machine_right_offset /
(machine!machine_left_offset + machine!machine_right_offset) ) = machine_beam_impact_load_left;

machine_beam_impact_load_total * (machine!machine_left_offset /
(machine!machine_left_offset + machine!machine_right_offset) ) = machine_beam_impact_load_right;

machine_total_weight + deflectorsheave!deflector_sheave weight + 2 * machine_suspended_load =
machine_beam_impact_load_total;

machine_beam_safety_factor * machine_beam_reaction_front_left = machine_beam_load_front_left;
machine_beam_reaction_front_right * machine_beam_safety factor = machine_beam_load_front_right;
machine_beam_safety_factor * machine_beam_reaction_rear left = machine_beam_load _rear_left;
machine_beam_reaction_rear_right * machine_beam_safety_factor = machine_beam_load_rear_right;
machine_beam_total_load_left - machine_beam _reaction_rear_left = machine_beam_reaction_front_left;
machine_beam_total_load_right - machine_beam_reaction_rear_right = machine_beam_reaction_front_right;

((machine_beam_weight * machine_beam_support_to_machine_beam_center) +
machine_beam_impact_load_left *machine_sheave_center_to_front_machine_beam_support) ) /
machine_beam_support_distance = machine_beam_reaction_rear_left;

((machine_beam_weight * machine_beam_support_to_machine_beam_center) +
(machine_beam_impact_load_right *machine_sheave_center_to_front_machine_beam_support) ) /
machine_beam_support_distance = machine_beam_reaction_rear_right;

(machine_beam_bending_moment_left_maximum * machine_beam_safety_factor) / 16000 =
machine_beam_section_modulus_left_minimum;

(machine_beam_bending_moment_right_maximum * machine_beam_safety_factor) / 16000 =
machine_beam_section_modulus_right_minimum;

machine_beam_support_type = “steel ==
machine_beam_support_bottom_to_machine_room_top = machine_beam_support_bottom_to_machine_room_top_spec;

machine_beam_support_distance/2 = machine_beam_support_to_machine_beam_center;

machine_beam_support_type = “pocket ==)
machine_beam_support_bottom_to_machine_room_top_spec -
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machine_beam_bearing_plate_thickness = machine_beam_support_bottom_to_machine_room_top;

machine_beam_weight + machine_beam_impact_load_left = machine_beam_total_load_left;

machine_beam_weight + machine_beam_impact_load_right = machine_beam_total_load_right;

(machine_beam_length / 12) * mbeam!machine_beam_unit_weight = machine_beam_weight;

data_effi (@machine!model_id, @car_spced,"machine!machine_efﬁciency) ;

data_numeric (@machine!model_id,@car_speed,"machine!machine _gearﬁratio_numeric) ;

hoistcable!hoist_cable diameter * machine_groove_pressure_constant = machine_groove_pressure_acceptable_maximum;
cable_load_car_side_car_top / ((machine!machine_sheave_diameter / 2) *hoist_cable_quantity) = machine_groove_pressure;

pressure_cons(@car_speed, “msheavegroove_model_id, Amachine_groove_pressuregconstant) ,
“machine_groove_pressure_constant * @hoistcable!hoist_cable_diameter >= @machine_groove_pressure;

car_cable_hitch_to_platform_front + platform_to_hoistway_front + machine_beam_support_front_to_hoistway =
machine_sheave_center_to_front_machine_beam_support;

machine_sheave_height + (machine_beam_support_bottom_to_machine_room_top +
deflector_sheave_protrusion - 0.5 * defleclor_sheave_diametery = machine_sheave_to_deflector_sheave;

sqrt ((machine_sheave_to_deflector_sheave_horizontal ** 2 +
machine_sheave to_deflector_sheave ** 2)) = machine_sheave_to_deflector_sheave_diagonal;

car_cable_hitch_to_counterweight_cable_hitch - (machine!machine_sheave_diameter +
deflector_sheave_diameter) /2 = machine_sheave_to_deflector_sheave_horizontal;

cable_load_car_side_car_top + cable_load_counterweight_side_car_top=machine_suspended_load;
machine!machine_weight + motor!motor_weight = machine_total_weight;
(car_capacity_range * (car_speed * (1 - 0.4))) /(33000 * machine!machine_efficiency * 0.95) = motor_horsepower_required;

(machine!machine_sheave diameter / (24 * machine!machine efﬁciency*machine!machine_gear_ratio_numeric)) *
(2 * cable_load_unbalanced + (car_capacity_range * ((1-0.4) /0.95) + (1.5-04))) =
motor_torque_releveling;

hoistway_width - (opening_width_door + openin&toghoistway_leﬂ) = opening_to_hoistway_right;

motor_torque_releveling =< 40, motor!model_id = “motor_model_mO01 ==
motor_peak_current_required = 1.25 * motor_torque_releveling;

motor_torque_releveling > 40, motor_torque_releveling ={ 62.5, motor'model_id = “motor_model_m01 ==
motor_peak_current_required = 1.333 * motor_torque_releveling - 3.333;

motor_torque_releveling > 62.5, motor!'model_id = “motor_model_m01 == .
motor_peak_current_required = 1.6 * motor_torque_releveling - 20.0;

motor_torque_releveling =< 70, motor'model_id = “motor_model_m02 ==
motor_peak_current_required = 1.286 * motor_torque_releveling;

motor_torque_releveling > 70, motor_torque_releveling =< 120, motor'model_id = “motor_model_m02 ==
1.4 * motor_torque_releveling - 8 = motor_peak_current_required;

motor_torque_releveling > 120, motor!model_id = “motor_model_m02 ==>
1.6 * motor_torque_releveling + 60 = motor_peak_current_required;

motor_torque_releveling = 83, motor!model_id = “motor_model_m03 ==
1.205 * motor_torque_releveling = motor_peak_current_required;

motor_torque_releveling > 83, motor'model_id = “motor_mode}_m03 ==
1.739 * motor_torque_releveling - 66.087 = motor_peak_current_required;

motor_torque_releveling ={ 170, motor!model_id = “motor_model_m04 ==
1.176 * motor_torque_releveling = motor_peak_current_required;

motor_torque_releveling > 170, motor_torque_releveling =< 230, motor!model_id = “motor_model_m04 ==)
1.25 * motor_torque_releveling - 12.5 = motor_peak_current_required;

motor_torque_releveling > 230, motor'model_id = “motor_model_m04 ==
1.667 * motor_torque_releveling - 108.333 = motor_peak_current_required;

motor_torque_releveling =< 200, motor!model_id = “motor_model_m05 ==
1.2 * motor_torque_releveling = motor_peak_current_required,

motor_torque_releveling > 200, motor'model_id = “motor_model_m05 ==
1.455 * motor_torque_releveling - 50.909 = motor_peak_current_required;

motor_torque_releveling =< 270, motor!model_id = “motor_model_m06 ==
1.296 * motor_torque_releveling = motor_peak_current_required;

motor_torque_releveling > 270, motor!model_id = “motor_model_m06 ==
motor_torque_releveling + 80 = motor_peak _current_required,;

platform!car_capacity = 2500, platform!platform_depth =< 60, platform_width =< 84 ==)
platform!model_id := “platform_model_mO1;

platform!car_capacity > 2500, platform!platform_depth =< 108, platform_width = 128 ==>
platform!model_id := “platform_model_m02;

platform!car_capacity > 2500, platform!platform_depth =< 115, platform_width =< 126 ==
platform!model_id := “platform_model_m02;

platform!car_capacity > 0, platform!platform_depth > 0,platform_width > 0, platform'model_id = "nil ==
platform!mode!_id := “platform_model_m03;

door_opening_type = “center == platform!model_id := "platform_model_mO1;

door!door_space + platform_running_clearance = platform_to_hoistway_front;
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opening_to_hoistway_left - car_return_left = platform_to_hoistway_left;
opening_to_hoistway_right - car_return_right = platform_to_hoistway_right;

platform!model_id = “platform_model_m01 ==
platform_weight_factor_s + 0.318 * (5.06 * platform_width + 0.11 * platform_width * platform!platform_depth +
(platform!platform_depth - 7.6) * (3.14 + 0.8 * platform_weight_factor_ap) ) = platform_weight ;

platform!model_id = “platform_model_m03 ==
35 + platform_width * platform_weight factor_x +3.228 * platform!platform_depth + 0.34 *opening_width_door +
platform_weight_factor_ap * (0.226 * platform!platform_depth - platform_weight_factor_z) = platform_weight;

platform!model_id = “platform_model_m02 ==>

35 + platform_width *platform_weight_factor_x + 2.774 * platform!platform_depth + 0.03 *

platform_width * platform!platform_depth + 0.226 * opening_width_door +

platform_weight_factor_ap * 0.226 * (platform!platform_depth -platform_weight_factor_z) = platform_weight;

platform_width =< 60, platform!model_id = “platform_model_m01 == platform_weight_factor_ap := 3;

platform_width > 60, platform_width = 76,platform!model_id = “platform_model_m01 == platform_weight_factor_ap := 4;
platform_width > 76, platform!model_id = “platform_model_m01 ==> platform_weight_factor_ap := 5;

platform!model_id = “platform_model_m02 ==> floor ((platform_width - 0.125) /9) = platform_weight_factor_ap;

platform!model_id = “platform_model m03 ==>factorAap(Min,Max,Aplatform_weight_factor_ap) ,
@platform_width > Min, @platform_width ={ Max;

platform!car_capacity = 2000, platform!platform_depth =< 53,platform!model_id = “platform_model_m01 ==
platform_weight_factor_s := 63;

platform!car_capacity ¥== 2000, platform'model_id = “platform_model_m01 ==> platform_weight_factor_s := 71;
platform!platform_depth > 53, platform!model_id = “platform_model_m01 ==) platform_weight_factor_s := 71;
platform_xz (@platform!model_id, @door_speed, “platform_weight_factor_x,"platform_weight_factor_z) ;
safety_beam_load * (safety_beam_between_guiderails - 8) = safety_beam_bending_moment;
@safety_beam_bending_moment = @safety!safety_beam_bending_moment_maximum;

platform_width + safety!safety_beam_constant = safety_beam_between_guiderails;

car_weight + platform!car_capacity + compensation_cable_load_car_side_car_top +
control_cable_load_car_side_car_top = safety_beam_load;

(@safety_beam_load =< @safety!safcty_beam load_maximum;

platform_width = 93 ==> safety'model_id := “safety_beam_model_m01;

platform_width > 93, platform_width = 114 ==> safety'model_id := “safety_beam_model_m02;
platform_width > 114 ==> safety!model_id := “safety_beam_model_m03;

safety!safety_beam_a * platform_width + safcty!safety_beam_b = safety_beam_weight;
sling_underbeam + (crosshead!crosshead_height +platform!platform_height - 0.81) = sling_stile_length;
car_cab_height + sling_underbeam_space = sling_underbeam;

sling!sling_weight_factor_a * platform_width +sling!sling_weight_factor_b * sling_stile_length +
sling!sling_weight_factor_c = sling_weight;

6 + machine_beam_support_distance = machine_beam_length;

local

car_speed_cable_safety (200,8.75);  car_speed_cable_safety (250,9.2);  car_speed_cable_safety (300,9.5);
car_speed_cable_safety (350,9.75);  car_speed_cable_safety (400,10.0);

data_effi Cmachine_model _m01, 200, 0.78) ; data_effi (machine_model_m01, 250, 0.81) ;

data_effi (machine_model_m01, 300, 0.84) ; data_ecffi ("machine_model_m01, 350, 0.86) ;

data_effi ('machine_model_m01, 400, 0.87) ; data_effi ("machine_model_m02, 200, 0.73) ;

data_effi ("machine_model_m02, 250, 0.76) ; data_effi ("machine_model_m02, 300, 0.8) ;

data_effi ("machine_model_m02, 350, 0.81) ; data_effi (machine_model_m02, 400, 0.845 ;

data_effi ("machine_model_mO03, 200, 0.73) ; data_effi Cmachine_model_m03, 250, 0.76) ;

data_effi ("machine_model_m03, 300, 0.8) ; data_effi Cmachine_model_m03, 350, 0.81) ;

data_effi ("machine_model_m03, 400, 0.84) ; data_effi (machine_model_m04, 200, 0.815) ;

data_effi (machine_model_m04, 250, 0.842) ; data_effi Cmachine_model_m04, 300, 0.87) ;

data_effi ("machine_model_m04, 350, 0.88) ; data_effi Cmachine_model_m04, 400, 0.89) ;

data_numeric (' machine_model m01, 200, 55) ; data_numeric " machine_model_mO01, 250, 42.5) ;
data_numeric ('machine_model_m01, 300, 35.5) ; data_numeric (' machine_model_m01, 350, 30.5) ;
data_numeric ('machine_model m01, 400, 26.3) ; data_numeric ( machine_model_m02, 200, 67.0) ;
data_numeric ("machine_model_m02, 250, 55) ; data_numeric ("machine_model_m02, 300, 44.5) ;
data_numeric (' machine_model_m02, 350, 39.5) ; data_numeric (' machine_model_m02, 400, 33.5) ;
data_numeric ("machine_model_m03, 200, 67) ; data_numeric (machine_model_m03, 250, 55) ;

data_numeric ("machine_model_m03, 300, 44.5) ; data_numeric ('machine _model_m03, 350, 39.5) ;
data_numeric ('machine_model_m03, 400, 33.5) ; data_numeric (' machine_model_m04, 200, 47.5) ;
data_numeric ("machine_model m04, 250, 35.5) ;

data_numeric ("'machine_modcl_m04, 300, 31.7) ; data_numeric (' machine_model_m04, 350, 28.3) ;
data_numeric C machine_model_m04, 400, 26.7) ;

pressure_cons (200, “machine_groove_model_m01, 196) ; pressure_cons (250, “machine_groove_model_m01, 180) ;
pressure_cons (300, “machine_groove_model_m01, 164);  pressure_cons (350, “machine_groove_model_m01, 152) ;
pressure_cons (400, “machine_groove_model_m01, 142) ; pressure_cons (200, “machine_groove_model_m02, 264) ;
pressure_cons (250, *machine_groove_model_m02, 238) ; pressure_cons (300, “machine_groove_model_m02, 216) ;
pressure_cons (350, “machine_groove_model_m02, 202) ; pressure_cons (400, “machine_groove_model_m02, 194) ;

sling_crosshead ("sling_model_mO1, “crosshead model m04) ; sling_crosshead ("sling_model_m02, “crosshead_model_m05) ;
sling_crosshead (“sling_model_m04, “crosshead _model_m03) ; sling_crosshead (*sling_model_m03, “crosshead_model_m01) ;
sling_crosshead (*sling_model_m035, “crosshead_model_m02) ;
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factor_ap (0,67,5); factor_ap (67,76.5,6) ; factor_ap(76.5,86,7);

factor_ap (86,96.5,8); factor_ap (96.5,105,9) ; factor_ap (105,1000,10) ;

platform_xz Cplatform_model_m02, single,2.26, 1.72); platform_xz(‘ latform_model_m02, double,2.354, 2.0);
platform_xz(‘plalform_model_m03,‘sing]e,2.44l 1.72); platform_xz F platform_model_m03, double,2.394, 2.0);
platform_xz (_,single,_, 1.72; platform_xz{_, double,_, 2.0);

end.

class governor_model
parameter

model_id string [1;
where

data (model_id) ;
local

data (govemor_model_m()l) ;
end.

class governor_cable_model
parameter

governor_cable_diameter real (0,

model_id string Li;
where

data ("govemor_cable_diameter, @model_id) ;
local

data (0.375, governor_cable_model_mO]) ;
end.

class hoist_cable_model

parameter
hoist_cable_diameter real [1,
hoist_cable_quantity_f integer [J,
hoist_cable_ultimate_strength integer (1,
hoist_cable unit_weight real L],
model_id string T

where
data ("hoist_cable_diameter, “hoist_cable_quantity_f, “hoist_cable_ultimate_strength, “hoist_cable_unit_weight, @model id);

local
data (0.5,3,14500,0.03,hoist_cable_model_m01) ;
data (0.625,3,23000,0.048,hoist_cable_model_mOZ) ;
data (0.5,4,14500,0.03,hoist_cable_modeLmOZv) ;
data (0.625,4,23000,0.048 hoist_cable_model_m04) ;
data (0.5,5,14500,0.03,hoist_cable_model_m05) ;
data (0.625,5,23000,0.048,hoist_cable_model_m06) ;
data (0.5,6,14500,0.03 hoist_cable_model_m07) ;
data (0.625,6,23000,0.048 hoist_cable_model_mo08) ;

end.

class car_intercom
parameter
spec string [1,
model_id string (],
car_intercom_weight integer [];
where
data (@spcc,"modeLid, "car_inlercom_weight) 5
local
data (no,car_intercom_m01,0) ;
data (yes,car_intercom_m02,5) ;
end.

class car_lantern
parameter
spec string [,
model_id string [],
car_lantern_weight integer [];
where
data (@spec,"model_id, Acar_lantern_weight) ;
local
data (no,car_lantern_m01,0) ;
data (yes,car_lantern_m02,9) ;
end.

class machine_model
parameter
machine_efficiency real [>=0.0,=<1.0],
machine_gear_ratio_numeric real ],
machine_left_offset real
machine_right_offset real [7],
machine_sheave_diameter integer (1,
machine_sheave_height_f integer L],
machine_suspended_load maximum integer (1,
machine_weight integer [],
model _id string LJ;
where
data ("machine_left_offset, “machine_right_offset, “machine_sheave_diameter,
~machine_sheave_height_f, “machine_suspended_load_maximum, “machine_weight, @model id) ;
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local
data (4.4375,9.4375,24,19,11500,1100,machine_model_m01) ;
data (8,8,30,26,13200,1700,machine_model_m02) ;
data (8,8,30,30,20000,2400,machine_model_m03) ;
data(14.75,14.75,32,33,24600,2750,machine_model_m04) ;
end.

class machine_beam_model

parameter
machine_beam_section_modulus real [J,
machine_beam_unit_weight real (1,
model_id string [J;

where
data (*machine_beam_section_modulus, “machine_beam_unit_weight, @model_id) ;

local
data (24.7,25.4,machine_beam_model_m01) ;
data (29.4,35.0,machine_beam_model m02) ;
data(36.4,31.8,machine_beam_model_m03) ;
data (38.2,35.0,machine_beam_model_mo04) ;
data (45.4,40.8,machine_beam_model_m03) ;
data (50.8,50.0,machine_beam_model_m06) ;
data (59.6,42.9,machine_beam_model_m07) ;
data (64.8,50.0,machine_beam_model_m08) ;
data (89.4,54.7,machine_beam_model m09) ;
data (103.0,70.0,machine_beam_model_m10) ;

end.

class motor_generator_model
parameter
motor_peak_current_required real [J,
model_id string [J,
motor_generator_current_maximum integer [1;
where
data (*model_id, “motor _generator_current_maximum) ,
“motor_generator_current_maximum )= (@motor_peak_current_required,
local
data (motor_generator_model_m01,143) ;
data (motor —_generator_model_m02,238) ;
data (motor_generator_model_m03,340) ;
data (motor _generator_model_m04,450) ;
end.

class motor
parameter
motor_horsepower_required real [],
model_id string (],
motor_current_maximum integer [],
motor_current_supported_maximum integer [default([150])],
motor_horsepower integer L],
motor_weight integer ﬁ,
where
data (*model_id, "motor_current_maximum, “motor_horsepower, "motoriweighl) s
(@motor_horsepower_required =< “motor_horsepower;
local
data{motor_model_m01,150,10,374) ;
data{motor_model_m02,250,15,473) ;
data (molor_model-m03,260,20,539) ;
data (motor_model_m04,340,25,615) ;
data (motor_model_m05,440,30,715) ;
data (motor_model_m06,530,40,990) ;
end.

class car_phone
parameter
spec string [J,
model_id string (],
car_phone_weight integer [J;
where
data (@spec,"model_id, "“car_phone_weight) ;
local
data (no,car_phone_m01, 0) ;
data (yes,car_phone_m02, 10) ;
end.

class platform_model
parameter
car_capacity integer [],
model_id string ﬁ,
platform_depth integer (],
platform_height real %] ,
platform_width_f integer [>=60,=<1000];
where
data (@model_id, “platform_height) ;
local
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data (platform__model_m()l,6.625) ;

data (platform_model_m02,6.625) ;

data (platform_model_m()3,6.68755 ;
end.

class car_position_indicator
parameter
spec string a,
model_id string [J,
car_position_indicator_weight integer [1;
where
data (@spec, “model_id, “car _position_indicator_weight) ;
local
data (no,car_position_indicator_m01 0);
data (yes,car;position_indicator_m02,12) ;
end.

class safety_beam_model
parameter
safety beam_bending_moment real 1,
safetu_beam_load_ real (1,
model_id string [J,
safety_beam_a real (1,
safety_beam_b integer (1,
safety_beam_bending_moment_maximum integer (1,
safety_beam_constant real []
safety_beam_height integer [j,
safety_beam_load_maximum integer [1;
where
data(@model _id, "safety_beam_a, "safety_beam_b, “safety beam_bending_moment_maximum,
~safety_beam_constant, “safety beam_height, ~safety_beam_load_maximum) ;
local
data (safety_beam_model_m01,1.69,1,682500,2.25,9,8000) ;
data (safety_beam_model_m02,2.3,540,1 233600,2.25,10,12000) ;
data (safety_beam_model_m03,2.6,1035,1506000,2.625,13,20000) ;
end.

class sling_model
parameter
crosshead_bending_moment real {1,
crosshead_deflection_index real (3,
model_id string 1,
sling_bending_moment_maximum integer 1,
sling_deflection_index_maximum integer L1,
sling_weight_factor_a real (1,
sling_weight_factor_b real {1,
sling_weight_factor_c integer [];
where
data (*model_id, "sling_bending_moment_maximum, "sling_deflection_index_maximum,
~sling_weight_factor_a, “sling_weight_factor_b, ~sling_weight_factor_c),
(@crosshead_bending_moment =(*sling_bending_moment_maximum,
(@crosshead_deflection_index =< *sling_deflection_index_maximum;
data (@model_id, "sling_bending_moment_maximum, ~sling_deflection_index_maximum,
~sling_weight_factor_a, "sling_weight_factor_b, ~sling_weight_factor_c) ;
local
data (sling_model_m01,705000,84600000,1.5,1.002,56) ;
data (sling_model_m02,850000,103800000,1.75,1.002,94) ;
data (s]in&model_m04,810000,96900000,1.8,1.2,223) ;
data (sling_model_m03,1340000,200700000,2.5,1.6,223) ;
data (sling_model_m05,1790000,200700000,3,1,2.2,317) ;
end.

(2) ZERILEAN

:set (#1,car_cab_height ,96) .

:set (#1,car_capacity_range ,3000) .

:set (#1,car_intercom_spec ,no) .

:set (#1,car_lantern_spec ,no) .

:set (#1,car_phone_spec ,yes) .

:set (#1,car_position_indicator_spec ,yes) .

:set (#1,door_opening_type ,sidegé

:set (#l,door_speed ,doub]e) .

:set (#1 hoistway_floor_height ,165).

:set (#1,hoistway_depth ,110) .

:set (#1,machiné_beam_support_front_to_hoistway ,3) .
:set (#1,hoistway_width ,905)?

:set (#1,machine_beam_support_distance ,118).

:set (#1,machine_beam_support_type ,pocket) .

:set (#1.machine_beam_support_bottom_to_machine_room_top_spec ,16) .
:set (#1,0pening_height ,84)p.0

:set (#1,door_opening_strike_side Jright) .

:set (#1,0pening_width_door A42) .
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:set (#1,opening_count ,6) .

:set (#1,hoistway_overhead ,192).

:set (#1,hoistway_pit_depth ,72) .

:set (#1'platform,platform_depth ,84) .
:set (#1!platform,platform_width_f ,70) .
:set (#1,car_speed ,250) .

:set (#1,hoistway_travel ,729) .

(3) fHEpRER

config (elevator,id1, [

generator (opening_to_hoistway_left , [31,35],1),

part (car,data(_,_, , ,~, ,model_id)),

part (govemor,data model_id) ) s

part (governorcable,data (_model_id)),

part (sling,data (model id,_, , , ,)),

member gcoumerweigh(_between _guiderails value, [28,38,54]) ,
member (counterweight_buffer_quantity, [1,2])
generator (counterweight_plate_depth, 6,7.0,12.01 ,1.0),
generator (car!car_supplement_weight, [0,500],100)
part (mbeam,data (_,_ model_id)),
part (machine,data(_,_, , , ., model_id)),
part (hoistcab]e,data-(_ —_,_model_id)),
part (carguiderail data (model_id, J) 1).

(4) etk R o )
HORIEARICHM LT, 4 5 83 0 ORFMNTEET 578,
fRAE—DRT,

elevator#1

part
car car#2
carbuffer car_buffer_model#12
carguiderail car_guiderail_model#24
compensationcable compensation_cable_model#28
controlcable control_cable_model#34
counterwtbuffer counterweight_buffer_model#38
counterwtguard counterweight_guard_required#45
counterwtguiderail counterweight_guiderail_model#49
crosshead crosshead_model#55
deflectorsheave deflector_sheave_model#59

door door_model#66

governor  governor_model#79

governorcable governor_cable_model#82

hoistcable hoist_cable_model#86

intercom car_intercom#93

lantern car_lantern#98

machine machine_model#103

mbeam machine_beam_model#114

motgenerator motor_generator_model#119

motor motor#124

phone car_phone#132

platform platform_model#137
positionind  car_position_indicator#144
safety safety_beam_model#149

sling sling_model#160

parameter

cable_load_car_side_car_bottom real#171 "6416.8216133333335
cable_load_car_side_car_top real#172 76539.074913333334
cable_load_counterweight_side_car_bottom real#173 *4676.137368
cable_load_counterweight_side_car_top real#174 "4614.755568
cable_load_total_car_side_maximum real#175 6539.074913333334
cable_load_unbalanced real#176 "-91.81754999999998
carslingub real#177 nil
car_buffer_blocking_height int#178 ~18  [>=6,={10000]
car_buffer_compressed_clearance real#179 "42.25  [>=24.0,=<1000.0]

car_buffer load real#180 "6264.247213333334
car_buffer_load_total real#181 "6264.247213333334
car_buffer_quantity int#182 ~1 [D=1,=<2]

car_buffer_quantity_at_most int#183 "1 [>=1,=<2]
car_buffer_striking_speed_maximum real#184 "287.5

car_buffer_stroke minimum real#185 ~4.278273809523809  [=0.0,=<14.0]
car_cable_hitch_to_counterweight_cable_hitch real#186 "54.75
car_cable_hitch_to_platform_front real#187 "38.0
car_cable_hitch_to_platform_rear real#188 46.0

car_cab_height real#189 @96.0  [>=84.0,=<240.0]
car_cab_weight real#190 "1668.3333333333333
car_capacity_range int#191 @3000  [>=2000,=<4000]
car_fixture_weight real#192 "22.0

car_guiderail_vertical_force real#193 "6527.074913333334
car_guiderail_vertical_force_maximum real#194 "8142.865
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car_intercom_spec str#195 @no  [member ([yes,no]) ]

car_lantern_spec str#196 @no  [member ([yes,nol) ]
car_misc_weight real#197 *360.0

car_overtravel reai#198 "68.125

car_phone_spec str#199 @yes  [member ([yes,no}) ]
car_position_indicator_spec str#200 @yes  [member ([yes,no]) ]
car_return_left real#201 "25.0

car_return_right real#202 3.0 D=1l

car_runby int#203 "6 [=6,=<24]

car_speed int#204 @250  [member([200,250,300,350,400]) ]
car_supplement_weight  int#205 @0 [=0,=<500]
car_weight real#206 ~3264.2472133333335

compensation_cable_length real#207 ~993.0
compensation_cable_load_car_side_car_bottom real#208 ~16.8624
compensation_cable_load_car_side_car_top real#209 ~187.5942
compensation_cable_load_counterweight_side_car_bottom real#210 ~180.343368
compensation_cable_load_counterweight_side_car_top real#211 *9.611567999999998
compensation_cable_quantity int#31 "2
compensation_cable_unit_weight_optimal real#213 ~0.10824999999999999
control_cable_load_average real#214 "44.79775
control_cable_load_car_side_car_bottom real#215 *14.362
control_cable_load_car_side_car_top reai#216 *75.2335
control_cable_loop_below_car_bottom real#217 "86.0
counterweight_above_top_car_bottom real#218 “41.03999999999999
counterweight_between_guiderails_value int#219 @28 [member([28,38,54]) ]
counterweight_bottom_reference real#220 "55.53999999999999
counterweight_buffer_blocking_height int#221 @0 [=0,=<120]
counterweight_buffer_footing_channel_height int#222 [@1,]
counterweight_buffer_load real#223 "4479.15

counterweight_buffer_quantity int#224 @1 [D=1,=<2]
counterweight_frame_height real#225 @138.0  [=90.0,=174.0]
counterweight_frame_thickness real#226 [@31.0]
counterweight_frame_weight real#227 ~508.75
counterweight_frame_weight_s real#228 nil

counterweight_overtravel real#229 "54.83500000000001
counterweight_plate_depth real#230 @7.0 [=7.0,=12.0]
counterweight_plate_quantity int#231 "80

counterweight_plate_thickness int#232 [@1]

counterweight_plate_weight real#233 "49.28

counterweight_runby real#234 *11.289999999999992  [>=6.0,=<36.0]
counterweight_space real#235 *18.25

counterweight_stack_height real#236 *80.0

counterweight_stack_weight real#237 3942 4
counterweight_stack_weight_desired real#238 #3972.2949633333337
counterweight_system_weight real#239 ~536.75
counterweight_to_hoistway_rear real#240 6.0
counterweight_to_platform_rear real#241 *5.25
counterweight_u_bracket_protrusion real#242 [@0.75]
counterweight_weight real#243 ~4479.15  [=£56000]
counterweight_weight_desired real#244 *4509.044963333334
crosshead_bending_moment real#245 ~471581.16248833336
crosshead_deflection_index real#246 "34071738.98978209
deflector_sheave_diameter int#62 20

deflector_sheave_protrusion real#248 ~15.125

door_opening_strike_side str#249 @right  [member ({left,right]) ]
door_opening_type str#250 @side  [member ([center,side]) ]
door_operator_header_weight real#251 "63.0

door_operator_weight real#252 *198.0

door_space real#253 6.5

door_speed str#254 @double  [member ([single,double]) ]
governor_cable_length  real#255 *2130.0

hoistway_bracket_spacing real#258 @165.0

hoistway_depth real#257 @110.0

hoistway_floor_height real#258 @165.0

hoistway_overhead real#259 @192.0  £=0.0,=<360.0]
hoistway_pit_depth real#260 @72.0 [=0.0,=240.0)
hoistway_top_landing_to_underside_machine_beam real#261 *177.0
hoistway_travel real#262 @729.0

hoistway_width real#263 @90.0
hoist_cable_above_counterweight_car_bottom real#264 ~110.96000000000001
hoist_cable_length real#265 *1060.96

hoist_cable_load_car_side_car_bottom real#266 "121.35
hoist_cable_load_car_side_car_top real#267 "12.0
hoist_cable_load_counterweight_side_car_bottom real#268 *16.644000000000002
hotist_cable_load_counterweight_side_car_top real#269 "125.994
hoist_cable_quantity in#270 "5 D=3,=46]

hoist_cable_safety_factor real#271 ~11.08719520129227

hoist_cable_safety factor_minimum real#272 9.2

hoist_cable_traction_factor real#273 [@1.304]

hoist_cable_traction_ratio real#274 "1.8477584698342289
hoist_cable_traction_ratio_car_bottom_empty real#275 *1.7846068123888124
hoist_cable_traction_ratio_car_bottom_full real#276 ~1.789411799800375
hoist_cable_traction_ratio_car_top_empty real#277 *1.7003430015004086
hoist_cable_traction_ratio_car_top_full real#278 ~1.8477584698342289
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machine_acceleration_maximum real#279 [ 4.25]

machine_angle_of_contact real#280 ~152.40980990239777
machine_beam_bearing_plate_thickness int#281 [@1]
machine_beam_bending_moment_left_maximum real#282 *361109.3945705615
machine_beam_bending_moment_right_maximum real#283 *361109.3945705615
machine_beam_center_to_machine_sheave_center real#284 "-10.25
machine_beam_impact_load_left real#285 "12398.330481333334
machine_beam_impact_load_right real#286 "12398.330481333334
machine_beam_impact_load_total real#287 *24796.66096266667
machine_beam_length real#288 ~124.0

machine_beam_Joad_front_left real#289 ~7777.740806135171
machine_beam_load_front_right real#290 ~7777.740806135171
machine_beam_load_rear_left real#291 "5516.096199264831
machine_beam_load_rear_right real#292 *5516.096199264831
machine_beam_reaction_front_left real#293 "7407.37219631921
machine_beam_reaction_front_right real#294 ~7407.37219631921
machine_beam_reaction_rear_left real#295 %5253.424951680791
machine_beam_reaction_rear_right real#296 *5253.424951680791
machine_beam_safety_factor real#297 [@1.05]
machine_beam_section_modulus_left minimum real#298 ~23.6978040186931
machine_beam_section_modulus_right_minimum real#299 *23.6978040186931
machine_beam_support_bottom_to_machine_room_top real#300 "15.0
machine_beam_support_bottom_to_machine_room_top_spec real#301 @16.0
machine_beam_support_distance real#302 @118.0
machine_beam_support_front_to_hoistway real#303 @3.0
machine_beam_support_to_machine_beam_center real#304 *59.0
machine_beam_support_type str#305 @pocket  [member ([pocket,steel]) ]
machine_beam_total_load_left real#306 "12660.797148000001
machine_beam_total_load_right real#307 ~12660.797148000001
machine_beam_weight real#308 "262.46666666666664
machine_efficiency real#105 0.76  [>=0.0,=<1.0]
machine_gear_ratio_numeric real#106 *55.0

machine_groove_pressure real#311 "87.18766551111112
machine_groove_pressure_acceptable_maximum real#312 "90.0
machine_groove_pressure_constant real#313 *180.0
machine_sheave_center_to_front_machine_beam_support real#314 ~48.75
machine_sheave_height int#110 26
machine_sheave_to_deflector_sheave real#316 "46.125
machine_sheave_to_deflector_sheave_diagonal real#317 "54.88695769488413
machine_sheave_to_deflector_sheave_horizontal real#318 ~29.75
msheavegroove_model_id  str#319 “machine_groove_model_m01
machine_suspended load  real#320 "11153.830481333334
machine_total_weight real#321 *2239.0

minacceptablembeammodulus real#322 @23.6978040186931
motor_currert_supported_maximum int#323 [ 150]
motor_horsepower_required real#324 ~18.886930244270964  [=0.0,=<40.0]
motor_peak_current_required real#325 774.0031919030156
motor_torque_releveling real#326 "61.41343726391336

opening_count real#327 @6.0

opening_height real#328 @84.0

opening_to_hoistway_left int#329 @33

opening_to_hoistway_right int#330 ~15

opening_width_building  real#331 @42.0  [>=0.0,=72.0]

opening_width_door real#331 @42.0  [>=0.0,=<72.0]
platform_depth_spec int#333 ?84
platform_running_clearance real#334 [@1.25]

platform_to_hoistway_front real#335 ~7.75
platform_to_hoistway_left int#336 "8 [=8]
platform_to_hoistway_right int#337 *12  [D=8]
platform_weight real#338 "748.412
platform_weight_factor_ap int#339 ~7  [>=3,=€10]
platform_weight_factor_s int#340 “nil  [member([63,71])]
platform_weight_factor_x real#341 %2.354
platform_weight_factor_z real#342 ~2.0

platform_width int#343 @70 [>=60,=<1000]
safety_beam_bending_moment real#344 "419364.5631816667
safety_beam_between_guiderails real#345 %72.25

safety_beam_bg real#346 nil
safety_beam_load real#347 76527.074913333334
safety_beam_weight real#348 *119.3
sling_stile_length real#349 *130.94
sling_underbeam real#350 "117.0
sling_underbeam_space real#351 @21  [0=12,=€1000]
sling_weight real#352 7292.20187999999996

end

car#2

owner elevator#1-car

parameter

car_cable_hanger_weight int#4 ~30
car_duct_and_wiring_weight int#5 ~45
car_guideshoe_weight int#6 ~18
car_landing_switch_weight int#7 ~20
car_limit_switch_cam_weight int#8 ~35
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car_maintenance_station_weight int#9
car_supplement_weight  int#205 @0 D=0,=<500]
model 1d strifll  (@carl
end

car_buffer_model#12

owner
elevator#1-carbuffer

parameter
car_buffer_quantity_at_most int#183 "1 D=1,=<2]
car_buffer_load_total ~ real#181 "6264.247213333334
car_buffer_stroke_minimum real#185 *4.278273809523809 D=0.0,=14.0]
car_buffer_footing_channel_height real#17 "3.5
car_buffer_height real#18 "28.75
car_buffer_load_maximum int#19  "11000
car_buffer_load_minimum int#20  “2900
car_buffer_stroke int#21 "8

car_buffer_quantity int#182 1 D=1,=2]
model_id str#23  “model_ohl
end

car_guiderail_model#24
owner elevator#1-carguiderail

parameter
model_id str#26 @car_guiderail_model_m02
car_guiderail_weight int#27  "11

end

compensation_cable_model#28
owner elevator#1-compensationcable
parameter
compensation_cable_unit_weight_optimal real#213 "0.10824999999999999
compensation_cable_quantity_c02 int#31 "2
compensation_cable_unit_weight real#32 "0.1171
model_id str#33 “compensation_cable_model_m05
end

control_cable_model#34
owner elevator#1-controlcable

parameter

control_cable_unit_weight real#36 "0.167

model_id str#37 “control_cable_model_m01
end

counterweight_buffer_model#38

owner elevator#1-counterwtbuffer

parameter
counterweight_buffer_height real#40 "28.75
counterweight_buffer_load_maximum int#41 711000
counterweight_buffer_load_minimum int#42 2900
counterweight_buffer_stroke real#43 "8.25
model_id str#44 “model_mO1

end

counterweight_guard_required#45
owner elevator#1-counterwtguard

parameter

counterweight_guard_thickness int#47  ~0

model_id str#48 “counterwtguard_thickness_m01
end

counterweight_guiderail_model#49
owner elevator#1-counterwtguiderail
parameter
counterweight_weight real#243 ~4479.15  [=<56000]
counterweight_guiderail_unit_weight int#52 8
counterweight_weight_limit int#53 15000
model_id str#54 “counterweight_guiderail_model_mO1
end

crosshead_model#55
owner elevator#1-crosshead

parameter

crosshead_height real#57 "8.125

model_id str#58 “crosshead_model_m04
end

deflector_sheave_model#59

owner elevator#1-deflectorsheave

parameter
hoist_cable_diameter real#88 0.5
deflector_sheave_diameter_s int#62  ~20
deflector_sheave_protrusion real#63 ~15.125
deflector_sheave_weight int#64 250
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model_id str#65 “deflector_sheave_model_mO1
end

door_model#66

owner elevator#1-door

parameter
car_saf t_edge_weight int#68 7
door_opening_strike_side str#249 @right  [member ([left,right]) ]
door_opening_type str#250 @side  [member ( [center,side]) 1
door_operator_constant  real#71 1.5
door_operator_engine_weight int#72  [*135]
door_operator_header_weight real#251 "63.0
door_operator_weight real#252 "198.0

door_space real#253 6.5
opening_width_door real#331 @42.0 =0.0,=<72.0]
door_speed str#254 @double  [member ([single,double]) ]
model_id str#78 “door_model code m03
end

governor_model#79
owner elevator#1-governor
parameter
model_id str#81  governor_model_mO1
end

governor_cable_model#82
owner elevator#1-governorcable

parameter

governor_cable_diameter real#84 "~0.375

model_id str#85  (@govemor_cable_model_mO01
end

hoist_cable_model#86

owner elevator#1-hoistcable

parameter
hoist_cable_diameter real#88 0.5
hoist_cable_quantity_f int#270 "5 [>=3,=<6]
hoist_cable_ultimate_strength int#90 14500
hoist_cable_unit_weight real#91 "~0.03
model_id str#92  @hoist_cable_model_m05

end

car_intercom#93
owner elevator#1-intercom
parameter

spec str#195 @no  [member ([yes,nol)]
model_id str#96  “car_intercom_mO01
car_intercom_weight int#97 "0

end

car_lantern#98
owner elevator#1-lantern

parameter
spec str#196 @no  [member ([yes,no]) ]
model_id str#101 “car_lantern_m01
car_lantern_weight int#102 0

end

machine_model#103
owner elevator#1-machine

parameter
machine_efficiency real#105 ~0.76  [>=0.0,=<1.0]
machine_gear_ratio_numeric real#106 "55.0
machine_left offset real#107 8.0

machine_right_offset real#108 "8.0
machine_sheave_diameter int#109 *30
machine_sheave_height_f int#110 "26
machine_suspended_load_maximum int#111 13200

machine_weight int#112  *1700
model_id str#113 @machine_model_m02
end

machine_beam_model#114
owner elevator#1-mbeam
parameter
machine_beam_section_modulus real#116 "24.7
machine_beam_unit_weight real#117 "25.4
model_id str#118 @machine_beam_model_mO01
end

motor_generator_model#119
owner elevator#1-motgenerator
parameter
motor_peak_current_required real#121 @nil
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model_id str#122 “nil
motor_generator_current_maximum int#123  “nil
end

motor#124

owner elevator#1-motor

parameter
motor_horsepower_required real#324 *18.886930244270964 [>=0.0,=540.0]
mode]_id str#127 “motor_model_m03
motor_current_maximum int#128 260
motor_current_supported_maximum int#129 { 150]

motor_horsepower int#130 "20
motor_weight int#131 539

end

car_phone#132

owner elevator#1-phone

parameter
spec * str#199 @yes [member ([yes,nol) ]
model_id str#135 “car_phone_m02
car_phone_weight int#136 10

end

platform_model#137
owner elevator#1-platform

parameter
car_capacity int#191 @3000 [=2000,=4000]
model_id str#140 “platform_model_m02
platform_depth int#333 (@84
platform_height real#142 "6.625
platform_width_f int#343 @70 [=60,=<1000]
end

car_position_indicator#144
owner elevator#1-positionind

parameter
spec str#200 @yes  [member ( [yes,nol) ]
model_id str#147 “car_position_indicator_m02
car_position_indicator_weight int#148 12

end

safety_beam_model#149
owner elevator#1-safety

parameter
safety_beam_bending_moment real#151 nil
safetu_beam_Jload_ real#152 nil
model_id str#153 “safety_beam_model_mO1
safety_beam_a real#154 "1.69
safety_beam_b int#155 "1

safety_beam_bending_moment_maximum int#156 "682500
safety_beam_constant real#157 *2.25
safety_beam_height int#158 "9
safety_beam_load_maximum int#159 "8000

end

sling_model#160

owner elevator#1-sling

parameter
crosshead_bending_moment real#245 "471581.16248833336
crosshead_deflection_index real#246 "34071738.98978209
model_id str#164 “sling_model_m01
sling_bending_moment_maximum int#165 "~705000
sling_deflection_index_maximum int#166 ~84600000
sling_weight_factor_a  real#167 1.5
sling_weight_factor_b real#168 "1.002
sling_weight_factor_c int#169 "56

end
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