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Fig. 1 Research route of the topic
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Tab. 1 Key parameters of back frame header
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Fig. 2 The meaning of key parameters of back frame header-front view
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Fig. 3 The content of the knowledge base platform
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Fig. 4 Complex points cloud data
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DefClass: create_3d_line(ug_base_part);

#E UK
(String ~ Parameter  Modifiable ) M_POINT_STRING:

“12,2,3;23,4,3;1,2,3;34,56,23”;

(number Parameter Modifiable) Radius: .1;
(number Parameter Modifiable) dia: .2;
(number Parameter Modifiable) th: .05;
(number) in_dia: dia:-th:*2;

(list) my_point_s: SplitString( M_POINT_STRING:, “;” );

#E U S HHE R

(list) point_list: loop

{
for $S_p in my_point_s:;
for $p is SplitString( $S_p, .’ );
for $x is makenumber(nth(1,$p));
for $y is makenumber(nth(2,$p));
for $z is makenumber(nth(3,$p));
for $P_end is point($x,$y,$z);
collect $p_end;

1

(integer) point_num: Length( point_list: );

#R 25 a] it 28 H s

(Child) my_method: {
Class, cal_point_method;

b

#0] U B AT TiAL 21

(list) line_points_pre: loop

{
for $ii from 1 to point_num:-2 by 1;
for $p1 is nth( $ii, point_list: );
for $p2 is nth($ii+1,point list:);
for $p3 is nth($ii+2,point_list:);
for $re_list is my_method:my_get_value:($p1, $p2, $p3,
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Radius:);
collect {nth(1,$re_list),nth(2,$re_list) };
h
(list) line_points: {{0.first(point_list:) } }+
line_points_pre:+{{last(point_list:),0} };

#E T IR) A B
(Child list) sg-line: {
Class, ug_line;
quantity; Length( line_points:)-1;
Start_Point,nth(2, nth(child:index: ,line_points:));
End_Point, nth(1,nth(child:index:+1,line_points:));
1
# SR SE A5 5
(list) arc_points: loop
{
for $ii from 1 to point_num:-2 by 1;
for $p1 is nth( $ii, point_list: );
for $p2 is nth($ii+1,point_list:);
for $p3 is nth($ii+2,point_list:);
for $re_list is my_method:my_get_value:($p1, $p2, $p3,
Radius:);
collect
nth(4,$re_list) };
b
#7425
(Child list) sg-arc: {

Class, ug_arc;

{nth(1,$re_list),nth(2,$re_list),nth(3,$re_list),

quantity; Length( arc_points:);

Radius, Radius:;

start_angle, O;

end_angle, 180-nth(4, nth(child:index: ,arc_points:));

center, nth(3, nth(child:index: ,arc_points:));

x_axis, nth(l, nth(child:index: ,arc_points:))-nth(3,
nth(child:index: ,arc_points:));

y_axis, nth(2, nth(child:index: ,arc_points:))-nth(3,
nth(child:index: ,arc_points:));
b
#7122

(Child) sg_ug_tube: {
Class, ug_tube;
guide, sg_arc:+sg_line:;
Outer_Diameter, dia:;
Inner_Diameter, in_dia:;
b
RS TS R B RPN
DefClass: cal_point_method (ug_base_part);

(Method List) my_get_value:(point $p01, point $p02, Point $p03,
number $rad) @{

$x1 < LocalX($p01);
$yl < Local Y ($p01);
$z1 < LocalZ($p01);

$x2 <« LocalX($p02);
$y2 < Local Y($p02);
$22 < LocalZ($p02);

$x3 < LocalX($p03);
$y3 < Local Y($p03);
$z3 < LocalZ($p03);

$radius < $rad;

$11 < sqrt( ($x2-$x1)*($x2-$x )+($y2-$y ) *($y2-$y 1)+
($22-$21)*($z2-$z1) );

$12 < sqrt( ($x3-$x2)*($x3-$x2)+($y3-$y2)*($y3-$y2)+
($23-$22)*($23-$22));

$13 < sqrt( ($x3-$x1)*($x3-$x1)+($y3-$y ) *($y3-$y 1)+
($23-$z1)*($23-$z1));

$angle < arccos(($11*$11+$12*$12-$13*$13)/(2*$11*$12));

$tt < $radius/tan( $angle/2);
$tl < $t/$ll;
$t2 < $tt/$12;

$point_t01 < $p02+$t1*($p01-$p02);
$point_t02 < $p02+$t2*($p03-$p02);

$point_mid < $point_t01+0.5*($point_t02-$point_t01);

$k01 < $tt*cos( $angle/2);
$k02 < $radius/sin( $angle/2);
$kk < $k02/$k01;
$origin01 < $p02+3$kk*($point-mid-$p02);
$my _list< {$point_t01, $point_t02, $origin01, $angle};
b
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Fig. 5 3D model of the connected pipes
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Fig. 6 The group frames of the supercritical boiler water wall
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Knowledge Based Fast Design Research for Space Complex Pipelines Used

in Supercritical Boiler
CHENG Huihui, HE Yuan, HE Yafei

(School of Intelligent Manufacturing and Control Engineering,

Shanghai Polytechnic University, Shanghai 201209, China)

Abstract: The mature product based on their design experience and knowledge capitalization and define key configuration and key
parameters for the products are analyzed. According to these key parameters and the relation between them, it can build the knowledge
base platform for the product. The key parameters in the platform can define the product and generate detail points cloud data for the
detail model based on the knowledge driven. These points cloud data can be leveraged by the complex pipeline generating algorithm.
Based on a 3D CAD tool, it can quickly generate the 3D space pipeline model. Considered convenience of the production and manu-
facturability, huge pipelines will be automatic segmented according to the key level information, to different sub-groups which will be
sent to the workshop. Based on the knowledge driven method, it can fast design the space complex pipeline of supercritical boiler with
expert experience, and enhance the efficiency and quality.

Keywords: knowledge base; space pipeline model; points cloud data; fast design



