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ABSTRACT

KEYW ORD

This study is part of three-dimensional(3D) heat transfer analysis program developmental process. The program is T 4ts{{ A

being developed without it's own built in 3D-modeller. So 3D-model must be created from another 3D-modeller such

H ol &
EERE

as generic CAD programs and imported to the developed program. After that, according to the 3D-geometric data form o =4 A A
imported model, 3D-mesh created for numerical calculation. But the 3D-model created from another 3D-modelleris 24 xpz Alut
likely to have errors in it's geometric data such as mismatch of position between vertexes or surfaces. these errors make

it difficult to create 3D-mesh for calculation. These errors are must be detected and cured in the pre-process before ~ Numerical methods

creating 3D-mesh. So, in this study four kinds of filters and functions are developed and tested. Firstly, 'vertex error

==

Heat transfer
Unstructured grid, matrix solver

filter' is developed for detecting and curing for position data errors between vertexes. Secondly, ‘normal vector error  Cell-centered scheme
filter' is developed for errors of surface's normal vector in 3D-model. Thirdly, 'intersection filter' is developed for

extracting and creating intersection surface between adjacent objects. fourthly, "polygon-line filter' is developed for
indicating outlines of object in 3D-model. the developed filters and functions were tested on several shapes of
3D-models. and confirmed applicability. these developed filters and functions will be applied to the developed program

and tested and modified continuously for less errors and more accuracy.
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Fig. 1. heat transfer analysis Process
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Algorithm1

funtion 2.7 A9 =

1. STL file 29

2. 47t mesh B2 vertexarr array(x,y,z), edgearr array
(vertex Index1,vertex Index2, face index1,face index2),

facearr array(vertex Index1,vertex Index2,vertex Index3)

/\(131/%]
3. for edgel in edgearr array
4. flag = abnormal state
5. for edge? in edgearr array
6. if edgel = edge2 then
7. Continue
8. end if
9

. if edgel.start point = edge2.end point and
edgel.end point = edge2.start point then

10. flag = Normal state

11. end for

12. end for

Algorithm?2

funtion B2 9] A4

. newfacearr array(vertex Index) A4d

. for face in facearr array(7]& A2t 4])

. if face.vertex1 = face.vertex2 then Continue
. end if

. if face.vertex2 = face.vertex3 then Continue
. end if

. if face.vertex3 = face.vertex1l then Continue
.end if

O 3 O U B WN

9. newfacearr.add(face)
10. end for

11. facearr =newfacearr

2.3. Normal vector 2% HA I
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Algorithm3
funtion Normal vector

Z A7 uf4)

1. for facel in facearr array(7]& 2]

2. Normalvectorl = getNormalvector(facel)

3. CentorPoint1 = getFaceCentorPoint(facel)

4 linel=setLine(CentorPoint1,CentorPoint1+Normalvecto
r1*10000)

5. Intersectioncount=0

6. for face2 in facearr array (7] 42t 4)

7. if facel = face2 then

8. Continue

9. end if

10. if checkLineFacelntersection(linel,face2 )=True then

11.

12.

13.

14.

15.

16.

17.

Intersectioncount =Intersectioncount+1

end if

end for

if ModulusOperator(Intersectioncount,2) = 1 then
error_normal_vectorfacearr.add(facel)

end if

end for

Fig. 6 fixing Normal vector according to the order of vertex in
triangle surface

Algorithm4

funtion Normal vector

1. facel =first face in facearr array (71 42 4)

2. Normalvectorl = getNormalvector(facel)

3. CentorPointl = getFaceCentorPoint(facel)

4. linel=setLine(CentorPoint1,CentorPoint1+Normalvectorl*
10000)

3. Intersectioncount=0

6. for face2 in facearr array(7]& 42t )

7. if facel = face? then

8. Continue

9. end if

10. if checkLineFacelntersection(linel,face2 )=True then
11.
12.
14.
15.
16.
17.
18.
19.

Intersectioncount =Intersectioncount+1

end if

if ModulusOperator(Intersectioncount,2) = 1 then
basicNormalvector= Normalvectorl

else.

basicNormalvector= Normalvectorl * (=1)

end if

recursive_funtion( facel)

92  KIEAE Journal, Vol. 16, No. 1, Feb. 2016

recursive_funtion( facel)
. if facel.recursive_flag =false then
. return

.end if
. facel.recursive_flag =true

U A~ W N =

. if CheckVertexOrderDirection(facel, facel.nearfacel) =
same then

6. reverseVertexOrderDirection(facel.nearfacel)

7. recursive_funtion( facel.nearfacel)

8.

9. recursive_funtion( facel.nearfacel)

10. endif

11. if CheckVertexOrderDirection(facel, facel.nearfacel) =

same then

else

12. reverseVertexOrderDirection(facel.nearfacel)

13. recursive_funtion( facel.nearfacel)

14. else

15. recursive_funtion( facel.nearfacel)

16. endif

17. if CheckVertexOrderDirection(facel, facel.nearfacel) =
same then

18.

19.

20.

21.

22.

reverseVertexOrderDirection(facel.nearfacel)
recursive_funtion( facel.nearfacel)
else

recursive_funtion( facel.nearfacel)
endif
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