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CIl-b LS

=
eH_
_1_]
S. L
%H_ —
}.L
Al (m?®/m) | &R fF+ [T arvyy—F (m®/m)
% FR —— avyy—+k ——
E A X b (m?*/m) & & X b
(D)| ewE 61.797 65. 847
SUERA TS U — 19. 625
BTavoU—h 5. 746 8. 324
& 5 61.797 65. 847 19. 625 5. 746 8.324
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R, =6.670, R, = 4.340, R; = 8.680

BIJE t, = 0.300, RAHE t, = 0.100

a, = 11.2945306, «; = 200000000, «, = 70.0000000

h, = 1.700, 4% t= 0.200
L. =R/, - R; = 6.670 - 4.340
L, =L, X Sin a; = 2.330 X Sin 2070000000

.
I

(Ry — R, ) - L, =( 8680 - 4.340 ) -

h; =L, X Cos a; = 2.330 X Cos 20.0000000

0. 796907

2.330

0. 796907

3. 543093

2. 189484

=

_;H_

1]

S. L

j=al o

o T2

o ol

1]

Lo
L

AL A

________________________________________ 1
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2.189484

15. 703206

27. 449352

1) #& HI
(1) F%EtWrm
a. FEBEmrm .
= ‘:;———_—-—_
~
////
7 s
o -
/ :
7/ 7
!/ ok
//// R
I y
[ s 1
=
________________________________________ 1
R, = 6.670, R, = 4.340, ZZTJ&Z t, = 0.300
PR E t, = 0.000, "R&E t, = 0.100
as; = 20.0000000, a, = 7070000000
ELTEL Y L, = 0.796907, h,
r1:R1+to+t1+t2
= 6.670 + 0.300 + 0.000 + 0.100
I'z:Rz‘l'to‘l'tl‘l'tz
= 4,340 + 0.300 + 0.000 + 0.100
Va-1=( 7 X r,* X a3 /360" —-1/2 X L, Xhy; ) X 2
= (x X 7.070* X 2070000000 / 360°
- 1/2 X 0.796907 X 2.189484 ) X 2
Va2 =7 X 1,2 X a, / 360° X 2
= X 4.740° X 700000000 / 360° X 2
Va = Va-1+ Va2 = 15.703206 + 27.449352

43. 152558
43.153 m’ /m




EYA NZ bz /
b. FELH-Wrmm ////
vl
/s
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// ?
!/
[/
[/
[
o - L _
(| .
- t o \é— - L3
= Ve R
L,

L.
r———"""F"""""F"""F""""""""F"”""”""”""”"¥"""\"¥"\"¥\"F¥VV—¥V V7V /W /™ = —|
: R, = 4.340, R, = 8.680, BI1/E t, = 0.300, h, = 1.700 :
| AR L, = 0.000, RAHEt, =0.100 |
: T TEL Y L, = 3.543093 :
I |
: r3:R3+to+t1+t2 :
| = 8.680 + 0.300 + 0.000 + 0.100 = 9.080 |
: |
| L. =Jr:*- h.* - L, =/ 9.080° - 1.700° - 3.543093 = 5.376346 :
| , ., h, o 1. 700 ) |
|« = Sin = Sin! —— = 1077908632 |
| T 9. 080 |
. - - _

Vb_lzﬁ X r32>< al’ /3600_1/2>< (L3+L4 ) X h1
= 7 X 9.080° X 10:7908632 / 360°
- 1/2 X ( 3.543093 + 5.376346 ) X 1.700 = 0.182293
Vb2 = L, X h, = 5.376346 X 1.700 = 9.139788
Vb = ( Vb-1 + Vb2 ) X 2
= ( 0.182293 + 9.139788 ) X 2 = 18.644162
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2.189484

16. 704327

29. 814622

(2)  HAWrim
a. FEEWrmE
(el
— ——\ ]
4
e
////
/ {
7/ 7
i/
i ’
I y
1 s L
=
_______________________________________ 1
R, = 6.670, R, = 4.340, BIT/= t, = 0.300
PR E t, = 0.000, "R&E t, = 0.100
At = 0.200
as = 2070000000, «. = 7050000000
REOLSTIE LD L. 0.796907, h,
T, =R, + t, + t; + t, + t
= 6.670 + 0.300 + 0.000 + 0.100 + 0.200
ro = R, + to + t;, + t, + t
= 4.340 + 0.300 + 0.000 + 0.100 + 0.200
_______________________________________ |
Vsa_l = ( 7T X 1‘12 X 3 / 360o - 1/2 X Lz ><h3 > X 2
= ( X 7.270° X 200000000 / 360°
- 1/2 X 0.796907 X 2.189484 ) X 2
Vsa—2 = © X 1% X a, / 360° X 2
= 7 X 4.940> X 700000000 / 360° X 2
Vsa = Vsa-1 + Vsa-2 = 16.704327 + 29.814622
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EYA NZ bz /
b. FHEBEErm ol
vl
/s
////
// ?
//
[/
[/
[
. - S. L _
i1 .
- t o \é— - L3
- [ R
L,
L.
r e e 1
| R, = 4.340, R, = 8.680, BTJZ t, = 0.300 :
: BTG t, = 0,000, WAEt, = 0.100 |
| 44t =0.200, h, = 1.700 :
: RELSHE LD L, = 3.543093 |
| I
:r3:R3+to+t1+tz+t :
| = 8.680 + 0.300 + 0.000 + 0.100 + 0.200 = 9.280 :
|
| |
| L, =Jr:* - h,* - L, =/ 9.280° - 1.700>° - 3.543093 = 5.579867 :
| , ., hi o 1. 700 ) |
| «,” = Sin = Sin! — = 1075556036
| rs 9. 280 |
L
VSb—1:7'C X I'sz X 061’/3600_1/2><(L3+L4> X hl
= 7 X 9.280> X 10:5556036 / 360°
- 1/2 X ( 3.543093 + 5.579867 ) X 1.700 = 0.178282
Vsb-2 = L, X h, = 5.579867 X 1.700 = 9.485774
Vsb = ( Vsb-1 + Vsb-2 ) X 2
= ( 0.178282 + 9.485774 ) X 2 = 19.328112

19.328 m® /m
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2) WffiFar 2z J—F
a. FECEWrmE

S. L
r = —— = ——— 7
: R, = 6.670, R, = 4.340, 21 t, = 0.300 I
| ARAME t, = 0.000, KA t, =0.100 |
: as = 2070000000, «, = 700000000 :
| |
: r, = R, + ty + t, = 6.670 + 0.300 + 0.000 = 6.970 I
| r. =R, + to + t: = 4.340 + 0.300 + 0.000 = 4.640 |
.- - _J
Fal =2xn X r, X as; / 360° X 2
=27 X 6.970 X 2070000000 / 360° X 2 = 4.865978
Fa2 =2n X r, X a. / 360" X 2
=2x X 4.640 X 700000000 / 360° X 2 = 11. 337659
Fa = Fal + Fa2 = 4.865978 + 11. 337659 = 16. 203637

16.204 m’,/m
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b. T o

R, = 4.340, R, = 8.680, ZTJ/E t, = 0.300, h, = 1.700
BWEmE t, = 0.000, R&E t, = 0.100

rs = R; + to + t, = 8680 + 0.300 + 0.000 = 8.980
, . h, 1700 )
a: = Sin? = Sin' — = 10.9124946
T3 8. 980
_______________________________________ |
Fb =27n X r; X «a, / 360° X 2
=2x X 8.980 X 109124946 / 360° X 2 = 3.420643
= 3.421 m* /m
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3) =7 Y—Fh
(1) %EtWrm

a. mlLaryr7J—}

o1
o1

|

| R, = 6.670, R, = 4.340, R, = 8.680

: BT/ t, = 0.300, h, = 1.700

| as = 2070000000, a, = 70° 0000000

|

| r. =R, + t, = 6670 + 0.300

: r, =R, + to = 4.340 + 0.300

| rs =R, + t, = 8680 + 0.300

|

| ‘

| L. =JR.® - n,t =J 8.680° - 1.700°
|

| /—

L. =Jr.t - he =J 8.980° - 1.700°
| . h, 1,700

| a: = Sin® = Sin"

| R, 8. 680

| , . h, _ 1.700

| a: = Sin? = Sin"

| r, 8. 980
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6.970
4. 640
8. 980

8.511898

8.817619

11. 2945306

10: 9124946



V.

VCI

aX(r,” = R,” ) X as; /360" X 2

X ( 6.970° — 6.670° ) X 20.0000000 / 360° X 2

ﬂX(rzz_Rzz) X a4/3600 X 2

7 X ( 4.640° - 4.340° ) X 7070000000 / 360° X 2

v, + v, = 1.428377 + 3.291342

T X ri® X a, / 360°

7 X 8.980° X 10.9124946 / 360°

1/2 Xh, XL; =1/2 X 1.700 X 8.817619
7 X Ri*X a, / 360°

r X 8.680° X 11.2945306 / 360°

1/2 Xh, XL, =1/2 X 1.700 X 8.511898

U1+U2_(03+U4)
7.679343 + 7.494976 - ( 7.426001 + 7.235113 )

V., +V, X 2= 4719719 + 0.513205 X 2
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. 428377

. 291342

. 719719

7.679343
7.494976

7.426001

7.235113

. 513205

5.746129
5.746 m*® /m




(2)  ><HLWrim

a. mlLaryr7J—h

L,
R, = 6.670, R, = 4.340, R, = 8.680

BITE t, = 0.300, h, = 1.700

A t=0.130

a, = 11.2945306, «- = 200000000, a., = 700000000

R, + to + t = 6.670 + 0.300 + 0.130

~
I

r. =R, + ty + t = 4.340 + 0.300 + 0.130
rs = R; + ty + t = 8680 + 0.300 + 0.130
L, =Jrs®> - h? :/ 9.110° - 1.700°
) . h, . 1. 700
o, = Sin = Sin ——
T 9.110
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= 7.100
= 4.770
= 9.110

= 8.949978

= 10. 7549039



VSZ

VCSI

aX(r,” = R,” ) X as; /360" X 2

X ( 7.100° - 6.670° ) X 20.0000000 / 360° X 2

ﬂX(rzz_Rzz) X a4/3600 X 2

7 X ( 4.770° - 4.340° ) X 70:0000000 / 360° X 2

Lsi T Vs = 2.066854 + 4.785885

7T X rgz X al’ /3600
7 X 9.110° X 10:7549039 / 360°
1/2 Xh, X L, =1/2 X 1.700 X 8.949978

REtlm, BTLar 27 U — MUBET v, ~ v,

Usi T Vs — Uss
7.789161 + 7.607481 — 14.661114

= Vg + Vg X 2= 6.852739 + 0.735528 X 2
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. 066854

. 785885

. 852739

7.789161
7.607481

14.

661114

. 735528

8. 323795
8.324 m® /m




N
=
X

R, = 6.670, R, = 4.340, R, = 8.680
BEITE t, = 0.300, h, = 1.700, BIFEWRPER t, = 0.000
. = 1172945306, «, = 2070000000, «. = 700000000

r. =R, +(Ct, /2)= 6.670+ (0.000 /2) = 6.670
r+ =R, +(t, /2)= 4.340 + ( 0.000 / 2 ) = 4.340
rs =R, +(Ct, /2)= 8680+ (0.00 /2) = 8.680
, . h, o 1. 700 )
a, = Sin® = Sin! ——m = 11:2945306
rs 8. 680
Va = KetWmaoZE L 27V —FLD = 5.746129
Ve = XWrmoBETar 27V —FL0 = 8.323795
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< BB >

Wil = (27 X R, X as /360" + 272 X R, X a, / 360
+ 27 X Ry X a, /360" ) X 2
= (27 X 6.670 X 2070000000 / 360°
+ 27 X 4.340 X 700000000 / 360°
+ 27 X 8.680 X 1172945306 / 360° ) X 2 = 18.683279
= 18.683 m*,/m
FR = Ve - (272 X 1, X as /360 +27x X 1, X a, / 360°

G&ip) +27 X ry X a, /3600 ) X t, X 2

5.746129 — ( 27 X 6.670 X 200000000 / 360°

+ 27 X 4.340 X 7070000000 / 360°

+ 27 X 8.680 X 1172945306 / 360° ) X 0.000 X 2 = 5.746129

5.746 m* /Pt

FW = Ve - (27 X 1, X ay /360 +27 X 1y, X a, / 360°
(3ZHh) + 27 X 1y X a /3607 ) X t, X 2
= 8.323795 - (27 X 6.670 X 20.0000000 / 360°

+ 27 X 4.340 X 700000000 / 360°
+ 27 X 8.680 X 11.2945306 / 360° ) X 0.000 X 2

8.323795
8.324 m® / # JT
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DI-b

e
eH_
_q
S.
jSal =
i 2
%H— —
}.L
Al (m*/m) | & + |[3v2U—F (m'/m)
% FR —— avyy—+k ——
B F X ik (m*/m) & &t X
(D] Lasxpm 43. 982 46. 862
EgwAFFILSY— 16. 204
(3)| FHxMm 18.815 19.396
FEmAFaLs U —k 3.421
®)| &F 10. 860 11.437
AviR—kazyy—h 4.916 5.492
BTa s U—Fh 5.719 7.698
& B 73.657|  77.695 19. 625 10. 635 13.190
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g o
k%) 1919
I R
g —
~
-
s
7
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e / SN
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| S
S. L !
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: \ 61 J N —
}-L . r)| 9’1 "q '_C\
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@ \\\\\
Lo
Ls
E IR EA
________________________________________ s

R, =6.670, R, = 4.340, R; = 8.680, R, =13.97000, Rs = 1.000

r; = 1.878737

BmILJE t, = 0.300, t, = 0.450, WRfFE t, = 0.150

[
[
|
I
|
|
|
I
[
o = 7°1503334, a, = 1873218569, a; = 2070000000, «, = 7070000000 :
I
h, = 1.700, &#ft=0.170 :
[
rs =R, + t, = 8.680 + 0.300 = 8.980 :
I
r. =R, + to =13.97000 + 0.450 = 14. 42000 l
|
L. =R, - R, = 6.670 — 4.340 = 2.330 I
|
L. =1L, X Sin as; = 2.330 X Sin 200000000 = 0.796907 :
I
L, =(Rs; -R,)-L, =( 868 - 4.340 ) — 0.796907 = 3.543093 :

1-3-40



Ax = (R; - Rs ) X Cos a; — L;

= ( 8.680 - 1.000 ) X Cos 7:1503334 — 3.543093 = 4.077179
Ay = (R; - R; ) X Sin «a,
= ( 8.680 - 1.000 ) X Sin 7.1503334 = 0.955954
Bx = r; OXJEE = 3.942404
By = r; OYJEIE = 0.548951
YR4 = R, DY JEfE = 11. 356540
Cx = R, X Sin a, = 13.97000 X Sin 183218569 = 4.391534
Cy = R, X Cos a, - YR4 = 13.97000 X Cos 183218569 — 11.356540
= 1.905260
Dx = rys X Sin a, = 14.42000 X Sin 183218569 = 4.532994

Dy = r, X Cos a: — YR4 = 14.42000 X Cos 1873218569 — 11. 356540

= 2.332447
Ex =Jr;*> - h,? - L, Z\/ 8.980° - 1.700° - 3.543093 = 5.274526
Ey = h, = 1.700
C’x=(h, + YR4) X Tan a-
= ( 1.700 + 11.356540 ) X Tan 18.3218569 = 4.323564
C’y= h, = 1.700
h: = h, - Ay = 1.700 - 0.955954 = 0.744046
h, = h, - By = 1.700 - 0.548951 = 1.151049
Fx =Bx +Jr: % - h,’ = 3.942404 +J 1.878737* — 1.151049*
= 5.427240
) Ex - Ax ) 5.274526 - 4.077179
0, = Tan" - a, = Tan"
h, 0. 744046
- 1873218569 = 3978208221
0, = 90" - ( a, T oa. + 0, )
=90° - ( 7.1503334 + 18.3218569 + 39.8208221 ) = 2477069876
. h, 1151049 ) )
8: = Cos - - ay = Coss — — 18.3218569 = 33.8952068
Is 1. 878737
hs = ( R1 - Rz ) X COS a3
= ( 6.670 — 4.340 ) X Cos 20.0000000 = 2.189484



1-3-42

2.189484

15. 950869

28. 031506

1) #& HI
(1) F%EtWrm
a. FEBEmrm .
= ‘:;———_—-—_
/////
7 s
’ 4 "
. 7
// ok
//// E
I y
[ | s L
=
________________________________________ 1
R, = 6.670, R, = 4.340, BIT/= t, = 0.300
PR E t, = 0.000, "R&E t, = 0.150
as; = 2070000000, «, = 700000000
REOLSTIE LD L, = 0.796907, h,
r1:R1+to+t1+t2
= 6.670 + 0.300 + 0.000 + 0.150
I'z:Rz‘l'to‘l'tl‘l'tz
= 4.340 + 0.300 + 0.000 + 0.150
Va-1=( 7 X r,* X a3 /360" —-1/2 X L, Xhy; ) X 2
= (7 X 7.120* X 2070000000 / 360°
- 1/2 X 0.796907 X 2.189484 ) X 2
Va2=7n X 1r,° X a, / 360° X 2
= 7 X 4.790> X 700000000 / 360° X 2
Va = Va-1 + Va2 = 15.950869 + 28.031506

43. 982375
43.982 m’ /m




EYA NZ bz /
b. FELH-Wrmm ////
vl
/s
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// ?
//
[/
[/
[
H - L -
Iy R
4; 1o \ é T3
N~
N ~ -
~ T, ——
_ .

L.
r———"""F"""""F"""F""""""""F"”""”""”""”"¥"""\"¥"\"¥\"F¥VV—¥V V7V /W /™ = —|
: R, = 4.340, R, = 8.680, BI1/E t, = 0.300, h, = 1.700 :
| AEFAME L, = 0.000, RAEE . =0.150 |
: T TEL Y L, = 3.543093 :
I |
: r3:R3+to+t1+t2 :
| = 8.680 + 0.300 + 0.000 + 0.150 = 9.130 |
: |
| L. =Jr:*- h.* - L, =/ 9.130° - 1.700° - 3.543093 = 5.427241 :
| , ., h, o 1. 700 ) |
|« = Sin = Sin! —— = 1077310647 |
| rs 9.130 |
L _

Vb_lzﬁ X r32>< al’ /3600_1/2>< (L3+L4> X h1
= 7 X 9.130° X 107310647 / 360°
- 1/2 X ( 3.543093 + 5.427241 ) X 1.700 = 0.181273
Vb2 = L, X h, = 5.427241 X 1.700 = 9.226310
Vb = ( Vb-1 + Vb2 ) X 2
= ( 0.181273 + 9.226310 ) X 2 = 18.815166
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18.815 m’ /m




c. A /38— MNMEH|

R
-

ha

: R, = 13.97000, r; = 1.878737, BWTJE t,’ = 0.450, h, = 1.700 —I
: a. = 18° 3218569 :
| FEHiELDY YR4 = 11.356540, Dx = 4.532994, Dy = 2.332447 I
: C’ x = 4.323564, Fx = b5.427240 I
| h, = 1.151049, 60, = 33° 8952068 l
| |
| r. =R, + t, = 13.97000 + 0.450 = 14. 42000 I
: hs =Dy - h, = 2.332447 - 1.700 = 0.632447 I
| L, =Fx - C x= 5427240 - 4.323564 = 1.103676 I
‘-]
Ve-l=(xn X rs’*X 03 /360" -1/2 X L, X h, ) X 2
= (n© X 1.878737° X 338952068 / 360°
- 1/2 X 1.103676 X 1.151049 ) X 2 = 0.817697
Ve2= 1/2 X (C'x +Dx ) X hs X 2
= 1/2 X ( 4.323564 + 4.532994 ) X 0.632447 X 2 = 5.601304
Ve-3 = { X 1,2 X a, /3600 - 1/2 XDxX (YRA + Dy) } X 2
= { © X 14.42000> X 183218569 / 360°
~ 1/2 X 4.532994 X ( 11.356540 + 2.332447 ) } X 2 = 4.441126
Ve = Vel + Ve—2 + Ve-3
= 0.817697 + 5.601304 + 4.441126 = 10. 860127

10.860 m® ,/m
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2.189484

16. 805975

30. 056524

(2)  HAWrim
a. FEEWrmE
(el
~ i:::"’—-—_
o
7
’/ // -
74 \
/17 7
/! / ok
I y
L1 LS. L
E
_______________________________________ .
R, = 6.670, R, = 4.340, BIT/= t, = 0.300
PR E t, = 0.000, "R&E t, = 0.150
APEt = 0.170
as = 2070000000, «. = 7050000000
REOLSTIE LD L, = 0.796907,
T, =R, + t, + t; + t, + t
= 6.670 + 0.300 + 0.000 + 0.150 + 0.170
ro = R, + to + t;, + t, + t
= 4.340 + 0.300 + 0.000 + 0.150 + 0.170
_______________________________________ |
Vsa_l = ( 7T X 1‘12 X 3 / 360o - 1/2 X Lz ><h3 > X 2
= (X 7.290° X 200000000 / 360°
- 1/2 X 0.796907 X 2.189484 ) X 2
Vsa—2 = © X 1% X a, / 360° X 2
= 7 X 4.960° X 700000000 / 360° X 2
Vsa = Vsa-l + Vsa-2 = 16.805975 + 30. 056524
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________________________________________ 1
R, = 4.340, R, = 8.680, BT/ t, = 0.300 :
BIEAHEt, = 0.000, WfHEt, = 0.150 |
&Pt = 0.170, h, = 1.700 :
RELSHE LD L, = 3.543093 |
I
r3:R3+to+t1+tz+t :
= 8.680 + 0.300 + 0.000 + 0.150 + 0.170 = 9.300 :
|
L., =Jr:> - h* - L, =/ 9.300> - 1.700° - 3.543093 = 5.600211 l
, ., h, o 1. 700 . |
«:’ = Sin = Sin! — = 1075326439
s 9. 300 |
]
VSb—1:7'C X I'sz X 061’/3600_1/2><(L3+L4> X hl
= n© X 9.300° X 10:5326439 / 360°
- 1/2 X ( 3.543093 + 5.600211 ) X 1.700 = 0.177890
Vsb-2 = L, X h, = 5.600211 X 1.700 = 9.520359
Vsb = ( Vsb-1 + Vsb-2 ) X 2
= ( 0.177890 + 9.520359 ) X 2 = 19. 396498

19.396 m® ,/m




C.

A 23— MEH]

YR A4

y

4. 323564

1. 151049
14. 47000

1. 928737

35.0378728

4. 548711
2.379912
5.490019

0.679912
1. 166455

0.932247

6. 032366
) X 2

4.471989

R, = 13.97000, r, = 1.878737, EILJE t, = 0.450, &t = 0.
h, = 1.700, «, = 1873218569
RELTIELY YR4 = 11.356540, B x = 3.942404, C’ x
h,
r. =R, + t, + t=13.97000 + 0.450 + 0. 050
wWrs = rs + t= 1.878737 + 0.050
;" = Cos" h—4, - a, = Cos™ ﬂ - 18.3218569=
W T s 1. 928737
D’ ’x= r, X Sin a, = 14.47000 X Sin 18.3218569
Dy=r1r, X Cos a, - YR4
= 14. 47000 X Cos 18.3218569 — 11. 356540
F’x=Bx +wrs; X Sin ( 0, + a, )
= 3.942404 + 1.928737 X Sin( 35.0378728 + 1873218569 )=
h: =D’y - h, = 2.379912 - 1.700
L, = F x - C’ x= 5.490019 - 4.323564
Vsec-1 = (X wrs; * X 60, /360 —1/2 X L, X h, ) X
= ( X 1.928737* X 35.0378728 / 360°
- 1/2 X 1.166455 X 1.151049 ) X 2
Vsc2=1/2 X (C'x +D ' x ) X hs X 2
= 1/2 X ( 4.323564 + 4.548711 ) X 0.679912 X 2
Vsc-3={ nXr.* X a, /360 -1/2 X DDx X ( YR4 + D’
= { 7 X 14.47000° X 18.3218569 / 360°
- 1/2 X 4.548711 X ( 11.356540 + 2.379912 ) } X 2
Vsc = Vsc-1 + Vsc—2 + Vsc-3

0.932247 + 6.032366 + 4.471989
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11. 436602
11.437 m*® /m




2) WffiFar 2z J—F
a. FECEWrmE

S. L
r = —— = ——— 7
: R, = 6.670, R, = 4.340, 21 t, = 0.300 I
| ARAME . = 0.000, KR t, =0.150 |
: as = 2070000000, «, = 700000000 :
| |
: r, = R, + ty + t, = 6.670 + 0.300 + 0.000 = 6.970 I
| r. =R, + to + t: = 4.340 + 0.300 + 0.000 = 4.640 |
.- - _J
Fal =2xn X r, X as; / 360° X 2
=27 X 6.970 X 2070000000 / 360° X 2 = 4.865978
Fa2 =2n X r, X a. / 360" X 2
=2x X 4.640 X 700000000 / 360° X 2 = 11. 337659
Fa = Fal + Fa2 = 4.865978 + 11. 337659 = 16. 203637

16.204 m’,/m
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b. T o

R, = 4.340, R, = 8.680, ZTJ/E t, = 0.300, h, = 1.700
TS t, = 0.000, R&E t, = 0.150

rs = R; + to + t, = 8680 + 0.300 + 0.000 = 8.980
, . h, 1700 )
a: = Sin? = Sin' — = 10.9124946
T3 8. 980
_______________________________________ |
Fb =27n X r; X «a, / 360° X 2
=2x X 8.980 X 109124946 / 360° X 2 = 3.420643
= 3.421 m* /m
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3) =7 Y—Fh
(1) %EtWrm

a. mlLaryr7J—}

|l Ls
\ S. L _ _

R: o)
':"‘ 64% ° '_C\
P2 3\\ *
N < =

N \\\ ‘

~ _ ~——— ]

L. B
e
l R, = 6.670, R, = 4.340, R, = 8.680, R; = 1.000
| h, = 1.700, BTJE t, = 0.300
I a, = 771503334, «, = 1873218569, «, = 2070000000, «, = 700000000
| REILIEL Y Ax = 4.077179, Ay = 0.955954, E x = b5.274526
: L, = 3.543093, h, = 0.744046, 0., = 2427069876
|
: r., =R, + t, = 6.670 + 0.300 = 6.970
| r, =R, + t, = 4.340 + 0.300 = 4.640
: rs = R; + to, = 8.680 + 0.300 = 8.980
| hs =Ay = 0.955954
| , . hy o 1. 700 )
| «,” = Sin" = Sin! — = 109124946
| rs 8. 980
: 0, = 6., = 24° 7069876
| L., =71, X Cos a, = 8.980 X Cos 1079124946 = 8.817619
. _
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V.

VCI

aX(r,” - R,” ) Xas; /360 X 2

X ( 6.970° — 6.670° ) X 20.0000000 / 360° X 2

ﬂX(rzz_Rzz) Xa4 /3600 XZ

7 X ( 4.640° - 4.340° ) X 7070000000 / 360° X 2

v, + v, = 1.428377 + 3.291342

7 X r3® X a, / 360°

7 X 8.980° X 10.9124946 / 360°

1/2 Xh, XL,

1/2 X 1.700 X 8.817619

r X R;* X a; / 360°

r X 8.680° X 7.1503334 / 360°

1/2 X (Ax + L; ) X h;,

1/2 X ( 4.077179 + 3.543093 ) X 0.955954
1/2 X {(Ax + Ls )+(Ex +L; )} Xh,

1/2 X

r XR;* X 60, / 360°
n X 1.000° X 24.7069876 / 360°

v, + vy, = (vs * vy Vs * Vs )
7.679343 + 7.494976

- ( 4.701247 + 3.642315 + 6.115274 + 0.215609 )

Vi + Vy, X 2= 4719719 + 0.499874 X 2
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{( 4.077179+ 3.543093) +( 5.274526+ 3.543093) } X

1. 428377

3.291342

4.719719

7.679343

7.494976

4.701247

3. 642315

0. 744046
6. 115274

0. 215609

0.499874

5. 719467
5.719 m® /m




b. foX—krar 7 J—F

R, = 13.97000, Rs; = 1.000, rs = 1.878737, B ITJE t, = 0.450
., = 1873218569
Ax = 4.077179, C’ x= 4.323564, E x = b5.274526, F x = 5.427240
h, = 0.744046, h, = 1.151049, 6, 39.8208221, 6, = 33.8952068

I
I
I
I
I
I
r. = R, + t, = 13.97000 + 0.450 = 14. 42000 :
I
Gx =Ax+JR:? - h,? =4 077179+J 1.000* - 0.744046*> = 4.745307 :
L, = Fx - C’ x = 5.427240 - 4.323564 = 1.103676 |
L. = Gx - C’x = 4.745307 — 4.323564 = 0.421743 :
L; = Ex - Gx = b5.274526 - 4.745307 = 0.529219 |
. h. i 0. 744046 . i I
0, = Cos" - a, = Cos' ——— - 18.3218569 = 23.6009202 |
R; 1. 000 |
_______________________________________ _
v: =(7xn X rs’* X 05 /360 -1/2 X L, X h, ) X 2
= ( © X 1.878737* X 33.8952068 / 360°
- 1/2 X 1.103676 X 1.151049 ) X 2 = 0.817697
L = (n X Rs* X 0, /360" —1/2 X L, X h, )X 2
= (£ X 1.000* X 236009202 / 360°
- 1/2 X 0.421743 X 0.744046 ) X 2 = 0.098118
vs; =1{1/2 X L; X hs - n© X Rs> X (6, - 6, ) /360 } X 2
= { 1/2 X 0.529219 X 0.744046
- 7 X 1.000° X ( 39.8208221-23.6009202 ) / 360" } X2 = 0.110673
U 4 :{7'C><<I'4Z_R42>><CE2/3600}><2
= {7 X (14.42000* - 13.97000* ) X 18.3218569 / 360° } X2 = 4.085308
Ve = v, — vy + 03 + vy
= 0.817697 — 0.098118 + 0.110673 + 4.085308 = 4.915560
= 4.916 m’ /m
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(2)  ><HLWrim

a. BlLary7VU—Fh

S. L _
=
N T—_
\\ \\ \\\\\
L,
r e e e 1
| R, = 6.670, R, = 4.340, R, = 8.680 :
I BIE ¢, = 0.300, h, = 1.700 |
| &% t=0.100 :
: ay = 71503334, as = 2070000000, «, = 700000000 |
| I
: r, =R, + to + t = 6.670 + 0.300 + 0.100 = 7.070 :
| r. =R, + to + t = 4.340 + 0.300 + 0.100 = 4.740 :
: r, =Ry + to + t = 8680 + 0.300 + 0.100 = 9.080 |
| gy g LT00 . I
| e’ = Sint —— = Sin’t —— = 1077908632 |
| 3 ‘ !
| L, =r1s X Cos a;’ = 9.080 X Cos 1057908632 = 8.919439 I
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Vs = X(r,;* - R:* ) X a; / 360" X 2

= X ( 7.070° — 6.670> ) X 20:0000000 / 360° X 2 = 1.918466
Ve = nX(r,> - Ry,* ) X a, /360" X 2

= 1 X ( 4.740° - 4.340* ) X 70.0000000 / 360° X 2 = 4.437325
Vg = Vs + s = 1.918466 + 4.437325 = 6.355791
U s1 - T X 1‘32 X 061, / 3600

= 7 X 9.080° X 10:7908632 / 360° = 7.763816
U s2 = 1/2 X h, X L,

= 1/2 X 1.700 X 8.919439 = 7.581523

1

Vs, = Vst T Vsz = U
= 7.763816 + 7.581523 — 14.674445 = 0.670894
Vesi = Vg + Vg X 2 = 6.355791 + 0.670894 X 2 = 7.697579

= 7.698 m®’,/m
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b. foX—krar 7 J—F

S. L
r-r-—-—————~——f—&7—FF7"/TH®m""7FT 7" m
R, = 13.97000, R; = 1.000, r, = 1.878737 |
TR t, = 0.450, &%t = 0.050, a, = 1873218569 :
LR L Y h, = 0.744046, h, = 1.151049, 6, = 398208221 I
Ax = 4.077179, Bx = 3.942404, C’ x = 4.323564 :
Ex = b5.274526 |
r. =R, + t, + t = 13.97000 + 0.450 + 0.050 = 14. 47000 :
wrs = rs + t = 1.878737 + 0.050 = 1.928737 :
I
F’x = Bx -+\/vv1'5’2 - h.? = 3.942404 +\/ 1.928737* - 1.151049 I
= 5.490019 :
Gx = Ax +JR:* - h,? = 4.077179 +\/ 1.000° — 0.744046° I
= 4.745307 :
I
L, =F x - C x = 5.490019 - 4.323564 = 1.166455 :
L, =Gx - C’ x = 4.745307 — 4.323564 = 0.421743 I
L, = Ex - Gx = b5.274526 — 4.745307 = 0.529219 :
, ) h, ) 1. 151049 . ) |
0, = Cos' ———— —a, = Cos' ——————— - 183218569 = 350378728 |
W T 1. 928737 |
 h, . 0. 744046 . ) |
0, = Cos' —a, = Cos' ———— - 1873218569 = 2376009202 |
R; 1. 000 |
_______________________________________ —
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V1 =(n X wrs'? X 60; /360 -1/2 X L, X h, ) X 2
= (& X 1.928737° X 35.0378728 / 360°

- 1/2 X 1.166455 X 1.151049 ) X 2 = 0.932247
v, = (7 XRs* X 0, /360" -—1/2 X L, X h, ) X 2
= (7 X 1.000* X 236009202 / 360°
- 1/2 X 0.421743 X 0.744046 ) X 2 = 0.098118

v; =1{1/2 XL, X h, — 7 X R:> X(0, - 60, ) /360 } X 2
= {1/2 X 0.529219 X 0.744046

- 1 X 1.000° X (39:8208221 — 23.6009202)/ 360° } X2 = 0.110673
v, =7 X (rs" - R, ) X a, /360" X 2
= 1 X (14.47000° -13.97000* ) X 18.3218569 / 360° X2 = 4.547225
Ve = V1 — 0z + 03 + Uy
= 0.932247 - 0.098118 + 0.110673 + 4.547225 = 5.492027
= 5.492 m® /m
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N
=
X

N
R, = 6.670, R, = 4.340, R, = 8.680, R, = 1.000
BEITE t, = 0.300, h, = 1.700, BIFEWRPER t, = 0.000
o, = 771503334, «, = 2070000000, «, = 7070000000
0, = itWrmoELa 27 —FED = 2477069876
0, = gE~EXLY(0,)) = 398208221
r. =R, +(Ct,/2)= 6670+ (0.000/2) = 6.670
re =R, +(t, /2)= 4340 + (0.000 / 2) = 4,340
rs =Rs +(Ct, /2)= 868 + (0.000 /2) = 8.680
rs =R; +(Ct, /2)= 1.000+ (0.000/ 2) = 1.000
Vo = KitmoZETLar 27 —FED = 5.719467
Ve = XWmoELa 27 ) —RFED = 7.697579
Ve = @&imof o "—rarz)—RrED = 4.915560
Ve = XHAMEDA "= ka7 J—KhED = 5.492027
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< BB >

Witi = (27 X R, X as /360° + 2z X R, X a, / 360
+27 X Ry X a, /360" +2x X R; X 0, / 360° ) X 2
= (2x X 6.670 X 200000000 / 360°
+ 27 X 4.340 X 70.0000000 / 360°
+ 271 X 8.680 X 7:1503334 / 360°
+ 27 X 1.000 X 2477069876 / 360° ) X 2 = 18.290069
= 18.290 m* /m
FK=Va - (27 X r, X a3 /360" +27x X r» X «a. / 360°

GREHD) +27 X ry X a, /360" + 27 X rs X 0, /3607 ) X t, X 2
5.719467 - ( 27 X 6.670 X 2070000000 / 360°

+ 27 X 4.340 X 7070000000 / 360°

+ 27 X 8.680 X 771503334 / 360°

+ 27 X 1.000 X 2477069876 / 360° ) X 0.000 X 2 = 5.719467

5.719 m® / » it

FW = Ve - (27 X 1y X ay /360 +27 X 1y, X a, / 360°
(Zfh) + 27 X ry X a, /360 + 27 X rs X 6, /360 ) X t, X 2
7.697579 — ( 27z X 6.670 X 2070000000 / 360°
+ 27 X 4.340 X 7070000000 / 360°
+ 27 X 8.680 X 771503334 / 360°
+ 27 X 1.000 X 2477069876 / 360° ) X 0.000 X 2 = 7.697579
= 7.698 m?*/ » T

<A N— k>
W =22 X Rs X 0, / 360° X 2
=27 X 1.000 X 398208221 / 360° X 2 = 1.390009
= 1.390 m®* /m

FR = HEHMEOA > —har 2 U —RMNIFET = 4.916 m®>/ »F
F%E

FE = XHWEOA N — a2 U —RNIFELUT = 5.492 m*/ »
(3Z4h)
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31
S
-

R, = 6.670, R, = 4.340, BBTJ=Z t, = 0.300
BISmE () t, = 0.000, REAFFE(2K) t5 = 0.100
as = 2000000000, a., = 700000000

r, =R, + ty + t, + t,
= 6.670 + 0.300 + 0.000 + 0.100 = 17.070
r. =R, + to + t, + t,
= 4.340 + 0.300 + 0.000 + 0.100 = 4.740
- - - _

= (272 Xr, X as /3600 +27x Xr, X as /3607 ) X 2
= (27 X 7.070 X 2070000000 / 360°
+ 27 X 4.740 X 700000000 /360° ) X 2

16. 517796
16.518 m® ,/m
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DII-a LS

=
=
_q
jSal =
Ao 2
%H- —
}.L
|
Al (m*/m) | & + |[3v2U—F (m'/m)
% FR —— avyy—+k ——
& &f X ik (m*/m) & &t X
(D] Lasxpm 46. 519 49. 479
EgwAFFILSY— 16. 361
(3)| FHxMm 19.328 19.909
FEmAFaLs U —k 3.420
®)| &F 11. 494 12.086
AviR—kazyy—h 5. 568 6.160
BTa s U—Fh 6. 685 8.679
& B 77.341 81.474 19.781 12.253 14.839
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@,
8 19" 19/
D~
=
o3
o , 00" Q0
o]
_;H_
_I_I
S. L
680
b= -3
H < =
I'L
< L.
oL TE
________________________________________ 1

R, =6.670, R, = 4.340, R; = 8.680, R, =13.97000, Rs = 1.000

r; = 2.374080

BmILJE t, = 0.350, t, = 0.500, WRfFJE t. = 0.250

[
[
|
I
|
|
|
I
[
o = 7°1503334, a, = 1873218569, a; = 2070000000, «, = 7070000000 :
I
h, = 1.700, &#ft=0.170 :
[
rs =R, + t, = 8.680 + 0.350 = 9.030 :
I
r. =R, + to =13.97000 + 0.500 = 14. 47000 l
|
L. =R, - R, = 6.670 — 4.340 = 2.330 I
|
L. =1L, X Sin as; = 2.330 X Sin 200000000 = 0.796907 :
I
L, =(Rs; -R,)-L, =( 868 - 4.340 ) — 0.796907 = 3.543093 :
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Ax = (R; - Rs ) X Cos a; — L;

= ( 8.680 - 1.000 ) X Cos 7:1503334 — 3.543093 = 4.077179
Ay = (R; - R; ) X Sin «a,
= ( 8.680 - 1.000 ) X Sin 7.1503334 = 0.955954
Bx = r; OXJEE = 3.802408
By = r; OYJEIE = 0.126184
YR4 = R, DY JEfE = 11. 356540
Cx = R, X Sin «a, = 13.97000 X Sin 1873218569 = 4.391534
Cy = R, X Cos a, - YR4 = 13.97000 X Cos 183218569 — 11.356540
= 1.905260
Dx = rs X Sin a, = 14.47000 X Sin 183218569 = 4.548711

Dy = r, X Cos a: — YR4 = 14.47000 X Cos 1873218569 — 11. 356540

= 2.379912

Ex =Jr;*> - h,? - L, Z\/ 9.030* - 1.700° - 3.543093 = b5.325441
Ey = h, = 1.700
C’x=(h, + YR4) X Tan a-

= ( 1.700 + 11.356540 ) X Tan 18.3218569 = 4.323564
C’y= h, = 1.700
h: = h, - Ay = 1.700 - 0.955954 = 0.744046
h, = h, - By = 1.700 - 0.126184 = 1.573816
Fx =Bx +Jr: % - h,’ = 3.802408 +J 2.374080° — 1.573816°

= b5.579867
) Ex - Ax ) 5.325441 - 4.077179
0, = Tan" - a, = Tan"
h, 0. 744046
- 1873218569 = 40: 8804289

0, = 90" - ( a, T oa. + 0, )

=90° - ( 7.1503334 + 18.3218569 + 408804289 ) = 236473808

. h, 1573816 ) )
8: = Cos - - ay = Coss — — 18.3218569 = 30. 1554862
Is 2. 374080

hs = ( R1 - Rz ) X COS a3

= ( 6.670 — 4.340 ) X Cos 20.0000000 = 2.189484



1) i Al
(1) F%EtWrm

a. LERErm -
gits ///’——
//////
/ // -
/ |~
/7 7
/ / oB
[/ -

<
r e e N
| R, = 6.670, R, = 4.340, L= t, = 0.350 |
: BB Et, = 0.000, RAE t, = 0.250 l
| @s = 2070000000, ., = 7070000000 |
I LR L Y L, = 0.796907, h, = 2.189484 :
| I
Ir1=R1+to+t1+t2 :
| = 6.670 + 0.350 + 0.000 + 0.250 = 7.270 I
:r22R2+to+t1+tz I
| = 4.340 + 0.350 + 0.000 + 0.250 = 4,940 I
.-
Va-l1=(n X r,> X a; /360" - 1/2 X L, Xh,; ) X 2
= (g X 7.270° X 2070000000 / 360°
- 1/2 X 0.796907 X 2.189484 ) X 2 = 16.704327
Va2 =7 X r,> X a, /360" X 2
= X 4.940*> X 700000000 / 360° X 2 = 29.814622
Va = Va-1+ Va2 = 16.704327 + 29.814622 = 46.518949

= 46.519 m’,/m
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<17 M2 Bk -~
b. FEBH-WrIE el
avs
/s
// /
/
/7 ?
//
[/
[/
[
H - L -
| ‘ R:
.SI— o ‘ ; T3
AN ~
N ~—
~_ m— ]
_ .

L.
r———"""F"""""F"""F""""""""F"”""”""”""”"¥"""\"¥"\"¥\"F¥VV—¥V V7V /W /™ = ‘|
: R, = 4.340, R, = 8.680, BI1/E t, = 0.350, h, = 1.700 :
| ZEFAME L, = 0.000, RAHE . =0.250 |
: T TEL Y L, = 3.543093 :
I |
: r3:R3+to+t1+t2 :
| = 8.680 + 0.350 + 0.000 + 0.250 = 9.280 |
: |
| L. =Jr:*- h.* - L, =/ 9.280° - 1.700° - 3.543093 = 5.579867 :
| , ., h, o 1. 700 ) |
|« = Sin = Sin! —— = 1075556036 |
| rs 9. 280 |
L _

Vb_lzﬁ X r32>< al’ /3600_1/2>< (L3+L4> X h1
= 1 X 9.280° X 10:5556036 / 360°
- 1/2 X ( 3.543093 + 5.579867 ) X 1.700 = 0.178282
Vb2 = L, X h, = 5.579867 X 1.700 = 9.485774
Vb = ( Vb-1 + Vb2 ) X 2
= ( 0.178282 + 9.485774 ) X 2 = 19.328112
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19.328 m’ /' m




C.

A 23— MEH]

YR A4

h,

2.379912
5. 579867
30. 1554862

14. 47000

0.679912
1. 256303

0.989242

6. 032366
JoX 2

4.471989

R, = 13.97000, r; = 2.374080, 28 TJZ t, = 0.500, h, = 1.700
a, = 18.3218569
LR L Y YR4 = 11.356540, Dx = 4.548711, Dy
C’x = 4.323564, F x
h., = 1.573816, 0,
r. =R, + t, = 13.97000 + 0.500
hs =Dy - h, = 2.379912 - 1.700
L, = Fx - C’x= b5.579867 — 4.323564
Ve-l=(n X r;’?X 60, /360" - 1/2 X L, X h, ) X 2
= (X 2.374080° X 30.1554862 / 360°
- 1/2 X 1.256303 X 1.573816 ) X 2
Ve2= 1/2 X (C'x +Dx ) X h, X 2
= 1/2 X ( 4.323564 + 4.548711 ) X 0.679912 X 2
Ve-3 = { X 1,2 X a, /360" -1/2 XDxX ( YR4 + Dy)
= { 1 X 14.47000° X 183218569 / 360°
- 1/2 X 4.548711 X ( 11.356540 + 2.379912 ) } X 2
Ve = Vel + Ve2 + Ve-3

0.989242 + 6.032366 + 4.471989
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11. 493597
11.494 m*® /m




h,

2.189484

17.577236

31. 901948

(2)  HAWrim
a. FEEWrmE
il o — ]
= //1,’:___
/// —
/?ﬁ////
Y -
// { \
////// 7
o
//// // 2
I y
LI LS. L
E
_______________________________________ 1
R, = 6.670, R, = 4.340, BIT/= t, = 0.350
PR E t, = 0.000, "R&E t, = 0.250
APEt = 0.170
as = 2070000000, «. = 7050000000
REOLSTIE LD L, = 0.796907,
T, =R, + t, + t; + t, + t
= 6.670 + 0.350 + 0.000 + 0.250 + 0.170
ro = R, + to + t;, + t, + t
= 4.340 + 0.350 + 0.000 + 0.250 + 0.170
_______________________________________ |
Vsa_l = ( 7T X 1‘12 X a3 / 360o - 1/2 X Lz ><h3 > X 2
= (X 7.440° X 200000000 / 360°
- 1/2 X 0.796907 X 2.189484 ) X 2
Vsa—2 = © X 1% X a, / 360° X 2
= 7 X 5.110> X 700000000 / 360° X 2
Vsa = Vsa-1 + Vsa-2 = 17.577236 + 31.901948
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49. 479184
49.479 m® /m
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<17 M2 Bk -~
b. FEBH-WrIE el
avs
/s
////
/7 ?
//
[/
[/
[
.! { _ S. L _
|1 ‘ R:
- I -
< to 3 s
AN ~
N ~—
\\ T — ]
_ .
L.
- -/ B
| R, = 4.340, R, = 8.680, BITJE t, = 0.350 :
: EIGAHE t, = 0.000, WHEt, = 0.250 |
| &ft =0.170, h, = 1.700 :
: RELSHE LD L, = 3.543093 |
| I
:r3:R3+to+t1+tz+t :
| = 8.680 + 0.350 + 0.000 + 0.250 + 0.170 = 9.450 I
| |
|
| L, =Jr:* - h,* - L, =/ 9.450> - 1.700° - 3.543093 = 5.752739 :
| , ., h, o 1. 700 ) |
| «,” = Sin = Sin! — = 1073635961
| rs 9. 450 |
L
VSb—1:7'C X I'sz X 061’/3600_1/2><(L3+L4> X hl
= 7 X 9.450*> X 1093635961 / 360°
- 1/2 X ( 3.543093 + 5.752739 ) X 1.700 = 0.175011
Vsb-2 = L, X h, = 5.752739 X 1.700 = 9.779656
Vsb = ( Vsb-1 + Vsb-2 ) X 2
= ( 0.175011 + 9.779656 ) X 2 = 19.909334

19.909 m® m
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C.

A 23— MEH]

YR A4

h,

b

R, = 13.97000, rs = 2.374080, ZZTJ&E t, = 0.500, &t = 0.050
h, = 1.700, «, = 1873218569
RELTIELY YR4 = 11.356540, B x = 3.802408, C’ x = 4.323564
h, = 1.573816
r., =R, + t, + t=13.97000 + 0.500 + 0.050 = 14. 52000
Wrs = rs + t= 2.374080 + 0.050 = 2.424080
_ h, ) 1. 573816 N 3
0,” = Cos' ———— - a, = Cos' —————— - 18.3218569= 31.1936217
W T s 2.424080
D’x=r, X Sin a, = 14.52000 X Sin 18.3218569 = 4.564429
Dy=r1r, X Cos a, - YR4
= 14.52000 X Cos 18.3218569 — 11. 356540 = 2.427378
F’x=Bx +wrs; X Sin ( 0, + a, )
= 3.802408 + 2.424080 X Sin( 31.1936217 + 1873218569 )= b5.646118
h: =D’y - h, = 2.427378 - 1.700 = 0.727378
L, =F x - C’ x= 5.646118 - 4.323564 = 1.322554
Vsc-1 = (X wrs * X 05 /360 —-1/2 X L, X h, ) X 2
= (© X 2.424080*> X 3171936217 / 360°
- 1/2 X 1.322554 X 1.573816 ) X 2 = 1.117711
Vsc2=1/2 X (C'x +D ' x ) X hs X 2
= 1/2 X ( 4.323564 + 4.564429 ) X 0.727378 X 2 = 6.464931
Vse3={ nXr,® X a, /360" -1/2 X DDx X (YR + D'y ) } X 2
= { 7 X 14.52000° X 18.3218569 / 360°
- 1/2 X 4.564429 X ( 11.356540 + 2.427378 ) } X 2 = 4.502940
Vsc = Vsc-1 + Vsc—2 + Vsc-3
= 1.117711 + 6.464931 + 4.502940 = 12. 085582

12.086 m® ,/m
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2) WffiFar 2z J—F
a. FECEWrmE

S. L
r = —— = ——— 7
: R, = 6.670, R, = 4.340, 21 t, = 0.350 I
| ARAME . = 0.000, AR t, =0.250 |
: as = 2070000000, «, = 700000000 :
| |
: r, = R, + ty + t, = 6.670 + 0.350 + 0.000 = 7.020 I
| r. =R, + to + t: = 4.340 + 0.350 + 0.000 = 4.690 |
.- - _J
Fal =2xn X r, X as; / 360° X 2
=27 X 7.020 X 2070000000 / 360° X 2 = 4.900885
Fa2 =2n X r, X a. / 360" X 2
=2x X 4.690 X 700000000 / 360° X 2 = 11. 459832
Fa = Fal + Fa2 = 4.900885 + 11.459832 = 16. 360717

16.361 m’,/m
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b. FHEEH e

R, = 4.340, R, = 8.680, ZTJ/E t, = 0.350, h, = 1.700
TS t, = 0.000, R&FE t, = 0.250

rs = R; + to + t, = 8680 + 0.350 + 0.000 = 9.030
: ., _h, L1700 O
a, = Sin” = Sin! —— = 10: 8513360
T3 9. 030
_______________________________________ |
Fb =27n X r; X «a, / 360° X 2
=2x X 9.030 X 108513360 / 360° X 2 = 3.420411
= 3.420 m* /m
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3) =7 Y—Fh
(1) %EtWrm

a. mlLaryr7J—}

‘ L,
S. L _ _
R: o)
':"‘ 64% ° '_C\
\ A\ :
— <
R}

o T~__ \

~_ —— ]

Ly ]
o
l R, = 6.670, R, = 4.340, R, = 8.680, R; = 1.000
| h, = 1.700, BTJE t, = 0.350
I a, = 771503334, «, = 1873218569, «, = 2070000000, «, = 700000000
| REILIEL Y Ax = 4.077179, Ay = 0.955954, E x = b5.325441
: L, = 3.543093, h, = 0.744046, 0. = 236473808
|
: r., =R, + t, = 6.670 + 0.350 = 7.020
| r, =R, + t, = 4.340 + 0.350 = 4.690
: rs =R, + to, = 8.680 + 0.350 = 9.030
| h, =Ay = 0.955954
| , .. h, o 1. 700 )
| «,” = Sin" = Sin! — = 10: 8513360
| rs 9. 030
: b, =0, = 93° 6473808
| L., =r1; X Cos a, = 9.030 X Cos 108513360 = 8.868534
.- - I
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V.

VCI

aX(r,” - R,” ) Xas; /360 X 2

7 X ( 7.020° - 6.670° ) X 20.0000000 / 360° X 2

ﬂX(rzz_Rzz) Xa4 /3600 XZ

7 X ( 4.690° - 4.340° ) X 7070000000 / 360" X 2

v, + v, = 1.6725649 + 3.861279

7 X r3® X a, / 360°

7 X 9.030° X 10.8513360 / 360°

1/2 Xh, XL,

1/2 X 1.700 X 8.868534

r X R;* X a; / 360°

r X 8.680° X 7.1503334 / 360°

1/2 X (Ax + L; ) X h;,

1/2 X ( 4.077179 + 3.543093 ) X 0.955954
1/2 X {(Ax + Ls )+(Ex +L; )} Xh,

1/2 X

r XR;* X 60, / 360°
7 X 1.000° X 2376473808 / 360°

v, + vy, = (vs * vy Vs * Vs )
7.721578 + 7.538254

- ( 4.701247 + 3.642315 + 6.134215 + 0.206362 )

Vi + V, X 2= 5.533828 + 0.575693 X 2
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{( 4.077179+ 3.543093) +( 5.325441+ 3.543093) } X

1. 672549

3.861279

5. 533828

7.721578

7.538254

4.701247

3. 642315

0. 744046
6. 134215

0. 206362

0. 575693

6. 685214
6.685 m® /m




b. foX—krar 7 J—F

h,

R, = 13.97000, Rs; = 1.000, rs = 2.374080, ZETJE t, = 0.500
., = 1873218569
Ax = 4.077179, C’ x= 4.323564, E x = b5.325441, F x = b5.579867
h, = 0.744046, h, = 1.573816, 0, 40.8804289, 6, = 30.1554862

I
I
I
I
I
I
r.s = R, + t, = 13.97000 + 0.500 = 14. 47000 :
I
Gx =Ax+JR:%? - h,? =4, 077179+J 1.000* - 0.744046*> = 4.745307 :
L, = Fx - C’ x = 5.579867 — 4.323564 = 1.256303 |
L. = Gx - C’x = 4.745307 — 4.323564 = 0.421743 :
L: = Ex - Gx = b5.325441 - 4.745307 = 0.580134 |
. ho L 0. 744046 . i I
0, = Cos - a, = Cos' ——— - 18.3218569 = 23.6009202 |
R; 1. 000 |
_______________________________________ _
v: =(7xn X rs’* X 05 /360 -1/2 X L, X h, ) X 2
= ( © X 2.374080* X 30:1554862 / 360°
- 1/2 X 1.256303 X 1.573816 ) X 2 = 0.989242
L = (n X Rs* X 0, /360" —1/2 X L, X h, )X 2
= (£ X 1.000* X 236009202 / 360°
- 1/2 X 0.421743 X 0.744046 ) X 2 = 0.098118
vs; =1{1/2 X L; X hs - n© X Rs> X (6, - 6, ) /360 } X 2
= { 1/2 X 0.580134 X 0.744046
- 7 X 1.000° X ( 40.8804289-23:6009202 ) / 360" } X2 = 0.130062
U 4 :{7'C><<I'4Z_R42>><C¥2/3600}><2
= {7z X (14.47000* - 13.97000* ) X 183218569 / 360° } X2 = 4.547225
Ve = v, — vy + 03 + vy
= 0.989242 - 0.098118 + 0.130062 + 4.547225 = 5.568411
= 5.568 m’,/m
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(2)  ><HLWrim

a. BlLary7VU—Fh

S. L _
<
N ~
N ~
\\ B
L,
r e e e ]
| R, = 6.670, R, = 4.340, R, = 8.680 :
I BT/E t, = 0.350, h, = 1.700 |
| 4% t=0.100 :
: ar = 7.1503334, as = 2070000000, a. = 7070000000 |
| I
: r, =R, + t, + t = 6.670 + 0.350 + 0.100 = 7.120 :
| r. =R, + to + t = 4.340 + 0.350 + 0. 100 = 4.790 :
: rs =R, + t, + t = 8680 + 0.350 + 0.100 = 9.130 |
| S h, 1. 700 . I
| . = Sin ; = Sin T30 = 1007310647 |
| 3 ‘ !
| L. =71, X Cos a:’ = 9.130 X Cos 107310647 = 8.970334 :
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Vs = X(r,;* - R:* ) X a; / 360" X 2

= X ( 7.120° - 6.670*> ) X 20:0000000 / 360° X 2 = 2.166128
Ve = nX(r,> - Ry,* ) X a, /360" X 2

= X ( 4.790° - 4.340* ) X 70.0000000 / 360° X 2 = 5.019480
Vs = vs + s = 2.166128 + 5.019480 = 7.185608
U s1 - T X 1‘32 X 061, / 3600

= 7 X 9.130° X 10.7310647 / 360° = 7.806057
U s2 = 1/2 X h, X L,

=1/2 X 1.700 X 8.970334 = 7.624784

1

Ve = xatWm, Loy s U — MIUEBEE v, ~ ve OFAFE = 14.684139

Vs, = Vst T Vsz = U
= 7.806057 + 7.624784 — 14.684139 = 0.746702
Vesi = Vg + Vg X 2 = 7.185608 + 0.746702 X 2 = 8.679012

= 8.679 m’,/m
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b. foX—krar 7 J—F

L
S. L
Iy
B <

O
r-r-—-—————~——f—&7—FF7"/TH®m""7FT 7" m
R, = 13.97000, R; = 1.000, r; = 2.374080 |
TR t, = 0.500, &%t =0.050, a, = 1873218569 :
LR L Y h, = 0.744046, h, = 1.573816, O, = 408804289 I
Ax = 4.077179, Bx = 3.802408, C’ x = 4.323564 :
Ex = b5.325441 |
r. =R, + t, + t = 13.97000 + 0.500 + 0.050 = 14. 52000 :
wWrs = rs + t = 2.374080 + 0.050 = 2.424080 :
I
F’x = Bx -+\/vv1'5’2 - h.* = 3.802408 +\/ 2.424080° — 1.573816° I
= 5.646118 :
Gx = Ax +JR:* - h,? = 4.077179 +\/ 1.000° — 0.744046° I
= 4.745307 :
I
L, =F x - C x = 5.646118 — 4.323564 = 1.322554 :
L, =Gx - C’ x = 4.745307 — 4.323564 = 0.421743 I
L, = Ex - Gx = b5.325441 — 4.745307 = 0.580134 :
i ) h, ) 1.573816 . ) |
0, = Cos' ———— —a, = Cos' ————— - 1873218569 = 31.1936217 |
W T 2. 424080 |
 h, . 0. 744046 . ) |
0, = Cos' —a, = Cos' ———— - 1873218569 = 2376009202 |
R; 1. 000 |
_______________________________________ —
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V1 =(n X wrs'? X 60; /360 -1/2 X L, X h, ) X 2
= (& X 2.424080° X 31.1936217 / 360°

- 1/2 X 1.322554 X 1.573816 ) X 2 = 1.117711
v, = (7 XRs* X 0, /360" -—1/2 X L, X h, ) X 2
= (7 X 1.000* X 236009202 / 360°
- 1/2 X 0.421743 X 0.744046 ) X 2 = 0.098118

v; =1{1/2 XL, X h, — 7 X R:> X(0, - 60, ) /360 } X 2
= {1/2 X 0.580134 X 0.744046

- 1 X 1.000° X (40:8804289 — 23.6009202)/ 360° } X2 = 0.130062
v, =7 X (rs" - R, ) X a, /360" X 2
= 1 X (14.52000° -13.97000* ) X 18.3218569 / 360° X2 = 5.010741
Ve = V1 — 0z + 03 + Uy
= 1.117711 - 0.098118 + 0.130062 + 5.010741 = 6.160396
= 6.160 m*®,m
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N
=
X

N
R, = 6.670, R, = 4.340, R, = 8.680, R, = 1.000
BEITJE t, = 0.350, h, = 1.700, BIFFEWRPER t, = 0.000
o, = 771503334, «, = 2070000000, «, = 7070000000
0, = itWrmoELa 27 —FED = 2376473808
0, = gE~EXLY(0,)) = 40: 8804289
r. =R, +(Ct,/2)= 6670+ (0.000/2) = 6.670
re =R, +(t, /2)= 4340 + (0.000 / 2) = 4,340
r, =R, +(t, /2)= 8680+ (0.000/2) = 8.680
rs =R; +(Ct, /2)= 1.000+ (0.000/ 2) = 1.000
Vo = KitmoZETLar 27 —FED = 6.685214
Ve = XWmoELa 27 ) —RFED = 8.679012
Ve = @&imof o "—rarz)—RrED = 5.568411
Ve = XHAMEDA "= ka7 J—KhED = 6.160396
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< BB >

Witi = (27 X R, X as /360° + 2z X R, X a, / 360
+27 X Ry X a, /360" +2x X R; X 0, / 360° ) X 2
= (2x X 6.670 X 200000000 / 360°
+ 27 X 4.340 X 70.0000000 / 360°
+ 271 X 8.680 X 7:1503334 / 360°
+ 271 X 1.000 X 2376473808 / 360° ) X 2 = 18.253082
= 18.253 m* /m
FK=Va - (27 X r, X a3 /360" +27x X r» X «a. / 360°

GREHD) +27 X ry X a, /360" + 27 X rs X 0, /3607 ) X t, X 2
6.685214 — (27 X 6.670 X 2070000000 / 360°

+ 27 X 4.340 X 7070000000 / 360°

+ 27 X 8.680 X 771503334 / 360°

+ 27 X 1.000 X 2376473808 / 360° ) X 0.000 X 2 = 6.685214

6.685 m?* /At

FW = Ve - (27 X 1y X ay /360 +27 X 1y, X a, / 360°
(Zfh) + 27 X ry X a, /360 + 27 X rs X 6, /360 ) X t, X 2
8.679012 - (27 X 6.670 X 2070000000 / 360°
+ 27 X 4.340 X 7070000000 / 360°
+ 27 X 8.680 X 771503334 / 360°
+ 27 X 1.000 X 2376473808 / 360° ) X 0.000 X 2 = 8.679012
= 8.679 m*/ » T

<A N— k>
W =22 X Rs X 0, / 360° X 2
=27 X 1.000 X 40:8804289 / 360° X 2 = 1.426996
= 1.427 m®* /m

FR = HEHMEOA > —har 2 U —RMNIFET = 5.568 m®,/ »ff
F%E

FE = XHWEOA N — a2 U —RNIFELUT = 6.160 m*,/ » T
(3Z4h)
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31
S
-

R, = 6.670, R, = 4.340, R, = 8.680, BITJZ t, = 0.350
A () t, = 0.000, (F¥) t, = 0.000
REAHFE(2%) t, = 0.200, h, = 1.700

as = 2070000000, a, = 7070000000

ri =R{ + to + t, + t,
6.670 + 0.350 + 0.000 + 0.200

I, :Rz + t, + t, + t;
= 4.340 + 0.350 + 0.000 + 0.200

rs =Rs + to + t, + t;
= 8.680 + 0.350 + 0.000 + 0.200
’ P hl . 1.700
o = Sin = Sin T
T 9. 230

1-3-81

7.220

4.890

9. 230

1076134458



1

s

(27 Xr, X @; /360" +27x Xr,
(27 X 7.220 X 2070000000 / 360°

+ 27 X 4.890 X 70.0000000 / 360° ) X 2

27 Xry; X a, / 360° X 2
27 X 9.230 X 106134458 / 360° X 2

s+ = 16.989 + 3,420
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X a, /3607 ) X 2

16. 989035
16.989 m* ,/m

3.419523
3.420 m*,/m

20. 409
20.409 m* m




b. foX—krar 7 J—F

h,

R, = 13.97000, Rs; = 1.000, rs = 2.374080, ZETJE t, = 0.500
., = 1873218569
Ax = 4.077179, C’ x= 4.323564, E x = b5.325441, F x = b5.579867
h, = 0.744046, h, = 1.573816, 0, 40.8804289, 6, = 30.1554862

I
I
I
I
I
I
r.s = R, + t, = 13.97000 + 0.500 = 14. 47000 :
I
Gx =Ax+JR:%? - h,? =4, 077179+J 1.000* - 0.744046*> = 4.745307 :
L, = Fx - C’ x = 5.579867 — 4.323564 = 1.256303 |
L. = Gx - C’x = 4.745307 — 4.323564 = 0.421743 :
L: = Ex - Gx = b5.325441 - 4.745307 = 0.580134 |
. ho L 0. 744046 . i I
0, = Cos - a, = Cos' ——— - 18.3218569 = 23.6009202 |
R; 1. 000 |
_______________________________________ _
v: =(7xn X rs’* X 05 /360 -1/2 X L, X h, ) X 2
= ( © X 2.374080* X 30:1554862 / 360°
- 1/2 X 1.256303 X 1.573816 ) X 2 = 0.989242
L = (n X Rs* X 0, /360" —1/2 X L, X h, )X 2
= (£ X 1.000* X 236009202 / 360°
- 1/2 X 0.421743 X 0.744046 ) X 2 = 0.098118
vs; =1{1/2 X L; X hs - n© X Rs> X (6, - 6, ) /360 } X 2
= { 1/2 X 0.580134 X 0.744046
- 7 X 1.000° X ( 40.8804289-23:6009202 ) / 360" } X2 = 0.130062
U 4 :{7'C><<I'4Z_R42>><C¥2/3600}><2
= {7z X (14.47000* - 13.97000* ) X 183218569 / 360° } X2 = 4.547225
Ve = v, — vy + 03 + vy
= 0.989242 - 0.098118 + 0.130062 + 4.547225 = 5.568411
= 5.568 m’,/m
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(2)  ><HLWrim

a. BlLary7VU—Fh

S. L _
<
N ~
N ~
\\ B
L,
r e e e ]
| R, = 6.670, R, = 4.340, R, = 8.680 :
I BT/E t, = 0.350, h, = 1.700 |
| 4% t=0.100 :
: ar = 7.1503334, as = 2070000000, a. = 7070000000 |
| I
: r, =R, + t, + t = 6.670 + 0.350 + 0.100 = 7.120 :
| r. =R, + to + t = 4.340 + 0.350 + 0. 100 = 4.790 :
: rs =R, + t, + t = 8680 + 0.350 + 0.100 = 9.130 |
| S h, 1. 700 . I
| . = Sin ; = Sin T30 = 1007310647 |
| 3 ‘ !
| L. =71, X Cos a:’ = 9.130 X Cos 107310647 = 8.970334 :
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Vs = X(r,;* - R:* ) X a; / 360" X 2

= X ( 7.120° - 6.670*> ) X 20:0000000 / 360° X 2 = 2.166128
Ve = nX(r,> - Ry,* ) X a, /360" X 2

= X ( 4.790° - 4.340* ) X 70.0000000 / 360° X 2 = 5.019480
Vs = vs + s = 2.166128 + 5.019480 = 7.185608
U s1 - T X 1‘32 X 061, / 3600

= 7 X 9.130° X 10.7310647 / 360° = 7.806057
U s2 = 1/2 X h, X L,

=1/2 X 1.700 X 8.970334 = 7.624784

1

Ve = xatWm, Loy s U — MIUEBEE v, ~ ve OFAFE = 14.684139

Vs, = Vst T Vsz = U
= 7.806057 + 7.624784 — 14.684139 = 0.746702
Vesi = Vg + Vg X 2 = 7.185608 + 0.746702 X 2 = 8.679012

= 8.679 m’,/m
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b. foX—krar 7 J—F

L
S. L
Iy
B <

O
r-r-—-—————~——f—&7—FF7"/TH®m""7FT 7" m
R, = 13.97000, R; = 1.000, r; = 2.374080 |
TR t, = 0.500, &%t =0.050, a, = 1873218569 :
LR L Y h, = 0.744046, h, = 1.573816, O, = 408804289 I
Ax = 4.077179, Bx = 3.802408, C’ x = 4.323564 :
Ex = b5.325441 |
r. =R, + t, + t = 13.97000 + 0.500 + 0.050 = 14. 52000 :
wWrs = rs + t = 2.374080 + 0.050 = 2.424080 :
I
F’x = Bx -+\/vv1'5’2 - h.* = 3.802408 +\/ 2.424080° — 1.573816° I
= 5.646118 :
Gx = Ax +JR:* - h,? = 4.077179 +\/ 1.000° — 0.744046° I
= 4.745307 :
I
L, =F x - C x = 5.646118 — 4.323564 = 1.322554 :
L, =Gx - C’ x = 4.745307 — 4.323564 = 0.421743 I
L, = Ex - Gx = b5.325441 — 4.745307 = 0.580134 :
i ) h, ) 1.573816 . ) |
0, = Cos' ———— —a, = Cos' ————— - 1873218569 = 31.1936217 |
W T 2. 424080 |
 h, . 0. 744046 . ) |
0, = Cos' —a, = Cos' ———— - 1873218569 = 2376009202 |
R; 1. 000 |
_______________________________________ —
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V1 =(n X wrs'? X 60; /360 -1/2 X L, X h, ) X 2
= (& X 2.424080° X 31.1936217 / 360°

- 1/2 X 1.322554 X 1.573816 ) X 2 = 1.117711
v, = (7 XRs* X 0, /360" -—1/2 X L, X h, ) X 2
= (7 X 1.000* X 236009202 / 360°
- 1/2 X 0.421743 X 0.744046 ) X 2 = 0.098118

v; =1{1/2 XL, X h, — 7 X R:> X(0, - 60, ) /360 } X 2
= {1/2 X 0.580134 X 0.744046

- 1 X 1.000° X (40:8804289 — 23.6009202)/ 360° } X2 = 0.130062
v, =7 X (rs" - R, ) X a, /360" X 2
= 1 X (14.52000° -13.97000* ) X 18.3218569 / 360° X2 = 5.010741
Ve = V1 — 0z + 03 + Uy
= 1.117711 - 0.098118 + 0.130062 + 5.010741 = 6.160396
= 6.160 m*®,m
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N
=
X

N
R, = 6.670, R, = 4.340, R, = 8.680, R, = 1.000
BEITJE t, = 0.350, h, = 1.700, BIFFEWRPER t, = 0.000
o, = 771503334, «, = 2070000000, «, = 7070000000
0, = itWrmoELa 27 —FED = 2376473808
0, = gE~EXLY(0,)) = 40: 8804289
r. =R, +(Ct,/2)= 6670+ (0.000/2) = 6.670
re =R, +(t, /2)= 4340 + (0.000 / 2) = 4,340
r, =R, +(t, /2)= 8680+ (0.000/2) = 8.680
rs =R; +(Ct, /2)= 1.000+ (0.000/ 2) = 1.000
Vo = KitmoZETLar 27 —FED = 6.685214
Ve = XWmoELa 27 ) —RFED = 8.679012
Ve = @&imof o "—rarz)—RrED = 5.568411
Ve = XHAMEDA "= ka7 J—KhED = 6.160396
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< BB >

Witi = (27 X R, X as /360° + 2z X R, X a, / 360
+27 X Ry X a, /360" +2x X R; X 0, / 360° ) X 2
= (2x X 6.670 X 200000000 / 360°
+ 27 X 4.340 X 70.0000000 / 360°
+ 271 X 8.680 X 7:1503334 / 360°
+ 271 X 1.000 X 2376473808 / 360° ) X 2 = 18.253082
= 18.253 m* /m
FK=Va - (27 X r, X a3 /360" +27x X r» X «a. / 360°

GREHD) +27 X ry X a, /360" + 27 X rs X 0, /3607 ) X t, X 2
6.685214 — (27 X 6.670 X 2070000000 / 360°

+ 27 X 4.340 X 7070000000 / 360°

+ 27 X 8.680 X 771503334 / 360°

+ 27 X 1.000 X 2376473808 / 360° ) X 0.000 X 2 = 6.685214

6.685 m?* /At

FW = Ve - (27 X 1y X ay /360 +27 X 1y, X a, / 360°
(Zfh) + 27 X ry X a, /360 + 27 X rs X 6, /360 ) X t, X 2
8.679012 - (27 X 6.670 X 2070000000 / 360°
+ 27 X 4.340 X 7070000000 / 360°
+ 27 X 8.680 X 771503334 / 360°
+ 27 X 1.000 X 2376473808 / 360° ) X 0.000 X 2 = 8.679012
= 8.679 m*/ » T

<A N— k>
W =22 X Rs X 0, / 360° X 2
=27 X 1.000 X 40:8804289 / 360° X 2 = 1.426996
= 1.427 m®* /m

FR = HEHMEOA > —har 2 U —RMNIFET = 5.568 m®,/ »ff
F%E

FE = XHWEOA N — a2 U —RNIFELUT = 6.160 m*,/ » T
(3Z4h)
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-

R, = 6.670, R, = 4.340, R, = 8.680, BITJZ t, = 0.350
A () t, = 0.000, (F¥) t, = 0.000
REAHFE(2%) t, = 0.200, h, = 1.700

as = 2070000000, a, = 7070000000

ri =R{ + to + t, + t,
6.670 + 0.350 + 0.000 + 0.200

I, :Rz + t, + t, + t;
= 4.340 + 0.350 + 0.000 + 0.200

rs =Rs + to + t, + t;
= 8.680 + 0.350 + 0.000 + 0.200
’ P hl . 1.700
o = Sin = Sin T
T 9. 230
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7.220

4.890

9. 230

1076134458



1

s

(27 Xr, X @; /360" +27x Xr,
(27 X 7.220 X 2070000000 / 360°

+ 27 X 4.890 X 70.0000000 / 360° ) X 2

27 Xry; X a, / 360° X 2
27 X 9.230 X 106134458 / 360° X 2

s+ = 16.989 + 3,420
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X a, /3607 ) X 2

16. 989035
16.989 m* ,/m

3.419523
3.420 m*,/m

20. 409
20.409 m* m




