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Figure 12. Drag coellicient of the circular cvlinder in a
1000 flow normal to the axis (between walls), as a function of
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iameter=0,1800 aantal metingen=16

- Qd hl dh vl Fr dH.
00594 n.,30570 0n,00009 n,04a 0,028 0,00007
.01287 9.30260 0H,.00036 0,106 0,062 0,0N036R
.02184 0,30130 0,00270 0,181 0,105 0,00257
.0%230 0n,30120 0,N0531 N,268% 0,156 N,0051°
04531 0,30080 0,01033 n,377 0,219 0,00721
,05800 0.30500 0,N02145 N, 475 0,275 0O,.N196L
.,00599  0,24840 0,0N000 N,060 0,039 0,00000
,01299 0,24890 0n,00074 N,130 0N.083 0,00073
.02202 0,25250 0,0N165 0,218 0,139 0,001R?
.03265 0.25410 0,0067°0 0,321 0,203 0,N0N660
.04571 0,25130 0.0197% 0,455 0,290 0,.N1786
.05781 0.,25L40 0,0L6K5 N,568 0,360 0,0382¢°
.00604 0,20460 0,00018 0,074 0,052 0,.00012
.01308 0,19770 ©,001G0 0,165 0n.,112 0,00152
,02217 0,19660 n,00553 0,282 0,203 0,00529
.03283% 0,29310 0,01710 o.4DOL 0,286 0,01550
heoretische benadering

Qd . hl dh v  Fr od9
.00594 0,30570 _0,.00006 0,049 0,028 0N,.C00NDA
.01287 n.30260 0,00031 0,106 0,062 0,00031
.02184 0,30130 o0.N0N90H n,181 0,105 0,0n00N2Q
.03230 n.30120 o0,NN200 0,262 0.156 0.00195
.05531 0,30080 0n,00408 0,377 0,219 0,003°28
.05800 0,.30500 0,00674 0N, 475 N,275 0,00621
.00599 n,24840 0,9001n n,060 N,039 0,00010
.01299 o0n,24890 0,.0N046 0,130 0.N83 N, N0DNLSK
.,02202 9.25250 .0,00132 0,218 0,159 0.00129
,03265 0,25410 0,.,00294 0,321 0.203 0.0N282
.04571 N0,25130 0,.00625 0,455 0,290 0.00571
.05781 n.25440 0,01034 0N,56% 0.360 0,00892
1, 0060 N,2046N0 N,0N0LA 0,074 N,052 0,90016
,01308 0.19770 0.00075 0,165 0,110 0,N0074
),02217 0.19660 0,00227 0,282 0.203 0.00217

Al rn

0.00021

n.rN10?
n,NnN29n0
N.NNBRS
n,N1355
n.n2210
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n.0n1e7
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el oG
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~dh/hlz4.4'd1/h1
h,
00,0002  0,00N20
n,nNn1i1a n,nniln
0.0N20E 0, NNSOA
0.01763 0H,0171°
0.03434 0,03280
0.07033 0.00LLD
n.0NNN35 0,NAN3E
0.0N297 0,NN205
0.0NF53 0,00AL1
nN.02715 0,.0250¢
N.N7851 0.071n6
0.19259 0,1504°
0.0NN8R 0,0N08°
n.00e0a  0,00708
0.02913 Nn,N02602
0.08410 0,.07631

dh/h1l=4,, 4H/h1

n,nnn2l
p0.NN1N1
0.0n216
0.00640
nD.01282
n.n2037
n,.nNnoeLl
n.nn185
n.nrs12
n,nlina
n.n227n
n.N35nA
n.nnn77
n,nn37R
n.N11ns

N AN 7

LR YA

1,70
1,67

1.67
1.69

1.38

1.38
1.0

1,49
1.1h
1,10
1,00
1,13

LR Y K4 B

1.70

1.R/°%
1.57
1.67
1,87
1.6
1.38
1,32
1,40
1kl
1,40
1,41
1.1
1.10
1409

a 1%

SR

1.67

1.41

1.41

Cd

1.662
1.392
3,529
3,114
2,064
3.657
1.n78

1,880

1.489
2,752
3.f10
4,711
1,437
2,50k
2.,RR3
3.9668

Re

5758
12552
2135F
31591
4351
56300

K548
14185
273054
35245
LAREN
f236h

151¢%
11292
27402
TN N7



aneters=

01289
02144
05199
04511
05754
0ub21
04305
02209
05248

04551

diameter=0,0388

0.0585

0.29870

0.30500

0.30310

0.30560
0.301640
0.24620

0.25080

0.25120

0.25200
0.25180

0.00004
0.00029
0.00072
N.001L38
N.00291
N.N000%

0.00015

0.00049
0.00103

0.00329_

dh=a.at

0.00001

0d hl
0.01289 0,29870
0.02194% 0.30500
0.03199 0,.30310
0.04511 0,39560
0.05754 0,30160
0.00621 0N,24620
0.01305 0,25080
0.02209 9,2512n
0.03248 0,25200
D.04531 0,25180

ieoretische benade

R
012998 770,29870
02i94 0.30500
03199 0,30510
O4sii 0,30560
05754 0.30160
00621 0,24620
01505 0.25080
02209 0,25120
05248  0,25200
04531 0,25180

0.nn02n
0.00053
0.00113
0.00234
0.00003
0.00000
0.90034

0,.00073%
0.00273

ring

B v

0.00008

0.00022
N.00041
0.0N083

0.00145

0.00002
0.00012
0.00029

N.00063

0.00128

vl

0,109

0.180
0.264
0.369
0,477
0.063

0,130

0.220
0,322

0.450 0.286

vl

0.1028
0.18n0
0.264
0,3R0
0.u477
0.063
0.130
N.220
0.322
0.450

0109

0.180
0.264
0.369
0.477
0.065
0,130
0.220
N.522
N.450

R

aantal metingen=10n

S————T
0.064 0.00004
0.104 0n,00029
0.153 0.00070
0.213 0.00L41
0.277 0.0n26¢8
0.041 0.00004
0.083 0.00015°
0.140 0.000L8
0.205 0.,00099

0.00302
Fr a4
N.063 C,.N00ONY
0.104 0,00020
0.153 0.000K2
0,215 0.0010n¢
0.277 0.0021F
0.041 Q0.00003
0.n23 0.00009
0.140 0.00033
0.205 0.90n70
0.28 0.00250
— o
0.064 " 0,000n08 "
0.104 0,00022
0.153 0.0004N
0.2i3 0.00079
0.277 "0,00152
0.0s1 0,00002
D.083 "'0.00012
0.149 o0.0n02¢
0,205 0.0008BN
0.286 0,00118

dh/h1l:4.

I

N.00013

0.00095
0.CN238
0.00LeYy
0.000965
0.00016
0.00060
0.30195

70.00409
Da 2107

dH/hl

0.N70153
0.,0nnNay
0.00232
0.0nLG2
0,.0029N0
0.00016
0.00059
0.00191

0.00391
0.9%497

aantal metingen=10

dh/hl=a.0'dH/h1
h,

0.00003
0,0NNPEB
0.00175
00370
.N0776
.N0012
LNONZRE
LNN135
.0n2an
.n1ngy

SO0 Cc Do

0.nn0n3
0.0NNRS
n.nn171
0.0n353
0.0Nn71F
L00N12
L0036
.0N133
LN0277

DOO0O0

NLLLIS

dh/hl:dg, dH/h1
ny

0.0n027
0.0n072
0.001356
0.00271
0.00uL75
0.00010

'n.0n048

N.00114y
0.00240
0,00509

0.00027
0.00072
0.00133
0.00258
0.00458
n,00010
0.000L7
0.00111
0.0n230
0.00L67

‘hl/d

7.76
7.92
7.87
7.94
7.83
6.30
6.51
6.52
.95

Lol

6.39

.55
£.5%

“hl/d

7.76
7:92
7.87
7.94
7.83
6.39
6.51
6.52
6.55
6.54

cd

9.687
1,802
2,057
2.109
2,395

S 2.047

1.794
2.024
1.933

bihia

R

12768
21297
31169
43736
56232

822
1419n
23909
35225
49161



iameter=0,0385

aantal metingen= 9 zf;aioc{'_z. '

Qd h1l dh:a vl Fr dH dh/hl;g_ dil/h1 h1/A cd
.00604 0,20030 0,00009 0,075 0,054 0,00009 0,00045 0.00045 S.20 3,219
.01283  0,20220 0,00035 0,159 0,113 0,00035 0,00173 0.00171 5.25 2.797
02224 0,20300 0,0008% 0,274 0,194 0.00081 0.00414% 0,00398 5,27 2.102
.03265 '0.,20290 0.00176 0.402 0.285 0.00162 0,00867 0.00796 5,27 2.026
04556 06,19620 0,00386 0,581 0,418 0,00316 0,01767 0.016i3 5.10 1.895
L00633770,154510 0,00011 0,103 0.084 0.00011 0,00071 0.006071 4.00 2.111
.01293 0,15500 0,00050 0,211 0,172 0.000L9 0,00527 0.00317 3.97 2.212
02259 °0,15510 0,00140 0,369 0.301°0.00127 -0.009i% 0.00830 3.98 1.596
.03265 0.15300 0.00380 0.536 0,438 0.00304 0,02484 0.01989 3.97 2.130
fiameter=0,0385  aantal metineen= 0 7

.Qad bl dh-a.a' vl Fr dH dh/blea.a dH/hl  h1/A cA

.,

0.60694%  0,20030 0,00007 0,075 0,054 0,00007 0.0MN35 Q,NAP3E £ 90 9.5n1
).01283  0.20220 0.00025 0,159 0,113 0.00025 0,00124 0.07122 &.or 1.00¢
),02224  0,20300 0,00059 0,274 0,144  0.0N057 0,00291  0.002°0 5.927 1.54]
).05265 0,20290 0,00125 0.472° 0,285 0.00115 O0,00G16 0.N0566 5.27 1.4k
).04556  0.19620 0,00282 0,581 0,418 0.00232 0.01437 0.011°0 ©5.17 1.3073
).00635  0,15410 0.00006 0,103 0,084 0,00006 0.0NN3%  0.00030 4.0n1 1. 157
),01293  0,15300 0,00031 9,211 0,172 0.00030 0,00203 0.00197 3.07 1.374
).02259  0,15310 0.CN0R8 0,369 0,301 0,000°0 0,0N575 Q,00522 3Z.n8 1.10¢
).03283 0.15300 0,00275 0,536 0,438 0.00221 0.01797  0,.014%4%3 3,97 1.55]
S —————

Qd hl dh=n, vl Fr dH dh/k1:a,,, dH/h1 hi/4 Re

h,

JLON6E0L D, 20030  0,.00004 0,075 0,055 0,00004  0,0001°  0.0001° 5 2A 730
.01283  0,20220 0.00019 0,159 0,113 0.00019 0.00093 0.0N092 65,25 15537
). 02224 - 0,20300 0,00045 0,274 0,194 0.000LL 0,N0223° 0.00214 5.27 27059
'. 03265 0.20290  0,00103 0,402 0,285 0,0009L G,00505 Q,NNLRY §.927 3079L
04556 0,19620  0,00261° 0,581 0,418 0.NN19P 0.01226 0.01N07 5.10 5R3RAQ
.00633  0.15410 0.00007 0,103 0.084 0,00007 0.000L7 0.00046 4.0N 8763
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650, GO TO opn;

®
*
Tist ' '
10. DECLARE Q(24),h1(24),e(24); '
i 20% opn: GET LIST(n, d):
| 30 DO=1 =1-"T0 ‘n2 .
0. GER LS COCEYSR I T ekt )
50. END
60. pEg RI 23
70. b=.U; o
80. PUT “IMAGE(d, n)(ultl);
85, RUT LISTC(Y M)y ®
90, wigl IMAGE
diameter==, ===-- aantal metingen=--
oM v
17105 PEHTALISTE ") o
120, PUT LEST(? 0d hl dh vl Fr dH dh/h1 dH7h1 hi/d cd'):
50 POT LISTE! % ®
140, DO i=1"TO "n;
50, hv=h1(i);
Th55 dh=ze(i)*.001: @
L5725 ha=hv=-dh;

160, ¥
170, Nd=Q(i); ®

180T v1=0d/ (b*hv);

190. v2=0d/(bxha);
200. F=y1/SQRTCe*xhv): o o
210. dH=dh+(vl*vl-v2xy2)/(2%g);

G2 1 {=(hv*hv=ha*ha)* ., 5*xg*h;

230. K=K+ (vl*ylxhy=v2+v2xha)*h; o

A 11 Cd=2%Kxb¥h*hv/ (Nd*Qd*d);

242, N1=dh/hv;

A D2=dH/ kv ' ' ®
246. V=hv/d;

250, PUT TMAGE(Nd, hv, dh, vl, F, dH, D1, D2V, Cd)(uit)s
) H . 1 .

T en KL A T e OO oy PO s e YR LA YL ST B o
2205 END }
280. PO T LIS Ry o
290, PUT Lt STC 2 )
300, PUT LIST('Theoretische benadering');

310, Bl LESTCY )3 ®

33T PUT.LISTC? nd h1 dh vl Fr dH dh/h1 dH /K1 h1/d Re'): i

%12 PUT 1 FSF0% )

320, ROH=T 100

6 1 hv=h1(i); ®

340, nd=0(i);

350 . Re=0d/ ((b+2xhy)*1,02%,000001); %

360. I'F Re<10000 THEN Cd=1; ELSE Cd=1.19%

¥ e vli=0d/(bxhv);

380. F=v1/SORT(g*hv) .

390. Gl==,5xgxbxhvxhvxhy;

400, G1=G1+(.5*gxbxhvxhy=,5xCd*xv1i*vIxhvxd+0d*Qd/(hv*b))Y*hv;

410. G1=G1=-Nd*0d/b; ‘.

420, h=hv=,.03;

430, G2==,5%g*xbxhxhxh;

450, G2=02+(.5*gxbxhvxhy=_5*Cd*vI*vl*hv*d+Qd*0d/ (hv*b))*h; 4 !

450, (2=G2-0d=x0d/b;

560, hier: x=Chv*G2=h*G1)/(G2-G1);

470, Gx==,5*gxh*x*x*x; ®

480, Gx=0x+(.5*gxbrhyxhy=,5%¥Cd*vl*vlxhv*d+Qd*0d/(hv«b))*x;

490. Gx=Gx=0d*0d/b;

500. Gxl==,5%gxbh*(x=-5%,00001)*(x=5+,00001)*(x=-5+,00001); "

510. Gx1=06x1+(.5%xgxbxhvsthv=-,5xCd*xvl*vl*hvsd+0d*0d/(hv+*b))*(x-.00005);

a0 Gx1=6x1=0d*0d/b;

5305, Gx2=-,5%gxb*(x+5%,.00001)*(x+5+.00001)*(x+5+,00001); .

S0, Gx2=Gx2+(,5*gxbrhyrhy=~,5%xCdxvli*vlixhyvxd+Qd*0d/ (hv*b))*(x+.00005);

550, Gx2=Gx2-Qd*0d/b;

560, P o Ax2*GxI<0 THEN- GO -TO daar; " """

57 0% |F Gx<¢0 THEN:  hv=x: ELSE h=x;

580. FE-GXCO “THEN G1=Gx: "ELSE G2=GX;

£590. GO TO hier: )

§00. daar: v2=0Qd/ (b*x):

610. dH=hv=x+(vl*vl=-v2+v2)/(2%g);

5124 dh=hv=x: .

61L. Dl:f‘!h/hv;

616, D2=dH/hv; :

613. V=hv/d; @

620. PUT IMAGE(Od; hv, dh, vl, F,;dH, D1,D2,V,Re) (uit3);

630. ait3e IMAGE ;

640, END ; ®
®
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GET”L{gffi({Y;Eif}S;%Bzﬁﬂséwmwmwmwmwmmmmmw“wmmwMwmw_m“wmmme%mmmw”““wmmmwm..,,w

PUT LISTC(' ");

ha=h2(1);

v1=0d/(hxhy);

F=yl1/500T(axhvy);

/7}20 ?1%%& 2-eTT bt /dWA‘CAW'? y;. ,é,:'&i‘( f/

PUT LIST(' ');

Cr

K=(hy*hy=-bhaxha)*, Sxaxh;
K+ (vlsvlshy=v2xy2+ha)sh;
CA=2#Vahxhxby/N04x0d%d);






