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Abstract

Determination of drag over the electric train could get very complicated. Since a large

wind tunnel will be needed to accommodate the full scale train and conducting such and

experiment can become very costly. To avoid this problem we have to make a model, which is

similar to a prototype. This model is used for a testing in a smaller wind tunnel. Based on the

principle of the Dimensional Analysis and Dynamic Similitude the values which are of interest

have been obtained from this experiment and they are related to those from the prototype. The

parameters are pressure and drag coefficient (Cp) which have been presented graphically.

Because of the small size and the relatively low maximum velocities of the wind tunnel

in comparison with the calculated values, the length of the train model has to be reduced and the

test will be run at the wind speed of 3.68 km/h.
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4.41 MIMNMIUMVIAKULIIADY

nnunwez Idvinavessa il (Prototype) F9finnune 3,120 Hadwns ANNg
2,600 fladwas (lisauanugeuesraedo) uozawen 23,550 dadwns Andusasidiy
1.2:1:9.04 ANWISHIZIA 80 AlawnsdednTus unzmmiiands 35 Alawasaodilue ua
910 Specification Y8 Tuafanaz1d9 gluadanfivuia 300 x 300 faduns AwEIgeqe
yoenulugluefaumiiy 403 wasaodmd lumsiruasmuniaues Model Hudesorri
W& Dimensional Analysis Taoms lavesemafi mantu Model vzdosildnyazmiloudiy
13 Tause MR Prototype U Re,;, ., D2ABITAUNIAY Reyo oo

ReModal 7 Re Prototype
VM & M g VI’ D P
\ P Vp

4 4 o A\ 4 .
iiosnnvesmanldlumsneasuilueina Funiouduveslnaiiniu Prototype 111

Wv,=Vv,wld

VL, =VL,
Ve =80 km/h = 222 mis
Vo e =80 km/h = 9.72  m/s
1. apudpNAl Vst =222 mis
ALMGRIGE v, =403 /s
SRNGRGAGE L,=2,600 mm.
VTR

(40.3)L,, )= (22.2)(2,600)
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L, =1432.26 mm.
an o 1 v é =
%Wm%mmmmmmmu 1718.4 mm. x 1,432 mm. x 12,947 mm. A39¢U

] 1 d
v lranng lusAauuin

2. ap4dONA Vi e =972 ms
(40.3)L,, ) = (9.72)2,600)
L, =627.1 mm,

2 do 1 a
Fandaivualnginnlil
° o < 1 o =} '
nnssan lasmssimuannusvessn lufhwzwudwuudinessziivinalng
24 o vy Y 4 A 1 42' 9
10 Faagvi lidesldg Tnadanifvunalugunyuma b
A 5 dycs' = Yy 3 K q 1
1919990 Project Tituifissmsueasldimudamnamslumanaass luldmsnaans
A o a &K Y o o <
wiorh Tesnuuuese Teensounilyn lasn1sMyiavIAvesLULTIn0LATANUIT IV

9INAN IMaR UL
3 9
- Mnuali | oy ¥ m/s

(38)(70) = (v, X2,600)
V- =1.023" \\m/s
12 ldnnuis2au lnar1u Prototype = 3.68 km/h
%ﬂé’mumﬁﬁﬂﬂﬁ%’m 84 mm. x 70 mm. x 500 mm.

HENEA MM LS AT 192 AR UAIHIAUD50 MTAD 105 mm. x 90 mm. x 450 mm.

85 mm.

105 mm.

511 4.6 vinavesuumessaliih
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510 nmanusuiidaldende 1.6 mﬁmammmmmmﬁmmﬂmmﬁu
(Pressure Drag)

5.1.10 v‘hmsﬁwmmmﬁmnqwﬁLﬁ@mﬂumﬁﬂﬂma (Friction Drag)
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6.2.1 §120819MIMINAUMIA F, 1021305 37 m/s

901 1 P, - Po, =49.05 - 843.66 = -794.61

(P,- Py) COS ¢ =-794.61 COS 18.43 = -753.85

02 P, Pep = 29.43 = 843.66 = -841.23
(P,- Pop) COS O = -841.23 €08 23.27 = -772.8
90113 P,- Po = 68.67 - 843.66 = -774.99
(P,- Po,) COS O = -774.99 COS 23.27=-711.95
9@ D, - Pop = 29.43 - 843.66 = -841.23
(P,-Pes) COS O = -841.23 COS 23.27=-772.8
v ldnadiensdagai 6.1

v '
WU 1 = 2.4442 x 753.85 = 18.4256

v
=

v
WUN 3 = (5.8167 - 4.439) x 711.95 = 9.81

[}
[

WNUN 4 = (8.4651 - 5.8167) x 772.8 = 20.467

[l
=

NUNTIN =18.4256 + 15.416 +9.81 +20.467 = 64.118
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1. MINIAT Re, 2INGAT Re, = VL/V 39
Y
Tumsnaaodim  V=145x10"m’s
L =0.46 m.
o = ~ ! @ a 1 ' A a kY
2. famsnfSouifieuan Re, Aungugms lnavuurussuy engasnazldly
MIMUIUMIA C,y
o ' Ay v Y
3. fuamma ¢, 1ngash ldnnde 2
° 1 & A ' 1 ~
4. fome F 3nngugiindanudane 14 F=F, = C; [pV’'A%2] TauTl A fiD
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P =123 kg/m’

63.1 0thamsfuannm F, finmisa 37 mis
Re, = VL/V = (37 x 0.46)/( 1.45 x 107) = 1.174x 10°
o2 I8qasfiae 1 lumsdnnmen ¢, fio
C, = [0.074/ Re, “]-[1740/ Re,]

unuAT Re, 92 14en
C,=3.04x10"

1A F,=F,=C,[PV'A2]

unumeiaas ez la

F.=0.41N.

A15149 6.1 LaaInee q Nialdanmsnaaos

Velocity Total Drag Pressure Drag Friction Drag
(m/s) (N) (N) (N)
37 8.01 6.09 0.41
36 7.82 5.81 0.38
3% 7.45 5.37 0.36
34 6.93 5.01 0.34
33 6.75 4.80 0.32
32 6.47 4.52 0.29
31 6.17 4.18 0.27
30 5.84 3.87 0.25
29 5.64 3.65 0.24
28 4.93 3.19 0.22
27 4.75 3.07 0.20
26 4.51 2.62 0.18
25 4.06 2.53 0.16
24 3.76 2.44 0.15
23 3.62 2.18 0.13
22 3.26 1.93 0.12
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1 v Ao Y
M3 6.1 (519) UAANAINN 9 “V]'Jﬂ‘lﬂﬁ]']ﬂﬂ']iﬂﬂﬁ@\‘i

Velocity Total Drag Pressure Drag Friction Drag
(m/s) ™) ) (N)
21 2:93 1.69 0.11
20 2.86 1.58 0.09
19 2.65 1.40 0.08
18 2.43 1.21 0.07

d
6.4 MIUATTHHANITNAADY
1 o 1 [ 1 { 1 I~ 1
B luﬁaumaamimmmmmusq*«;gmaufmmﬂﬂé’awﬁnﬂﬂmammmmwmm@

A ~ A A4 0 v A ~ ~
DU “’l]gllﬂizlnm 1-2 N. ¥IDDNADUUINAIN LLﬁ%NNﬁLLﬁﬂﬂMWiN'ﬂ 6.2

i v L
A1319 6.2 UAAAIaa 9 130 1dnnsnaasawdouismanuaaianiou

Velocity Total Drag Pressure Drag Friction Drag | Discrepancy
(m/s) (N) (N) (N) (%)
37 8.01 6.09 0.41 18.85
36 7.82 5.81 0.38 20.84
35 ) VA 5.37 0.36 23.09
34 6.93 5.01 0.34 22.79
33 6.75 4.80 0.32 24.14
32 6.47 4.52 0.29 25.65
31 6.17 4.18 0.27 27.87
30 5.84 3.87 0.25 29.45
29 5.64 3.65 0.24 31.02
28 4.93 3.19 0.22 30.83
27 4.75 3.07 0.20 31.15
26 4.51 2.62 0.18 37.91
25 4.06 2.53 0.16 33.74
24 3.76 2.44 0.15 31.11
23 3.62 2.18 0.13 36.18
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] E4 '
1314 6.2 (§19) LEAAIAIATE 9 ‘*71’m"1{«’1’%mm5v1ﬂamw?aummmmammﬂﬁau

Velocity Total Drag Pressure Drag Friction Drag  |Discrepancy
(m/s) N) N) N) (%)
22 3.26 1.93 0.12 37.11
21 2.93 1.69 0.11 38.56
20 2.86 1.58 0.09 41.60
19 2.65 1.40 0.08 44.15
18 2.43 1.21 0.07 47.32
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2 dudrumssmsiiuan lannsoigmgasnisfunaimnzaudimsy
3 o O o ) 3 o dgl
5139199 model f114 Teduiludoshmsfudgeiunoumsinnnaun
vy
v
[ a r'd [ v @
) luENeIMI N TIZE NINTZ e NNAUT LIz s UINEUNTNIE I8N INAY
v @ 1 1 & 1 1~ [}
WSSV Pressure Gradients (dp/dx) YDIMT INOHIUUANIZHID Fauyeladiu 3 929 Ao
ey A o A S A
9297 1 dp/dx < 0 foANUAHIZAAR UYL NTLOZINUTY
1 ci A 1 [ 4:{
%947 2 dp/dx = 0 ADAINNUAUITAIN
Vo4 A 5 A 4 A a2 v
%247 3 dp/dx > 0 fomnNuANIZINNAL YNNI L OZINUVL IDSLTUTE1INS
dom w2 S ) .
TradaindaauA192uenAINYA Separation Point 11199910L59U0INT 11aINNAY (back flow)
[ 9 Y ' o & 1
51/msnsEIEANNANIEATIINT W 18901 C, vouuu§1ans #A1 C, WHAAINS
= =1 Y (L & = = 1 A 9 () [
neuienlfdiunmnnuauigala 9 UuRIYES model HAMNINNNNIBUBINT ANUAU
29901017 MU NUNTINITNATBY (work section)

] 1 1 i 1 o Y a
PNHANITNANDIILIWUN A1 C, ‘U@Q‘gﬂ‘ﬁ 1-4 ﬁﬂ%‘].]ﬂﬁﬂ uuﬁamwmu‘uumﬁum

1
=3 a

model 1199 1-4 fiwiosnanuduvesemeluinaiinaaou

) [ 1

2 g o Aa g
TIMIUAT C, UDNYA 5-14 “ﬁﬂlﬂuﬂ’]ﬁﬂﬁzﬂ]’]ﬂﬂ'l’]llﬂuﬂﬂ']ﬁ’]uuu‘l]@q model ﬁﬂ’]ﬂju

17 TUABAIANNEULUAIEY model HANANTIANNAUYDIIMATULTNMNATDY LAY

A

iy AOAA AR UYL Y0 Pressure Gradients Y94A15 INAFIUIAUTZUIL D figa 4

9 9EWLImINIEaen ST a Mz 8L Pressure Gradients 1123991 1 (dp/dx < 0) A
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¥ ]
=2 =)

ArzanauiioszozMunuIy ga 9-12 msﬂizmﬂmmﬁuﬁﬁﬂymzﬂ%’wﬁu pressure

gradients Tygafi 2 i mmmwmzﬂ@umaﬂw (dp/dx = 0) ua“wm 12 - 14 ﬂﬁﬂ‘iwmﬂ

ANUFUILHENYMEAAIUAY pressure gradients Tygaii 3 Aodee meumaﬁ awm@mmu
(dp/dx > 0)

1 3 I VA Y A 1 a ~ A 1< o 1

3. ludhuwesnswl ¢, Wueziumiladifoeaasannnga {1990 nNun15IAm

A 4 o w o @ 1

Tﬂmmmuamaaiﬂﬂmww Lzmﬁmmﬂ%ﬂmmmmﬁmaaaindﬂauﬁmﬂﬂ Mldnsian

uum"lﬂmmmmﬂm cmmnwamimaaﬂumwmmsﬂﬂymm yFanalana C, N
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1319 6.3 ﬂ"]ﬂ’]'luﬂuiluﬁ’flS’U’aQLL‘LIU%'lﬁf)ﬂ‘ﬁ%ﬁllﬂ%']ﬂﬂﬁiﬂﬂﬁﬂd

Velocity |Velocity head(19)| Velocity head(334) Pressure(cm.)

(m/s) (cm.) (cm.) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 P,
37 8.6 8.6 0.5 0.3 0.7 0.3 18.1 16.1 13.7 11.1 9.9 10.1 10.3 11.1 10.9 11.1 8.6
36 8.12 8.2 0.6 0.3 0.7 0.3 16.3 15.5 13.9 11.3 9.4 9.7 9.8 10.6 10.5 10.7 8.4
35 7.68 7.6 0.5 0.4 0.8 0.3 14.7 14.3 13.3 10.7 8.8 9.1 9.3 9.9 9.7 10.1 7.8
34 7.25 7.2 0.6 0.3 0.7 0.3 {313 133 12.3 9.9 8.1 8.3 8.5 9.2 9.1 9.3 13
33 6.83 6.8 0.5 0.3 0.8 0.3 13.7 12.9 11.5 9.0 7.9 8.1 8.1 8.8 8.7 8.9 7.0
32 6.42 6.4 0.5 0.3 0.7 0.3 13.5 12.7 10.5 8.5 7.6 7.7 1.9 8.5 8.4 8.7 6.6
31 6.02 6.0 0.5 0.3 0.7 0.2 12.4 7 10.3 8.3 6.9 72 73 8.0 7.9 8.1 6.1
30 5.64 5.6 0.5 0.3 0.6 0.3 11.7 10.9 9.6 oA 6.6 6.7 6.9 7.5 7.4 ded 5.7
29 5.3 5.4 0.5 0.3 0.6 0.3 10.8 10.5 8.9 7.0 6.3 6.4 6.6 7.1 | 72 5.4
28 4.9 4.8 0.5 0.4 0.7 0.6 9.7 8.7 7.3 6.7 5a5 5.7 5.7 6.2 6.1 6.3 49
27 4.57 4.6 0.4 0.3 0.6 0.4 8.2 8.4 8.3 6.7 5.4 5.5 5.6 6.0 5.9 6.1 4.6
26 4.24 4.2 0.5 0.4 0.5 0.3 7.8 D) 7o 39 5.1 5.2 53 5.6 5.5 5.7 4.0
25 3.92 3.9 0.6 0.3 0.6 0.3 1ol 7.6 6.8 5.5 4.6 4.7 4.8 5.1 5.1 5:3 39
24 3.61 3.6 0.4 0.3 0.5 0.3 6.8 6.8 6.6 5. 4.2 4.3 4.5 4.7 4.7 49 37
23 3.32 33 0.4 0.2 0.4 0.3 6.1 6.2 6.1 49 39 4.0 4.1 43 43 4.4 33
22 3.03 3.0 0.4 0.3 0.5 0.3 6.4 6.5 6.6 4.6 3.6 3.7 3.8 4.0 4.0 4.1 3.0
21 2.76 2.7 0.5 0.3 0.5 0.3 4.9 4.9 5 4.2 33 34 3.4 . 3.6 3.6 3.7 2.7
20 2.51 2.5 0.4 0.3 0.4 0.3 4.5 4.5 4.7 4.0 3.1 3.1 3.2 33 3.3 34 2.5
19 2.26 2.3 0.4 0.4 0.5 0.3 4.1 4.1 42 3.6 2.8 2.8 2.9 3.0 3.0 3.1 2.4
18 2.03 2.0 0.4 0.3 0.4 0.6 3.7 3.7 3.8 33 2.5 2.6 2.6 2. 2.7 2.8 2.0
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A1519 6.4 AANUFUDURIVOILLVT a9 Td1nn1TNAaBY

Velocity | Velocity head Pressure(Pa)
(m/s) (cm.) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 P,
37 8.6 49.05 | 29.43 | 68.67 | 29.43 |1775.61]1579.41|1343.97|1088.91| 971.19 | 990.81 | 1010.43| 1088.91|1069.29(1083.91 843.66
36 8.2 5386 | 29.43 | 68.67 | 29.43 |1599.03|1520.55[1363.59]1108.53| 922.14 | 951.57 | 961.38 | 1039.86{1030.05| 1049.67| 824.04
35 7.6 49.05 | 3924 | 78.48 | 29.43 |1442.07|1402.83|1304.73|1049.67| 863.28 | 892.71 | 912.33 | 971.19 | 951.57 | 990.81 | 765.18
34 72 58.86 | 22.43 | 68.67 | 29.43 {1304.73]1304.73{1206.63| 971.19 | 794.61 | 814.23 | 833.85 | 902.52 | 892.71 | 912.33 | 716.13
33 6.8 49.05 | 29.43 | 78.48 | 29.43 |1343.97|1265.49{1128.15| 882.90 | 774.99 | 794.61 | 794.61 | 863.28 | 853.47 | 873.09 | 686.70
32 6.4 4905 | 29.43 | 68.67 | 29.43 {1324.35/1245.87(1030.05{ 833.85 | 745.56'| 755.37 | 774.99 | 833.85 | 824.04 | 853.47 647.46
31 6.0 49.05 | 29.43 | 68.67 | 19.62 |1216.44|1147.77/1010.43| 814.23 | 676.89 | 706.32 | 716.13 | 784.80 | 774.99 | 794.61 | 598.41
30 5.6 49.05 | 29.43 | 58.86 | 29.43 |1147.77|1069.29| 941.76 | 755.37 | 647.46 | 657.27 | 676.89 | 735.75 | 725.94 | 735.75 | 559.17
29 5.4 49.05 | 29.43 | 58.86 | 29.43 |1059.48|1030.05| 873.09 | 686.70 | 618.03 | 627.84 | 647.46 | 696.51 | 696.51 | 706.32 | 529.74
28 438 4905 | 39.24 | 68.67 | 58.86 | 951.57 | 853.47 | 716.13 | 657.27 | 539.55 | 559.17 | 559.17 | 608.22 | 598.41 | 618.03 | 480.69
27 4.6 3924 | 29.43 | 58.86 | 39.24 | 804.42 | 824.04 | 814.23 | 657.27 | 529.74 | 539.55 | 549.36 | 588.60 | 578.79 | 598.41 | 451.26
26 4.2 4905 | 39.24 | 49.05 | 29.43 | 765.18 | 774.99 | 735.75 | 578.79 | 500.31 | 510.12 | 519.93 | 549.36 | 539.55 | 559.17 | 392.40"
25 3.9 5886 | 2943 | 58.56 | 29.43 | 755.37 | 745.56 | 667.08 | 539.55 | 451.26 | 461.07 | 470.83 | 500.31 | 500.31 | 519.93 | 382.59
24 3.6 3924 | 29.43 | 49.05 | 29.43 | 667.08 | 667.08 | 647.46 | 510.12 | 412.02 | 421.83 | 441.45 | 461.07 461.07 | 480.69 | 362.97
23 3.3 3924 | 19.62 | 39.24 | 29.43 | 598.41 | 608.22 | 598.41 | 480.69 | 382.59 | 392.40 | 402.21 | 421.83 | 421.83 | 431.64 | 323.73
22 3.0 3924 | 2943 | 49.05 | 29.43 | 627.84 | 637.65 | 647.46 | 451.26 | 353.16 | 362.97 | 372.78 | 392.40 | 392.40 | 402.21 | 294.30
21 2.7 4905 | 29.43 | 49.05 | 29.43 | 480.69 | 480.69 | 490.50 | 412.02 | 323.73 | 333.54 | 333.54 | 353.16 | 353.16 | 362.97 | 264.87
20 2.5 3924 | 2943 | 3924 | 29.43 | 441.45 | 441.45 | 461.07 | 392.40 | 304.11 | 304.11 | 313.92 | 323.73 | 323.73 | 333.54 | 245.25
19 2.3 3024 | 2943 | 49.05 | 29.43 | 402.21 | 402.21 | 412.02 | 353.16 | 274.68 | 274.68 | 284.49 | 294.30 | 294.30 | 304.11 | 225.63
18 2.0 3924 | 29.43 | 3924 | 29.43 | 362.97 | 362.97 | 372.78 | 323.73 | 245.25 | 255.06 | 255.06 | 264.87 | 264.87 | 274.68 | 196.20
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M504 6.5 Laasmaulszansanuau

velocity Cp
(m/s) 1 2 3 4 5 6 7 8 9 10 11 12 13 14
37 -0.9438 | -0.9671 | -0.9205 | -0.9671 | 1.1069 | 0.8739 | 0.5942 | 0.2913 | 0.1515 | 0.1478 | 0.1981 | 0.2913 | 0.2680 | 0.2913
36 -0.9637 | -1.0007 | -0.9513 | -1.0007 | 0.9760 | 0.8772 | 0.6795 | 0.3569 | 0.1231 | 0.1600 | 0.1723 | 0.2708 | 0.2585 | 0.2831.
35 -0.9026 | -0.9150 | -0.8655 | -0.9274 | 0.8532 | 0.8451 0.6801 0.3776 | 0.1302 | 0.1693 | 0.1953 | 0.2734 | 0.2474 | 0.2995
34 -0.9245 | -0.9758 | -0.9107 | -0.9659 | 0.8279 | 0.8279 | 0.6899 | 0.3583 | 0.1104 | 0.1380 | 0.1656 | 0.2622 | 0.2484 | 0.2760
33 -0.9521 | -0.9814 | -0.9082 | -0.9814 | 0.9814 | 0.8642 | 0.6591 | 0.2930 | 0.1318 | 0.1611 0.1611 | 0.2637 | 0.2490 | 0.2733
32 -0.9502 | -0.9814 | -0.9191 | -0.9814 | 1.0748 | 0.9502 | 0.6075 | 0.2960 | 0.1558 | 0.1714 | 0.2025 | 0.2960 | 0.2804 | 0.3721
31 -0.9295 | -0.9627 | -0.8963 | -0.9793 | 1.0457 | 0.9295 | 0.6971 | 0.3652 | 0.1328 | 0.1826 | 0.1992 | 03154 | 0.2983 | 0.3320
30 -0.9216 | -0.9571 | -0.9039 | -0.9571 | 1.0634 | 0.9216 | 0.6912 | 03545 [ 0.1595 | 0.1772 | 0.2127 | 03190 | 0.3013 | 0.3190
29 -0.9294 | -0.9673 | -0.9104 | -0.9673 | 1.0242 | 0.9673 | 0.6638 | 0.3035 | 0.1707 | 0.1897 | 0.2276 | 0.3224 | 0.3224 | 0.3414
28 -0.8952 | -0.9156 | -0.8545 | -0.8749 | 0.9766 | 0.7731 0.4883 | 0.3662 | 0.1221 | 0.1628 | 0.1628 | 0.2645 | 0.2442 | 0.2843
27 -0.9190 | -0.9409 | -0.8752 | -0.919 | 0.7877 | 0.8315 | 0.8096 | 0.4595 | 0.1750 | 0.1969 | 0.2188 | 0.3036 | 0.2845 | 0.3282
26 -0.8259 | -0.8495 | -0.8259 | -0.8731 | 0.8967 | 0.9203 | 0.8259 | 0.4483 | 0.2596 | 0.2832 | 0.3068 | 0.3775 | 0.3539 | 0.4011
25 -0.8422 | -0.9188 | -0.8422 | -0.9188 [ 0.9698 | 0.9443 | 0.7401 0.4084 | 0.1787 | 0.2042 | 0.2297 | 0.3036 | 0.3063 | 0.3573
24 -0.9139 | -0.9416 | -0.8862 | -0.9416 | 0.8585 | 0.8585 | 0.8031 0.4154 | 0.1385 | 0.1662 | 0.2215 | 0.2769 | 0.2769 | 0.3323
23 - | -0.8745 | -0.9348 | -0.8745 | -0.9046 | 0.8443 | 0.8745 | 0.8443 | 0.4825 | 0.1809 | 0.2111 0.2412 | 0.3015 | 0.3015 | 0.3317
22 . | -0.8569 | -0.8898 | -0.8239 | -0.8898 | 1.1205 1.1535 1.1865 | 0.5273 | 0.1977 | 0.2307 | 02637 | 03296 | 0.3296 | 0.3625
21 -0.7958 | -0.8681 | -0.7958 | -0.8681 | 0.7958 | 0.7958 | 0.8319 | 0.5426 | 0.2170 | 0.2532 | 0.2532 | 0.3255 | 0.3255 | 0.3617
20 © | -0.8374 | -0.8773 | -0.8374 | -0.8773 | 0.7976 | 0.7976 | 0.8773 | 0.5982 | 0.2393 | 0.2393 | 0.2791 0.3190 | 0.3190 | 0.3598
19 -0.8395 | -0.8395 | -0.7954 | -0.8837 | 0.7954 | 0.7954 | 0.8395 | 0.5744 | 0.2209 | 0.2209 | 0.2651 0.3093 | 0.3093 | 0.3535
18 -0.7877 | -0.8369 | -0.7877 | -0.8369 | 0.8369 | 0.8369 | 0.8862 | 0.6400 | 0.2462 | 0.2954 | 02954 | 03446 | 0.3446 | 0.3939
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M3 6.6 LaamdNszanTusIna

Velocity Re; log (Re;) Crs
(m/s) (x 10‘6)
37 1.174 6.0697 0.0598
36 1.142 6.0577 0.0616
35 1.110 6.0450 0.0621
34 1.079 6.0330 0.0612
33 1.047 6.0200 0.0633
32 1.015 6.0065 0.0645
31 0.983 5.9926 0.0656
30 0.952 5.9786 0.0663
29 0.920 5.9638 0.0685
28 0.888 5.9484 0.0642
27 0.857 5.9330 0.0666
26 0.825 5.9165 0.0682
k] 0.793 5.8993 0.0664
24 0.761 5.8814 0.0667
23 0.730 5.8633 0.0699
22 0.698 5.8439 0.0688
21 0.666 5.8235 0.0679
20 0.634 5.8021 0.0730
19 0.603 5.7803 0.0750
18 0.571 5.7566 0.0766
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