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Design of Sand-Lifting Ejector-Pumps

Teruaki MORIGUCHI *
Kiichivo FUJH
Synopsis

This technical note presents charts and tables available for the design of ejector-pumps which can be
used for sand dredging, Caleulations are made in the following ranges:

a) Ratio of the cross sectional area of nozzle to that

of the outlet of an ejector-pump AjfAd=0.001~0,1
1) Head of an ejector-pump Hd =0, 2~200m-Aq
¢) Pressure of water for a driving ejector-pump Pi=10~100kg/cm?
d)  Suction velocity of an ejector-pump Ve==2~6m/s
€) Appearent absorbed soil concentration by volume Ke=210~3092
f) Nozle diameter Dj=10~100mm
£) OQutlet diameter of an efector-pump Dp=0.4~1.0m

*  Member, Dredger and Construction LEquipment Laboratery, Machinery Division

Staff Engineer, Kobe Machinery Office, Third District Port Construction Bureau
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m 50 N e
4 7
L — \0
5 %
//
4.1 /
001 . i
© ajsae OO ol
Fz=--3 b mHEEE (Vi=dm/s)
#R—-3 HHEIEROEE (Visdm/s)
73 A R B B st pij (kg fem®)
WEM A T T s | a0 | a0 | 0 | e | w0 | s | w0 | 100
0.01 1.082 0 1.079 | 1.077 | 1.075 ! 1.074| 1.072| 1.071) 1.070 ! 1.069 | 1.068
0.02 1,075 1070 1.0677 1.064 | 1.0621 2.060| 1.058 | 1.057 @ 1056 | 1 055
9.03 1.069 | 1.063 | 1.059 | 1.056  1.053 | 1.051| 1.050 | 1.048 | 1.047 | 1. 045
10% 0. 04 1064 | 1.057 | 1.053| 1.049 | 1.047 | 1.045 | 1.043 | 1.042 | 1.040| 1.039
& 0.05 1060 | 1.052 | 1.048 | 1.044| 1.042 | 1046 | 1.038| 1.037 | 1.035| 1. 034
(os=1.001y| 006 1.056 0 1.048 | 1.043| 1.040 | 1.038! 1.036| 1.034| 1.033 | 1031 | 1 030
a=l 0.07 1.052 | 1.045| 1.040 | 1.037 1.034 | 1.032| 1.081 | 1.0201 1.028 | L 027
0.08 1.049 ¢ 1.041 ) 1.037| 1.034] 1.0321 1.030 1 1 028 | 1.027 7 1.026 1 1.025
0. 09 1.047 1 1.039 | 1.034 | 1.031| 1.029 ] 1.027| L.026| 1.025] 1024 | 1 023
0.10 1.044 | 1.087 [ 1.082| 1.029| 1.0271 1.025| 1.024 | 1. (6231 1.022 1 1.021
0.01 1.165 1 1.158 | L1541 1.150 ) 1.147 | 1.145| t.142] 1.140 | 1.138| 1.137
0.02 11650 F 1.140 | 1.133| 1.128 1.12¢4] 1120 1.1171 1.114 1111} 1.108
0.03 1138 1.126 | 1.118 | 1.111 ! 1.107 ] 31.103| 1.099 1.086 ¢ 1.093 1 1.001
209 0.04 1.128 | 1.114 | 1.105| 1.099 ! 1.004 ! t.0898 | 1 086! 1.083 ¢ 1.080 1| 1.078
* 0. 05 1119 ¢ 1104 | 1.095| 1.089 | 1.083 | 1.079| 1.076 | 1.073 ' 1.070 | 1.068
(oe=1.182)| 0-06 11111 1.096 | 1.087| 1.080 | 1.075 1.071| 1.068 | 1.065 | 1.063| 1. 081
=L 0.07 1.105 | 1.089 1 1.080 | 1.073| 1.069 | 1.065| 1.062 | 1.059 | 1.057 | 1.055
0.08 1099} 1.083 | 1.074 | 1.068| 1.063| 1.059 ] 1.056| 1.054 | 1.052 1 1.050
0.09 1.093 | 1.0781 1.069 | 1.063 | 1.058 | 1.055 | 1.052 | 1.049 | 1.047 | L 045
0.10 1.089 | 1.078 | 1.064! 1.058 | 1.054| 1.051| 1.048 | 1.046 | 1.044 | 1.042
g.01 1.247 ) 1.238 | 1.231) 1.226) L.221| 1.217| t.214| 1216 L.207] 1.205
0.02 1.226 1 1.210 | 1.200 | 1.192 | 1.186| 1.180 | 1.175 | 1.171 | 1.167| 1. 164
0.02 1.207 0 1.189 ) 1.176 ;1 1167 1.160 | 1.154 | 1.149 | 1.144| 1.140| 1.136
309 0.04 1,192} 1,171 1.158 | 1.148 171 1.1d0| 1.134| 1.120! 1.i24 | 1. 126 ] 1.117
® 0. 05 11791 1.156; 1143} 1.138 % L1250 1.110| L1141 L.110 . 1108 | 1 102
(o5=1.273) 0.06 1,167 7 1.144 | 1.180 | 1.120% 1.113) 1.107 | 1102 1. 098 | 1.094 | 1091
s=4 0.07 1157 | 1134 | 1.120| 1.1310| 1108 | 1.097 | 1.092| 1.088 | 1.085 | L 082
0.08 1148 11241 1311 | 1102 1.095 | 1.089 | £.084 | 1.081: 1.077| 1074
0.09 1140 | L1171 1.103 | 2.094 | 1.087 | 1.082{ 1.078 | 1.074| 1.071 | 1.068
0.10 L1833 | 1.110] 1097 | 1.088 | 1.081 | 10768 | L.072| 1.068 | 1.066 | 1. 053
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10— Vs= 5 m/s
vd c)@\"&
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m 60 <
L
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A
/
¥
51 NN
000l ", 0ol o
B4 - b rhfEE (Vi=5m/s)
P-4 HHIBAOEE (Vissm/s)
B | EEL B o) JiS A Chgfem?)
FRE D] w0 | | w | w0 [ 50 [ e | 7w | e | s | 100
0.01 | 1084 rosi| 107 | Lows| 1077 rors| nora| 1oz | Lo7a| 107
0.02 | 1.078| 1074 1070 | 1,068 1.066 1064 | 1.063| 1.062 | 1.060| 1 05
0.03 | 1073| 1067 1.063| 1.060 1058 | 1036 | 1055| 1.053 & 1.052| i 051
1% 0.04 | 1068 | 1062 1.057 | L054 1.052| 1.050| 1.048| 1047 | 1.0d5 | 1 0d4
& 0.05 | 1064 1057 1.058| 1049 | 1.047 | i.045| 1.043| 1041 | 1.040| 1 039
(oo=1og1y| 006 | 10060 | 1053 | 1048 | Lod5| 1.043 | 1.041| 1.039 | 1037 | 1.036| 1035
=1 0.07 | 1.057| 1050 | 1.045| 1042 | 1.030| 1037 | 1.035| 1.034 | 1.033 | 1 032
0.08 | 1054 | 1047 | 1.042| 1030 | 1036/ 1.03¢| 1.083| 103i | 1.030| 1029
0,09 | 1052 1044 1.039| 1.036| 1.034 | 1.032| 1.030| 1020 1038 | 1027
0.10 | 1049 | 1.041 1.037| Loos4| L1032 1030 | 1028 | 1027 1.02| 102
0.00 | 1168 1163| 1159 | 1156 1158 | 1.151| 1.149| 1147 | 1145 | 1.144
0.02 | 1156 | 1147 1.141| 1136 1.132| 1120 | 1126 | 1123 | L.121| 1 119
0.03 | I'l5| 1134 1127 | 1120 1.136| 1112 | 1.109| 1106 | 1.108| L 101
905 0.04 | 1186 | 1123 L1l5| 1109 | 1.104 | 1100 | 1.096| 1093 | 1.090 | L 088
7 005 | 1.128| 1114 | L.105| 1009 | 1094 | L1089 | 11086 | 1083 | 1.080| 1.078
(romr.1g2y 006 | 1121 | 1706 | 1097 | 1090 1,085 1.081| 1.078 | 1075 | 1072, 1.070
=L 0.07 | 1114 1039 1090 | 1083 | 1.078 | 1074 | 1.071| 1.063| 1.066 | L 063
0,08 | 1109| 1.093| 1.084| 1.077| 1.072 | 1.069 | 1065 | 1063 | 1.060 1058
0.09 | 1103| 1.088 | 1.079 | 1.072| 1.067 1.06¢ | 1060 | 1.058 | 1955 1053
0.10 | 1099 | 1083 | 1.074| 1.068| 1.088 1059 | 1056 | 1054 | 1.052| 1050
0.00 | 1252| 1244 1288 | 123¢| 1.230] 1226 L228| 1221 Les]| 1216
0.02 | 1234 | 1221| 1211 1.204| 1.198| 1193 1189 | 1185 | 1.181 | 1173
0.03 | 1218 1.200| 1.190| U181 | 1174 | 1169 | 1.164| 1150 | 1.155| 1 I52
20% 0.04 | 1204 | 1.185| 1172 1.163| 1'156| 1.149| 1144 | L140 | 1136 | 1 132
’ 0.05 | 1192| 1171| 1158 | 1148 | L.140| 1134 | L1129 | L12d4| 1120 | 117
(ooml27gy| 0.06 | L18I| 1'1s0| Llas| 1386 | Llss| L122| 11i7| L1112 | 1108| 1.105
=1 0.07 | Ll72| 1149 | 1135 1(25: L1i8| 1'112| 1106, 1.102| 1.098 | I.095
0.08 | 1163| 1.140| 1126 1.116| 1.109| 1.103| L1098 | 1094 | 1090 | 1087
0.09 | L155| 1.182| 1118 1108 L101| 1.095| 1.091| 1.087 | 1083 | I.080
010 | L148| 1124| L111| 1102 1.095| 1.089| 1.084| 108l | 1077 | 1.074
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v ya
S Vs =5 m/s
10 [ 7
G
vd 5%
7 7
m T0 Y
4 5
~
77
A
61 A
0-001 Aj/Ad o0l ol
Bl&—5-b MpEEE (Vi=6m/s)
R mHIHKOLE (Vi=6m/s)
% Rkt ER Bl ig pij (kg/cm®)
&R = Aq
ARE Gy | w [ s | w0 | a0 | e oo | 80 | s | 100
0.0 | 1.085| 1.083| 1.081| 1.080| 1.079 | 1.078 | 1.077| 1.076 | L0735 1074
0.02 | 1.080| 1.076| 1073 | 1.071| 1.060 | 1.068 | 1.066 | 1.065 | 1064 1. 008
003 | 1075 | 1070 1.067 | 1.064 | 1.062 | 1.060| 1.058 | 1.057| 1086 1 0ce
10% 004 | 1.070| 1065 1061 | 1.058 | 1.056| 1.084| 1.032 | 1.051| 1069 | 1 048
% 0.05 | 1.067| 1.061| 1057 | 1.053| 1.081 | 1.049 | 1.047 | 1.046| 1.064 | 1 043
(ot 09ty | 0-08 | 1064 1057 | 1055 | 1049 | 107, Lo05| 1.043| 1041 | I0do| 1 03
s=1. 0.07 | 1.061| 1.0541 1.049 | 1.046| 1.043 | 1.041| 1.010| 1038 | 1.087 | 1038
0.08 | 1.058| 1.051! 1.046| 1.043| 1.040 | 1.033| 1037 | 1.035| 1034 1 033
0.09 | L1056 1.048 1.048| 1040 | 1.038 | 1.036 | 1.034| 1.033| L1031 1 030
0.10 | 1.053 | 1.046 1041 1038 | 1.035| 1.033| 1032 | 1.030| 1039 | 1 078
0.01 | 1170 | L.166| 1.162 | 1.160 | 1.157| 1.155| 1.154| 1.152 | 1.150 | L 149
0.02 | 1160 1.152| 1146 | 1.142 | 1.139| 1135 1.133 | 1130 | 1198 | 1126
0.08 | 1150 | 11401 1133 | 1128 | 1.124| 1.120] 1117 | L114| 1131 1 109
209 0.04 | Ll42| 1130| L.122| 1116 | 1'132| 1.108| 1.104| 1101 | L098| 1 098
% 0.05 | L135| L122| 1113 1107 | 1.102| 1,098 | 1.094| L091| 1085 | 1 086
—pgmy| 006 | II28| 1114 1'105| 17099 | 1094 | 1089 | 1086 | 1083 | 1080 | I 0%
(7:=1. 0.07 | 1122 | 1.107| 1.098 | 1092 | 1.087 | 1.082 | 1.079| 1.076 | Lova| 1 07t
0.08 | LI116| 1.101| 1.092 1.086| 1.081| 1.077| 1.073| 1.070 | 1.068 | 1 065
0.09 | LIII| 1.09 | 1087 1.080| 1.07%5 | 1.071 1068 | 1.065| 1.063| 1 061
0.10 | 1107 | 1.091| 1.082 | 1.076 | 1.071| 1067 | 10641 1081 | 1088 | 1 05
0.00 | 1.255| 1248 1.244| 1289 1236 | 1.233 | 1.230 | 1.228 | 1226 | 1 223
0.02 | 1230 1'288| 1.220 | 1.213 1.208| 1208 | 1.199 | 1.195| 1.195 | 1. 189
0.03 | 1.226| L.210| 1.200 | 1.192| 1.186| 1.180 | 1.175 | 1.171| L.167 | 1. 1ed
2092 0.04 | L213| L105| 1184 | 1175 | 1168 | 1.162| 1.157 | 1352 | 1148 | 1 1d1
% 0.05 . | 1.202| 1.182| 1170 | 1160 1183 | 1.147| 1.141| 1.137 | 1133 | 1 129
(oo=t.o7gy| 006 | 1192 | LI70| L158| L2148 | 1140 | 1134| 1129 1124 | 1,120 | 1117
os=1. 0.07 | 1183 | L16l| 1127 | Ltag| 1.130 | 1124 | 1.119| 1114 | L1le| 1 107
0.08 | 1175 | 1.152| 1.138| L128| L1z | 1.135| 1110 1105 | 1102 | 1098
0.09 | 1.167| 1.144| 1130 | 1120 | LI13| 1.107| 17102 | 1098 | Lood| 1 09l
0.10 | 1160 | 1.137| 1.123| 1.118 | 1.106| 1.100| 1.095 | 1.081 | 1.088 | 1.085
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H%—6

i
10
5
Vs=2m/s I
g— Dp=04m y: fa 4
5E ;
- Ky
- L)
- O
- 4\0
30 Q'
-,
Q
N
.SE
2-1 /i/l Lt e b syl efnbinebiglus
IO ’
Dj {mm} 50 100
- b RbHEEE (Vi=2m/s, Dp=0. dm, S AAE= 24D

BF—6 mHBADLE (Vi=2m/s, Dp=0.4m)

iﬂé i& - E{X E,;Ij lig jj (l{gllcmz)
e b
ZRCE S IS E SN T | 20 | s0 | 40 | 50 | & [ 70 s | 90 | 100
mmeg
107 1 1.089 | 1.0881 1.087 | 1.087| 1.086 | 1.086 | 1.085 | 1.085| L osd | 1084
20 | 1082 1079 | 1.077| 1.075| 10741 1.072| 10701 1.070 | 1.086| I 068
30 | 1.074| 1.068 | 1.065| L.062| 1.059 | 1.058 | 1055 1054 | 1053 | 1 052
10% 40 | 5064 | 1.057 | 1.058 | 1.045| 1.047 | 1.045| 1.043| 1.041 | I.040| 1 039
% 50 | L.055| 1.047 | 1.042 | 1.039| 1.087 | 1.085| 1.033 | 1.035 | 1.031| 1029
Cov=1. 0815 60 | 1.047 | 1.039| 1034 1.031| 1.020| 1027 | 1.026| 1025 1.094| 1 093
s=1. 70 | L.040 | 1.032| 1.028| 1.025| 1.023 | 1.022| 1.021| 1020 1.016| 1.0%8
80 | 1.034| 1.027] 1.023| ©.020| 1.019| L018| £.017| 1016 | L 015 | 1 014
90 | 1.029| 1.023| 1.019, 1.0i7| 1016 1.015| 1.014| 1.013! 1.012| 1 0i2
100 | 1.025| 1.019| 1.016 | Lox4| 1.o13| Low2! 1o11| 1oli| Lolo| 1 0t
10 ¢ Lazr] re] tamal vime| vim] nam | ol Lies | Liey | 1168
20 | 1165, 1.138| 1.154| 1150 | 1147 | 1.145| 1142 | 1140 | 1138 | 1137
30 | L147| 1136 | 1129 1123 | L118| 1.115] 1.112] 1.109| L7106 | 1.104
205 40 | 1.128 | 1.114| 1.105| 1.099 | 1092 | 1.089 | 1.086| 1.082 | 1.080 | 1 078
¢ 50 | 1.110| 1.094| 1085 1.078 | 1.073 | 1070 | 1066 | 1.063 | 1.081| 1 059
(el 182) 60 | 1.093| 1.078| 1.069| 1.063 | 1.058 | 1.055| 1.052| 1.045| 1047 | 1 045
s=1. 70 | 1.079 | 1.064| 1.056| 1.051 | 1.046 | 1.044] 1.041| 1.03¢| 1.037 | 1 036
80 | 1.068| 1.054| 1.046| 1.042 | 1.038| 1.035 | 1.033| L.031| 1030 & 1 099
90 | 1.058 | 1.045| 1.039| 1.034 | 1.031| 1.020 | 1.027 | 1.026| 1 0% | 1 093
100 | 1.050 1038 | 1,033 | 1.029| 102 | 1.024| 1023 L 021 | 1020 1.0%9
10 | 12660 1.263) 1.261] 1.250| 1.258 | 1.957 | 1.255| 1.954| 1.283| 1.952
20 | 1247 1.238) 1.231| 1226 L2921 1.217| 1214 | 1.210| 1207 | 1 50
30 | 12210 1204} 1.194| 1.185{ 1178 | 1.173| 1.168| 1.163| 1.159 | 1 1%
205 4 | 1192 L171) 1158| 1148 | 1140 1.132| 1120| 1.124 | 1120 | 1.1
% 50 | 1165 1.1d1] 1.127| 1177 | 1110 | 1.104| 1.009 | 1.095 | 1.062 | 1.088
Coom1.273) 60 | 1140 1.116| 1.103| 1.004| 1.087 | 1.082| o078 | 1074 | 1071 | 1.068
s=1. 70 | 1.119] 1.087 | 1.084| 1.076| 1.070 | 1.085| L 062 | 1.059 | 1.056 | 1054
80 | 11021 T.081| L.070| 1.062| 1.057 | 1.053| 1050 | 1047 | 1.0d5| 1 63
90 | 1.087 | 1.068| 1.058| 1.052| 1.047 | 1.044 | 1.041| 1.039| 1 087 | 1 035
100 | 10757 1058 1.049| 1.043| 1.039 | 1.037 | 1.034| 1.032 | 1.081] 1 0%

21 —
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12 , ,
—]
[ Vg=2 m/2
— Dp=06m a //;é
5 ;i:///
vd - ///jff//::,/
&
Q\fl
: 3-0 \00* /// ///
4 Ty //"/ 7
y i
| /e
2. / /

10 i0o
Di { mm) 50 °

BlZE—7-b rbi{sER (Vs=2m/s, Dp=20,8m, X Ad=2H#&)

BR—7 MBIRRORE (Vi=3m/s, Dp=0.6m)

I A A 118 i) I pxi (hg/em®
CREE S SN T |20 | a0 | a0 50 80 70 80 90 100
Mg
10 1.090 | 1.090 | 1.089 | 1.089| 1.089 | 1.089 1 1.088 | 1.088 | 1.0881 1.088
20 1.087 | 1.085 1.084| 1.083 | 1.082 ! 1.082 | 1.081| 1.080| 1.080 | 1.079
20 1082 | 1.079 | 1.077 | 1.075| 1.074| 1.072 | 1.071| 1070 | 1.069 | 1 068
10% 40 1077 | 1.072 ) 1.069 | 1.066| 1.064 | 1.062 | 1.061| 1.059| 1.088 | 1.087
7 50 1070 | 1.064 ¢ 1.060 | 1.057| 1.055| 1.053 | 1.051| 1.050| 1.048 | 1.047
(os=1. 081> 60 1.064 | 1.057 | 1.053 | 1.049 | 1.047 | 1.045 | 1.043 | 1041 | 1.040| 1.039
#=1 70 1.058 | 1.050 { 1.046 1.042| 1.040| 1.038 | 1.036: 1.035| 1.033| 1032
80 1.052 | '1.044 | 1.040 | 1.036| 1.034 | 1.032| 1.030 | 1020 | 1.028| 1027
90 1.047 | '1.089 | 1.034 7 1.031) 1.029| 1.027| 1.026| L025| 1024 | 1.023
100 1042 | 1.034| 1.030 | 1.027 1.025] 1.023] 1.0221 1021 ! 1,020 1. 010
10 LI180} 1.179 | 1.179 1 1.178 | 1.177 | 1.177| 1177} 176 | 1178 | 1178
20 1174 | L171) 1.168| 1.167 | 1.165| 1.163| 1.162| 1.261 | 1.160 | 1.159
30 1165 1.158 | 1.154| 1.150 | 1.147 | 1.145| 1.142 | 1.1d0| 1.138| 1.137
309 40 1153 1.144| 11837 | 1.132 ) 1128 1.125| 1.122 ¢ 1.119} 1.116] 1.114
v 50 L1411} 1.3120 | 121 L.115| 1.310| 1.106| 1.103 | 1.100| 1.097 | 1.084
(0s=1.182) 60 1128 | 1.114 | 1.105| 1.099 | 1.094| 1.089 | 1.086 | 1.083 | 1.080 | 1.078
s=1 70 1.116 § 1.160 | 1.091 | 1.085| 1.080 | 1.076 | 1.072| 1.069 | 1067 | 1.065
80 1.104 | 1.088 | 1.079| 1.073{ L.068| 1.064 | 1061 | 1.058 | 1.056 ! 1.054
90 1.093 | 1.078 | 1.069 | 1.063 | 1.058 | 1.055| 1.052 | 1.040 | 1.047 | 1.045
160 1.084 | 1.068 | 1.060 | 1.054 | 1.050  1.047 | 1.044| 1.042 1.040 | 1. 030
10 1.270 | 1.269| 1.268| 1.267 | 1.266 | 1.266 | 1.265| 1.264 | 1.264 | 1.263
2 1261 1.956 | 1.253 | 1.250 | 3.947 | 1.245{ 1.243 | L.241| 1.230| 1.238
30 1.247 | 1.238 | 1.231) 1.226 3.921| 1.217| 1214 1210 | 1.207 | 1.20%
o 40 1230 | 1.216| 1.206 | 1.190| 3.192| 1.187 | 1.183 ! 1.178 ! 1.175 | 1.171
30% 50 1.211 ] 1.193 | 1.181 1.172 | 1.165| 1.159 | 1.154 | L.149 | 1.145| 1.142
—1279) 60 1.192 | 1.171 | 1.158 | 1.148 | 1.140| 1.134 | 1.129| 1.124 | 1120 | 1.117
(o5=1. 70 1173 | 1151 1.137 | 1.127| 1.i19| 1.113| 1.108 | 1104 | 1.100 | 1.097
o 80 L1561 1152 1.119| 1.109| 1.162| 1.0%6 | 1.091| 1087 | 1084 | 1. 081
90 1140 | 1117 | 1.108 | 1.09d | 1.087 | 1.082| 1.078 | 1074 | 1.071| 1.068
100 1.126 | 1.103 | 1.090 | 1.082 | 1.075 | 1.070 | 1.067 | 1.063 | L.060 | 1.058
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: Vsz 2mss
— Dp=0-8m
5
vd
" 3-0
%
e -5
10 50 100
Dj { mm)

BlR—8 b MEEE (Vi=2m/s, Dp=0.8m, ~Xr¥i=2%)

BE-~-8 MHIWADEE (Ve=2m/s, Dp=0.8m)

ik A 7 R T = F1 Ckg/fem?)
La L Tz "
R G2 | g 20 0 | w0 | s | & | 70 80 90 100
ming
107 | 1.090 | 1090 | 1.09 | 1.090 | 1.09 | 1.0% | 1.090 | 1.089 | 1086 1 o089
20 | 1.089 | 1.088| 1.087 | 1.087 | 1.086| 1.036| 1.085| 1.085 | L084| 1 084
30 | 1086 | 1.084| 1.083| 1.081 | 1.080 | 1.080 | 1.079 | 1078 | 1.077| 1077
" 40 | 1082 | L1079 | 1077 | 1075 | 1074 | 1072 | 1071 1070 | 1066 | 1 o6s
% 50 | 1.078| LO7TZ| L.G71| 1.068 | 1.067 | 1.065| 1063 1.062| 1.061| 1 060
Coo=1.091y| 60 | 1074 1.063| 1065 | 1.062| 1.050 | 1.058| 1.056 | 1084 | 1053 | 1 099
s=1. 70 | 1.069| 1.062| 1.068 | 1.055| 1053 | 1.051| 1.049| L1048 1036 | 1 oo
80 | 1064 1057 | 1.053| 1.049| 1047 | 1.045| 1.043| 1041 1040 | 1 089
90 | 1059 1052 | 1.047 | 1.044| 1041 1.039 | 1.038| 1.035| 1035 | 1 oag
100 | 1.055| 1047 1.042| 1.039 | 1.037 | 1.035) 1.033| 1.032 | 1031 | 1 099
10 | 1181 riso| 1.180| 1180 ] 1180 | 1179 | 1179 | 1170 | 1.179 | 1178
20 | L1771 1176 1174 | 1173 | 172 | L1791 1170 1169 | 1169 118
30 | L172| 1.168| 1.165| 1.163| L161| 1.159 | 1.157| L1186 | 1.1 | 1 123
209 4 | L165| 1158 1.15¢| 1150 | 1.147 | 1.145| 1.142| 1.140 | 1338 | 1 193
é 50 | 1.156| 1148 | 1.142| 1.137| 1133 1130 1.127| 1124| L1959 | 1.190
(=118 60 | L147| 1136 L129| 1128 | 1.119| L5 111z | 1100 | Lic6| 1. 1o
@s=1. 70 | L138| 1125, L117| 1111| 1.106| L1002 1098 | 1.095| 10921 1.090
80 | L128| 11| 1105| 1.099 | 1.094 | L1089 | 1.086 | 1.083 | 1 0%0 | 1 03
90 | 1.119| 1104+ 1.095| 1.088 | 1.083 | 1.079 | 1078 | 1.072| 1.07% | 1 068
100 | 1110 | 1.094 | 17085 | 1.078 | 1,074 | 1.070 | 1.066| 1.064 | 1061 | 1 059
10 | 1271 | 12700 r2vo ! 1270| 1.269| 1.269 | 1.269 | 1.268 | L 268 | 1268
20 | 1.266| 1.263 | 1.261 | 1.260 | 1.258 | 1.257 | 1.985| 1934 | 1 503 | 1 90
30 | 1.258| 1.252 | 1.248 | 1.244| 1.241 | 1,230 | 1.236 | 1.234 | 1 599 | 1 930
205 40 | 1.247 ) 1.238 | 1.231| 1.226 | 1221 | 1217 1.214 | 1.210| 1595 | 1 505
% 50 | 1.235| 1222 | 1.212| 1.205| 1.200] 1.185| 1,190 | 1 186 | 1 188 | 1.179
(oo 275 60 | 1.221| L204| 1.104| 1185 1.178 | 1.173| 1.168| 1.163 | 119 | 1 Isa
s=1. 70 | 1.206] L187 | 1175 | 1.166| 1.150 | 1.152 | 1,147 | 1.143 | 1199 | 1.138
80 | 1192 LI171| 11s8| 1'148| 1.140| 1.13¢| 1.129| 1.124| 1.150| 1117
90 | 1178| L156| L142| 1132| L.124| 1118| 1.113| 1109 | I ies| 1 101
100 | 1.165| L.141| 1127 1118 | L110, 1.104| 1.099 | 1.095 | 1.053 | i ps8
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BE-9 MHEWROE (Vi=2m/s, Dp=1.0m)

% & R 214 ] e 4 (kgi’cmz)
A 7Y 4 i
w2 |, | 2 ‘ 20 | 40 50 o0 | 70 | s | e | 10
mmg
107 | 1.091| 1.091| 1.090 | 1080 | 1.090 | 1.090 | 1.090 | 1.090 | 1.090 | 100
20 | 1090 1.089| 1.088| 1.083 | 1088 | 1087 1087 | 1.087| 1087 | 1 088
30 | 1088 | 1.086| 1085 1085 1.084| 1.083| 1083 @ 1.082| 1082 1 083
10% 40 | 1085 1.083| 1.082| 1080 | 1070 | 1.078| 1.077 | 1.076 | 1.076| 1075
% 50 | 1.082) 1.079| 1077 | 1075 1.074| 1072 1071 1.070 | 1.068| 1 068
Ge=1.00) 60 | 1079 | 1075 | Ta7z| 1.070 | 1.068| 1066 | 1065 1.06¢| Lo6h| 1o
e=1. 70 | 1.075| 1.070 | 1.067| 1.064 | 1.062| 1.060 | 1059 | L0587 | 1036 | 1. 0%
: 8 | 1072 1.066| 1.062| 1.059 | 1.057| 10551 1.053 | 1052 | 1.056| 1 049
o6 | 1.068| 1.061| 1.057| 1.054 | 1.052| 1.0 | 1028 | L1046 1.045 | 1 0¢a
200 | 1.064| 1.057 | 1.053| 1040 1.047 | 1.045| T.0d3| 1.041 1010 | 1 039
10 | n1et] vst) rsr] visi| Liso! t1so] L1s0] 1180 110 1180
20 | L179| U178 | 1177 | 1176 1176 | 1.175| 1174 | 1174 1173 | 1 179
3 | 1175 1173 | L171| 1.169| 1168 | 1.167 | 1165 | 1164 1.163 | 1 163
20% 40 | L171| 1'166| 1.163 | 1.160| 1158 1.186 | 1153 | 1.185| 1.1%% 1 1%
% 50 | 1165 | 1,158 | 1154 1.150| 1127 1.145 | 1.142 | 1.140| 1.138 | 1 137
Covm1. 1813 60 | L158| 1150 | L1dd| L1.140| 1.136 | 1.133| 1,130 | 1.127 | 1,195 | 1 153
s=1. 70 | Li51| Lil| 1134} 1120 | 1124 Li21) 1118| Li1s5| 1115 1110
8 | LI43| 1.132| 1124 L118| 1.313| L110| 1.106| 1.103| 11001 1 038
90 | 1136| 1.123| 1114 1.08| 1103 | 1099 | 1096 | 1.093| 1.090 | 1095
100 | 1128 1.114| 1.005| 1.099 | 1.094 | 1.089 | 1.086 | 1083 | 1.080 | 1.078
10 | overe| vere| rem| ven| rem! renol 1eme| 1270 L2 127
20 | 1.269 | 1.267 | 1.265| 1264 | 1.263| 1962 | 1.262| L9561 | 1260 | 1 959
30 | 1.263| 1.259| 1.256 | 1.254 | 1.252| 1.980 | 1.248 | 1547 | 1.545 | 1 oaa
20% 40 | 1956 | 1.249| 1.245, 1.241| 1,237 | 1.234 | 1933 | 1.999| 1997 | 1 998
% 50 | 1.247 | 1.238| 1231 | 1.296| L1221 | 1.217 | L214| 1.510| L307 | 1 50m
(v, 273 60 | 1.237 | 1.225| 1216 | 1.200| 1.204| 1,199 | 7.195| L1181 | 1188 | I 384
s=1. 70 | L2926 | 1.211| 1.201| 1.103| 1.187| 1181 1376 | 1172 | 1168 | 1.16s
8 | l2i5| 1198 | 1185 1377 | 1.170| L164| L1590 | 115 | 1.1s1| 1.147
90 | 1204! 1182 1172 | 1.162| L1155 | L 14| 1.123| 1133 | 1195 | 1 1a1
100 | 1192 | 1171 | 1188 | 1148 i.1d0| L.134| 1.129 | L1%e| 1.120| 1117
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FFE—10 stHLEkOHE (Vs=3m/s, Dy=0,4m)

W 2 AR i 7] i h (kg/em®)

TERLCER L 0 [ s | w0 | om0 | e | D80 | 0 | 100
mimng

100 | 109 10891 1.088| 1088| 1.088| 1.057| 1.087 | 1.087 | 1.087 | L 086
20 | 1085\ 1.083 1.081| 1.080| 1.079 | 1.078 | 1.077 | 1.076 1075 | 1.074
80 1 1078\ 1074\ LO7L| 1.069| 1.067 | 1.066| L 064| 1.063| 1.062| 1 061
Lo% £ 1 L0701 1.065| 1061 1.058| 1.056| 1054 | 1052 | 10511 1.0d9 | 1.048
? 50 | 1.063| 1.056| 1.052| 1.048| 1046, 1.044| 1042 | 1041 1039 | 1038
Ge=Lgopy| 60 | 1056 1.048 | 1.043| 1040 1.037| 1.036 | 1.034| 1033 | 1031 | I 030
=L 70 | 1.049 1.041| 1.037| 1033 | 1031 | 1029 | 1.028| 1.026| 1095 | 1054
80 | 1043 | 1.035 1.031| 1.028| 1036 | 1.034| 1023 1.022| 10% | 1020
90 | 1.038| 1030 1.026| Lo24| 1.022| 1020 | 1.010| 1.018| 1.017| 1017
100 | 1.038] 1.0%6| 1.022| 1.020| 1018 | 1.017| L016| 1015 1014 | 1 014
10 1 1180 1198 1177 | L1% | 1175 1175 | 1.174| L174| 1.173 | 1173
20 | 1170 | 1166 1.162| L160| 1157 | 1155 | L 154 | 1.152| 1 150 | 1140
80 | 1157 | 1149| L143| 1138, 1.134| 1,731 | 118 | 1126, 1193 | 1 iol
20 0 | L4z 1130 11220 L6 L111| 1107 | 1104 | 1.101| 1.098 | 1096
50 | 1126 5112 L103| 1.097 | L091| 1088 | 1.084 1081 | 1.07 | 107
(re=1.182y| 80 | T111\ 1.096| 1087 | 1.080| 1075 | 1071 1.068 | L 065 | 1063 | 1 081
=1 70 | 1098 1.082| 1.073| 1067| 1.062| 1059 | 1056| 1053 | % 05| 1 049
80 | 1.086| 1.070 | 1.082| 1.056| L0510 1048 | 1.046| 1043 | 1.022| 1040
90 | 1075 | 1.060| 1.052| 1.047 | 1043 | 040 | 1.038 | 1036 | L03¢| 1 033
| 100 | 1066 | 1.052| L.044| 1040 | 1.037| 1.034| 1.032| 1030 | 1099 | L 08
10 0 1270) 1.267| 1.265| 1.26¢| 1263 1.262| 1261 1.260 | 1.260 | 1 259
20 | 1295 | 1249 1244 | 1230 1236 | 1233 1230 1.228| 1.236| 1.293
30 1236 1.223| L214| 1207 1201 | 1.197| 1192 | 1.%89 | 1185 | 1189
309 46 | 12187 1195 | 1184, 1175 1167 | 1.162 | 1156 1.152| 1148 | 1 1d4
50 | 1190 1168| 1.155| 1145 1187 | 1131 | 1126 | L1253 | 1.118) 1114
(e=1.273y| 60 | 1167 L1dd| L130| 1120| 1112) [167| 1102 | 1008 1084 L ool
=1 70 | 1147\ L123| L110| 1°100| 1093 | 1.088 | 1084 | 1079 | 1076 | 1073
80 | L138| 1105, 1.093 | 1.084| 1077 | 1.073 | 1.069 | 1.065 | 1.062 | L 060
9 | 1.126| 10911 1.079 | L071| 1.065| 1.061 | 1.057| 10541 1052 L 049
100 | 1099 | 1078, 1.067 | 1.060 | 1.055| 1.051| 1.0d8 ' L0d6| 1.043| 1043
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BIER11 b MLHEE (Ve=3m/s, Dp=0.6m, 7 Xi8r=23%)

#FE—n HHERkORE (Ve=3m/s, Dp=0.6m)

B3| s B ) B B Cegfem®)
& R % 3
REE OB o TTw | w | w0 | 50 [ e I 70 | s ; w0 | 10
mmg ’
10| 109 1.09 " 1.090 | 1.090 | 1.090 | 1.089 | 1.089| 1.08 | 1.0se | 1089
20 | 1088 1.087| 1.086 1.036| 1085 | 1.085| L084| 1.081 | I 085]| oo
300 | LO8) 1083 LOBL. 1080 LO79| 1.078 | 1.077| 1.07%6 | 1ooa! 1 oo
togs | 40 | LOSII 1077| LO75| 10731 L071! 1070 | 1.068| 1067 | 1om| 1o
7% 20| L0761 10711 1068 | 1.065| 1.063| 1.062| L.060| 1.030| 1087 | 1 oo
Ge=1.091), 80 | 10711 1065 | 1.061| 1.058| 1.05| 1054| 1.052| 1081 | Loy 1 o8
=1 70 ] L0661 1059 1055 | 1.052| 1049 | 1027 | 10d5| 108d| 1042 1 o0
80 | LOBL| L0S§| 1049 | 1.0d5| 1043 | 10041 1.039| L.038 | 1.036| 1 o9
90 | L.056| 1.048| 103 1040 | 1038 | 1035 | 1034| 1035 | 108! I oo
100 | L051| 1043 | 1.039| 1.035| T0ss| 1031 | 1030 | Loz | 1457 1 oou
1o rast) nago) nisol nare| e L179] L | 1178 ] Lira| 117
20 ] L77) 1174 | 1173 Li71| 1170 | 1160 | 1163 | 1167 | 16| T ae
30| LIToG 1166 | 1162\ 1160 | 1157 | 1055 | 1154| T.is2] 1160 11
20% 0 1 11620 L5y | 1150 | 16| Ll42| 11390 | 1137| 1135 | T.isa! 11a
& 0 | LI52) 11431 1136 | 1.131| 1127 U133 | Li%0| L117| 11| 1109
e=ligp| 80 | L12| L1300 132 16| 112, 1508 | 1l04| 1101 | 1o09] & one
=L 700 ) L1382\ 1118\ 1109 | 1.103| 1.008| 1.094| 1.090 | 1.087| I.08a | 1 oos
80 LIzl 1107 1098 | 1091 | 1086 | 1.082| 1.078 | 1.0751 1078 | 1 002
20 | L1 109 | 10871 10801 LO75| 1.071| 1.068| 1063 10681 1 o
100 | 1202] 1.088| 1.077 | 1.071, 1.066 | 1.062| 1,050 | 1055 | 1 053 | 1 oes
10| Loy 1a70) Low| 1o6s| 1269 | 1268 1268 | 1.267 | 1267] 1967
20 | 1265 1.263) 12801 1257 | 1.255| 1354 La52| Loal | 1 99| 1 ago
30 ] L25| 1248 | 1244\ 1239 1236 | 1233 | 1.230| 1.298| 1990 | 1 ap9
2022 90 Ladst 1932 1235 12181 L213| 1200| 1505| 1.%03] 1188 | 1 o
% 50 | 1229 r2l4] 1204| 1196 | 11901 L85! 11s0| 1176 | 1173 119
(oo=lo7)| 80 | 1218 L1s5) 118¢| 1175 | 1i68| 1163 | Lis7! 1159 Tims| b oo
UL om0 | Laer) 13w Tiea | 185 TI47| Tia1| 16| Tisy| paag| 114
o 80 | 1182\ 1160 | 1146\ 1136/ 1129 1.123 | 1.117| 1113 | 1 108 | 11
9 | LIGT| 1144 | L1s0| L120| L'113 1.%07| 1.202| 1,008 | 1.094| 1 000
100 | 1353 1.130 | 1.116| 1.106 | 1,099 | 1094 | 1089 | 1 o085 | 1.03z| 1 oo
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BFE-12 HHEIBAOLE (Vi=3m/s, Dy=0.8m)

15 A 7 AN B iir = i) (kg/ em?)
e . - ;
FERJO® ] 0 | 2w [0 | w0 | s | e | 70 | s | % | 100
mmg
107 | 1091 | 1.091| 1.090 | 1.080 | 1.090 | 1.090| 1.099 | 1.090| 1.090| 1.090
26 | 1.090| 1089 1.088| 1.088 | 1.083 | 1.087 | 1.087 | 1.087 | 1.087| 1086
30 | 1.088| 1036| 1085 | 1.084| 1.08¢| 1083 | 1.082 | 1.082| 1.081| L 081
105 40 | 1.085| 1083 | 1081 | 1080 | 1079 | 078 | 1.077 | 1.076 | 1.075 | L 074
7 50 | 1.082| 1079| 1o76| Lo7s| 1.073| 1.072| 1.071| 1.069| 1.068| L 068
Cos=1.091y| 80 | 1079 Lg% | 1.071| 1.069| 1.067| 1.066| 1.064| 1063 | 1062 | 1061
=1, 70 | 107 1070 1.066| 1.06¢ L0l | 1060 1.058 1057 | 1055 | 1 054
80 | 1.071 1065 1.061| 1058 | L1056 | 1.054 | 1.052 | L05L| 1.040 | 1043
90 | 1.067 | 1061 1056| 1.053 ' L.O51| 1.049| 1.047| 1.0d5 | 1.0dd | 1043
100 | 1.063| 1.056| 1.052| 1.048| 1.046 | 1.0d&| 1.042| 104f | 1039 | 1085
10 | 1181| ris1f tast| 11s1| 1.380] 1180 | 1.180| 1.180 | 1.1se] 1.180
20 | L179| L178| L177| Ll | 1175 1175 | Li7d| 1174 | 173 1.178
80 | L1785 | 1172 L170| 1169 1167 | 1.166| 1.165| 1.1e4 | L 163| 1162
2095 490 | 1170| 1766 | 1162 | 1160 | 1157 | 1.155| 1.154| 1152 | 1150 1,149
% 50 | 1164| 1158 | L153| 1.149 1.146| 1143 | 1141 | 1,130 L137| 1 133
(ov=1.182y| 80 | LI57| 1169 | 1143 | 1138 Lls4| 1131| 1128 | 1126 | 1193 | L121
e=t 70 | 1150 | 1140| L1383 | 1127| 1123 | 1119 1116| 1118 Liu | L 108
80 | LId2| 1130 | liz2| L116| L11z| 1108 1.T04| L101| 1099 | 1.09%
90 | L132| 1121 | Lu3| 1106| 1.101| 1.097 | 1.694 | 1.091| 1038 | L 086
100 | L126| 1112 | 1302 1097 | 1.082 1088 | 1.084| 1.08L| 1078| L 076
0 | 1or2| r2iz| Lom| non| von| Lzl nowl| Lo Loze] 126
20 | 1269| 1267, 1265 1.264| 1.263| 1.262| 1.261| 1.260| 1260| 1.259
30 | 1263| 1.250| 1.256| 1.253| 1251 | 1.249| 1.247 | 1.246 | 1244 | 1243
202 40 | L.255| 1'248| L244| 1239 | 1.236| 1233 | 1,230 1.208| 1296 1228
0% 50 | 1246 1.236| 1.220| 1.224| 1.219| 1.215| 121z, L9208 | L205| 1203
(os=1.273y| 60 | 1236 1223| 1214 | 1207 L202| 1.197| 1192, 1189 | L1s5| 1182
s=1. 70 | 1225| 1209 1.199| L191| Li18¢| 1179 | 1174 | 1.170 | L166| L 162
80 | L213| 1195 L18¢| 1175 L168 | 1.162| 1157 | 1.152| 1.148| I 144
90 | 1201 TIsz| L169| L158| L152| 1.1d6| 1141 | 1.135 1.1s2| 1 128
100 | L19| 1163| L355| 1.145| 1138 | 1.131| 1126 | 1192 L118| 1114
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BlR—13-b MEE (Vee3m/s, D

p=1.0m, /A= g i)

s PPN v B i} B 77 Ckg/em?)
A o s 4
R (2 T | 20 ! 30 | 40 50 | 6o |70 80 90 100
mmgh
Jo | Ms1)oLool) 1091 | Loot! 1091! 1.090| 1.090| 1.080 ! 1.090 1.090
20| Lo90 | L0950 1.089| 1.089 | 1089 1089 | 1.088| I 089 | 1 gon 1. 088
| L0s9 | Lossi Los7| 1087 | 1086 | L086| 1085 | 1 098 | 3 oos 1,084
10% a0 | LosT| Lo0ss, 1.084| 1.084| 1083 | 10821 1081 1083 | 1 oed 1. 080
% 20 | LO85 ) Loss) 1.08L| 1080| 1079 | 1078 | 1077 T 07| 1 ooe 1074
(e=1. 091> 80 1 1.083) 1.080| 1077 Lo76| Lo7al| 1073 | Lorz| Tom | v o 1. 069
=L 7001 10801 1076 | 1073 | LO7L| 1070 | 1088 | 1067 | 1 o 1.064 | 1,063
80| Lom7 ! 10737 1.069 | 1.067 | 1.065| 1063 | 1.082 | 1 oug 1.059 | 1,058
20| L0rd) 10690 1065 1.083 | 1060 | 1058 1.057 | 1.0%8| 1 ood 1. 053
100 ] 1070} 1.065| 1.061| 1058 1.05| 1.054| 1052 1 oo 1.049 | 1048
W0 Lsah rast)ovrasi | vast] vast| vist| 1as1| 1181 1 1e0 1.181
M) sy Lol Laze| LI78 L1 177! L7 Tire| 1 ioe 1176
000 L) Lare ) Las | ram| Lz Uz 11| Ling| 1 1,169
s00s 2 LIty Liev| 1167 1165 | 1164 1163 | 1163 1 1,159
% 30| L1707 166| 11601 1.160| 1157 | 1'1s5| 1154 I ies! 1 oo 1. 149
(rem1. 182) S | higs. LIs9) Lial| L1510 118 | Le| 11| 11ds| I 1ay| bk
gs=1. ol 11600 Lis2) L143| 1143 | 1139 | 10136 1183| 1.151| I 13| 1 iss
by | LI lids| Tisa 134 1130 L126] 1123 L191| 1 1o 1,116
00| L8y Ll Liss) Ty Li2i| 1117 Ui Ll 1 e 1,106
100 | L1e2) 1180} L16| U116 1112 1108| 1104| 1101 ¥ oes 1. 096
0 v 1ozl tam) v | vaml e ven| o | Lo iem 1.971
20| 12700 1269 12681 1267 | 1267 1.266 | 1.265| 126 | 1 o 1.264
30| L2667 1.264) 1.263| 1.260| 1359 | 1257 1.936 | 1 oee| 1 Aoy 1.253
209 40 ) L2l 1257 1253 | 1951| 1.248| 1986| 1.244| 1 949| 1 oo 1,239
% 0| Lzsel L2ds| 1244 1.239| 1236 | 1283 | 1930 | 1 998| 1 aon 1,223
Cosm L. 279) S0 | Las) 1259 losg2 1227 1333 1219 | 1215 1912 | I ong 1. 207
+=L Wy L0y 1290 1og0| L2140 1200 1204 | 100| 1196 I iog 1. 190
80 | L2l L2187 1208\ 1201| 1195, LUs0! Liss| 11| 110 1.174
0 | L2 L2070 1096} 1188 | 1181 | 1175 1170 1168 | 1 sop 1. 159
100 | L8] 12e5| LIB4| 1975 1168 | 1162 | L 157 1183 118 | 115
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—— vs=amsm v
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Z
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A
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o D) {mm) 50 100

BIR—14 - b LMEE (Vi=dm/s, Dp=0.4m, / XA#= 2 %)

WE—14 BT WIKOLE (Visdm/s, Dp=0.4m)

iR A o B 1] E i Ckgfem®)
i | Co _ :
SEE U 0 | w | ow | 10 | 0 | e | 0 | s | o0 | 100

mmeg

107 | 1.090 | 1.089 | 1.089 | 1.089 | 1.088 | 1.088| 1.083 | 1.088 | 1.088 | 1087

20 | 1.086! 1.085| 1.083| 1.082| 1.081 | 1.081| 1.080| 1.079 | L079| 1 67

30 | 1.08L| 1077 1.076| 1.074| 1.072 1.071| 1.069 | 1.068 | 1067 | 1 068

105 40 | 1075 1070 | 1.067 | 1.064 | 1.062 | 1.060 | 1.058 | L.057 | 1.056| 1 05

% 50 | 1.068| 1.062| 1.057 | 1.055| 1.052| 1.050| 1.049 | 1.047 | 1046 | 1 oo

(o1, 0913 60 | 1.0621 1.0541 1.050 | 1.037 | 1.041 | 1,042 | 1.046| 1.039 | 1.038 | 1 o

s=1. 70 | 1055 | 1.046| 1.043| 1.040| 1.037 . 1.035 | 1.034 | 1.032| 1031 | 1 030

80 | 1049 1.041| 1.037 | 1.034| 1.031 | 1.030! 1.038| 1027 | 1.026| 1 0%

90 | 1.044 | 1.036| 1.032| 1.027 | 1.026| 1.025| 1.024 | 1.023 | 1.022| 1 02

100 | 1.039| 1.032| 1.028| 1.025| 1.023| 1021 | 1.020| 1.019| 1 018| 1 018

10§ 11800 1179 | 1178 1.177| 1.177| 1176 | 1.176 | 1.176| 1175 | L 175

20 | 1173 | L.169| L1167 1.165| 1.163| 1.16%| 1.160| 1.158| 1.157 | 1,156

30 | 1163 1156 | 1.151| 1147 | 3184 | 1141, 1139 | 1136 | 1134 | 1 13

20% 46 | L1501 L.140| 1.133] 1.128| 1.128 | 1.180| L.117| L.114| 1111 1.109

% 50 | L137| L124| LI14| L110} 1.104| 1.101| 1007 | 1.004 | 1092 1089

Coeml. 1825 60 | 1.128| 1.109| 1.000 | 1.093 | 1.088 | 1.084| L 081! 1078 | 10751 1 073

e:=1. 70 | L110¢ 1.093 | 1.086 | 1.080 | 1.07¢ | 1.070 | 1.067 | 1.064| 1.062| 1060

80 | 1.099| 1.083! 1074 | 1.068| 1.063 | 1.060| 1.056 1.054] 1.032 | 1. 020

90 | 1088 1.072| 1.064 | 1.055| 1.053 | 1.050 | 1.048 | 1.045| 1.043| 1.042

100 | 1.078| 1.063 | 1.055| 1.050 | 1.046 | 1.043 | 1.040 | 1.038 | 1.087 | 1.03%

10 | 1.270| 1.268 | 1.267 | 1.266 | 1.265) 1.264| 1.264] 1.263| 1.263 1262

20 | 1259 | 1.254| 1250 | 1.247 | 1.241 | 1.242| 1.240] 1.238 | 1235 | 1 591

80 | L244| 1.234| 1.227| 1221 1.215 | L.210| 1.208 | 1.904 | 1203 | 1 19

o 40 | 1225 1210 1.200 | 1.192| 1.185 1180 | 1.175| 1.171| 1.167 | 1.164

30% 50 1205 11851 1.172| 1.164| 1.156  1.151| 1.146| 1,141 1187 | 1. 134

1 60 | 1.185| 11631 1.150 | 1.140| 1.132| 1.126| 1121 1.116| L 113! 1 109

(os=1.278) 70 1166 | 1.139 | 1129 | 1.119| 1111 | 1.106 | 1.101| 1.097 | 1.093| 1.090

8 | L148| 1.124| L111| 1.101| 1.094 | 1.089| 1.084 | 10811 1.079 | 1 0%

90 | 1.182| 1.108| 1.196| 1.082| 1.080 | 1.075| 1.072 | 1068 | 1.065 | 1. 062

100 | 1.118| 1.195| 1.183 | 1.075| 1.069 | 1.064 | 1.061| 1058 | 1058 | 1023

37 —
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HE- SBIBAOE (Vimdm/s, Dy=0,6m)
g A o 78 i E s} (kg,"cmz)
e = — T ———
TEEIO® T % 8 T e T 0 1 80 | w0 | 100
mmeg
% | Logs| F080| L0910 | 1090 1090 1090 | 1090 1090 1 050
B | b0 Loes| Loss| tosr) 1losr| 1oss. Logg | 1o | o0 108
do | BOST| Lo Loss| 1oss) ilosl Lot | Toso| 1o | v | 108
105 S0 Lol o) Lol Lo Yo Torel ian | Lor| Doy | 1078
& & | 1O LUs| Losy Lorof tioes | Loor | 1oeg| 1 des| 1 om| 1970
(o=loop) &) | LOB| L0701 1067 | Load| o6z | Toso| 108, roos| vog3| Loz
=1 20 | Dorb| LOss| Losu) loss| Ioss | Losa| 03| 1osg| i oag| -0
S0 | Tose L0s9) Low Los:| Lods| Loz | 1odg| 1om| 1o 108
00 | LocZ| bl Low0| Lodr| toat! Toaz| vogg| 1o | 1o | 1O
100 | LOST) L0s0| 1045 | Loz T0s9| 1os7| 1036 | 1.oes| bods| 103
s | b1k b1st) Liso) sl 1asof 1ase| ture | 1ire | 1| Lan
| Tie| LuelLim) ia ) Tws! T | rim| | pae| LT
do | LIl ples) Lierl Luss| 1163 | Liel) 1260 | 1ia| ©ieg| D70
o0%s 80 | LiSy| TS| LIsT) s 1| Tids| Ilso| Ida| &) 1S9
’ g | | PILU LG | Ll D) Uisi| 13| i 5| 18
Ge=rispl 80 LI LM L) vas | Vi Do) Doy | 1in| S| b
o=l s | rid) ML) Lus! ran| a7 Cis| e | os| b a%e
50 | rysz| fHsl LLO| Tidd\ 10%a| 1005 | 1001 1ogg| 1 ogs| 1%
0 | 1| RA09) L100 | Loss| Loss| Tesd| ioss| Togg| 3ol L
0 | LS 1100 | 1090 | 1084| Lo | Lovs, Losi| 1ge| ome| 1073
o | LI Lol otend nano| L0 noee | 1269 | 1aeo] 1969] Tae
S | BT Last) 1263 Lzer| U'zeo | 1258 17| 1aen| ooy 1208
B0 | ;oS Lo 120 Loar raa) Tar| gk 1ae| vang|
202 S | DB Lzl L2ss Lm0 | iaa6| U2n| rarg| 1ae| v | L2
& S | TS| L2 L28| L2l 1306| 1201 L7 | 1ae| viag! 2
Gtz 8 L6l L20f Lo | 10| s | L | Lim 1| Pl 117
=1, s | LRl bleal las2l oLzl ries| Ui | s | 1ia | bioy| Liod
50 | IiSe| TI78) 1166 L1s6| Lus| L12| 13| 1135| 1 ia| Tig2
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~ \ 74
m 50 o5 XAV
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AT
i
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10
D; (mm) 50 {00

BlE—16 - b EHERE (Visdm/s, Da=0. 8m, /AAE=2HD

HR—16 MHMIBKOLE (Vi=dm/s, Dpy=0.8m)

%3 | R H ] E H (kg/ecm?)
P . b =4 H
FERE OB w0 | w0 [ s [ w0 | w0 | EERERED
mg
107 | 1091 | 1091 1091 | 1.090| 1.090 | 1090 | 1.09 | 1.090 | 1.090 | 1.090
20 | 1090 | 1.089| 1089 | 1089 1088 | 1.088 | 1088 | 1088 | L 08| 1087
30 | 1.088 | 1.087| 1.087 | 1.086| 1085 | 1.085 | 1.034 | 1084 | 1.084| 1083
{02 40 | 1087 | 1.085| 1.083| 1.082 | 1.081| Losl| 1.080| 1079 | 1.078 | 1.0%
7 50 | 1034 | 1082 LOsD| 1078 | 1.077| 1076 | £075| 1.074| 1.073] I.0vo
Go=t.093| 60 | 108 | 1078 | 076 1.074| Lo72| Lo7i| 1089 | 1.088| 1067 | I 086
=L 70 | 1078 | 1.074| 1071 1069 | 1067 | 1.085| 1.064| 1.062| 10611 L 080
80 | 1075 1.070 | 1.067 1064 | 1.062| 1.080 | 1.058 | 1057 | 1.056 105
90 | 1072/ 1.066| 1.062 | 1.059 | 1057 | 1.055| 103 | L052| 1.081| 1 048
100 | 1068 1062 | 1.058| 1055| 1.052| 1.050| 1049 | 1.047 | 1085 | 1043
10 | 1s2l tis1| vasi| rast! rast| nast| vist] 1180 1180 1180
20 | L180| 1179 1178 | 1177 | Lir7| 1176 | 1176 | 1176 | 1.175| 1.1%
80 | L177| Lir3| LI738| L1172 1171| 1170 | 1169 | 1168 | 1.167| 1167
20% 4 | L3178 | 1169 | 1167 | 1165| 1.163| 1.161| 1.160| L1138 | 1.157| 1.136
% 50 | 1168 | 1.163| 1159 | 1166 1.154| 1.152| 1149 | 1148 | 1.146| 1.144
(or=1.182y| 60 | 1168 | 1156 | LI51| L.147| 1144 | 1.141| 1135 | 1136 1.13a| 1 132
=L 700 L157| L148) Ll42) Iigs| 11sa| 11301 L128| L1%3] 1123 1.1%0
80 | 1150 1.140| L133| 1128 | 3124| U120 L117| L114| 1.111] 1109
90 | Li4d| L'Is2| L124, 1119 L114| 1130 L1o7! 1704 | 1101] 1099
00 | 1137 L124| 1136 | 1110 1305 | 1101| 1.097 | 1.0s4| 1091 | 1.089
0 | vezy vzl vwe| nan | vem| nem| vLom| ven| venl]| 127
20 | 1270| 1.268| 1.267 | 1.266 | 1.265 | 1.265| 1.264 | 1.263 | 1.263| I 262
30 | 1.265| 1262 1260 | 1258 1.256| 1.255| 1253 1.5 | 1.251| 1.250
202 40 | 1260 | 1254 | 1.250 | 1247 1.244| 1242 | 1240 1.23a | 1.936| 1934
% 50 | 1.252| 1245 1.239 | 1235| 1.231| 1297 | L.224| 1392 | 1.2i9| 1.317
Gem1.o75y| 60 | L2dd| L234| L2g7| 1221| 1205 | ro12| 1.208| 1904, 1201 | 1189
s=1.27 70 | 1285 | 1222| 1213 | 1.206| 1201 | 1.196| 1.191| 1 187 | 1184 | 1.181
80 | 1226| 1.210| 1200] L192| 1186 1380 | 1.175| Li71| 1.167| 1.164
90 | 1.216| 1198 LI87| L178| 1.171| 1 ie5| 1.160| 1.156| 1.152| 1.1da
00 | 1.205| 1186 | 1.174| L165| 1157 | 1151 1146 | 1.1a1 | 1137 | 113
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— E
o — VYsz4m/s
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vd
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41
10 50 100

0

{ mm)

HFE-17 BHEWKORE (Vi=dm/s, Dy=1.0m)

BIR—17-b rLEGEE (Vi=dm/s, Dy=1.0m, ~ A= 24

% 3 | san X i) I B Chglem®)
. Iz -
FRE R [ | 20 | 30 | w0 | s | e Coo | s0 | s . 100
mme
100 | 10911 1.091 | 1.091) 1091 1.091| 1.091 | 1.091| 1.091! £oo1| 1.090
20| 10901 1.090 | 1.090| 1.090 | 1.089 | 1.089 | 1.030 | 1089 | 1.085| 1 oag
30| 1.089 | 1.089 | 1.088 | 1.088 | LOS7 . L1087 | 1.087 | 1.086| 1088 | 1 vog
10% 40 | 1.088) 1.087| 1.086 | 1.085 | 1.085 108¢| 1084 | 1.083| 1085 | 1 oo
% o0 | L.087 | 1.085| 1083 1.082| 1.081| L081| L0s0| 1.0%| 1079 | 1 oop
Cos=1.091) 60 | L.083| 1.082) 1080 1.079 | 1078 | L1077 | 1.07%6 | 1.075 | 1.074| 1 o3
7s=1. 70 | 1083 1.079) 1.077 | 1075 | 1.074| L0731 1071 107 | L1068 | 1 oo
80 1080} 1076 10741 1072 | 1.070| 1.068 | 1067 | 1.066| 1 068 | 1 oon
90 | 1078 | 1.073 | 1.070 | 1.068 | 1.066 | 1.064| 1.063| 1.061 | 1.060| 1 oo
100 | 1075 1.070 | 1067 | 1.064| 1.062| 1.060 | 1058 | 1.057 | 1.088| 1. oo
10 | 11821 1182 ) 1181| 1181 Li81| 1.181| 1.182] 1.181| 1181 | L 1s1
20| LI8Ly 1180 | 1180 | 1179 1179 | 1178 | 1178 | 1.178| 1.138 | 1 1o
80\ L1794 1177 0 LA76 | 1.175| 1175| L174 | 1.173| 1.173 | L.i73| 1 1o
20% | L17%6 | 1174|1172 | L171| 1169 | 1168 1166 | 1.168 | L 168 | 1 1es
% 50 L1738 1169 1167 1.165| 1.163 | 1161 1158 | 1.158| 1197 | 1 ieo
(oo =1. 182) 60 | 1169 1.164) 1161 | 1.158 | 1.156| 1.154| 1.150 | 1130 | 1148 | 1 a0
s =1. 70 | 11657 L189 | L1541 LIS1| 1148 | 1145 1'1a1| 1.141| 1139 | 1 199
80 | L160) 1.153| 11481 1143 1.3d0| 1187 | 1'132| 1132 7130 | 1 13
90 | 1186 11471 1140 | 1136 1132 | 1138 | 1128 | 1123 | 1190 1 140
100 | 1150 L140| L1s3| 1128 | 124 L120] 1134| 1114 [1n1] 11
10 | 123 1272 L272) 1202 ] Lav2| Ler2 | La72| 1272 | 1.272| 1271
20| L2710 1270 | 1269 | 1.269 1 1.268 | 1.268 | 1267 | 1967 | 1366 | 1 a0
80 | 12681 1.266 1.265| 1.263| 1.262| 1.261 | 1.260 | 1.250 | 1 968 | 1 acu
a 40 | 1.264 | 1.261) 1258 | 1.256| 1.254 | 1.252 | 1951 | 1.2 1 o0a| 1 og
80% 50 | L.260 | 1.254) 1.250 | 1.247 | 1.244| 1.242 | 1.240| 1.533 | 133 | 1. a94
(e =1.27%) 60 | 1.25¢1 1247 | 1241 1287 1.234| 1230 1297 | 1255 | 1335 | 1 29
ga=1. 70 | 1243 1238 1282\ 1296 1.222| 1218 114 1.211| 1908 | 1 4o
80 | L2al| 12290 1.221| L215| 1.210| 1.205| 1.901| 1.198| 1.194 | 1 390
90 | 12331 1220 L2ll| 1.204| 1.188| 1.192 | 1.188 | 1.1s4| 1.181| 1 100
100 | 1.226] 1.210| 1.200 | 1.192 | 1.186 | 1180 | 1.175| 1171 | L1o7| 1 1e
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20

I 0 l—— Vs = §m/s
- Dp= 04 m //
&
vd \v .
Ly
— \00 /
m B0 Q'\o
/g il \0
N .5 7
§-1
1o D { mm) 50 100

i

@%18_[’ pih‘jﬁﬁ (V335m,"5, Dp=0.4m, /Z‘Jbﬁ=27&)

#}E—18 "+ HkOkE (Vi=5m/s, Dp=0,4m)

m e B T IE ) (kg/em®)
Ay ™ - B T
= 1 R0 [ o [ e [ w0 | 0 | w | 0 | s | s | 100
mimg
100 | 1090 | 109 | 1.089 | 1.089| 1.089| 1.089 | 1.089 | 1.088 | 1.088 | 1088
20 | 1.087| 1.086| 1.084 | 17083 | 1.083| 1.082| .08 | 1.081| 108 | L 080
30 | 1083} 1.030| 1078, 1077 | 1075 | 1.074| 1.073| 1.072| 1071 L 070
10 40 | 1078 | 1.073 | 1.070 | 1.068 | 1.065| 1.064| 1.063| 1063 | 1.060| L 059
50 | 10721 L.066| 1.062| 1.060 1 L.057 | 1.055| 1054 1.052| 1.051| 1080
(oe=1.001] 60 | 1.066| 1.059| 1055 | 1.052| 1049 | 1.0¢7| 1.045 | 1.0de| 1.043 | 1 041
: 70 | 10601 1.052) 1048 | 1045 L041| 1.040| 1038 ' 1037 | 1.036| 1 035
80 | 1054, 1046 1042 | 1039 1036 | 1034 | 1033 1031 | 1030 | 1029
90 | 1049| Lo4i| 1.037| L034| 1031 | 1029 | 1.038| 1057 | Lo2s | 1.0%
100 | 1.04d| 1.036| 1.032| 1029 | 1027 1025 1.024| L0238 | L022| 1 0%
10| 11801 1180 | 1179 | 1178| L8] ram| L | 1177] 1177 | 1176
20 | L1%5| 1172 1768 | 1166 1165 1.16a| 1.163| 1.162| 1.161| L 161
30 | 1166 1160 1.156| 1153 | 1150 | 1148 | I.1d5| 1.144| 1 142| 1.140
905 40 | L1s6| 147 | 1141 1'136| 1.130| L120| I.136| 1128| 1.120| 1119
50 | Ll44) 1.182) 11z LI19| L14] I'Uf| 1107 1104| L102] 1100
Ge=118p| 60 | 1132 | 118 L110| 1.108| 1,098 | 1.094| 1.091| 1.088 | 1.085 | 1,083
s =L 76 | 1120 | 1105 109 | 1.090| 1082 | 1.080 | 1077 | 1074 | 1071 1069
80 | 11091 1.003| 1.084| 10771 1.072| 1.069 | 1.065| 1.063| 1060 1.058
90 | 1098 1.082| 1.074| 1.067| 1062 | 1.059| 1056 | 1.053 | L051| 1049
100 | 1.089| 1073 | 1.064 | 1.050 1054 | 1051 | 1.048 | 1046 | L odd| 1 042
10 | 1270 1.269) 1.268| 1.268| 1.267| 1.266| 1.266| 1.265| 1.265| 1.264
20 | 1262 1.958| 1.252| 1,249 1248 | 1.246| 1240 | 1242 | 1.242 | 1241
80 | 1250 1241 1935 1.230| l2s5| 1.222| l218| 1.215| L213| 1210
30% 40 | 1234, 1290 1211| 1204 1186 1.103| 1189 | 1185 1.181 | 1.178
& 50 | L216| 1199 Li87| 1'179| 1171 | 1266 1161 | 1.156] 1152 | L 18
Go=lg7y| &0 | L198| 1177| L1165 | 1155 L147| I 141 | 1.136| 1132 1198 | I 124
s=1 70 | LI80| 1157 | 114} I'is4| 1123 | 1.120| L1is| 1.111| 1107 | 1104
80 | 1.163| 1.139| 1126 1'116| 1108| 1'703| 1.098 | 1094 | 1080 | 1 087
9 | 1147 1123 | 1110 1101 | 1.093| 1088 | 1.084 | 1.080| 1.076| 1.074
00 | 1133 | 1209| 1.197| 1.1s3| 1081 | 1076 | 1.072| L 069 | L 065 1.063
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#E-19 tHLekoLE (Vs=bm/s, Dp=0.6m)

B A 2 R Lt 5 FE 7 (kg/cm?®)
AL M hyrd -
G G0 | w w0 | w |50 [ w0 | | s | w0 | 100
mmeg :
30| L-99L) 109 1.09 | 1090 1.090 | 1690 ! L.0%0 | 1.090 | 1050 1. 080
20| 10897 L08Y)| 1088 1.088 | 1.087 | 10087 | 1087 | 1086 1080 | 1 oo
8 | LosT 1086 1.085) 1.ost| 1083 | 1083 | 1082 1osi| 1om | 1 oo
10% 0 | Loss) Losz| Losl| 1079 Lors | 1077 | 1076 | 107 Lovd| v om
% 20 | L0821 1078 1076 | 1074 | Lo7e| 1071 | 1069 | 1068 | 157 | 1 ome
Go=t.00p| 0 | L0 1074\ 10701 1068 | 1066 | 1064 | 1.063 | 106 | I oon| 1 oco
o=t 70| Lord| 1069\ 1.065| 1.062 | 1060 | 1.058| 1057 1.0 | L os| 1 oo
S0 | LO70} 1.064| 10601 1057 | L 05| 052 | 1051, 1020 1 oa8| 1 om
S0 | 1066 1059 1.085| 1.052 | 1,049 | 1047 | 1045 | T.04d | 1 045 | ¥ oot
100 | L062] 1.055] 1.050 | 1047 | 1044 | 1042 | 1.041| 1039 | 1 088! I ome
10| Ligty Ligl) L8t 1180 Liso| 1180 1.1%0| 1.180| L1s0] 1.170
200 | LI 1177 LA76 | 1176 | 1175 Li74| 11| 1178 | 1 io9| L7
80 | LIl 172 170 | 1168 | 10166 | 10165 1164 | 1168 | 1 1egi i ier
v0ss 2 LIGO) L165| L16l; 1158 | 1156| 1184| Li52| 1180 | 1108 | »3%
% 00| LIS Lis6 ) LISL| L148| 1144 | 1141| 1139 Tis7| I1ss| ¥ ion
Go=1.1g 90 | 11861 Li47 ) L1, 1186 L132| 112 | L% | Tiss| 1ia| 318
+=1. 00| LMl Li1sT| 1180 1125 L1200 L116| 1013 | 1.110| Iise| T e
S0 f LMoy 1128 L120| TIU| 1'109| Ulgs| 1101| 1008 | 1088 | oo
o0 LIS2) Lu8 LI10| 2303 1098 | 1094 | 109 | 2,088 | 1 082 | 1 ous
100 | LT24| 1109| 1100 1094 | 1:089 | 1085 L o8l | Lovs| 1006 + o
o bame) ten ) non | Lo | vano] vamo| Lee| 1270| Lo 1260
20 | L2681 1266\ 1265 12631 L262| 1.261| 1260 1250 | 1999 | o oo
0| L2620 L2s8) 1955 | 1952 1250 | 124 | 1246 | 104 | Lagy| b om
30% 0 1124l 1207 Loaz| 19380 1934 1231 | 1928 1295 T omei b oo
% S0 L2e) 13| 1297 1990 | I'216 1212 | 1208 | 1305 | 1905 | 1 oo
Go=t.2zp| 80 | 1234\ Loal) v2ui| 1904| 1198 1195 | Liso | 1188 | 1 aee| 1138
e=1. 70| L2s2) 1206| 11es 1is7| 1180 | 1175 | Lio| Tiee| T ies| b g
80 | 120} 1ae2) 1180, 1170 1163 | 1157 | 1152 1149 | 1ies| 3%
20| L1981 La78) 1165| 1165 1148 | 1141| 1138 | 1.132| 1.1%8 | oo
100 | LI86| Li64| 1151 | 1141 | 1133 Lizr| L1z | Liis| Lig| +i4
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HE—20 HHEHAORE (Ve=5m/s, Dp=0.8m)

%A SRR % 1y FE i (kg/cm?)
s = —4
CRCE NS R T ENE |40 | 50 | &0 | 70 I 90 100
mmég
107 | 1091 | L1091 | 2.091 | 1.001 | 1091 | 1.090 | 1.090 | 1.090 | 1.080 | L 0o
20 | 1090 | 1.09 | 1.089 | 1.089| 1.089 | 1.089 | 1089 | 1.088 | 1088 | 1 oo8
0 | 1.089| 1.088 1.087 | 1.087 | 1.085| 1.086| 1086 1085 | 1.0%5| 1 0o
10% 40 | 1.087 | 1.086 1.085| 1.084| 1.083 | 1.083 | L1082 | L.08t | 1081 | 1 08
6 50 | 1.085| 1.083| 1.082 | 1.080| 1.079 | L1078 | 1.078| 1077 1076 | 1 07
(s=l.gg1y] 60 | L.083| L0B0| 1le78 | 1.077 | To7s| Lova| 1073 | 10721 Lovi| 1 om
s=1. 70 | 1.081| 1.077| 1074 | 1.072 | 1.071| 1.069 | 1.068| 1.067 | L.066 | 1 06s
8 | 1078 1.074| L1070 | 1.068 | 1.066| 1.064| 1.083| 1082 | 1.060| 1 050
90 | 1.075| 1.070| 1.066 | L.064| 1.062 | 1.0680  1.038| 1.057 1035 | 1 ood
100 | 1.072 | 1.066 | 1.062, 1.060 | 1.057 | 1.055| 1.054| 1052 | 1 051 | 1 0%
10 | 11s2| n181| 1.1s1| 1.181| 1181 2.181) 1.181] £.181| 1181 1181
20 | 1180| 1179 119 | 1178 | 1178 | 1178 | L | Lir7| 1177 i 1%
30 | L178| 176 | 1175 | Li74| 1173 | Liv2| 1171 Li71| Lite| I iee
00% 40 | L175| 1172 | 1170 1168 | 1166 | L.165| 11641 1.163| 1169 1161
% B0 | L171| L167| 1163 | 1161 | 1.150| L.157 | 1.185| 1,153 | 1.153 | 1 181
(s=1.1gy| 60 | 1.166 | L.161| 1156 | 1.153 | 1.150 | L148| 1146 | 1.141 | 1143 | 1126
s=1. 70 | 1161 1154 | 1149 1145 | L141| 1.138 | 1136 | 1.133 | 1131 | 1 129
80 | 1.156| 1.147 | L14L| 1'136 | 1.132| 1129 | 1126 | 1123 | L1531 | 1.119
90 | 1150 | 1.140) 1.133( 1'128 | 1.123| L1020 | L.116| 1113 Li11| 1 109
100 | L144| 1133 U125 1118 | L115| 1111 1107 | 1I04| 1103 | 1 099
10 | 23| rema) vrove| rarz| vove| nom| vnam| Lo Lem | Lem
20 | 1270 | 1969 | 1.268 | 1.268| 1.267 | 1.266 | 1.266 | 1.265 | 1.265| 1 264
80 | 1.267| 1.264| 1.262 | 1.261| 1,259 | 1.958 | 1257 | 1.286 | 1 925 | 1 254
309 40 | 1.262| 1.258| 1.955 | 1.952 | 1.250 | 1248 | 1.246| 1.244 | 1243 | 1 sa1
% 50 | 1.256| 1.250 | 1.245| 1.241| 1.238| 1.235| 1.233 | 1.230 | 1.998 | 1 29
(e=lo7sy| 60 | 1250 | L24l| L2s5| 1230 | 1.225| L22a | 1218 | 1215 L213| 1 510
=1, 70 | L4z | 1231| 12230 1317| 1.212| 1.207 | L204| 1.200 | 1.397 | 1. 104
80 | L234| 1221| 1211 1'204| 1198 | 1108 | 1189 | 1185 | 1.181| 1178
90 | 1.295| 1.210| 1.199 | 1.191| 1.185| 1,178 | 1.174| 1.170| 1166 | I 163
100 | 10216 | 1199 | 10187 | 1178 | 1172 | 1.166| L161| 1.156 | 1189 1 .14
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EF—21 « b° rEHEEE (Vi=5m/s, Dp=1.0m, 7 =XA¥i= 24D

BE—21 WHEBAOKE (Vi=5m/s, Dp=1.0m)

BOR | sRA _ B i IE i) (kg/em?)
L S ooF
FRE R g w0 | 40 (50 | o0 | w | s [ e | w0
mineg
10 | 10911 1.091| 1.091| 1.091| 1.091| 1.091| 1.091 | L.091| 1.091| 1.091
20 | 1090 | 1.05 | 1.090| 1.090 | 1.090 | 1.090 | 1089 | 1,089 | 1.085| 1 089
S0 | 1.090| 1089 | 1.089 | 1.088| 1.083 | 1.088 | 1.088 | 1087 | 1.087| 1.087
10% 40 | 1089 1.083 | 1,087 | 1.086| 1.086| 1.085| 1.085 | LO085| 1.084| 1.084
5 50 | 1.087 | 1.086| 1.085| 1.084 | 1.083 | 1.083 | 1082 | L0sl| 1.081| 1 080
(os=1.081y] 60 | 10861 1.084| 1.082| 1.081|.1.080| Lova| 1078 | 1.078| 1077 | 1 0%
s=1. 70 | 10841 1.082) 1.080 | 1.078 | 1.077, 1.076 | 1.075| 1.074| 1073 | 1079
80 | 1082 | 1.079| 1077 | Lo75| 1.073 | 1.072| 1.070| L1070 | 1.069 | 1.068
90 | 1080 | 1.076 1.074| 1071 | 1.070 | 1068 | 1067 | 1,066 1085 | I 06d
100 | 1078 1.074 1.070 | 1.063| 1.080 | 1.064 | 1.063| 1.082 | 1.060| 1 059
1o | 1182 1182) L8| L1s2| 1.181| visi| nist| nist| List] 1131
20 | L181| 1.180| 1380 | L180 | 1.179 | 1176 | L178| 1179 | L179| 1198
80 | LI79) 1178| 1177 L177| L176| 1176 | 1175 | 1.175 | L174| 1.174
20%% 40 | LI77) 1175 | 1174 L1738 | Liv2| 1171] L170| 1169 1.168 | 1,168
% 50 | LI76| 1172| 1170 L168| 1.166| 1.165 | 1.164| 1163 | 1.162 | 1.161
(o=1.18n| 60 | L172| LI68| 1165 1.162| 1160 1.159 & L 157 | 1.135| 1104 1 13
=1 70 | LI68| 1.163| 1159 L1156 | 1.154 | 1.151| L.149 | 1148 | 1,146 | 1144
80 | 1164 1158 1.153| 1150 | 1147 | 1.144] 1142 | 1.159| 1,138 | 1,136
90 | 1160 | L153 | 1147 | L1143 | 1.139| 1.136| L134| 1131 1126 | 1127
100 | 1.156, L3147 | 1141 | 1736 1.132| 1126 | 1120 | 1133 | 1121 | L 110
10 | 1273| 1273 ) 1272 | Lav2| 172 | nove| 1ave ! nome| vLave| 1amg
20 | L2701 L27i| 1270 | L270| 1269 | 1260 | 1268 | 1.268 | 1.268 | 1268
30 | 1269 | 1.267 | 1.266| 1265 1264 1.263 | 1.263| 1.262 | 1261 | 1 261
205 40 | 1.266| 1.263 | 1.261 | 1.259 | 1.258 | 1256 | 1.285 | 1254 | 1,253 | 1.259
% 50 | 1.262| 1.258 | 1255 | 1.252| 1.250 | 1.248 | 1.246 | 1.344 | 1.242 | 1.41
(s=Lg7p); 60 | 1258 1252 1247 | Li2a4| 1.240| 1238 | 1.235| 1233 | 1931 | 1 599
s =12 70 | 1252 1245 1939 | L1234 1.231, 1227 | L1224 | 1921 1219 | 1237
80 | 1247 | 1.237 | 1.230 | 1.225 .1.220 | L.216| L.212| 1909 1.208| 1 204
90 | 1240 | 1.220 1.921| 1214 | 1,209 1205| L201| 1197 1194 | 1.191
100 | 1.234| 1.221| L211| 1204 1198 1198 | 1.189| 1.185, 1181 1 178
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ZZ4munn

1o 50 100

. 0
H#E—92. b Linaupit: g (Vs=6m/s, D,=q, 6m, X gy

HgE—o2 Bk O s (Vi=6nys, Dp=0, 4n)

0% % 7 X B il = i Ckg/{‘:mBD
&R = S
R E | 2 0 | 2 j 0 | B I 60 | [ 80 I 9 | 100
mmeg
1001 109 1.090 | 1080 1. 1089 1089 | Loso( 1.089/ 1. 080 1. 089
20| Logs! 1087 | Losg| 1 920 1084 | 10841 1'oga| 1ngs| 199 1082
fo | Lo Loz fggp | 10 1084 LOT6 | 1.075 | Lo7a | 1lg7s | © ool
Los 2 1080 Tom | Lora| 1o 1065 | 1068 | 11066 | 1065 | 1 onc 1. 063
2 201 1075 | T069 | Togs | 1 oe LOBL Y 1058 | 1loss | 1lqea | 1 o8 1,054
(r=t.09| 80 | 17069 | Taes | 1oeg| 1068 L0ss| Losti Tios0| 1ngg| 1358 1045
s=1. 01 106t | 1057 | T2 | 108 1086 | 104 | Togz| T4y | 1087 1. 038
S0 | Loso. 1051 Logs| 1982 L0460 | 1.038 | 1037 | 135 | 1 o3 1033
20 1 1053 Toss| Toa| 1o 1081 1.038 | 1032 To30 | } pod 1. 028
100 | Lo | iodi| T o3 3 1 L0397} 1027 | Lozs| T38| 1 oo

1 1180] 11791 1 791 1178 | g 178 1 1178 | 1,177 1.177

20 LI76 | 1174 1 1721 1170 1169 | 1168 1 167 1 1.166 1 185 | 1. 164

30 11691 1164 1. 160 | 1.157 | 1. 1851 1,182 1 1159 L149 | 1147 1 146

209 40 L1607} 1152 1 146 | 1144 1 1881 1.135 | 1,133 1130 1.7281 1 126

° 50 1149 | 1130 1 1321 1.136 | 1129 L8y 1115 1. 121 1110 1 1,107
(os=1. 182 60 1188 | 1125 1 118 | 1111 L1067 1102 ] 099 [ 1.096 | 1.063 1.091
T 70 L1271 1113 1 104 1 1.008 ! 1.pg9 10881 10851 1 082 | 1.080 | 1.077
80 L1170 1110 | 1092 L0B6 | 1080 1 076 | 1.073| 1070 1.968 | 1. 065

a0 1106 1.087] 1 081 [ 1.075 | 1 079 1066 | I.gss! } 060 | 1.058 ! 1. psg

100 1.097 | 1.081 1.072 ] 1066 1061 1.058 | 1 055 | 1052 1.¢s50 1.048

10 L.270 | 1270 1 L L2638 Las7| 1 267 | 1.267 | 1 266 | 1. 266
20 L2641 1 260 | ] 258 | 1,255 12531 192517 ] 250 | 1.249 | 1. 247 1. 246
30 12521 1.adg; 1 240 | 1.235 1. 2321 1. 229 1226 | 12931 ] 221 | 1.218
8092 40 L2407 1,228 ; 220 1 1.213 (| 13297 12037 1,199 ] 1950 1,192 1. 189
7 50 L2241 1208 1 198 | 1.100 1183 | 1,177 11734 1168 ! ] 165 | 1.161
(os=1.973) 60 1.207 7 1.189 L1761 1167 | 1. 188 | 11547 1 1491 1144 | 10149 1.136
e 70 Lial| L1704 1 156 | 1147 | 1. 1881 1.133 | 1,123 11237 1,119 1115
80 11761 1.152 1.138 | 1128 7 120 | 1115 1. Hol L105] 1702 1. 098

90 L1604 1130 1. 1220 L] 1 1051 1099 1 095 | 1,001 | 1.087 1o

100 1145 | 1.129 1.108 | 1.099 1.091 | 1.086 1.os21 1,078
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( &\2 )

10— Dp= 06m
q\"%/./
70 \oc_’;‘f 2
Y

DY -
.5 // AL \0
&l ///

i0 50 10G

Dj

{mm)

- HE23 REMEEKDORE (Vi=6m/s, Dp=0,6m)

% A - r B it K pij Ckgfem?®)
& p -
SERGCR T w |w [w | w0 | s | w | 10 | s | s | 10
mimg ) '
107 | 10911 1091 | 1.090| 1.090 | 1.000| 1.080 | 1.090 | 1.0% | 1.090 | 1.090
20 | 1030 1.089| 1.08%| 1088| 1033 | 1.088 | 1087 1.087| 1.087| 1.087
30 | 1088 1.087| 1.086| 1.085| L034| 1.084| 1.083 | 1.083| 1.082| 1.082
105 40 | 1.086| 1.084| 1.082| 1081 | 1080 1.079| 1.078| 1.077| 1077 | 1076
7 50 | 1.083| 1080 1078 | 1.07| 1075  1.073| 1.072| 1671 | 1.070| I 0v
Ce=1gory] 60 | 1.080| Lo76 1073 | 1.071| 1065 | 1.068| 1.066| 1.085  1.06¢| I ot
e=L 70 | 107 | 1072 1068 | 1.066| 1064  L062| 1060| 1.055 | 1.058 | 1.087
80 | 1.078| 1.067| 1.064| 1.061| 1058 | 1.056| 1.085| 1053| 1.082| 1.081
90 | 1.069 | 1.063| 1.059 | 1.056| 1.053| 1.051| 1.050 | 1.048| 1.047 | 1045
100 | 1.065| 1.059 | 1.054| 1.051| 1.040| 1048 | 1045| 1043| 1.042 1 04}
10 | L1181, 1181} 1181] 1181| 11st] 1.180] 1.180 | 1180 1.180| 1180
20 | L9 | 1178 1i77| Li77| 1176 | 1175 | 1175 L174| L174| 1174
30 | 1176 1.174| Li72| L170| 1.169| 1168 | 1.167 1 1s6| 1165 1164
20% 90 | LI7L| 1167 | 1364 1.162| 1160 1158 | 1.156| 1155 | 1.153| 1,152
% 50 | 1166 | 1.160| 1.156| 1.152 | 1149 | 1.147 | 1.145| 1.143| 1.141| 1.13
Gem11gy| 60 | 1160 L152| Ld6 112 | 1139 1185 L1s3| 1130 | L1128 | 1 196
at 70 | 1163 | L13| Liz7| L8| 117 1124 L1321 [1is| 1116 1118
80 | L6 1185 | Ll LIz| L17| 1113] L1io| T107| 1104 | 1109
90 | 1138 1.126| 1.118| 1113| 1.107| 1:103 | 1.099 | 1036 | 1.093| 1.091
100 L1381} 1117 1.109 | 1.102) 3.097 | 1.093| 1.080 | 1.086 | 1. 084 | 1.081
0 | 122] rer2| rom| namn) vam| Ll 1200 vew| 1270 1270
20 | 1269 1267 | 1.266| 1.265 | 126f| 1.263 | 1262 1262 | 1.961| 1360
30 | 1264 1260 | 1258 | 125 | 1253 | 1.252 | 1.250 | L 248 | 1,247 | 1348
305 40 | 1257 1.251| 1246 | 1243| 1240 | 1.297| 1234 | L232 | 1230 | 1 298
% 50 | 1269 1240 | 1234 | 12201 L224| 1.220| 1.217 | L.214| L3211 | 1 500
(oo=po7y| 60 | 1.239| 128 | 1'220| 1213 | 1208 1.203 | 1199 1195 | 1192 | 1 389
os=1. 70 | 1.229| 1215 1.205| L.107| L191| 1186 | 1.181 | 1177 1173 | 1176
o] 80 | Lams| 132 LIol| 1.182| 117 1169 | L164| 1160 1.158| 1.150
90 | 1.207| 1.189 | 1.176 | 1167 | 1160 | 1-154| 1.149 | 1.144| 1.140| 1.138
100 | 1196| 1176 | 1'163 | 1163 | 1146 | 1139 | 1134 | 1.130 | 1.126| 1,122
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BIE—24+b wHEE (Vis6m/s, Dp=0.8m, ~ AP = 2D

HER—2 MELRADEE (Vi=6m/s, Dp=0.8m)
L SN s B 0] =3 7 (kg/cm®
P s g
HAEE . 2F 20 30 40 50 60 70 80 90 100
mmeg
107 ) 1091 1091 10911 1091| £.091| 1.091| 1.061 | L.091| 1.090 | 1.090
20 | 109\ 1.090| 1.090  1.080 | 1.089| 1085 | 1089 1085 | 1089| 1 om9
30 | 1.089| 1.gsg| 1.088| 1.088| 1087 | 1.087 | 1.087] 1.086! 1 o8| 1 oo
109 40 | 1.088| 1087 1.086| 1.085 1.084 | 1.084| 1083 | 1083 | 1089 | 1 oo
% 50 | 1.086) 1085 1.083| 1.082| 11081 | 1.080| 1.080| 1078 | 1 o7e| 1 ooa
(o=1.001y| 60 | L.0s&| 1.082| 1°080| 1079 | 1077 | Lo7s| 1075 | 1074| Loms| 1 oos
s=1 70 | Los2| 1079| 1077 L.o75| 1.073| Lo7z| Lo7i| Loo| I.oes| 1 om
80 | 1080 ) 1.076| 1073 1.071| 1.069| 1068 | 1.066| 1065 | 1004 1 oo
90 | 1077\ 1073 1070| 1067 | 1065 | L1063 | 1062 1061 | 1058 | 1 oo
100 | 1075| 1.069 | L066| 1.063| 1.061| 1050 | 1.058| 1056 | 1 0% | 1 oo
10 | L8| 1182 1181| 1181 | 1.181| L1181 | 1.181] 1.181] 1.181| 1181
20 | L181| L1s0| 1179 1179 | 1179 | 1178 | 1178 | L178 | L1397 | 1 103
8¢ | 1179 L177| 1176 LI75| 1174 | Li7a| L1738 | 1172 | 1172 ] L.1nt
209 0 | LI%6| L174| 1172 1170 | 1169 | 1168 | 1.167| 1.166| 1.1es| 1 fox
% 50 | 1.173| 1169 1166) 1164 | 1162 | 1.161| L1509 | 1138 | 1158 | 1 ice
(e=11s2)| 80 | L169| 161! I'lé0 | L157| Iiss | 1158| 1151 | Lids| I ia| vim
s=1. 70 Li6t| 1158\ 1153 | 1150 | 1147 T.144| 1142 | 1.1d0| 1188 | 1 iso
80 | 1160 | 1.152| 1.146] L142| 1139 | 1135 | 1.033] 1130 | 1.198| 1 158
90 | 1155|1145 | 1139 L13(| 1130 1.127| 1124 | L131| Liia| 1320
100 | 1145 1139 | 1132| 1126| 1122 | 1118 | 1.115| 1132 1110 1 300
10 | L2738 ) L2r2| Lor2| 12| L22| n272| 1272 12| vem | Lom
20 | L271| 1270 | 1269 | 1.269 | 1268 1267 | 1267 | 1.267| 1365 | I a0
30 | 1.268| 1.266| 1.364 | 1.263 | 1262 1261 | 1260 | 1230 | 1588 | 1 oo
300 40 | 1264 | 1.260 | 1258 | L255| 1.253| 1252 1.250 | 1.248 | 1.543| I ang
% 50 | 1259 1.254| 1:249| 1246 | 1243 | 1.241| 1,230 | 1.236 | 1 53 | 1 290
(o=lzzzy| 60 | L2538 | 1246 | L0 | 1236 | L2 | 1229, 1,996 | 1999 | 1o | 1 oo
¢ =1.273 70 | L247| 1237 1230 1.235 1.220| 1206 | 1.213| 1200 1506 | 1 504
80 | 1.239| 1228 1.220 | 1.213| 1208 | 1.203| 1.799 | 1.195 | 1199 | 1 9
9 | 1.232| 1.218| 1.209| 1.201| 1195, 1.190| 1.188| 1182 | L1178 1 1oo
100 | 1224 1.208| 1.190| 1190 | 1183 | 1177 | 1173 | 1.168| 1168 | 1103




200

00

Hd

-0
I

= veienn
— Op=1-0m
//
7
_. //
/
« /) ///,
A7
NV av
N7I18 iV
V/hx
T,
/ .
A /] /
© D: ( mm) 50-._. 100

[
HFE-25-2 /XLRELIBER (Ve=bm/s, Dp=1.0m, A= 23)



BF—25-b wEE (Vi=6m/s, Dp=]. Om, /Xa#=24)

|
- Vs= 6 m/s
10— Dp=1-0m
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HE-25 HRIBKORE (Vi=6m/s, Dy=1. om)

%R | sAa R i I A Ceg/em?)
Pr N o -4
SR S SN 2 30 | 40 | 50 60 | 7 | s | 90 100
mmi
1001 1001} Logt| 1.091) 1.091| 1091 | 1.001| 1091 | 1.091| 1091 | 1.001
20| 10811 1.090 | 1.090 | 1090 | 109 | 17090 | 1090 | 1.090| 1090 | 1 oo
S0 | 1.0%0 | 1.089 | 1.089 | 1.089 | 1.083 | 1088 1 0s8 | 1.088| I 0aa| 1 oo
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