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Abstract .

diameter ductile iron pipe was measured in situ. The influence factors of hydraulic friction coefficient,

Based on the uncertainty evaluation theory, the hydraulic friction coefficient of large

including pipe diameter D, velocity v, water temperature T and equivalent roughness k, were analyzed.
The results show that the pipe diameter D varied widely, and the resulting friction coefficient changed the
most. In the range of DN80 — DN2 600, Manning roughness coefficient n increases from 0. 008 5 to
0.010 8, and Hazen-Williams coefficient C, increases from 142 to 150. If the influence of pipe diameter
D is not considered in engineering design, the maximum calculation error of head loss along the pipeline
can reach 54% ( Chezy-Manning formula) and 10% ( Hazen-Williams formula) respectively with fixed
friction coefficient. It is suggested that Darcy’s formula and Colebrook-White formula should be used in
engineering design for hydraulic calculation, and the equivalent roughness £ =0. 10 mm should be used

as the design value of ductile iron pipelined with cement mortar.
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Tab.1 Flow and pressure prototype measurements
. WL (s ) 7 WIE K /m 21 WAL /m KBk /m
H{H i 22 HMH P22 HE P 2= H{H P2
1 0.136 8 0.001 9 6.061 0.005 5.750 0.006 0.311 0.007
2 0.137 1 0.002 1 6.057 0.004 5.745 0.005 0.312 0.006
3 0.167 6 0.002 0 3.776 0.011 3.325 0.009 0.451 0.012
4 0.167 4 0.002 2 3.739 0.012 3.294 0.013 0.444 0.018
5 0.167 3 0.001 6 3.712 0. 008 3.271 0.008 0.441 0.011
6 0.174 4 0.004 2 3.633 0.012 3.204 0.012 0.429 0.015
7 0.180 4 0.005 5 3.591 0.012 3.168 0.012 0.422 0.015
8 0.187 9 0.001 8 3.555 0.012 3.138 0.011 0.417 0.015
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Tab.2 Calculation of hydraulic friction coefficient
T (:}nﬁéi SQ,/I) EHD/m | K L/m 7J(;jji9€ (f‘l%?{) zkmjj%i% ;])/ C, n k/mm
1 0.136 8 0.8044 | 3850.0 0.311 0.269 0. 081 141.2 0.0115 0.238
2 0.137 1 0.8044 | 3850.0 0.312 0.270 0.081 141.2 0.0115 0.235
3 0.167 6 0.8044 | 3850.0 0.451 0.330 0.117 141.5 0.0113 0.212
4 0.167 4 0.8044 | 3850.0 0.444 0.329 0.115 142.5 0.0112 0.186
5 0.167 3 0.8044 | 3850.0 0.441 0.329 0.115 143.0 0.0112 0.175
6 0.174 4 0.8044 | 3850.0 0.429 0.343 0.111 151.3 0.010 6
7 0.180 4 0.8044 | 3850.0 0.422 0.355 0.110 157.9 0.010 1
8 0.187 9 0.8044 | 3850.0 0.417 0.370 0.108 165.5 0.009 7
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Fig.3 Test results of Manning roughness n
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Fig.4  Test results of Hazen-Williams coefficient C,
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Fig.5 Friction coefficient conversion of different equivalent
roughness

4.2 &E&D

Bl 6 Y arHAEFE k= 0. 030 mm, Jii 370 Fl K
0.3 ~4.0 m/s,DN80 ~ DN2 600 A~ [|] 45 4% (1) )25 BH. £
BOTEas R dE 6 nl A B E M Rk —
SE I FEAR R o FKHR T , 842 D G, AHRHL

BEJE (k/D) Ji/)S, K 33 J A0 P BE B AR H50 A D
/N, TRE R (E R — U R R C, (Y
B

0.028}
0.026}
0.024}
0.022}
0.020}

< 0.018}
0.016}
0.014}
0012 S =

0.010} —

0.008 b

DN80

DN2 600

0 05 1.0 1.5 20 25 3.0 35 40 45
v/(m-s™)

a. ISPUEERH A %L A

DN80

DN2 600

0 05 1.0 1.5 20 25 3.0 35 40 45
v/(m-s™)

b. K13 g

0.0120F
00115}
00110}
00105}
200100}
0.0095
0.0090
0.008 5
0.008 0

0.007 5
0

05 1.0 1.5 20 25 30 35 40 45
v/(m-s™)
c. BTHREHE

150
148
146

Sprryt
142
140 F
138

———  DN2600

DN80

0 05 10 1.5 20 25 30 35 40 45
v/(m-s™)

d. - R C,

E6 k=0.030 mm FEEEERRLRE

Fig.6  Friction coefficient conversion of different pipe

diameters (k=0.030 mm)
TREBCTBBE, 2 TRE AR R A n R - AR
FEC, BUH A BB AR D W20, X B 45 72
B[ 5 L, DU AR 40 4% P BEL 28 O X 78 Ak 3 56 R X

- 150 -



www. cnww1985. com KR R B R R S A A B AT R %37% %10 #
(1) VEFEACK RT3 25 B K AT 43 51l ik 3] 54% A (2) R, KT T AUZ 2 TREE n )
(A F110% (M3 - B A=) o dita] sENR T HAZ 8 D Fpi et Q (B o) 152, 7K

I=VA
o

WP D X - R C, BN T
BT RE 0 OSO EE — A S A - 2T
S TR K B
FERERE D T o S A A I A T L B b
% n (M, K Y9 ] FISKTERENLZAL A (B,
SEER D KT RE J RIS TRESR n 2 75 L
SR IR ARK G
dJ_,dn_16dD dQ

JIlE J RIS TRE AR n BB ORI K, (H R E
& D BRI i AR D AT DAY & TR
Ron E AR E /N T D BRI AR R,
e, K Ja3e R T B R AR D TN, B
UEFFARRE T FIFE A AR DBOR, 2 TRE R n i
NIEEN

AR D IKIIHE T M2 TREAR 0 Z A SE R

J°n T3 (2) k3 FR.
®3 BERDKNKEIMETHEE N ZEKNELXRE
Tab.3  Relationship among diameter D, hydraulic gradient J and Manning roughness n
D/mm D A3/ % n n R/ % | J/(m-kmh) | AR/ % ik
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Fig.9 Variation of Manning roughness n with pipe diameter
and flow velocity
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Fig. 11 Friction coefficient conversion at different water

temperature
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