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Calculation task Ne 17

Homogeneous liquid moves in a complex oil flow line. Determine the pressure at
points C and B, if the flow line inner diameter is equal to 0.1 m (where d; = dz = d3),
the coefficient of dynamic viscosity of oil is 8.5 mPa-s, oil density is 865 kg /n’, the
pressure at point A is 4.6 MPa, flow rate of the fluid in the first section is 750 m’/d,
flow rate of the fluid in the second section is 345 m’/d, lengths of sections are 1950,
2760 and 4230 m.

d; =0.1 m
d, =0.1 m d3 =0.1 m
d=0.1 m

PA=46x10°  MPa

L;=1950 m
L, =2760 m
L3=4230 m

Po = 865 kg/m3

3

Lo :=85-10 ° Pas

Q=750  m3/day

Q, =345  m3/day

Determine : pg -? Pc -7



Solution

Figure

P, O—

Pressure at the point B :
Pg=PA — AP — APgg

Pressure at the point C :
Pc=Pp - APg| — APgs

Flow rate of the fluid in the third section :

Q=Q2+Q3

Q3=Q-Q Q3 := 750 — 345 = 405 m3/day



1. Velocity of oil in the sections of complex oil flow line :

4-Q 4750 m
V] = 3 Vi = 3 Vi=1105 —
n-d”- 86400 n-0.17 - 86400 S
4-Q 4345 m
Vy = 3 Vs = 3 V, =0.508 —
m-d” - 86400 m-0.17 - 86400 S
4-Q3 4 - 405 m
V3 = 5 Vi3 = 3 V3 = 0.597 —
m-d” - 86400 m-0.17 - 86400 S
2. Reynolds number for sections of complex oil flow line :
Vi-d-po 1.105-0.1 - 865
Rej i=—— Req = 3 Re| = 11245
Mo 85x10
Va-d-pg 0.508 - 0.1 - 865
Rey = —— Rej = 3 Rey = 5169.6
Mo 85x10
V3-d-p, 0.597-0.1 - 865
Rey = —— Res := 3 Rez = 6075.4
Mo 85x 10
Recr = 2320
Re; > Reg; Rey > Reg,; Rez > Reg,;
3. Coefficients of hydraulic resistance for sections of complex oil flow line :
0.3164 N 0.3164
1= 1= 7% Ay =0.031
Rel0.25 112450.25 1
0.3164 N 0.3164
2= 2= T s Ay = 0.0373
Re20.25 5169.60'25 2
0.3164 0.3164
7\3 = 025 7\,3 = W 7&3 = 0036
Rey " 6075.4"

4. Determine pressure losses in sections of complex oil flow line :

Ly vy 1950 1.105°
APfq = Ap - — - —— - : L . 865 = S p
1= A1 P 0.031- —~ 865 =3.19x 10 a




2
2760 0.508 s
APfir = hr — - —— .o = 0.0373- - .865=1.149% 10° P
fi2= A2 "y Ty P 01 2 X a
APg3:= ) -E-—Vf-p - 0.036. 220 0.597° 865=23x 100 Pa
fr3 - 3 d > 0 ; . 01 . > . =23

5. Determine the pressure at the point B :

Pgp:= PA—APf|—APry = 4.6x 10°=3.19% 10° = 1.149x 10° = 4.17 x 10° Pa

6. Determine the pressure at the point C :

Pei=Pao—APg - APgs = 4.6x10°-3.19x10°-23x10° =4.05x 10° Pa

Answer: Pp=417x10° Pa 3  Pc=405x10° Pa



