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Abstract

The close recycling system was used To increase crude oil flow, reduce friction
inside the pipe and increase the rate of flow in the turbulent flow conditions for crude
oil from southern Iraq, Three types of surfactants:Sodium dodecyl benzene sulphonate
( SDBS), Sodium Lauryl Sulfate( SLS) and Sodium Lauryl Ether Sulfate( SLES) with
concentrations 0f(50,100,150,200 ppm) were used .The flow rates used for the pipe
diameter of(5.08 cm) were (1-12 m */ h). The results showed that the percentage of
drag reduction (% Dr) was directly proportional to the speed of the recycling solution
represented by Reynolds number, concentration of additives and the diameter of the
pipe used. The highest percentage of drag reduction was 39% by using 200 parts per
million of SDBS in comparison with for SLS and SLES respectively.
Key Words: Increased Pumping, Chemical Additives and Drag Reduction
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Test Crude Oil from
South of Iraq

Viscosity @ 50 °C 3.208
(c.p)

Specific gravity 0.86392
API 32.70

Table(1)Physical Properties of Crude Oil
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Table(2)percentages of the Component of
Crude Oil

Element % by wt
Carbon 84-87
Hydrogen 11-14
Sulfur 0-3
Nitrogen & Oxygen 0-0.9
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Table(3)Relative Roughnes and Length of
Pipe

Pipe Relative Length of | Length
inside | roughness, | pipe with of
diamet &/d elbows, m | straight
er,cm pipe, m
5.08 0.00089 4.656 3
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Sodium Lauryl Sulphonate (SLS)

(Na-C,H,.0,S)
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Where:
Re: Reynolds number
p :Density(g/cm3)
D :Inside Diameter(cm)
p :Dynamic Viscosity(c.p)
U :Mean Velocity(cm/s)
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where:

APy, = Pressure drop before addition
of additives.

AP, = Pressure drop after addition of
additives.
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clalaall - ¢
slaily iS4 Sl clelenall Crensin
s ciaskiall LA cra alal Litl) 3833 Jras
bl asin (BAL  VALVE)s, Sl ¢35 (pa
N ane e sylpdl LHEN) dleny Sy J5Y)
Lai «JLaaY) dikaie Jaxs 3l Sl Laisl) 383
Litl) i el Gasallly Ay AN 255

8 AN dashaiall aludl (e sasly DA e SlA

Al e AV e V) Gy s
Galills laally Gl (559 claleall o5
Sl plual) (ulie I LaaY) oLl dles b
At aal e a DA G alad) Taisll oy
D)l
Laghiiall Jads
Al bailly Al e e day dashaiall Jais
i o s Jaeil] 4 sllaal) Cilalasal) b oy



2017 8(3)

Liaglgi€illg aglall Al Alaal)

Lol AALKIS caans ) (4d)) pmenll AIS

- (sl Laill) 55558 sald) AU ds e I
e el BB ) e 25 pla day e
Dbl G dspdll o2 o) “Gw dar 4 A
Cagylall sdn Jie 8 (A8 el o lall )58,
=5 (s e Apanll ASBSD (gl A5l
O Y an Gaga Hlal) Lasal) A6ES dijaa . ol
OLlall L miiie cilakd e gping (o2 Laiil)
Glasihll dgag (350 (daadiia 4 WES (5
LS gy cJadil) 440 5aly) ) cliala WY

AZBliaY) g giliil)
solall ALzl ol Adeadl copladll e dasds
Ghadl Gsia e W Lall 11 (- SDBS)
Osalall (e £32(150,100,50 <200) <1
) ol (e S Adlal e e 3l acd
G gy oMe) 38l s A& (SLES SLS
chadl s Bis e AW s )
Ll S5 cuw (Surfactants)
s e adan e als all (Micelles)
chadl 5 Al Lal) clia o dleY) Ji
SV Lgeslie 5 alal) Lasill J5Wl) U )
che e Jad o gl palll g4
lgllad cidl(SDBS) sall (i ale seJiludl

-(SLS,SLES) 1y a¥! pialall (e fS) dallal)

(6,5.4,3) J) i s LS

(%FI ) dadail) alyy Aggial) Al — &
saall e 88l 30l A ghall Al sl
: uJLd\

%FI = ;—1 x100

(1_ %Dr]“”5
100

(f) asiay) Jales - &

P A il e SllSial) Jalas andal
(Manfred et al.,1982,Holland,1973)

AP-D/4L
f=———
p-v:/2
aplasy) - ¢
dagl -1

Laplll Sl ddauls salad) (& Gl
aly g3y Saybolt universal viscometer
loylakie ol (e e 38330 IS oI (o
O O3S 38ally gl 8 de giage Jae (60)
Bha st die el Al p B 6 s Pla
a3y (CP) Baass el Jaadh 5 ¢ Al
Aplat B 2 Aagill) palaas) of ) sl
o a4l e Laga ey LAl Laisl
wiallee (3yb o 30 AN aey WS canld)
Adyee Al Dty 5yl ilian 3 Lol
a3l (ala s g a5 eaii ) dag)
Glhhio ) st )My Viscosity  Index
pany die Aagilll e Ljee bl e Ay

ASTM(D-445).5,)all cilay
&3 A als ) ey
LB e manil] deadioal) o ppuntl) Cannas

Al (A 5 Lelana (B a5 (o5l (sl




2017 8(3)

Liaglgi€illg aglall Al Alaal)

—a—-150ppmsLs 35
30
25
20
15
10

150 ppm SLES

%0r

0 10000 20000 30000

Re

Jlil A gial) Adl) e Al aae 8L ((5) g
el aal) alads wly 4 3y
alil) Lis) 1)(150PPM) 35 555(SDBS,SLS,SLES)

.2 0.0508 ojkb gl VA g M) Ehadl Gugiad

e 200 ppm SOBS a5

—a— 200 ppm SLS 40

200ppmSLEs 35
30
25
20
15
10

%Dr

0 10000 20000 30000
Re

Sl Lgtall Al o alghy; aae 50U (6) Jsa
enlal ) F‘ 3 uly P ey

alall Laill) 1)(200PPM) 5.5554(SDBS,SLS,SLES)
.2 0.0508 ojkb gl VA gy M) Ghadl Cugind

—e— 50 ppm
SOBS

—&— 50 ppm SLS 30

SOppm SLES 25

%Dr

0 10000 20000 30000
Re

Jlil A i) Adl) e Al aae 8L ((3) g

-

el aal) alads A 4 eyl

alal) haill) )(50PPM) 55 55(SDBS,SLS,SLES)
2 0.0508 ojkb sl JNA a9 M Ehad) Gugind

—e— 100 ppm 35
S08s 30
—a&— 100 ppm
s 25
100 ppm 20
SLES
. 15
o
X 10
S
0
0 10000 20000 30000
Re

Jlitl A gial) Adl) e algly; aae 3L ((4) g
eolal aal) a)adi wly & ey
alall it} 1)(100PPM) ;. 5,5(SDBS,SLS, SLES)

.2 0.0508 o,k sl A (a9 M) @l ugiad




2017 8(3)

Liaglgi€illg aglall Al Alaal)

Table(4)Experimental Pure Crude Oil from South of Iraq Flowing Though(0.0508m)I.D

Pipe(Before any Addition)

Jira dsyud) XS Salal) ddld) J8 Jaudal) (j2aldS3) Jalaa
Sl Mgh, 5o Loaal) digiay)

Q \% Re AP, f

m?/hr m/s N/m?

2.0000 0.2741 4340.56 127.60 0.011150
3.0000 0.4112 6510.84 232.84 0.009040
4.0000 0.5482 8681.12 403.28 0.008810
5.0000 0.6853 10851.40 604.81 0.008455
6.0000 0.8223 13021.69 797.90 0.007747
7.0000 0.9594 15191.97 1034.60 0.007379
8.0000 1.0964 17362.25 1287.90 0.007034
9.0000 1.2335 19532.53 1588.80 0.006855
10.0000 1.3705 21702.81 1945.50 0.006800
11.0000 1.5076 23873.09 2170.50 0.006269
12.0000 1.6446 26043.37 2465.30 0.005984
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Table(5),Maximum Values of %Dr and %FI at Concentration of 200 ppm SDBS Surfactant
Through 0.0508m 1.D Pipe.

A Al

oalddl)
e s bkl Asiall 45l

Sl i | dsyudl o Aliay) Jalaa
gl Balal) délal Jalist 3aly3
Bas Leall )

dLley) bl

Q Vv APa
Re %Dr f %FI

m?/hr m/s N/m?
2.0000 0.2741 4340.56 93.91 26.40 0.008206 18.36

3.0000 0.4112 6510.84 170.19 26.91 0-006608 18.82

4.0000 0.5482 8681.12 288.14 28.55 0.006294 20.31

5.0000 0.6853 10851.40 419.68 30.61 0.005867 22.26

6.0000 0.8223 13021.69 544.88 31.71 0.005290 23.34

7.0000 0.9594 15191.97 697.82 32.55 0.004977 24.18

8.0000 1.0964 17362.25 858.02 33.38 0.004686 25.03

9.0000 1.2335 19532.53 1046.90 34.11 0.004517 25.79

10.0000 1.3705 21702.81 1248.60 35.82 0.004364 27.62

11.0000 1.5076 23873.09 1370.90 36.84 0.003960 28.75

12.0000 1.6446 26043.37 1506.30 38.90 0.003656 31.12
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