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A Method to Improve the Accuracy of Friction Calculations for HPG Fracturing Fluid
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Abstract. At present,calculating the fracturing fluid friction is problematic because there are problems
with the ratio of drag,e. g. difficult to find the coefficient,low accuracy of friction calculation, large differ-
ence between calculated friction and real one,etc. By combining testing and theoretical methods, the friction
calculation method has been improved,i. e. through the indoor small pipe friction test of HPG fluid, fitting
and establishing the relationship between the flow velocity and the ratio of drag. Later, the formula was
given to calculate the friction of HPG fracturing {luid under different pipe diameters and flow velocities.
The indoor and field tests showed that the improved method was accurate in calculating the HPG fracturing
fluid friction. Compared with the traditional empirical formula method,the improved method can reduce the
difficulty of calculating coefficient of the empirical formula,and improves the accuracy of HPG friction cal-
culation. In this case,the average relative error of calculated friction and real friction is less than 16 % , while
that of the traditional empirical formula is up to 31%. The research results indicates that the improved
method can improve the calculation precision of HPG fracturing friction,and provide a basis for fracturing
design and operation.

Key words: fracturing fluid; HPG;{riction;ratio of drag;fitting;regression analysis

U JLAR B i IR TT R B TR TR I R IR
R A W3 22 T JT ARS8 RS 1 il ORCR
AR KL SR TR R0 R T AT R R
IH FoF s SR8 9 ) JEE BEL 50E 8 A 52 W) s 2Rt T ) S B A
o Il e 2GS AR h 2R T 5 TR 2R R
(EFE S EAE T, H A, 5 A Ak R T B L
VU R BHL AR MO T R AR B R A A
AT R FE i 75 2 5 22 50 4 S0P 5 S 80 &
B0, T2 2505 R AT O AR X o SR I, SR

BTN B 236 (5 SO A5 & 92 B 3 530 45 5 15 S B fi 22
BRSBTS AT S0 A R SR
BEASEL A oo 0 L R AR D S Br . e, 2B
TERT N LA L R TS0 1B 25 5 1 7 15 R

Wi E#:2017-01-17; 2 @ B #:2017-09-04

EE® N 2 H-TF(1988—). B, w44 A,2011 F 51 F %
HEIRKFEHIAE L2004 FRPEEHRFET) BEHE X
REIARF LML, TRF, E2ANFR b EL T @A R T4
E-mail: cj_yuanhp@cnpc. com. cn,



% 45 %% 5 4

ol IR I B I TR S8 ok £ 109 -

Y28 /I A TS s 288 ¥ 2 LU 36 45 28 L R T UL &
7 VA A B 5 R B LY O AR S, R S R
FHL EE B S 2R 2330 A TR A5 A M i T IDICIRE 1 289 1Y
BERH . 3207 ik ke 1 22 0 2% AR BRI X 9 1)
R 53¢ BEL B P SR JBCBEC I g B4 R 7 o 530 A 80 ) IR
e 4001 JBE L5 552 s B2 BHL B 13630 0l 2 1 PR ARl T
1 s B T T ) 0K

1 EMEmAEITHRE AN

24 i 20 A e )iz 0 O T 4
HA BB AR A G0 A B9 o, — ks A D R

FARS . D. L. Lord %5 N K& R 24 0 il 16
FOSERE I, 42 0 T R R EE A A, R AR A .
_ Ap,
o= Ap. (D

Ao BRI Ap, WA R, MPa; Ap,
i 7K EERH . MPa,,

H X CO TR FERE LG O 7R AR [ 45 72 HE B A
TR E LS KB Z . WA R, BERH 1L
LA A T U A A A A 0 A S 7 PR REL T 1 R B

T K R R T O

Ap, = 1.386 6 X10°D"*Q"°L (2)
XD AEH N, mm; Q B, m*/min; L 4
%*Iﬁﬁ?mo

FER (D I BERE T A% B8 5 NP HEAT TR TR %%
F T B I e 278 D 1 6, 20 A 1 5 Wl % BEL L 1Y
PR RO LA, GG I T FERE e 5 A A R A
e Joi 5 e J3€ 19 5% 22 5K

2
ln{iﬁ] =1.895—1.160 x 107" D

Q

_ D? C

4 _ g
0.285 X 10", Q 0.163 9Iln 0,119 8 (3)

. G N WIS Y o vk L kg /m

A (D2 G A RAFSL PR T00 T BIUK H 34
VR0 BE L, SR M2 3 AR 22 AR R AN TR A R
TR O PR WERGO TR
MO ELAEAT R A A TR 56, % i 56 A AT 1R A
SRAFIH R B A BA SCER A BRI 4 R E Oy
S I RBOE T ORI B ®RA %R
J3E 6T 5 L LR A s i

2 PERHITS 5 ik ny ik

R T 1 AR REL L SR MO ik 3 e B BEL A T 5

JE it B ORT R BB HTH R T vk . B IR R
P TR Pr 00T B9 BEBE B S A e 3 A
55 52 B He 24t T T FH A AR A [m) A4 [ A8, A 9 B A AR
X BEL L B4 52 0 A0 RERE AR 4 22 N R 25 SR TR Y
B BEL LU T T3 S B T8 B REL .l A DG Sk T
ORI JEE L5 IS J3 o 0 5T 5 5 S 3R] I 5 TR it vl
LA 220 S I 0 0F PRE BEL B 52 o AR BEAT % BRI
T LK I Jo i 808 g s L A A BHL LE i A 5 O
AT I A R L D R 2 R O I R
TR ARG 2R B SR IBOHEE o Xof IS J3 73 50— o 19 T
B0 LA S0 K dh R A Acb B gl T AR BN [R) A AR T
FEBH LE S5 i AP i i S R 2 LI 1o MR 1
LA H 206 R O S AR O OC R U

1051
——$12.7 mmiF s

\ = $19.1 mm{FEs
\. $25 4 mmi¥ i

0.90

075

L

¥ 060 |

f

045

0.30

0 2 4 [ 8 10
T/ (m-s")

B 1 PRI SRERX R L

Fig. 1 Relationship between ratio of drag and flow velocity
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Fig. 2 Sketch of small test equipment for liquid flow friction
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Fig. 4 The relationship between HPG ratio of drag and flow

velocity in different pipe diameters
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Fig. 5 Comparison of measured friction and calculated
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Fig. 6 Comparison of measured friction and calculated

friction with 0. 08 % HPG in ¢$88. 9 mm pipe
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Fig. 7 Comparison of measured friction and calculated

friction with 0. 30% HPG in ¢73. 0 mm pipe
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