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Calculation of noise field of the welltesting burner

PENG Xianqiang""* LIU Lingli’
(1. Welltesting Company, Greatwall Drilling Corporation, Beijing 100101, China;2. Research Institute of Asia Pacific Region,
Research Institute of Petroleum Exploration and Development, Beijing 100083, China)

Abstract The jet and combustion noise generated by the burners during the well testing period could be
detrimental to the wellbeing of the operational personnel, as well as the environment. It is therefore necessary to
study the prediction of noise in the combustion process, as the results have significance for evaluating the noise
hazards, optimizing the design, and adopting further noise-reduction measures. One acoustic calculation mode
was presented, relevant to the practical situation of the burner. Based on the classical theory of combustion noise
and the Lighthill aerodynamic theory, the formula for calculating the jet and combustion noise was deduced by di-
mensional analysis of the similitude criterion. Subsequently, the resource noise was indicated by considering
sound superposition. Furthermore, a calculation mode for the burner noise was established by considering factors
such as the background noise, orientation, diffusion attenuation, absorbance of air, and the water spray. CFD
numerical simulation was carried out, taking into account the character of turbulence and the multiphase flow
formed by the high pressure jetting of the burner. The result of calculating the sound pressure level by numerical
simulation agreed well with that calculated by the noise mode. Comparing the results found by a foreign software
application, the onsite monitored noise data, and the calculation results of the analytical mode showed that the
analytical calculation mode was preferable for predicting the noise of the well testing burner.
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Fig. 1  Jet and combustion noise from well testing burner
1.1 FEEHEHER

xRN T 6 o KA S ) AT DL Z2 W Ml T A
B AR 25 () S50 [ B 7 A 7K MBS b 55 R 32 5 0, 75
SEH AR AR AR (1) Ho Ly S K
PRBE P A MRS, D, Sy J5 B TE R B, D, by BB
LD, KRR BOCER R, Dy, 7K BRI 7 i

L.=L,-D, -D_-D,-D, (1)

1.2 FEREITE
1.2.1 *fefefizei f

N A J5E 45 158 W 235 ) — 8 Sy il OBUIE T 245 44
JE 45 25 SR A8 T T TR 5 T T W PN S 300 vl < Al
ti R N B S N TN 2/ R
M54 A5 A W R AE o B0RT DLSR ] — M 8 A
90°77 [ B 1 m &by A Y A IR a4 5, 58
HeM, FT, e SN o F s MR, d i H
,mm;R N RELET P HRAES Py ZHsr A
B P B B sk, ey ey ey kR KK

(R-1)"
= b el oS

™,
kylg W + kylgd + kglgr

1.2.2 ke 7
AR A 20 S J9% 58 S 0 5 1 AR PR IR A A Ty A
= (3) s, Hodr V) AR py ey s

(2)

KEWBEEMBEE, V() BRI S8, %
TR VLR b A B TR R AT E Y 1 A
o Tmidan & B L, 7T LA 2 B T e R b
X H GE 3144 1 K Bl T TR A i B A AU .

Po_ vy (3)

dqr
%7 T B SR M R IR X 7 1 R AR A AT A
YA DU %) 8 4 T 05 SRR A Wt 3 W s 14y 9 R R A A
N . i dl_PoidV(t—r/co)
Bk, )y = e (SR,
Hrr dp/de ol F p/e,d/de B F 170, dV/de H A

?W@W%{@JL.%y%%ﬂVﬂw%?%

r 4

p'(r,t) = -r/c,)

%mwﬁﬁ%Mﬂﬁ%ﬁp@Llyﬁﬂyi,
r

t r r
Fie A G ok 28 8 5, T K e g s T L) 3R Gk R X
(4), Hd g BBy m® sk, ky, kRS,
SR8 R e W) o I SR A TR T A B 22 9
Lp, = 20lg 2 =k, +k,, +lgq — k,lgr
P

0

1.2.3 WX MR BrR B & 5 R — A X

H1 T R TSl 90° )7 1) 1 m AL R IRER Ny .

L, =k, +kylg(R =1) + k,lgd (5)

DU 32X IR e i S 3 R A P R P — i 3 =T R
RN

Ly =k, +k,g(R-1) +klgd + k_,lgqg (6)
A ke Ko s Ko AT AR TR MR R 3l AR B B
AT AR o 2 i He % 3 7 i 50 3 W 1 00 1, AR 4l
%@ﬁwmﬁm@ﬁiq=$;M%%mﬁM%%
M 3 SR e e 75 — 3 =X A fffb s k(7)) o

Ly, = K,, +Ky,lgq + K,;lgd

1.2.4 &5 & Al ok

A DT 3 1 8 A 2T e R b 7 A g M
AL UL (8) , L rp 43 UL BN AT i A e gieis

Ly = 101g[ 10" + 10" ] = L+ AL, (8)
1.3 BRERERME

WG i MR 7 R 4y S bR b B — R Mg e
— i 5 R M R 3 A A I T Al 1) 30° ~ 45° 5 B YL AE
90° % J5 120°J75 % 180° FH X 7/ He ¢ K Ik H 2] 10 dB
Lo ARIFGAIMER D =Dy (f,(6) —-1),

(4)

(7)

fi(8) =
1.19 15° < 6 < 30°
- 0.005 56(6 - 245) 30° < 9 < 60°
~0.001 02(0 - 1.07 x 10°) 60° < g < 135°

(9)



%10 1 B WU R 3 TR e R 7 3 i 2 6079
1.4 =FRKFR XU S SRR PR ER AY I L ROBUIE IR 55 A

V55 S0 P A T RE TR A RE Y R 8 R
2% 1 000 m ZIHAZF] 0.5 dB, AT LA ZBE AT, =
AR W (10)  a A S R A

D, = a(r, - 1)

K bk A

W% Ik 7K 55 LEHA J58 i B — AT 2 B (L IET 2)
A4 3 U 7K e DA B B R MBS A o %k T B AR I K T A
5 48 T T 1 0 P BEL T A AR RS, B AR T P R
P, L L) LRI Bh R K I it & R S BT
A IR A I B AR T A R 4 IH A — T 43 P e T 22
W& B A (1) A 55— I,

(10)
1.5

1 1
AL =20l (PLZ) + 101 ~ 101
o = 2005 P2 4 101g( ) = 1018
(11)
S Cy — c NIt S o e —h
oy :(’i) pe WA FHHIE 20 °C I 25 4
P26, TpiCy

FH4LHy 413(N+s) « m > 7Kk K1 440 000(N+s) - m >,
40 B HA — 5 o A 3 R 0 B R K A B A —
AE R P AR o e R 2 5] S s Y bR S AR 4
£330 7 BB E S T A e 2 Rk e
A 7K IS IR 7K e B P D W 5 ARG TR A TN B AU/,
DU AE - 25 B 7 2 g s 3R
R, = 13.51lgm + 14,m < 200 kg - m™> (12)
D) AR 7K I 6K 30 7 iy
1
-y

(13)

D, = 10lg +13.511gm + 14
(i)

PR oK ﬁ
T %ﬁk . »
O

B2 AR e e SO L R 4

Fig. 2  Well testing burner and its water spray system
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Table 1 Comparison of results between calculation

model and numerical simulation

W BE/m  BHIEIR/ A T4/ dB RZ2/dB
17.20 109. 59 107. 41 -2.18
18.73 108.9 106. 67 -2.23
20.25 108. 26 105.99 -2.27
21.77 107. 62 105. 36 -2.26
23.30 107. 06 104. 77 -2.29
24. 82 106. 41 104. 22 -2.19
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Table 2 Comparison between software calculation
result and onsite monitoring data
AR B /m HEBRE R /dB TSR /dB B4 R/ dB 25 /dB

(0,0) 108.8 111.7 114.6 -2.9
(0,5) 108.7 111.6 113.9 -2.3
(0,10) 108. 3 111.2 113.2 -2.0
(0,26) 106.0 108.9 111.3 -2.4
(0,44.5) 103.7 106. 6 107.9 -1.3
(0,50) 102. 4 105. 2 107. 4 -2.2
(0,66) 101. 1 103.9 106. 3 -2.4
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