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Influencing Factors on Leak Range of Liquid Ammonia
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[ ABSTRACT]

its nature of corrosive and volatile. In this paper, the toxic spread was discussed as the key point among the several acci-

As a common raw chemical, liquid ammonia is usually stored in a pressure containing storage tank due to

dent situations by liquid ammonia leakage. ALOHA software was used to simulate the vertical storage tank leakage and
extended to the factor analysis of pore size and pore height of leak point. The simulation results were compared in combing
with the leakage range in design sketch by alternating the pore size and pore height correspondingly. Analysis results indi-

cate that the scope of ammonia diffusion increases with the increase of pore size of the leak point and remains unchanged

thereafter, but consistently decreases with the increase of pore height.
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Fig. 1 Diffusion region of vapor cloud

of leaked liquid ammonia

1 R 24 B W U 5 2 7 XA A
PG 2 I R R AR B 8K T 750 x 107°
(ERPG-3) ; #8f0 XIRF R AR BB T 150 x107°
(ERPG-2) ; B {0 X S R AR AR L UK T 25 x 107°
(ERPG-1) . HHFIEESAA AR, KU 26 A [R] B[]
Al RERS A AN TA] T2 B Y JUIX S i A% | 1]
1 TP £ 2 bR T XU Ta] 5 M 4 1 DX 3 A0 3 3l
il 7R B R K o, e i = 22 s 1
95% HY I 7] 23 &b T ot X s, BD 9 HIX 3l ) 9 3 30
TR

HIE 1 AT LA i s 2 SRR BOR 7
750 x 10 ~° ( Rpik %] ERPG-3 Frifl) , X I f R 91k
T B A B S U T XUT) B2k 250 m, FE B SA R KU
B MM 24 m, KIIE R IAULG HRIE 5 AR R 704K
IAE] 150 x 10 ~° ( B3k 3] ERPG-2 Frifi) , X kK
T A B TR R KU BLZR 29 610 m, i & R
LA 80 m, XS AR [R) A 27 BRI ; (B 43 Bk
#]25 x 10 (B35 H] ERPG-1 FRifE) , X I Kl
AR RE U XU 2R 2 1 540 m, T o2k
4% 200 m, XIBIEAR A R 25 BRI

BT E B LR 1,

R T 3R TN b 2 B U Y L ) AR A R
B TR R B, W 2, Wl gk
TR 750 x 10 ~° (ERPG-3) 5 21 (0 i £k 2R
TRFRAMECH 150 x 10 ° (ERPG-2) ; # & i 2 F2 5 i
TR 80N 25 x 10 °(ERPG-1) ,

M1 2 Fige 1 aTLAE a0t s LS B
MR FLAR AP I, AR B Bl o AH R b, i L
MALARIR B — (OSBRI RRE  ANRask
.

R T kG ARAR T TE R B A A RN S B AR L
T, AR RE R S B, PO AT AN, XA AL 45 A



2017 4£4 A BRMREEEmMEERTR R W5 .23 .
TR FERDCH EAT 2 m S S5 m, WA s vE [ L

FEARPCA EAR T m S5 m, W aU s V8 F L

x2,

%1 A1 m 3E3 m WK RRTE

Tab.1 Leakage range for tank 1 m
in diameter and 3 m in height
T L EAR EABY HHERE/m
cm ERPG-3 ERPG-2 ERPG-1
1 33 76 188
10 258 597 1523
20 384 851 1931
23 380 855 1931
24 380 860 2092
30 395 881 2092
40 416 912 2092
49 435 945 2092
50 437 949 2092
52 437 950 2092
60 437 950 2092
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Fig.2 Diffusion range of vapor cloud under

different pore sizes
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Tab.2 Leakage range for tank 1 m

in diameter and 5 m in height
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Tab.3 Leakage range for tank 2 m

in diameter and 5 m in height

T L EAR EABY BHERE/m
cm ERPG-3 ERPG-2 ERPG-1
1 44 102 255
10 288 686 1770
20 471 1142 3 058
30 583 1 386 3541
40 693 1 565 3701
42 708 1 586 3 682
50 767 1 609 3 862
56 784 1 609 3 862
57 786 1770 3 862
65 791 1770 4023
70 786 1770 3 862
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Tab.4  Diffusion range of vapor cloud
under different leakage heights

UL FiAE AR MGl /m i 4 B Al R /m
cm ERPG-3 ERPG-2 ERPG-1 i/ em ERPG-3 ERPG-2 ERPG-1
1 38 89 220 0 205 478 1232
10 239 604 1454 10 198 459 1184
20 343 801 1 931 20 191 443 1141
23 362 841 2092 30 187 435 1116
24 367 850 2092 40 184 425 1 084
30 386 874 2 092 50 177 410 1 040
40 382 887 2092 60 169 389 979
50 388 890 2092 70 155 354 889
55 388 899 2092 80 133 304 753
56 388 900 2092 90 93 212 532
60 389 900 2092 100 59 133 331
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Fig.3 Diffusion range of vapor cloud

under different leakage heights

I3 R AT LR B i € il 4 R IR R BR 750 x
10 "°(ERPG-3) ; 21 {0 #h £ & 7~ AR B 43 B0k 150 x
10 °( ERPG-2) ; ¥ {4 il 4k R n AR B4 200 25
10 °(ERPG-1) ,

H & 4 FNE 3 0] LLA 78 A 25 A A [R] 09 1
K ,ERPG-1 [ERPG-2 [ERPG-3 101 3 A 7>
BRI R ) PR 35 I o i O v R P v T A M
/N Herp  JRLL ERGP-1 5 B 32 iy T itk o
JE g, Y2 A T s A2 21 9 e T /N | it Y R
&P A,

3 it

HI HLOHA B RS R ] LU Y, 24 il
AR D B IR ), 2 2 1 i D B 28 e it L
FEBIY RIMH S , B ALARIE B — s (A, T b 5
FRGE AN 5 [RIIRF it Y e Pt 15 G B T 19 v
JEAT S, i JEE 8 U St s Y5 R e/ )

ROl UL, 7 B 8 s T S ey, Je 2 s
PR AR ARG A S AR 37, — H Kk I 458 S5 BT 3R
£ /TN S M NI 5 | S s L R 03 i
T 3 RN B A A A S W s 52 ) P B 7™ B
TG R AL TR 22 A fRBR A B3 A R0 AS [6) it i
O TR 58, SR & AR i, rTAR S B 15
e AR S T

£ % X #

(1] Z7eEE, BEA, Z0. W R i e 500 M s
RAAULT]. e PR R R, 2008,4(5) < 118-
120.
LI Z X, QIN Y J, XIA X. Analysis and simulation of
leakage accident in liquid ammonia station[ J]. Journal of

Safety Science and Technology, 2008 ,4(5) :118-120.

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

PN SRR, S B 2 O 28 A R 1 XU 3
Brl)]. %4 55 TR ,2010,17(4) :64-66.

SUN H, ZHANG S H, WU M L. Risk analysis of liquid
ammonie vapour cloud explosion [ J]. Safety and Environ-
ment Engineering, 2010,17(4) :64-66.

TEME PRI, B MR ST e G e
BT I]. A R R ,2007,3(3) 1 7-
11.

DING X Y, JIANG J C, HUANG Q. Simulation analysis
on release and dispersion process of liquefied ammonia
tank [ J]. Journal of Safety Science and Technology,
2007,3(3) :7-11.

SR SC, 2 BRI S, A S it SO ) 1 R
PHEERIPEIR[T]. %2R AR, 2007,17(6)
12-17.

ZHANG J] W, AN Y, WEI L J. Review on atmospheric
dispersion models for emergency response to chemical
accidents[ J]. China Safety Science Journal, 2007, 17
(6): 12-17.

BRI G T A B A it O 2 RO TR
BIWFFE [T ], % AR a7 i, 2006, 16 (4) : 114-
120.

YU H H,JIANG J C. Study of emergency rescue plan for
accidents due to dangerous chemicals in urban area[ J].
China Safety Science Journal ,2006,16(4) ; 114-120.

JA XA HER T, E SO, R GE I 5 TSR A
B i KU PAR [ )], PR TR K225 4 ( H AR
FR) ,2015,32(12) ;:88-93.

ZHOU Y X, CAI Z Y, WANG W S. Simulation analysis
and quantitative risk assessment of liquid ammonia tank
leakage accident[J]. Journal of Chongging Technology
and Business University ( Natural Science Edition ),
2015,32(12) :88-93.

USRI, B ED AR R T B OB AU R A
FAFAG[ ], R 2R, 2014 ,24(3) :22-27.
XIA D Y, QIAN X M, HUANG J Y, et al. Diffusion
simulation and hazard evaluation for liquid ammonia
leakage[ J]. China Safety Science Journal ,2014,24(3) .
22-27.

BN Rt H TR, K @B e 3R [ AL T X
SO g (D] PR TR R “E oA 4 (A AR B
Ji7) ,2011,28(2) :186-190.

ZENG X H, BI H P, GAN Y Q. Application of gray
theory to accident prediction in China’s chemical enginee-
ring zone[ J . Journal of Chongqing Technology and Busi-
ness University (Natural Science Edition) , 2011,28(2)
:186-190.

TRAESE. L 505 K b 1 W S 0 V8 VRV R 7l
EAAIIR[T]. %4 SR A 1),2013(10) :24-25.



2017 4 4 H WA B R R Rt 08,45 - 25 -
[10] U. S. Environmental Protection Agency, National Oceanic [ C]//Proceedings of the Air & Waste Management

[11]

[12]

[13]

2000000000 000000000 00000000000 00000000000 00000000

SO0 OO0 OO0,

and atmospheric Administration. ALOHA ; Area locations
of hazardous atmospheres user’s manual [ M |. Washing-
ton,2006 :24-27.

M. IR IR A 14 6 I 1~ i o s
AU TT ik [ 1], & B4, 2009,25(2) :51-
53.

YANG Y S. The method of the evacuation simulation
and training about hazardous chemical accidents based
on gas dispersion software[ J]. Journal of Armed Police
Force, 2009,25(2) :51-53.

VLB, ALOHA TERU LTS 2 IR Gaussian 9 U A
FRRHLT]. B e A PRk 2R F R, 2012,8(8)
147-152.

SHENG Y. ALOHA radioactive pollutants in the spread
of the application of the Gaussian model[ J]. Journal of
Safety Science and Technology, 2012,8(8) ;147-152.
ELCOCK D,TOMASKO D, VEIL J. Risk assessment of

non-hazardous oilfield waste disposal in salt caverns

==
==

[14]

[15]

[16]

FA

1 AT 4 32 1A SCEE AT 0 RECHRL 7RO P9 28 R RS, - BT 5 JF A 1 i 32 85 L SR A Tl S A A i T 2
E LA,

2 ARTISCERLIA , REFmvFal , AL RIE R #

OSSOSO OSSOSO O 0SS 00S0S 00 0 00 0SS 000 0 0O 0SS 0 0O 0 0 0O 0 0 0O 0 0 0O 0 0SS 0O 0 0SS 0O 0O 0000000

Association’s Annual Meeting. United States, 1998 :4-18.
B WA M FR ) FE RS 5 R AR T[] VLR
FERHE,2014(19) :4849.

Jel, TR a AN s 25 2 N SRR EE R
Wi R ER BT [ T]. A 22 4t 7 B 2 4R 2010, 6
(4).28-32.

ZHOU C,WANG Z R. Study on the influencing factors
of gas concentration indoor on the condition of liquified
chlorine leaking outdoor[ J]. Journal of Safety Science
and Technology, 2010,6(4) ;28-32.

B L G2 B ALOHA 7 B P S b 249 iR R 42
(GIS) Rl T A 5 A= 4y oot s 7 B s
DB D] . %R, 2007.

LU K C. Using ALOHA diffusion software and geo-
graphic information system ( GIS) to study the diffusion
of hazardous chemicals in the manufacturing plant[ D ].

Taichung: National Chung Hsing University,2007.

(A B A1) 23 3R

<S>0 000C000000D!

f=tel

O



