Hans Journal of Civil Engineering =R T#Z, 2017, 6(5), 492-497 Hans X
Published Online September 2017 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2017.65059

Application of EPAnet Software for
Optimization Design in Refinery
Firefighting Water System

Hongchao Liu, Tiegang Zhang

CNPC Engineering Construction Cooperation, EastChina Design Branch, Qingdao Shandong
Email: tg803@126.com

Received: Aug. 17th, 2017; accepted: Sep. 1", 2017; published: Sep. llth, 2017

Abstract

Firefighting water system in some refinery in Shandon province is simulated by EPAnet software.
The worst using condition of firefighting water system is checked and studied. By analyzing point
pressure and piping velocity, some optimization design measures are taken. These measures may
reduce engineer investment and be used to check and optimize firefighting water system in simi-
lar refinery.
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1. 5]

EPAnet & i 3% [E [H L5 (/47 R (EPA)IT R 1A H A K J1 R UL R T LR I [1], R TIX
B TR £ BRI RRIRTBE 2] [3], BT B shmHk R G055 1 it

HAr, &) WHEiKkRZGE®iIFZRAERERKE, REWHLE Chbbk T a0k 5t Bh ko i)
(GB50160-2008) 21K, {HiH B /KR IHFE A& EE R ER R T R, SECLER RGN, ¥ EPAnet F4F
LR T L AR R )T B K RGBT, GBI YRR E KRGS E, ) EPAnet A AEAY,
PRI SRS EE Sxt R AT AL

ik

2. TIE®N
IR 5 %) 85 hm?, HR4E GB50160-2008, [Fl— R[] i K 5ic 3 &b [ 315 195 I K 2 e Ao b %
FE. R, TR K B R A A AR , LA F K o 1908 m¥h (530 Lis), KR IE

BRI 6 h, — KB K &N 11,448 mP,

KR O (R R B K RS | IX R E 1R B I S, , Bl 2000 mh, BT K
F4 20,000 m*. ¥ENECE 1 G EENEBKER 2 GY5MPLH BRI, HEGEREN 1000 m¥h, #iE
PFE R 120 m IEF IS — L —Se R AT R ) B KSR, R SR S SE LI B 5 . i B B A
JEF 2 AL H 1 %), HEFEREN 54 m¥h, FUEHFEN 100 m; Bl E B K REL: 2 JE, B BE
o 20,000 m®, 4B /KB R0 T I E R R SR 4ERR IR I AMIET 08 MPa(g), B SR R G TR IR
ik T 0.8 MPa(g), B FF R BH7KEE, BRI & W B AR SRR 1AM T 08 MPa(g)-

HRAE CRAP 0T R B AR B AL R L%, H Wi 1) XI5 & W A B RS Rk 5y 2
T 5o VBN SRk AR A A T AOBREE X R B AR A DN4B0, T2 3% B R LB i X R A
DN300, #iiihA: =¥tk DN200.

3. EPAnet B9
3.1 EAIEN

R XK RGYPE BT TR, RS AL BB KR KESEER, RIS
$f FIRERIME, 0 AER R, ERIREE RN, KEREREMNHIEL . EPAnet Tk k5%
A% F] Hazen-Williams, Darcy-Weishach &% Chezy-Manning 2 5 [1]. A TREW [ 7K 8 18 3% Fi i A s
% FH 04899 (GB/T8163-2008), #4154 20#4M. & iE/K k4K K H Hazen-Williams 2 iH5, B BRI
4 Cy X 100 [4]. | XIHBI /K RGEEA 1 1 s
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Figure 1. Firefighting water system model in refinery

B 1 Xk RERE

3.2. iHBAKRGHAFIBITIREN

I X B R K B R AR A i A BREEX BT ZK #:2h 1908 m¥h (530 Lis), 8 Bl kK & /A
i1 0.8 MPa(g). HBI7K RGEHIRAFIZAT LHABAAT M TRHE X ALK AR K, [R5 A I — Ab i
RAEFBIFH, HHRIBALLS W K. 1457 7K R G s B ATl R X B9 4 15 A 18
NKR KR, KRS 954 mlh (265 Lis), 58 16 &b T R EHMAAE, FRERRIEE 8. 9. 38
A 39 ¥y ot E, SRA EPAnet XTBLE AT M, S50 2 Fios.

ML 2 Ry Mg RwT N, AR LU, K9 s B 7K & 530 Lis, 715 it 18 B4l AR & 1 i,
N 1.07 MPa(g), BB 21 ik, N 2.41 mis.

IRIEH BT K RGNS B TT R R, BARTAEE IS KT 0.8 MPa(g), it &/~ T
GB50160-2008 ZLR A KT 3.5 mis, EHHIZIH B /K R Guid A BRI AL =] .

33. Rtk

1) REATAEES

TR B 7K ZR G B AN T B s AR IR v LA 3.

M 3 BT, HBEK RS S TAEE /18 1.07 MPa(g)~1.20 MPa(g), it fik LIEE /124 0.80
MPa(g), R TAEE /LR, HAPERRRS . @i 8K RS HT 2 IR E AR &, kR
JidEN 2000 m*h, $7FE 4 95 m /K R Al AL R 48 TAEIE /KT 0.80 MPa(g) Ik

AL ] T R e TRE, i Pk S W @ e 5 OB ey, TR W A 77 K
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Figure 2. Firefighting water system worst running condition
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Figure 3. Point pressure of firefighting water system worst running condition
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Figure 4. Piping velocity of firefighting water system worst running condition
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Table 1. Firefighting water piping material statistics

= 1 OHPKER TIEM R g R

WilE i DN450(m) DN300(m) DN200(m) AR
Lo 3820 6550 2185 747
AR 1205 9165 2185 649

MIE 4 BT R, W BIK RS BOR K BB 7 7l N ETE 3 (2.36 mis). il 16 (2.16 m/s)FIE1E
21 (241 mis), FrRoy “EEHIER” o #ETE 3 F1 16 15 H DN300 1%y DN250 #H47 AL, & “4%
HIE B HITE 2 BN IS 3 (2.64 mis). BB 16 (2.73 mis). I IE 21 (2.99 m/s), H AT fikb 77 1.04
MPa(g), FHITT7 RS TGS R AFE 3.5 m/s. TAFE /7140.80 MPa(g) 2 A4/ 4E — & 1 3 45 ) .
AT HE TR R B AR A S DK R, R R .

4. TIEEXLE

EMBGAEN KRG AR D BRI E. AT K ERA, SR “E555%
R SRR BT R B KA R AR R AT S, VR L.

N LATH, SR R YT R B K N TR R BT G4 , @ik
PRSI, DNA50 45 i8R/ 2615 m, FIYTZIH0k 98 t, Rl T KB HRI S 30, AT TR
BT 784 Jig0, RALKREE.

5. &g

ST FE A 5 20 00 2 1 9 77 7K B R R B K 5 DO 2 T o ST EP ANt B2 ot S 315 7 7K 4k
HATHEIURIR AL, T HERIR % R G AN RAZ AT T B0 K R . [, 583 075 5 T 77
BRI SIET B, R TR 17 RR A, BE T B K N TR, . 7
B K RS TR R AL e 2
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