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Notes: LA = Low alloy, HSS = High strength steels. LCS = Low-carbon steel PVC = Poly-vinyl-chloride, PE = Polyethylene
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5760 2000 0/8035 0/8051 1/959916E-01
6120 2000 0/805 0/8035 1/916776E-01
6480 2000 0/7975 0/7964 1/321634E-01

VoF



6840 2000 0/7855 0/7862 9/111934E-02
7200 2000 0/7715 0/7743 3/642364E-01
7560 2000 0/757 0/7618 6/334678E-01
5760 2100 0/796 0/8009 6/147814E-01
6120 2100 0/806 0/8053 8/584721E-02
6480 2100 0/8035 0/8027 9/619230E-02
6840 2100 0/795 0/7956 7/319343E-02
7200 2100 0/7835 0/7857 2/778217E-01
7560 2100 o177 0/7743 5/597511E-01
6120 2200 0/801 0/8027 2/075439E-01
6480 2200 0/806 0/8053 8/948606E-02
6840 2200 0/802 0/802 3/085371E-03
7200 2200 0/7933 0/7948 1/856430E-01
7560 2200 0/7807 0/7852 5/743076E-01
6120 2300 0/7905 0/7954 6/226763E-01
6480 2300 0/8045 0/8039 7/992867E-02
6840 2300 0/806 0/8051 1/159441E-01
7200 2300 0/801 0/8012 2/745505E-02
7560 2300 0/7905 0/794 4/446835E-01
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odd 3l gl alax

N (RPM) | Q(ACFM) H__ (FTLBF _ (FTiBF, | ERROR(%)
LBM LBM
5760 1600 11923/100 11958/7719 2/991831E-01
6120 1607 13538/5000 13528/1837 7/619968E-02
5760 1700 11815/4000 11901/1644 7/258694E-01
6120 1700 13461/5000 13500/3323 2/884696E-01
6480 1700 15184/6000 15167/1973 1/146076E-01
5760 1800 11692/3000 11783/8992 7/834149E-01
6120 1800 13384/6000 13440/8765 4/204568E-01
6480 1800 15153/8000 15135/3207 1/219451E-01
6840 1800 16892/3000 16896/8228 2/677452E-02
5760 1900 11446/2000 11598/6683 1/332043E+00
6120 1900 13246/2000 13322/2832 5/743779E-01
6480 1900 15031/0000 15074/0001 2/860761E-01
6840 1900 16892/3000 16863/7369 1/690893E-01
7200 1900 18738/5000 18719/9900 9/878046E-02
5760 2000 11153/8000 11334/9927 1/624493E+00
6120 2000 13153/8000 13136/7980 1/292554E-01
6480 2000 14907/7000 14954/0306 3/107833E-01
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6840 2000 16800/0000 16800/5368 3/195146E-03
7200 2000 18723/1000 18685/5811 2/003883E-01
7560 2000 20600/0000 20636/6785 1/780512E-01
5760 2100 10915/4000 10991/3846 6/961229E-01
6120 2100 12738/5000 12874/6465 1/068780E+00
6480 2100 14700/0000 14768/0528 4/629445E-01
6840 2100 16707/7000 16679/1519 1/708682E-01
7200 2100 18600/0000 18620/4879 1/101498E-01
7560 2100 20600/0000 20600/8532 4/141517E-03
6120 2200 12415/4000 12530/5954 9/278428E-01
6480 2200 14446/2000 14507/1595 4/219758E-01
6840 2200 16461/5000 16492/4917 1/882678E-01
7200 2200 18538/5000 18497/6544 2/203283E-01
7560 2200 20600/0000 20533/8546 3/210943E-01
6120 2300 11907/7000 12122/9256 1/807449E+00
6480 2300 14107/7000 14164/0004 3/990756E-01
6840 2300 16230/8000 16232/5387 1/071208E-02
7200 2300 18307/7000 18310/1616 1/344561E-02
7560 2300 20492/3000 20409/5439 4/038400E-01
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Lg‘)‘.’ F-f-v L)‘*z" 4o 0Ly de U’t’ﬁ) )‘ 0l Caww A ).ls)L.&A 9 L5"'§|5 )g‘ol..a..a O A.AM-).LE.A: 0-0 J}‘-\?

5,Shae Galises Layl s

T Pab Power M o M 1 oo (Eo/ror)or
(k) e () (kg /s) (kg /s)
288/4 100/641 2797 0/2225 0/2222 0/1214
288/3 100/644 3254 0/2463 0/2455 0/3212
285/5 100/655 3749 0/273 0/2721 0/3241
285/3 100/695 4131 0/2935 0/2948 0/4376
287/5 100/739 4413 0/3132 0/3136 0/125
287/9 100/754 4163 0/2958 0/2972 0/4616
0-0Jgaz bayl,i 4y by e 00 2ol jyolie: #-0 Jgus

Teonas ] Sles cdl Slad cdl | Bras Coge | pmomal oy o33k
sle Hlad 999 &z o gl o T
Lo L (kw) (kw) (kg/s) (kw) o
1/0010 | 0/9932 86/99 14/79 0/2284 2916/33 0/2632
1/0007 | 0/9933 | 111/33 16/63 0/2523 3402/85 0/2781
1/0014 | 0/9934 | 140/90 18/44 0/2797 3930/69 0/2897
1/0007 | 0/9938 | 166/00 19/70 0/3028 4341/11 0/2956
0/9979 | 0/9942 | 185/80 20/5623 0/3215 4649/66 0/2982
0/9993 | 0/9944 | 168/19 19/8 0/3048 4376/04 0/296
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Glad Coedi olSimn! Sipzrmnd axlg 0,8 )0 ol cud) olKiun] 4y (659,9 58 Laylyi: V-0 Jous

date Tamb Ts Ps (bar) Pd (bar) ans ,station
(k) (k) (MMSCMD)

1,11 281/15 286/15 38/3 56/3 13/9

20,11 273/15 286/15 38/9 55/6 15/6

10,12 286/15 285/15 38/8 58 13/2

20,12 290/15 286/15 45 66/4 16/7

29,12 275/15 287/15 44/4 64/3 16/5

LS}‘A) )L.w.3 u)}.&l) o'.i;.*J ;i;:.;‘;.,‘,“ﬁo d.}‘s Pr A k./.a.) 9 G)LM d.ﬂ.{.‘io )g...)Ls..o Gg.b.j: A-0 de.?-

Y-0 Jsd.? JG.J‘JM 6‘)g

Date N actual N simulation Td ,actual Td ,simulation Qf ,actual Qf ,simulation
(rpm) (rpm) (K) (K) (MMSCMD) | (MMSCMD)
1,11 7200 7262 318/15 319/3 0/077607 0/076789
20,11 7200 1267 316/15 31717 0/08022 0/081751
10,12 7200 7266 318/15 319/7 0/078528 0/076963
20,12 7200 7273 318/15 319/8 0/083651 0/084205
29,12 7200 7166 317/15 319/3 0/087209 0/085601

/\-&JB.\? éilll 9O Vg g0 6Ua.> Qo yo L\-anu\?

Date Error (%) Error (%) Error (%)
in N in T, in Q;
1,11 0/861 0/361 1/05
20,11 0/93 0/49 1/9
10,12 0/916 0/487 1/993
20,12 1/0138 0/518 0/66
29,12 0/472 0/678 1/84

a5 ool Candy polie a5 s Gl e (A-0) 5 (A-0) Jglaz 10 odel oy bl @ axg L
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ol 0 03,91 (VV=0) gz o] (8 pan Cdgu Hlaie  calisee

().:.J'Ll,o ol.i:..w.g“ 43 (5699,9 )Lf 6.3.))

alise GLBJLA‘)L,} A o'.i;.*J o 0 L_é).\a.A M}}M )‘J..E.A Silmgljt AR de.?-

Tamb (OC) Pamb (Kpa TS (OC) PS (Kpa) Pd (Kpa) quel ans,stalion N (rpm)
(MMSCMD) (MMSCMD)
10 101/325 20 5000 6500 0/06318 14/5 5818
0 101/325 5 5000 6500 0/06238 14/64 5664
5 100 15 5050 6450 0/06126 14/72 5801
0 101/325 10 5000 6500 0/06354 14/83 5861
15 101/325 20 5100 6600 0/06277 14/94 5894
i ‘_QLQ)I.A‘)Lg: 4 Ol.i.:m.i‘ e 0L ;_é)..a..o M}}.w )‘.\.ILA Gi;*‘*:"ﬁz YY-O Jj..\?
(u;l.; olil.w.i‘ 43 (699,9 )Lf 6{0)
Tun (C) | Py (KPRY, (C) | P.(Kpa) | P, (Kpa) | Quo Quesa | N (M)
(MMSCMD) | (MMSCMD)

Wy




& A
15 100 15 5274/68 7460/46 0/07354 15 6585
15 100 10 5274/68 7460/46 0/07252 15 6490
15 100 15 5500 7460/46 0/06778 15 6161
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Abstract:

Natural gas is one of the main sources of energy in the world. The
gas is transferred from the production regions to consuming point in
the country or from one country to other country trough pipelines. Due
to long paths, gas pressure and energy due to friction between gas and
the inner wall of the pipe is reduced. To overcome this energy
reduction in transmission lines, compressor stations are installed in
the path. Because of the annual volume of gas passing through the
transmission lines, considerable amount of fuel is consumed in order
to supply energy lost by compressors. This leads to many studies on
the compressor stations in order to reduce the fuel consumption and
consequently fuel cost. In this study, a general purpose simulation of a
compressor station has been done. The optimization goal is to find the
operation conditions in which the fuel consumption is minimized. The
Razavi compressor station in Mashhad has been selected as case study
and a simulation has been carried out to determine the fuel
consumption. In the station,4 turbo compressors have been employed

in parallels arrangement.

Key Words: Compressor station, Simulation, Centrifugal

compressor, Gas turbine, Optimization , Fuel consumption,
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