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A Cow g

T T —
RECIPROCATING COMPRESSOR BAC-No-SE R VEdooR ! REV T 2
DATA SHEET PAGENO. | i oF 3

1 _Havayar (iran) 2 PREPARED BY . ﬁ,fwa.;

2 CNG Refueling Station For NGVs PREPARED BY :

3 SC10005 ] ITEM NCL[ﬁﬁocz-nsMuM.u-mon REVIEWED BY : R
4 [SERVICE CNG  Stations 3 REVIEWED BY : LT

5 |NO. REQD WORKING 20  STANDBY 0  TOTAL 20 |APPROVEDBY : «% gfw |

5 (OPERATION CONDITIONS) 74
"7 [NO. OF STAGE(S) T THREE (3) Z 7

8 |GAS HANDLED (Mol %) | GH4i88.3,C2H8:3,84 CaHa:1.18,CAH10:0,24,N2:6.58,C02:0.06,H20:200mgiSm3 or 12.5IbmVIMSCF.|

o |BAROMETRIC PRESSURE (mmHg)  ©  596.30 i i 7]

10 |CAPACITY (Sweet) (gihn |, 15687 |1444.7 P WER Y

11 (N 1000.0 [18418 =

12 (Am*/hr) 124.73

13 {SUCTION CONDITIONS)

14 |STAGE {sn (2ND) [ @RD)

15 |PRESSURE T (kglem?. G) 17.577 4594 S R e

16 [TEMPERATURE (%) . Je0 55 s =

17 |RELATIVE HUMIDITY (%) DRY DRY DRY

18 |[MOLECULARWEIGHT  (kgimol) |  17.57 1757 17.57

19 |Cp/Cv (K1) 1312 1312 — |7 iz e
20 |COMPRESSIBILITY FolEE 0.998 R 0.930
21 (DISCHARGE CONDITIONSO

22 [PRESSURE : kglom®. G)| 4639 ! 12976 | 2500 |
23 |TEMPERATURE () I e [158 | 180 | 121 (Cooler Outiet : 65T)

24 |cpicy ) L | 1a12 s RSN
25 |COMPRESSIBILITY (zd) 0995 8 0.970 0.920
26 [INTER STAGE PRESS. DROP (kg/em?. G ) 0.45 0.45 0

27 |COMPRESSION RATIO_ {Rc) 2548 2784 1926
28 |BHP OF EACH STAGE  (kw) 9377 11043 72.66
| 29 |TOTAL BHP (kw) 276.86 L
30 |ROTATIONAL SPEED OF COMPR (pm) | 1200 e
31 (OTHER CONDITIONS)

32 "0 D" TYPE 0 "Y" TYPE 0 “L" TYPE 0 "C' TYPE W EALANCED OPPOSED (2-THROW)
133 | %OF';‘:_:P'R [ NON-LUBRICATED __ m 'LUBRICATED N3 : el

34 W AR COOLED [ T WATER COOLED

35 O V-BELT  [TYPE: PCS LENGTHS: C= mm), “inch.
| 36 |DRIVER [COMP’ PULLEY DIA. : mm  MOTOR PULLEY DIA. : mm.
37| B DIRECT BY COUPLING (DIA : 308mm) COUPLINGDIA.: 500 mm

38 [COMPR ROTATION (view comp'r coupling side) | W CW ocow %

39 ~TYPE | TEFC (Eexd IIB T3) |MANUFACTURER] WEG
[@{EECTNC loiee [t RS e TS e O pues - 80 (Y
41 |spec, STARTING METHOD | (] STAR-DELTA (Y-A) [ m SOFTSTART | [J REACTOR
42 INSULATION CLASS | m Blemp) mF | LOCATION | mINDOOR  [] OUTDOOR
43 [ SUCTION VALVE UNLOADER : FINGER [1 ON AIRIPOWER FAILURE : UNLOADER
4 S:‘,mggz m START-STOP 0] 2-STEP O 3-STEP [15-STEP | [0 BY-PASS (MANUAL)

45 m BY RECEIVER PRESSURE m CONTROL SYSTEM : PLC BASED
48 |COMPRLOCATION | m INDOOR [] OUTDOOR ] ENCLOSURE TYPE —
47 [ELECTRIC AREA ] NON-HAZARDOUS "B HAZARDOUS (CL.1.0v2,GrD) M AMBIENT TEMP.: Min.-20C~Max.55C |

43 |CONTROL POWER | m AC 220 volts 1 phase 50 Ty Y
| 49 |PAINTING COLOR (Munsell No.) M MANUFAGTURER'S STANDARD (RAL 5007) 0 N-6 (LIGHT GRAY) =
50 |APPLICABLE CODE | m MANUFACTURER'S STANDARD W KS.JIS B ANSIASME

51 |REMARKS 1) Gas Inlet Pressure & Temp. : 250 Psig / 30~MAX.60°C T

52 - =

53 —_— S — s
| 54

& KwangShin Machine Industry Co., Ltd

ay



RECIPROCATING COMPRESSOR ey VeI UL P BEV TR
DATA SHEET PAGE NO. 2 OF 3

1 |CUSTOMER Havayar {Iran) 1TEM NO GEO-£2-375-3-1480-1.72-2000
2 |PJT. NAME GNG Refuellng Station For NGVs _IwoNo. | "scioons e
3 |SERVICE _._.E‘:I‘N-J-G..Refuelmg Stations S
4 {CYLINDER DATA)

5 |STAGE i {18T) ! {2ND) {3RD) {4TH)

& |NO. OF GYLINDER PER STAGE ey 1 1

7 |SINGLE /DOUBLE ACTING | BRI el SINGLE SINGLE B
s [CYLINDER LINER YES/NO : “NO T EEVEG e

9 |CYLINDER LINER WET/DRY g 7 i ey e B
i0 [OUTSIDE DIA. LNER ~ (mm] 2 z R S

11 |BORE (mm) 130 : 124 ey g
12|STROKE fmm) 30 e 80 =
13 |PISTON DISPLAGEMENT (m*hn)_ 17966 ' 76.66 18.77 :
| 14 |VOLUMETRIC SFFICENGY (%) | 6943 59.09 TR
| 15 | NG, OF PISTON RING PER STAGE | 5PCS Abes "~ sPes T

16 [NO. OF RIDER RING PER STAGE | 2PCS | pcs | 1pcs

17 |NO. OF SUC. / DIS. VALVE PERSTAGE | 2/2PCS™110_ " 1pcses 1PCE80

18 | TYPE OF VALVES DISG {PEEK} DISC (PEEK) OSETEEER e e |
19 |PISTONSPEED  {mig) T T 3047

20 |ROD DIAMETER A e . | TANDEM ]
21 |ROD LOAD-G tkah T 4045 i TANDEM T 5989
22 |ROD LOAD-T s e o T . TANDEM T

23 |DESIGN PRESS. (kgle?. G) a0 qBa e ey | cASsiDE) |
24 |DESIGN TEMP. ) 200 ' 200 L T (Grssiog)

25 |HYDRO. TEST PRESS. (kgiem®. G 78.0 | 2184 . 378 | (GAS SIDE)
| 26 [SUCTIONFLANGE SIZE | 25 R e e

27 RATING / FACING WIS . M8 /S ~ | eYLiNSIDE) |

25 [DISCHARGE FLANGE SIZE 25" T 1 (CYLINSIDE) |
29| RATING /FACING s MEe T Ms ~ | (CYLINSIDE)

30 [TYPE OF MAIN BEARING [ SPHERICAL ROLLER B/ W SLEEVE BIR

31 {COMPRESSOR MATERIALS)

32 |CYLINDER (S) AB36-80-55-06 / AlS) 4140 VALVE SEAT (3] AlST 410
| 33 [GYLINDER LINER (S) STB2 [VALVE GUARD (S) AlSI 410 SRR

34 |PISTON (5} | AZ76CLNO35 / AISI 4140 ¢ND) |VALVE PLATE (§) PEEK | AZ76.TYPE420

35 |PISTON RING (8} FILLED PTFE/FILLED PEEK - | VALVE SPRING (S) A276.TYPEGR1 | AZ7G.TYPE420
36 | RIDER RING (5} FILLED PTFE / FILLED PEEK CRANK SHAFT |  A888GrLD
| 27 | DiaPHRAGM NONE 'CROSS HEAD (S) AZ16Gr.WCE 3
38 |PISTON ROD (5) AISI 4140 (ION NITRIDING) GONNECTING ROD ABBBGT.D el
39 | 5 NON-LUBRICATED B LUBRIGATED (15T,1Point { 2ND, 1Point)
40 [COMPR PACKING !_-_SEI'_F "COOLED | O WATER COOLED 1

?J_ :r . FILLED PTFE / PEEK / BRONZE o c.ARBQN 0 METALLIC Ll TBM

42 [DISTANCE PECE | m STANDARD [] EXTRA LONG SINGLE COMPARTMENT [0 TWO GOMPARTMENT
(43 T O sPLASHSYSTEM ; =
[ 44 | [ W PRESS.SYSTEM  |OIL PUMP DRIVEN
| 45| W COMP'R SHAFT FOR MAIN PUMP e
46 |LUBRICATION B ELECTRIC MOTOR FOR AUX. PUMP
[ 47 | , 0 MANUAL FOR START
| 48 | " CRANK CASE OIL CAPACITY 10 ® B LUBRICATOR TANK CAPA.2/ 182
49| " @ ELECTRIC HEATER (W/THERMOSTARTY 0] STEAM

50 |REMARKS

= s _ : :
52 SimnE i e
S i

&= KwangShin Machine Industry Co., Lid
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Abstract

Turbine flow meters used in Compressed Natural Gas stations (CNG) in abundance, to
measure the volumetric flow rate of the inlet gas. These types of flow meters are very
sensitive to oscillating and pulsating flows. When the station’s reciprocating compressor
starts to work, due to the piston and valve performance, pulsating flow will create in the
suction line and downstream of turbine flow meter. This pulsation makes false pulses in
the flow meter and finally makes difference among the measurement of gas flow from the
metering of the gas company and the amount of gas that have been sold at the station. In
this study, numerical simulation of snubber was investigated after turbine flow meter and
before entering gas to compressor. The goal is eliminating or reducing the effects of
operating compressor in CNG station on turbine flow meter and reducing measurement
errors. Governing equations modeling was done for compressible fluids and viscous
flows, turbulent and non-slip condition on the walls. Turbulent equations were solved
with Navier-Stokes equations. For solving these equations, finite volume method,
SIMPLE algorithm and Realizable k -¢ turbulence model have been used.

Numerical simulation of snubber was investigated by Ansys-Fluent CFD software for a
CNG station with the gas inlet pressure 17.1bar, inlet and outlet pipe diameter of 2 inches.
In this project, several parameters, including increasing volume to minimum volume ratio
according to API 618, the impact of distance between snubber and compressor to reduce
pulsation, height to diameter ratio in the cylinder of snubber, and also putting a simple
blade with name “baffle” in the cylinder, to achieve the best design and geometry of
snubber were checked. Comparing Fluent numerical method with previous studies show
less than 2% difference that present validity and reliability of results. Results have showed
that with an increase in volume to more than 5 times the minimum volume, the amplitude
of pulsation would decrease less than the maximum amount limit of 1.6% pressure line.
Also increasing the distance between snubber and compressor has significant impact in
decreasing pulsation but result have showed no difference between snubber with baffle

and without it.

Keywords: Numerical simulation, CNG stations, reciprocating compressor, turbine flow
meter, pressure snubber, standard APl 618
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