Document Title Pulsations Compressor Flange DYNAFLOW

DRG Document No. DRG-101872-2829-1003-R00 RESEARCH
GROUP.

Client Airpack Nederland BV

Project AP1 618 Design Approach 2 for 17811-00-0701

Appendix E

Pulsations Compressor Flange

0 Issued for comments For Comments TK MPB FMB | 18/02/2022

Rev. Description Status Prep’d Chk’d App’d Date




. DYNAFLOW
Pulsations at compressor flange exceed allowable i

Goal of criteria to ensure compressor valve life time and compressor efficiency. Valve dynamics GROUP.
in combination with pulsations will determine reduced efficiency.

N, compressor 17811-03A
15t Stage Suction Side 15t Stage Discharge Side

Maximm allowable peak—-to-peak pulsation at the compressor cylinder flange:

Hode : 240 Hode 250
kverage pressure : €.642 to ©.720 barg Average pressure - 19_&3 barg
Harmonic Frequency Peak-to-FPeak hllowable Percentage Harmonic Frequency FPeak-to-Peak Lllowable Percentage
{wvariation) [Hz] Fulsation Fulsation [%] {variation) [Hz] Pulsation Pulsation [%]
[bar] [bar] [bar] [bar]
1z, €.€E0 0.0230 0.541 4.24 1 (1) €.€60 0.0315 1.433 2.20
2 {1 13.3z20 0.04z23 0.53¢ 7.30 2 (L) 13.320 0.548 1.4332 38.21
3 (L) 19.380 0.0137 0.53¢ .55 3 (L) 13,320 0.170 1.433 11.84
4 (1) 2E. €40 0.0363 0.53¢ £.78 4 (1) 26840 0.33% 1.433 27.15
5 (1) 23.300 5.122e-03 0.53¢ 1.70 5 (1) 33200 0.138 1.433 13.7%
£ (1€) 39.9¢€0 0.0357 0.540 .82 £ (1) 35 _3&0 a.2z1 1.433 15.44
7 (1) 4€.€20 0.0172 0_53¢ 3.21 7 11} &.€20 a.z2ls 1.433 15.1%
2 (1) 53.2820 0.l42 0.532¢ 27.71 2 (1) 53.280 0.25¢ 1.433 17.8¢
g (20) 55,340 0.02Z&3 0.541 4_85 9 (1} 55940 0.z23¢ 1.433 19.98
10 (2) €6 .€00 0.0334 0.53¢ 15.54 10 (1} €€.€00 0.124 1.433 535
11 (2o 73 .20 0.0130 0.541 2_40 11 (1) 73.2é&0 0.293 1.433 20.42
12 (2} 75320 0.0338 0.53¢ €.30 12 {1} 75.520 0.14¢ 1.433 1o0.18

A1l L) 0.2%1 0.53¢ 54 .30 211 (1) 1.481 1.433 103 .23 ki EMCEEDS **



. il DYNAFLOW
Pulsations at compressor flange within allowable b

Goal of criteria to ensure compressor valve life time and compressor efficiency. Valve dynamics GROUP.
in combination with pulsations will determine reduced efficiency.

N, compressor 17811-03A
2"d Stage Suction Side 2"d Stage Discharge Side

Maximm allowable peak—-to-peak pulsation at the compressor cylinder flange:

Node > 730

Node : 740
bverage pressure : 15.20 to 15%.42 barg Lverage pressure : 22_€2 barg
Harmonic Frequency Deak-to-Deak 2llowable Percentage Harmonic Frequency DPeak-to-Deak Rllowable Percentage
(variation) [Hz] Fulsation Fulsation [%] {variation) [Hz] Pulsation Pulsation [%]
[bar] [bar] [bar] [bar]
1 L €.880 0.03558 0.733 1z.38 1 iza) €.€60 0.0734 0.283 B.31
2 {20) 132,320 0.113 0.735 15.41 2 (1) 13.320 0,151 o._s00 21.1%5
3 (L 15.380 0.02Ze3 0.733 3.84 3 (L) 13.380 0.0434 0.500 4._82
4 (1) 26.640 0.0253 0.73%5 3.87 4 (1) 2e.540 0.0755 0.500 2.38
5 (1) 33.300 0.0100 0.73%5 1.3¢ 5 (1) 233 .300 0.0374 0.500 4.1%
& (1) 35_.59c0 0.0357 0.73%5 5.38 g (1) 35 .50 0.0548 0.500 10.53
T (1) dg_ 820 0.0115 0.73%5 1.5¢6 T (1) 4g . €20 0.0&55 0.500 T.28
g (1) 53.280 0.0510 0.73%5 ©.50 2 (L) 53 .280 0.180 0.500 20.04
5 (1) 5% .540 0.0204 0.73%5 2.7¢6 5 (1) 55 .540 0.14%5 0.500 le.&e0
10 (1) g&.c00 0.123 0.73%5 l&.68 10 (1) g&.e00 0.Z30 0.500 25_55
11 {1a) T73.2c0 0.01%54 a.737 2.€83 11 {1} T73_.260 0.224 0.500 24 .53
12 (1) T75.920 0_.0%5&3 0.73%5 13.02 12 {(17) TE5.820 O0.lce 0.g84 12.83



. il DYNAFLOW
Pulsations at compressor flange within allowable b

Goal of criteria to ensure compressor valve life time and compressor efficiency. Valve dynamics GROUP.
in combination with pulsations will determine reduced efficiency.

Air compressor 17811-03B
Suction Side Discharge Side

Maximim allowable peak—-to-peak pulsation at the compressor cylinder flange:

Hode : 250

Node - 2&5
Average pressure : £.343 barg Lverage pressure : 20.73 bkarg
Harmonic Frequency Feak-to-Peak #llowable Percentage Harmonic Frequency Peak-to-Peak Rllowable Percentage
fwariation) [H=] Fulsaticn Fulsatiecn [l {variation) [Hz] Pulsation Pulsation [%]
[barl] [bar] [bar] [bar]

1 (3g) c.68E7 8_547e-05 0.550 0.02 1 {13 6. 667 £._240e-05 1.51% o.ao0

2 (L 13.334 0.201 0.543 3E.54 2 (1) 13 334 0.332 1.522 25.78

3 (38) 20.001 7.-645%e-05 0.5540 0.01 3 (19 20.001 7.254e-05 1.515 .00

4 (1) 2E_EE8 0.0512 0.54%5 S5_34 4 (1) 26.6868 0.22¢ 1.522 14 _85

5 (38) 33 _.335 8_82ge-05 0.550 0.0z 5 (19) 33.335 l1.28ce—-04 1.515 0.0l

g (1) 40002 0.0322 0.54%5 .87 & (1) 40_002 0.225 l.522 14._78

7 {38) 4. 669 1.208e—-04 0.550 0.02 7 11%) dg_€€5 2_.804e-04 1.515 0.02

2 (1) 53.33¢ 0.023%5 0.54%5 4 _35 2 (L) 53_33¢ 0.415 l.522 27_.26

S (386) e0.003 1_325%ce-04 0.550 0.03 3 (38) c0.003 3.28ce-04 1.517 0.02

10 §50) E6.€70 0.01sl 0.550 2.%92 1a {50} €6_E70 0.175 1.515 11.55

11 (38 73.337 1.238a—-04 0.550 0.032 11 (3&) T73.337 1.8374e-04 1.517 0.0l

1z {s50) 20.004 9.214e-03 0.550 1.72 12 (s 20.004 0.loz 1.515 7.12
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