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A Calculation Method of Fuel Effective Bulk Elastic Modulus

LI Huale, WANG Min, KANG Yanhong, MA Liang

(China North Engine Research Institute, Tianjin 300400, China)

Abstract: In order to quantitatively study the effective bulk elastic modulus of fuel under different

pressures, based on the definition and the test data of the fuel effective bulk elastic modulus, the quadratic

function and the linear function expression of the effective bulk elastic modulus of the fuel with pressure

change were solved by MATLAB software. Comparison between the two and experimental test data show

that the two calculation methods are basically consistent with the test data, but the accuracy of the quadratic

function expression is higher. Based on the quadratic function expression of the effective bulk elastic

modulus , the calculation method of fuel density under different pressures was derived.
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MPa | #iHEAS i /MPa MPa | MR/ MPa
1 11.0 838.015 || 34 91.3 1183.376
2 12.9 836.115 | 35 94.2 1 180. 476
3 14.8 834.215 | 36 97.1 1258.788
4 16.7 876.121 || 37 | 100.2 1255. 688
5 18.7 917.827 || 38 | 103.3 1292. 994
6 20.8 872.121 | 39 | 106.5 1249. 488
7 22.8 957.133 | 40 | 109.6 1 326. 800
8 25.0 954.933 | 41 | 112.9 1283. 394
9 27.2 952.733 || 42 | 1l16.1 1 320. 200
10 29. 4 993.740 | 43 | 119.4 1396.712
11 31.7 948.333 | 44 | 122.9 1393.212
12 33.9 946.133 | 45 | 126.4 1429. 418
13 36. 1 1029.746 | 46 | 130.0 1386.212
14 38.5 984.540 | 47 | 133.5 1382.712
15 40.8 1024.946 | 48 | 137.0 1379.212
16 | 43.2 1022.546 | 49 | 140.5 1415.018
17 45.6 1020.146 | 50 | 144.1 1 333. 006
18 48.0 1060.152 | 51 147.5 1407. 818
19 50.5 1057.652 | 52 | 151.1 1365.212
20 53.0 1012.946 | 53 | 154.6 1400. 618
21 55.4 1052.652 | 54 | 158.2 1397.018
22 57.9 1134.164 | 55 | 161.8 1393.418
23 60. 6 1131.464 | 56 | 165.4 1428.425
24 63.3 1086.958 | 57 | 169.1 1501.737
25 65.9 1167.770 | 58 | 173.0 1421.025
26 68.7 1123.364 | 59 | 176.7 1 455. 631
27 71. 4 1162.170 | 60 | 180.5 1 490. 037
28 74.2 1117.964 | 61 | 184.4 1 448. 031
29 76.9 1156.570 | 62 | 188.2 1482.237
30 79.7 1153.770 | 63 | 192.1 1516. 243
31 82.5 1192.076 | 64 | 196.1 1 474. 437
32 85.4 1148.170 | 65 | 200.0 1 545.949
33 88.2 1268. 088
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