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Abstract: In order to measure the isobaric specific heat capacity (¢, ) of hydrocarbon fuels at high tem-
perature and high pressure conditions accurately, a new experimental method and device were developed based
on the relation between ¢, and enthalpy. The influence of heat loss on the measurement accuracy can be reduced
significantly based on this method. The relative uncertainty of the method for isobaric heat capacity measurements
is 3.7% in the temperature range of 300K to 800K according to the uncertainty analysis. Validation experiments
were conducted by measuring the ¢, of n—decane (3MPa and 5SMPa, 312~797K) . The test results indicate that
the average absolute deviation (AAD) is below 1.8%, and the maximum absolute deviation (MAD) is 4.3%,
excluding the pseudo-critical region where the MAD is 7.6% due to sharp variations of isobaric heat capacity.
Test results are tabulated in the temperature range of 675K to 797K on 3MPa and SMPa, which extended the da-
ta range of existing data. This method can be also applied to other fluids in similar operating conditions.
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Table 1 Instrument model and accuracy

[tem Instrument model Range  Accuracy
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ammeter

ShouKeShiHua DMF-1-

Mass flow rate | mass flowmeter 0~ Sg/s 0.15
-200 ~
Temperature Armoured K type
thermocouple class | 1300°C

13 (5) BA il 5 BE A% i3 28 345

86”:J(lEa)2(8§+8'2)+(1iva)zg‘zl’h,\ﬁgrzfﬁgir (9)
o S B R TR RN AR T R T
&, BP

(10)

Xt SO TR o, A E E KT 10% .
Ze3t Ay AT L X TR T o 7E R R RROR, A
5 0 5 AN 5| A 1) 38 2 X e 2%, 1A Tk 2 AR
B LY 38 AT U B 5 W), 3 — TR ) B 4R e SOk AT Y
1E B& ot b o 256 v A B TS0 Bl IR E TR
I {E 5 NIST REFPROP™ #4514 1 3 53 {8 =2 22 ok



38 1l

I F T 7 IR 58 e 5 T LR B 217

Fig. 1 Schematic diagram of experimental system

Fig.2 Schematic diagram of experimental apparatus for isobaric specific heat capacity
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(a) p=3.00MPa (b) p=5.01MPa
Fig. 3 Capacity of experimental results and reference data
Table 2 Capacity of experimental results and reference data at 3.00MPa
T/K ol kll(kg *K)) ¢,/ (kJ/(kg*K))  Deviation/% T/IK ¢,/ &Ilkg *K)) ¢, ./ (kl/(kg*K))  Deviation/%
325.02 2.289 2.292 -0.1 545.05 3.333 3.228 32
335.49 2.344 2.333 0.5 557.34 3.250 3.292 -1.3
343.24 2.298 2.364 -2.8 567.98 3.315 3.353 -1.1
354.09 2.362 2.408 -1.9 579.20 3.366 3.425 -1.7
363.45 2.448 2.446 0.1 593.52 3.615 3.536 22
373.40 2.434 2.487 2.2 607.43 3.742 3.681 1.7
382.75 2.498 2.526 -1.1 619.88 3.690 3.883 -5.0
392.99 2.563 2.568 -0.2 631.61 4.524 4.264 6.1
403.29 2.592 2.611 -0.7 651.52 5.293 5.634 -6.0
413.02 2.605 2.652 -1.8 661.74 4232 4.579 -7.6
423.98 2.687 2.698 -0.4 673.97 3.931 4.040 -2.7
432.71 2.733 2.734 0.0 678.12 3.741 3.940 -5.1
446.79 2.771 2.793 -0.8 691.77 3.715 3.739 -0.6
459.84 2.856 2.848 0.3 705.34 3.528 3.637 -3.0
471.59 2.929 2.898 1.1 719.92 3.514 3.578 -1.8
483.35 2.959 2.948 0.4 727.34 3.448 3.560 -3.1
494.64 3.003 2.996 0.2 737.21 3.488 3.544 -1.6
506.41 3.042 3.048 -0.2 750.04 3.405 3.533 -3.6
514.29 3.091 3.083 0.3 758.06 3.465 3.530 -1.9
526.06 3.111 3.136 -0.8 772.41 3.560 3.532 0.8
535.67 3.173 3.182 -0.3 793.97 3.531 3.543 -0.3
Table 3 Capacity of experimental results and reference data at 5.01MPa
/K ¢/ Ik K)) ¢,/ (k)/kg *K))  Deviation/% T/K Cpeq/ Ik K)) ¢,/ (k)/(kg X)) Deviation/%
312.10 2.184 2.239 -2.5 569.08 3.364 3.287 23
345.82 2.319 2.371 -2.2 581.53 3.364 3.343 0.6
371.32 2.402 2.474 -29 603.60 3.456 3.445 0.3
396.60 2.466 2.578 -4.3 625.18 3.537 3.552 -04
422.58 2.684 2.684 0.0 645.81 3.734 3.664 1.9
433.42 2.738 2.728 0.3 665.39 3.773 3.791 -0.5
454.11 2.838 2.813 0.9 682.32 3.948 3.929 0.5
474.01 2.963 2.894 2.4 704.15 3.956 4.075 -2.9
493.53 3.061 2.973 3.0 724.10 3.923 4.018 -24
513.85 3.088 3.055 1.1 751.19 3.714 3.847 =35
524.77 3.156 3.099 1.9 777.00 3.662 3.754 -2.5
547.88 3.159 3.196 -12 797.34 3.724 3.719 0.1
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