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A Novel Calorimeter for the Determination of the Heat Sink of
Endothermic Hydrocarbon Fuels

GUO, Yong-Sheng JIANG, Wu LIN, Rui-Sen”
( Department of Chemistry, Zhejiang University , Hangzhou 310027 )

Abstract A novel high-temperature flow calorimetric system of conduction type was designed, with a built in
chromatograph suitable for on-line analysis. The thermal and time constants at 700 °C of the calorimeter were
calibrated by a sample electric energy method. The accuracy of the equipment was also validated with standard
samples such as heptane and N;. The heat sink values of endothermic hydrocarbon fuels S-1 and R-1 at 700 C
were determined to be 2.99 MJ/kg and 2.82 M) kg, respectively.
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Figure 1 High-temperature flow thermo-conduction calorimetric

system

I—fuels; 2—pump; 3—prewarming system; 4—reactor; S5—

temperature-controlling system; 6—caloremitric system; 7—product-

analyzing system
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Figure 2

I—insulation couse; 2—heater; 3-—thermopile; 4—thermocouple for

structures of reactor

controlling temperature ; S—calorimetric container; 6—electric calibrating

system
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Figure 3 The changes of thermopile signal with time
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Table 1 The measured results of thermal constant K at 700 C

No. Voltage Electric current Heat power Thermopile signal Thermal constant

Vv 1/7A Q/wW A/mV K/(Wemv~1)
1 35.13 0.29 10.33 0.51 16.17
2 40.21 0.34 13.52 0.68 15.98
3 45.43 0.38 17.24 0.86 16.01
4 50.78 0.42 21.51 1.08 15.98
5 55.30 0.45 24.93 1.26 15.87
6 60.13 0.50 29.88 1.52 15.78
7 65.10 0.54 35.29 1.82 15.55
8 70.23 0.58 40.72 2.12 15.36
9 75.29 0.62 46.52 2.47 15.07
10 80.39 0.66 53.26 2.80 15.22
11 85.43 0.71 60.39 3.15 15.33
12 90.84 0.75 67.77 3.57 15.19
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Table 2 The measured results of time constant

Voltage Electric current Apex high Apex area Time constant

oy /A Ay/mm  A/mmd t/min
1 30.04  0.25 10.02  642.88  8.02
2 3500 0.29 12.58  799.08 7.9
3 40.53 0.3 17.51 1105.23  7.89
4 4520 0.38 20.43 138.77  8.13
5 5039  0.42 2.49 1433.9%  71.97
6 55.29  0.46 33.36  2078.95  7.79
7 60.13  0.50 39.43  2586.61  8.20
8 65.36 0.5 46.27 3020.52  8.16
9 7034  0.58 53.74  3572.64  8.31
10 75.20  0.62 60.34 378452  7.84
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Table 3 The thermal cracking products of heptane at 700 C

Components Percentum Enthalpy vi{A¢Hyo/
v/%  Ap Hyo/(kJ+mol ™) kJ
Methane 1.16 ~ 89.58 -1.4
Ethane 2.04 -105.67 -2.16
Ethylene 22.61 38.48 8.70
Propylene 11.53 0.13 0.01
Ethyne 4.80 261.46 12.55
Butylene 2.75 -41.05 -1.13
Butadiene 0.32 187.34 0.60
Heptane 54.79 -230.32 -126.20
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Table 4 The measured results of heat sink of S-1 and R-1 at
700 C

No. Fuel flow Thermal constant  Heat sink (MJ-kg™')
(mlemin~')  KAW-mV™") S$-1 R-1

1 0.8 15.63 3.12 2.98

2 1.0 15.63 3.05 2.83

3 1.2 15.63 2.89 2.85

4 1.4 15.63 2.99 2.76

5 1.6 15.63 2.92 2.68
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The potential energy surface (PES) of HAsQ, is predicated, and cis-HOAsO,

HAsO(0)( C,y), cis-HOOAs, and trans-HOOAs are thermodynamically and
YU, Hai-Tao; CHI, Yu-Juan; FU, Hong-Gang; kinetically stable isomers, and should be experimentally observable. The
HUANG, Xu-Ri; LI, Ze-Sheng; SUN, Jia-Zhong reaction of OH with AsO will directly lead to the formation of isomer cis-
Acta Chimica Sinica 2002, 60(1), 49 HOAsO.

A Novel Calorimeter for the Determination of
the Heat Sink of Endothermic Hydrocarbon
Fuels

R

A novel high-temperature flow calorimetric system of conduction type was
designed, with the characteristic constants calibrated. The heat sink values of
endothermic hydrocarbon fuels S-1 and R-1 were determined.
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The coordination complex of a weak ligand, p-dimethylaminohenzaldehyde ( p-
CHEN, Jin-Xi; PAN, Tao; LIU, Ming-Guang; DMABA), with ZnCl, was prepared by a solid state reaction at low temperatrue.

LIN, Shao-Fan; XIN, Xin-Quan The C==0 stretching frequency shifted to lower wavenumber indicating formation
Acta Chimica Sinica 2002, 60(1), 60 of a covalent bond between the carbonyl oxygen and the zinc cation
Syntheses, Characterization and Third-order y
Nonlinear Optical Properties of Ruthenium Y=y Three ruthenium ( I } complexes containing TP
(1) Polypyridine Complexes e ] % (IP = imidazo[ 4, 5-f] {1, 10] phenanthroline)
] )'q g have been synthesized and characterized. The
Sre . . . .
ol TN nonlinear optical properties of the ruthenium
I N (@I ) complexes are investigated by Z-scan
JIANG, Cai-Wu; CHAO, Hui; LI, Run-Hua; H\ techniques. The effects of molecular structure on
LI, Hong; JI, Liang-Nian H>= " the third-order nonlinear optical properties are

Acta Chimica Sinica 2002, 60(1), 65 (RulP)(bpy)** also discussed.




