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Fig. 1 Conceptual diagram of the chemical heat pipe
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Table 1 Heat of solution for cold energy generation

solid/liquid system

component A(solute) component B(solvent) enthalpy [kJ/kg]
ammonium nitrate water 38.0
urea water 27.8
amonium
) water 14.3
hydrogenfluoride
acetamide ethanol 5.38

liquid/liquid system

molar fraction enthalpy
component A component B
Xa -] [k/kg]
iso-butyl alcohol acetonitrile 0.5 38.7
1-butanol acetonitril 0.5 30.9
ethanol cyclohexane 0.5 22.3
methyl athetate heptane 0.5 22.2
40
solid/liquid system
L ® ammonium nitrate/water
30 A urea/water
4 A
; 4 ammonium hydrogenfluoride/water
E 20 v V¥ acetamide/ethanol
3 . liquid/liquid system
E © YV iso-butanol/acetonitorile
10 =
& < 1-butanol/acetonitorile
O
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enthalpy [ kJ - kg’]]
<& methyl athetate/heptane

Fig. 2 Relationship between enthalpy and A Tmax
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Fig. 5 The quantity of heat of mixing with change in molar fraction
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Fig. 6 Temperature change of solution in the mixing vessel
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Table 2 The quantity of heat required for distillation

Temperature at reboiler Pressure at feed The quantity of heat required for
[K] [kPa] distillation [kJO kg™]
378 103 190.5
353 38 183.9
343 24 188.3
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Table 3 Cold heat output

Xa[-] Om [s] DT [K] W [kW/kg]
urea/water 1.07x 10 5.6 17.6 5.0
ammonium nitorate/water 1.19x 10 5.8 25.8 8.2
iso-butanol/acetonitril 0.5 31 12.5 0.84
1-butanol/acetonitril 0.5 32 13.3 0.73
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