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AS(t) = S(t) — S(t-1)
=HE (t) - BZE (t)
HE (t) = AS(t) + RE (t)
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Fe,O, + 3CO — 2Fe + 3CO,
2 kg-CO./kg-crude steel

Fe,O; + 3H, —» 2Fe + 3H,0
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In-use stock per capita of copper or copper alloy
wg, / kg-capita?

Scenario — _
Cable / Wire (.:'V'I. Building EIec_tncaI Machinery
engineering Appliances
I 16.2 6.0 34.0 8.6 2.3
Copper [ 25.9 8.7 52.5 11.3 4.2
11 35.5 11.4 70.9 14.0 5.1
I - 2.1 6.6 1.1 2.6
el I : 8.5 10.0 1.7 3.6
alloy
1 - 14.8 13.3 2.2 4.5

HH5. BAEEFREE. 82(1). (2018) 8-17 22
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Loss of available work

IVEILX—F
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FIRATREGE TR ILF— Fuel | 1 ikmol | MJlkmol %
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E

£ =5 = Trer e — C.H, | 2108.4 2220.1 95.0
CH,, | 40267 4195.0 96.0
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For Air Conditioner Ammonia —— R32

——R410A

— R404A

——R290 propane

——R134a
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——R1234ze(E)

—— HB00a i-butane
For High Temp. ——R1234ze(Z)
Heat Pump R245fa
HFO1123
HFO1243zf
R1224yd(Z)
R1233zd(E)
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CF3lI
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Energy Conversion Engineering Lab., Kobe University
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R1224yd(2)

vapor recompression

transcritical

R365mfc
R245fa
R134a
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-20| -10| 0| 10| 20| 30| 40/ 50| 60| 70| 80| 90/100(110/120|130|140|150{160(170(180|190

200]

Heat Source and Heat Sink Temperatures in °C

Note: The lower limit is defined by the boiling temperature at 1 bar and the upper limit is 15 K below the cntical temperature for subcntical condensation.
Exceptions are R744 (transcntical up to 120 °C) and R718 (vapor recompression).

IEA Annex 58, “High temperature heat pumps”, Task report, 2024

Energy Conversion Engineering Lab., Kobe University
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Higher max. supply temperatures
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IEA Annex 58, “High temperature heat pumps”, Task report, 2024
Energy Conversion Engineering Lab., Kobe University
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IEA Annex 58, “High temperature heat pumps”, Task report, 2024
Energy Conversion Engineering Lab., Kobe University
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