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?} Q[ xm OvOQm xOy=Wt w xOQm |UQQ@ =Q |v=QL@ jwi ?; QO CQ=QL p=kDv= lQO
=}=vS@=Qo "OyO|t u=Wv OwN R= =Q xv}tm Q=Okt |v=QL@ \=kv l}ORv CQ=QL p=kDv=
|=yQ=Wi QO R12 w u@ Qm O}Um =|O '?; CQ=QL p=kDv= |UQQ@ QO '[3]hr} Q}m w
|O=yvW}B \@=wQ R= pY=L G}=Dv w OwN |@ QHD |=yxO=O |xU}=kt =@ |v=QL@jwi
G}=Dv w \@=wQ u}@ |O=} R hqDN= xm OvOQm xOy=Wt HTD ẁQW |v}@V}B |=Q@
"OvO=O O=yvW}B HTD ẁQW |=Q@ |O}OH |x]@=Q T=U= u}= Q@ w OQ=O OwHw |@ QHD
|=yp=v=m QO |v=QL@jwi ?; CQ=QL p=kDv= |R=Ux}@W ut[ '[4]u=Q=mty w nvJ
|oDiW; |=ypOt 'xm@W QF= |UQQ@ x@ 'CFX-5"6 Q=Ri= sQv R= xO=iDU= =@ hrDNt
R= p=}U |tHL |=tO uOW QwO =@ xm OvO=O u=Wv =yv; &OvDN=OQB p=v=m pmW w
1u=DvB CQ=QL p=kDv= '[5]u=Q=mty w wS "OwW|t QDtm HTD COW |v=QL@ Q=Okt
p}rLD =Q Cv�wri \UwD CHsQmU= QwDwt |@=} R=@ |Q=mlvN sDU}U QO |v=QL@jwi
|}x]@=Q 'hrDNt \}=QW QO u=DvB CQ=QL p=kDv= Ci= |UQQ@ =@ =yv; &Ov=xOQm |OOa
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"CU= xOW xDiQo
p=kDv= Ci= |xO}OB =@ \@DQt \@=wQ G=QNDU= w p}rLD |=Q@ 'VywSB u}= QO
xO}OB u}= |}=U=vW QO Q=PoQ}F-=D |=yQDt=Q=B u}tND |=Q@ |Oa@xU |QopL 'CQ=QL
xO=O xaUwD |m} R}iwtQD X=wN |xOW |Q}ou}ov=}t w \UwDt Q}O=kt R= xO=iDU= =@
G}=Dv R= xO=iDU= =@ HTD |xO}OB |QDt=Q=B |xar=]t 'Q[=L Q=DWwv QO "CU= xOW
'CQ=QL p=kDv= MQv |=Q@ MTP p=v=m QO u=Dt Ov@ty CQ=QL p=kDv= |R=Ux}@W
"CU= xOW s=Hv= hrDNt K]U |Q@ R w |tQH |@O '|OwQw |=tO '|OwQw Q=Wi
pw] QO u=Dt CQ=QL p=kDv= Ci= |xO}OB ẁQW |v}@V}B |=Q@ |]@=wQ u}vJty

"CU= xOW G=QNDU= |r}]DUt |Q=mlvN p=v=m
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xtWJ CQ=@a S� w Pwiv ?}=Q[ hQat �� '|r=kDv= C}tm hQat � u; QO xm
R= pmW u}= "Ov=CaQU |=yxir-wt w |r=oJ |xOvyOu=Wv ui w � 'u}vJty "CU=

"OQ=O OQ@ Q=m OwOLt sHL VwQ QO ?re= CqO=at
R= |v=QL@ QPo s} SQ QO u=Dt |DQ=QL Q=DiQ |R=Ux}@W |=Q@ Q[=L QopL QO
|xrO=at |=]N OYQO [21]Qvo =w w Rv=m |xS} w |}=tQo C}iQ_ w Cr=L |xrO=at
QDtm CwY CaQU 'OYQO 0 1 R= QDtm |r=oJ |x@U=Lt |=Q@ Qvo =w w Rv=m Cr=L
u}vJty"CU= OYQO 1 =@ Q@=Q@ |}=tQo C}iQ_ w OYQO 0 2 |Br=Dv; 'OYQO 0 1 R=
C=ar=]t R= [23]CHRr ?} Q[ w [22]|DQ=QL C}=Oy ?} Q[ pt=W p=kDv= X=wN

"Ov=xOW G=QNDU= OwHwt

|v=QL@jwi |}=Hx@=H CQ=QL p=kDv= |OOa |R=Ux}@W =@ '[9]u=Q=mty w nv=w
=@ R}v w Cv�wri \UwD |wQ}=O |}xrwruwQO �n-decane� u@ QmwQO}y CNwU |wQ
V}=Ri= xm OvO=O u=Wv 'HTD \}=QW QO |v=QL@ |DQ=QL Q=W |=Q@ |}x]@=Q |xaUwD
x@ '[10]u=Q=mty w w}r "OwW|t CQ=QL p=kDv= Ci= hPL w Vy=m Ea=@ Q=Wi
uwQO China RP- 3aviation kerosene CNwU CQ=QL p=kDv= |OOa p}rLD
R= |W=v CQ=QL p=kDv= Ci= xm xOW u=}@ j}kLD u}= QO "Ov=xDN=OQB |wQ}=O |r=v=m
'[11]|rQ=R}B "CU= sm u=} QH |@O MQv QO X=wN |a=aW Q}}eD w |Uv=} w@ ?}mQD
|OOa CQwY x@ =Q |wQ}=O |r=v=muwQO |v=QL@jwi u=Dt |}=Hx@=H CQ=QL p=kDv=
R= Q_vhQY 'CQ=QL p=kDv= Ci= RwQ@ \}=QW QO CrU=v |=Q@ |}x]@=Q w |R=Ux}@W
|OOa |R=Ux}@W x@ '[12]u=Q=mty w nvJ "CU= xOQm G=QNDU= '|Uv=} w@ C=QF=
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O}Um =|O u@ Qm CQ=QL p=kDv= '[13]u=Q=mty w |=J "CU= xOW O=yvW}B Q=Wi w
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|Oa@ wO |=ypOt w |wQ}=O |=yp=v=m x@ OwOLt C=k}kLD u}= s=tD xm xOW s=Hv=
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xO}OB u}= Q=DiQ XwYN QO |rw [17 w 14]xOW xOy=Wt |r}]DUt |r=v=muwQO u=Dt
Ci= |xv}tR QO C=k}kLD 'OW xQ=W= xm Qw]u=ty "CU= xOWv s=Hv= sRq |=y|UQQ@
|=yp=v=m uwQO xm xOw@ |OOa Q=m OvJ x@ OwOLt 'u=Dt u=} QH QO CQ=QL p=kDv=
"CU= xOW s=Hv= |ak=w |=yQwDwt |OQmrta \}=QW R= QwO |]}=QW =@ |wQ}=O
\@=wQ R= |NQ@ |}=Q=m 'Q[=L VywSB QO u=Dt |OQmrta \}=QW x@ xHwD =@ 'u}vJty
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"CU=

"CU= xOW x�=Q= 2 pwOH QO uwtR; xU |R=Ux}@W R= pY=L G}=Dv |xYqN
\QW u=wva x@ |r}]DUt p=v=m |HwQN QO Q=Wi w |OwQw QO =tO xmu}= x@ xHwD =@
Q=Wi w |HwQN |=tO hqDN= hQat Q}O=kt 'OvwW|t |yOQ=Okt QopL QO |RQt
QO Q}O=kt u}= "CU= MTP uwtR; |@ QHD |=yxO=O =@ Q[=L |R=Ux}@W |OwQw
|R=Ux}@W G}=Dv ?wN CkO xOvyOu=Wv xm xOw@ OYQO l} R= QDtm sQo |=yuwtR;
x}L=v R=C}akwt wO |=Q@ p=v=m pw] QO =tO `} RwD 2 pmW QO u}vJty "OvDUy Q[=L

xOW |R=Ux}@W uwtR; xU |=Q@ [30�25]\UwD xOW x�=Q= |@ QHD |=yxO=O "1 pwOH
"Q[=L VywSB QO

uwtR; _m Tin Tout Pin Pout q

[g=s] [K] [K] [MPa] [MPa] [kW ]

OQU uwtR;
0A 15 72 133 135 8 572 8 3 0

sQo |=yuwtR;
2 20 78 137 244 6 11 2 10 3 10 7
4 20 57 141 262 8 12 9 12 06 11

"Q[=L VywSB R= pY=L G}=Dv xYqN "2 pwOH

uwtR; Tin Tout ��Tout
Pin Pout ��Pin

[K] [K] [MPa] [MPa]

OQU uwtR;
0A 133 133 """" 8 571 8 3 """"

sQo |=yuwtR;
2 137 246 0 6 11 1 10 3 �0 9

4 141 263 6 0 3 12 85 12 06 �0 4

"4 uwtR; |=Q@ Ot=H x}L=v QO xQ=w}O |=tO `} RwD "2 pmW

sD} Qwor= w CU= wO x@DQt OwOLt sHL |R=UxDUUo VwQ 'Q[=L QopL QO
CUOq=@ ?} QkD R= Q[=L VywSB QO "CU= xOw@ |UpBt}U VwQ |OOa pL
QO |r=oJ |=Q@ |RmQt |@=}u=}t ?} QkD w |r=oJ K}LYD CQ=@a |x@U=Lt |=Q@
R= Pwiv |=yCQ=@a |w[}@ C}y=t p}rO x@ "CU= xOW xO=iDU= sDvtwt CqO=at
'xwqa x@ "CU= xOW xO=iDU= =yv; |R=UxDUUo |=Q@ |RmQt |@=}u=}t ?} QkD VwQ
xOW s=Hv= �|RmQt � CUOq=@� |@}mQD VwQ R= |}=Hx@=H |=yCQ=@a |R=UxDUUo
|=yu=Uwv R= |Q}owrH |=Q@ '|D=@U=Lt |xm@W uOw@ u=mtsy x@ xHwD =@ "CU=
|@=}v=}t VwQ R= OyO|t MQ CaQU w Q=Wi u=O}t \=@DQ= sOa CQwY QO xm Q=Wi
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