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QO |R=UlvN u; `@D x@ w CQ=QL p=kDv= uwJ OW xDio xm xJv; T=U=Q@ "OwW|t
�Q=Ox} w=R� Cr=L u}ty QO R}v jQ@ O}rwD |yOR=@ 'xOW s=Hv= QDy@ Q=Ox}=wR Cr=L

"CU= xOw@ QDy@
Q=Ox} w=R Cr=L QO u=wD V}=Ri= s}@=}|tQO =yQ=Owtv u}= R= xm |Qo}O |xDmv
K]U Q@ O}WQwN V@=D |x} w=R Ow@y@ 'QDy@ |R=UlvN Q@ uwRi= u; p}rO xm CU=
uwQDmr= GwR O}rwD V}=Ri= xH}DvQO w QDW}@ w QD?U=vt |=yGwt pw] ?PH w pvB

"CU= QDW}@ |xQiL w
sy x@ C@Uv u=Um} \}=QW QO pvB wO u; QO xm '|@Uv |yOR=@ h} QaD =@

Q}}eD |xO=t =@ w R=i Q}}eD |xO=t uwO@ Cr=L wO QO pvB wO |=tO |xU}=kt "6 pmW
"|ki= Cr=L QO R=i

Q}}eD |xO=t =@ w R=i Q}}eD |xO=t uwO@ Cr=L wO QO pvB wO |=tO |xU}=kt "7 pmW
"xHQO 15 |x}w=R =@ 'R=i

C}iQ_ OwHw "CU= xO=Di= j=iD= QDsm Q=}U@ =yu=Uwv u}= CU= R=i Q}}eD |xO=t
"Ovm|t |Q}owrH |}=tO C=v=Uwv u}= R= pvB CWB QO R=i Q}}eD |xO=t nQR@ |DQ=QL
xOW xO=O u=Wv xHQO 15 |x} w=R |=Q@ u=tR ?ULQ@ =tO Q=Owtv 7 pmW QO
p@k Cr=L x@ C@Uv xOW O=H}= |=tO hqDN= OwW|t xOy=Wt xm u=vJ "CU=
400C OwOL |=tO x@ uO}UQ w =tO VyH R= TB w V}=tR; ẁQW =@ "CU= QDW}@
|vLvt QO p@k Q=Owtv =@ Q=Owtv u}= Cw=iD "OwW|t Qy=_ pvB Q@ R=i Q}}eD |xO=t Q=F;
|=tO hqDN= 'xOQm |] |QD|k]vt w QDy@ OvwQ xm u}= Q@ xwqa xm CU= pvB ?wP
xHQO 15� Q=Ox} w=R Cr=L V}=tR; QO "OQ=O R=i Q}}eD xO=t uwO@ pvB =@ |QDW}@
x@ C@Uv |QDW}@ u=tR COt R=i Q}}eD |xO=t |=Q=O pvB '�u}tR K]U x@ C@Uv
?wP Ov}=Qi |va} "CU= xDW=O xov C@=F =Q pwrU |=tO |ki= V}=tR; QO pvB u=ty
CQ=QL p=kDv= QO u=wD|t =Q Qt= u}= p}rO "CU= xO}t=Hv= pw] x@ |QDW}@ u=tR COt
'OQ=O x_iLt xm |tm ?}W x@ xHwD =@ w ?wP Ov}=Qi ẁQW =@ "OQm u=wva x_iLt QO
xOQm u}}=B CtU x@ CmQL x@ ẁQW 's=Q; |v=} QH CQwYx@ xOW ?wP `}=t |=yx}q
x@ QHvt ,=D}=yv w OwW|t |}=Hx@=H CQwYx@ CQ=QL p=kDv= ?Hwt CmQL u}= w
pw] QO =t xm u}= x@ xHwD =@ "CU= xOW u} Q} R Ot=H |=yx}q x@ |v=UQ=tQo Ow@y@
u=tR |yOR=@ V}=Ri= |=Q@ s} Q=O O}it V@=D Ca=U 8 |r= 7 OwOL xv=RwQ p=U
p}O@D w 'R=i Q}}eD O=wt QO xOW xQ}NP |=tQo ?PH |=Q@ |tDU}U O}=@ |R=UlvN
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O}U |}=yxmD Qw[L R= |W=v CU= umtt |ki= Cr=L QO QiY x@ uO}UQ R= TB |yOR=@

"Ov=xDW=Po Q}F-=D =tQo ?PH Q@ ,=OOHt xm OW=@ Cr=L u}= QO Ot=H CQwYx@

|Q}oxH}Dv "4
l}}=DrwwDi pwrU |=Q@ R=i Q}}eD O=wt\UwD xOvvmlvN |xv=t=Ul}VywSB u}=|]
|yHwD p@=k QF= l}}=DrwwDi pwrU |R=UlvN xm CU= u; Qou=Wv G}=Dv "OW xDN=U
pwrU |=tO Vy=m =@ xm |wLvx@ CW=O Oy=wN u; |O}rwD |xD}U} QDmr= u=R}t Q@
u}vJty "Ci=} CUO �8 R= V}@ V}=Ri= x@ u=wD|t 470C x@ 620C u}ov=}t R=
CQ=QL p=kDv= `} RwD QO Ow@y@ x@ QHvt u}tR K]U x@ C@Uv pwrU |x} w=R QO Q}}eD
u}= xm OwW|t =yx_iLt QO |}=Hx@=H CQ=QL p=kDv= l} x@ QHvt =Q} R "OW Oy=wN
R=i Q}}eD |xO=t Ot=H u} Q} R |=yx}q x@ CQ=QL p=kDv= V}=Ri= w Ow@y@ Ea=@ Qt=
jQ@ 'O}WQwN |=yh}] QDW}@ ?PH p}rOx@ Cr=L u}= QO xm u}= ut[ "OwW|t
u}= xm u}= w pY=L G}=Dv x@ xHwD =@ "Ow@ Oy=wN |ki= Cr=L R= QDW}@ R}v |O}rwD
|DL=Qx@ =Q |SQv= u}= R= xO=iDU= C}r@=k w xOQm xQ}NP OwN QO =Q |}=tQo |SQv= O=wt
|SQv= |xQ}NP w |R=UlvN |=Q@ O=wt u}= R= xO=iDU= w xaUwD 'OvR=U|t sy=Qi
uOw@ xiQYx@ uwQkt w |R=Uxv}y@ Qw_vtx@ u}vJty "OwW|t O=yvW}B u=tRty Qw]x@
VOQo sDU}Ul} =@ =Q sDU}U u}= u=wD|t |iQYt R=i Q}}eD |xO=t ^=Lrx@ sDU}U
uDi=} u=} QH =@ 'R=i Q}}eD |xO=t uOW ?wP R= TB =D OQm xJQ=Bm} |R=wt Qw]x@ ?;

"OOQoQ@ Ot=H Cr=L x@ xQ=@ wO R=i Q}}eD |xO=t sy w OwW O}rwD sQo ?; sy '?;

QmWD w Q}OkD
Cvw=at w CNwU hQYt |R=Uxv}y@ u=tR=U |Qw=:vi w VywSB OL=w R= u=}=B QO
|v=OQOk w QmWD xSwQB u}= R= |r=t C}=tL p}rOx@ TQOt C}@ QD x=oWv=O |WywSB

"OwW|t

"xHQO 15 w |ki= Cr=L QO u=tR pw] QO pvB wO |@Uv |yOR=@ "10 pmW

%CW=O s}y=wN 'OvwW|t |Q}oxR=Ov=

E�ciency = MP with PCM�MP without PMC
MP without PCM

(1)

"CU= xv}W}@ u=wD Q=Okt MP u; QO xm
wO QO u=tR pw] QO pvB wO |xU}=kt w pwtQi u}= s}UQD |xH}Dv 10 pmW QO
R=i Q}}eD |xO=t QF= u=R}t u} QDW}@ "CU= xOW xO=O u=Wv xHQO 15 w |ki= Cr=L
QO |va} &CU= xk}kO 60 OwOL u=tR =D ẁQW u=tR R= �10 5 |ki= Cr=L |=Q@
=@ pwrU OQwtQO =t= "CU= xOWv ?wP pt=m Qw]x@ R=i Q}}eD |xO=t Rwvy xm |v=tR
x@ C@Uv u=tR pw] QO Q}}eD |xO=t OQmrta u} QDW}@ |xOwOLt xHQO 15 |x} w=R
OQmrta Oa@ xk}kO 85 =D ẁQW u=tR R= xm |Qw]x@ CU= xDi=} V}=Ri= |ki= Cr=L
|xO=t uOW |Q=H Qt= u}= p}rO "CU= �8 5 u; Q=Okt xv}W}@ w xDW=O xt=O= xO=t
|xQ=@ wO V}=Ri= u}vJty "CU= pvB QO |}=Hx@=H CQ=QL p=kDv= O=H}= w xOW `}=t

=yCWwv=B
1. phase change material
2. n-eicosane
3. heat sink
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