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An experimental study of defrosting behaviors on the fin-tube
heat exchanger with PTC heating sheet
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Abstract

In this work, the defrosting characteristics of PTC heating sheet used as a defrosting heat
source of fin-tube heat exchanger in a refrigerator have been experimentally compared with those
of conventional electric heater. It is found that the characteristics of water draining rate with de-
frosting time show smoothly oscillating pattern when PTC heating sheet is used, and the drained
water is completely melted. The defrosting efficiency of the PTC heating sheet is about 75%,
which represents about 25% higher than that of the electric heater. A reduction of defrosting time
and an increase of defrosting efficiency may be obtained by improving the arrangement of hea-
ting elements of the heating sheet. It is shown that the defrosting time of PTC heating sheet
increases linearly with the amount of frost, however the defrosting efficiency is nearly constant.
In the application to the refrigerating system, one should notice the fact that the defrosting per-
formance of PTC heating sheet may be defraded due to the repeated operations.
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Fig.2 Fin-tube heat exchanger with heater
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Fig.3 Water draining rate and total amount
weight of draining water with defrosting
time

(233 615g)¢F PTC HIAE(4H 639g)9] Al
ol e gase) g W) FARuEHm,)
& 47 =A At 71Ee] AP EHE dF
o] FFE H U t=TEc) A FHE N&Ho
2 wiE=Ed Wsly, PTC AYANEE oyt &
& t=0%o0] g Fo HF A ERH RAH Az
7} AR wiE =Y (=145 EFHoz g5
& A 71 F9] §3s wlE AS Bolt
& 71&] HEY 3lE] 7 443 $=R @
< A9 Nert A iEEEA g B33
A g8 viE EXE Kol e wald, PTC
AN EL] H$ =20, 26, 3ENA FhEE 3o
o AF3E= YelF Holn ok 34 wiE 2A
o] AFY2o 2 et olfE dir|9) Z gvf
o AeY] §&ET g27] qEgelth &, dugy)
o} Aetio 2ag et §ai=o vigE of A
Fol5 Tol2 viE== Heo] olue}, 49 g$
7t SR8 B3 FEHPoE N el Ratg
Aol 2343 A& 71517] wiell sehi-Ze] 83
457} o WMz dd. 53, PTC AIAES 7
SOl & iEgo] sz F4 g Jehy
£ AL PTC HEANES 7¢ dddolmz duy
7] AAd] ZAAA FUSA 71487 dFel A &
F gHnto] &) wFoltt. v g4
71&9] HE4 et £3E Mg FRHes st
3oz s FAHA g A Yolglx wi&
5o} o] Ay} FAFh Fajs viE AFY = 3
o] 54L& A4 3lEe) Z9 FA 71l viE
se go] A9 floy PTC AIMNES] Bfde
B|E]9] HUTHE TV o)Folx AA| wj&se) o
11%°] g3k 433 @ 49 §357) u&
"ok 2 olf2& vhx|gt vlE FoiHo2RE 83
FE7HA9] Azbe] Fdidoz g#a EH M o
olg]7} iEE X ¥ & §FUo] vigHuR
Hu@rle] HFE g7t MEEHed Age] &
L5 Ao wokdr)

3Ele] A4 B4 qu¥r] 4 ¥E % AgR
7] &x9] Mlel o wE FEFY uiE AFol
A 3 £ gtk A (AR AN dagr] L=
o] 7] wet A g3 &8 71zHE), AY &3
712K tm), 8 AA 71Z2Kt) 28D FA 71 bresr)



PTC HYMNER AHS¢ W-8 Iu87]9 A% B4 8¢ 494 A7 51

o ¥ 2oz Uslo] Ak Figde ARA 8
E(PTC AGAE % Ag4 3), dugr] A-w
D AJPE Fr]e dE 2x9 WIE Jehd Ao
t}. 97}A, 3lEle] U 2:2 EHe 4 - Fd
B yF 5F oo, dufr] H-#e &%
A3 @9 2k Aol ME fABIER du@
7] A - FRRo)Me] A @ 2§ HIAEU
F, AR 37 dE 255 A §50] gl
Aefolnz AR q) - &F 37 229 HAEk
€ 339 Figdel Jvehd PTC HAANESY 2
T BAL 7 pzhdz Ayd, g3 £4) 7|1
Zo] YA E AR 2 A5-Fo] 7|9 MY
4] et oi$ Ax A §8 7]e] A o
o] yar ex= AGY IEHHELD 10T o) £&
228 Jehiz gk A8 &3 7ikele AE

sp b ® Fin-tube

®  Heater
Wt o Air

)

t(min)
(a) Electric heater

so} * Fintube -

®  Heater : i
W0F o  air ’ - ;
. 5 . i

0r : i

i
© 1
i

Lrest
L

ne).

0 10 20 30 40 50
t(min)

(b) PTC heating sheet
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