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Dynamic Modeling of Banana Drying Using Variable Speed Drive
Heat Pump Dryer

[

a aa 1* a v a aa 1
UIEIJ LLﬁﬂ’ﬁsUaﬂ‘Hm 9158 99038730y Ay Ay an3edsey

1 a a { a s a o ' 3 1% '
AAIYIAINTTUATBING ANEIAINTTUAENT U Inendeidodlual 239 0.38ui7 a.gmn o.dled 3.884lns 50200
*Aafe: E-mail aree@dome.eng.cmu.ac.th, LWUBsInséwy 053-944146 sip 953

UnAnga

AT lETRLLUUsaes  wamanivesnseuwiiine inlaseuniuuiunnuteunnuEaseunys
fu (VSD-HPD) dmiSUn 150 UliiInd e uny uazn15e1aeanInnsauniaiionn winavsesdnsinisinasine
9890179 (SAF) AileaussaugnsouLiifiansansyuutumudeuiidussuudanse RC iy 1009% dndu
omatsedenhssve 70% wagldasininu R-134a lunsiasgimseuTaguuutumnlduuusiasins
ouwis wuulndaumauuuaesosssuuiueufoudy  sUuuUEIngul annmsadeumLgnieses
wuuiaesldihmsiSeuifisurasinmsdiassanniziusa Mvnassfigumndeuuis 60 °C Bsldnalndifes
FULAZAINNIS TIADIENIZNITOUNRIT SAF #1499 (240 - 700 Ky, air/KSary product-h) Wud SAF Wiy 240
KSdry air’KSary product” h 2gvliAT SMER 42 aqammm‘u 1.73 kg /kW-h Teaneunits 6.24 h wazAduUsEans
aussauzeItNALSoULRAY (COPhp i) WINAU 4.38

AEN: ’e](?li’]ﬂ’]i@ﬂﬂ’l’m‘lj‘uimL‘IN’]”/ﬁﬂJﬂ’JWﬂJi@U/LLUUQWa@Qﬂ’]ia‘ULL%Q/ﬂﬁ'J‘EJUW’J’]/EJGﬁ’]ﬂ’ﬁE]ULL'VN

Abstract

This research developed a drying dynamic model of slice banana using a variable speed drive
heat pump dryer (VSD-HPD). The simulation of mathematical drying model was also studied. The
effect of specific airflow rate on drying performances were described. The system work under
conditions, the fraction of air recycled was 100% and the fraction of the bypass air at the evaporator
was 70%. The working fluid was R-134a. The behaviors of sample drying were analyze with a near-
equilibrium model. Heat pump models was theoretical equations. Mathematical models were verified
by an experimental result from banana drying of VSD-HPD. The results show that the simulated results
were close to the experimental results. The specific airflow rate affected the drying efficiency which
the specific airflow rate of 240 kgyy 4i”KSqry produh gave the minimum drying time (DT) and the
maximum average specific moisture extraction rate (SMER,,) of 6.24 h and 1.73 kg.e/KW-h
respectively and the average coefficient of heat pump performance (COPy,,,) of 4.38.
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