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Study on Design Technology of Heat Pump Cycle for High
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Az gA9 nasHAt Hsd GUT BPARE WL UL FEI
Fgste] WG GRES FHFeAL o]F AFel FHFLE U Tk
a3t oluA Azke AuE & vk

Table 1 Classification of dryer

Type| &71 | &4 | 715 |res| ©F €% 718 | A

% | 68711961 30 |29 64 |10]100 Fig. 1 Heat balance of drying
process
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A5 R AHT7) ARgel uhe A dop mate u$ A
oA 2 1990 E 200197HA] 58 AWE oF 7.9%F wA F7Hach
NIA ¢oZuels Avuy gge] A5 AFYFor /b 2 AYE W
TEe dart 2010del= 95 d il 79%e)d F7kE Aotk ol
Arae] YRR 50T e FALoR umA e FFRolnE WA=
MEoA EAE AE o] e AL F YE HHARE AxAA A
Aow THAE AL oA Aga BAH SWelA el oA ®ahrh
71Ee) dFAZT] BEL oF 30%~50% FEOE LAHT Y& v, HA
AAE dF-dEE Adx7] 282 o 60%~80% T/t AestEs Ay
E&FT oA Aoke o8 5 Atk Wby AwsnA s Az 2
Az77F ABZeA A bsd AT LR (80T o3 ode] exel tjstel
B REAAS el O e 2ne) JTE Asdme AWE B Az
o

v 71E Azx7]d wlis] FHol oF Hul AE7FA Z SMER (Specific Moisture
Extraction Ratio)& 7}AlaL, AZ7]7F QHZL Alo]|Zo] A= -20T ~120TCel
o2 W2 HYY AxzdA, Adx FH /o] aFHE AE, Mg
9 g ool e EH el Az ALY 4 om, AXRFEEYH wEy = dFo &
Eole Mg dgxe STV A AFHAES St ST FHE 3|45
of Aol AFEHE oYA LHFS A Y F o, 59 oy Al
W2 7= w3 x| BlEiA oF 60%~80%°] oluAE Aok &
dom AHAY FIAPS ALt ER AT 28E F v FHLEEL

, 75§ T TmE =
o oREe] FEE HA3Z T F Qo] 7IEe] AxT]dl vlEiA FAEEZ A A

BN

- 152 -



2.1.1 Yy

3o w2w R-12, R-114 o] 2 4bo] Hgst RAorg wuygoy 3
AEA Toi ALE JMs ool gk Al et Wy 2 dHZ g Yo
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e Felole dadel=s dold & Uk

2.2 AbolE 4
3o neg dFEZ APES 93 A~AEe ddd(single stage), 2% (two
stage), 2% (cascade), 2-Ate]Z(two-cycle) 502 FAE 4 JQom Z} Alo]&F
o] +HFx7ES Table 29 #o| AAsta 7t Ato]EX AsS Hlust7] 93t
Wujrlel s At sl A4S AYwr] #ske] F-chartA9]
Z

jukii)

EES(Engineering Equation Solver) Ver. 7.3452 A}g3lgth. 2 Alo]&d A%
< AXrg A3 2-AfolZo] TP SFEtdon 7 AltolEe] 5 S Table 39
el sttt
Table 2 Design conditions
g = [Fuex| $Ee= 3} Sy | Qg
z3 15T 8T 5T 3T 15kW
Table 3 Summary of heat pump cycle analysis
Al & 2 ALl & 29 ol & 2-AFol &

O Eat R = {12 A ZE e B s A ok B | - Al AE L H A ke

a2 oy E ST o7 oEe |- 3L Hu o] |- 1e b g0

Ao g &0 Aoy g B3 - Ao} & oz B S s B TS d 2

B R L I o i = B el B o e 74 C 27| BAE RS |- 27| A B

COP : Y& (24) COP @ &t =5(28) |- COP : ¥ (26) - COP : 7V¢ =+&(35)

Table 4 2-cycle heat pump system operation conditions

e System 1 (R-134a) System 2 (R-124)
§ Fre 15C 25T
] |gETen 40—30C 30520C
S| $ELeE 60C 95C
N dETeR 20—55°C 55—90C
Ul 5C
Y= 3C
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o, FEF8]7F vl AXERE Ax" gE&ASE WAL F e HEE B3
R-1245 AM&3ste FEF2 45718 A&t Al2"1s A9
L AHE SEEET) Eol bl AEE = o de] v 9 WS WA
3171 $1s8ted CIC(Cooling Injection Control) Al 2=#lS A 2ele] FY7FAE Wz}
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= Al&dle] des Hrtshr] fg Al X e Ao &oldS 9ty Fig. 2
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Fig. 2 Schematic of 2-cycle heat pump system
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Fig. 3 Comparisons between Results of map and experiment under various conditions
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Fig. 4 Results of heat pump system for high Temperature
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