NLDSZ71E ol 48 JERE FA2d9 4% F4 &%
Performance of an Advanced Heat Pump Water Heater
with Pre-Condenser
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Fig. 1 Heat pump water heater with dual .condenser.
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Fig. 2 T-S, P-V and P-h diagram of refrigerant(R22) in heat pump circuit.

-118-



Y 28 & A7AM AL JEFE 2579 d2YdM A, $2) BPws
TLE AWM EE oFAIIE A Wul(R22)S HEWstE: =43 3@ =
GEAE, 45 2 $F5HAY T-S, P-V, P-hAE2A4 49 o|5#A Fo Vgt Wu)
o FeHsE ez BPT Aolth o9 2 HEE ojgstd Fur|g SE7] )
A dstste Jafe HefdstE if‘;%} T den, B3 FEvig $F719 HAXHHAS 9
& 7I2ARE o] 88t Axdel 3§ FAE EEY & Qo

7y 7] AA

714 SEHEAN & FFE Fule HAES YdE 2y 34 RE niot
Zol FEIIelA o]FojXE Wrje ’BEH g 24 ER S HE3UIRE Byl g5
T A4S Aol 3y, FEr)Z9 dXT dHS gL A (1), (R HA o] s53

Two-phase Superheated
Refrigerant | Vapor l
Section l Section [

: »_/,f’——‘l’rinsrc

T’I‘P,in,src

/’—""Tout,vapor

Temperature

Frout,src

’Rat,VaDOr : ’I‘Sat,vapor

|
I
|
I
|
|
|
!
i

Distance

Fig. 3 Phase variation of fluids on evaporator.

Qeva = dTPeva * Avaporeva
QTPeva = Ihr (H satvapor ~ Higeva ) = I-_i-']src.z*va CPsn-.TP (T'I‘P.iu,sn; = Tousre )

= U TP.eva ATP.eva ATU_\J,TP,eva __________ (1 )
Avaporeva — [il,— (Huut.eva - H sat, vapor ) = Ii:lsrv:,ev:-x C[‘src.\'apor (Tin.src - TTP.in.src )
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Fig. 4 Phase variation of fluids on condenser.

Ueond = Qvaporcond ¥ UTPcond + Qiiquid.cond
Qvapor.cond = Ii'l,- (H sheatvapor ~ H sat.vapor )
S Mrecond Crsinkvapor (Tousiok = TTpousiag )
= U vapor.cond Avapor‘cond ATLM.vawr,cond
ATPcond = ’:-ﬂr (H satvapor ~ H satiquid o (3)
= Murccond Crsiowte (Treomsik = Trrigsn )
= U rpcond ATpcond AT LM 1P, cond
Qliguid,cond = lilr (Hsat.liquid - Hout.liquid )
= Mecont Crunttinid (Trpinsik = Tiosink )
= U liquid.cond Aliquid.mnd ATL!Sd.liquid.com‘]
Acund = Avwor.cond + ATP.mnd + Aliquid.cond
AVavor.cond = U—h;}mud 7
vapor,cond LMvapor.cond ( 4)
ATpeond = U QT;;?] .
TP,cond LM, TP,cond
Blqiions = bl

U liquid.cond ATLM,liquid,cond
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Fig. 5 Variation of water temperature and fluid rate by opening rate of recircuit valve.
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Fig. 6 Variation of input and output energy by water flow rate.
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Fig. 7 COP variation of heat pump water heater.
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