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Performance Research of Heat Pump System Employing R134a and R407¢
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Abstract: For evaluation of the performance of a heat pump air conditioning system, R134a and R407c were
respectively employed as refrigerants and charged into the system. Tests were conducted in the enthalpy differ-
ence laboratory in terms of the exhaust temperature, refrigerating capacity, heating capacity, input power and
the COP, which were determined within temperature range —25 ~15 °C and 30 ~70 °C respectively for evapo-
ration and condensation. Results show that the refrigerating and heating capacities of the system closely corre-
lated with the fluctuation of the evaporation temperature, and the condensation temperature had a great effect on
the input power of the compressor. Results also reveal that there is 27. 6% increment in the mean COP( coeffi-
cient of performance) by R407c when the system operates in heating mode in winter in comparing with 4. 3%
increment by R134a when the system is in refrigeration mode in summer. It suggests that R407¢ is more suit-
able for an air conditioning system running at a lower temperature, and selection of R134a was more reasonable
for an air conditioning system running at a higher temperature.
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PHRIRARCRAR, HERTEIERIETT, HATENAMORAGERPIFICR 24 . A2t s iR = TIRHA
RHA, HAE -15 ~ -20 CRNEAS IS T, HAESILIE2. 0 2245 7E8lis ghii 4 FHsdnR <
Pz P RGE, HATTE -20 CHBMRR A0 FIgTT, BEAULTE 15 245125 SOk [3] (EfRSeihliass
RYE L, W TR | IR ZETOBGTHE AR S, BBIE AR SNRIE -20 C LA st ()2
FIRSe AR HJEE R22 (el ST AORIE, T R22 Ve RIAEME, HRTC LS, BRSOk
A ZGAGI TR BT AT, I R134a 1 R407c PR RG], BEFTRIE 00T il
i WG TRARYLE A DR R AR, AR A R AT AR, R ENTE S
TOSARIEM N, ARSI RG, Wi, SRk ERIEE %

1 HIEEE
RIS LI — B IE AR RS, RGNS SZ084S4VC, HESH19.9 m’/h; HEX A 114.5
em’/r; FEH 2 900 r/min; HLEN 380 ~400 V; SR50 Hz, =4, RGEMERFEHE A 1 s,
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Fig.1 The principle diagram of a conventional heat pump air conditioning testing
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2 REARSIKIGHIELLIE
2.1 AR

FRIGIA- &, RHZIAGE 250 B FETE R134a F1 R40T ¢ PRI [E] i v 550, 40 il il CH: 28 % iR 32
M =25 ~15°C, YBEREEM 30 ~70°C BYhI Ve . A | A ML A S R R g LR IR . 5
B EARHLAS BER 1 T BCETENINE 1 N, ZE ke SN SR AR TIE 2 N,

BN LS SR [4-7], R T r B 1.

F1 REIREMKAZR
Tab.1 The test conditions and test schedules

KT R I ik SRR VB
Refrigerant charge ) Evaporation Condensing
Test condition limit/kg Voltage/V Frequency/Hz temperature/ “C temperature/ C
R134a 8.5 380 50 -25~15 30 ~70
R407c¢ 8.5 380 50 -25~15 30 ~70
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T TRERIEE L XU X

W4EQ = L1, - L) /(v(1 +X)) HHEHREEI G, X, Q HFEL IS EERR MY & e
P KW, 1, NZER SSEABEES M XA S, kI/kg; [, 7R AR e B 6 KA S (H, kI /kg;
L NZE R AR EA BRI S AR, m* /sy v HIEAME S RS, m’/kg; X RIS AL 55 AR,
kg/kg.

TR IR, A 8 T 4 MILHES IR BE AR 4 L A S 20T IO & A9 1R B AL T S SRR RS

3 RIEERDT
3.1 HIRRE

R134a Fll R407c iR50 T-00 T A e 48 AILHE SR BE 1 Bt o5 26 A T BE A ReAIG . v 388 LB 1 ot v i
(WE2)  MHAEERE] 125 C, RAEPLEETT 20 min 2247, Bt b SUSHLR D

F1 T R407c /& R32, RI125 Fll R134a 4189 —JCdRILBIR G HIR R, Ri34a BZE LRI, R32 F1
R125 ZERJE 18, P RA07c (78K TE J1 1 R134a & 52% DL B TEE L A TR —E BT,
RA07c VS EEIE JJAHNI A I R134a &, SHES RS R134a <R407c, 82 RN T iX—45E, 7E0BRRE
>35%C, ZRKEIE >0CHMFE THAMT, Ridda HEATRE B RA07c 1K, i R134a 75 525 K w5 Al
EREERS TOUR, HEOREAR, ReORE R IE R 1817,

K7 IE LS (HESIRE =125 °C), R134a Fll R407c AL ZS P& AL | FRe iR 78 & I
BIHRRIRE] -25 C (WL 2) . B E AR A M A T 00 Fl B L2 2200
3.2 #IRE

RIS TALF, R134a Fil R407c MR Y BE S 28 & IR BE A Fh sy | Y BEIRLEE Ay R ImT A, &l 3
Fis, HIAEREZE R IREZS L3, R134a 25 0.2 ~0.8 kW/°C, R407c £70.4 ~1.1 kW/C, 72K
FERGE, WV AR RO, P 2E BE A RO T Ve B R Y BEIR B Y AR E 2 0.1 ~
0.3 kW/C, ZLIEEEAI B @28 RIREA R TR IR, JUHUE R407c YT,

BT R407c MZERE TG R134a K, ALK, AHR BHESE S My BE R W K,
RGBS IR IR A AR ST, R R AR IR RIS, F TS, S it Ae
MEHER, RF THR, R407c By 5 R134a K,
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Fig.2 The exhaust temperature from compress 3 R134a 5 R407c #l@ &
ors changed with R134a and R407c Fig.3 The refrigerating capacity of R134a and R407¢c
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3.3 #HI#E

R THL R, R134a Fll R407c BIHIFERY 70 F _R134a % bt SN RVIE AN
W5 2 S VR B B T 5 . VA BRI B AR AR T T 5 o __:___gzg;jpﬂj;y;fﬁl34a/kwi RV '”;'“
WK 4 Fros il il 78 & R 9 A8 138 R134a . Heat capacity of R407c/k L
2109 0.2 ~ 0.7 kW/C, R407c #30 0.4 ~ FOOF
LKW/, R, Rk, ol )

P AR s TR BRI M LR £ .

R134a #5249 0.1 kW/°C, R407c 4535 0.2 kW/C, 5 S0

BRREREE, RHERERE < -10 CH,  F 450 1 ,,,,,,,,,, Ll f
PRI A AR A SRR RO LA H 0, %
WA IR EULT R, Bogmzek 20Tl e
AR FHIBERROR, JUHR RA0Te MO, FasL s N f ]

FIRAIRI, R4OTe OHE U DRSO BEIE ) |0
He R134a K, # RA07c TER BEARO 4 il v I = 30 =25 -20 -15
K, AT R, SR R, SR T 7R K I Evaporation temperature/C
T, R407c MHil& L R134a UK, 4 R134a 5 R407c #l @

3.4 EENIHE Fig.4 The heating capacity of R134a and R407¢c

WG THLT R134a Fl R407c B AR B AT 3R G 728 4 i BE A REAIR . ¥4 BB U B8 1) - s T i
WE S fis, S ATREEAEEEE AZE L3R, R134a Al R407c B2 0.1 kW/°C, HLAMEE; %A
DRI AR R AR R, TIFRZYR 0, 28 & IR BTy A DR LT T2, SRR SR A
FIT D AR HIAED), T BT o,

BT R407c MR IR, FIEFHEFEESETRHREER, EHEILRIEER, EHILEA
2, ARELRIEAIN HESE T, BRI TR, R407c I EAAHLE A TR L R134a K,

3.5 MEEELER

TE ARI ARifEHPERE R EL COP  (coefficient of performance) %Bﬁ?ﬁm%ﬁ%?ﬁﬁﬁ BRI (Tl
) M AYIRRE, PR TOUT, FI AR N IGE R, BTRE,

RIE T O F R134a Fil R407c IR R248 COP WKl 6 E?/To
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Fig.4 The input power of R134a and R407¢c Fig.6 The COP of R134a and R407c
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M 6 W LLE T, COP B 28 K IREMI T . W EEREE BB TH e, MR RIRE >5 CHYE,
R134a AY°F14 COP L R407c 51 4.3% ; 240 C < ZKIRE <5 CH, W THF, R407¢ Ml R134a ¥
COP JLPHHE; 478 RIRE <0 CHf, R407c (T3 COP [ R134a & 27. 6% , T & Z i3t |
R407c RGEMIRCEMTTRERCR = T R134a, R407c Hil%H 8 & THRFEMRATTE1T; HEEFH%
i, R134a RGARCKRATRERCR & T R407c,

4 RBgs

1) R134a Fl R407c 1 H A MLHE SRR Ry A D)8 15 6 25 28 Tk B2 R B AV . ¥4 W U 1 s it
i, PV B X AR Ve B A AR A R 2R R T L YA IR B AL T
K, HhRERERWE K, BEIPRa T R ] e 28 R RE | PRAGA R, DUKH ALY
FRAAFRENS B (HIFa) , R SO ARG LA HE R, b7 1k R i plad #4

2) WTHT, RA07c MHEIREE | S, HIFGE I A YR L R134a 9K, BCR A R134a 1)
PR PSR S 2L RA0T ¢ AR, A REI R A E A BT K,

3) MEA BN R407c B9 COP L R134a 5 27. 6% ; A H ZHA 0, Ri34a AYF1
COP b R407c¢ 5 4.3% ; RA07c I FI B IE & FIGEMRIRABZETT .
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