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Abstract For the air conditioning system cooling in summer and heating in winter, the large
difference between indoor and outdoor conditions caused the system efficiency lower.This paper
proposed a new method develop a novel type variable capacity system. The novel system is based on
the traditional air-conditioning system with the variable volume container connecting the discharge
(or suction) of the compressor. The variable volume container can change the volume to charge
and discharge refrigerant into the circulation system, to improvethe system efficiency under different
conditions. In order to investigate the novel system, a system was established and experimentally
studied in the enthalpy difference lab. The variable capacity characteristic experiments were performed
under the outdoor dry bulb temperatures of 29°C and 35°C while the indoor dry bulb and wet bulb
temperature fixed at 27°C and 19°C. Under different conditions,the results showed the refrigerant
mass insystem cycle can be adjusted by varying the volume of container which is beneficial to improve
the efficiency of the system under different conditions.
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Fig. 1 Structure of variable capacity air-conditioning system
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Fig. 2 T — s diagram of variable air-conditioning system
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Fig. 3 Structure of variable volume container
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Table 1 Experiment conditions
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Fig. 4 Schematics of enthalpy method lab
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Table 2 Measuring parameters and accuracy
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Fig. 5 Discharge pressure varying with lead screw length
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Fig. 6 Compression ratio varying with lead screw length

0]

Cooling capacity / kW
N
T
®

1.7 1 1 1 1 1 1
—50 0 50 100 150 200 250 300

Length /mm

B 7 e bR B AL

Fig. 7 Cooling capacity varying with lead screw length

& 8 4 COP (REAKH) FEZA #HK B Ry AP {L 30 AR
TEESMEE 29°C K, COP L EB/MEE L5 T
R, EESMNEE 35°C R, lEKER M, COP
BEHTHRAEE, XRENEXNTHT, #HK¥H
AE, HEMESFIETUES RGERE. COP &
FZHABEMMAENHENZ ALY, MHARE
BE AR K BN TR, XIHEARATERE
FEE AR R TR /N, TH, EEINEE
29°C LT, 7 0~120mm Z ARG EE
SRE, FEHAEXMNXEFERERK.

LB ARE LSRR, XHAR L




10 T B2 # 9 & 2 #®

38 #&

UM RESSEFFH LMW BFAER—XET,
EARTRT, HWARRE, AN TREREN
REAL. BARTRHFERR, ERE TIEENET
A, HEERELA EH#HTE) LR,
FAUALEEEZEIMEER T 35°C MHETESH
7. MH, YRGHEFHERAEALFH%
AR BHE, MR IRZERMREZRELR, TEH
RLOLA R ERT R, R T PR ER
LHE.

3.5
m 7,=35%
34 |
o (o) o) /” 29°C
33 F le)
O
32+
3.1 F
e 3.0+
- | |
~ 0L
| |
2.8 F =
™ (o)
2.7 +
| |
2.6 |-
2.5 1 1 L 1 1
50 0 50 100 150 200 250 300

Length/mm

& 8 COP HEFFKEHEAL
Fig. 8 COP varying with lead screw length

4 &

HHRT RS, AR B, A3
R —MFN I ERREERE, FERRAE AR
MR R RE, xR T TEFREHA
KHETLHERRT, BHUTHIR:

1) B YEERRENAR, TURESZHR
GPEPR RIS B, BUE REH AL

2) EAFBMLAT, AEERRENER, &
BEHRARB/HAFEHIH TR R EZL, ANT
R REEAR LR THIBER

3) B HPHERKER, RAXARGEIEE
THARRRAERNES, ALEHITES T
(RFEHHRIR) M.
& & X Bk
(1] £, KFET HE & SHEEVESRFTEA ).

KB S5# S, 2011, 39(3): 58-62, 80
Wang Rujin, Zhang Xiuping, Jia Lei, et al. Technology of

[2

3

[4

(5

[6]

=

(8

=

[10]

[11

(12]

Varied Refrigerant Volume for Air-condition Compressor
[J]. Cryogenics & Superconductivity, 2011, 39(3): 58-62.
80

), SEAE, BRI, BRZEA, % BT RRE RIS
MR ST (0] EWMSCE AR, 2006(2): 291-
296, 300

Zhang Chuan, Ma Shanwei, Chen Jiangping, et al. Exper-
imental Research on the Flow Characteristic of Electronic
Expansion Valve [J]. Journal of Shanghai Jiaotong Uni-
versity, 2006(2): 291-296, 300

AR BRI RRE IR R R HEH R HR (D).
Juat: HHEKE, 2000

Shi Wenxing. Characteristics of Variable Refrigerant Vol-
ume Air Conditioning Systems and Study on Control
Strategy [D]. Beijing: Tsinghua University, 2000

#or, #HEE TAEPREFFREFETEARN LB
(7). #4258 IHLER, 2007, 28(5): 15-18

Lin Li, Pei Xiuying. Analysis of Different Technique in
Variable Volume Central Air Conditioning System {J]. Re-
frigeration Air Conditioning & Electric Power Machinery,
2007, 28(5): 15-18

WEH. BHARREZAREWTEDH [J]. #¥%, 2003,
22(3): 71-74

Deng Yuyan. Analysis on Energy Saving of Variable Re-
frigerant Volume Air Conditioning System [J]. Refrigera-
tion, 2003, 22(3): 71-74

Kim M, Min S K, Kim Y. Experimental Study on the Per-
formance of a Heat Pump Systemn with Refrigerant Mix-
tures’ Composition Change [J]. Energy,2004, 29(7): 1053—
1068

BROLRE, Skumfk, BOR. B& TRAERBE ZERRRLN
BT [J). TR, 2006, 27(2): 202-204

Chen Guangming, Zhang Lina, Chen Bin. Study of an
Air Source Heat Pump with Altering Concentration of
Mixture Refrigerant [J]. Journal of Engineering Thermo-
physics, 2006, 27(2): 202-204

SRR, BROGH, £ —FHIRERERRE RS W ER
2% [J). FEASH K2, 2007, 41(5): 553-556

Zhang Lina, Chen Guangming, Wang Qin. Experimen-
tal Study on New Variable Composition Heat Pump Sys-
tem [J]. Journal of Xi'an Jiaotong University, 2007, 41(5):
553-556

HIEE, kEH, R RFEUSHREH SRR REH T
AR (J]. BRiEZE TR, 2009, 39(3): 128-130

Su Shunyu, Zhang Chunzhi, Chen Jian. Study of Refrig-
erant Flow Rate Control Methods in a Heat Pump Air
Conditioning System [J]. Heating Ventilating & Air Con-
ditioning, 2009, 39(3): 128-130

KimW, Braun]J E. Impacts of Refrigerant Charge on Air
Conditioner and Heat Pump Performance [J]. Interna-
tional Refrigeration and Air Conditioning Conference at
Purdue, 2010, 2433: 1-8

PalmiterL, KimJH, LarsonB, et al. Measured Effect of
Airflow and Refrigerant Charge on the Seasonal Perfor-
mance of an Air-source Heat Pump using R-410A [J]. En-
ergy and buildings, 2011, 43: 1802-1810

Holman JP, Gajda WJ. Experimental Methods for Engi-
neers [M]. New York: McGraw-Hill Inc, 1989: 41-42



