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B ATk E FRBR TR 7 2R RUINFARRTE (EHD) , (ER X MERTE T AR EM K, TR AT (RCD) feEME
VKRB AL, BV E R B R a7 = S8 IR it 8, OB AR &, B, RS0 T BT R ——
REFEKREEEERRTE (BCD-CCTS) , HAFABERABEFEHVTAEEA, AT INASBRTERHH,
EHD#AIBCD—-CCTSHR J R 5 i HSOWHI 481, SL3e 45 RARHABCD-CCTS5180~419W EHD#HLL, {4 F&H
AR 65%~T1%, 1L Fa FERETHFERI89% ~92%, 7 EAEHLIEH BATO0h M LI I TR, 5 = TR 2E
im0 CAS, RMBERERBNEFI AR EREHESICES, FRETERAZTAEA DA EEH
REREER, KT ERRERR, INEREERESEYIREL TG M R EEYB TR LS, 5FEE
SHEBRERNENESEYIAELL, BE5E R REE18.5%.

Kebtlinl: BRTE; AL BRE, EERPRL SIS, S5 E

Performance of bypass cycle defrosting system using compressor
casing thermal storage for air—cooled household refrigerators

LIU Zhongbao' ZHAO Fei' QI Xin® YAN Jiawen' JIA Yubo'
(1. Beijing University of Technology Beijing 100124, 2. China Household Electric Appliance Research Institute Beijing 100053)

Abstract: Electric heater defrosting (EHD) is extensively used on refrigerator evaporators. However, this
method has a high level of energy consumption. Conversely, reverse—cycle defrosting (RCD) cannot be used in
refrigerators because frequent reversal of the four—way valve may cause mass leakage of the refrigerant, which
is unsafe. Hence, we develop a bypass cycle defrosting system using compressor casing thermal storage (BCD—
CCTS). Experiments utilizing the EHD and BCD—CCTS methods are conducted on a refrigerator with a 50 W
compressor. Experimental results reveal that in the BCD—CCTS method, defrosting time decreased by 65%~77%
compared with 180~419W EHD. Whereas defrost energy consumption decreased by 89%~92% compared with
180~419W EHD method. After 60h of normal operation, the temperature of the compressor casing exposed to
air was maintained at approximately 60C, whereas that of the compressor casing exposed to the heat storage
phase change material (PCM) was maintained at about 54C. The presence of heat storage PCM can effectively
reduce the temperature of the compressor casing. It can also reduce the operating noise of the compressor by
18.5% compared with the same type of compressor without heat storage PCM.

Keywords: Defrosting; Compressor casing; Waste heat storage; Phase change material; Household refrigerator;
Bypass cycle
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Development and application of horizontal double temperature
frostless freezer

WANG Dongxiang WEI Bangfu LI Qiankun ZHANG Bo
(Hefei Meiling Company Limited Co.,Ltd, Hefei 230000)

Abstract; In this paper, the advantages and disadvantages of the three horizontal double temperature frostless
air—cooled freezer are analyzed in detail. The structure design of one of them is studied. CFD simulation
is used to optimize the efficiency of the air duct, improve the performance of the box, and finally make a
prototype test. The results show that the sample machine meets the first level energy efficiency and the T type
performance test. The removal of the built—in auxiliary air duct significantly reduced the difficulty of the
product installation process. The air—cooling frost free, the temperature change and the precise temperature
control greatly improved the consumer experience, and provided some reference for the horizontal air—cooling
freezer.

Keywords: Horizontal double temperature freezer; Horizontal air—cooled freezer; CFD simulation
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Experimental research on two stage auto cascade refrigeration
system

ZHU zhu'® LI Qihe'® ZHAO Xiaobao'*?
(1.School of Energy and Mechanical Engineering, Nanjing Normal University —Nanjing 210042,
2 .Provincial Key Laboratory of energy and power engineering, Nanjing Normal University Nanjing 210096)

Abstract; In this paper, the cycle characteristics of an automatic cascade refrigeration system are studied.
The refrigeration system with two stages of automatic cascade refrigeration is taken as the research object.
Using the non azeotropic refrigerant and using the difference of the boiling point temperature of the mixed
refrigerant, the evaporation temperature is lower than that of the single refrigerant. The experiment on the
evaporator temperature and the compressor inlet and outlet is carried out. The mouth pressure, compressor
inlet and outlet temperature and refrigerating capacity were measured. Through theoretical analysis of the
experimental parameters, the best working condition of the refrigeration unit is obtained.

Keywords: Mixed refrigerant; Auto cascade refrigeration cycle; Single compression; COP
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Theoretical analysis and experimental study on the performance
of type L and U heat exchangers

QI Wenduan LI Feng GAO Hao ZHANG Hao ZHAO Fufeng
(GD Midea Air Conditioning Equipment Co., Ltd Foshan 528311)

Abstract; There are two types of pipe fin heat exchanger in room air conditioner, which are mainly L bending
and U bending. The main influence factors of heat transfer are wind velocity field, pressure drop caused
by local resistance and disturbance of local two circulation, to explore the specific effects of two different
types of heat exchangers on the performance of the machine. The heat transfer effect of the two types of
heat exchangers is analyzed and compared from theoretical analysis, numerical modeling and actual enthalpy
chamber capability test. The results of numerical simulation and ability test show that, under the same whole
machine system, the difference between L and U heat exchangers has little effect on the ability and efficiency
of the whole machine, and their ability energy efficiency is basically equal.

Keywords: Room air conditioner; L bending heat exchanger; U bending heat exchanger; Energy efficiency
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High—-performance porous aromatic polymers for applications in
anti—condensation of air conditioner

LI Yunxi LI Benwei ZHANG Jiang TANG Hecun WANG Zhigang
(1. Hisense Air Conditioner R&D Centre, Hisense (Shandong) Air Conditioner Co. Ltd., Qingdao 266000,
2. School of Polymer Science and Engineering, Qingdao University of Science and Technology Qingdao 266000)

Abstract; Condensation often causes serious flooding of air conditioners during the refrigeration process. The
generated water droplets could be blown out which greatly affected user experiences. The ponding water could
also lead to mildew and further problems. To solve this problem, we developed a method via fabrication of
porous hydrophilic polymers. The resulting material possesses extremely high water capacity and the porous
structure also provides high contact areas which enhances the evaporation of absorbed water for the recycling
usage. The material exhibited excellent oxidative stabilities as well.

Keywords; Porous matrix; Condensation; Aromatic resin; Air conditioner; Refrigeration
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Optimization of volute arrangement of ducted air conditioning unit
based on response surface method

YANG Yue LIU Cenyu ZHAO Xifeng HAO Yumi REN Xiaoging
(Hisense (Shandong) Air—conditioning Co. Ltd Qingdao 266071)

Abstract; In this paper, based on the response surface method, the spiral casing motor of air duct machine
is optimized. Combined with the central composite test method, the distance between the volute casing and
the distance between the volute casing and the motor is entered into the experimental design, and the CFD
analysis is used. The software solves the air volume and noise data of the corresponding experimental group.
The experimental results are fitted to the response surface, combined with the optimization conditions, to find
the iterative optimization results with the largest air volume and lowest noise, and ultimately determine the
distance between the volute and the motor of the air duct machine. Based on the analysis of data, a prototype
of the ducted duct was designed and tested. The air volume noise data before and after optimization was
compared. The results showed that the air volume was increased by 2.3% after optimization, and the noise
level was equivalent.

Keywords: Response surface method; Duct arrangement of wind turbine; Center composite test method

1515 EEA Iy, FBHRARTHE HLIERER G B A1, 1R %
BEE AT ARG ACH I3 R, P AR IR UL 4t TR FREHURE RS TR
s i, ForXUE SRR TG O B, T fE, A% ARSI W BT O RE LK IR T L B AT A,

(GBI VS £ AR b5 D e 1t e a VAN B CTE S B it R IR VAR KB5S R B AR A B, KUBLI 52
R B I #32, HAXGERGHEARE LI SN ER 2 S Hdt seie ve it I CFD ATkt




SRR RIS I 20 A X S B 00, 00 49 2 RSB 45 SR AT
MM G S5 IR, FRME R, BeF R AR
PSR, MIMTiA B5E I AR AT HATL 2 T8 FA ) B 4 e X
TR, SRt RRGETL T k.

2 WEEHLI U By

REHLH TR AL G IR R, KL R ZE AR 1R
EHLAAR 2-KLIA T 3K (27 L 4-Z& K As 4t 5-
HUMLZEPE 6-FILER 4 S0 48 T-HEK i, 8- S A
9- RIS B 45 . LRI A il HH R REAT T4, G2
Fiome EERIL T 2R BB KL, Rtk R RS
AR B R XU DA B K B 2- KU T 3- UL
WRFEIRIN S A—FEIR DA RIS 528 RAR IR 6-TiAR
FPA KB

B REYLHLAEE

E2 REYRARRE

3 WA DL A BRI R B XY

3.1 gt TR

AL BRFOAFENL B DA S5 5 rr Lo A R
WX I R0, LR RS AL SR R

7)) I, BRI, B A, SRITR T 5HL
FAZ TRIBE X, B I5E 2 T BE B X, X B 5 (R B
B R IEBNTR, AT %=100mm, x,=72mm,
A5 B yx,=50~100mm, X,=50~90mm.

E3 TEigit
3.2 BfREREELRE N
WE B 5E A0 B H R A SR KL AL S
PRIERE b, 3 R R T S L AR BR B, SR XU R R
i e RS, SORHZIA B A R ST R
max f(x,,x,)
min g(x,, x,)

X

nmin

s (1=1,2)

e Xp Xo—— AR &, S35 R i S LA
PEES. Wse S HLEE R, mm;

f()——EbreR L, REHREMh;

g ——HireR%k2, KENIEEE, dB (A ;

Xomax~ Xomin—— ¢ TR b AL, B Fe 5 HLFEEE 2.
e S LR B ERR, ME, mm.

<x,<x

) VAT RISEE VA

4.1 MR

M J87 TR V2% A 3 i — R G s e S e, 2 X R S
BRRAS BRI B 18 I A5 BRI B RORIEAR SN, (RIES
TR A AR AE SR 2 ST LSRR AR PR R . AR SR
fgone 7 TR AR A U 4T R

4.2 {5igit

H FIR ARG A S E NI 7 #E4T 5, 15 2 A
R A 1 X B 5 B A T R R . H v X B
1300rpm, #EH X NO0Pa, 28 K4 R 2 FLA i, i
SRR Hik-epsilon RNGfi iRy, #EAT 56 e vt IF Witk
il wnFRFrRL.




B4 R mE AR

=1 POEERERIT (CCD) iXIEHIE

PAER= X,/mm X,/mm K&,/ m’h 123 ,/dB (A)
1 134.5 70.0 2535 58.6
2 85.0 70.0 2356 62.8
3 50.0 90.0 2470 66.9
4 120.0 50.0 2339 60.3
5 35.5 70.0 2229 65.4
6 85.0 417 2306 62.8
7 120.0 90.0 2328 58.1
8 85.0 70.0 2356 62.8
9 85.0 70.0 2356 62.8
10 85.0 70.0 2356 62.8
" 85.0 70.0 2356 62.8
12 85.0 98.3 2539 57
13 50.0 50.0 2288 60.2

4.3 iR EE
B 22 T N T s e FH R R A OB L ) O ik, HE
HerRia N

F(x)=a0+zn:ajxj
=l

n n
+ Z Z A XX

i=1 j=1
AH: FX) — AR
n—— TR
X—— B &
Qo G a3 T FERON, — IR X E FHL
R F B A B A0 HT B E Design-Expert Xk 56 B4 2t 17
RN FVESHU T, 45 BIIAG SR EL, 0f R ST AT R

} BrUEEEEKE () DEREEHENFARAESRIE

1, FARRAI, RAAFRILE AN
f(x)=48.54+1.11x, +0.84x, —0.49x,x,
+0.22x; —0.4x7x, —1.34x,x3
g(x)=47.8-2.29x, —2.05x, —2.23x,x,
—0.29x7 —1.34x3 +3.18xx,

4.4 N EE S KR

I F Design-Expertfi i A sl M RS 5748
B (X 5%, i i BT An IS A 6T 7, IS AT i, ST
50mm, X, 5ET90mm A AR KA, FHEI6 R X, ST
120mm, X, 5ET90mm, M B AR/ ME, 4 EiE i
RIEFHEARAR

BE5 X2 5xFx, i R &

6 12 Sx, Fx i L E

FH]Design-Expert =i FITLAL g, X Ers A #EAT R
fift, FRTRNE R B B R, RAFRIAAILSS
R, W 2fR, MG R, 3F44 BARRERK, (220
BV 85, LRI2AHEL, Al 2, M &7 & A
X=86mm, x,=90mm.,

H A3 204 45 SR AT VB B R AL BTt 5
BEATTARHIAE, 0 EEACAL AT 5 BB X B e DX s




®2 RALERBIE

[ X,/mm X,/mm K& /mh™ g /dB (A)
1 86.57 90.00 2456 32 59.21
2 85.64 90.00 2458 29 59 32
3 120.00 72.06 2463 80 60.09
4 120.00 71.59 2464 40 60.12
#x3 WFEITERLFIHEESIKEIE
x,/mm | x,/mm | K& /m>h"| 123,/dB (A)
... | CFDfHH 2440 60.1
BREIR g | ' | 72 2285 50.4
., .. | CFDfpE 2457 59.3
LA 8 %0 2338 50.8
3R,
3R 2 3 R B AT A

(D) J5 8677 5 CFD A AR 5 B A& 2 )
N6.8%, DAt J7 S CFD AR & I A BT 25
5.8%, 7T AT 15 2 K T-5% ) 3 B RAE TR A1,
ST R T (A T AR A PSRRI/, X
RN, CEDAHT 4 SRR R 25 SR A =

(2) JFA677 % CFD M & 47 LA 5 M 2 W i 30 22 03
N19.2%, fifk 77 % CFD M & 0 E AU 15 M & WX Ho4fs 7=
INL6.7%, 45 18 8 W 1 B S B e 80 22 ol
K, Higiz FHCFD 2B LR J e & e ARk, o SAUE RS
FEA s

(3) X LRI SE BRI, P77 G T 2R
FEFF53mh, B4 K0.4dB (A) , MIFTBEA NI 7 R 55

67 MR KCPARY, KEHETH2.3%, 18 3 TS /KFAH Y,
RILAERIHR, BA—ER TN AN E.

5 &k

ARSI W N KE LIRSS LA B AT DAL,
g LR A IS T AR LR T2 B B R AR B, UL 5
L R #2405 Hodt seds veit, FIFCFDaHr st
SR RIS I8 21 P X S B 00, 0 45 2 RSB 45 SR AT
AN G, S5 I, FRME R, BeF R KA
PACEER, G5 T:

(L & R B XTI, CRDATET B LABUA RS Y
SIS B RCEHIE, (5 A 70 5 45 21 ) Bt i R 1 T
FEVFRIRSEEVE B, CRD A AT AU 2 ke 5, B hs
JEAE

(2) I B HRE LA 5 R o, LT RELRAGTT 5
JAEARTT53m Y, BEHEK0.4dB (A) , MITEEIN A T
HIRMTT REE AR, KEIRTT2.3%, 85 TEE KT
4, SRTPRERH K, BA—E TR HHE.

S 30wk

[1] #3&. XEMAHRTFRFEAATF R
2015(19),103—104.

[2] W, RAEM, 3XZF NASEROCXYBREYR
B kl]. #8521, 2016,16(12).16—-17.

[8] &X. PEENEVIARBIATREESFID]. £EEITX
2016,

[4] BE, £ RiER REVBEESITRXSEEIC]. £E
IR 1B S EH422006 FE 2 A FSE, 2006.

(6] #tese. mREEEXEN R IRMERN B 5D].
22015,

(6] FREM, BREFT RO DR RIE R s R
fEROEmm[J]. HFERE.  2017(11).51-54

MES5WE,

EBEET KR

(#2210

Int. J. Heat and Mass Transfer, 2017, 107. 307-318.

[4] Grzebielec A, Rusowicz A. Experimental and theoretical
studies on heat and mass transfer in anti—condensation
coatings. Archives of Thermodynamics, 2011, 32.45-56.

[6] Hou Y, Xu H, Tang J.

condensation of vacuum glazing for low—temperature freezer.

Experimental study on anti—

Refrigeration and Air—Conditioning, 2016.

[6] Yang Q, Adrus N, Tomicki F  Ulbricht M. Composites
of functional polymeric hydrogels and porous membranes, J.
Mater. Chem., 2011, 21. 2783-2811.

[7] Aver A, Can M, Etemog lu A B. A theoretical approach

to the drying process of thin film layers[J]. Appl. Therm.
Engineering, 2001, 21.465—479.

[8] Liu B, Ying D, Robertson G.P,
structure—property study of methylphenylated and

et al. A comparative

fluoromethylphenylated poly (aryl ethers) and their gas

permeabilities and permselectivities. Polymer, 2005, 46.
11279—11287.
[9] Ueda M, Toyota H, Ouchi, et al. Synthesis and

characterization of aromatic poly (ether sulfone)s containing
pedant sodium sulfonate groups. J. Part A

Polym. Chem., 2003, 31.853—858.

Polym. Sci.




} BrHEEERKE () 2ESRRERNFAFTERIE

— R E R A ORI B AR A 58

R4 TR KRR REe
(S e £ KRR MR8 ZHE 230601)

T DU ESNE S BRI R A RN VKAE A DT EUA , (RFECED B ST A51r B RIS R FUIRAS TR
FEEARPERE, WA B SRR g iE, RS RIATX b T, BB BRI %, SRR, ERE
HHER AV FE AL SR SR AR KRR IR S E M s A 2R e, SNE R BB BEAME %2 B IR A KA AT 52
HRIRBEE, 7D, R 2 (AR RS 5 55 1 i 0 B Bt UL, B MRS IT AL 07 s\ T B 7
NE, B0R T AINER BURR B R AR VT B IS RN FUIRAS T Bk SR AL RR Y FTHR 1
Kbl BEHERG AS RERXRTIAE; 1Rk

Study on technological development of a free embedded
refrigerator

CHEN Kaisong CHEN Jun ZHANG Bo ZHANG Kuicang
(Hefei Meiling Company Limited Co.,Ltd, Hefei 230601)

Abstract; The performance of refrigerator carrier under free placement and embedded state is analyzed with
CFED simulation analysis software, the results are compared and analyzed through experiments, the design and
research method of free embedded refrigerator is obtained with a large volume air cooled refrigerator with
an external condensing module as the research carrier. The results show that the refrigerator, which claims
to be free and embedded, must be benchmarked to meet the performance of the embedded refrigerator. The
heat dissipation of the external condensing module is the key factor of the performance for the free embedded
refrigerator. The use of the gear between the inlet and outlet to avoid the short circuit of the condensing
module, and to improve the heat transfer volume, ensure the freedom of the large volume air cooled
refrigerator with the external cold condensing module. Reliability of the whole refrigerator carrier placed in
the embedded state and free placement is ensured through the use of the gear between the inlet and outlet to
avold the short circuit of the condensing module, the sides opening and so on.

Keywords: Free placement; Embedded state; Air cooled refrigerator with large volume; Condensing module
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Effect of circuit arrangment on the dehumidificition performance
of evaporator

YANG Zhe' ZHANG Hao® DENG Haizhao® CHENG Chao® LIU Yingwen'
(1.MOE Key Laboratory of Thermo—Fluid Science and Engineering, Xi’ an Jiaotong University Xi’ an 710049,
2 .Midea Group Co., Ltd,  Foshan  528311)

Abstract; In this paper, the effect of four different circuit arrangements on the dehumidification performance
of evaporator is studied. It is found that under the same heat transfer conditions, with increasing the number
of channels, the loss of pressure drop is greatly reduced, but the heat transfer coefficient of the refrigerant
decreases which leads to lower capacity of overall heat transfer and dehumidification. In comparison, the
dehumidification of the two branch arrangement increases about 30~70g/h, which is more advantageous for
the dehumidification performance. Compared with the other circuits with the same branch number, the UN
circuit arrangement can get a greater dehumidification and latent heat ratio, and the dehumidification capacity
increases by about 2.4% because of the same temperature drop trend between air and refrigerant.

Keywords: Circuit Arrangement; Dehumidification performance; Evaporator
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Research of compatibility test method and equipment of
refrigerating system materials

XU Huabao
Beijing

CAl Ning  YANG Shuang WU Xiaoli

(CHEARI (Beijing) Certification & Testing CO.,Ltd 100176)

Abstract; Compatibility test equipment is mainly used for the compatibility test of refrigerating system materials
with refrigerant/lubricant, which plays an important role in system reliability and safety. Particularly,
flammable refrigerant with low GWP and ODP is highly recognized by the industry as alternative refrigerant,

so compatibility test will lay a good foundation for the promotion.

Keywords: Refrigerating system; Flammable refrigerant; Compatibility test
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Performance comparison of linear compressor with R290 and
R600A

Zou Huiming''> Tang Mingsheng'* Tian Changging'****
(1.Key Laboratory of Cryogenics, Technical Institute of Physics and Chemistry, CAS Beijing 100190,
2 .Beijing Key Laboratory of Thermal Science and Technology, Technical Institute of Physics and Chemistry, CAS  Beijing
3. University of Chinese Academy of Sciences Beijing 100049)

100190,

Abstract; In this paper a design program on MATLAB is set up based on the basic theoretical model of linear
compressor. The performance comparison of linear compressor with R290 and R600a is carried out. The study
results show that the equivalent stiffness and damping of the linear compressor with R290 is around 2.65
times of that with R600a. The cooling capacity of the linear compressor with R290 is around 3.75 times of
that with R600a. But the COP the linear compressor with R290 is just about 1.5, which is much lower than
that with R600a. To improve the performance of the linear compressor with R290, it is necessary to improve
the motor constant and decrease the leakage from the gap between piston and cylinder.

Keywords: Linear compressor; Commercial refrigerator; R290; R600a
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Experimental study on multi-type heat pump/heat pipe composite
air source heat pump

XU Shuxue SHAO Yueyue MA Guoyuan NIU Jianhui

(Beijing University of Technology Beijing

100124)

Abstract; The circulation principle of multiple heat pump/heat pipe air source heat pump was put forward. A
prototype was developed based on 3HP compressor and the indoor unit was 6 series. The heating performance

of the system under different working conditions were carefully examined,

the heat pipe temperature

distribution, starting—up process characteristics and the temperature distribution of multiple indoor units were
also studied. At last, the charging characteristics of R134a and water in the heat pipe was compared. This

research can provide reference for the development of a new type of heat pump heating device.

Keywords: Heat pump; Heat pipe; Multistage; Temperature distribution
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Experimental study on heating performance of small air source
heat pump with compressor frequency conversion

NIU Jianhui'®  MA Guoyuan' XU Shuxue' LIU Shuailing'
(1.College of Environmental and Energy Engineering, Beijing University of Technology Beijing 100124,
2 .College of Energy and Environmental Engineering, Hebei University of Architecture Zhangjiakou 075000)

Abstract; In order to prove the influence of compressor frequency conversion on the heat pump performance,
the experimental device of the rated 4HP with compressor frequency conversion heat pump system is set up in
this paper. The experimental study on the change of exhaust temperature, suction pressure, heat production,
compressor power consumption and heat production COP of the compressor at different frequencies was carried
out, hoping to provide a theoretical basis for the further energy saving operation of the air source heat pump.
Keywords: Air source heat pump; Frequency conversion; Heating performance
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Performance analysis of reciprocating compressor with different
suction muffler

DAl Jingxiong LI Huajun YE Hai

(Huangshi Donper Electrical Appliance Co. Ltd. Hangshi 435006)

Abstract; Numerical simulation was applied to the natural frequency and sound field of indirect suction muffler
with different structure. The vibration characteristics and acoustic performance were analyzed contrastively.
And through the test verified verification scheme. The research achievements can be adopted to predict
the synthesis property of mufflers, which could provide theoretical foundation for the design, selection and

structural optimization of mufflers.

Keywords: Muffler; Muffling capacity; Structural optimization
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Effect of air—supplied angle on flow and temperature fields in
refrigerating compartment of frost-free refrigerator

ZHANG Yaoji SHI' Lihua HUANG Dong

(School of Energy and Power Engineering, xi’an Jiaotong University xi’an 710049)

Abstract; The flow field and temperature field of the refrigerating compartment of a large—capacity frost—
free refrigerator were numerically studied. The results show that air flows through the front passage between
door and shelves and the back passage between back—plate and shelves. The intensity of secondary flow
developed from the initial region of the air—supplied ports decreases and the supplied cold air settled through
the front passage in increases with the decreased air—supplied angle, which significantly improves the cooling
performance and temperature uniformity. However, the effect of air—supplied angle gradually decreases with
the decreased air—supplied angle. Considering the direct blowing may cause food freezing, the best air—
supplied angle can be selected as 25°.

Keywords: Air—supplied angle; Refrigerating; Flow field; Temperature field; Numerical simulation
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Research on regionally climatic characteristics for the design of
HVAC systems

WANG Zhigiang XU Xiangguo

(Institute of Refrigeration and Cryogenics, Zhejiang University Hangzhou 310027)

Abstract; When the cooling and dehumidification capacity of a piece of air—conditioning equipment meets the
requirement for a particular region, not only can better indoor thermal environment be created, but also
energy waste by the mismatch of supply and demand can be avoided. This paper is aimed at regionally
climatic characteristics for designing HVAC systems. 67 city files were selected. EnergyPlus was used to carry
out energy simulation in order to examine the climatic effects on building loads. Based on sensible heat ratio,
these cities were divided into 3 groups. Further analysis on load characteristics in terms of distribution on
time was made, which can serve as a reference for regionally HVAC system design.

Keywords: HVAC system design; Climatic characteristics; Regionalization; Sensible heat ratio
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(T.AFIT K i 100124; 2. PEARALEFRLML 7w 100053)

W RARTHRFHKBEEERRK, THEEMETS LSRG, KN, BLZEELEFTEFEN KB BAERE
TRXFEKFETZNH, ARFRITE T—MAHENESDUIARFEEREE RS, BETEANRENBTER ()
RRBETERR) , WS R, FHIHT R R AREEEE (12C~22TC, 22CT~45C, fi0C~12C) , 4R %

B, FEARRIRER FR I IR) T, DUTABTRYERTE A S A AELL LA BR TR R AU TIAERE KT 7.6%~98. 2%,
Keblinl: (L7 ENERN; THE; kA6 BRFENH); MRiERER

Experimental study on new type of defrosting system using
outdoor air for frost—free household refrigerators

QI Xin®  YAN Jiawen'  JIA Yubo'
100124, 2.China Household Electric Appliance Research Institute Beijing

LIU Zhongbao'

(1.Beijing University of Technology Beijing 100053)

Abstract; Air—cooled frost—free household refrigerators have become popular in the market because of their
large storage volume and frost—free compartments. However, the large amount of power consumed by the
defrosting process of the evaporator restricts the widespread application of such refrigerators. In this study, a
new type of defrosting system using indoor air (DUIA) is developed. The operation modes (refrigeration and
defrosting cycles) of the overall system are proposed. An experimental prototype is built, and an experimental
study is conducted for different temperature ranges (12C—22C, 22C—45C, and 0C—12C). Results show that
the power consumption of DUIA is 77.6%—98.2% less than that of the electric heater defrosting system under a
similar defrosting time.
Keywords: Defrosting; Indoor air; Frost—free; Household refrigerator;

Defrosting time; Defrost power
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Simulation study on the influence of vacuum insulation panel
thickness on air—cooled refrigerator

CHI Lihua ZHANG Yaoji HUANG Dong
(School of Energy and Power Engineering, Xi’ an Jiaotong University Xi’ an 710049)

Abstract; In this paper, the influence of the thickness of vacuum insulation panels on the temperature and heat
leakage of refrigerators is analyzed from two aspects of performance and economy. the numerical simulation
of the refrigerator with 0, 10, 15 and 20mm thick vacuum insulation panels on the side wall was carried out
in this paper. The results showed that the average temperature in the refrigerating and freezer compartments
became lower with the increase in the thickness of vacuum insulation panels and the temperature decreased
gradually slowly. The average heat flux density in the cabinet sidewalls and the total heat load decreased
with the increase in the thickness of vacuum insulation panels. Finally, the ratio of heat load at the side
wall accounts for the total load is reduced. The economic analysis of the various schemes for adding vacuum
insulation panels revealed that when a thickness of 15 mm covers the sides of the refrigerator, the economic
efficiency is the best. The economic analysis of the thickness of the vacuum insulation panel provides a
reference for the determinate the best thickness of the vacuum insulation panel of the refrigerator.

Keywords: Vacuum insulation panel; Thickness; Average temperature; Heat load; Economic analysis
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Application of refrigerator thermal load simulation on optimization
of thermal insulation layer

CUl Peipei LIU Peng
(Hefei Meiling Co.,Ltd. Hefei 230601)

Abstract; The refrigerator thermal insulation of the foamed layer is the most important factor affecting the
power consumption. In this paper, the heat load simulation model of refrigerator insulation layer is established
to study the energy consumption test condition of GB12021.2 “Frequency Limit and Energy Efficiency Rating
of Household Refrigerators”. The 25° C ambient temperature is converted to 16°C and 32° C, Refrigerator
insulation adiabatic optimizes the formula improvement direction, after several prototype tests verify, the
improved foam formula can effectively reduce the GB12021.2—2015 “the limit value of household refrigerators
and energy efficiency rating” two kinds of temperature under the refrigerator Standard power consumption.
Keywords; Refrigerator; Heat load; Insulation; Refrigerator simulation; Power consumption
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The influence of capillary tubes on freezer system

LIU Qingshan' DING Jianbo® LI Jing® LI Dawei’ LIU Yingwen'
(1.School of energy and power engineering, Xi’ an Jiaotong University Xi’ an 710049; 2 .Qingdao Haier special electric refrigerator Co., Ltd. Qingdao
266003)

Abstract; The capillary tube in a domestic freezer system, which based on the vapor compression refrigeration
cycle, plays the role of throttling and regulating the flow rate of the system. It has an important influence
on the cooling capacity and COP of the refrigeration system. Based on the latest national standard test method
of performance for refrigerators/freezers, the comparative experimental study on the thermal characteristics
of freezer system with micro—channel flat—tube condenser was carried out at ambient temperature of 16TC
and 32C, respectively. And the influence of capillary tube with different nominal flow rate on the optimal
refrigerant charge and the energy consumption was studied. The result shows that the optimal refrigerant
charge of the system decreased by 10.2%~18.6% with the increase of nominal capillary flow rate, and the
variation of energy consumption was different due to different ambient temperature. The power consumption at
the ambient temperature of 32°C, increases firstly and then decreases, and the trend is opposite at the ambient
temperature of 16C.

Keywords; Capillary tube; Performance; Freezer system; Ambient temperature

1515 A ZE ) TR R
B thox ST RO PROEUR JE , WRARTEV DO TR ¥ BEDIR H AT VAR R G AR TR A s AR A A S 2,

SEAT LA AR 12 BRE XA R 202 HAT A B —— B, A TR A R B R
LA AR E R T SRILE T A AT AL ) FIER, X T4 R GERO 1A S AMCOPEA B ZE0 . Yoon
K, (ERAE “ SRR RIREIKE R, ARSI S8 T SR FE VA B 40 R 8 I35 WK ARG A () W UK A R AT T W
BAT RS RS B A E R BB O BT ™= g oy it 1 FCo 30T 1V R TR B BRSO R R 5 R 0%
FBERNEER, KRR R AR AR RA BRI 25 3 a F, W BAE BT LR VLRSS0 ST 177.8%




FRIATRERUR - BjOrk S HE T—Fly 4 [ AR R /4 RGO
J& T—RISEIMTL, RIS T IR BT RE ). FEER LK
PRI L R GERERERI M A

ASCRET R E AR T I, TR 7O T8 7% s 1
ARG IRERISLIRIT T, T2 AR 7 16/32°CXA R T4 2
RINREFEXTLL SIS, 20T T B E T H R AT
EANREFEAT IR 2R

2 S RGN ik

RS R S B R AL R R B A A = R S 2R 574 4
T B 55 D TR S =, L PR R R AR I L
10°C~43°C, a5a A 1R) H A5 I BE ORFFAE 1 i BE 1 £0.5K
LA

A TRBE JJEUR, ¥4 R R il B Tik-32°C,
S ARG A4 1) T DASICEIA R TR S VA VR R R S DU L X
PR, FENLINEILETR.

B KB
ZRGA KA VNTRBE IS, SRR E,
2R FH 0 T A 4 A B A OV e, D ER T IR B T 45
1o W27, Vol aS AT A R AR IR ), J5 i
PN EREE Y, IR ARG Mt e it s %
o e it L VR B R R S T SR S B A IR R AR,
T R 45 R R AP

E2 miBERERARENTEE

} BrHEEERKE () 2ESRRERNFAFTERIE

R BE/RERTIE

BE
D405 &/mm | B8 /mm | #42/mm / HER/mm’
] / / 1.5 / 7.065
RE
&/mm | B8 /mm | $4%/mm | 7% BER/mm’
gl 0.9 0.75 0.45 2 1.176 6 579
diE | 09 | 0667 / 9 5403 :

ASCIE Rk AAFKE RN ERBNE, 23R T %
Mo RGAE =PRI B BN E NIOREFESLLE, FRARE D
J&5.0L/min. 8.4L/minf110.0L/min.

3 kG

BN [F B A0 AR (R OB TE VA BE RS FEAL, 335 “ok
VEVE BN, J5HRE A B 1 SE g 200 ) AT P R
e HARMES2CING TR BN, KA HKIER
&t SIS S5 ESUN WP

YRR R B HIWT T V5 JRGAHARE T 7
VEIRASIN, 78R 8% ) FVR DRI T 28 R8s N L, e )
VI RGEHIA FIAE o e FEREE: B tHINAE 28 R AR P A8 SR
DX Pt S PR )4 1) PR HE AL 45 13N, = Fh B0
P I VAR 2R G i (v 43 o599 (BL/min) , 53g

(8.4L/min) F148g (10L/min) .

E3 WEESRSRE L RRET S

B TR ANE B AN U VAR R LA T B 2
R B VTR 43 0T FE 32116 C IR BEil BE R I FFEHLAE L
B, A AR e N-18°C . ANTF 40 HLA% 1
POAEFEHL B SE R InE 2f R . Rrhgr e B 157 %
LUNE




Emtal - f {Edailyfm“C’ Edaily—}Z”C}
Egig160 X192+ E 30 X173 )

365
R2 REEERML
ETAERRE | EIER g (C) GhERE
(L/min) (g) 32 16 (kW+h/d)
10.0 48 0.7444 | 0.3869 0.5563
8.4 53 0.7474 | 0.3881 0.5584
5.0 59 0.7367 | 0.3956 0.5573

HFR 201, BT B0 bR AR i & 1 T VSRR,
BT RS FE R BN, 32°CHE TR B LIRE N
1.45%, 16°C IR FE f R AL FE 292.24%, miE— b id i
JINK B 20 B R I B R 1 Y00 B AR 58 R 0 % A4 ) D
T, B ReRt.

WEIAFT 7R, i R B AT DU B A BN
PRI, VA RG M BAEREE BZ IR, PR A
10.2 %~18.6 %. 1T ARG K R fn B IAGSE R E
2, JLAE FRFIE A1 VARSI T S M A7 E VA 70 4R 1 )
R, T BN IR R R I AT IS ROR . S
TSGR, VRS Hhblve 7 28 K BRI R IR R,
EAFZE AR AT (RIS TR 3 22, T 11 553 i T 4
BHATER R, A PEARGNEE BT,

B4 iR S ERERRABTURR A
NSRRIV R G BB B T (32/16°C) FEFL &
5EMNERSFRIRE)0C R ML . dilEsnT s, jdid ek B
EAERRE AR Z AT DUR IR 7EBANE bR AR =
TR, B EMETRR IR E RN R, SR TR
AR — AR R, XHT-32 CIRR, HFEHR R
JEIR/N AFAERRAR s % F-16 CHRiG, FHoFE & S /N

K (TR AT EREA R, &2 bR £k
I, 5327 CHE AR A S

E5 REESEAETRREENXRHL

PRI, ¥ RGFEH R T ORI AL
T, TR AEHUFEH R T TAR IR AL R R . X 132°C
Wi, HEEBAETIRA IR, RGBT TR,
M ALV, BRI RE S ERRR, SBUSHHLER
i AR HBMEIS KR KR RS, RS
JEEEIINE, R TFRAA, PRI FEH /R

X TFA6CHRRL, HITA RS AR AT R AR AL, VAR A
TR AR DL S R AR R e AR 2R AL, I
JRARGNERERIEL 32 CHNELA T2 5. 2R3NB2/16°CHE T4
ARG R LRI

HIZR A AN, PRSI BERRAR, Vbl 2 TR, BEM 2R
B IR D A S v e M P R, T AR A T i P2 A
B, BRI R G LU, 75 25 5 2 PRI A2 e 35 T HE B
B A K, T KA VERE . IARAFTR, MR
132 "CAEN16 CHf, A KA NI AT BT A K. Fi—




} BrUEEEEKE () DEREEHENFARAESRIE

&3 32/16 CHBTRARESHIMILER

RERE/C
32 16

EMEHE/Lmin” 10 8.4 5 10 8.4 5

HEEE/ 48 53 59 48 53 59
HSE/C 66.3 66.4 64.3 42.3 42.1 39.8
TR IER:/C 43.9 452 44 8 28.2 28.1 25.6
ESE/C 28.3 28.4 26.3 14.3 13.3 12.4
FEEBEANO/C —226 —223 —22.0 —228 —225 228
FEH/BEAO/C —22.0 —23.4 —22.1 —17.3 —19.1 —19.7
FFHLRF ) /min 6.46 5.45 5.20 4.02 3.74 3.74
=4 B [E) /min 8.82 7.75 7.69 13.62 12.36 11.97

TR 42.28% 41.25% 40.35% 22.79% 23.21% 23.83%
TR,/ W 75.36 74.32 76.03 68.27 66.82 71.41
Jo T, ORI B A R N 2 R AR A IR R = H REFEAL IR — 3. X RIEINE TR R Gk

FIRA TR L N T BN 2R B A AV I, (X b
ETME RN, 205 8RB Bt Re,
PR T16 "CHINE FAOFERKCT. S BAE TR K E—E
RERE G, Ve R G0 &% (v 70 A 2 B R 1, RGEVEREAS
72, REFEINHIo

4 32/16°CHNE FARR BT RE L

WHRE
EMEHAE/Lmin”’ 10 8.4 5
32°CINE 0.6 —1.1 -0.1
16°CERE 5.5 3.4 3.1

32/16°CHhiln T LR & FE RS B A Ar MR & (A 942
PRI EI6 T 7 o

E6 LEFEESEMERMMEXRMEL
WEURIL: BEEBAE TR RARTIE R, #R 5L
ERERERIN SR N AR, 532°CHE

PEREES £ SAEM . i T2 A M BT 5 h32/16°C HL 3
IRFER R B IFRLL R SR & e B P BB 40
B S RINRAAE.

4 &5k

ARSCEET - B AR I XA R LI 2R, 7E16/32°C R
TN BT T RO i VA A AR R G R I 5
BT, 6 LSRR AT T BN AR X R G
FOREREMI LU : B B AN E AR AR IR, 1%
RGTHis N RIA TR AR & B2k, RO 4
1% 1710.2%~18.6%, REFEA b U R AT IR B2 AN 1 5 BT 22
S FERCHIR T, RGFEARE I INEIRD, 16°CIRE R
FR o 3216 CHE R4 A FE B AR I m3RR 1Y
FEFL B KCTXT RGP AR S 1EH

2PN

1] k&, 201761234 AE T At lJ]. TREkBE |l 2018(02).
32-33.

[2] =r%E (KABKEFEREREEKERBESER) Fiick

V). B FBER =g, 2008(03); 4-5.

[3] Yoon WJ, Jung HW, Chung HJ,

optimization of a two—circuit cycle with parallel evaporators

et al. Performance

for a domestic refrigerator—freezer[J]. International Journal of
Refrigeration, 2011, 34(1). 216—224.

[4] Bjork E, Palm B. Performance of a domestic refrigerator
under influence of varied expansion device capacity, refrigerant
charge and ambient temperature[J]. International Journal of

Refrigeration, 2006, 29(b). 789—798.




i A RIKFEA Bl E = SR i CFD o Br

R REe
(B e£ZRHA RS AL 230601)

B SO — R AL VRS, A B RO = R REBEAXE R T T CEDIFE S, M LT UM R B
T3 N i BRI, 9T R BN FUOKAE AR BT B 1B 0L, 1R ME R LR SR R FE AR IR A IR S 454, 4R 55
VKA RN O R BEER B, BB A AL R, 0 e ge M e uEH AT AN IR

Kepltinl: gx A\ okFE; XUE 745 CFD

The CFD Analysis of compressor warehouse and bottom flow
field of the embedded refrigerator

ZHANG Bo ZHANG Kuicang
(Hefei Meiling Co., Ltd. Hefei  230601)

Abstract; In this paper, the CFD simulation analysis of the air cooling duct system of the compressor
warehouse and the bottom of the air cooled refrigerator is carried out, and the influence of different cooling
schemes on the flow rate is compared. In order to reduce the embedded at the bottom of the refrigerator heat
short circuit situation, put forward in the compressor rear cover increase file structure and the bottom of the
box body, improve warehouse room refrigerator compressor condenser cooling effect, improve the machine
performance freezer, through experimental tests verify the feasibility and correctness.

Keywords; The embedded refrigerator; Air duct system; CFD
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Research on micro channel heat exchanger for application in
refrigerator

SHENG Wei' GAO Xianggi® SUN Haolei'"* PEI Yang'  WANG yuehe’
(1. School of mechanical and power engineering, Henan Polytechnic University —Jiaozuo 454000; 2. Henan Xin Kelong Electric Co.,Ltd Xinxiang 453002,
3. Henan Xinfei Electric Co.,Ltd Xinxiang 453002 ;)

Abstract; In order to study the application of the microchannel heat exchanger in the refrigerator, the micro
channel heat exchanger is used as the evaporator's refrigeration system. The infrared thermal imager is
used to observe the surface temperature distribution of the evaporator under the frosting condition, and the
performance of the system is tested. The results show that the flow setting of the parallel flow microchannel
evaporator has a great influence on the frosting condition, and the frosting will lead to the inhomogeneous
distribution of the refrigerant in the heat exchanger. After 180 minutes, the heat transfer of the evaporator
decreases by 2.34%, and the system COP decreases by 4.76%.

Keywords; Micro channel heat exchanger; Refrigerator; Frost formation; Infrared thermal imager

1515 A3 DA TR S 2 1 43 R 2 T 4 R 2 R 3 k™!

T He AR 3 BT A5 R R L A ARG v 77 78 X ECHIF AL T A0E T8 A AR E =P FAERE TR, 45 R R
/DS A, TEVKAR 28 R AR B 3 (KB FH 7 T LA TR A 1) FE UG 5 45/ T DU SE B8 T OU T 40 24 2 490 PR A I 5 ) 268 XF
T8RN (5 A Y T O T A S T BN, HLRE {EAREANK, FEEREHE T 00 P BRI R B K, A
%

~<

FERARIAEAE (KRR e R R T & A P /AN e R 5 24 48 4107 7 T AR et Bl B2 R T, JF 4R
HAT7EsSz ™%, Ha s, B mAER %y m e TEFAE TR
TR T TE M SN R BRI TE . 1 BE5RR A N T B0 T R R O TE MBS AR S AR ARl

PR RE A SR AR RE T UF, S5 & SRS U R ECR RGN, DU HAE VKRR RTRENL . A SCAEFAE T
B, SHoK R AR T L /K R T 5 3 T Rod i et as, R WIEHIAGHEN RIS ARG BRI A b, 455




LLANR IR FRAGAORT G5 TOL R 28 s AR R L Mt AT 7L
W, FERFFF AR EEFNEREXT H R IRM

2 BT

Bl KEEEE

SeE6 % B B ELTR, o -R4ENL; 2-fm ﬂ#;z
%% 3-BAE, 4-WUASE FiREits 5- TR eSS 6-ful

Pl T-REEVHE N 8- R 9-Th% 3K, 107K
BB RGNS IR RS (LS. R4
Ml AT A ROE G2 & 45 W RUEE A RS BAE. T
R IE AR 5 B R RGN (F EALHE: TR, oA
A AT DIERER B RELEE): BBRERS (1
AAE: LLAMAMEAX PCAHREE) .

S8 FH S 4 LA 8 ThER50W. B4 B2 Imm. $dE %
LS Agilent 34970A, M EAZ IS ENAR L, L5 HF
ATIAMOE T H A AR S0 AT £10.8072m” . % AR/ A
R, K BRI A6IR R, 28 O A28 1Y
TS HN R L.

R wARILASH

SN EER 0.6512m’ BMEEE 0.1mm
ﬁéﬁ 12mm BRIRE 12mm
BRE 2mm WREE 8mm
ﬁ%t@?ﬁ 200mm B R ElgE Tmm
REHE 15 BEHEKE Bmm

EREINE 16mm BEMEEE Tmm
ERERE 170mm BEMHERE 19°

3 RAETRIMZLAM A RIR ST

BN BBACAS 2 R AR B S A B o MBI 2e T
DL, Hefds LN 3R Z 50K, B B i)
SIVERLZE, HAS R B 22 SRR, AR A A U
AR BEEREZIG K, N IR BTN 5], Lo

SR FEIZHIEAR . IR THE R0 W E AR T,
ST 5B RRIZHT T B, BRI B2
AR R, SEH A Ei oE RE TFE

SR R ) AT S, WA
FFBI AR 73920 MESF I T, FAZL AR Ak I B HY
I FE AR o I3 AR 5 i 5 2R T UL P2 B TR AR AL K R
A P T PR BB B R v T P e
Fyt: FEE B R TR IZ ARG, A B8 F T30 0 ) o R T, 22
LN

4 e ZGenPEREsbr

K4, &5, Bl6 7N K as i, IRGiHLIIR . RSt
COPREI [RIFIAE LI 2o BRI BLFE Y, SEASATH, A%
HAAEIZHT TR 60 B RE TAE, IRl R—HE I
THES, RGICOPIZHN N FE. FESCIGATH, & AR R IR 4

E2 BESHSE

B3 ZERETERE




} BrHEEERKE () 2ESRRERNFAFTERIE

E4 FERFAE

5 EAE

bR eI P ERE 3 b2 N w7 0SS NS i A A
BTG R, 7 2 B0 4 A S MR SR IZ T /o S0 3k
1718073 G AR A G e iR T 1£2.34%, RGICOP [ [%4.76%.
A BN RECR, 6070 8)A, R KRN, H b
AR I BT AR

5 4k
ASCHERE T OB B AR AR A RS,
R HILL AN ARAORT G578 00 R 28 A AR TG B T AT HEA T
TR, JEXTRGEEREIEAT TR EEARUTT:
(1) “PATUUIROE T8 728 5 A U RE 1 BN 45 7R AR L 52

[El6 Z4:COP

BRI/, A0 IS @ T LB
FE, LA IR R AR S RRR L o

(2) BEFEAPPAT IR TE 3 AR L 3 M TR,
B 25 R RN, R ARSI R

(3 FESLIGHT I, 7B EHGK I R, X4 S A
RGMHIBKR, UFEE B — EE)E, B KEEr
18, RGEEHFFE . SLRIHAT180 5 BlE A KA i
[%2.34%, #ZiCOPTM#4.76%.

%30k

(1] 2%, =550, XHSHS, & HIIFARAETBHARERN]
#HA5=z9F, 2016, (11).1-7.

[2] &=F, BER, FIF HMBELTRERRAEMERRS
] H2FHR, 2009, (01).25-29.
[3] Wu Jianghong, Ouyang Guang,
Experimental investigation of frost formation on a parallel flow
evaporator[J]. Applied Energy, 2011,88(5).1549—1556.

[4] Breque F Nemer M. Modeling of a fan—supplied flat—

Hou Puxiu, et al.

tube heat exchanger exposed to non—uniform frost growth[J].
International Journal of Refrigeration,2017,75.129—-140.

(5] xRS, R, £/, & RELENHBERHERE TR
MRE R MR ma]. %54k, 2014,(04).53-57.

(6] 2%, XUMeHs, TER. MBEHRARETRMHENIEHAR
J]. SEaE#4m,2017,45(01).60—65.

[71 W. Sheng, P. Liu, C. Dang and G. Liu,
restraint frost method on cold surface,
Sustainable Energy Reviews, 79 (2017) 806—813.

Review of

Renewable and

95



AT IR DR R RE B THIF5E

WFES OAGE S4BT xRz ERT
(1. FTHEIKE ThBAE 4540005 2. #HF KL BAMRANSE ToaH g 453002; 3. FToHAELBAIRNE ThHH s 453002)

RS ORI TR IE R A BT R B R VK A AE AR IE AT BB S (RA AT, N — SR OKAE 4 00 R 48
AL, RIRARBIOCHIB2CAN LSBT, FRSXIE., FRFE 2 H RS, KA (FIflSEotfT 1 e, Bl i
UK E NI ZER V2 CUL L (L FERERERR RS/ A, (L FR RIFRHE IN20% L) |, #EFE BB IR(K, (EOKAER EH—
REERUKF,

KBt RIS VRAS; BB MUK

?é»

=3
S

Energy efficiency improvement of air—cooled refrigerator

SUN Haolei'"* SHENG Wei' GAO Xiangai®  LAN Qingyun'  WANG Yuehe’
(1. School of mechanical and power engineering, Henan Polytechnic University —Jiaozuo 454000; 2. Henan Xinfei Electric Co. Ltd. Xinxiang 453002,
3. Henan Xin Kelong Electric Co. Ltd. Xinxiang 453002)

Abstract; In view of the problem that the energy efficiency grade of an air—cooled refrigerator developed
before the new standard of refrigerators is implemented, the efficiency level of the new standard is low after
the new standard is implemented. By changing the frequency conversion compressor of the refrigerator at
16 and 32 centigrade, the efficiency of the refrigerator is improved, the air duct is improved to reduce the
indoor temperature difference, the defrosting control strategy is changed to reduce the energy consumption
of the frosting and the hydrophilic treatment of the evaporator. In this section, the temperature difference of
the refrigerator is reduced by 2 degrees centigrade, the energy consumption of the frost is reduced by about
5%, the interval of the frost is increased by more than 20%, and the consumption of the refrigerator can be
reduced to a new level of new energy efficiency through the above measures.

Keywords: Air—cooled refrigerator; Energy efficiency; Air duct; Defrosting
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Numerical simulation of air duct flow in air cooled refrigerator

SHENG Wei' GAO Xianggi® LI Fei' PEI Yang' WANG Yuehe®
(1. School of mechanical and power engineering, Henan Polytechnic University —Jiaozuo 454000
2. Henan Xin Kelong Electric Co., Ltd. Xinxiang 453002)

Abstract; Rationality of air duct design for air cooled refrigerator is studied by analysis of CFD flow field in
a cold refrigerator room of a certain air cooled refrigerator, and the improvement scheme is put forward to
provide reference for the improvement of air cooling fridge air duct.

Keywords: Air cooling fridge; Cold refrigerator room; CFD simulation
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Analysis of the current situation of refrigerator
preservation industry

ZHANG Yujia CAI Ning
(CHEARI(Beijing)Certification & Testing CO., Ltd. Beijing 100176)

Abstract; The article introduces the analysis and suggestions of the index of keeping the refrigerator fresh,

which is one of the hot spots in recent years.
Keywords: Fresh—keeping
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Research on influencing factors of odor detection in refrigerator

HU Haimei'  ZHANG Yujia®  ZHANG Kai'

(1.Hefei Meiling Company Limited. Hefei 230601, 2.CHEARI (Beijing)Certification &Testing Co., Ltd. Beijing 100176)

Abstract; In this paper, three kinds of common food (meat, vegetables, fruits) of the corrupt characteristic
gas (ammonia, hydrogen sulfide, ethanol), the choice of the corresponding MOS gas sensor, designed for the
refrigerator fresh food detection of electronic nose sensor array . The production of fresh food odor detection
module. To study the influencing factors of the odor detection module applied to the refrigerator compartment
to detect food freshness. The test results show that the longer the outage time, the longer the time that
the odor sensor will power on and enter the working state. The longer the opening time of the room to be
tested , the greater the influence on the rate of change of the output voltage of the odor sensor will be. The
influence of opening doors on the open environment is greater than that of the relatively closed space. The
higher the temperature setting of the room to be measured, the greater the rate of change of the difference
between the maximum and minimum values of the odor sensor output signal.

Keywords: Gas sensor; Refrigerator; Opening time; Blackout time
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The analysis of refrigerator energy efficiency
standard SASO 2892-2018

WU Xiaoli

HU Ran PANG Sibo
(CHEARI (Beijing) Certification & Testing Co.,Ltd. China Household Electric Appliance Research Institute

Beijing  100176)

Abstract; This paper introduces the revision and implementation date of standard SASO 2892-2018. It gives
detailed description in the scope, the classification and technical requirements of the standard. It also gives the
difference between SASO 2892—2018 and the old versions. We hope this paper can provide technical support for

China enterprises to export Saudi market.

Keywords: Refrigerator; SASO energy efficiency; SASO 2664; SASO 2892; Energy efficiency grade; Energy

consumption
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Study on the ways to calculate the key factor of the two door
frost—free refrigerators with slider damper

LIU Daojin
(Hangzhou Huari Home Appliance Ltd. Hangzhou 311401)

Abstract; According to the specification of the refrigerator, we can calculate the thermo—loading of the highest
ambient temperature on the basis of simulation, after we get those parameters , we can get the dimensions
of the mechanical slider which being used to control the air flow in the air duct, those are critical factors
to control the temperature of the refrigerators. We can verify all those parameters by testing the prototype
application. Adopting simulation , we can shorten the lead time of new product development, improving the
reliability of development, reducing the riskiness of investment, fastening the process of development. So
simulation is meaningful and important to new product development.

Keywords; Slider; Simulation; Calculation; Refrigerator
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The two typical structure of the conveyor parts for multi—station
vacuum forming lines for making refrigerator liner

YUAN Dengguo JIANG  Yinbing
(Anhui Aspire Industrial technology CO., LTD. Chuzhou 239066)

Abstract; In Chinese bigger refrigerator factories, the multi—station vacuum forming lines are widely used for
making the inner liner for door and cabinet. As the conveyor unit (which connected all working stations)
is the bedrock for working stability and coordination in multi—station vacuum forming lines, the reasonable
structure of conveyor unit is the most important. At present, mainly there are two kinds of the conveyor
structures: the chain type and the clamp type. This paper gives a brief description of the two types of
structures and the corresponding characteristic.

Keywords: Multi—station; Vacuum forming line; Conveyor part; Chain type structure; Clamp type structure
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Research of hydrophilic evaporator on refrigerator

LI Ping LOU Wei CHENG Xiang GUO Changmin YE Mao
(TCL Home Appliances (Hefei) Co., Ltd. Hefei 230601)

Abstract; Frost formation is a universal phenomenon in the field of cryogenic refrigeration which will decrease
the heat transfer efficiency of the refrigeration system. The hydrophilic coating can effectively inhibit the
growth of frost. So, In this paper, we study the effect of the hydrophilic coating on the frosting, defrosting,
cooling speed and energy consumption of the refrigerating system. The results showed that the refrigerating
system frosting slower, defrosting cleaner, cooling speed faster and energy consumption lower which using
hydrophilic coating.

Keywords: Refrigerator—freezer; Hydrophilic; Fin evaporator; Energy conservation
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Calculation and analysis of throttle capillaries in R290
refrigeration system

TIAN Degiang LI Ping LU Zhaodong TIAN Xiangyang XIA Junwei
(TCL Home Appliances(Hefei)Co., Ltd. Hefei 230601)

Abstract: The R290 refrigerant has good thermodynamic properties and is environmentally friendly. Matching
the R290 refrigeration system on commercial display cases and unmanned vending machines is an irreplaceable
advantage for refrigerants R134a, R600a. By analyzing the effect of the throttled capillary on the refrigerant
mass flow of the R290 refrigeration system, the results show that the flow performance of the throttling
capillary directly affects the performance of the entire refrigeration system. The internal diameter of the
throttling capillary, the degree of subcooling of the refrigerant before entering the throttling capillary,
the condensation temperature of the condenser, and the mass flow rate of the system are the key factors
influencing the flow performance of the throttling capillary. Reasonably selecting the inlet state parameter
and length of the throttling capillary It has important guiding significance for the flow performance of the
throttling capillary and the matching of the whole refrigeration system,

Keyword; R290; Throttle capillary; Vending machine; Performance analysis; Mass flow; Refrigeration system;
Match
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Analysis the energy consumption of the practical application Crac

WANG Fei

(Climaveneta Refrigeration Equipment(shanghai) Co.,Ltd. Shanghai 201419)

Abstract; The energy consumption of Crac system are analyzed, hot and cold gas flow mixed serious, low
evaporation temperature, do not have capacity adjustment function. do not use the free cooling source of
outdoor, they are the root cause of its high energy consumption. Because the compressor energy consumption
accounts for a large proportion of the total energy consumption of the whole air condition for the inverter
alr condition, we can increase the energy consumption of the outdoor fans to reduce the operation energy
consumption of the compressor and achieve the energy saving effect. In actual use, due to the actual,
unreasonable and improper handling of heat and moisture load, the fix speed air condition energy consumption
far exceeds the actual and ideal condition, reasonable selection of air condition installation, regular maintenance
of air condition units to improve energy utilization efficiency is of great help.

Keywords: Energy consumption; Free cooling source; Inverter air condition; Energy saving
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Optimization design of volute structure of cabinet air conditioner
indoor unit

JIN Tingxiang WANG Jingru
(School of Energy and Power Engineering, Zhengzhou University of Light Industry Zhengzhou 450002)

Abstract; In order to improve the effect of energy saving and noise reduction of cabinet air conditioner, the
original structure of the volute of indoor unit is optimized. The left and right lines of the diffuser are rotated
angle of a and P along the clockwise. Multiple kinds of improved schemes of the volute line are obtained.
After calculating the different schemes by commercial software, the best simulated results corresponding
to volute line scheme is made into hand model. The simulated results showed that the flow velocity, static
pressure and total pressure distribution near the volute tongue, left and right lines of the diffuser and outlet
of the modified volute are improved significantly. So the static pressure and total pressure at the outlet of the
volute are raised. In addition, the experimental results showed that under different wind speed patterns, the
air volume of the modified volute is increased by 3.38~19.9m’/h. The noise value is reduced by 1.0~1.2dB
(A) and the wind speed is enhanced by 0.1~0.53m/s. It illustrates that improve the volute line has played
a positive role in optimizing the performance of the fan, increasing the air volume and outlet wind speed.
Meanwhile, the noise is reduced effectively.

Keywords: Volute; Cabinet air conditioner; Indoor unit; Numerical simulation; Experimental verification
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Research on the effect of ceiling fan on thermal comfort in air
conditioning environment

WANG xiaogian LIU Yicai Bl lin LIU shaowen
(School of Energy Science and Engineering, Central South University —Changsha 410083)

Abstract; In view of the problem of uneven indoor temperature distribution and large vertical temperature
difference in the use of air conditioners. The control variable method was used to measure the temperature and
wind speed at 1.1lm in the seated state of the subjects under the conditions of air conditioning set temperature
and fan use conditions. The statistical analysis of the subjects’ thermal sensation, thermal comfort, and hot
acceptability vote under working conditions was conducted. It was found that with a certain set temperature
of the air conditioner, a reasonable use of the ceiling fan can increase the thermal acceptability, improve the
indoor thermal environment, meet the human body's need for thermal comfort, and improve work efficiency.
It provides a reference for the use of indoor air conditioning in summer and the opening of ceiling fans.

Keywords: Ceiling fan; Thermal comfort; Thermal environment; Questionnaire survey
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ANALYSIS AND STUDY ON VISCOSITY OF AIR CONDITIONING
COMPRESSOR AT LOW TEMPERATURE

SHI Chuanmin ~ WANG  Shutao

(Hisense (Shandong) Air—Conditioning Co. Ltd. Qingdao 266100)

Abstract; It is often occurred that the oil temperature of superheat often does not meet the requirements of the
compressor specification When the air—conditioner compressor is starting and running stable at low temperature
conditions. In this paper, the reliability of the compressor is verified by testing the oil temperature and
viscosity of the compressor under the low temperature condition. The results show that the requirements of
reliability can be met when the oil temperature of superheat is not satisfied with the compressor specification.

The result can be referred to the future product.

Keywords: Compressor; Oil temperature of superheat; Viscosity; Reliability
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Research on temperature field characteristics and thermal
comfort of wall type frequency conversion air conditioner

CHEN Shouhai GAO Tong WANG Jun WANG Tie WANG Hongchao
(Hisense (Shandong) Air—conditioning Co., Ltd. Qingdao 266071 )

Abstract; With the increasing demand for better life, the frequency conversion air conditioner is becoming more
and more popular. At the same time, it puts forward higher requirements for the comfort of air conditioning
operation. However, the domestic research on air conditioning is still focused on heat transfer efficiency
and energy efficiency. The research of user—experience—oriented research is insufficient. This paper starts
from the view of practical application effect, to analyze the characteristics of temperature field and thermal
comfort of wall type air conditioner heating mode by simulation and test. The conclusion of the contradictory
between heating capacity and human body thermal comfort is revealed, and put forward the concept of multi—
dimensional coupling design by heating capacity, air volume and thermal comfort on wall type air conditioner,
which provides an important basis for the research and upgrading of comfortable frequency conversion air
conditioning technology.

Keywords: Thermal comfort; Temperature field; Temperature uniformity; Frequency conversion air conditioner
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Design of miniature kitchen air conditioner

WEI Huafeng BAN Yong

(Hangzhou Robam Appliance Co. ,

Ltd.

Hangzhou 310018)

Abstract: The Kkitchen environment is generally hot in summer, because 50% of the stove's burning heat load

spreads into the kitchen environment. At the same time, the window is opened when the cooker is turned on

in the cooking process. Therefore, the traditional kitchen air conditioner must have large cooling capacity to

achieve the kitchen. Cooling, but the use of Kkitchen air conditioning time is less, so its lower cost, based on

this research and development of a local cooling of the human body mini—kitchen air conditioner, and the use

of hood exhaust condensing heat, the cooling process for the condensate The fine atomization further reduces

heat absorption and purifies fumes to achieve better kitchen environment and air quality.

Keywords: Cooling capacity; Energy efficiency ratio; Energy efficiency standard; Air conditioner
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Solution of beating—sound from compressor for light commercial air

LAN Rongjiang LUO Jiguang LIAO Yi
(Zhuahi Landa Compressor CO., LTD. Zhuhai 519070)

Abstract; A compressor for light commercial air makes beating—sound because of the crankshaft beating. This
experimental design three experiments for making the crankshaft works stable, and elimination of beating
sound, and all three experiments are working.

Keywords: Rotary compressor; Crankshaft; Beating sound
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RS SNE S Z SRR S A R, ASCHR B T— P BT Bt DU Bt 22 0 25 1) 22 BRATLB PR A2 SR IR 1%
H& 6 FHLOF (local outlier factor)iE5IBEIGEIEF IR EE, HEE TBR(Bayesian—regularization) £ K
FDBREEEZ R, SRE S SR RGNS T ERRE INZ RIS AT, 55K BBP( back—
propagation)#4 K4, LOF—BR## &M & EANZH ARG, BARTIRREEZEIT%, TEEEIRSATEER
tbRBERER, LOFLEE ISR Z PN AR T HE.
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Fault diagnosis strategy based on improved bayesian
regularization neural network for variable refrigerant flow system

ZENG Yuke CHEN Huanxin HUANG Ronggeng GONG Qijian

(School of Energy and Power Engineering, Huazhong University of Science and Technology Wuhan 430074)

Abstract; In order to solve the problem of overfitting of the traditional neural network, this paper proposes
a variable refrigerant flow(VRF) system fault diagnosis strategy based on improved Bayesian Regularization
neural network. The strategy uses the local outlier factor(LOF) method to eliminate outliers in the original
data, and Build a Bayesian—regularization (BR) neural network to improve the generalization ability. The
experiment verifies the feasibility of this strategy through the VRF system refrigerant charge failure, and
optimizes the number of hidden layer nodes of the model. The results show that Compared with the back—
propagation(BP) neural network model. The diagnostic performance of the LOF—BR neural network model was
enhanced and the overall correct diagnosis rate(CDR) increased to 97%. The LOF—BR neural network model is
significantly reduced due to overcharge misdiagnosis as undercharge. The LOF method can effectively eliminate
outliers of VRF systems.

Keywords: Variable refrigerant flow system; Fault detection and diagnosis; Local outlier factor; Bayesian—
regularization neural network
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Numerical simulation of the effect of personalized desktop air
conditioning on human thermal comfort

LONG Jie LIU Yicai WANG Yudi ZHU Xiaohan
(School of Energy Science and Engineering, Central South University —Changsha 410083)

Abstract; For subjects with uncomfortable thermal comfort under uniform environmental conditions, the desktop
ventilation can meet the needs of different people, and the thermal comfort temperature of the body and
the wind speed can meet the requirements of human thermal comfort. In this paper, under the background
temperature of 26C, the air supply temperature was adjusted to 20°C, 22C, 24C, and 26C, respectively.
The wind speed was 0.15m/s, 0.25m/s, 0.35m/s, 0.45m/s, 0.55m/s. Study the effects of different supply air
temperature and wind speed on human thermal comfort in desktop ventilation, and find that the appropriate
range of wind speeds at different air supply temperatures is (20C, 0.15m/s~0.25m/s), (22°C, 0.15m/s~0.35m/s),
(24C, 0.25m/s~0.45/s), (26°C, 0.35m/s~0.55m/5).

Keywords: Personalization; Air conditioning; Numerical simulation; Thermal comfort
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Theoretical study on application of R134a/[Emim]BF4-NMP
in vehicle absorption refrigeration system

LIU Shaowen LIU Yicai LEI Binyi HUA Haoshuang
(School of Energy Science and Engineering, Central South University —Changsha 410083)

Abstract; This paper uses R134a/[Emim]BF,~NMP new working fluid pair, and based on it research and
development of minivehicle refrigeration equipment.The theoretical research on the minivehicle absorption
refrigeration cycle was carried out, and the thermodynamic analysis was performed for each heat exchange
device. The influences of the condensing temperature, evaporat—eion temperature, absorption temperature,
occurrence temperature and gas release range on the parameters and performance of the system were also
analyzed.The analysis results show that under the conditions of constant cooling capacity of the system, the
condensation temperature, absorption temperature, and the occurrence temperature have a negative correlation
with the system COP, while the evaporation temperature and the deflation range have a positive correlation
with the system COP. In the relevant reasonable conditions, the system COP can be maintained at about 0.6.
Compared with other influencing factors, the condensing temperature and evaporation temperature have a
greater impact on the system COP.

Keywords: Absorption refrigeration; Automotive waste heat; Theoretical simulation analysis; R134a/[Emim]BF,—
NMP working fluid pair
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Rectification thought and example analysis of inverter air
conditioner electro magnetic interference

FANG Liyong HAN Binghing WAN Tao

(China. Yangzi Group Chuzhou Yangzi Air Conditioner Co., Ltd.

Chuzhou  239000)

Abstract; This paper mainly analyzes and summarizes the EMI test project of frequency conversion air
conditioning, and puts forward the common problems and rectification methods of EMI test rectification
and rectification in the development process of frequency conversion air conditioning. This paper describes
the positioning method and rectification thought of the harassment source in the EMI test and rectification
in detail in combination with the actual example of the actual vertical chamber air—conditioner EMI test

rectification.

Keywords: Inverter air conditioner; EMI test rectification; Differential mode; Common mode
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SRS/ MHz = EE;JEﬁﬁﬁ?/dBuVAV O?ﬁﬁﬁﬁ?/dBuV .
TSR 0.15—-0.5 66—56 59—46 80 70
Terminal disturbance Voltage 055 56 5 = o1
5—30 60 50 74 64
GB 4343.1— CLICKZ 15 58/ Biom H5 82/ (8] )\ F200ms, 8] @ AT (8] K F200ms, FHL{E B E L R BR1E . NRFRCLICK
2009 W TR CLICK R IR F40/NCLICKE;120min, &N,
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ZFCLICK2EH MY z—, NEHE,
TR - BR{&/dBpW
Disturbance power BBl MHz QP AV
(BEEEAATIE) 30~300 45~55 35—45
FTRIEH FRIE (A) BRIEH FRIE (A)
s 3 2.30 2 1.08
L 5 114 4 0.43
GB 17625.1— B 7 0.77 6 0.30
. (A) . .
2012 s 9 0.40 8<n<40 0.23x8/n
Harmonic current
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13 0.21
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BRI FR1E
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NN A EEE,.. <6%
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®2 PHBIER

BE | EBFE (25C) S ROELE ENEIE | BEMNT: SHEAN | THEL | B5EH mF =) BN BRE
DC.V Q/f+7% . I mNem | $6mN-m | $fiZ&Hz | $ii%EHz | DC.500V K dB (A) AC.600V.TmA 1S
12 110 7.5° /85 1/85 =147 >53.9 =550 >800 =>100MQ <38 <40 T KN
E5 SMLER IR RERI RN HiE E6 FI4EMIN R
FEAMRHRIR 2 HPTER 512k R4 blo] 46 bR A
SRR T Rk, B RS, 7R S E
B FERMRZIRGHE 1o BT AR ZE 0, KIAETTEANLER
RETEGL T, BT FEAGHE, ML ZENHLATHE R
N WA T REINK, B H R BT IE R G
TBOLT, BRUTSATFZRAK, #Hie G HRER 2.
AV TR AL S B HERAL, 280 20TR.
Wb B ARy AWdz ), A A R0 Q, Jik
LI ) B R FRIAT A : 12/(110X (1-7%)) X 2 X 2=469mA.
BT IR R Rz AR SR X E BERLITR S, 2 AT R LR
ﬁ > s R L = , FpEy , PSRt AN
SO, WARERITK, ASMUITHLIONS T, Al T
R3S FIABEHMThEEIEE
Final Result 1
Frequency QuasiPeak Meas.Time Bandwidth Slide bar Corr. Margin Limit c
(MHz) (dBpW) (ms) (kHz) position(cm) (dB) (dB) (dBpW) omment
39.660000 29.01 1.00 120.000 185.00 8.92 16.40 45.40
46.560000 33.06 1.00 120.000 126.00 5.22 12.60 4560
47.220000 30.25 1.00 120.000 139.00 5.30 15.40 45.60
54960000 28.03 1.00 120.000 1.00 5.92 17.90 45.90
55.260000 27.29 1.00 120.000 5.00 5.91 18.60 45.90
R4 FIABMhEFHE
Final Result 2
Frequency Average Meas.Time Bandwidth Slide bar Corr. Margin Limit c
(MHz) (dBpW) (ms) (kHz) position(cm) (dB) (dB) (dBpW) omment
33.600000 20.87 1.00 120.000 224.00 8.54 14.30 35.10
36.840000 18.09 1.00 120.000 1.00 8.93 17.20 35.30
36.960000 18.50 1.00 120.000 185.00 8.93 16.80 35.30
37.260000 19.06 1.00 120.000 39.00 8.93 16.20 35.30
37.620000 20.76 1.00 120.000 240.00 8.93 14.50 35.30
106.080000 17.89 1.00 120.000 101.00 3.21 19.90 37.80
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Final Result 1

Frequency QuasiPeak Meas.Time Bandwidth Sl_i(_ie bar Corr. Margin Limit Comment
(MHz) (dBpW) (ms) (kHz) position(cm) (dB) (dB) (dBpW)
46.620000 32.53 1.00 120.000 125.00 5.23 13.10 45.60
46.740000 32.38 1.00 120.000 121.00 5.24 13.20 45.60
46.980000 36.14 1.00 120.000 59.00 5.27 9.50 45.60
55.380000 28.95 1.00 120.000 1.00 5.90 17.00 45.90
55.500000 27.99 1.00 120.000 7.00 5.90 18.00 45.90
58.920000 27.80 1.00 120.000 178.00 5.74 18.30 46.10
=6 FIRBMINEFYE
Final Result 2
Frequency Average Meas.Time Bandwidth Slide bar Corr. Margin Limit Comment
(MHz) (dBpW) (ms) (kHz) position(cm) (dB) (dB) (dBpW)
32.160000 18.75 1.00 120.000 6.00 8.12 16.30 35.10
39.000000 18.84 1.00 120.000 180.00 8.92 16.50 35.30
58.560000 23.09 1.00 120.000 179.00 5.75 13.00 36.10
70.740000 22.21 1.00 120.000 10.00 6.13 14.30 36.50
77.700000 17.97 1.00 120.000 144.00 5.12 18.80 36.80
107.700000 17.28 1.00 120.000 108.00 3.19 20.60 37.90
R BHEE BiFRRFAEEE
Final Result 1
Frequency QuasiPeak Meas.Time Bandwidth Slide bar Corr. Margin Limit Comment
(MHz) (dBpW) (ms) (kHz) position(cm) (dB) (dB) (dBpW)
0.170000 57.06 15.00 9.000 Off N 10.07 7.90 65.00
0.270000 50.61 15.00 9.000 Off L1 10.09 10.50 61.10
0.334000 44 59 15.00 9.000 Off N 10.08 14.80 59.40
0.674000 42.23 15.00 9.000 Off N 10.11 13.80 56.00
0.778000 41.59 15.00 9.000 Off L1 10.09 14.40 56.00
1.254000 39.01 15.00 9.000 Off L1 10.10 17.00 56.00
=8 BHBE BiRRTFHE
Final Result 2
Frequency Average Meas.Time Bandwidth Sl_i(?le bar Corr. Margin Limit Comment
(MHz) (dBpW) (ms) (kHz) position(cm) (dB) (dB) (dBpW)
0.150000 49.74 15.00 9.000 Off N 10.08 9.30 59.00
0.282000 37.98 15.00 9.000 Off L1 10.09 14.20 52.20
0.530000 29.00 15.00 9.000 Off L1 10.09 17.00 46.00
0.670000 29.35 15.00 9.000 Off L1 10.09 16.60 46.00
1.226000 30.41 15.00 9.000 Off N 10.08 15.60 46.00
9.006000 33.75 15.00 9.000 Off N 10.14 16.30 50.00
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Final Result 1

Frequency QuasiPeak Meas.Time Bandwidth Sl.ic.ie bar Corr. Margin Limit Comment
(MHz) (dBpW) (ms) (kHz) position(cm) (dB) (dB) (dBpW)

16.278000 54 .88 15.00 9.000 38.23 19.10 74.00

16.578000 54 .34 15.00 9.000 38.28 19.70 74.00

16.998000 54 .48 15.00 9.000 38.35 19.50 74.00

17.066000 54 51 15.00 9.000 38.36 19.50 74.00

17.178000 53.85 15.00 9.000 38.38 20.20 74.00

19.326000 55.70 15.00 9.000 38.70 18.30 74.00

F10 BHEE fifnFEHE
Final Result 2
Frequency Average Meas.Time Bandwidth Corr. Margin Limit Comment
(MHz) (dBpW) (ms) (kHz) (dB) (dB) (dBpW)

16.122000 48.41 15.00 9.000 38.20 15.60 64.00

16.878000 49 .47 15.00 9.000 38.33 14.50 64.00

17.190000 48.26 15.00 9.000 38.38 15.70 64.00

19.334000 48.79 15.00 9.000 38.71 15.20 64.00

19.726000 48.95 15.00 9.000 38.76 15.10 64.00

24230000 47.79 15.00 9.000 39.57 16.20 64.00

| 11 HH FEISNEBLLBIAE, SRR et
Average harmonic current results

Hn | leff [A] | 9 of Limit | Limit [A] Result AT E NI FL IR %, 8 1 RCDH A D6 A < FL
1 10.161

2 | 27 47853 1706 248 PASS O A AR DO IR INA00T, DM &%, HAR
3 993.408E—3 18.779 5.29 PASS poy - i

4 16.281E—3 1.646 989.00E-3 PASS lﬁﬁﬁ?ﬂ%?) ﬁll’ 6 @9

5 306.830E-3 11.702 2.62 PASS

6 14.387E—-3 2.085 690.00E—-3 PASS

7 | 176.917E—3 9.990 1.77 PASS 5 gk

o [ am [y s M CH AT HEMI RS
10 [ 10,9793 | 2583 | 4232063 PASS PRI, SE T4 55 HEMCIR: WA SRRt ek
" 62.475E—3 8.231 759.00E—-3 PASS
12 | 11.048E—3 3.133 352.66E—3 PASS WA DAE R, MR RRRIRE 2%, TEARPTZE, M
13 42 447E-3 8.788 483.00E—-3 PASS
15 42 .793E-3 12.404 345.00E-3 PASS 23/ BB 2 Lk YR > ~IIE 9 25
R = - 54 E0E S Shoc AR AR 22 BEIOR, AfAT REEE AR 2T LR ? T A A
17 | 30.317E-3 9.959 304.40E-3 PASS (A AR EMINA 2 (A5 TA TN BOR N DR B, AL
18 10.559E—-3 4.491 235 .11E-3 PASS RN .
19 | 21 593E-3 7928 272 37E-3 PASS FRAL AR sz, BTEIIAL 51 &, NSRBI ESE TH EM LT
R aes R ARN R D528, A RIEM IR
22 | 06353 | 5607 | 1923763 PASS A F I, W\ FEEMIRR 7R, R AT REDMEE AR
23 21.191E-3 6.279 337.51E-3 PASS
24 | 10.682E-3 6.058 176.32E—3 PASS AFREPAZ AR A R ITEMI )
25 31.976E-3 10.298 310.50E-3 PASS
26 10.966E—3 6.737 162.77E-3 PASS
27 26.402E-3 9.184 287.49E-3 PASS
28 11.438E—-3 7.568 151.13E-3 PASS g%iﬁk
29 | 23.681E—3 8.847 267.69E—3 PASS [l BEHF EMC(BHERR)RITSMIN RO B F T H AR
30 12.004E—3 8.510 141.06E—-3 PASS %+, 2006.
31 45 277E-3 18.082 250.40E—-3 PASS LR A= o N e S S . N
2 T 122853 5 289 30 25 SAc [2] #IRF CNEFHMBHEFANXEX K BF LI HAR*,
33 55.902E—-3 23.766 235.22E-3 PASS 2004.
34 13.234E-3 10.632 124 48E—3 PASS
35 30.095E-3 13.569 221.80E-3 PASS
36 13.756E—3 11.702 117.55E—-3 PASS
37 35.098E-3 16.730 209.79E-3 PASS
38 14.074E-3 12.638 111.37E—-3 PASS
39 27.256E-3 13.694 199.03E-3 PASS
40 14.679E-3 13.874 105.80E-3 PASS
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Study on indoor thermal comfort of radiant cooling
air conditioning system

LI Gen LIU Yicai BI Lin LIU Shaowen WANG Xiaogian
(Central South University —Changsha 410000)

Abstract; Radiant cooling air conditioning system is a kind of system with comfort and energy saving. This
paper introduces the development status of Radiant cooling air conditioning system, composition of the system
and the advantages and disadvantages of the system. In addition, by establishing the heat transfer model of
the enclosure structure and using numerical simulation software, the influence of the cooling ceiling cooling
on the inner surface temperature of the enclosure structure and indoor thermal comfort was analyzed. The
radiation of the cold roof plate was analyzed mainly from the perspective of vertical temperature difference of
the human body. The effect of thermal comfort in the human body is shown in the results. The results show
that the radiation cooling of the ceiling makes the vertical temperature difference between the human head
and the foot less than 3° C, which meets the thermal comfort requirements of the human body.

Keywords: Radiation cooling air conditioning system; Indoor thermal comfort; Numerical simulation; Vertical
temperature difference
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Thermal resistance measurement of IPM in the outdoor air—
conditioner fan

Bl Xiaomeng FENG Yuxiang JIANG Xuecheng ZHANG Tuming SU Yuquan ZHANG Shaosheng
(GD. Midea Air—Conditioner Equipment Co., Ltd. Foshan 528311)

Abstract; The theory of structure function was used to measure the IPM junction—to—case thermal resistance in
the outdoor air—conditioner fan in this paper. A value of 12.38K/W is obtained for the upper—arm U phase
IGBT. In order to reduce the IPM thermal resistance, the copper area under the IGBT was enlarged. With
the copper area increased from 2.5x2.5mm’ to 2.8x2.8mm’, the thermal resistance decreased by 25% from
12.38K/W to 9.22K/W. By this way, it was an effective method to reduce the IPM junction—to—case thermal
resistance.

Keywords: Intelligent power module (IPM); Thermal resistance; Structure function
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Application of electronic expansion valve in high energy efficiency
high temperature refrigeration air conditioning system

GAO Yintang

(Guangdong Midea refrigeration equipment Co., Ltd.

WANG Yehuang

Foshan 528311)

Abstract; Introduction to the electronic expansion valve and energy efficient air conditioning system in using
high temperature cooling scheme, the application of analysis of its application in the refrigeration system,
contrast the use of electronic expansion valve and without the use of electronic expansion valve temperature

refrigeration system to improve the effect of the machine efficiency.

Keywords: Electronic expansion valve; High temperature refrigeration; High energy efficiency
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Analysis of the corrosion leakage principle
in the air conditioner

SHANG Xiuling LI Haihua

(GD. Midea Air—Conditioner Equipment Co. ,

Ltd. Foshan 528311)

Abstract; It is generally considered that the corrosion products of the ant— nest corrosion are C, O and Cu.

However, S can be detected on the corrosion tubes of the 85% ant—mest copper tubes. S and other pollutants

will promote the uniform corrosion on the surface of the copper tube, and will not directly participate in the

corrosion process of the nest. However, the corrosion product layer on the surface of the copper tube has little

protective effect on the copper tube, and the wetting time of the copper tube is prolonged by the corrosion
product layer, which makes the copper tube surface more easily hydrolyzed low grade carboxylic acid, which

causes the ant—nest corrosion.

Keywords: Ant—nest corrosion; Leakage principle; Electrochemical impedance spectroscopy
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A kind of easy to clean around the house ventilation blade
structure

HUANG Junhao LIN Sixuan
(TCL Air Conditioner (ZhongShan) Co.,Ltd. Zhongshan 528306)

Abstract: In view of the present common on the market within the fission machine ventilation blade difficult
to assembly and disassembly, difficult to clean tubular fan and the problem of machine inside the duct, this
paper proposes a four connecting rod passes through in the air—conditioning outlet and hung on the outlet,
in between the connecting rod guide the wind vane. The ends of the connecting rod through the fixed plate
fixed to the chassis, left and right side among the two connecting rod through the connection of shaft,
convenient tear open outfit, ventilation around connecting rod can turn 90 degrees, reach the purpose of
convenient tubular fan and the air duct cleaning.

Keywords: Synchronous motor; Connecting rod; A fixed plate; Shaft; Shaft; Pin; Fixed plate rotation; Around
the wind vane
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Strength analysis and research of air outlet panel assembly
buckle structure based on ANSYS

XIONG  Xiemei

(Zhuhai GREE electric Limited by Share Ltd. Zhuhai 519070)

Abstract; In this paper, by using ANSYS analysis software to the existing air outlet panel in the air
conditioning cabinet common four buckling structure of the overall static and dynamic analysis, the four
typical buckling structure of vertical force load analysis, lateral force load analysis, buckling root structure
scheme analysis, summed up the important factors affecting the buckling structure, and for the subsequent air
outlet panel in the air conditioning cabinet buckle structure.

Keywords: Air outlet panel; Buckle; Intensity
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Discussing the optimization analysis of the strength of the
product buckle structure

TANG  Zhiping
(Gree Electric Appliances Inc.of Zhuhai Zhuhai 519070)

Abstract; This article takes an example of a product development process as an example to focus on how to
optimize the design strength of the buckle during the development process. The appearance and structure
of the D section of this article differs from the previous series. The design requires attention to the removal
and replacement of both end caps of the panel body to achieve maximum generalization. Therefore, the end
cap is connected to the panel body through the buckle, resulting in The impact strength of the product was
relatively weak. The drop test was unqualified. This time we mainly analyzed the QCC theoretical direction
and CAE simulation tools and other methods, and finally solved the problem.

Keywords: End cap; Buckle; Strength; Drop
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Photovoltaic direct—drive variable frequency multiplex air
conditioning production power supply method

CHEN Wengiong LU Xiaogian HUANG Maoke HUANG Ruibin
(GREE electrtic appliances, inc.of zhuhai Zhuhai 519070)

Abstract; Photovoltaic air conditioning green environmental protection, more and more customers are paying
attention. However, the photovoltaic mode test for photovoltaic air conditioning is limited by technology and
equipment, general arrangement in special laboratory debugging or arrange in the after—sales installation
and debugging phase, special laboratory verification increases production costs. The afte—sales installation
and commissioning verification is subject to the weather, installation progress of solar pv panel, mains power
supply, coordination factors and other external factors, the cost of project is also increased bu the long period
of air conditioning debugging. The project team has drawn up a research on the power supply method of
dual power circuit of photovoltaic air conditioning, simulate the atate of photovoltaic power generation, in
the production or after—sales debugging phase, the five functional modes of photovoltaic air conditioning are
quickly detected, eliminate the unit failure, and control the air conditioning quality strictly.

Keywords: Thotovoltaic; Power supply; Solar simulator; Test
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The optimization and study on performance of parallel flow type
condenser of automotive air—conditioner

HAN Lei GUO Ruian JIANG Kaitao
(Refrigeration Institute of Gree Electric Appliances, Inc. of Zhuhai Zhuhai 519070)

Abstract; According to the demand of lightweight of the automotive air—conditioner and the given heat transfer
area and dimensions of condenser, under the given test conditions, we adopt micro—channel parallel flow type
condenser. By optimizing parameters including parameter of flat tube and louvered fin and flow configuration,
we can work out a scheme which has better measured performance on heat transfer to replace the scheme of

the example.
Keywords: Automotive air—conditioner;
configuration
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Flat tube; Louvered fin; Flow
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Simulation optimization design based on low frequency noise of
compressor

ZHOU Xiaodong SHEN Hui TIAN Lijuan GUO Heng SUN Wanjie
(Zhuhai landa Compressor Co., Ltd. Zhuhai 519110)

Abstract; The formation mechanism of the frequency noise is expounded, applying ANSYS to analyze the
influence that the first order modal frequency of distributor to low frequency noise, in order to change
the first order modal frequency of distributor by optimizing the bracket of distributor, the frequency and
the compressor running frequency are avoided, which avoids the low—frequency noise caused by structure
resonance, and the accuracy of the theoretical modal simulation results is verified by the experiments. In a
certain type of compressor,the target value can be reduced, which effectively reduces the low frequency noise
and has certain reference significance for the subsequent design.

Keywords: Compressor; Low frequency noise; ANSYS; Distributor of first order mode; Structure resonance
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The structure design of the inner baffle of double—deck silencer

KANG Yanping SHEN Hui TIAN Lijuan
(Zhuhai Landa Compressor Co., Ltd. Zhuhai 519110)

Abstract; Double—deck silencer have become a common solution for noise reduction of compressor. At present,
it is a common solution that the exhaust is from central hole of the outer—layer silencer. The purpose of
this article is to explore a structure of the inner baffle for the optimal noise reduction effect and maintain
performance. The influence of two factors on the noise and performance of compressor is studied, which is the
ratio of different clapboard in the total height of outer layer inside and different trepanning means in inner
clapboard. Optimizing denoise case by the experiment was finally determined. The height of clapboard is the
half of the total height of outer layer. And the opening position is located the adjacent petal of exhaust hole
located in the above—flange. In addition, it can maintain performance and noise reduction that the height of
the inner baffle is 0.3 times the total height.

Keywords: Compressor; The noise reduction; Double—deck silencer; The inner baffle; The structure design
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Preparation of high performance scrolls for compressors by
powder metallurgy technology

WANG Yanyan WU Maoyong QU Hua YUAN Xundao

(Qingdao Zhongke Institute of Applied Chemistry Technology

Qingdao  266109)

Abstract; As an important part of scroll compressor, the forming technology of scroll is one of the hotspots

in the research of scroll compressors nowadays. In this paper, the powder metallurgy technology is used to

prepare a high performance scroll, which has excellent mechanical properties at room temperature and high

temperature, has the advantages of low thermal expansion coefficient and good abrasion resistance, which is

expected to improve the efficiency and service life of the compressor.

Keywords: Scroll; Thermal expansion coefficient; Wear resistance; Powder metallurgy
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Research on the shaft system dynamics of a fixed—-speed
compressor

GUO Heng WANG Ke SHEN Hui XIE Lichang FAN Leyao
(Zhuhai Landa Compressor Co. ,Ltd. Zhuhai 519110)

Abstract; To study the shaft system dynamic characteristics of a fixed—speed compressor, the simulation
calculation of the shaft deflection when the work condition is stabilized is carried out, and two eddy current
displacement sensors are used to monitor the shaft system axis locus and actual deflection at various operation
stages. The error between the measured average deflection value and the simulation result is 2.3%. The results
of the two methods agree well with each other. The shaft system axis locus and deflection fluctuation of this
compressor during the entire operation cycle can be obtained with tests, too. The shaft system axis locus and
deflection values at various stages are different from each other. At the moment of the compressor starting,
the max deflection occurs which is about 2.0416 times of the value under stable work condition. The dynamic
characteristic of the shaft system obtained via the research presented in this paper is important to the
improvement of the product quality.

Keywords: Fixed speed compressor; Vibration of the shaft system; Deflection; Noise
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Research and application of refrigerator compressor abnormal
test equipment

CAl Ning WANG Zhikun YANG Shuang XU Huabao ZHANG Yujia

(CHEARI (Beijing) Certification & Testing CO., Lid.

Beijing  100176)

Abstract: A kind of refrigerator compressor abnormal test equipmet is intruduced, which can satisfy the

requirements of 4706.17-2010 appendix AA with high degree of automation and simple operation. Test software

can realize real—time data acquisition and storage.
Keywords: Refrigerator; Compressor; Test equipment
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Research on the application and theory of inverter

LIU Meng CHEN Yu LIU Longgiou GU Shaocheng
(Huangshi Donper Electrical Appliance Co., Ltd. Huangshi 435000)

Abstract; With the widespread application of frequency converter, inverter has become an important part of
the white. Application of frequency converter to adjust the speed, according to the system requirements to
using frequency converter to adjust the motor speed, which can use less motor operating power equipment,
and in reaching the white electric enterprise to produce the request at the same time, the realization of the
enterprise production and energy—saving requirements. At present, the system of the large press can’t be
adjusted automatically according to the load of the load. But after the application of frequency converter can
in operation of compressor by continuous adjustment, thus ensuring the pressure, speed and other parameters
are stable, press guarantee the normal operation, greatly improving the work efficiency of the compressor.
Keywords: Inverter; Working principle; Speed regulation; Development prospects
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Research on measuring error of the clearance matching system

GAN Nian LIU Tongliao HU Lijun
(Huangshi Donper Electrical Appliance Co., Ltd. Huangshi 435000)

Abstract; This article discusses the analysis method for the error of pneumatic measurement system, take as

an example, the measured value of the clearance of the cylinder hole of cylinder block and the piston in the

assembly workshop, the error of the standard parts, zero drift error, nonlinear error were discussed deeply.

Keywords: Pneumatic measuring; Clearance matching;
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Compressors for micromachined Joule-Thomson cryocoolers

CAOQ Haishan LI Junming

(Department of Energy and Power Engineering, Tsinghua University — Beijing

100084)

Abstract: MEMS technology pens up a new method for the miniaturization of Joule—Thomson (JT) cryocoolers.

However,

JT micro coolers are mainly driven by using relatively large high—pressure gas cylinders at

present. This type of open—loop cryogenic systems have large volume, which inherently restricts the potential

applications of micro coolers. To reduce the system volume, it is required to have miniature compressors that

match JT micro coolers to provide high—pressure gases, closing the cryogenic systems. This paper introduces

the working principle, research status and future development of sorption compressors for driving JT micro

coolers.

Keywords; Joule—Thomson; Micro coolers; Sorption; Compressor
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Thermodynamic simulation of a dual compressor shunt
condensing heat pump drying system based on CYCLEPAD

JIANG Yizheng LIU Yicai LIU Shaowen ZHU Shenghao
(School of Energy Science and Engineering, Central South University —Changsha 410083)

Abstract; Based on the heat pump drying system technology, using the thermodynamic simulation software
CYCLEPAD, a thermodynamic model of the general heat pump drying system and the dual compressor shunt
condensation heat pump drying system was established. By setting the working state of each component in
the model and the initial parameters of the heat pump working medium and air circulation, the operating
condition of system and the state parameters of each point in the heat pump cycle and the air circulation
under steady state conditions are obtained. The results show that compared with the ordinary heat pump
drying system, the COP of the dual—compressor shunt condensation heat pump drying system increases from
4.97 to 6.41, an increase of 28.97%. Through the analysis of the thermodynamic model, it is found that the
higher the intermediate air temperature Ty,, the larger the system COP; in the case of considering the heat
exchange temperature difference, there is an optimal second condenser condensing temperature to make the
system reach the maximum COP, in this article the best second condenser condensing temperature is 52°C, the
system maximum COP is 6.42.

Keywords: Heat pump; COP; Shunt condensation
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Unsteady state simulation and thermal performance study of
the miniature J-T cryocooler

LIU Chunjiao' LIU Jieyu' QI Xin® LIU Yinwen'
(1.School of Energy and Power Engineering, Xi’an Jiaotong University — Xi’an 710049,
2 .China Household Electrical Appliance Reaserch Institute Beijing 100037)

Abstract; The miniature J-T cryocooler has many advantages such as simple structure, no moving parts, short
cooling time and high reliability. It is widely used in integrated electronic equipment, infrared guidance,
cryosurgery and other fields. Compared with foreign advanced technologies, the current research on China's
miniature J-T cryocooler is still in its infancy. The lack of basic research has severely restricted the
development of the miniature J-T cryocooler in China. In this paper, a one—dimensional unsteady numerical
model for a Hampson—type J-T cryocooler is established. Using Fortran self—programming calculations, the
start—up characteristics of the the miniature J-T cryocooler and the changes in temperature, pressure, and
flow during startup are analyzed. The establishment of the non—steady—state model of the miniature J-T
cryocooler a method for its prediction.

Keywords: J-T cryocooler; Transient model; Numerical simulation
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Research and applications of “replacing copper with aluminum”
technology in the air—conditioning Industry

WANG Lidan ZENG Qingya QU Hua YUAN Xundao
(Qingdao Zhongke Institute of Applied Chemistry Technology Qingdao 266000)

Abstract: The “replacing copper with aluminum” technology applied in the air—conditioning industry,
contraposing the focus issues of heat exchangers and cooling pipes, was studied technically and economically
based on the background of copper resource scarcity. The development, application status and advantages of
“replacing copper with aluminum” technology in refrigerating pipes and heat exchangers were introduced
and the application prospect of 9000 series aluminum alloys in the air—conditioning refrigeration industry was
analyzed. It has become the development trend in air—conditioning industries to pursue the “replacing copper
with aluminum” technology, which owns advantages of lower cost, higher efficiency and higher quality.
Keywords: Replacing copper with aluminum; Air—conditioning; Cu—Al tube; Aluminum heat exchanger; 9000
series aluminum alloy
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Design and research of refrigeration system for juicer cabinet
based on simulation

HUANG Shenghua WANG Dongxiang LIU Hongyu Li Qiankun
(Hefei Meiling Company Limited Co., Ltd. Hefei 230000)

Abstract; In this paper, three kinds of evaporator structure schemes are analyzed in detail through the
evaporator coil unit. The CFD simulation analysis is used to screen. The results show that program 3 adds
evaporator on both sides and back of the top, the temperature is more uniform inside the box, the temperature
of the outlet pipe meets the requirement of dependability, and the simulation analysis of the CFD can be used.
It can effectively predict the temperature field and optimize the direct cooling refrigeration, and provide some
reference for the design of the refrigeration system of the juice extractor.

Keywords: Evaporator coil; Juicer cabinet; CFD simulation
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The influence of shape obstacles at the jet flow outlet upon the
property and stability of its flow field

WANG Yunyun WU Jianhua XIE Junlong
(Wuhan Polytechnic Wuhan 430074)

Abstract; In order to study the influence of different shape obstacles on jet flow field, the property and
stability of its flow field is studied by simulation in this paper. The distributing of velocity and pressure in
the flow field is analyzed by changing the angle and the length of the axisymmetric obstacles. The results
have shown that the flow field of the confined jet in this paper can be broken down into three pieces: free
jet, impact jet, and wall jet. The split—flow divided by the obstacle can not converge together along with
the obstacle angle increasing and the appearance of the wall jet become obvious. the length of the force on
the obstacle equal to the barometric pressure is increasing by the obstacle length and the property of the jet
become more stable.

Keywords: The angel of the obstacle; The length of the obstacle; Wall jet; Wedge obstacle
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Experimental study on the performance influence of R1270/CO,
cascade refrigeration system with regeneration

ZHANG Yegiang HE Yongning JIA Mingzheng WU Xuehong JIN Tingxiang
School of Energy & Power Engineering, Zhengzhou University of Light Industry Zhengzhou 450002

Abstract; An experimental system was built for a cascade refrigeration with the working fluids of R1270/CO,.
The influence on the performance of this cascade system was studied under the evaporation temperature —30C
and the condensation temperature 35C with the four models: no regeneration, regeneration in low temperature
stage, regeneration in high temperature stage and regeneration in two stages, as well as the exergy analysis.
The results show that cooling capacity and the COP of this system reached maximum under the model of
regeneration in low temperature stage, which are 3.41kW and 0.92W/W, as well as the exergy efficiency,
which is 0.271. In addition, the adiabatic efficiency of CO, compressor could improve under regeneration, and
the R1270 compressor adiabatic efficiency was improved under regeneration in high temperature stage and two
stage.

Keywords: R1270/CO,; Cascade refrigeration system; Regeneration
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Optimized method for estimating the refrigerant charge amount of
small refrigeration equipment

LU Hongjie ZHANG  Zhongbin HU Xinhao
(Engineering Laboratory of Energy System Conversion and Emission Reduction of Jiangsu Province, School of Energy and Mechanical Engineering, Nanjing Normal
University ~ Nanjing 210042)

Abstract; Refrigeration systems consisted by air cooled compressor and air coolers are widely used. Non—
azeotropic refrigerants, like R404A, R407A and R407F, are promising in small refrigeration system of which
the refrigerant charge amount has an effect on the performance of small refrigeration system. In practices,
because of the various combinations of refrigerant and equipment, it is difficult for the manufacturers to
calibrate the accurate refrigerant charge amount. It is very inconvenient to maintain the refrigeration system.
This paper proposes an optimized insde capacity estimation algorithm for estimating the refrigerant charge
amount of non—azeotropic refrigerants. Experiments on a 5—HP medium—temperature air cooled equipment
are conveyed. It proves that the method shows good accuracy and the results are meet the charge rules. The
optimized method has positive reference value for the refrigerant charge of non—azeotropic refrigerants.
Keywords: Refrigerant charge; Inside capacity estimation: R404A:. R407A. R407F; Refrigeration equipment
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Non-azeotropic refrigerant charge optimization for small cooling
application based on year—round performance evaluation

HU Xinhao ZHANG Zhongbin YAO Yuchen
(Engineering Laboratory of Energy System Conversion and Emission Reduction of Jiangsu Province, School of Energy and Mechanical Engineering, Nanjing Normal
University — Nanjing  210046)

Abstract; This investigation aims at estimating a precise range of non—azeotropic refrigerant charge for small
cooling application by experimental performance. A sample is designed of cold storage unit applies to R404A,
R407A and R407F without changing the unit structure and components but adding a paralleled thermal
expansion valve. Charging tests are operated on the sample under 4 typical work conditions from high to low
ambient temperatures to conduct annual performance evaluation. Under each work conditions, unit performance
and operation safety are both considered. Collecting performance parameters including CC(cooling capacity),
EER(energy efficiency ratio) and Pl(power input) and considering the feedback of sub—cooling degree, super—
heating degree and DT(discharge temperature) contribute to a concluding best range of refrigerant charge.
Based on the method presented, the recommended charge ranges and refrigerant mass range in liquid reservoir
are respectively worked out to help produce better performance of the cold storage unit charged R404A,
R407A. This method can be applied as a valuable reference for estimating refrigerant charge in refrigerating
units using multi—refrigerant admixture.

Keywords: Non—azeotropic refrigerant charge; Small cooling application; Annual performance evaluation;
Performance test
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Influence factors and improvement measures of refrigeration
performance of thermoelectric refrigerator

XU Hao REN Zhen
(Panasonic Appliances Cold Chain (Dalian) Co.Ltd. Dalian 116600)

Abstract; Thermoelectric cooler is a widely used cooling method. The refrigeration performance would have
a negative influence on the popularization and application of the thermoelectric cooler. Based on this, the
influence factors of refrigeration performance of thermoelectric cooler were analyzed, which included additional
heat transfer temperature difference, weld resistance, stray heat exchange and component performance.
According to these four factors, the improvement measures of refrigeration performance were clarified: The
technicians need to reduce the thickness of the electrically insulating and heat—conducting layer, pay attention
to the detection of the resistance of the components, improve the quality of the jig, and further optimize the
welding process, so as to promote the wide application of the thermoelectric cooler.

Keywords: Thermoelectric cooler; Thermopile; Weld resistance
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On-line automatic quality inspection system of refrigeration
equipment

YU Tongjuan BAO Hongyu

(Panasonic Appliances Cold Chain (DaLian) Co.,Ltd Dalian 116600)

Abstract; With the rapid development of economy and science, the application of refrigeration equipment in
various fields in China is increasing. How to realize the on—line automatic quality inspection of refrigeration
equipment has become the focus of the public. On this basis, this article introduces the on—line automatic
quality inspection of refrigeration equipment, and discusses the design of on—line automatic quality inspection

system of refrigeration equipment in detail. I hope to bring inspiration to relevant industry people.

Keywords: Refrigeration equipment; Online automatic quality inspection; Refrigerated freezer
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