BRI [ AT BFIEM: 197949 H
E35EF 4 WS 158 1) 2014 £ 8 H 16 Hilif

FApRfL: HE SIS EERAL PEBEEEA S

HEFrT5: ISSN0253-4339 E M Tl5: CN11-2182/TB

FATHAL: PEEI A2 HiRR AL (IR ZAARD) 2B IR AR

BWEN: ANRT 157 FishE: ot 10 T

(HIRFIR) WBES (HIRAR) AR

A Rouk B e Vs

AR A, iz, ER, W, Rl 4. 1AL, A, EIR, B,
Earr, M Earr, M

o G BROGH, BRMGHT, SmoRHE, SRR, TR, BEPY4E, TR R

FHM, BEE, TEA, EMEE, SEZ, I, Lk, G e YUk, EILAK

G B, ROV, (OO, WHE, e, 1RIKE,
B, Wb, TER, K, KB
i SVIE. FMESR . XU

BRARTR

JER T X B 67 SRACKE 10 )2

tE gm: 100142

M, {f: 010-68711412 010-68715723(kAT)
£ H: 010-68434679

Hf5#6: editor@car.org.cn

W #ik: www.car.org.cn

sy

PUGES

(b ssil R e SR TR 7 pT Bl 200240)

W B A2 I REARILALI A et RO S R 2% . BRI HIME DL L ROREE AL, ik, 3Rk
TR IR e i LA AR A B SRR REUR 0 R, FFE A Feh POK BN R e R B T77% . SEIR - Hrd EE
i 7 e F1l FAKAE SR S o B AR PR R S5 SRRH, 5 sl W R AR L, ) v el FA KA S 1 7 3 I T ik »
(EUHLZE P e B At RO PR RE R B 4R i 1 17, 3%F0 36. 8%. SIS T il VA Sl oK AE K FaVIIA IR B« AR 45
BT RIS [FIPR a0 LN B SR AR BE R I . B AT iZ A AR 2R 00T I PR R AR U, B a5 i S
] PRAEIZAR R 2 A i AT

KRB SUEREE T HUATERERMG IRHIRNE; AHRIEAENL; M Hok




Experimental Study on Space Cooling & Water Heating Mode of Domestic Energy System with Variable
Capacity Compressor

Lu Shuang Wu Jingyi

(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai, 200240,China)

Abstract To solve the problems of complex structure and unsuitable capacity control of present multi-function heat
pump system, domestic energy system is introduced. A new system performance indicator is chosen to describe
the performance of space cooling & water heating mode. By comparison with space cooling only mode, this mode
has been proved with a little less cooling capacity but with higher total system performance. Series of experiments
are conducted with different tank average initial water temperature, compressor load and outdoor ambient
temperature conditions. By analysis of transient characteristics and system performance, the performance rules
are concluded. Furthermore, the control strategy is proposed to insure the safe and efficient operation of space

cooling & water heating mode.

Keywords domestic energy system; COP; control strategy; variable capacity compressor; air conditioning; hot

water
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Study on Energy Design Factors of Air Conditioning Driven by Thermal Comfort




Wang Yan Liu Guangfu Zhang Lei Zhou Dan

(School of Mechanical & Automotive Engineering, Hefei University of Technology, Hefei, 230009,

China)

Abstract In order to determining the relevance between thermal comfort and key energy design
elements during energy-saving design process, the method of extracting energy design factors of air|
conditioning and calculating its weight is proposed. The house of quality based on thermal comfort is
built with the energy-saving design frame driven by thermal comfort. The thermal comfort
requirements are converted to function and weight of air conditioning. The energy characteristic of
the function is analyzed, for functions dependent with energy, the extract means of energy design
factors is provided, and the method of calculating thermal comfort and energy consumption influence
degree is put forward. Taking the household air conditioning as a case study, the energy design
factors based on thermal comfort are extracted, two coupled factors, volume efficiency and heat
transfer coefficient are decoupled, and thermal comfort and energy consumption influence coefficient
of energy design factors in overall layer are calculated, the result according to comprehensive
influence efficient in descending order is compressor power, system control mode, ventilation quality

and heat exchange amount.

Keywords household air conditioning; energy design factors; thermal comfort; energy-saving

design
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Separation Performance of the Reverse Osmosis Membrane and Its Applied Research in




Air-conditioning

Hu Huitao Du Kai Zhang Youchao E Wenji

(School of Energy & Environment, Southeast University, Nanjing, 210096, China)

Abstract The separation mechanism of reverse osmosis membrane was described. Flux formulas,
applications and limitations of various theoretical separation models were summarized here. The
effects operating pressure, feed temperature, feed concentration and feed flow rate have on
performance of the reverse osmosis membrane separation were analyzed systematically. Finally, the
applications using reverse osmosis membrane separation technology in refrigeration and air
conditioning industry were focusing demonstrated, proving a reference for applications for the

reverse osmosis membrane separation technology in refrigeration and air conditioning industry.

Keywords air-conditioning; reverse osmosis; review; separation model; application
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Experimental Study on Performance of Dual-serial-throat Nozzle Ejector in Two-phase

Ejector Refrigeration Cycle System

Ren Ligian Guo Xianmin Li Tianlong

(Tianjin Key Laboratory of Refrigeration Technology, Tianjin University of Commerce, Tianjin,

300134, China)

Abstract The two-phase ejector refrigeration cycle (TPERC) system with a dual-serial-throat nozzle




ejector was investigated experimentally, and the entrainment ratio of the ejector and the COP of the
system were compared with those of the ejector with Laval nozzle and the TPERC system
respectively. The experimental results indicate that the entrainment ratios of the dual-serial-throat
nozzle ejectors with different geometric size are greater than those of the Laval nozzle ejectors under
the working condition of the evaporating/condensing temperatures 1 ‘C/45 C, the maximum
increment of the entrainment ratio is about 18%, and the COP of the TPERC system with
dual-serial-throat nozzle ejector is greater than that of the TPERC system with Laval nozzle ejector,
the maximum increment of the COP is about 12%. Under the condition of the fixed evaporating
temperature 1 C, the entrainment ratios of both the dual-serial-throat nozzle ejector and the Laval
nozzle ejector achieve the maximum values as the condensing temperature is about 45 °C. Under the
condition of the fixed condensing temperature 50 C, the entrainment ratios of the two types of

ejectors achieve the maximum values as the evaporating temperature is about 3 C.

Keywords ejector; two-phase flow; dual-serial-throat nozzle; entrainment ratio
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Experimental Investigation on Flow Distribution in the Header of Plate-fin Heat Exchanger
in Tilt State

Zhu Jianlu Ji Peng Li Yuxing Wang Wuchang Gao Song




(College of Pipeline and Civil Engineering in China University of Petroleum, Qingdao, 266580, China)

Abstract Offshore platforms will shake and tilt because of marine motion, and that will influence
flow distribution in the header structure of plate-fin heat exchanger. With air-water two-phase flow
distribution experimental apparatus, pure water/air and gas-liquid two-phase experiments in
horizontal and tilt state were operated. The effect of gas-liquid ratio and tilt angle on flow distribution
in the header of plate-fin heat exchanger in tilt state were studied. Compared with the flow
distribution in different experimental conditions, we concluded how much tilt influences the flow
distribution in the header and got the basis for the installation of plate-pin heat exchanger and
process improvements. The results show that flow distribution in static state is subject to the
influence of the inertial force, the flow distribution unevenness increases with the increase of the inlet
flow and gas-liquid ratio. In tilt state, flow distribution is subject to the influence of both inertial force
and gravity, and flow distribution evenness is much lower than the static state. Flow distribution
unevenness increases with the increase of tilt angle, and gets more sensitive to tilt when gas-liquid
ratio increases. We should strictly ensure horizontal/vertical state when fix header structure and
install heat exchanger. Meanwhile the influence of tilt can be eliminated through the improvement off

liquefaction process and heat exchanger design.

Keywords plate fin heat exchanger; header structure; tilt; two-phase; flow distribution
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Experimental Study on Distribution of Temperature and Humidity Field in Vertical Open Display Cabinet
for Fruits and Vegetables

FuTao™ LiJun'? Wang Hailin'? Cen Kanghua1’2 Tang Benyuan1’2

(1.Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education, South
China Agricultural University,Guangzhou,510642,China; 2.College of Engineering, South China Agricultural

University,Guangzhou,510642,China)

Abstract In order to investigate the distribution of temperature and relative humidity of the fruit and vegetable
open display cabinet with single-band air curtain, an experimental platform of the vertical open display cabinet was
used for refrigeration test. The distribution characteristics of temperature and relative humidity of the testing
display cabinet under the cooling and temperature raising conditions was analyzed. The effect of night covers was|
also explored. The experimental results showed that the temperature and humidity are well-distributed under
temperature raising condition with the coefficient variation (CV) of temperature and the relative humidity
distribution is 0.25 and 0.08 respectively. The temperature and relative humidity of the right of the display cabinet
are higher than those of the left horizontally. The distribution of temperature and relative humidity in four shelves
differs significantly (P<0.05) in the orthogonal direction. During the steady-state operation the temperature and
relative humidity distribution in four shelves is periodic oscillation and the period is about 17min. To study the
overall temperature and relative humidity of the display cabinet, the linear regression method was used to predict
the effect of the relative humidity on the temperature. The regression model showed that temperature is linear with
the relative humidity. Night covers can keep the relative humidity and the amplitude of temperature with minor
changes, shorten the cooling time and prolong the temperature raising time. Compared with no night covers, the
average relative humidity is higher by 5.74%RH and average temperature is lower by 0.43°C. The results will

provide references to optimize the performance design of the fruit and vegetable open display cabinet.

Keywords display cabinet; temperature; relative humidity; distribution




C R S

(1 RN HAR B HUHE TAEBE Ml 528333; 2 J7 AR TREHOARTIT AL #hil 528333)

W E AESTHYEGIKEA ] Fes0,-R600a 1A A1 [0l B F IR AURHE SEIG R S8, WHIL T W30 A Wiz, n
AT VR AR LSS S AR PERORE R . G5 SRR W] ANEES S RETE DK A IR I R s AR R R, AT
TN UM IR B T SL B RE B B BB R, A 20 0] B rp RGP R IR S A% I RE R IR TS M) 553 FE A 3 7D
YRR, SLF MR AT 42 ) 20 [ B (RIS AT 54

KRB WA B B BRI

Study on Thermomagnetic Convection Characteristics of a Cooling Device Using Magnetic

Nano-refrigerant
Wu Zhijiang? Yin Shaoyou'?

(1.College of Mechanical and Electrical Engineering, Shunde Polytechnic, Foshan, 528333,China;
2.Guangdong University Heat Pump Engineering Technology Development Center, Foshan,

528333,China)

Abstract The experimental system of a cooling device using Fe304-R600a as magnetic
nano-refrigerant was built up. And the influences of magnetic field distribution, magnetic field
intensity, heat load, cooling temperature were discussed. The results show that the effect of the
device was improved obviously by external magnetic field, and the heat was transferred by the
circulating fluid without a pump. On the meantime, synergic function between the external magnetic
field and the thermal field has impact on the velocity of the working fluid and the cooling performance
of the device. Using external magnetic field, the cooling performance of the device also can be

effectively controlled.

Keywords refrigerant; cooling; magnetic field; thermomagnetic convection

F W B BRE AR EER

GRS @R @RBRRER JEaT 100084)




#OE I R AR A U T SRR P AR RN AL, BRI T A [ AR A B A AR A A
(R RN T i 12T 0R = HE R IR R WA R A (R 0 9 TN R R RO SO T e g
A FHUARAE S 5 2 T8 S LT R R, RIS ARG IS AR RS A Y U2 IR I RE A B S fE R R, MR
SR, MRS T B B AT SR AR . A TSR A SRORL I o P 3004 21 BE ORI SS SR 5 SR S 3 B8l
BEATXILE, SRR Pr@fiBlEa RIFIRE, AT RAREH . B%sh. SHREFRA A 10T 5

KRB KA HES BHUIRG R ARRVER

A General Modeling Approach for Complex Evaporative Cooling Heat Exchanger Based on
Spatial Scanning

Li Xiao Yang Minghong Li Xianting Shi Wenxing Wang Baolong
(Department of Building and Science, Tsinghua University,Beijing,100084,China)

Abstract In order to overcome the disadvantages of existing modeling methods of the complex
evaporative cooling heat exchangers, a general modeling approach based on spatial scanning theory
is proposed. In this approach,,the 3-D heat exchanger is divided into calculation nodes according to
its spatial location. Each node is regarded as a micro heat exchanger, and connected with each other
through air, water/solution, and/or refrigerant. An iterative algorithm is developed based on
conservation of energy and mass of nodes in steady flow and steady-state heat transfer. Finally, the
model is verified by comparing the simulated results and the experimental results of two closed-type
wet cooling towers. Results show that the proposed model has highly accurate and reliable. This
model can be used to simulate the performance of the evaporative cooling heat exchanger with

complicated configurations and flow under different modes.

Keywords evaporative cooling; heat exchanger; simulation; heat transfer and mass transfer
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Research on the Wet Performance and Long-term Characteristics of Microchannel Heat
Exchanger with Surface Coating

Liu Luming® ShiJunye! Wang Ying® Ge Fanggen? Wang Feng® Wei Qinggi®> Chen Jiangping®

(1.School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China;
2.Zhejiang University Dunan Artificial Environment Co.,Ltd., Hangzhou, 310051, China; 3.Tianjin
Sanden Auto Air-conditioning Co.,Ltd., Tianjin, 300385,China)

Abstract The wet performance of microchannel heat exchanger (Fin Pitch=1.1 mm) with
hydrophobic, hydrophilic and without surface coating were studied under different conditions
experimentally. The results indicated that hydrophobic surface coating had bad effects on air side
performance: the capacity decreased by 14% under low air velocity and the decrease became less
with the increase of air velocity; the pressure drop increased at least by 130% under different
conditions except the condition of high air velocity & humidity. The capacity of hydrophilic heat
exchanger decreased by 2%-8% under different conditions; the pressure drop decreased up to 50%
under high air velocity & humidity and got improved under most conditions except for the 17%
decrease under the condition of low air velocity & high humidity. Air side performance of microchannel
heat exchanger with hydrophilic and without surface coating were studied after 260h salt spray
corrosion. The capacity of hydrophilic coating heat exchanger increased by 4%-6% compared to the
one without surface coating, and pressure drop decreased by 14%-16%. The result indicated that

hydrophilic coating was good for anti-corrosion.




Keywords microchannel heat exchanger; surface coating; heat transfer performance; pressure

drop; salt spray corrosion
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Heat Transfer Characteristics for Condensation of R1234ze in a Horizontal Small Tube
Li Minxia Yang Yingying Gu Haoxiang Ma Yitai

(Key Laboratory of Efficient Utilization of Low and Medium Grade Energy, MOE, School of Mechanical
Engineering, Tianjin University, Tianjin, 300072, China)
Abstract The condensation heat transfer coefficients of R1234ze in a single circular minitube of 2 mm inner
diameter were investigated experimentally. The experiment are conducted at saturation temperature of 35 C.
40 °C, mass flux of 100~400 kg/(m?+s) and heat flux of 4~22 kW/m. The test results showed that the range of
heat transfer coefficients is 1.5~8 kW/(m? « K). Both the heat transfer coefficients and frictional pressure drop of
R1234ze increase with the rise of mass flux, and decrease with the rise of saturation temperature. Compared
with R134a and R32, the heat transfer coefficient of R1234ze is relatively low (22% lower than R134a and 31%
lower than R32), and the frictional pressure drop of R32 is higher than R1234ze. After comparing the results with
several typical predicted correlations, it is shown that Baird model can predict the experimental heat transfer
coefficients well relatively and Miiller- Heck model can predict the experimental frictional pressure drop with best
accuracy.

Keywords refrigerant ; R1234ze; condensation heat transfer coefficients; frictional pressure drop




B IR g EeW KREMS A%

(Rl TR S8k Lilg 200093)

B OB B TARIEA CO A S E N AMIT A IR, X B . AR A R = B U SR REREAT AL, 4R
FH AL A B RAT A B I S 2R A T A R IR RE, IRIERDE R 7 — BRI IR B A4S, SEIRRT T 1A AR I
CO, Ny BEAKIRTEANRE KGR FEXT A S PR et . COP LU e AR S RESF MR RE RIS . S5 IRFRH]: R4 4% COy
BEOE )R 8 MPa, iKW EAE 1.56 kg/min FIBEKIRELE 9 CHAASIEREM, Fé COP AL 2.85. WLai RN
CO, AR HOKER S br N St 5% .

KRR  HAPERE: SLIORTTT:  COL MIEHUKES: BE ML EIHE

Experimental Study on Heat Transfer Performance of CO, Casing Tube Gas Cooler

LG Jing Xu Feng Wang Jinyu Zhu Sigian Shi Dongdong

(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract The CO, gas cooler of different forms having been studied were summarized at home and abroad. The
performance of three gas coolers, straight pipe, rectangular spiral pipe and circular spiral pipe were simulated,
putting forward the heat transfer amount of unit pressure drop used for evaluating the gas cooler performance
in the supercritical condition. According to the simulated result, a set of rectangular spiral casing gas cooler was
designed and the influences of CO, inlet pressure, inlet water flow and inlet water temperature on heat transfer
coefficient, heat transfer amount, COP and heat exchanger efficiency were studied experimentally. The results
show that the system COP can reach 2.85 when CO, inlet pressure is 8MPa, inlet water flow is 1.56kg/min and
inlet water temperature is 9°C. The results can provide reference for the practical application of the CO, heat
pump water heater.

Keywords heat transfer performance; experimental study; CO, heat pump water heater; casing tube in tube

gas cooler
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Heat Transfer Performance of Flat Pulsating Heat Pipe with Single-sided Wave Plate
Xiahou Guowei' Kong Fangming®? Xie Mingfu®

(1.College of Energy and Dynamic Engineering, Changsha University of Science and Technology, Changsha,
410076, China; 2.N0.92002 Unit, people, s Liberation Army, Shantou, 515000, China)
Abstract Heat transfer performance of a flat pulsating heat pipe with single-sided wave plate was
experimentally investigated. Influence factors of heat transfer performance were analyzed under the effect of
forced air convection cooling conditions, including liquid filling ratio, heating power and inclination angle. The
result show that the best liquid filling ratio of pulsating heat pipe is 20%~30% except laid at 0° angle. The effect
of inclination angle on the heat transfer performance of pulsating heat pipe is very small, but 90° is relatively the
best. Heat transfer performance of heat pipe is poor when it is laid at 0° angle, even lose pulsating effect when
liquid filling ratio is low .The main reason is that the backflow of working fluid is difficulty, having a lot to do with
the design of groove of plate pulsating heat pipe. In addition, heat transfer performance of heat pipe may be
undulated when heating power is low, sometimes heat pipe even can't start.

Keywords pulsating heat pipe; heat transfer performance; trapezoidal channel; influence factors
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The Theoretical and Experimental Research on Performance of Bubble Pump with Different Lift
Height

Zhao Rongxiang Liu Daoping Liang Yu Chen Yongjun Lu Yinzhe

(Institute of Refrigeration Technology, University of Shanghai for Science and Technology, Shanghai,200093,
China)

Abstract In order to grasp the influence parameters of bubble pump performance more accurately and
improve the performance of Einstein refrigeration, the theoretical model and experiment on bubble pump were
carried out with water as the working fluid at atmospheric pressure by using different lift height under the same
immersion ratio. According to the theoretical and experimental results, it is found that under the condition of the
other factors unchanged, the theoretical and experimental results have the same trend; the amount of the lifted
liquid is inversely proportional to the lift height, the lifting capacity difference can reach to 0.82g/s; the lift height
is proportional to the lifting efficiency, and the maximum lifting efficiency difference can reach to 10.16%, which

has an important effect on the whole refrigeration system.

Keywords refrigeration; bubble pump; two phase flow; vertical lift tube; Einstein cycle
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Entropy Generation Analysis of Direct-Contact Heat Transfer between a Single Cold Air Bubble and
Immiscible Liquid

Wang Wei Zhang Xuejun Jiang Min

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

Abstract In terms of direct-contact heat transfer process between cold air bubbles and immiscible liquid, the

convection heat transfer equation was established and solved numerically. A correlation between Nu and Re as




well as Pr was obtained, and the validation of the model was verified by comparing the theoretical value and the
experimental data. Entropy generation during the heat transfer process was studied. The variation of entropy

generation rate was presented regarding Re. An optimal Re would lead to a minimum entropy generation during
the heat transfer process. The research provides a theoretical basis of optimizing the direct-contact heat transfer

process.

Keywords direct-contact heat transfer; cold air bubbles; entropy generation
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Analysis for Fields Synergy in Heat Dissipation Process of Heat Sink

Zhu Kai Yang Yang WeiJie Cui Zhuo

(Tianjin University of Commerce, Tianjin Key Laboratory of Refrigeration Technology,Tianjin, 300134, China)
Abstract In a mainframe computer system, CPU cooling problem has always been the focus of industry
Experts. Some novel heat sinks were presented to strengthen the heat transfer effect during heat transfer
process. A mathematic model of the CPU heat sink in the experiment duct was developed and compared with
experiments. Based on the experimentresearchof the CPU heat sink, the velocity field and the velocity gradient
field of the heat sink in the duct were acquired by PIV and fluid-solid coupling numerical calculation. It is showed
that the synergy of the velocity field and the velocity gradient field in an entire flow domain would affect heat
convection of CPU heat sink. The results of the study was possible to improve the performance and the design of

CPU cooling system.

Keywords heat sink; PIV; field synergy; numerical calculation
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The Structure of Gas Distribution on the Flow in and the Performance of Pressure Wave Refrigerator
Zheng Minfeng Liu Xi Huang Cheng Lin Yuedong Lei Xiaojian Li Xuelai

(College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou, 350002, China)

Abstract The influence of some structural factors, i.e. the nozzle style, relative gas charge time on the flow in
and the performance of pressure wave refrigerator are analyzed theoretically and studied experimentally in this,
paper. The result show that the strength of incident shock wave is strongest when using the contraction nozzle,
follows by using the laval nozzle, and is the weakest when using the uniform nozzle when the ratio of the
expansion € is form 2.0 to 12.0. Thus the cooling effect of pressure wave refrigerator is strongest when using the
contraction nozzle. The maximun refrigerating efficiency nmax is increased first increased and then decreased by
the relative gas charge time T increased. The optimum the relative gas charge time T is 0.06 nearby when the
ratio of the expansion € is 4, the ratio of length to diameter L/d is 400 and the ralative depth of the jet hole in gas
distribution is 0.55. When 1>0.075, the optimum pulsing frequency (fopt) is on the refrigerating efficiency of the
second peak, but fopt is on the refrigerating efficiency of the third peak with 7>0.075.

Keywords pressure wave refrigerator; validation; gas distribution; nozzle; refrigerating efficiency
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Cooling Performance of Air Conditioning Systems with Non-contact Thermal Resistance Aluminum
Heat Exchanger
Rong Jun Wang Yichun Wang Ruijun Jia Runze Tang Shuai

(Beijing Institute of Technology, Institute of Thermal Engineering, Beijing, 100081, China)
Abstract In order to replace the traditional heat exchanger of family air-condition, a new non-contact thermal
resistance aluminum heat exchanger was designed. Enthalpy method is then used to do compare the cooling
performance between new heat exchanger and tube-fin heat exchanger of household air conditioner. The
capillary size and refrigerant charge capacity of air conditioner are tested and optimized for better cooling
performance. The results show that the heat transfer area of the new non-contact thermal resistance aluminum
heat exchanger is decreased 37.53%, the rated cooling capacity is just reduced by 2.7%, EER increased by 7%
instead. The new heat exchanger has a stronger heat capacity and is the ideal alternative product for heat
exchangers of room air conditioning.
Keywords air conditioner; cooling performance; non-contact thermal resistance heat exchanger;

experimental study
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Experimental Research on Defrosting Process of Cooling Fan with Heat Insulation Defrosting Device
Shen Jiang Lu Kunlun Li Huijie Ding Feng

(Refrigeration Key Laboratory of Tianjin, Tianjin University of Commerce, Tianjin,300134, China)

Abstract In order to reduce the effect of defrosting heat in the process of cold storage defrosting temperature




change, a heat insulation defrosting device is additionally provided to the air cooler in the storage, and the
experimental study was carried out. The results showed that in the defrosting processes with and without heat
insulation, the temperature of the upper area in the storage changed greatly. The temperature changes
relatively small during the heat defrosting process with heat insulation, and the overall fluctuate temperature
rangeis 3.2 C lower than that without heat insulation. In the meantime, the defrosting time with heat insulation
is shortened by nearly 300 s, which proves that the insulation defrosting device can stabilize the storage
temperature and shorten the defrosting time in the defrosting process.

Keywords hot gas defrosting; heat insulation defrosting device; temperature distribution
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Design and Experimental Verification of a New Type of Refrigerator Car Vehicle Model
Xia Quangang Liu Baolin Song Xiaoyan

(Institute of Biothermal Science, University of Shanghai for Science and Technology, Shanghai, 200093,China>
Abstract A new type of refrigeration cabinet with composite phase change material was designed in this paper.
In order to assess the refrigerator heat preservation function. First of all, the three dimensional unsteady phase
change heat transfer process with variable heat source was simulated and calculated by ANSYS software. Then
the simulation results were verified experimentally with cold storage and transportation of
Shanghaiging(Brassicachinensis L. ), The results showed that the temperature rise of Shanghaiqging inside the
cabinet was delayed when the composite phase change materials was applied. So that adding composite phase
change material can effectively improve the effect of the cold in refrigerated vechicle.

Keywords thermal engineering; refrigerated vehicle; cold storage; the numerical simulation
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Effects of Cryoprotectant on Thermal Expansion of Articular Cartilage during Freezing Process
Yu Huaxing Li Daixi XuYi Liuli Zhai Zhen Zhang Yan

(Institute of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,
Shanghai ,200093,China)
Abstract Low-temperature fracture is often observed during the low-temperature preservation of articular
cartilage. However, the biomechanical damaging mechanism of cryopreservation is still unclear. During freezing
from 0°C to -60C, Thermal Mechanical Analysis (TMA) was used to investigate the effects of 4 kinds of
cryoprotecants with different concentrations. The results indicate that: (1) the cartilage produced a great thermal
stress due to the extracellular thermal expansion during the cooling process; (2) when adding a higher
concentration of ethanol and glycol, the faster the cooling rate, the greater thermal stress the articular cartilage
will produce, and thus, slower cooling rate is more suitable for the cryopreservation of articular cartilage; (3)
while adding 1, 2 - propylene and glycerin, there is an optimal cooling rate (3°C/min) and it produces cartilage
a minimal thermal stress. Moreover, cryoprotectants of higher methylation will contribute better protective effect
to the thermal expansion among the 4 kinds of alcohols.

Keywords cryopreservation; thermal strain; thermal mechanical analyzer; articular cartilage; slow cooling

rate
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