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Results Indoor Unit-General Results Outdoor Unit-General Results
Cooling Capadty |3.11 o Condensation Pressure | 2350.3 kPa h1 428 kajkg General Value General Value
EER |2.95 Evaporation Pressure | 93124 | kPa h2 468.03  |kikg Heat Exchange 3106.454 w Heat Exchange 3846812 W
Pressure Drop 34.595 kPa Pressure Drop 28.903 kPa
Ref Mass Flowrate | 20.41 s i 1 58.22 h3th4) 27405 k3,
o Rzl S hEnlEeis @ ) g A_ref 0.25% m2 h_ref 2603.509 Wjm2K A_ref 0.428 m2 h_ref 3023217 WimxK
Total Power | 1.05 KW RefCharge in High Pressure Side | 81173 | g SubCooling Degree | 1.53 c Q_zh -2595.801 h_2ph $232.833 Wjm2K Q_2oh 2854458 yy h_2ph 3458140 Wjm2
al 0.000 hl 0.000 Wjm2K Ql 74,160y hl 2001241 Wjm2K
O“HEt;rempErah‘"e 7587 |C SuperHeat Degree | 5.32 c
of Compressor Qg -106.515 w hg 34374 wjmaK Qa 870.852 W hg 1342698 yyjmak
Ly Refrigerant of inlet Refrigerant of inlet
/ Pressure 528.489 kPa Temperature 2836 C Pressure 2945.398 kPa Temperature 75.506 C
f Enthalpy 274,046 Klfka Mass Quality 0.305 Enthalpy 465.609 Klfkg Mass Quality 1.302
Superheat 0.000 € Mass Flow Rate 20.1630/8 Superheat 27.062 C Mass Flow Rate 20,4590/8
Refrigerant of outiet Refrigerant of outiet
3 ) Pressure §93.870 kPa Temperature 8991 C Pressure 2516.435 kPa Temperature 46.382 C
Condensation Pressure 2950.3 kPa
Enthalpy 427,899 kljkg Mass Quality 1027 Enthalpy 277.713 kijkg Mass Quality -0.022
Condensation Temperature 48,52 C J;
E i Superheat 5.318 ¢ Subcooling 1528 ¢
/
=
o / !
7 / Blodk1 |glock2 | Blocks Elock1
/ r
7
; ! Heat Capacity 1986.954 W Heat Capacity 3839.593 w
Air flow rate 226,800 m3fh Air flow rate 1144.704 m3fh
Evaporeation Temperature 5 C Heat transfer area T
1954 m2 Heat transfer area 7712 m2
Details Details
a Evaporation Pressure 931.24  kPa Heat transfer coefficent 193.097 Wjm2K Heat transfer coeffident 113,643 Wjm2K
Air of inlet Air of inlet
’ Tdb | 27.000 ¢ Tub | 19,000 C  Pressure 101330 |pgy Tdb | 35000 € Twb | 24000 C  Pressure 101325 |pg
4
hikI/kgl Alr of outiet Air of outiet
Tdb | 8.603C Tub | 8.597 C  Pressure 101.330 kPs Tdb | 45,709 C b | 26.687 C  Pressure 101.325 kPs
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Full load Half load Min load

Item Test Simulation Relative Test Simulation Relative Test Simulation Relative
Data Results Error % | Data Results Error % | Data Results Error %

Capacity (W) | 15.3 15.41 0.72 | 832 8.35 0.36 5.54 5.55 0.18
Power (W) | 6.57 6.47 152 | 214 2.09 234 1.4 1.37 2.14
EER/COP | 2.33 2.38 215 | 3.89 4.00 2.83 3.96 4.05 2.27
Pdisc °C) | 3083 3065 0.58 | 2546 2512 134 | 2609 2555 -2.07

w(C) | 861  895.98 406 | 1246 1209 297 | 1288 1245 -3.34

> HIFARTR

Full load Half load Min load

Item Test Simulation Relative Test Simulation Relative Test Simulation Relative
Data Results Error % | Data Results Error % | Data Results Error %

Capacity (W) | 18.12 18.3 0.99 | 9.37 9.41 0.43 4.87 4.88 0.21
Power (W) | 6.47 6.45 031 | 293 2.9 102 | 1.65 1.68 1.82
EER/COP | 2.80 2.84 143 | 3.20 3.24 1.25 2.95 2.90 -1.69

Pdisc ©C) | 3075 2967 351 | 2802 2799 0.11 | 2445 2462 0.70

(°C) 734 819 11.58 865 844 -2.43 898 896 -0.22
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Sound field of a plain fin Sound field of a straight strip fin



YEZALE RS 5

=20.00
—
_-am ﬁ
o Ty o
2 —2sm0 o
oy 7
21
-32.00 |
1%
—-3E.00
—40.00 15
—44.00 12 ——
-48.00 k] HinE=
; I
-52.00 & L
-56.00 3l R | |
-6 00 o
15 TZE1 1242 1265 1284 TA05 TaEE Ta47 T3R8 1588 T4 0 150 00 450 600 750 900 1050 1200 150 1500
/(g
f(Hz)
Pressure fluctuations Sound pressure level spectra

on the volute tongue on the volute tongue



% oA = DL

ong University

STAR

PEOSTAR 3.10

15-FEB-01

Af sources

[dimensionless)
CAL Mx= 1154

LOCAL MM= 0.0000

11.54
- 1072

9.893
9068
g 744
7419
£.595
5771
4945
4122
3798
2473

1.649
0.gz44
-0.3576E-06

=



B Heaas

> SEIb1. FHEE2. FPAL 3mmE M H A AR KT

el g

300 R TET I X 300 R TET I X 0 X B X
T=0min T=1bmin T=40min T=60min T=90min



»ELELY 9 1 A

) Tong University

> SEih2. BEHEE2. FPA1.5mmiE S0 #H R kit 12

30 X TH pULY ] 30 X 3 X TH] 30 X T B R
T=Omin T=15min T=40min T=60min T=90min



@y rriist 400 42 B U BT
> ﬁ*ﬁ%ﬁ%ﬂ@fﬁﬁ tt

CETS YT

THE

iR E

o ZWSE. BHEE3Mmm.
FAE E1.5mm;

. XPHTH: RiE2mls. B
IR EES.7g/m3, By B [A] T=60min
460min. Xbgiie: BEF—emvEE.

— c—




J: ﬁi ﬁ)t % g University 2:5 ie
» PNERWUKRKTEEMEL, BARER B,

>

>
>

NERWE WIS ANERESE S RERE AR, B
R e AR R I BRE B RN E AR R AVE S 0 R B 2R

R/NERAE KBRS, D& =508 ] v 77 R 5 7 B 4
NERKB R &S RERRB A EAR, JFEETR;

BT MNERIRES, FEFRITBRDRE. B =
W BT B SR ERA il T REE B0 B
(&

ARRPNERFIR T HRENT R, ENZREBRERERS
KRR




. mx u S k- /NERIE WAER SRR

Xiangchao Huang, Guoliang Ding, Haitao Hu, Yu Zhu, Hao Peng, Yifeng Gao, Bin Deng. Influence
of oil on flow condensation heat transfer of R410A inside 4.18mm and 1.6mm inner diameter
horizontal smooth tubes. International Journal of Refrigeration, 2010, 33 (1): 158-169

Xiangchao Huang, Guoliang Ding, Haitao Hu, Yu Zhu, Yifeng Gao, Bin Deng. Condensation heat
transfer characteristics of R410A—oil mixture in 5 mm and 4 mm outside diameter horizontal microfin
tubes. Experimental Thermal and Fluid Science, 2010, 34: 845-856

Haitao Hu, Guoliang Ding, Wenjian Wei, Xiangchao Huang, Zhence Wang. Heat transfer
characteristics of refrigerant-oil mixtures flow boiling in a horizontal C-shape curved smooth tube.
International Journal of Refrigeration, 2010, 33 (5): 932-943

Xiangchao Huang, Guoliang Ding, Haitao Hu, Yu Zhu, Yifeng Gao, Bin Deng. Two-phase frictional
pressure drop of R410A—oil mixture flow condensation inside 4.18 mm and 1.6 mm |.D. horizontal
smooth tubes. HVAC&R Research, 2010, 16 (4): 453-470

Xiangchao Huang, Guoliang Ding, Haitao Hu, Yu Zhu, Yifeng Gao, Bin Deng. Flow condensation
pressure drop characteristics of R410A-oil mixture inside small diameter horizontal microfin tubes.
International Journal of Refrigeration, 2010, 33 (7): 1356-1369

Guoliang Ding, Haitao Hu, Xiangchao Huang, Bin Deng, Yifeng Gao. Experimental investigation and
correlation of two-phase frictional pressure drop of R410A—oil mixture flow boiling in a 5 mm microfin
tube. International Journal of Refrigeration, 2009, 32 (1): 150-161

Haitao Hu, Guoliang Ding, Xiangchao Huang, Bin Deng, Yifeng Gao. Measurement and correlation
of flow-boiling heat transfer of a R-410A/oil mixture inside a 4.18 mm straight smooth tube.
HVAC&R Research, 2009, 15 (2): 287-314

Hai-tao Hu, Guo-liang Ding, Xiang-chao, Huang, Bin Deng, Yi-feng Gao. Pressure drop during
horizontal flow boiling of R410A/oil mixture in 5 mm and 3 mm smooth tubes. Applied Thermal
Engineering, 2009, 29 (16): 3353-3365



‘xiﬁ ar¥

2% a2 AL RS R

Hui Pu, Guo-liang Ding, Xiao-kui Ma, Hai-tao Hu, Yi-feng Gao. Long-term performance of air-side
heat transfer and pressure drop for finned tube evaporators of air conditioners under intermittent
operation conditions. International Journal of Refrigeration, 2010, 33 (1): 107-115

Hui Pu, Guoliang Ding, Haitao Hu, Yifeng Gao. Effect of salt spray corrosion on air-side
performance of finned-tube heat exchanger with hydrophilic coating under dehumidifying conditions.
HVAC&R Research, 2010, 16 (3): 257-272

Hui Pu, Guo-liang Ding, Hai-tao Hu, Yi-feng Gao. Effect of salt spray corrosion on air-side
hydrophilicity and thermal-hydraulic performance of copper-fin heat exchangers. Heat and Mass
Transfer, 2010, 46 (8-9): 859-867

Hui Pu, Guo-liang Ding, Xiao-kui Ma, Hai-tao Hu, Yi-feng Gao. Effects of biofouling on air-side heat
transfer and pressure drop for finned tube heat exchangers. International Journal of Refrigeration,
2009, 32 (5): 1032-1040

Xiaokui Ma, Guoliang Ding, Yuanming Zhang, Kaijian Wang. Airside characteristics of heat, mass
transfer and pressure drop for heat exchangers of tube-in hydrophilic coating wavy fin under
dehumidifying conditions. International Journal of Heat and Mass Transfer, 2009, 52(19-20): 4358-
4370

Xiaokui Ma, Guoliang Ding, Yuanming Zhang and Kaijian Wang. Airside heat transfer and friction
characteristics for enhanced fin-and-tube heat exchanger with hydrophilic coating under wet
conditions. International Journal of Refrigeration, 2007, 30 (7): 1153-1167

Xiaokui Ma, Guoliang Ding, Yuanming Zhang and Kaijian Wang. Effects of hydrophilic coating on air
side heat transfer and friction characteristics of wavy fin and tube heat exchangers under
dehumidifying conditions. Energy Conversion and Management, 2007, 48 (9): 2525-2532



. By pERArt 275 CER3- BHLH T B St it

®

@

®

&®

®

®

®

®

Weijiang Zhang, Chunlu Zhang, Guoliang Ding. On three forms of momentum equation in transient
modeling of residential refrigeration systems. International Journal of Refrigeration, 2009, 32 (5): 938-944

Zhigang Wu, Guoliang Ding, Kaijian Wang, Masaharu Fukaya. An extension of a steady-state model for
fin-and-tube heat exchangers to include those using capillary tubes for flow control. HYAC&R Research,
2008, 14 (1): 85-101

Zhigang Wu, Guoliang Ding, Kaijian Wang, Masaharu Fukaya. Application of a genetic algorithm to
optimize the refrigerant circuit of fin-and-tube heat exchangers for maximum heat transfer or shortest tube.
International Journal of Thermal Sciences, 2008, 47: 985-997

Zhigang Wu, Guoliang Ding, Kaijian Wang, Masaharu Fukaya. Knowledge-based evolution method for
optimizing refrigerant circuitry of fin-and-tube heat exchangers. HVAC&R Research, 2008, 14 (3): 435-452

Guo-liang Ding. Recent developments in simulation techniques for vapour-compression refrigeration
systems. International Journal of Refrigeration, 2007, 30 (7): 1119-1133

Junwei Hu, Guoliang Ding. Effect of deflecting ring on noise generated by outdoor set of a split-unit air
conditioner. International Journal of Refrigeration, 2006, 29 (3): 505-513

Junwei Hu, Guoliang Ding. Effect of the air outlet louver on the noise generated by the outdoor set of a
split-unit air conditioner. Applied Thermal Engineering, 2006, 26: 1735-1745

Guo-Liang Ding, Chun-Lu Zhang, Tao Zhan. An approximate integral model with an artificial neural
network for heat exchangers. Heat Transfer-Asia Research, 2004, 33(3): 153-160

Jian Liu, WendJian Wei, GouLiang Ding, Chunlu Zhang, Masaharu Fukaya, Kaijian Wang, Takefumi
Inagaki. A general steady state mathematical model for fin-and-tube heat exchanger based on graph
theory. International Journal of Refrigeration, 2004, 27 (8): 965-973

Guoliang Ding, Chunlu Zhang, Hao Liu. A fast simulation model combining with artificial neural networks
for fin-and-tube condenser. Heat Transfer — Asian Research, 2002, 31(7): 551-557



Y EXAL¥

Shanghai Jiao Tong University




