Modeling and Analysis of an Air Duct Unit

519070

7.5kW GREATLAB CoilLab

Abstract To simulate a 7.5kW air duct unit, GREATLAB was used for system modeling and CoilLab was used
for fin-and-tube condenser and evaporator coil modeling. The system model was validated by using the
experimental data. The validated model was then used for some key parameters analysis and optimization,
which made the system performance further improved. The study shows that the system modeling technique can
help improve the product design efficiency, and reduce the prototypes and lab tests.
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kw 7464 7463 7410 7387
kw 2899 2899 2937 2898
W/W 2.57 2.575 2.523 2.549
m3/h 1258 1260 1260 1324
m3/h 4000 4000 4000 4000
kPa - 41.5 31.1 -
kPa - 25.9 25.9 -
kPa 2150 2151 2185 2130
kPa 594 594 595 590
9.6 9.5 9.6 8.3
88.1 90.0 91.1 90.1
39.1 38.2 39.1 37.8
kg 1.750 1.778 1.806 1.850

33(4): 729-38.
[5] SHAO L L, YANG L, ZHANG C L. Comparison of heat pump

[1] BROWNE M W, BANSAL P K. Steady-state model of centrifugal
liquid chillers [J]. Int J Refrig-Rev Int Froid, 1998, 21(5): 343-58.

[2] BROWNE M W, BANSAL P K. An elemental NTU-epsilon model
for vapour-compression liquid chillers [J]. Int J Refrig-Rev Int Froid,
2001, 24(7): 612-27.

[3] FUL, DING G L, SU Z J, et al. Steady-state simulation of screw
liquid chillers [J]. Appl Therm Eng, 2002, 22(15): 1731-48.

[4] ZHAO L X, SHAO L L, ZHANG C L. Steady-state hybrid modeling
of economized screw water chillers using polynomial neural

network compressor model [J]. Int J Refrig-Rev Int Froid, 2010,

performance using fin-and-tube and microchannel heat
exchangers under frost conditions [J]. Appl Energy, 2010, 87(4):
1187-97.

[6] SHAO S Q, SHI W X, LI X T, et al. Simulation model for complex
refrigeration systems based on two-phase fluid network - Part I:
Model development [J]. Int J Refrig-Rev Int Froid, 2008, 31(3): 490-
9.

[7]1 SHI W X, SHAO S Q, LI X T, et al. Simulation model for complex
refrigeration systems based on two-phase fluid network - Part II:

Model application [J]. Int J Refrig-Rev Int Froid, 2008, 31(3): 500-9.

32
AD AD EMC
[1] WWW.TIsensors.com TEXAS INSTRUMENTS SENSORS
6 [2] UL1699 Arc-Faulf Circuit-interrupters[S].
AFCI

40 2013 07



