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Air flow analysis of the effect of Stirring Fans in Air-conditioning facilities
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We calculated the numerical value of air-conditioning in the large lecture room of our university. Examining energy
conservation from the results and executing it are meaningful. Various conditions are set, an analytical result is put out,
and the experimental measurement is performed. We installed the boundary conditions in a subspace of the large
lecture room and calculated. In this subspace, there are an air-conditioner, a pair of total enthalpy heat exchanger and a
stirring fan. They are equipped in the ceiling side. The effect of energy conservation has been seen in heating system
when the experimental measurement was done. In this paper, we discuss the effect of air-stirring fan and compare the

calculation results with experimental measurement.
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Fig.1 Location of measured poinis

2. 2 RERIEEER

Fig2 122 A 3 H, Fig.312 2 A 4 A OEMIRENERRET9 .
i B 3 ZEEPRRITOFRHE - HLE - B EICRT DR
ICHERT 5.

Copyright © 2007 by JSFM



L] M i N e

\

o wall

FEFESSISFFFFYINTRRNNr TU Y
VPHOHDI PO UIHVOVT HOHUDTHDTHUD W

Fig.3 Temperature on 2007/2/4
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Date Feb.3 Feb. 4
Measurement time (h) 5 7
Mean temperature (*C) 7.6 7.0
Gas consumption (m”) 11915 | 20.157
Gas cor:smrlpﬁon(m3/h) 2,383 2.879
Electricity consumption (kwh) 19.82 27.02
Electricity consumption (kwh/h) 3.964 3.860
Crude oil equivalent (I'h) 3.851 4413
Table.1 Energy consumption
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Fig.5 Boundary condition of stirring fan

EBHE T 7 OB TR, SERIC Lo TETMELE.
BT 7 DT A - TL BETERIHT 3P0, STAR-CD 121
VA b= ST Z A 7 INLET OBERG R 5, fiflkT 7
ARRhRRE, R UEE a7 7oA D, BROA>TL HFre
HT< PR Sivs. 29 LT 7 @R EEAN, W
FTHRIEAHHET D, ZOBT-4 Fig 51577

3. 2 BENw

REERRTERIHT, 2007 4E2 A 3 H OSSR ORicHiZ -
D BPNRE T — 2 bR LT 15°CER ISR
L, B/NREEXT.6CL LT,

ZESHEOMH LIRS, Fig 2 KIHUE CoORIEHHHERIL
T23CE Lis. SRvANSROWH LIREN, IRz
© R U CHIIEA 12, 8°CE Lis. BT 7 L OZEEHADH]
HFRAEIE, EPPIHHERRE 15°C& Lz,

4. FiESHERICLDET 7 ORI
YIEIOHARER D, FCREREL T L C 2R BOHE
EREBDZLERVIEL, AbETAAT 7/ OHEA{T2o
7. 1 AT v 7B O R%, Table2 IR AEIE L LT, Figé
WIHREDSRE LT, Fig7 I Rifmo&isdn s L TR

T:temperature("C)
without fan operation | with fan operation
MaxT  MinT 22.8 12.8 2.8 12.8
MeanT ~ RMS 18.3 1.27 182 1.12

Table .2 Comparison of results with and without fan operation
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without fan operation
Fig.6 3D-surface (1% :contour map of temperature)

with fan operation
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without fan operation with fan operation
Fig.7 Centerslice section (1% :velocity diagram)
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without fan operation

with fan operation
Fig.9 Centerslice section (4™ :velocity diagram)
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T: temperature
T (C) Measurement Calculated
Location T Mean T RMS
on floor 20.25 20.2705 0.947143
on desk 19.25 20.1238 0.722812
below ceiling 21.50 20.1973 0.697614

T: temperature(‘C)

Step without fan operation with fan operation
% MaxT MinT 2.8 12.8 2.8 12.8
MeanT RMS 183 1.27 182 112

2% MaxT MinT 29 16.0 29 16.0
MeanT RMS 19.8 0.87 19.7 0.78

3™ MaxT MinT 229 16.7 29 16.6
MeanT RMS 20.1 0.78 20.1 0.73

4" MaxT MinT 229 16.9 29 16.8
MeanT RMS 202 0.76 202 0.72

Table.3 The change of numerical value by repetition

without fan operation with fan operation
Fig.8 3D-surface (4™ :contour map of temperature)

Table 4 Temperature with fan operation
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Fig.10 Contour map of temperature with fan operation (y=350)

16.80

Copyright © 2007 by JSFM




