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Abstract

Turbo-fan for ceiling cassette type air conditioner doesn’t operate in general volute. It is operated by porous
material, heat exchanger. Heat exchanger increases resistance of air conditioning system and disturbs exit-flow of
impeller. Therefore it has some influences on impeller capacity. In this study, we want to know that influence of
exchanger on impeller capacity for ceiling cassette type air conditioner. To research, we made circular case that
didn't have asymmetric part unlike rectangular case. With and without heat exchanger we measured total pressure
and static pressure of impeller and three-dimensional rear flow field. From the result, a turbo fan , installed in the
3mm back of fan and operated in heat exchanger, experienced 2%~5% total pressure loss over all flow rate. With
heat exchanger impeller efficiency decrease as flow rate decrease when flow rate coefficient was below 0.18.
Especially when flow rate coefficient was below 0.12, there was 20%6~30% decrease of impeller efficiency.
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Fig. 1 Test Turbo Fan
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Fig. 2 Test Rig Layout

Turbo Fan® 35mm $4ho)] Sngkr)7} AX =Y fino] wiE-& =l
o] A4S Fatal YA, coil & 3P E FAEH ok W YT
o Bell Mouthol] Ax|5lo} otAet Y1LHES G237, M
HZ 3A57F Aose BEHE A5,

Ao A 5T 3 EB(S-holes pitot tube)S 083} =3

3}2‘;5}. 5% JEBS Fig. 3904 B uje} go] FUo] 17)9)
FH FdA 08, AstddoR a7ie] o] Ak £
e 47 YE ‘Pro el 5% -"]E"r_}“‘e‘ AX8ka, 1 $A
HE#o] o]F&E he Z, 89 Z(yaw
l(ptch angle, §)9] ?E of EHO}OQ 570 19
A

3
PRae ednh 7 Hed 2dsar
zZ|A

=
AstAEE A jgil%a SEue 2718 gopd F
7o) 5% AET&Q] ZA9gelrh HAFAE Fohk= Wl
olg] 7HA7F ot 2 oﬁ?Oﬂ/ﬂE AAo| folatn &5 7}
o] dato] H|wA A& Matsunaga 5ol A 5F HNER
o] g4 2 numbering system¥} notationS- Fig. 4.0l A|AISFA T,

i-rl e o

O

} X (Stem Axis)

Fig. 3 5-hole pitot tube configuration and coordinate system

United electric controls A} DAI2S 5% WEHE o]-8319)

616

3, ScanivalveAte] DP10301 A/ UBHE o] &3] &g [}
Azz dgsilon, 10000719 dolelE Fasitt ¢Ee
S AT §54L AFHEke g 360 Aol oz
FdolA Ao 2 Smm Bojd XA 2O T Imm
AR 97l & 58 JERS o|-&3ta] 700, 900, 1100 rpm 3
7HA gl digte FHE WA A SHsG o
gAlo] 2o A2El FHEAS YolH] A3 Fig. 324 B
e} o] Alojx &7 2704E FAsto] FstAt.

AT FFY 242 7P (Kanomax)AH 18 EAE o4&
sto] Z2AFto] WA HHEL o]q3t] A&

5 HEHS e 53 YAR olFd] A, 2749 &
EH% BEE o]gsla] A A2e 249 o|FAAE A3

2 Shte] 28 HEE ARESH, AA 9] e AT

—’E AEE ¥t 7+ EEel Aojx= Motion Controller®} T-&
=2}olH| (Power Drive)2 AEste] AFER Aoj3it).

deole] #5534 SAd 283 ZEE AT F UEF,
Labvieweh= 288 9lo] =g 8e o]fdle) TgaHoz 3
k.

Qzagko . ALwslE dolny] s SBASY Ao
&, FMATE olElY Ao s AoJsiylrh
o——Q )
60xDBU
__P=P, 2
Cp st 1/2 ,OUZZ ( )
_ PP,
=175 o} (3)

Ao R 360°A139 dFe 7N FEHE SAEY
o Gudb] f5¢ B glo] 9F % ol ol
AFAA BIPEAE A GFol EASHIATE 700mpmol A
T $=0.0635, 900rpmol A= ¢=0.0658, 1100mpmol A= $=0.0633
°l 89} Aol A W‘Ol ek kA Olfﬂfﬂ H’elf‘ﬂ“
2 Turbo Fand ZHs 9ol @4 % v]A= f3dgolA
At glom, HIAA fEdd diEide dAR LO} OME
Z AT =T Al

Fig. 4 = FAbstE Z*"“é%ﬂ’]”i FEAT7E 0.1 o
o FHFAE ZE g ﬂ]o}oq dud] gle AR
Ashdsol Ashdr. oP<] 3 AT 01 olgte] FRelME
Lsle FudrE FAY 49 4 AP sl Ei A et
I & % T Yk 25 dudrle g¥ew dudrPt
812 Bl sl kel XMQJL iSRS %L’“ At

Fig. 5 < FARIskd $4A5S vehild. 4] sds%
Soll oheld Aol & "é%éb_ AEe ¢ A TR

Bl dldgfsel ok 7He o Euler*—M] &1 ol A
Fo] &7l adz §AFHA Eefy, E79 AR
o Eudat Aoke] ek QJFE A At oo A
A FEHA 9=0198 olME FUAF) 002, AEA o5t W



700rpm {without H.E)
900rpm (without H.E.)
05\ == 1100rpm (without H.E)

= n @ 700rpm (with H.E.)
g Y A 900mm (with H.E)
Q LN
E 04 ! B 1100rpm (with HE)
(] i /:Af LR B
3 . o Tl
° kA
S 03 [ )
«n a )
o =
a
o 0.2
=
]
=
N ‘

0.1,

|
00 S . - S

0.05 0.10 0.15 0.20 0.25 0.30
Flowrate coefficient

Fig. 4 Vanations of static pressure at impeller exit
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Fig. 5 Variations of total pressure at impeller exit
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Fig. 6 Variations of impeller efficiency
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Fig. 7 Variations of total pressure loss by heat exchanger
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