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Blade(50), Blade Bar Zt=(a), Blade Bar A °](L), Blade €71 Zt=(B), 4! body Z°IM(160mm)

<9 1-1> AAE 2 HH
(3) &4y F7|cd A @ B4
O A7H B4 F8 SAHA%

T8 AR w9 AA Hal FENIVOLA/MIE 3=
Hj gl A4 rpm 670
N 7N 9
BRI 180~260

NS A 0.9
°er T -25~40
25 A9 230VAC 50/60Hz
Eali m’/h 5,200
<E 1-1> F8& SHAR
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o7 7}2 8m, A& 8m, o] Sm=E 2
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Tol w715
g2 AN 97, Belel= Zhw 23°+3, Ed#le]= ub o] 15.5cm, He

)

ND

- eol=

7l1+2. 52 CFD

=
=

ol= u} Zt% 10°, Ego]l= Z} WAL 5785mm?)

<Y 1-4> CFD &Al:

M
fu

©

p=N
=

Wl v del:= 13.5cm, 15.5cm, 17.5cm, €70 vF 2= 7°, 10°, 13°,

HAL NG 5,785mm2(100%), 7,651mm2(11

ZFI= 18°, 23°, 28°, U7l E#ol=

= 7

# o]

5%)

vl Zo] 15.5cm, 49

=

7} 23°43, o)

= z

971, =elel

PN
T

dol= 7} WAL 5785mm?)

A =gk AR N

e}
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° = CFD
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W e 7] @2 AT <& @ I FA, 2 2 WA 2A

- A8 7 AS AAs] et FELIE 7139 SbarEa At sk A A A, AsS
W) FoE AA 67HAY 21057 AF A1E)S FYsHS o
- e (%) Blade Bar | €71 &%
3_; AlY 24 2@ B4 Blade Bar | Blade Z o] N 71}
Zt 5 Z = (cm) H A mm?)
AgATe 71Fo] E +3F
©) 2758 @ 10 23 15.5 9(5,785)
AY =4 1) 7 23 15.5 9(5,785)
@ | Edlol= v Ztxe wE 7] F 10 23 15.5 9(5,785)
s} 13 23 15.5 9(5,785)
=) 7 23 15.5 9(6,653) CFD
® |zdol= 27 15% Fof A k| 10 23 15.5 %6,653) | mye
Ztwel whe 71R #st 13 23 15.5 9(6,653) =0
HAg =7 3) 10 23 13.5 9(5,785) =k
@ | Edol= n} Hdolo| w2 7]HF 10 23 15.5 9(5,785) o) 3o A]
3} 10 23 17.5 9(5,785) 21 3}
A3 =4 4) 10 18 15.5 9(5,785) S
G | 2gol= zZtvd wWe /& 10 23 15.5 9(5,785)
3} 10 28 15.5 9(5,785)
A8 =7 5) 10 23 15.5 9(5,785)
® |Eeol= A % Eelol= 2 10 23 15.5 7(7.651)
7)o WE E& Ay

< 1-2> Alg =271 A7

O
>,
i)
M
1%
o
Ao
<t
N
Y
g
2
i
=
e
S,
2
L)

FAN BLADE AOROGRFFNI I | T -
|
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o 3 d AG, TEd 2e 2 F3 8%, 24 43
O AR WelEE BEE AREA Ao 47 S5l %30) ols) BHE A

ALa

(1) N Bul=e A1z

_ AE ]
ik A wa T A A
) \ { Ic-13 W 2tel v © 110~240, hz : 60
M N nemsss | T w : 40~195, rpm: 700~730
) | Ic-13 W e ahel v 1 110~240, hz : 50
Y. ] Tk n0:13830 T w : 55~200, rpm: 700~730
. . | Ic-13 o E2hel v 1 110~240, hz : 50
/ ] i no:13835 T w 1 70~230, rpm: 700~730
. ) | c-13 v e bl v © 110~240, hz : 60
»"' Tk no: 13825 T w 1 40~195, rpm: 700~730
- % | Ic-13 v © 110~240, hz : 50
5 ] F] ES HE (?_]_
»“‘, N e 13830 et w : 55~200, rpm : 700~730
6 % E | T Ic-13 o ghel v © 110~240, hz : 50
»“‘l S not 13835 | w 1 70~230, rpm : 700~730
| m 4" _ . _ )
2 A LY Ic-13 — v 1 110~240, hz : 50
{3 4 no: 13825 w : 40~195, rpm: 700~730
T ) 10 :
g \ N 1C-13 ol v 1 110~240, hz : 50
r PIRS no: 13830 w © 55~200, rpm: 700~730
o ' R Ic-13 . v 1 110~240, hz : 60
| b nos 1383 | w © 70~230, rpm : 700~730
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‘m IC-13 v : 110~240, hz : 50
10 ol EE el
= ' no: 13825 w . 40~195, rpm : 700~730
11 i} o IC-13 Wl v : 110~240, hz : 50
2 ' no: 13830 w : 55~200, rpm : 700~730
12 ’}@’ IC-13 Wl v : 110~240, hz : 50
no: 13835 w - 70~230, rpm : 700~730
R : 220, hz @ 50
13 ' MFM-1581 ek ¥ 5
w - 200, rpm : 710
. : 220 / 380, hz : 50
14 ' MFM-1583 uk 7 7] ¥ ’

w - 200, rpm : 710

=1 D22 hz :
I 1 MFM-1783 T2 7] v 0 / 380, hz : 50

15 L bt
i &7 w . 400, rpm : 710

v : 220 / 380, hz : 50
w 750, rpm : 710

16 MFM-1983 57 7]

v : 220, hz : 50/60
w: 118, rpm : 970~990

17 146255SJA E] etof] ~

lade Zt% 23°, Balde Bar Zt= 10°, Edol= 4 770(&7) H2(5,785
5.03m/sE AT 4 Ae AFA FujEE fAF 2 2dS 3]

O

¥

N

M

riet

i)

(]

o w

(2) 28 AZMOTOR+ ASSYS)

D 2 (Type): CONDENSER RUNNING MOTOR FOR CEILING FAN

@ AY (Powersource): AC220V, 60Hz, 8Pole

@ #ZdlA (Condenser): MF 450VAC/6.04F, AFZF=#], 187REC

@ #7174 EA (Electrical Characteristiecs)

_23_



=y 9 = gol #Pr 3t (Full—L_oad? #—‘jrl"@ré} (No—L:oadz
FEA 5184 F=TA 584

A5 (Current) A 1.50 +15% 0.66 +15%
2= (In Put) W 300 +15% 93.0 +15%
7}3] A (H Speed) RPM 535 +50RPM 892 +5RPM

<E 1-3> A7 F EA

® ZAA% (Connection Diagram)

Main ] i
e —— 111100 o o
e
Sub
— T £ al
== =
TP
FB[MDE]
=]
H (52

©

A= (Lead Wire): HVSF (0.75mr>><¢200£20mm)

@ =1 (Power Cord): VCTF IEC53 (1.0mr<¢1.5M%50mm)

©
N

A5 (Insulation Class): BZ
©Q 2545 (Temperature Rise): At Full — Load
(Winding): T 90deg (MAX)
- AAl (Core): T 90deg (MAX)

31 W& (Rotation): AAFZFHC.W) & HEAA(C.C.W)

@ &% <5 B35 %A (Thermal Protector): ST-22 (140TC) or 32 3*,

®

BHZ=41 (Life): 3 & 1 Year.

@ A< (Audible Noise): 50dB MAX.

MOTORSFE 0 7 AA AL F42 9l7}ste]l MOTORAW 50cm AglolA 227
"A" SCALE® ZA43tH, fhae& 25dB ofst® g

AF8-%7 (Shaft Position): Horizontal (From Shaft)

® dAW= (Dielectric Strength)
AT AAZHS 1,800VE ¢l7tste] 127 Ar]ojof shc},
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1 #138}F (Insulation Resistance)
Ax ¥ FATke] DC 500Ve] Ak 7Hebis o 100MQ o] dd A.
0 E+=A8Z7A(Standard Test Condition)
2% 20T, ¥% 60%% 3t}
(3) MOTOR TEST DATA
MODEL RATING | PHASE | INPUT | POLES | RPM | VOLTS | AMPS | WEIGHT Hz
FAN CONT 165 8 660 230 0.9 8.6 50
oAF | 0.07kw/
IP55 8 670 230 0.90 8.6 50
0.10hp
@O NO - LOAD TEST
@ LOCKED-POTOR TEST
ROTATIO | VOLT
VOLTS | AMPS | WATTS RPM Hz CON,V | CON . . AMPS | WATTS | HZ
220 0.660 91.3 892 60 6.0/450 220 1.36 271 60
@ FULL - LOAD TEST
SPEED | VOLT AMPS | WATTS | RPM HZ CON,V | stvoLT | CONDENSER H| a1
1STEP 104 0.402 78.6 217 60
2STEP 132 0.615 122.4 286 60
3STEP 161 0.861 174 364 60
4STEP 180 1.051 216 412 60
5STEP 220 1.462 300 535 60
@ TEMPERATURE RISE TEST - deg
M
CON. VOLTS R1(Q/C) R2(Q/C) RUNNING | Nomal COLL HZ LOAD SIZE
6.0 220 53.89/20 63.5/20 Ispeed 45.4deg 60
6.0 220 53.89/20 71.23/20 5speed 81.9deg 60

(® CORE STANDARD

6. WINDING TURNS

7. CONNECTION

STATO

PARTS R ROTOR

Do/Di 138/85 84.3/20
AirGap 0.30
Length 50 50

Slots 36 45
Skewd 2.0
Material S-60 S-60
Endring 8x6.5mm

NOTE - ROTATION : FREE (RIGHT&LEFT )
- LEAD WIRE : HVSF 0.75Q

- BEARING : (F); #6003RDDZZ (R); #6003RDD

<3t 1-4> MOTOR TEST DATA
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A gl &E AL AT HEAE o] F el 9
o}, Qdor} 7 &8 ;o] Lo w

=9 TRIACS o] &

Transe] Types] 35 A 300WE Aol T AL Sstepsel ALAE o1 881901
QEAS) A5 ulel WA R FEUAE HAch 00WAA A AT S gE

(1) TransE o] &3 W

O CFDEA<&
== 7

stom =3

9l

G7) vk doli= 15.5cm, g7 Bf
= & N 7,651mm*(115%) % 2 4]
: %8}04 AL Sstepon ST W A4
Istep 100VZ£5, Z2step 130VZED, 3step 160VED, 4step 180VEDL, Sstep 220V

o

N
X
|

+50]t}. T3 SstepollA] 2H]AHo] 300W=E 7FE A Yelyth AAE A=
WAl " g8 58 Este] 280W=E AA Az
O A& et 5 AH| 2= AFE " AEZ](HIOKI 3280-20, Hioki EE Corp, Japan)&
ol g3l SATNL Edlxe] FAHOoRE 23 IP T3] HAEsty] & Hash
HAoR k2 A AHS oy F A5 HAY Zdo] AR dAAFa EHoR 1
A A7 E Bl ddbg o g oydo] A S| AS AFEEIT
1. NO - LOAD TEST 2. LOCKED-POTOR TEST
VOLTS | AMPS | WATTS RPM HZ CON,V CON ROTATION | VOLTS AMPS | WATTS HZ
6.0/45
220 0.660 91.3 892 60 0 220 1.36 271 60
FULL - LOAD TEST
SPEED | VOLT AMPS WATTS | RPM HZ CON,V ST,V CONDENSER H]i
ISTEP | 104 | 0.402 | 78.6 | 217 | 60
9STEP | 132 | 0.615 | 122.4 | 286 | 60 43
3STEP | 161 | 0.861 | 174 |364| 60 52
4STEP 180 1.051 216 412 60 48
5STEP | 220 | 1.462 | 300 |535| 60 121

¥ 1-5> stepd #A714 EA

_26_



O ZHYHEE Trans 24
FAEE WY HAdES 280WH o2 TRANSE AA A2 &9l t).
12 Aol 280W& A4 A/ 220(V)*1.272(A) o] T},
-y FYa A = 3E H 2% 1 105°C, % A%dA : 55°C o]&h)
- g 71F] g FHda2e A F EF
= 22 Ay AAE 280W AASIe] STEP 1-59] At AF 3AF 5 WA ] A
Al A=)
12EAe N = \/§><E1 o] FAlo oA A9 AYH, JHEAF, a8, Fojud
LA v 1 27T><f><Ae><Bm T . L=, \w =oAL, , U
A, Fole] AHUE, T 5 AEste] 6208S A HAY. 12447 6209
S AAR 1STEPY 244t 104VE AASH7]) 98] 23 AXF 54
(N2=E2/E1*N1)3} ZFo] N2=104/220%6200.2 1518102 AA A|2= <t 2STEP
~ASTEPE & ¥ o7 2x @AAFE 390, 457, 507812 AA s ¢ ddch
L3k 5STEPS TRANSE o] &38hx] &a 8 ALS AH A1e & 4 A=F A7
gt
(2) MI=AE o] &3 WY
O AC EH+= 320w W& Ag¥S AAsta, st AAZ FHSHA 48] 7153l
“Tooj " At ACEHE A&gozH Mo S5 A7|H o=z Aojsle] Qs
T Y 2 4o HEF AA AFsATt
O ACEH T35 93] =Y éE% xﬂoié}lll aHE FZde] 3| AR ACH Qo] vitjA
A71S AR o2 fFeste] 28 3 A7|S A s
O TRIAC+= 3709 Triodes 7}z AC switcho]™ <FHlskA] ol T},
VR DIAC ; TRIAC
%’_,\/V\l -L :‘ T1 Leraf‘;'lc'l‘_”\rs::;i =1 h Te-Ted \.-?|_'d§-e- : M:wren'.
i S iheatage . /. :
; Y B
© -
Gate current ]—l |_| I_] t
O Triace + T=+x -9 gate current’} ©| 5322 AC voltage7} + T+ — o4 ojw #F
Fo A=A ON AEHj= 8 o5ttt o]ef o] Triac wFA=HS A|st= 45 7f
T Aol vteA 2 A dAA 97 T L A A Eo] ALEEH A Q)
O Triace] WS A4 o2 Wk OFF #<¢ VDRMS 7] 71t}
O AF&32 dadrz #4500 A AGAFIE o] ks 2HeHA] Z=E fulo]x
o] AFgS AAsAY
O Gate 153l EdA AF UHS A% Tj=25CoA HAN#HS 13, 74351 &
ool ACE AFE SHoEHN Edto]do] ON ez Hr}.



uh) TF AAE SF I TF AA
(EE3 A 5, G A, gl kel e Anjdg A9)
O Mo whgte] A7l 2ol shsel osfiA 7t bl RE ] Al7le] wheh depxivh 2ol sl

7 WSS vhghs A 2io] Bu] witel wigre] Rtk dRbH o2 Il A4
7} “‘—‘l#% Hers I A4 Ao] vpighe ofajx]al Ago] Aozt TS I
HA T BAZE Zown, WAo] a1 £Evh o FFd ol A ). 3|5 wE
I g7 Aa AT 2w Gl e B2 Aol

N AFE A8ske adlol= o 7HA7F Aot el sk 4 As

W4E gho] A o] AeR A )=l Al hE AL
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220

0.660 91.3 892 60 6.0/450 220 1.36 271 60

@ FULL - LOAD TEST
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<719 1-14> View of the experimental greenhouse

Product name

Ceiling type indoor unit

Function Combined heating and cooling
Model AMO83FNMDBH1
Power Specifications 220V, 60Hz

Cooling Heating
Performance 8.3kW 9.3kW
Power Consumption 220V 220V
Driving current 1.47A 1.47A
Refrigerant R-410A

<3 1-8> Specifications of heat pump system
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HOBO pro v2 U23-001A

Operation Range

-40° to 70°C (-40° to 158°F)

Real-time Clock

+1 minute per month 0° to 50°C (32° to 122°F)

Battery 1/2 AA, 3.6 Volt lithium, user-replaceable (HP-B)

Battery Life 3 years with 1 minute or greater logging interval

Memory 64K bytes memory (approx. 21,000 temperature and RH
measurements)

Cables No cables

Launch Modes

Immediate start; delayed start

Offload Modes

Offload while logging; stop and offload

<3t 1-9> Specifications of temperature and humidity sensor

O A3 W2 25 542 18:005H 547 SAsislon, 1daed As I deelA
=% W N A, oAl AR Aes B =g W 37 A, 39Akl BE AAF,
AAES 23 T of W AN 27 =8 W A, 4dAe] B A9, A3
o Fal w8 @ vk, At B A ASS 2al o8 W 3E e
A AFEAT. Al HlolE = 24 iR E]do] 8l oRE 19A1%E vad 0641714
FEote]l 5% WS vlal 2kl

B S R Ry P
=N /
'.4!: l.a'

<Z1¥ 1-15> View of the vertical air circulation fan installation for improving air temperature

distribution in greenhouse

_39_



<Z1¥ 1-16> Sensors for analysis of air temperature distribution in greenhouse
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<71¥) 1-17> Temperature change by position on operating 3 vertical air circulation fans in the

Temperature ("C)

<19 1-18>

condition of curtain opened
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Temperature change according to vertical position on operating 3 vertical air

circulation fans in the condition of curtain opened
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<Z1¥ 1-19> Temperature change by position on operating 3 vertical air circulation fans in the

Temperature ("C)
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<% 1-20> Temperature change according to vertical position on operating 3 vertical air

circulation fans in the condition of shading curtain closed
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<71¥ 1-21> Temperature change by position on operating 2 vertical air circulation fans in the

condition of thermal screen and shading curtain closed
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<719 1-22> Temperature change according to vertical position on operating 2 vertical air

circulation fans in the condition of thermal screen and shading curtain closed
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<Z1¥ 1-23> Temperature change by position on operating 3 vertical air circulation fans in the

condition of thermal screen and shading curtain closed
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<1¥ 1-24> Temperature change according to vertical position on operating 3 vertical air

circulation fans in the condition of thermal screen and shading curtain closed
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<Z1¥ 1-25> Humidity change by position on operating 3 vertical air circulation fans in the

condition of thermal screen and shading curtain closed

100

—Bottom Middle —Top

90 -

80
- m

% iw

50 -

RH (%)

40 -
15:00 21:00 23:00 1:00 3:00 5:00
Time

<Z1¥ 1-26> Humidity change according to vertical position on operating 3 vertical air circulation

fans in the condition of thermal screen and shading curtain closed
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1-10> Average temperature on vertical air cirulation fan at 50cm height in night time
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<1¥ 1-28> Temperature change on vertical air circulation fan at 225cm height

Y
(ap)]
T S
o | N M
o’ ) .
KR <
)
| = O
o ﬂ =
i —
<
o= &
R g
B S
w3
o <
oH m.__w o
I I s
ﬂ_/ﬂ ©
Py | .n_.u_
SIE| =
%]
R = Po ona.uu
G RS I
e %ﬂu H
ﬂ 7 8 .
Mo o
4
o}
y
ﬁo

1-11> Average temperature on vertical air circulation fan at 225cm height in night time
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<Z1¥ 1-29> Temperature change on vertical air circulation fan at 400cm height
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HOBO pro v2 U23-001A

Operation Range

-40° to 70°C (-40° to 158°F)

Real-time Clock

+1 minute per month 0° to 50°C (32° to 122°F)

Battery 1/2 AA, 3.6 Volt lithium, user-replaceable (HP-B)

Battery Life 3 years with 1 minute or greater logging interval

Memory 64K bytes memory (approx. 21,000 temperature and RH
measurements)

Cables No cables

Launch Modes

Immediate start; delayed start

Offload Modes

Offload while logging; stop and offload

<3 1-13> Specifications of temperature and humidity sensor
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<71¥ 1-31> The location of air temperature sensors and vertical air fan in the greenhouse

© dd4d3

O 1 10A1~184] 7oz 8k o] gl 3ol wa o8 A& 7Hedt Ao &5t
1.05 ~ 3.77C ALk W& Aoz Yepd} 7 A o) 4 2o e Rx3As ofF
ol §li= 3ol vl =8k WMol 7hew Ao LE7f Yopx = AaE Bt 649 274
6AIF-E] 18A17h4] A% 4m =0]e] %9 1m Folo] 2% A Ft& &3 o] gle
ol M 2.77+1.88Cel L Adl &A= 5.73TCoIATh w8 WO RFH 2m Hojzl 9
Aol A% 4m golel Sx9k Im gole] 25k A F#2 2.02£1.08Colar )
S22 4.26 CE YEbgth €8 AS 7Fed oA 4m Folo] 2&9F Im xol9 &
=2k WS 0.75C HFE a7 A5 FAT £ Ak

Temperature("C)

oF. e lETIEMosi 00N 2627 SNNANE HITUSFTIML0E 05811 2EosA 00 052021 2H0; e



60

55 —dm_Fan Off =—3m_Fan Off ——2m_Fan Off 1m_Fan Off
50
45
2
g 40
=
o
g 35
E
2 30 /
25
20 . : Il Il Il Il Il Il Il Il Il Il Il i
6:00 8:00 10:00 12:00 14:00 16:00 18:00
Time
(a) Fan off
B0
—dm FanOn —3m _FanOn =—2m _FanOn =—1m_Fan On
55
50
45
<
T 40
=2
i
5 35
Q
g
- 30
25
20 Il 1 1 1 Il Il 1 1 1 1 1 Il
6:00 8:00 10:00 12:00 14:00 16:00 18:00
Time
(b) Fan on

<719} 1-33> Temperature change by height on operating vertical air circulation fan in greenhouse
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<Z1¥ 1-35> Electric energy saving of in heatpump system with vertical circulation fans
— 52 —



=
&
M
ot
ol
N,
)
r (0
£

AT A

TAY 7Ied W AT SRR G == ofd FollA Ee nkel o] Asigith
T8 ATAE HE NEERE 7VEA| =k
A3 A &% 700rpmo]/¢ 20 100%(892rpm(F-5-3}), 535(F3})
i 97K oluj 10 100%(771)
2] A 200W o3} 20 280W
s A9 230VAC-50/60Hz 20 100%
Z % 5,000 m?/ho]4 10 100%(5,200m%/h)
ERAT R 2°C oy 20 100%(2C)
SIS R 10% 1% 100%(10.5%)
s o] 100%(=A1% A, On/OffA|o])
IoT YAAo] 100%(@:}5% 4 Aof)

<3f 1-15> Final goal attainment to development goals

W U & =54 6003 7] & 7l &
71 FH Lo = 8,000 8,000%8711=64,000
) B 28,000 28,000+871=224,000
h) I (E ] =) 20,000 20,000%871=160,000
2}) bar 20,000 20,000+870=160,000
) Motor(F4]) 64,800 64,800%87=518,400
b 011 Ao
o}h) JNeHA 8, TN T 5,000 5,000%8711=40,0000 H%‘]H]
DO--4& A 145,800 1,164,400 jmt
@--loss(10%) 14,580 116,440 o
@--F g & #Hefn(D+ 2)+35% 51,030 448,294
u}) 3 A@+ 2+ ®) 211,410 1,729,134
o] &(%) 38,590(15%) 270,866(14%)
Ab) o3 il 7} 250,000 2,000,000

<E 1-16> AA 4
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(1) AF3}
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NG 97N, Edlel= A 23°, B#lo]l= up o] 15.5ecm, & €]
glol= Z} WAL 5785mm?)E 7|Fo® Edol= np 2tk £3°0] o
& CFD #4< AAsklth. Edlol= Zt= 23°, &dol= wp Zt= 7°9 F52 4.79
) = 7} ol= u} Zt% 10°9] ¥4 5.10 m/s, EH o

724w 23°, Edlol= vl Zt% 13°9 FHE 513 m/so® YElgTh #4] HlelHE
ow WAl B¢ JF @dde YEdla Edel= up

sl Gess 8 Wel 71F wae] Ao @En Ldols w 4us) Bess
N5 gl SWoE Pk Ao vehgrh Zeols w Zwe] w23 A /%
WS A 5 om w@ A Aol 712 Aust @ Ao ekE),

<% 2-3> Bdlol= Zbx: 23°, u}p ZbE: 10°
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<ad 2-4> Edlol= Ak 23° vf A4k 13°

| &
Edlol= 7% @ 23°, Edol= v} A% 1 7° 4.79 m/s
Beol= 7hm @ 23°, Bol= vl 7k 1 10° 5.10 m/s
Beol= 74w @ 23°, Bl wf 7% ¢ 13° 5.13 m/s

<E 2-1> Egol= v} o wE T4 Ay

dol= 7] S Al ok ] wWE AR W
Bol= =7] 115%, Belo]= zHe 23°F 7]Fo uh 7% 10°9 ] Eo] 714 we
Ao Z YRR v} ZH% 70 o 7P vk Ao w2 YElET Qe A|d F 4ol HlE|] &0
B 19% Webal Ao tehgom ofd LA Avuet /15 Wl B3 Aol v}
Btk Belol= )7k ALSE Fho] Mo FF F& ANE olge] B
3 vart Bad Aow v,
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<19 2-6> Eflol= A7) 115%, E#lol= Zt&x: 23° v} 2% @ 10°
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<" 2-7> Edol= A7) 115%, S@ol= 72tk

23°, 8vF 2= @ 13°

4¥ =22 T
Loz A7) 1 115%, Edlol= 2% @ 23° v} Z% 1 07° 5.06 m/s
Bol= 7] : 115%, Edol= 4% : 23° v 4= : 10° 6.07 m/s
Efol= 37| 1 115%, Edol= ZF%= @ 23°, v} Z+= @ 13° 5.78 m/s
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<19 2-9> EFols Zh&: 23°, vf 7}k 10°, vF 4ol @ 15.5cm
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<19 2-10> Belel= Zhk: 23°, vF Zb: 10°, vF o] @ 17.5cm

Ay =3 i
ol 7bE 1 23°, Wk ZhE 1 10°, vl o] : 13.5em 5.17 m/s
Edol= 7tk ¢ 23°, v Z}= ¢ 10°, bk Aol 1 15.5cm 5.10 m/s
ool 7bE : 23°, Wl Zh% 1 10°, ¥l o] ¢ 17.5em 5.83 m/s

<E 2-3> Bgol= u} Aol wa FE& Ay}

Sol= Z ko wE 7|5F W3}
vl Zt% 10°E 7|so® Byol= Ztx 18°d u 3FZo] P wE Ao® Y &
dol= 7= 28°d w 7P e oz yelgoy 2 Aolrt gl ez el
715 A2 gotow BRI Ay Ztwrt 45 AHow elu 4wt AS4E
SHow st oz Holy o ol wwste] Eol= ZtwdE 7R Al
£ 9g3fo] Ao Ao ek}
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<a¥ 2-11> Beol= Z4=: 18°, vf 2= 10°

<18 2-12> Egol= zZhw: 23° uv} Zb=: 10°
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Ay = il
S0l Zt% : 18°, vf 7% 1 10° 5.40 m/s
Sol= 7= : 23°, vF Zk 1 10° 5.34 m/s
Edlol= ZF% ¢ 28° v} 7% ¢ 10° 5.21 m/s
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VOLTS | AMPS | WATTS RPM HZ CON VOLTS | AMPS | WATTS HZ
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