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Spray Characteristics of Injection Nozzle for Spray Cooling

of Agricultural Facilitics
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Fig. 1 Arrangement of spray system Fig. 2 Arrangement of the spray system
with injection—nozzle. with cermic-nozzle.
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Fig. 3 Configuration of ceramic-nozzle. Fig. 4 Configuration of injection-nozzle,
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Fig. 5 Collecting equipment of spray droplet. Fig. 6 Schematic of spray collecting table.
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Table 1. Tested levels of nozzle pressure and pump speed
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Injection nozzle

Ceramic nozzle

Application
pressure (ata) 35 70, 105 20, 30
| Pump speed (rom) 500, 1000, 1500 300

Pressure setting

Pressure control screw
of injection nozzle

Pressure regulator of
power_sprayer

Control of Voltage control of DC Voltage control of DC
pump speed motor motor
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Y Injection—nozzle (100ata=1500mm) (h) Cermic-nozzle (30ata)

Fig. 7 Droplets of spraved water with injection—-nozzle and ceramic— nozzle.
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Table 2. Comparison of di oplu size density between injection and ceramic nozzle.
Nozzle Injection nozzle Spray nozzle
_ (109ata,1500rpm) (30ata)
Droplet size ym) ™. | Number | _Percentage Number Percentage
14 36 21.3 51 319
28 74 43.8 75 46.9
56 40 23.7 33 20.6
34 15 8.9 1 0.6
112 4 2.4 0
Total 169 100 ) 160 100
|___Average (tm) 386 29.7

—-77 -



-j-‘_!z:] 8’8‘ ps 20“ 9‘ 3k OL]_Jw]/L Jﬁ"ﬁ‘lq' k“ 100
—O— |ajection

ehe] wmEe] ¥l e REE W |70 p bt

%60 | ///—Q\ serzie
F RoRAN F mFE AT 28;tm3?~%?°1] Az “/ 0
13 R} EEEel A ’llgm ) \E
kel 2}7) B 18- ¥ 4= 9y} o f \ﬂ\
18 5 ar 1 A | ‘ \ o
A ﬂﬂo]’“'lHIHWﬂﬂplﬁﬁmzL R
2 Vo] oF7E 9.%=d O oF 4t o9 .
e ] L DO Comparison_ ol droplet size distribution
tl, between injection nozzle and ceramic

nozzle.

Ch VAL neEa) Ak o) Aol wli

VAR nowh Al noipe] ANk FAelv] gi8l 1Al wEe] A u=duge
2000cc®] TS Ag) Zh M Anwla sl ATRS FAsle AT ARSHE EROR
ghaksld ooy, AlebT] Wit FRAe] o] Ak %‘3" Aste] 3T 3o JeRAUCE #Eoll
o)l QA omyl AlEkv] g B ¥ EUx]) Sk SNESEE ERARE S
= A welsl Ak ev Yol AFE BRAEHCE 21 FEE A x84
1500rpm-106atast AJEhe] 2% 9) 30ata®) B5F-olgke] A= QMM kFo] Mt wFd vl
oF 464 YTk

Table 3. Water consumption rate for with injection nozzle and ceramic nozzle.

(£ /hr)

Injection nozzle Ceramic nozzle
T~ Speed ,
pressure (rpm) 500 1000 1500 ll(eaSlZL;l(:‘ Specd water quantity
lata) I R R N o
-3 - 689 1395 | 1846 | 20 338
70 6.61 13.84 18.18 G
05 665 | 1353 | 1773 | 30 3.90
Average | 672 0 1377 | 1812 | Average | _ 3.64
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Fig. 9 Arrival distance of sprayed water depending on pump speed for injection nozzle
at 35, 70 and 105ata.

—78 —



29 9t A wER 74zt gE £52 BARIAE A9 54 294 € v
MAEE A7) flete] FEF FHUE AXstn PR BAlste A g B9 4
o =3l A9 2okt BJatadl s &xe) Z7td wel ReAee] Zrbste ARS
_‘io] Ao, Tatadll M= &) Frlolx Etstn vlsd kd7EE Hola Jfuow,

Ooatao) A3 1000rpmell A 3591 %1 vk A e 7 1500mpmt A - AEE Holm glon
100ata 1500rpmelt A1 713 QEA Y 50 W] :5-¥v).

¢

o

4. goF Q2 AE

FRIAAE] AR IS 18l ARt gl k], WS e AR o
A-gWele] WAL w9 Fosivh K3, -] uiglakt flElM iz e Yadd), olg
Q1) WL Aol iz 1iie] N-#hol yHEAFo] FEI )WY WAeEE EEAM §83
of 2 FA4% WHska, ofif atale] HiiAbeEe) Al nagto 2 24 WZAlAg o 2 9
AHE 71 Argekaiar sklh 1 'ﬂﬂ“&‘ﬂ-‘?-lfz’ﬂ AN wFe] FARIE-E 35ata, 70ata,
105ata®] 347, FOLRE ER1%]) 48 500mm, 1000mm, 1500mme] 3¢FEe s 2§sly
z}zbel iA=Ly, NS MlEbel wE9) 20ata, 30ata®] 7Z3-5-¢F wjudil REAHEE B3
o A% g 898 o g3 2o,

1 Algbe] =29 HFUZ L 20ata7t 342, 0ata= 29.7m= o] F&FE ”]‘"’dfﬂ' S
vhehisl e, A xES] 100ata-1500rpm™7 - F 7ol BemzE AHol LT E, &
7y w5 wesl Ak Vel

20 T QlolMiz AMMwFe] AHS- EFAHsE 9943 105ata-1500rpm A 17.73

¢/hrie T ELA, AlepT e 9] 30atadl A 3.9 ¢ /hri #5-5] AT

3. QlAlALTo) JiEkAEl: 106ata 1500mmolA 714 Wel 1§k

4. oldel AN 1AAAY AN wBE FUANY PG RER 4T B
AL PAGIG, T w A e A8 wFe) ANE HARORA FHE F
Az AAE BT § 5 deslon swch

5 F & 3

1. Paul V. Nelson, 1992. Greenhouse operation and Management. Reston publishing
company: 154-157.

2. VR 1993, AAAIE BARE 7] A% AW T ALY TAS Y7 AE

2. 74-76

ARt 1994, FAG2 AT LA 7] Mol @ 712A7 AU ALY =& 52-60

o]’-&. 1996. 4zle] m Y3} WEAp: 287-323.

&~ W

—79 —



