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M(:f;ﬁﬁ'mms?ﬁj = 0.15Kg/s

4.1.1 MoanT1n15IHa

M(u';ﬁ'efmms?ﬁ =0.15 Kg/s
= 0.15x60 = 9 kg/min
=2.378 gpm
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¥.1.2 U200 Head Tuviesnim o1 vieldhunsudeenimg
9.1.2.1 1IN Static Head
VINANUFIVDWB =32 ft
9.1.2.2 AT Friction Loss
910 A3 N9ALIN A2 Veva % T wag 1 T @enlda1 Sasimsivg
2.378 gpm M0n W il 11 Head loss, 7100 ft weaieaning % fiqog e Head loss,
f/100 fr Alszaol 10 /100 f UL Head loss, /100 frueasio v 1 9598 Head
loss, f/100 ft szanne 0.7 /100 &

b4
=%

Ed
- TNATTN MIAKULA .2 Equivalent length vas91nyel udassy 1481

10AB 3 N9 1" i Equivalent length = 56  ft
doandD=1%,1" fi Equivalent length = 1 ft
Gate Valve ¥ " il Equivalent length = 0.3 ft
dos8 90eem 1 " #i Equivalent length = 15 ft
ToRa3ne Y " il Equivalent length = 3 fr
9
Aty
[ 4 Qv ar :r
A1 Equivalent length o4y 1laTainniu fail
FOHB 3 M9 17 $1u 1 ¢ 31 Equivalent length =55x1 =55 f
To0n dD =%, 1 "§auida  § Equivalent length =03x1=1 #
q

Gate Valve % "§mau 5 §l Equivalent length  =15x5=03 #&
fovo 90 vem % S mmsar § Equivalentlength  =15x5 =75
forn3man” $wmigs 4 Equivalentlength =3x3 =9 4

I8ie " 01169 " wie 575 &

iile Andurio v " ﬁmmmqmm‘fcuumﬁﬁu 575+03+7.5+9=2255f
T80 1" 010 19" wio 1.58 &

o adhurio 1" Saruenaianus MU 1.58 + 5.5 +1 = 8.08 fi
11 friction loss

NovUIA %" 817 22.55 ft I friction loss = 22.55 x 10/100 = 2,255 fi

YiowHA 17 8198.08 £ 1 friction loss = 8.0 x 0.7/100 = 0.056 ft



Total head = Static head + Friction loss

= 3.2H2.255 +0.056) = 5.511 ft

2.3 AITHINUT Break horse Power (Bhp)

gpm X Total Head( ft )
Bhp=
3960X1]
dlafmunld fudlsz@nsnwegsqn 60 %
2.378 X 5.511( ft ) _
Bhp= () 552 10 hp
3960 X 0.6

9.1.3 A1 Head Tuveainas a1 violdlumsilaesesian
4.1.3.1 21U I Static Head
NANNYIVDINE = 1.8 fi

4.1,3.2 A48 Friction Loss

175

k4 kd
110 N1 ManuIn a.2 e 4 U2 uay 17 Lgﬂﬂal%"f’h 5ﬂﬁ1ﬂ"15vl.ﬁﬁ

&
2378 gpm 910031 WANIAY Head loss, fi/100 £ 409%109119 % 1129214 Head loss,

»
/100 fr szt 10 /100 £t UnZHead loss, f/100 frvagvinuuia 1 11292 18Head loss,

/100 ft Uszuint 0.7 f/100 ft

» »
11NAT N AARUIA A.2 Equivalent length vesgnyal udazdu (el

foap 3me1” _ #i Equivalent length
foan d/D=1%, 1" i Equivalent length
Gate Valve 1" il Equivalent length
Y098 9001 % " {i Equivalent length
dodo 3 % " 1l Equivalent length

5 b
A1 Equivalent length ¥9egnsainnau fail
Y060 3 W19 17 $1u9m 10 1l Equivalent length
doan D =1%, 1"§um1d? T Equivalent length

Gate Valve 1"§wimids Equivalent length

= 5.5
= 1

= 0.6
= 15

== T~ T - =

=55x1 =55 ft
=03x1 =1 ft
=06x1 =06 ft
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040 90 0am %" $1u9u 5 §2 T Bquivalent length  =15x5 =75 #

fodo3me s 2@ T Bquivalent length =3x2 =6 #
Tdvie 11" 1111635 " wle 13.625 ft

iite Aauftusie 1 " ﬁﬂ'ammfmmffwumﬁﬁn 13.625+6+7.5 =27.125
1o 1”7 912 18.9” 150 1.575 f

tile Aaifluvie 1” Sarwerr s WU 1.58 + 5.5 +140.6 =7.675 ft
1 friction loss

iBuUA 15" 8712 27.125 £ 5 friction loss = 27.125 x 10/100 = 2.7125 &

viovun 1” 81217.675 £ frictionloss =7.675 x 0.7/100 = 0.054 fi
Total head = Static head + Friction loss

= 1.8-H2.7125 +0.054) = 4.56 Tt

4.1.3.3 11498441 Break horse Power (Bhp)

gpm X Total Head( ft)
Bhp =
3960X 7]
dindmuald fudllsz@nsnmeaga 60 %
2.378%X 4.56( 1) .
Bhp = =456 X110 " hp
3960X0.6

o 1
¥.2 dszanSamveatufibanls

%.1.4 A1URNT Head ‘lu‘nammm ) m"hs“iun’tsmiﬂnaauﬂaa"lummﬁﬂ‘lﬂ

NANTTH MANUIA 7.2 MoV % u'a uag 14 manhﬂmﬂﬂmﬂna 5.5 gpm MNHTIH

Alani Head loss 984vi89410 % ‘Ll'} WAL 30 ft/100ft 4AZA1 Head loss YOINBYUW | ‘ﬁ’?l

W 3.5f /1001

9.2.1 AU Friction Loss

L4 ¥
VINATIN AIAHUIN A2 Equivalent length vesanel udazdu (48l

5.6 ft

il

Yodo 31" #i Equivalent length
doan dD=1%,1" fi Equivalent length = | ft
Gate Valve % " il Equivalent length = 0.3 ft



1940 90031 Y% " i Equivalent length
Yoda3mg % " 3l Equivalent length
1 o g . o c:l

fi1 Equivalent length ¥04gasalyniu feil

Tedo 391 " S 1d T Bquivalent length
foan dD =%, 1" mau1dr T Equivalent length
Gate Valve % "§19U 142 1 Equivalent length
098 90 83m %" §119u 182 T Equivalent length

Yoo 3 9% " S 162 § Equivalent length

190 15" #1169 " Se 5.75 &

Mo 1
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=55x1 =55 ft
=03x1 =1 #
=15x5 =03 ft
=15x5 =75 ft
=3x3 =9 #f

& =y 3 =i w’ rooar
g ﬂﬂ!ﬂu‘ﬂ@ v ! HATREMTIUTNHUAINAY 5.75+ 03+ 7.5+ 9=2255 &

811 19” uSe 158 f

‘é 1 =] 09: 1
e Andluvio 1" Sanwersunianun widy 1.58 + 55+1=8.08 ft

W7 friction ioss

WU %" 812 22.55 ft T friction loss = 22.55 x 30/100 = 6.765 ft

Wiovute 17 8128.08 3 friction loss = 8.08 x 3.5/100 = 0.2828 ft

Total head = Static head + Friction loss

=3.2+(6.765 +0.2828) = 10.25 ft

2.3 TN Break horse Power (Bhp)

Bhp =

gpm X Total Head ( ft )

3960X 17

A
8 gpm =55

Total head = 10.25 ft

Judlaidelnwduads = 1025 &

¥ F -4 1
fusnldide iidunde 0.246 kw

1 459307 = 0.746 kW

1 4 <7 5
Aaiu Panind) Bhp = 0.246/0.746 =0.33 hp
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_ 5.5X10.25

gy 1=—————=0.043=4.3%
3960X0.33
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Isometric
Evaporative Air Cooling System

FACULTY OF ENGINEERING
NARESUAN UNIVERSITY
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