NN 3

NTRONUUULAZAUIN

¢ o dqu v v A o ) v
Ql]ﬂﬁmﬁaﬂ‘VIGI,GD'Gh!ﬂTiVlﬂﬁ@Qﬂ1§f’]ULLﬁQ“]J”I’JLTJﬁ@ﬂLL‘]JU%HU’NIﬂﬂiﬂf@’]ﬂTﬂﬁﬂu ﬂigﬂf’)‘ﬂ

Talde

1. NoMUAUINA
[ 9
1.1 10090910 Blower 11i91 Heater
1.2 1990N210 Heater 11191 Y060 3 114
1.3 N1990N210 9960 3 N3 11 e
1.4 oo MmAgane ot 90°

1.5 N001MARANDUIA1 Blower

2. gilnsailvinuSou (Heater)
2.1 viovenadn Heater HULUVENETUHN
2.2 i0VeNedN Heater LULADYS VY
2.3 19 Heater
2.4 199AY11ADONIN Heater LULADYY) AN

2.5 19aATUIADONIN Heater LULAATIUN

Y 1
3. 99D 3 NN

Y J Yy 9
3.1 99919 3 NNNDULUIYIDIDU

4 %
4. NOIDUUTI
[ Y Y 9
4.1 NOVLAVIHDID LN
4.2 UHUAZUNTIANAUAIN 1
4.3 UHUNTZIUDINA

4.4 H0 10U
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5. 9999 90°

9y o A
5.1 1949 90 NNDANDINIA

6. Valve AIUAN
6.1 Valve 1
6.2 Valve 2
6.3 Valve 3

v ) Y
A 3.1 Taezuns uuaaImNeUNTNUDUATI0 VLA IV UF UV
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1 I3 k4
AN 32Ulﬂ’f]3LlﬂillL!’dﬂ\?ﬂ'I‘W991}11!6191)1\1"]]ENLﬂ?’EN@“ULL‘I?i)QLmUfoI‘L!UN

3.1 MIPDNUULHBIDUNUUFHLIY
Aa o dy 9 Y 3 I~ S 9 1 o
luauiveii ldoonuundesovuuuduuia iflunsenszueniiduriugudnaie 23 cm
3 4 3 '
817 51 cm ANWISIAY 0.1, 0.2 1Az 0.3 m/s 1PADINI 1T AMINTza18veved Ivartlu led1a

a { [ { @ <
mnzaw gurgloiman Ilumsnaaewiiny 100°C Annuaumiloussemaaniios

A A Y g & o
3.2 WeulvlumsesnuuumIeseunriadnnlaenuuuyuing
= Y v A o 2 P
VINMSANYUAZOONUUDNTOONUDUMTBULHIT Ao nHUUFUL Favz TAieu Ty
d‘ Y g A o dy
TumseonuuunTeseuRIUVTUDEAN
4 v
1. anudusuduvesdnlaon 25% w.b.
Y
2. anudugamevostnanlaeniszunm 18 - 20% w.b.
3. anwgaeswatnldenildlunsnaass fie 2 cm
4. ANUHUIMHUIT 011/ A0N 499 kg/m’
5. anuruLulsIngvesdulaen 516 ke/m’
6. dadIuT0IIIMAVDITI)Aen Tuuatie 0.488
7. ANUAUMUUYOI0IMATOU 0.84 ke/m’
1 4 1 -
8. IUHIUAUINAI YOIWHUNTZIWOINMAINDY 23 cm
] [ 1 4 1 4 a
9. uruAzuNsIAnAuduEugUIna 23 ecm 9219 1 udwietlosdudanlantaoudnlu

a

= YA v ) )
nuumﬂmﬂ"lmmqm LAZNINDDNUDIVTOIDULLTIN
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3.21 ﬂ1mu1ﬂmﬂﬁ!lﬁjuﬂ§8’,ﬂ]ﬂf’)1ﬂ1ﬁ
] v 4 1w
1uﬂ1§@®ﬂLLUU!LNUﬂ§$ﬂ?ﬂ@TﬂTﬂﬂS&)@QﬁTUTQm@QL%HWTHﬂu&ﬂaTﬂlﬂTﬂﬂﬁ}ﬂﬂﬂﬂllﬁ)ﬂ

] LR Yy 9 Y & F) 1 4 1w
!,‘wi13uwuﬂﬁzi]1&1@1mﬁ%zagﬂaumwmammﬁq%ﬁmumug{uaﬂawmmu 23 cm

zD?
A =
4
_ m(0.23)°
4
A=0.0415m"

Y

v o A vy Y AR A4 9 o YR ¢ V@
ANUU Lai’]ﬂslclfwE]QE]Ullﬁ\?ﬂuwu‘ﬂwu']@ﬂﬂlu'lﬂlﬁuN’luiﬂUﬂﬂa']\? NNV 23 cm

3.2.2 HIVMAUAUAZUN S IADHY
] v ] 4 1 o
TunmseenuvutiuazunsaniuIzdoivinavouduruguinainuiose UL

iednsmsaniu wazdalantaoudinluiesouuds

7D?
A =
4
o 7(0.23)?
4
A=0.0415m"

Y Y
v o %

A vy Y Al Ay Y s Vo
JUU Laﬂﬂiﬂfﬁ@\‘]i’]ﬂuﬂﬂﬂﬂwuﬂﬁuT ﬂmuWﬂlﬁUNWUﬂUﬂﬂa"N MNINUY 23 cm

3.2.3 mamanuaulurio 0N
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i TaglFaunmsi (2.4)

AP=L (p, - p,)g
AP = 0.02(1,166-0.8461)9.81
AP =228.3 Pa

3.2.4 ANNAUAANIDADINUAUNITZDILDINA
[ A a d? d‘ [ A A~ 4 @
ANUAUAANNAVUITBIDALKNUNTZI10INA VA9l 50 iesiFuavreInuaLan
Tuosouusia

anaTagldaunsni (2.14)

APa = (0.5AP
=0.5(228.3)
APa=114.15 Pa

3.2.5 ANNAUAATINANINUNUAZUNSIADHY
[ A a dgj A T o A J < g [
ANuALaaTitNavulodINIRUAzINSIanAUNA1) sz 30 fesiFuaveInuALan
Tuiesounis

s laglFaumsn (2.15)

APa,, = 0.3AP
=0.3(228.3)
APa,, = 68.49 Pa

3.2.6 ¥19A3 1M [ave s maluiiv o UK

muna lagldaunmsn 2.5)

Q=VA
—0.3%0.0415
Q=0.01245 m’/s
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=S

o Y / d
3.3 naaamsAnnarnanuauigaaal uinazgunsal

A

o v o d 4 o
Tumssrunammanuaugydeluginssiaieg veuaiesouuisdruldonuuusu

]
S A

A A o 9y o o d F Y dy
YN ﬁ’lll’lﬁﬂﬂﬂ’]‘wm 3.1 LWE]'V]'lﬂ'JTJJl"U’lGIﬁ]1Uﬂ15ﬂ1u3mﬂﬁ1uﬂuqmlﬁﬂﬂf2ﬂﬂim@’l\ic] llﬂﬂ\iu

1. ieAsavinAduAUgUENE13 0.102 m (oA 1.1, 1.2, 1.3 uagl.4) 1zaeuin1oas

1 < J ] 4
ﬂ']ﬁhlﬁﬁﬂlﬂ\i@’]ﬂ”lﬁﬂ’]ﬁ’]ﬂ’]ﬂ’nllLﬁ'J@”Iﬂ’]ﬁiuﬂ@mu’]ﬂl&luw']ugfuﬂﬂﬁ’N 0.102 m

V=0Q/A
2
- 0.01245/(wj
4
V=1.52 m/s

A Y1 < Y 3 '
QJ?Jhl@]ﬂ1ﬂ’J'llILi’JE]'lﬂ1ﬁLm’Jﬂi]$3J'lﬂ'lﬂ1 Re

Re = —’OVD

Y7,

Tag A9 ANUUUIUUYBIDINIATOU = 0.8461 kg/m’

< 1
ﬁ@ AT IVOIDIMANGIUND = 1.52 m/s

U < %

] 4 1 { ]
Ao iduruguinatsveanoNo e lnariu =0.102 m

P

g A MANNUFYIZURIEINeluie =2x10° m (an1319i 9.1)

A J

Lo fAe MANUNHAYeIeIMASEU = 2.35%10° N.s/m’

unuaad luaunsn (2.12)

_ pVD
U
0.8461x1.52x0.102

2.35x107°
= 34,309.04




nndanim & /D naga Re lidanmi .3 s Moody Diagram wan
12 1471 £=0.0235

1.1 000010 Blower 111 Heater

Tae AP Ao ANUAUAAAIUBIDINIA, Pa

—

A 4 =

Ao urlamesnNudeanIu

A9 ANUUUHUYILINATOU, ke/m’
Ao ANEIIND, m

A ¥ P A '
G LﬁuW']Uﬂuﬂﬂa’]ﬂﬂlﬂﬁﬂﬂﬂ@Wﬂ’]ﬁulﬁaWWH, m

< U O 3

3 '
ﬁ@ ﬂ?']illi’)ﬂlf)\if)']ﬂ?ﬁﬂﬁﬂﬂﬂ@, m/s

unuaadluaumsn (2.7)

L v
AP=f.— —.
D 2 p
2
AP :(0.0235)(£j(1'52 j(0.8461)
0.102 2

AP =0.113 Pa
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1.2 1009091 Heater 11141 99610 3 114

YAFUAUgUINAT9 0.102 m 18ZAIWE1D 0.5 m

unuaadluaunsn 2.7)

A LV
o, ‘D 2
L v*
AP = f——
) £
2
00235( j(l 52 j(O 8461)
AP=0.113 Pa

1.3 19090910 T0¢0 3 N9 1id Hoseu

mmmﬁumuﬁuﬁﬂmq 0.102 m LagnINEY1I 0.3 m

unuaad luaumsn (2.7)

AP L VO
p D2
L v?
AP=f.— —.
D27

AP= (0.0235)( 0,01'(3)2)(1'5222 j(0.8461)

AP=0.068 Pa
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1.4 ioe1mAgano Ui 909 90 °

YAFUAIUgUINAT9 0.102 m 18ZAIWE12 0.5 m

unuaadluaunsn 2.7)

AP LV

Yo, ‘D 2
L v

AP=f — —.
D 2 5

1.52°

0.102

AP=(0.0235)( - j(

AP =0.113 Pa

1.5 ¥001MAgANo AN Blower

[ I'4
YAFUHILFUINATN 0.102 m 11AZAIINGT1D 0.2 m
1 d'
unua luaunsi (2.8)

AP _ L
Yo D
L

< )=

AP =f. —. —.
D P

NS}

0.102 2

AP=(0.0235)( 0.2 j[l,szz

AP = 0.045 Pa

2

j(0.8461)

j(0.8461)
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2.91n3ailsina5eu Heater (Wanenaw 2.1, 2.2, 2.3 1ag 2.4)
[ o { { L
lugrvvesginsal lianuiouninemadazinensesnvesgnssi lianuiouss
YA o I ~ ~ =~ 9 o ~ = " o
gnoenuuuliidnsuziuginsansremuaon Taslivuiaduiivesnsredmaeuniny
0.12 m x 0.12 m UaENMUMINIWTINASULYUIAMIAD 0.19 m x 0.19 m HING2 Heater 1

VUIAUNMINY 0.19 m x 0.19 m IAgUANUEIIVDILADLFINUNIND 0.5 m

2.1 NioVeNe1d1 Heater HUVUIOTUTA
Y Y 1 4 ' Y 1w A a
ponuuy ldlvadurugudnanvoiomMud iy 0102 m wazfivienioond
1w < { { 0 [ l J a
PN 0.12 m x 0.12 m @uiluglamasuazdesildiduduigudnaislalasan

Aoudazii s

] J a
Tae D, o wduruguinaislalasan, m

U

4
Y o

A A9 NunnIdasU@masy MINU 0.12m x 0.12 m=0.0144 m"

U

Y
Y Y
ﬁ@ AINYIITINUDING 4 AU, m

unua luaunisi (2.13)

b, —[ 4x0.0144
0.12x4

D, =0.12m

Y
@ o [ [ <
1Intiuihin D, taza19asIms Tva limanusioma
1 l:‘
unua luaunsi (2.5)

V=0Q/A
2
- 0.01245/(#]

V=1.101 m/s
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< 1 1
ll%’)ﬂll']ﬁ']ﬂ'] k ﬁ]1ﬂﬁuﬂ13ﬁ 2.9

unuaasluaunsn (2.8)

V2
AP=p| — |k

1.101°

= 0.8461[ ]0.478

AP =0.245 Pa

2.2 9V Heater LUUADEY 1HINVUIA

2oV 1A TVIAM AT UNIAD 0.12 m x 0.12 m NN19VBAMINY 0.19 m x 0.19 m KAy
1 [ 3 { { o 3 1 4 Aa
ANEMVBINBININD 0.5 m (Duiugldmasuazdesiliiuduriuguinaislalasan
Aoz limsdiuaa)

1 D, (Mnseon) Tagldaumsh (2.13)

D, =

D - x(0.19x0.19)
" 0.19x4

D, =0.19m

w“;

N~
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9
v o 1 1w <
NUUUINT D, !Lagﬂ']ﬂ@]ﬁ']ﬂ']ivlﬁallﬂﬁ']ﬂ'JTNLi’Jﬂ']ﬂWﬁ

unuaadluaunsn (2.5)

V=0Q/A
2
- 0.01245/(#]

V=043 m/s

Yy ] ~
HAINUINIAT K INFUNITN (2.10)

(tan‘l(06025j]x2 0.12 )
k = 2.6sin - 1-| —=
2 0.19
k= 0.091
unumadluaumsi (2.8)
V2
AP = — |k
2
=0.8461(0'43 J0.091
2
AP =0.07 Pa

2.3 N0 Heater
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Y [
@ammuﬂlﬁ'ﬁmmﬂﬁuﬁwﬁwﬁﬂnmﬁ"u 0.19 m x 0.19 m HAZANVYIIVDINONIAY 0.5 m

@uiluzimmasurzdesilmiuduriugudnanslalasandoudsaniilimsdiuan)

1A Re unuaad luaumsi (2.12)

D, =0.19m
V =043 m/s
Re = AL
Y7,
_ 0.8461x0.43x0.19
2.35%107°
=1,579.14

wldamRre M0y 1,579 azdlums Ivauuy Laminar Flow aizaztiulumsmnn £
2A0IM1NANUMT = 64/ Re AU A1 £=64/1,579.14 = 0.041

unuaaaluaumsn (2.7)

AP LV
yo, ‘D 2

L v
AP=f — —.

D 2 r

2

N NEEN
AP =0.008 Pa

2.4 199AY1IAD0NN Heater LUUADYY) A

20N IFIVUIAM T UNIAY 0.19 m x 0.19 m NNNBONNINY 0.12 m x 0.12 m 1AL

' 1o [ . { o 1< ] 4 a
AMNeMVRINaIINY 0.5 m (AudugdTmasuszdosi ldiduwduriuguinaislalasan

Aoudsazii i)
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*1D, (ﬁ“I/IN?JE]ﬂ) NTUNIT (2.13)

4A

P
4x(0.12x0.12)
( 0.12x4 J
=0.1

9
o o 1 T o I
ANUUUINT D, LlﬁgﬂWfJ@]ﬁTﬂ"Ii]’lWﬁulﬂWTﬂQTN!i'J‘]J@Q@Tﬂ"Iﬂ

NAANNITN (2.5)

V=QA

2
- 0.01245/(w]

V=1.101 m/s

Y 3 1 ~
HAINUINIAT k INFUNITN (2.11)

2
k = 0.8sin ‘9;2 1—(D°utJ

k = 0.8sin (tan'l(og)é’sj]xz {%gﬂ

2 0.19
k= 0.034
unuaasluaymsi (2.8)
V2
AP = p| — |k
2
:0.8461[1'101 ]0.034

AP =0.017 Pa
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2.5 19aAYUIND0NN Heater LULAATIUN

ponuuy IRV uAMugUINa1eIMud MY 0.12 m x 0.12 muazinieeond

YuadUAIUgUINa1uMINY 0.102 m

NNAUNTN (2.5)

V=Q/A
2
- 0.01245/(wj
V=1.52m/s

oA k=0.5 91A15 19N 9.2

unuaadluaunsn (2.8)

V2
AP=p|— |k
2
=0.8461(1'522 Jo.s

AP =0.488 Pa

Y
3. U900 3 N9
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Y ' Yy 9
3.1 U9A9 3 NNNOULVINBIDU
Yy 1 ' Yy 9 a 9 T J Y
@’E)ﬂllllllclﬁall’ﬂ@]ﬂ 3 NUNDUVIHOIDUNUVHIAUTUATUAUINANUNIND 0.10 m

k=1.8 910915199 4.2
unuaadluaunsn (2.8)
2
AP =p| L |k
2

2
= 0.8461(1'522 JI.S

AP =1.75 Pa

% Y
4. NOIDUUNI
1 J [ Y]
lumsesnuuudeseuuiazesnuunliivuave aduriuguinaIunIiy 0.23 m uay
JANMW UMDY 1 m

T ' Yy v Y
4.1 NOVYYNDUUINDID NN

-

[ 1 I~ = ]
lumsosnuuunsvergnoUdIeIa UL IazaenuuulfunsinsreTasliduriu

4 [ Y ] 4 [ Y [ Y
g{uﬂﬂmmmsfhmmu 0.102 m L?{’umuquﬂﬂmqmmeﬂmmu 0.23 m UazANNYIIUNINY

=]

2m

1A k 910aNN5N (2.10)

2
k=2.6 sine;<2 1—( D, ]

Dout
(tan_l (060§4DX2 0.102)
k =2.6sin - 1-| ——
2 0.23

k= 0.529
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unuaaa luaunsn (2.10)

2
AP = p(%jk

2
0.3 j0.529
2

= 0.8461[

AP =0.080 Pa

5. 4990 90°

Yo0NNDgADINA
D=102cm, V=1.52m/s

k=0.75 91AA13199 9.2

unuaad luaunsn (2.9)

V2
AP =p.—k
L 2

1.52?

AP :(0.8461)(

j(0.75)

AP =0.733 Pa

6. ValveRIUAN (6.1, 6.2 LA 6.3)

Y
Y 4 = % % = '
Tumseonuuuzdedld Valve Mido 1191iua (n) 3 62 Tasliduiuguinas

91191 0.102 m
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k=5 910915197 9.2

unuaadluauns (2.8)
2

A/
AP=p.—kn
r 2

AP = (0.8461)(

AP =14.774 Pa

1.52°

o)

A15191 3.1 ﬂ1‘;1asmmwas’ammmmé’ugmua?rﬂﬁeszuu

gulnsal AU gy de(Pa)

1.1 19990910 Blower 11/191 Heater 0.113
1.2 119990910 Heater 11191 Y060 3 14 0.113
1.3 ieeon1n Yoo 3 119 1idh Hedew 0.068
1.4 iopmAgAno U 19090 90° 0.113
1.5 1091MA9ANo U1 Blower 0.045
2.1 N9V Heater LUVVEBNUTA 0.245
2.2 WoueeIdn Heater HUDADE [HLV11A 0.070
2.3 19 Heater 0.008
2.4 N0aAUUINDONN Heater LULADYS QA 0.017
2.5 19AAUUINDONIN Heater LULAATTUN 0.488
3.1 Y060 3 NeRRWIN DO 1.750
4.1 NioVeNIA U DIV 0.080
5 4040 90° 1l viegae M 0.733
6 Valve ANUAN (6.1,6.2, 118 6.3) 14.774
7 Tt 228.30
8 ANUFUAATIRAYINIALNTZ 91891 A 114.150
90 ANuALaATIRAINUHWAZINTANHY 68.490

33U 429.56




35

3.4 nsnuilFa3evesszuunseseuntainanlaenuuuiinng

Tumssnaniu 188 muasasms Tnavesormadoulufesounaiiu 00124 mYs
Lﬁﬂﬂ@Qﬁuﬂtlul‘ViTﬁi]$Lﬁ@Gﬁ}uI@’IElllijﬂW]ﬁﬂ%ﬂﬁu“ﬂu‘ﬁﬁﬁ]ﬂﬂmé}!ﬂﬂﬁ1 Safety factor 4 1H0AIIN
aoads daiuag 18

NNAUNITN (2.17)

Q=0.0124%4
=0.0496 m’/s
Power = AP.Q
=429.56x0.0496

Power=21.31 W

Aa a P T W
Uszansmmvosuomesnldviny  =50%

Uszansmmiaaunldniny =50%

Power =21.31/(0.5x0.5)
=8522W
=0.085 kW

9 ] v
v o = 1o

= YY o w Ao w 1 A I A 9 A =
mumim@ﬂﬁlﬁmummmm \1]1 110731 0.085 kW !WfJL‘]JLlﬂ']iLN?JLE]"IU],’JLH’EN%TﬂEﬂ%iJ

2 [ Y
miqaﬂuﬁﬂﬂ’nuﬂumffluizuullﬂ
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3.5 MIMUIUNANNIoU

A v o g Y Y Y o
IUﬂWii’)ﬂﬂLL‘U’ULﬂi’ﬂ\i@“]JLL‘HQLL‘]J“]JGHL!T_INU%31%ﬂ31h56u%1ﬂ Heater Iﬂ&lolslf'Wﬂ\N"luiﬂﬂ
vl

gATAIUIMNNANNT (2.17)

q = pa 'Qa'Ca‘(Tmax _Ta)

Tag c, flo anudouiuwizyesoImAIndon = 1.01 kl/kg'C
p. A9 ANURUWUUYDIDINMALIAADN = 0.97 kg/m’
Q, o 8asIMs InamlSinasvesomeaiiadoy = 0.01245m’s
T, fe guuglemAIadon = 33°C
o gumngAnldlumsenuds = 100°C

q= 0.97><0.01245><1.01><(100—33)
= 1kW

9 v
o [

[ o F N Y =S A 9 d'd 1
JUU YUIAUDY Heater Vlﬂiu?ﬂl]lﬂm"lﬂﬂ 1 kW 15199000 1% Heater NUYUIANINNIN

I

A

I A v A a = Y} v
1 kW LWE‘JL”]JHﬂﬁLNBL@ﬂ’Jm@Q%"Iﬂ Heater a"|wmsqmﬂmammaaumﬂsluizuuulﬂ





