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Abstract

This project presents experimentally the influence of room humidity on energy consumption in
air conditioning. Dehumidifying chamber is designed and developed using silica gel to absorb air
moisture. Experiments are conducted to measure the relative humidity of return air from dehumidifier
as well as the energy consumption, at various load and room conditions. The outlet air from the
dehumidifier is supplied as return air to the evaporative coil to cool the air before supplying to the air
conditioning room.

The experiment were set up and performed at various speeds of dehumidifier; 4, 6 and 8 rpm
and various amount of silica gel particles (5.75 6.25 and 7 kg) packed in each rotation velocity of
dehumidifying chamber

The rate of absorption rise quickly at the beginning and keep slowly increase with steady
state. The result show that dehumidifier has the best operating condition at 6.25 kg of silica gel
particles and operated at 6 rpm speed. The test also show that the energy consumption of air
condition unit is increase a little due to the increase in temperature of return air in the air conditioning

system operated with the dehumidifier.
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1) i ouduia (Sensible heat)

0. = mC AT (2.16)
e Q anudouduievoinInia (k)
NIRVBIB N

Cp  AnufausuMIzveaeIMARAINANAIR 1 Kikg K

AT anuandRsEHINER T AEZTN NzgAsvesgmngl °C
¥
2) AT1uT R4 (Latent heat)

o 2 m(Wxh ) 2.1m

we  Q A5 oUINIYI0 1N kT
m YIAUBIBINS ke
W IATIAIUANBIUUDININA ke, ke, .,

pumatiuwizvodloihluemalasdsnalin b vaslerh
3) MIzAaNuIouNNEANUIA

o, = R(Cpt, +h) (2.18)

&

o Q,  Uhwwanwiounnnmsgasuanuduk,

» )
R é'ﬂ'51ﬂ"li@ﬂﬂ'J'liJ%Hﬂ!Lll‘iNuﬁ"Im‘}ﬁ"l

D

R =P XV X

e ot



¥
Annudous umzuoae maii 1.86 kike, (K)

Cp,
T,  gamgpiinsznhedlen (°0)
h, adeuninaszyaumigasunnuiuludimma
h, = (-1079X + 2745) (kikg,)
w y 4 4
X SATIAMANUTUVRINIRANNNTY (ke ke, )

4) UIAaUDIDINA (Air of mass)

M = Pxv

YIAUBIBINIA kg
ANUHUILHUYDI0INA kg/m’

\ 5mas0ne m’

(2.19)
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3.1.2 Single — Phase Watt-Hour Meter

dhuginsaldadiuums funlfsadsan luldh Falinoil ow-n) Faaadugli 3.2

311 3.2 Single — Phase Watt-Hour Meter

A A4 e &
3.1.3 195090 dan Nuru
A oA e A dg v P o A S s [T Sy ) =2
n3sailoiannusun lmimes luiweinseulsiedlon mad luimeinsealsizuta Falvwuaoh

DI ALTIN

314 winsliodanniian

4 A Haye 2 = " 1 _=a e w
!.ﬂ‘jmij’m’l(lw’mﬂ’ﬂlllmﬁmﬂu Hot Wire 'jqu Testo 445 VUM TUTRAIHALLURINDA ﬂal!ﬁﬂﬂiuzﬂ 34

[ 4 a4
U7 3.4 1nFesiie iananussan



22

3.1.5 In30iladan s 50U

o

4 = = oy oo 0 = aa o E =
inTosdlonldiannusreniluva§in CE U DMM-8905 limsuansmautudsnea fauaadlugili

35

7141 3.5 inFesiin Tannui ey

-] =y
3.2 MIAUHHITY
3.2.] MIINRUANUAITOONULY
D Yeauudgmlunsosauyy
3 [
o lullanuFunirganuoa
o 5 lwavowimasudmeunmilsnuailousu vadiuoynapauiio
(Y 1 1 A? e S oA
o hidanalnmsweanusumohudiedanua
e danmytamuialusiinarinsaiiat lunBouuitas (Steady state)
2 Yodmualumsesnuuu
@ 1 Ed 1 =1
e Ja51ms Inaveimalszuim 400 gnunanyadeui
®  FIMINAEeINANLAUYITUINA
o guupiivasanizumdon Insmbonnuiuduing 60 %
®  ATEUNUABAUANTHWS BT AUNTELIUMTFARTINTY
3.22 msaduyaaanuiy
D AU

9 d'l ; et
2) ﬂﬁETSNlﬂiﬂﬂﬂﬂﬂ']uﬁfuﬂlhuﬂﬂﬂﬂlﬂﬂ



23

o & ¥ + 4 o ) °
3 Midszneugaglnsdaugums i IUYBIYAAan LT 19U Yairo T, Waay, n3e i

anudou, gaviediermimundl nazyganodioINIAYIeN

# 1 3
4 mafadigalivdaims navesemaidndyaannusu

5) ANUUMTNANDY

a #
6) ﬁ'iql[ilﬁz'}'ﬂﬁmﬂﬂﬂﬁ AN

=yl
3.3 15019 NAN0Y
= 3 d'i Al o 2 A = A? 4 Y =
3131 Asduniesiledeguugl nTealiodaanusuludioshansaniweims
= 3 & A g o = a =] 9 ~ ¥
332 Asraaiedisdianuiu mes e nszalizilon-arzalsizuts Aimatdnas
NBONYDUNTDIRARTILEY
3 1
333 Aadd Single Phase Watt-hour Meter lwniosdfueinma
- o @e o4 1 ay = =1 = ? = kY Y
334 Suveaoilaoidam maidiumsey laauusuafowdumiudyuda
HHUNAUNRADY
335 tudinmiaeiaanssudulussiaoianinens
A ) ¢ o A o ) Py 3
336 damisalivoimmazginasiin nuFuaiunuidomadeaieaniizay
3/
ABINg
337 sessuumauFunazguunilliaen
A e & Al VL _Gosun Ao e 3 - o
338 sudlamieageanusundsuiutunngt mes lulimeinsanlie@on-nsznlizia
Amaduaznaenvasaia@an iU s i
o . w97 E a o A & o =
339 dandanuilFluszmnlfueima aanuioreunioganmdu nasianmitay
- y A A
AN T2 19AN 1LY
A < o A Y o -
33.10  msneassdluszozig 2 1 Tue meguut THunazing 1z
3311 Isuwhmsnaaeslviduagud 3.3.4 lasihmadaountdamuseusazyus

UTmnams¥anuaainimnie



24

3.4 mmsdinsevideyauazaylun
341 Mdayanatensmaduinissrhenuiuduing funamiisasms  na
areuaznTnFEns fusarimsine Adrunane
342 aqimannaaes wedsziuanuduly 18 im0 1Fnuess
343 aqtilym uazmmafdetulumomaaes aeenauilymiiondaiumn e

IUITY



25

UNN 4

?\Iﬁﬂﬁﬂﬂﬁﬂ\‘l!lﬁ%ﬂﬁalﬂﬂzﬁ

Tuwnil ldudawansneassesniumudindioiy fs  diunsnleuaanamsesnuuy

o d? ] d' 3’ 1 Y oo o
Qﬂﬂimﬁﬂﬂ'ﬂ'ﬂgﬁu llﬂ%ﬁ?u‘nﬁaﬂiﬂuﬂaﬂ'l'i7]ﬂﬁ'ENHﬁ‘ﬂ@Qﬂ'ﬂﬁ‘]fﬂﬁ@ﬂ’]iﬂl‘fwai'ﬂ1usﬂﬂQizﬂ‘lﬂjiﬂ

BRI

i P 1
4.1 Nﬂﬂ'l‘iﬁﬂﬂll‘ll‘!]ﬂllﬂiﬂlﬂﬂﬂ‘nﬂ‘l‘u

4.1.1 HaM AL INUITUFAIN IR
o o & Aaa = Y o ar ' ¥ as A g e -
msfinamiuisdanusan i wmiuglnsel Ysznewhedunlsndiiey At

Ed

¥ ] ')
0. USmuanudundeamaeiooniinua ,C A1Iuen
¥ v ¥ 1
U351 Tori19 RH 80 % - 15w Tetid RH 30 %

¥
HAMSAIUIN Aall
(] -
VINAMANTATBIOINIAN 27 DIRITATUH (Lmugummcﬁu Psychrometric Chart,

AAHUIN 3.1)

Air R~ 80% ; H = 00135 kg ... kg, .
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0.0135 q
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V = 0.8530 m'/kg,, .
_0.0020
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= 00023 kg __/m
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217 Q=V.A
V=0Q/A

4 4 d We a - oA
iﬂﬂ A ﬂﬂWUWﬁu‘!ﬂﬂUil?mﬂﬂ1ﬂ1ﬂ1ﬁﬁﬂ1uﬂﬂ

V = (0.189m3/s)/(%x302 m’)

= 549 m/s
1 o £ o o
. Aust Tund Huwos
Dp.V
210 Re=M
H
Dp = 0.0026 m
p = 10174 kg/m’
U = 1.84 X 10" kg/ms
W 0.0026mx5.49m/ sx1.174kg /' m’
AU Re =

1.84x10 kg / m.s
Re = 910
AusdTuad 1Tuwes Kina12910 Moody Diagram (MANUIN 4.3)

] d 1 e 4a ¢
WU ﬂ’nllli')“h’?ﬁulﬂuﬂWivlﬁﬂLLUUlV]?)iﬂfJuﬂuﬂ

1. dudszanimsnomuia

L] ¥
iipaninms navesoimandums Tuangsznine 800 < Re < 12000 Aariy

wwonl¥aunis
Nsh = 2 + 0552  NRe' Nsc¢'
Tawih NSc=—F
PD 5

M D,, U489 Air-HO A 298K = 026 x 10*m*/ s (MARAIN A1)
3/2
D p(conditionly | T} 1
D (condition2) |17, B
D,, (300K) = [ 300/298 1" [026x 10" m"/s]

3N

= 0263 X 10 m7/s

(1.84 x 10° kg/m.s)
(1.174 kg/m*) (0.263 x 10°* m’ /s)

¥
Ay Nse=

= 0.59
e N, = 910 waz N_ = 0.59 unuluaums (3.5)

=2 + 0552 (910" (0.59)" = 19.77
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¢ 2
VINTUNS (3.7) AMaailszanimsnuia ladail
Nsh . DAB
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p

ke =

_(19.77)(0.263 x 107" m’/s)
0.0026 m
ke = 0.2 mfs

v. vdndmsviua vineums
N, = ke{Ci—Cs ), Cs = 0 iesndiia lufamduluhmaiiinsn
= (0.2 m/s) (0.0156 kg water/m’)
= 3.12X107 kg Jm’s

o d:’ o aa [~ & ¥
2. YTuwsmusuiganioa 1 we ﬂﬂ’;]f‘ﬂulﬂ

Na

I

WA

W =N,A
A Ruifavesdanmen = T (0.0026)
= 21237 .10°m’/ iR

Ay w = (3.12 .107'ke water/m’.s) X (2.1237 .10° m’)/ iin

6.626X107 kg water/ .19

° 2 aa A 93
. ‘i]1u3ulnﬂ°ﬂﬁﬂu‘ﬂﬁﬂﬂENi"’]fVN“HﬂJﬂ

b4 . 3
=Y - = ar %]
STuusadanea YSinuanuiuiidoimsoieoniaualy 1 ﬂﬂﬂﬂ'lﬁul??ﬁ‘llﬂ\‘immﬂ

= d%, J= ey =4 as 3/
ﬂ?ﬂ']‘ﬁl.lﬂ']'lh‘]fﬂﬂ“]fﬁﬂ'lﬁ]ﬁ 1 lus ﬁ']ﬂﬂ'iﬂﬂﬂ“]ﬂ_l"lﬂ

FA31M5 1Maves

Al o s o o a 3
B‘Imﬁ‘n"lﬂﬁﬂmmumm}ﬂuw*ﬂau ;0,189 m /s

0.0133 (Kg water/m’) x 0.189 (m’/s)

6.626 x 10 (kg water/s LiR)

= 66,000 LA
Iamnuilannsiu (safety factor) MIAL 3 ;

22’13 = 3 X 66,000 = 198000 1fia
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Tdb Twb %RH Tds | Two %RH
5 251 22 76.3 30 22 49.3
10 25 22 77 29 22 54
15 25 22 7 28.8 21 49.3
20 25 2 T 28.8 21 49.3
25 25 2 77 28 21 53.1
30 25 22 \\/Z: 2= 54.1
35 25 22 77 27.8 21 54.1
a2 20 75.5 27.8 21 1 B4
45 25 218 755 27.8 21 54.1
50 05 21.8 75.5 27.8 21 54.1
55 220 (e T VA a0, &78 21 54.1
60 25 21.9 76.2 o7 B 1 54.1
65 25 22.1 80.6 7.8 21 54.1
70 25 221 80.6 27.8 21 54,1
75 25 221 80.5 278 21 54.1
80 25 22.1 80.6 27.8 21 54.1
85 | 25 224 80.6 27.8 21 54.1
a0 25 N  Lud b1 a:vs 21 54.1
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Tdb Twb %RH Tdb Twb %RH
5 25 22.1 80.6 31 24 55.7
10 25 22 77 29 23 59.9
15 25 221 80.6 28.8 23 60.9
20 25 221 80.6 28.8 23 60.9
25 25 22 77 28 23 65.2
30 25 22 77 27.8 23 66.4
35 25 22 K& 278 23 66.4
40 25 22 it 27.8 23 66.4
45 25 21.8 78.5 27.8 22.8 65.1
50 25 21.8 70.9 27.8 22.8 65.1
55 25 21.8 b A 27.8 22.8 65.1
60 25 21.9 76.2 27.8 228 65.1
65 25 22 80.6 27.8 22.8 65.1
70 25 221 80.6 27.8 22.8 65.1
75 25 22.1 80.6 27.8 22.8 65.1
80 25 22. 77 27.8 22.8 65.1
85 25 22. 77 27.8 22.8 65.1
90 25 22. 77 27.8 22.8 65.1
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Tdb Twb %RH Tdb Twb %RH
5 25 23 84.4 29.5 24 63.2
10 25 22.8 82.9 28 23 65.2
15 25 22.8 82.9 28 23 64
20 25 22.8 82.9 28 22.8 65.1
25 25 22.8 82.9 27.8 22.8 65.1
30 25 22.8 82.9 27.8 22.8 65.1
35 25 22.8 82.9 27.8 22.8 65.1
40 25 22.8 82.9 27.8 22.8 65.31
45 25 22.8 82.9 27.8 22.8 65.1
50 25 22.8 82.9 27.8 22.8 65.1
55 25 22.8 82.9 27.8 22.8 65.1
60 25 22.8 82.9 2(.8 22.8 65.1
65 25 22.8 82.9 27.8 22.8 65.1
70 25 22.8 82.9 278 22.8 65.1
75 25 22.8 82.9 27.8 22.8 65.1
80 25 22.8 528 278 22.8 65.1
85 25 22.8 82.9 27.8 22.8 65.1
80 25 228 82.9 27.8 22.8 65.1
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Tdb Twb %RH Tdb Twb Y%RH
5 25 22 7 28.5 22.4 58.9
10 25 22 77 285 22.4 58.9
15 25 22 77 285 27 50.7
20 25,5 22 70.2 275 21 556
25 25 22 7 27.5 21 55.6
30 25 22 7 27.5 21 55.6
35 25 22 77 27.5 21 55.6
40 25 22 g 275 21 55.6
45 25 21 69.9 275 21 95.6
50 25 21 69.9 27.5 21 55.6
) 25 21 69.9 27.5 21 55.6
60 25 21 69.9 27.5 21 55.6
65 25 21 69.9 27.5 21 55.6
70 25 21 69.9 27.5 21 55.6
75 25 21 69.9 275 21 55.6
80 25 21 69.9 275 21 55.6
85 25 21 69.9 27.5 21 55.6
90 25 21 69.9 27.5 21 55.6
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Tdb Twb %RH Tdb Twb %RH
) 25 21 69.9 31 23 50.3
10 25 22 77 29 21 48.4
15 25 22 77 27 20 52.2
20 25 22 77 27 20 522
25 25 21 63 27 20 52.2
30 25 21 63 27 20 52.5
35 25 21 69.9 27 20 25.2
40 25 21 £9.9 27 20 52.2
45 H 21 69.9 27 20 52.2
50 25 21 69.9 27 20 52.2
55 25 21 69.9 27 20 52.2
60 25 21 69.9 27 20 52.2
65 25 21 69.9 27 20 A2
70 25 21 Siefo] 27 20 52.2
75 25 21 £9.9 27 20 52.2
80 25 21 69.9 27 20 52.2
85 25 21 69.9 27 20 92.2
80 25 21 69.9 27 20 52.2
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Tdb Twb %RH Tdb Twb %RH
5 25 21 69.9 28 21 53.1

10 25 21 69.9 27 21 58.2
15 25 20 63 27 20 52.2
20 25 20 63 27 20 52.2
25 25 20 63 27 20 52,5
30 25 20 63 27 20 52.2
35 25 20 63 27. 20 52.2
40 25 20 63 27 20 52.2
45 25 20 63 27.5 20 52.2
50 25 20 63 27.5 20 52.2
55 25 20 63 27 20 52.2
60 25 20 63 27 20 52.2
65 25 20 63 27 20 52.2
70 25 20 63 27 20 92.2
75 25 20 63 27 20 52.2
80 25 20 63 2/ 20 522
85 25 20 63 27 20 62.2
90 25 20 63 27 20 52.2
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Tdb Twb %RH Tdb Twb %RH

5 25 20 63 27 21 68.2
10 25 20 63 27 20 52.5
15 25 20 63 27 20 52.5
20 25 20 63 27 20 52.5
25 25 20 63 27 20 52.5
30 25 20 63 27 20 52.5
35 25 20 63 27 20 52.5
40 25 20 63 27 20 62.5
45 25 20 63 i) 20 52.5
50 25 20 63 27 20 92.5
55 25 20 63 27 20 52.5
60 25 20 63 27 20 52.5
65 25 20 63 27 20 52.5
70 25 20 63 27 20 52.%
75 25 20 63 27 20 52.5
80 25 20 63 27 20 52.5
85 25 20 63 27 20 52.5
90 25 20 63 27 20 52.5
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Tdb Twhb %RH Tdb Twb %RH
) 25 20 63 30 21 44
10 25 20 63 27 20 52.2
15 25 20 63 26 19 51.1
20 25 20 63 26 19 51.1
25 25 20 63 26 19 51.1
30 25 20 63 26 19 511
35 25 20 63 26 19 51.1
40 p o) 20 63 26 19 51.1
45 25 20 63 26 19 51.1
50 24.9 19 57 26 19 51.1
55 25 20 63 26 s 51.1
60 25 20 63 26 19 S
65 25 20 63 26 I, 51.1
70 25 20 63 26 19 51.1
75 25 20 63 26 19 511
80 25 20 63 26 19 511
85 25 20 63 26 19 51.1
90 25 20 63 26 19 51.1
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bIRT

Tdb Twb %RH Tdb Twb %RH

5 25 21 69.9 28 21 53.1
10 25 21 69.9 28 21 53.1
15 25 21 69.9 28 21 53.1
20 25 21 69.9 28 21 53.1
25 25 21 69.9 28 21 53.1
30 25 20 63 27 20 53.2
35 25 20 63 27 20 53.2
40 25 20 683 a 20 53.2
45 25 20 63 - 20 53.2
50 25 20 63 27 20 53.2
55 25 20 63 27 20 53.2
60 25 20 63 27 20 53.2
65 25 20 g3 27 20 53.2
70 25 20 63 27 20 53.2
75 25 20 63 27 20 53.2
80 25 20 63 27 20 53.2

85 25 20 63 27.8 21 54.1
80 25 20 63 27.8 21 53.2
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