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AUNTIAAI
- 2 ImALNHIguNYH 50 °C HAIMMMMUMIY 1.0915 ke/m’
- 9A51N13 1M1AINIATIV 0.51 m/s
- 931015 1128107 bypass 0.408 m’/s

- 5@3"Iﬂ”l’i1ﬁﬂﬂ1ﬂ1ﬁ9j1ulﬂ§ﬂﬁﬁ1§$!ﬂﬂ 0.102 m’/s

OO0

MUEUINN N1 naadumiaeanludumisiinnaaanusuaa



1. N0 UNNNNAANG DI LU

A, =dudwhdamad =0.204 m x 0.100 m =0.0204 m’
A, ~ fuimhdamaeen =0.250 m x 0.750 m =0.1875m’
V, = auiwedond@uieen  =(0.51 m’s)/(0.1875m)  =2.72 m/s
0 = YNIBLIVBINBVYIY =117.66 °

AJA, =9.19 43U C, = 81.93

2 2
Y H)

Ap=c,| % |=81.94 =469.94 Pa
1.29 1.29

2. maluvivspuuia

- ' o Ay ' H ) IR W
NIIATUHIUHIAIANUAUAAVDIDINIAN l'ﬁaN1u‘5uﬂ’lﬂﬂ’lﬂjuﬂﬂQ@U!!'ﬂﬂ ‘anlﬂ lagy

k4
msauua ins lvaveseimsrhusumesuniiinganssumilousuns Inaveseniaru

ludSuannuuvuiu (parallel damper) #iyn 90 © wielagadeansasiuim Iqaail

(Honeywell, 1998)

2
2 0.1007 658.75 1n
- Free area ratio = (0.00005149 X 658.75in" ) ¥
922 25 1n
—4.274 _
- Pressure drop at 1000 fpm =—0.01254 X (1—0.508 )=10.214 in.wc
- Approach velocity =179.13 fpm
10°
- Correction factor = ———-=31.16
179.13°
0.214 in. wc
- Pressure drop across damper = ——— = 0.0069 in.wc = 67.69 Pa
31.16

v v s
3. U299R1INUINSG Bypass

H = 0.750 m
= 0.242 m
H/W = 3.1

C, = 0.974

=0.508
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0.408 m° /s
v, = ————— =3 35m)5
0.1815 m
2
2.95
Ap = 0.974 =382 Pa
1.29

v vy A,
4. UBIaMNVINDBIN IDINVISLTiE

H = 0.750 m
W = 0.125m
H/W = 6

C, = 0.85

0.102m /s
V0 = =1.09m/s
(075X 0.125) m

2
1.09

>
=
I

0.85

=0.78 Pa
1.29

(Y] v d d’ v
5. anuauaaenugiln saanilasunseu

o A v ' s 4 v 2 B
MsmanuauaavesoInai Inardugnsainanlasuauieuyaluszunily
9 o ~ J . 9 v o ' 2
anufeuilunnuaiunazye (Fin and wbe) 3z 19nanuduiutseninanuElaunn:
ANUAUAARDIAIYBA Stoecker and Jones (1982) Asuaadlunmauind 2 ez Iddrnim

@ a < c:‘
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A o a =3 v ' A 4 o A G '
IATB9Y5MOIANIGIVEI0 1N 1Ak IUA® 1.09 /s NIUIUATY 551 ATUAD

Y o 4 & s Aq ¥ v ¥
!11(515ﬂzvlﬂﬂ311]ﬂuqql,!ﬁﬂﬂ5$“1m 15 Pa/und !ﬂii’)\i'ﬂ153lﬂﬂ°ﬂ1‘§!ﬂuu‘ﬂﬂ 3UDIAIUU

AP = 15X 3=45Pa
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100 |-
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30}

Air-pressure drop, Pa per tube row

20

-
=
-

1 | 1
0 1 2 3 4 5 6

Face velocity, m/s

MAAINA 02 N5 IHANUAUGYIToVeI0INIA THar 1Y fin-coil

N Stoecker and Jones (1982)

11393 UUY

P ' Q ' A A o G ~ ’
msmﬂmuuunmmnswaammﬁ‘]namuﬂa 225 m/s NOTUIUATY 551 ATUAB
) 9 a A o a9 ¥ g o o
A lﬂmmﬂuqmmaﬂszmm 38 Pa/tind msmms:m&ﬂmﬂmmn 2 UDIANUU

AP = 38 X2= 76 Pa

1 ‘; v W
6. NBAANN LV INAAN

b4

A, AunmhaanIan =0.750 m x 0.575 m =0.4313m’

Y o

A, =wWunmhaanesn =0.250 m x 0.450 m =0.1125m’



V, = au32ve90ImAuIeen = (0.51 m’/s)/(0.1125 m)
0 = 13IBEIVBINB VY =76.48 °

AJA, =2.06 911U C, = 0.14

2 2
A 4.53
Ap=c | — [=0.14

1.29 1.29

=223 Pa

¥V ¥ P .
nnnasuan IdauAugdos uniau 665.46 Pa Famanuauaaisiuan’l

i e nnavuaue@es’ divsudunaan

=4.53 m/s
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Carrot Drying by Heat Pump Dryer

TRl Ainedaa’ uar Yade enaumny’

Tawarat Tipyavimol” and Weerachai Arjharn'
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wWeulasdvesunsanuiadiauruuasenas HARINNINARBINLINERTINITRLUAILATENIAT 1.09 1.48 uas 1.76
ntamums:mﬂmmtmm:mmmmnﬁ?ﬁuumum@vxmnmm?'nyumumu 88.70 %wb 84MAD 10.98 %wb eeld
wanTunseuutis 7, 5 uaz 4 Falug ?iamunﬁmmﬁﬂuuﬁq 45, 50 uaz 55 °C mmans A wFudunisaudie s
wﬁaqwuwudw%munﬁ 50 °C ummwautﬂamwmmumm AUFUAIANNUANFANNANHAR AU AAD
NﬂmnmfmwlmﬁmmuLm\ammu@munu‘luummumﬂmanummnmmmummL‘n@uumﬂm 95 AMUBRTNITAL
mwmﬂummmmnmanuw@'mun”ummﬂauum 50 ua 55 °C
AdNATY: wAsem, auuth, Thuanabeu

ABSTRACT

The objective of this research was to evaluate the performance of a heat pump dryer and the qualities of
dried carrot. Carrot roots were peeled and then cut to dimension width x length x thick of 1 cm x 1cm x 0.5 cm.
The 10 kilograms of carrot sample were dried in the dryer under the condition of: Drying air temperature of 45, 50
and 55 °C, drying air velocity of 1.3 m/s and 80 percent of evaporation bypass air. Drying rate, specific energy
consumption (SEC), color and rehydration rate of dried carrot were evaluated. It was found that the drying rates
were 1.09, 1.48 and 1.76 kilograms of moisture evaporated per hour at drying temperature of 45, 50 and 55 °C
respectively. The carrot samples were dried from the initial moisture content of 88.70 percent wet basis to 10.98
percent wet basis within 7, 5 and 4 hours at drying temperature of 45, 50 and 55 °C respectively. The lowest
specific energy consumption was at drying air temperature of 50 °C. Color quality of dried carrot, at the
confidential level of 95 percents there were not differences in the total color difference between all drying air
temperatures and there were not differences in rehydration rate between drying air temperature of 50 and 55 °C
Keywords: Carrot, Drying, Heat pump
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