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Experiment study on temperature control system of
nutrient solution thermoel ectric refrigerator

Zhu Baoying , Teng Guanghui , Wang Pingzhi
(College of Water Conservancy and Civil Engineering, China Agricutural University , Beijing 100083, China)

Abstract Based on the analysis o the fundamental principles of thermoelectric technology , a nutrient solution temper-
ature control system used in tomato hydroponics was developed by applying the thermoelectric cooling technology.
Measuring method of the refrigeration system coefficient was designed and effects of water flux to the coefficient of the
system were analyzed. The experiment results showed that this system was convenient to use, and it was easy to real-
ize the transfer between the cooling and heating only by changing the direction of the current. The nutrient solution tem-
perature was obtainedinthe 21 23  insummer andinthe 19.5 20.5 inwinter. The demand of tomato deep flow
technique hydroponics was satisfied. The refrigeration coefficient of the system is about 20 %, under special or low re-
frigeration load condition.

Key words thermoelectric cooling technology; nutrient solution; control ; temperature

[1 4]

[5] Adams [6] , Ca2+ ,Mgz+

[8 11]

: 2003-09-08
“ " (02EFN219601266)



24

2004
320
mMmx295mmx6mm( x x ) 3
5 ( 10 mm)
P N (280 mm x 44 mm x 6 mm) ,
1 ’ —_
) 3
P , -
=
3 , 3 P -
) 2 N
5 , 7300
) 5 P,N
, 6 .8 2
Fg.2 Shematic of greenhouse
I |
17, ;, 7 l
A s
2 28 77— 1— 2— 3— 45—
— ] 6— 7—
7 3
'—{ l l || P Fg.3 The smiconductor refrigerator equipment
1— ( )i2— 33—
4—N e 6— 7= ' TEC 12706 , 26
8 6A, 154V, 51.4
! W, 67 EN
Fg.1 Badc principlesof thermoeectric refrigerator . 45 ,
20 (DO)12Vv
1) ,
7.3m, , )
23.2m; ;
: , : [11 13] ,
2 10%
2) 1
( : (AC)220 V,
2 , (DO 12V, 300 A
Datataker600



2 25
+0.05 ;ST5124 , , 1
Aerotech , , 1
, +0.1 ; , 2003-04-11
R144 , 4  ,2003-06-20 ,
3) 1 5min,
2003-04-25 04-28 2003-11-14
; 11-15
(1) - 2 G4
~  |RERE
mc( T1- Tp)
n = W x 100 % (1) CEER il
€ i
n ,%; m kg; T1 E
T2 N i
W J: ¢ ( 220 VAC) | EEIFS
) J- (kg )t BHse
2 3 3x3 5
J A ' Fig.5 Experiment setup of tomato hydroponics sysem
4.558 7.1L-min *; B :
56,89 11.2L-min?! 3
26+0.5 26+0.5 2 1) ,
( ) 20%
5cm ( 6),
; 4.5L-min ! 5.8L-min?!
, 35 kg 1 min, , 1.3%,
30 min 4 5.8L-min * 7.1L-min '
PR R .‘-_]li_i:ﬁg """"""""" ] 0.3%
[ Lt }
. | 8 7.1L-min"' 1L.2L-min" ' |
.}
| R aEg {\ * 6643 7515, 2000,
| miflE g 1 | RESE
| | BB | Bz ) ,
----------- |
WEFHIN | 022y
I
T T £ onf
Ak RRESS £
fREHH Bk | | mkiE g
g 020}
4 0.19 L ' : ‘
Fig.4 Experiment sstup and measurement of the 4 6 8 10 12
refrigeration eficiency HEAL-min™")
6
1 FHg.6 Rdationship between the refrigeration eficiency and
( 5 2 water flux



26

2004

2)

35 ,
21 23

4a5r

() R

BAC

04-27
T09:50

A #

04-28
T07:30

04-26
T10:10

5
04-25
T11:30

1— 12—
7

19.5 20.5 )

40 16 :
2003-10-15 ,
0.081 kg,
0.129 kg

{b) £ F Nk

REEC
g

11-13
T2%30

11-14
To6:10

H #

(2003 )

Fig.7 Temperature variation of nutrient solution under different conditions(2003)
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