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Methods for measuring air temperature in a pad
and fan cooling greenhouse
WANG Rui, XU Hui” s MA Jian, LI Tian-lai
(College of Horticulture, Shenyang Agricultural University, Shenyang 110866, China)
Abstract During the operation of pad and fan system for greenhouse cooling, fog wafts appeared inside the

greenhouse. If the fog adheres to a sensing part of a thermometer, measurement of air temperature through pad will
decrease and cause errors. The study was conducted by three measurement methods which were non-aspirated
thermocouple with shelter, aspirated psychrometer and bare thermocouple without the shelter. It was found that the
result of the non-aspirated thermocouple with shelter provided the most accurate measurement values; the measurement
result of the aspirated psychrometer was lower than the actual temperature and the error rang was 0. 1— 3.2 T ; the

measurement of the bare thermocouple was affected by environmental factors easily and the error rang was —2.7—-3.9 C.
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Fig. 1 Environmental monitoring and controlling system of greenhouse
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Fig. 2 Structures of three kinds of thermocouples:non-aspirated thermocouple with shelter,

aspirated thermocouple with shelter and bare thermocouple without shelter
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Table 1 Main parameters of PVC pipe and

polyurethane shelter
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Fig. 3 Daily temperature variations by

useing three methods
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Fig. 4 Daily variations of temperature difference by useing
each method:non-aspirated thermocouple with

shelter and aspirated thermocouple with shelter
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Fig. 5 Relationship between air temperature
differences measured by different

methods and solar radiations

2.4 EAARAEARETERENEENEL

FER AT AL R S8 T 2 2R 58 v - Bl XUBIL AR XU 9
B e R N % R NS N i el S L R S B S AR
— I 5T A% o i I 5k 2 IR A2 N R
AERIFEME . TS PR R A N A KGR TE 5 m/s Z
P PR v ) DRUAIL P R XU 688 8 75 R 3 ) KL
M 1 m/s B#iTHE 5 m/s . X560k 5 L BT R AT
SMREE 29 C L R AR 3 58 500 W/m?” 43 414
B K 3 R 3 KBCF MR . AN TR XU 2% 1R T
F14 3 J3E 00 2 A il 2k (I 6) 17 . Bl A XU ) 3
T A B e X B g AR 6 KU A 3 Y i 2k B

27r — - {EBlGER
) s SRR K

— EhrE A

MR G

23 L L L 1 L L 1 b SLN |
1.0 1.5 20 25 3.0 35 40 45 50 55

JALH/ (m/s )
6 REXNAERENEFENEI

Fig. 6 Comparison of three temperature measurements

under different air flows
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