201142 A N A1 =2 42 % 52 W

mZEINEEWIE R R % CFD =B E 5

BER' £EF K E
(L TEH R B ML 2 6 25 A IR B TR 9205 | BT 212013,
2 B SR £ . M 225009)

(HWE]  LURA B Venlo R 5 B I8 I 5 0 BF 500 4, XHE Y 28 108 R 4 28 5 % AN ERBE IR 7 22 Il
M5 R IEAT T 3BT o TE T80 25 I8 K FH AR S5 i A 2 N K 28 AU i R A B A5 S 2 AL BUBIRL, M TSR A IR
EWGAEYR ARG CFD FOE B X A A R B AT T 3o SR Fluent OPF X A8 ] K4 448 F
AL % Pl PN I A A AR S HEAT T 3-D BB S BN . AR IR WD E Pl R R UL (BT I T 2 AR X 1R 22
IyANH 5. T% F1 2. 1% ,CFD BIBUA 30, D A BB A B . 0 R AR X 23R BB R g 1. 6°C 287, AN 8
P 3% K BEV 5 X 3l 8 B A A7 5 5 0L JBE R A ) DX P A L T R 0. 8°C XTI BE 5 19% o & H
N0 T8 et O KU A DX R A LB BT AR A0 R M I A AR T X 2 PN R R A A R

REW: ME W OMXNRE IFERES I ZANR B

HhESES; S625.571 XERFRIRAD : A X E4HS: 1000-1298(2011)02-0173-07

Numerical Prediction and CFD Modeling of Relative Humidity and
Temperature for Greenhouse — Crops System

Cheng Xiuhua''> Mao Hanping' Ni Jun'
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education, Jiangsu University,
Zhenjiang 212013, China 2. Collage of Animal Science and Techonology, Yangzhou University, Yangzhou 225009, China)

Abstract

The relations between tomato crops and soil transpiration and the microclimatic factors inside and
outside bi-span greenhouse were analyzed. The computational fluid dynamics ( CFD) model was used to
solve the temperature and relative humidity ( RH) distributions based on water vapor transmission and
solar radiation with the porous models, and the boundary conditions were discussed. The 3-D temperature
numerical simulations were tested by means of Fluent software. The results showed the average relative
errors of the simulated and the measured values were 5. 7% and 2. 1% , respectively. The CFD model
and the boundary conditions were proved to be validated. Compared to cloudy days, the average
temperature was 1. 6°C higher and relative humidity was 3% lower in sunny days. The solar radiation had
an effect on the temperature and RH distributions. The average temperature was 0. 8°C higher and RH
was 19% higher for the double density plants than that of single density plants. The temperature and RH
distributions were lower near the leeward than the windward inside greenhouse, but a homogeneous
pattern was observed in cropping region.
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Fig.3 Simulated and measured temperature & RH values inside greenhouse
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