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Tab.1 Fans details

AL it JL L 3 Bl LI HA%/mm
H1Fanl ~ H1Fan3 Hired — Hand Franklin ,735.5 W, oA, B 120K 3)) ¥H R} 1220
H2Fanl ~ H2Fan3 Hired — Hand Franklin,735.5 W, 8 , B 520K ) 4o 1220
H3Fanl ~ H3Fan3 American Coolair Baldor,1 103 W, =4, IR H7 4K 5h gl 915
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Fig.3  Airflow rate comparison between fan with guard and no guard
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Tab.2 Airflow rate comparison between fan with

aluminum shutter and plastic shutter

iR/ (m? b )

i o
H1Fanl ~ HlFan3 H2Fanl ~ H2Fan3 B
/Pa 21H/ %
IR ERNER ]
7 19027.5 +238.6 17891.2 +89.7 6.4 0.019
15 18208.1 +£257.5 16814.1+62.5 8.3 0. 047
22 17281.5 £262.5 15775.9 £151.6 9.5 0. 030
30 15771.7 £236.1 13985.7 £114.1 12. 8 0.014
38 13930.7 £212.8 12042.2 +138.1 15.7 0. 020
47 12037.1 £174.7 10336.4 +103.6 16. 4 0.031
55 10342.2 +212.8 8857.6 £146.1 16. 8 0.029
61 9560.3 £205.4 8033.5+124.8 19.0 0.013
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Fig.4 Linear fitting between airflow rate and static

pressure for two kinds of fans
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Tab.3 Fan energy consumption and ventilating efficiency

R/ Pa
AL Et
7 15 22 30 38
H1Fanl RALRERE/W 725 750 770 770 790
RHLAER/ (m® - (h-W) 1) 26.9 24.8 22.7 21.0 17.9
1 Fam2 AHLREFE/ W 757 785 785 809 817
WBLAERL/ (m? - (h-W) 1) 25.0 23. 4 21.9 19.7 16. 6
HI Fan3 JBLAE FE/ W 804 824 845 858 858
KHLEERL/ (m® - (h-W) ~1) 23.7 22.6 20.0 18.4 15.9
H2Fanl JABLAEFE/W 822 840 840 865 894
RHLEEZL/ (m® - (h-W) ~1) 21.7 20.0 18.5 16.1 13.4
H2Fan2 MALAERE/W 783 810 828 828 345
HAHLRERL/ (m? « (heW) ~") 22.8 20.9 19.1 16.9 14.2
Ho Fand KAHLREFE/ W 824 853 876 902 922
KBLAERL/ (m® - (h-W) ") 21.2 19.6 17.9 15.8 13.0
H3Fanl HLAERE/W 1022 1036 1 060 1060 1082
RMLAERL/ (m® - (h-W) 1) 10.3 9.0 8.0 6.8 5.9
H3Fan2 JBLAERE W 997 1018 1040 1 060 1060
RAHLAESL/ (m®+ (h-W) ~1) 10.0 8.6 7.5 6.4 5.6
H3Fan3 ML AEFE/W 1018 1 040 1040 1060 1060
HHLAERL/ (m® - (h-W) 1) 9.5 8.2 7.1 6.2 5.4
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Evaluation of Ventilation Performance of Greenhouse Fans
Based on Fans Assessment Numeration System

Zhang Zhi'  Steven E Ford® Richard S Gates’ Zou Zhirong’
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Department of Agriculture and Biological Engineering, University of Illinois at Urbana-Champaign, Urbana 1161801, USA
3. College of Horticulture, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Fans assessment numeration system ( FANS) was taking for testing the ventilation for each fan
at the range of static pressures from 5.0 Pa to 61.5 Pa under different operating conditions. The results
suggested that the existence and cleanliness of the fan safety guard reduced ventilation by less than 5% .
The ventilation and efficiency of fans fitted with plastic shutters were 13. 1% and 15. 1% higher than the
fans with aluminum shutters. The most difference of fans efficiency with same parameters reached to
12. 7% . The average ventilation was reduced by 38. 7% when the rotational speed drove by belt reduced
by 16. 1% . The energy consumption significantly increased when static pressure was more than 30 Pa.

Key words: Greenhouse Fan performance Fans assessment numeration system Ventilating air flow

Efficiency



