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4 18kJ (kgr  ); t , ot PE ,
, AW M1 ) Aw ,m?
232 Q:? 234 Q.
Qs= 2KA(ti- t) 1000 Kw (3) Qv= Qo (ti- t) KW (5)
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b< 10m Q233 L— ,m?® s, 1 h
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Table 1l Theoverall heat transfer coefficient of the roof w ith themal screens (Feb 26 27, 2000)
to ti t1- t Qv Q Qw Qs Qv Qr K
md h? KW kW KW KW KW Wi m2 )t
19: 00 56 16 6 215 6 54 160 5 24 7 47 30 8 100 3 384
20: 00 39 17. 6 24 5 6 55 183 2 30 8 58 38 4 108 2 332
21: 00 28 171 250 G 56 187 2 321 61 400 108 9 321
22: 00 - 04 16 6 27.0 6 57 202 5 382 72 47. 6 109 5 271
23: 00 -13 16 2 275 6 55 205 6 39 3 74 49 0 109 8 2 64
0: 00 - 22 159 29 5 6 59 221 9 40 7 77 50 7 122 9 2 86
1: 00 - 36 15 4 300 6 61 226 3 427 81 53 2 122 4 271
2: 00 - 52 14 6 320 6 62 241 8 44 5 8 4 55 4 133 5 2 84
3. 00 - 38 14 4 29 0 6 60 218 5 40 9 77 510 118 9 275
4: 00 - 45 14 6 305 6 63 230 8 42 9 81 53 5 126 3 2 78
5: 00 - 64 14 3 310 6 66 235 7 46 5 88 58 0 122 4 2 49
6: 00 - 60 14 2 315 6 65 239 1 45 4 86 56 6 128 6 2 68
2 90
2 (2 27 2 28 )
Table 2 Theoverall heat transfer coefficient of the roof w ithout themal screens (Feb 27 28, 2000)
to ti - t Qv Q Qw Qs Qv Qr Ky
m h? KW KW KW KW KW Wi (m2 )1
19: 00 42 145 24 0 6 78 185 7 231 44 28 8 129 4 529
20: 00 32 14 9 26 5 6 79 205 4 26 3 50 32 8 141 4 5 08
21: 00 26 14 7 27. 0 6 80 209 6 27. 2 52 339 143 4 4 99
22: 00 18 13 4 250 6 81 194 3 26 1 49 325 130 9 4 75
23. 00 - Q6 13 0 280 6 81 217. 6 30 6 58 381 143 2 4 43
0: 00 - 20 12 8 300 6 83 233 9 333 6 3 41 4 152 9 4 35
1: 00 - 23 12 0 29 5 6 84 230 3 321 61 40 0 152 1 4 48
2: 00 - 42 11 5 320 6 85 250 2 353 67 44 0 164 3 4 40
3: 00 - 43 10 8 305 6 85 238 5 339 64 42 3 155 8 4 34
4: 00 - 62 98 330 6 87 258 8 36 0 68 44 8 171 2 4 50
5: 00 - 52 1 1 330 6 87 258 8 36 6 69 45 6 169 6 4 38
6: 00 - 66 96 320 6 88 251 3 36 4 69 45 4 162 6 4 23
4 60
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pneum atic precision planter is carried out and amathematical model for seed motional locus is established
based on w hich the operation process for plastic film mulch dibbling function is smulated dynam ically by
use of computer smulation technology, the influence of the change of mplanent forward speed, seed
dropdffZangle and the bias angle of seed receiving funnel on the seed metering accuracy is found out and
the relevant paraneters are optimized The results of this research can be taken as a reference for the
design of similar mplanents

Key words computerized smulation; pneumatic planter; plastic film mulch planter; seed metering device

Adaptability Test and Key Technology Research on Conservation Tillage (78)

Jia Yamming', Shang Changqing', Zhang Zhenguo® (1 Changzhi Faming M achinery M anagenent B ureau,
Changzhi, Shanxi 046000, China; 2 Extending Station of A gricultureM achinery of Shanxi Province, Taiyuan 030007,
China)

Abstract: A round the sustainable develepment of dryland fam ing, it has been testing and researching for a
long period in theworld The advanced A ustralian conservation tillage method w as introduced in 1991,
and w as tested in Shanxi Province experimental plots The test show ed that: the conservation tillage has
the comprehensive profits of conserving water, mproving «il, increasing production and income, and
mproving ecological envionrment But the planting quality is not 0 good, w hich held back further test

A Ithough it can increase the adaption by mproving the machine, when the stalk covering rate reaches
80%, a seriesof problenswould appear, e g inw inter, it isdifficult to preventw ind and fire, in gring,

the il temperature goes up slow ly, and it is difficult to clean the w eeds grow ing in the crops. By the
further test, shallow rotary tillageor shallow harrow of the surface il, can lve all theproblans Stalk
covering, surface il shallow tillage, and stubble planting make up the matured technical systen of
conservation tillagemethod

Key words dryland; conservation tillage; surface tillage; sustainable development

Design of Device for Raising Seedling and Seeding in ApertureD isk (82)
Xu Jinda', YuW enw ei’, LUM eigiao®, LouM iaoliang® (1 Jinhua Research Institule & Fam M achinery, Zhejiang
Province, Jinhua 321017, China; 2 Jinhua Office d Rural Energy, Jinhua Zhegiang, China; 3 Jinhua Station o
M achinery M anagenent, Jinhua Zhejiang, China)

Abstract: A coording to damands for rice seedlings throw ing, the device for raising seedling and seeding in
agperture disk w as designed and developed Itsworking principle and design of rubber belt for conveying
seeds w ere mentioned in the paper The design schane was superior after tested by experimentation

U nder the condition of superior paraneters, best factors combination for seeding in gperture disk w ith
snall quantity of seeds can be singled out and optimal seeding performance of the device can be obtained

Key words raising seedling in aperture sisk; rubber belt for conveying seeds appending seeds throw ing
seeds

Resaarch and D evelopment of Portable Apparatus for Power and Fuel Consumption Test of
Snall Tractors (85)

W ang Huiming, Jing Shuhong, Hou Jialin, LU Zhaogin (M echanical & Electronics Engineering College, Shandong
A gricultural U niversity, Tai'an 271018, China)

Abstract: The paper introduces an intelligent test system for power and fuel consumption test of snall
tractors The systan was developed by use of the microelectronics and single chip computer interface
technique, based on single chip computer A T89C51 and ingecting the shape of signal wave by technique
on dynamic digplay of data, w hich came from HBR 2L typepressure senor and HY 2L type flow sensor The
measurament accuracy of power is+ Q 10% (KW ). It can measure pow er and fuel consumption of snall
tractors continuously, rapidly and accurately.

Key words enging power; fuel consumption; singleZhip computer; test

Protected Agriculture and Environmental Control Engineer ing-

Prelim inary Exper mental Research on Effect of Alun inized Thermal Screens in Greenhouse
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(89)
Ling Jian', Ma Chengw ei’, Lin Chong®, Huang Zhidong, ShenL iming® (1 Ke L aboratory of A gricultural B i02
Enviroorment Engineering, M inistry of A gricultureP. R. China, ChinaA gricultural U niversity, B eijing 100083, China; 2
Shanghai Fam Green Engineering Ca , L td. , Shanghai 200090, China)
Abstract: Heat preservation and energy2saving experiment using alum inized themal screens in greenhouse
w as conducted T he tamperatures inside greenhouse both w ith andw ithout themal screensw erem easured
based on experment The experimental result showed that air temperature inside greenhouse under
aluminized themal screens can be mproved by 3 5 , and the air tenperature at 40 an above the screen
was 8 8 higher than that at 40 an under the screen A coording to calulated resultsof the heating load of
the greenhouse and the overall heat transfer coefficient of the roof with and w ithout themal screens, the
average energy saving efficiency reached about 37%, which reveals excellent themal performance of
alum inized themal sreens
Key words greenhouse aluminized film; themal screen; energy saving

Prelm inary Study on Calculating Dynamic W ind Pressure for M ulti-span Greenhouse

Structural D esign (93)

Sun Defa, Miao Xiangwen, Cui Shaorong (Institute o Agricultural B ioZnvirormental Engineering, Zhejiang
U niversity, H angzhou 310029, China)

Abstract: Based on the contrast analysis of loads provided in foreign and Chinese standards, analysis and
discussion are mentioned about the definition and estimation of dynamic wind pressures for multi2gpan
greenhouse structural design in details M earw hile, taking advantage of past experience in greenhouse
structural design a practical method w hich can be used in greenhouse design was given for wind load

U nder the present conditions, it is unnecessary to make modification of statistical reappearing factor in
calculation w ind loadXynam ic pressure w hen considering the coefficients of w ind pressure depending on
height and the gust factor according to Chinese architectural structure load standards(GBJ9287).

Key words greenhouse dynamic pressure; structural design

Design and Exper ment of CO2 Enrichment and Real-time Control Systan for Tissue Culture
(96)
Ding Yonggian, Ding Weimin, Cui Jin, Li Shijun, Xu Zhigang, W ang Xiaohan (College o Agricultural
Engineering, N anjing A gricultural U niversity, N anjing 210032, China)
Abstract: In order to mprove the environmental conditionsof tissue culture in vitro and to investigate the
function of CO: in the culture, a CO: enrichment and real2ime control system w as developed U sing this
system, the grow th experiment of subcultured grape (cabernet sauvignon) plantletsw as carried out as
compared w ith the traditional tissue culturemethod (nonZC02 enrichment). The results indicated that the
system workedwell, the required ranges of CO2 concentration [ (800 1 200) LL L ] could be obtained;
and the CO: enrichment environrment could promote the grow th and photoautotrophic capability of the
plantlets in vitro.
Key words CO: enrichment; real2zime oontrol; biological environment; tissue culture sucroseXree
culture

Effects of Ambient Tanperature and Relative Hun idity on Physiological Parameters and

Performance of Growing Pigs (99)
W ang Kaiying®, Miao Xiangweng', Cui Shaorong', Coen M Hogenboom?, R Geers’ (1 Institute of
Agricultural B ioZnvirooment Engineering, Zhejiang U niversity, H angzhou, 310029, China; 2 Zootechnical Centre, K. U.
L euven, B ijzonderew eg 12, B 23360 L ovenjoel, B elgian)

Abstract: Regponses of physiological paraneters and activity to humidity and tenperature w ere studied
using DSI animal physiological paraneters on2ine telemetry systen and envirormental condition and
animal activity detecting systam. T he results show that body tenperature, heart rate of pigs raised under
high room temperature in summer, and swine grow ing performance decreased, egecially, under high
humidity and temperature a 10 % increase in relative humidity was offset by 1  decrease in anbient
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