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 سخٌی با خَاًٌذگاى

‌کشبورزی"ؾٛٔیٗ قٕبضٜ اظ زٚفهّٙبٔٝ  ‌در ٌطزز وٝ وكٛض ثب زٚض  زض قطایغی ٔٙتكط ٔی "فنبوری

إِّّی ضٚثطٚ قسٜ اؾت. تلاـ زِٚتٕطزاٖ ٕٞٛاضٜ ایٗ ثٛزٜ اؾت وٝ احط ایٗ  ٞبی ثیٗ  رسیسی اظ وبضقىٙی

ٞبی  ٔحسٚزیتٚ افٕبَ  ٞب ضا ثٝ وٕتطیٗ حس ٕٔىٗ ثطؾب٘ٙس. أب ثبیس پصیطفت وٝ افعایف ٘طخ زلاض تحطیٓ

 ثبظضٌب٘ی، التهبز ٘فتی وكٛض ضا قسیساً زچبض ٔكىُ ذٛاٞس وطز.

ٞبی ثیكتطی زض  أٙیت غصایی زض تٛؾقٝ پبیساض، لاظْ اؾت ٔترههیٗ أط تلاـ ٘مف ثب تٛرٝ ثٝ إٞیت

آٖ اظ  ٝ ثٝٞبی ٚاثؿت ؾبظی فٙبٚضی ٞبی وكبٚضظی ٚ ثٛٔی ایٗ ظٔیٙٝ زاقتٝ ثبقٙس. ذٛزوفبیی زض تأٔیٗ ٟ٘بزٜ

اضظـ  ٚ ٚضی ٞبیی وبضآٔس ٚ اضظاٖ ثطای افعایف ثٟطٜ ٞبؾت. اظ ایٗ ٌصقتٝ، اضائٝ ضٚـ رّٕٝ ایٗ تلاـ

تٛا٘س وٕه قبیب٘ی ثٝ وبٞف ٚاثؿتٍی  پؽ اظ ثطزاقت ٔی ٞبیفطآٚضیتٛؾقٝ اظ تِٛیس تب حبنُ افعٚزٜ 

 ذبضری ٕ٘بیس.

ٞؿتیٓ؛ أیس  وكبٚضظی ٞبی ٔطتجظ ثب فٙبٚضی ظٔیٙٝثٝ ز٘جبَ اضائٝ ٔغبِجی وبضثطزی زض زض ایٗ قٕبضٜ ٘یع 

 اؾت وٝ ٔفیس فبیسٜ ٚالـ ٌطزز.

ٞبی ذسٔبتی  ٌطاٖ، پػٚٞكٍطاٖ، زا٘كٍبٞیبٖ، قطوت ٌیطاٖ، وكبٚضظاٖ، نٙقت تهٕیٓربعجبٖ ایٗ ضؾب٘ٝ ٔ

ٝ ٔٛضٛؿ أٙیت غصایی زضٌیط ٞؿتٙس یب فلالٕٙس ثٝ ٔغبِقٝ زض ایٗ ظٔیٙ ٚ آحبزی ٞؿتٙس وٝ ثٝ ٘حٛی ثب

 ثبقٙس. ٔی

ای(،  آیس تب ثب اضؾبَ ٔغبِت )٘ٛقتبضی یب چٙسضؾب٘ٝ زفٛت ثقُٕ ٔی ٘ؾطاٖٕٞٝ نبحتزض پبیبٖ اظ 

 پیكٟٙبزٞب ٚ ا٘تمبزات ذٛز ٔب ضا زض غٙبی ثیكتط ایٗ ضؾب٘ٝ یبضی ضؾب٘یس.

 

‌محمذببقر‌لکدکتر‌

‌مذیرمسئول

  

http://agrimechanization.com/index.php/fa/agri-mechanization
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 ییغذا یتاهٌ یيهأدر ت یَسیستنب یيًقش هٌْذس

‌

‌محمذببقر‌لک
 ؾبٔب٘ٝ پطزیؽ قطوت ظیؿتتطی ٟٔٙسؾی ٔىب٘یه ثیٛؾیؿتٓ، زو

mbagherlak@agrimechanization.com 
 

چٟبض ٔقیبض  عَٛ ظٔبٖ زض حجبت ٚ اغص اظ ٔٙسی ثٟطٜ غصا، ثٝ التهبزی ٚ فیعیىی زؾتطؾی غصا، ثٛزٖ فطاٞٓ

 ٔطزْ، ٕٞٝ وٝ یبثس ٔی تحمك ظٔب٘ی زض یه ربٔقٝ ٞؿتٙس. ایٗ ٟٔٓ أٙیت غصاییثطای اضظیبثی تأٔیٗ 

زی ثٝ غصای وبفی، ؾبِٓ ٚ ٔغصی زاقتٝ ثبقٙس وٝ ٘یبظٞب ٚ ىی، ارتٕبفی ٚ التهبفیعی زؾتطؾی ٕٞیكٝ،

   تطریحبت غصایی آٟ٘ب ضا ثطای ظ٘سٌی فقبَ ٚ ؾبِٓ تأٔیٗ ٕ٘بیس.

 اؾت ثٛزٜ وكبٚضظی ٟٔٙسؾی ٚ فٙی ثرف ٔتِٛی نٙقت، ٚ وكبٚضظی ٔیب٘زی ثقٙٛاٖ ٟٔٙسؾی ثیٛؾیؿتٓ

ثب ٚضٚز ٘رؿتیٗ تطاوتٛضٞب ثٝ ٔعضفٝ قىُ  وكبٚضظی ٔىب٘یعاؾیٖٛٚ اظ اثتسای لطٖ ثیؿتٓ ٚ پیسایف 

 ثٝ زازٖ قست ثب وٝ پطتٛاٖ ٔٙبثـ ٚ تزٟیعات ،ٞب ٔبقیٗ ا٘ٛاؿ تٛؾقٝ ٚ ٔىب٘یعاؾیٖٛ ضقس اظ پؽ. ٌطفت

 اظ ٚضظی حفبؽتی ذبن ٞبی ضٚـ ا٘ٛاؿ تٛؾقٝ قس٘س؛ ظیؿت ٔحیظ ترطیت ٔٛرت وكبٚضظی، فّٕیبت

ٚ تٛرٝ ٚیػٜ ثٝ ثبلاثطزٖ  1980 زٞٝ اٚاذط اظ وكبٚضظی زلیك ، پیسایف ٔفبٞیٕی ٕٞچ1970ٖٛ زٞٝ

 ضاؾتبی زض ثیٛؾیؿتٓ ٟٔٙسؾی السأبت رّٕٝ اظ ٌّرب٘ٝ ٞبی لبثُ وٙتطَ ٔب٘ٙس ٚضی تِٛیس زض ٔحیظ ثٟطٜ

ٗ ثیٛؾیؿتٓ زأٙٝ ؾت. زض فیٗ حبَ وٝ ٔترههیا ثٛزٜ غصایی أٙیت ٔیٗتأ ٚ پبیساض وكبٚضظی٘یُ ثٝ 

ٞبی اذیط زض ٕٞٝ ٔٛضٛفبت وكبٚضظی  زٞٝثبغجب٘ی ٔحسٚز ٘ىطزٜ ٚ زض عی  فقبِیت ذٛز ضا ثٝ ظضافت ٚ

ٚ غصا، اظ رّٕٝ أٛض زاْ، عیٛض، آثعیبٖ ٚ حتی نٙبیـ غصایی ٚضٚز وطزٜ ٚ ٘ٝ تٟٙب ثٝ ز٘جبَ افعایف 

ت ٚ نٙبیـ ٚاثؿتٝ ثٝ وكبٚضظی فقبِیت ٞبی پؽ اظ ثطزاق ا٘س وٝ زض ظٔیٙٝ فطآٚضی ٚضی تِٛیس ثٛزٜ ثٟطٜ

 ا٘س. ای وطزٜ ٌؿتطزٜ

FAOؾبظٔبٖ ذٛاضٚثبض ٚ وكبٚضظی ُّٔ ٔتحس )
ضا ؾبَ رٟب٘ی ذبن ٘بٔیسٜ ثٛز ٚ ثٝ إٞیت  2015( ؾبَ 1

اوؿیس وطثٗ ٚ احط آٖ ثط تغییطات الّیٓ  حفبؽت اظ آٖ ثطای رٌّٛیطی اظ ٘كط ٌبظٞبی ٌّرب٘ٝ اظ رّٕٝ زی

فبئٛ ثرف افؾٓ وطثٗ ظٔیٗ زض ذبن شذیطٜ قسٜ اؾت ٚ ٔسیطیت ٘بزضؾت ذبن ٔٙزط  پطزاذت. ثٝ افتمبز

                                                 
1 - Food and Agriculture Organization of the United Nations 

http://pardis.agrimechanization.com/
mailto:mbagherlak@agrimechanization.com
http://agrimechanization.com/index.php/fa/basic-concepts/186-2015-09-13-04-20-28
http://agrimechanization.com/index.php/fa/media1/220-biosystems-channel
http://agrimechanization.com/index.php/fa/media1/220-biosystems-channel
http://agrimechanization.com/index.php/fa/last-news/296-mechanization-biosystems
http://agrimechanization.com/index.php/fa/last-news/296-mechanization-biosystems
http://agrimechanization.com/index.php/fa/media1/245-conservation-tillage
http://agrimechanization.com/index.php/fa/basic-concepts/24-precision-agriculture
http://agrimechanization.com/index.php/fa/last-news/335-green-house-engineering
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قٛز. زض ٕٞیٗ ضاؾتب، ا٘ٛاؿ  ای زض فضب ٔی ثٝ ذطٚد وطثٗ ثٝ اقىبَ ٔرتّف ٚ ا٘تكبض ٌبظٞبی ٌّرب٘ٝ

ٞب، تزٟیعات یب حتی  ٌؿتطـ یبفتٝ اؾت ٚ ٔبقیٗ ٞب نیب٘ت اظ ذبنثطای  ٚضظی حفبؽتی ذبنٞبی  ضٚـ

 ٞبی زضؾت تٛؾظ ٔترههیٗ ثیٛؾیؿتٓ اضائٝ یب پیكٟٙبز قسٜ اؾت. ضٚـ

ت اظ ٔٙبثـ عجیقی ٚ ٔحیظ ظیؿت ٚ اِجتٝ ؾلأتی ا٘ؿبٖ، زض اٚاذط ٞعاضٜ زْٚ ثب تٛرٝ ثٝ إٞیت نیب٘

ؾبظی  ٞسف ثٟیٙٝ وكبٚضظی زلیكٔغطح قس. زض  وكبٚضظی زلیك یب  ٞب ٔسیطیت ٔٛضقی ٟ٘بزٜ ٔفٟٛٔی ثٙبْ

ایٗ، ٟٔٙسؾیٗ ثیٛؾیؿتٓ ثب تٛؾقٝ ٞب زض ٔىبٖ ٚ ظٔبٖ ٔٙبؾت اؾت. ثٙبثط وبضٌیطی آٖ ٞب ثب ثٝ ٔهطف ٟ٘بزٜ

ثٝ ز٘جبَ  ٔٛرٛزات ظ٘سٜٞب ٚ تزٟیعات وكبٚضظی یب حتی  ٞبی وٙتطَ ذٛزوبض ثط ضٚی ٔبقیٗ ا٘ٛاؿ ؾبٔب٘ٝ

ٞبی  ٞب یب فّٕیبت زض ٚاحسٞبی وكبٚضظی ٞؿتٙس. ایٗ ؾبٔب٘ٝ ؾبظی آًٞٙ ثٝ وبضٌیطی ٟ٘بزٜ ٔتٙبؾت

وبضٌیطی  ثب ثٝ بفیبیی یب حؿٍطٞب وٙتطَ وطز یاعلافبت رغطا ٞبی ٌیطی اظ ؾبٔب٘ٝ تٛاٖ ثب ثٟطٜ ذٛزوبض ضا ٔی

 ،ٕٔىٗ حس وٕتطیٗ ثٝ ،ا٘ؿبٖ زذبِت وبٞف ٚ ضقس ٌیبٞی ٞبی ٔسَ ٞبی فطایٙسٌطا ٔب٘ٙس ا٘ٛاؿ ٔسَ

وكبٚضظی ٞعاضٜ ؾْٛ ٘بْ ٌطفتٝ اؾت وٝ ثرف لبثُ  وكبٚضظی زلیك س ضا تٛؾقٝ زاز.ٞٛقٕٙ ٞبی ٘ٝؾبٔب

وبضٌیطی یب  ٝ ثٝتٛرٟی اظ ٌؿتطـ آٖ ٔطٖٞٛ تٛؾقٝ تزٟیعات پیكطفتٝ اِىتطٚ٘یىی ٚ ٔربثطاتی اؾت و

 قٛز.ٞب تٛؾظ پػٚٞكٍطاٖ زض ظٔیٙٝ ٟٔٙسؾی ثیٛؾیؿتٓ پیٍیطی ٔی حتی تٛؾقٝ آٖ

ٞبی لبثُ  ؿتٓ فقبِیتٌّرب٘ٝ ٘یع ٔترههیٗ ثیٛؾیٔحیظ  زض ٚضی افعایف ثٟطٜٚ  ٟٔٙسؾی ٌّرب٘ٝزض ظٔیٙٝ 

 ثب. ا٘س ضؾب٘سٜ ا٘زبْ ثٝ ٞب ٟ٘بزٜ ؾبیط ٚ وٛز ٚضی آة، وبٞف ٔهطف ٚ افعایف ثٟطٜ تٛرٟی زض ظٔیٙٝ

یبثس. چٝ  ت ٔهطف ا٘طغی إٞیتی زٚچٙساٖ ٔیٞب، ٔسیطی بٞبی ؾطپٛقیسٜ اظ رّٕٝ ٌّرب٘ٝفض اظ ٌیطی ثٟطٜ

اؾت وٝ فٕستبً اظ ٔٙبثـ فؿیّی  ایٙىٝ تِٛیس ٔحهَٛ زض فهَٛ ؾطز ؾبَ ٘یبظٔٙس ٔهطف ا٘طغی ٌطٔبیی

ٞبی وٙتطَ ٔحیظ،  ثبقس. ثٙبثطایٗ، تٛؾقٝ ضٚـ قٛز وٝ ذٛز یىی اظ فٛأُ آِٛزٌی ٞٛا ٔی ٔیٗ ٔیأت

ٞبی ٔٙبؾت، افعایف ثبظزٞی تزٟیعات  ی پٛقفوبضٌیط ا٘تربة رٟت ٚ قىُ ٔٙبؾت ؾبظٜ، ثٝ

 ٞؿتٙس ٔٛاضزی رّٕٝ اظ ٔطؾْٛ ٞبی ؾٛذت ربیٍعیٙی ثطای لیٕتاضظاٖ ٚ  ٛؾقٝ ٔٙبثـ پبنت ٌطٔبیكی،

 ا٘س. اذتٝوٝ ٔترههیٗ ثیٛؾیؿتٓ تب وٖٙٛ ثساٖ پطز

ٞب ثط ضٚی ٔٛاز غصایی  ٔرتّف افٓ اظ ا٘زبْ ا٘ٛاؿ فطآیٙس ٞبی ثرفزض ظٔیٙٝ ٟٔٙسؾی پؽ اظ ثطزاقت زض 

 ای ٌؿتطزٜ فقبِیت ثیٛؾیؿتٓ ٔترههیٗ ٘یع ٞبی تزسیسپصیط تِٛیس ا٘طغی ٚ ٔسیطیت پؿٕب٘سٞب، ضبیقبت تب

ؾٛیی زیٍط اظ آِٛزٌی  اظ ٞب تٛزٜ ظیؿت ثبظیبفت ٚ ؾٛ یه اظ غصایی ٔٛاز ٚضی ثٟطٜ افعایف ثب. ا٘س وطزٜ

ای  قٛز ٚ ا٘تكبض ٌبظٞبی ٌّرب٘ٝ ثٝ ٔحیظ ظیؿت وبؾتٝ ٔی٘بقی اظ ٚضٚز ٔؿتمیٓ حزٓ ظیبز ایٗ ٔٛاز 

http://agrimechanization.com/index.php/fa/media1/245-conservation-tillage
http://agrimechanization.com/index.php/fa/last-news/53-2013-11-30-13-55-04
http://agrimechanization.com/index.php/agri-mechanization?view=item&id=65
http://agrimechanization.com/index.php/fa/basic-concepts/24-precision-agriculture
http://agrimechanization.com/index.php/fa/basic-concepts/24-precision-agriculture
http://agrimechanization.com/index.php/fa/last-news/339-precision-agriculture-crop-modelling
http://agrimechanization.com/index.php/fa/basic-concepts/24-precision-agriculture
http://agrimechanization.com/index.php/fa/last-news/335-green-house-engineering
http://agrimechanization.com/index.php/fa/last-news/118-2014-05-19-16-00-34
http://agrimechanization.com/index.php/fa/last-news/157-biogas-electricity
http://agrimechanization.com/index.php/fa/last-news/280-2016-08-01-15-50-25
http://agrimechanization.com/index.php/fa/last-news/157-biogas-electricity
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یبثس. چٝ ایٙىٝ ایٗ ٔٛاز زض  اضظـ زض عجیقت تب ا٘ساظٜ ظیبزی وبٞف ٔی ٘بقی اظ فطآیٙس تزعیٝ ایٗ ٔٛاز ثی

ٗ وطزٜ ٚ ذٛز وٕىی ثٛزٜ ٔیأا٘س ٚ ثركی اظ ٘یبظٞبی ا٘ؿبٖ ضا ت فطآیٙسٞبیی تجسیُ ثٝ ٔٛاز اضظقٕٙس قسٜ

 ٗ أٙیت غصایی وٝ ثب تٛؾقٝ پبیساض پیٛ٘سی ٘بٌؿؿتٙی زاضز.ٔیأاؾت ثٝ ت

ٔحٛض زض چٙس زٞٝ اذیط، ثقس التهبزی تِٛیس  ٞبی وكبٚضظی فٙبٚضی ٞبی لبثُ ٔلاحؾٝ فّیطغٓ پیكطفت

ٞبی ثكط، اظ إٞیت ذبنی  ثب وكبٚضظی، ٕٞب٘ٙس ٕٞٝ فقبِیتٞبی ٔطتجظ  ٔٛاز غصایی ٚ ؾبیط فقبِیت

ٞبی وبضثطزی ٟٔٙسؾیٗ ثیٛؾیؿتٓ ثیف اظ پیف ٔٛضز تٛرٝ  ثطذٛضزاض اؾت ٚ لاظْ اؾت وٝ زض پػٚٞف

قٛز ٚ تب وٖٙٛ ضٚقی وبضآٔس، ٞٓ اظ  لطاض ٌیطز. چٝ ثؿب ٘یبظٞبیی وٝ زض ثرف وكبٚضظی احؿبؼ ٔی

ٚ فطٍٞٙی، ثطای آٖ اضائٝ ٘كسٜ اؾت ٚ ٕٞیٗ ٔٛاضز ٕٔىٗ اؾت ِحبػ فٙی ٚ ٞٓ اظ ِحبػ التهبزی 

 ٔیٗ أٙیت غصایی ثبقٙس.أتٟسیسی ثطای ت
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nayerifard@engineer.com 

 

‌چکیذه

 .وبٞف یبفتٝ اؾت %7/0 حسٚز 2015 ٚ 2013ؾبَ ٞبی  ثیٗ  وكبٚضظی زض ٙبؾتٞبی ٔ ؾغح ظٔیٗ

 زض ثرف ٚضیثٟطٜلاظْ اؾت وٝ رٛأـ ، آٖٔمساض فقّی حفؼ زؾت وٓ ٔٛاز غصایی یب  تِٛیس افعایفثطای 

وكبٚضظی ٞٛقٕٙس  .ٚ ترطیت ٔٙبثـ ٔٛرٛز ثبلا ثجط٘س ظیؿتیظثسٖٚ افٕبَ ثبض اضبفی ثط ٔحوكبٚضظی ضا 

وٕیت ٚ ویفیت ثب افعایف یه ٔفْٟٛ ٔسیطیت وكبٚضظی ثب اؾتفبزٜ اظ تىِٙٛٛغی ٔسضٖ اؾت تب 

ؾبٔب٘ٝ  لطٖ ثیؿت ٚ یىٓ زؾتطؾی ثٝزض وكبٚضظاٖ  .ایٗ ٘یبظ ضا ثطآٚضزٜ وٙسٔحهٛلات وكبٚضظی 

 زاض٘سزؾتطؾی  اقیب ٞبی ایٙتط٘تٞب ٚ فٙبٚضی، ٔسیطیت زاز2ٜنذب پٛیكٍط ،1(GPS) یبة رٟب٘یٔٛلقیت

 ثطاؾبؼ زضپیف ٌطفتٗ یه اؾتطاتػی ٔٙبؾتٌیطی تغییطات زض یه ظٔیٙٝ ٚ ا٘ساظٜ زض ثب زلت تٛا٘ٙسٚ ٔی

ضا افعایف ٞبی ٔهطفی ذٛز ٚ ؾبیط ٟ٘بزٜوٛزٞب  ،ٞبوفآفتؾْٕٛ، ، تب حس ظیبزی احطثركی ٞبایٗ زازٜ

ٞبی زٜ اظ تىٙیهثب اؾتفب زض ثرف زأپطٚضی ثٝ عٛض ٔكبثٝ، .تطی ثٟطٜ ثجط٘سٔٙبؾت ٞبیعیٌٙٝاظ  یبزٞٙس 

، ٔب٘ـ اظ ثب تغصیٝ ٚ ضؾیسٌی ٔٙبؾتزاقتٝ ٚ  ثیكتطی ٘ؾبضتزاْ ٘یبظٞبی ثٝ  تٛا٘ٙسٔیوكبٚضظی ٞٛقٕٙس، 

 .ٞب قٛ٘سٛؾبِٝثیٕبضی ٚ افعایف ؾلأتی ٌثطٚظ 

IoT ،ٙتط٘ت اقیبٚضظی ٞٛقٕٙس، ایوكب ٚاغٌبٖ وّیسی:
 حؿٍطٞبی وكبٚضظی، وكبٚضظی آیٙسٜ ،3

‌

‌مقذمه

وٙیٓ وٝ تبوٖٙٛ قبٞس ٚ ٘بؽط ثط ایٗ حزٓ فؾیٓ اظ اعلافبت، أىب٘بت، ؾطفت  ٔب زض رٟب٘ی ظ٘سٌی ٔی

ٞبی ٌٛ٘بٌٛ٘ی اظ رٛأـ ٔرتّف تبحیط ٌصاقتٝ ٚ ٕٞچٙبٖ ضٚظ ٘جٛزٜ اؾت. تغییطات زض تىِٙٛٛغی ثط رٙجٝ

                                                 
1 - Global Positioning System 
2 - Soil Scanner 
3 - Internet of Things 

mailto:Nayerifard@engineer.com
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ثكط أطٚظ زض ٔٛاضز ثؿیبضی، زیٍط  ثطای "آیٙسٜ"قٛز. فت ایٗ تغییطات افعٚزٜ ٔیثٝ ضٚظ ثط ٘طخ ؾط

تساْٚ ٌصقتٝ ٘یؿت. آیٙسٜ ٚ ٔؿبئُ ٔطثٛط ثٝ آٖ ثب ؾطفتی ٞطچٝ ثیكتط ثٝ ؾٛی ٔب زض حطوت اؾت ٚ 

ٞبؾت وٝ ٔؿبئُ آٖ ٔٛضٛؿ تحمیك ثؿیبضی اظ ٔتفىطاٖ ٚ ا٘سیكٕٙساٖ ٚ ٔحممبٖ اؾت. ٔؿبئُ ٚ ٔست

 وٝ ثب ضٚیىطز ثٝ ٌصقتٝ لبثُ حُ ٘یؿتٙس. فّٓ وكبٚضظی ٘یع اظ ایٗ لبفسٜ ٔؿتخٙب ٘یؿت. ٔكىلاتی

ٔیلازی ثط ضٚی ظٔیٗ ظ٘سٌی ذٛاٞٙس  2050ٔیّیبضز ٘فطی وٝ تب ؾبَ  6/9رٛأـ ثطای تأٔیٗ ٔٛاز غصایی 

ظ فٟسٜ وطز، ثب چبِف ضٚ ثٝ ضٚ ٞؿتٙس. اظ عطفی زیٍط، ٞط وكٛضی ثطای حفؼ تٕبٔیت لسضت ذٛز ثبیس ا

عجك تطیٗ ٘یبظٞبی اِٚیٝ ٔطزٔب٘ف ثٝ ذٛثی ثطآیس. تبٔیٗ ٔٛاز غصایی ثقٙٛاٖ یىی اظ ٟٕٔتطیٗ ٚ اؾتطاتػیه

، زض ؾبَ "2030تب  2015 اظ: وكبٚضظی رٟب٘ی "( تحت فٙٛاٖ FAO) یٌعاضـ ؾبظٔبٖ غصا ٚ وكبٚضظ

ٞىتبض  یّیبضزٔ 5/1تٟٙب  ،ؾغح  یٗاظ ا اؾت وٝٞىتبض  یّیبضزٔ 4/13زض رٟبٖ حسٚز  یٗؾغح وُ ظٔ 2015

 ظیط وكت ٞبییٗٚ ظٔ ضافیظ یٞبیٗ)ظٔ یٔحهٛلات وكبٚضظ یستِٛ یثطا یٗاظ ؾغح ظٔ% 11 یقٙی

 قٛز.ی( اؾتفبزٜ ٔیٔحهٛلات زائٕ

تب  1999 یزض ؾبَ ٞب% 5/1ثٝ  1999تب  1969 یٞبؾبَ ثیٗ زض% 1/2اظ  یضقس ؾبلا٘ٝ ٔحهٛلات ظضاف

 یسوبٞف زض ضقس تِٛ یٗاضٚز وٝ ا٘تؾبض ٔیغصا،  یْ ؾبظٔبٖ رٟب٘. عجك افلاٝ اؾتیبفتوبٞف  2015

(. افعایف رٕقیت، ٌطْ قسٖ وطٜ ظٔیٗ ٚ تغییطات 1بقس)ث% 3/1، 2030تب  2015 یٔحهَٛ زض ؾبِٟب

ضٚیٝ ؾْٕٛ ٚ ٘یبظ ضٚظ افعٖٚ ثٝ آة، الّیٕی ٘بقی اظ آٖ، ٔكىلات ظیؿت ٔحیغی ٘بقی اظ ٔهطف ثی

ٔیٗ ٞسفٕٙسا٘ٝ ٘یبظٞبی اؾبؾی ذٛز ثٝ ؾٕت وكبٚضظی ٞٛقٕٙس أثٝ ٔٙؾٛض تتٕبٔی وكٛضٞبی پیكطفتٝ ضا 

(ICT) اؾتفبزٜ اظ فٙبٚضی اعلافبت ٚ اضتجبعبت ٔسضٖ أىبٖ وكبٚضظی ٞٛقٕٙسؾٛق زازٜ اؾت. 
ضا ثٝ  1

تٛا٘س یه ا٘ملاة ؾجع ؾْٛ آ٘چٝ وٝ ٔی اٍ٘یعی ذٛاٞس قس،٘تیزٝ قٍفتزٞس، وٝ ٔٙزط ثٝ وكبٚضظی ٔی

، اثعاض زلیكٔب٘ٙس    ICTٞبیتطویجی اظ ضاٜ حُ ی ٚوبضثطزٞبی ضٚـایٗ ا٘ملاة ثط پبیٝ  .قٛز٘بٔیسٜ 

، ٞٛاپیٕبٞبی ثسٖٚ ؾط٘كیٗ، ٞبی ٔٛلقیت رغطافیبییٞب، ؾیؿتٓا٘ساظضاٜٞب ٚ حؿٍط،  (IoT)اقیب ایٙتط٘ت 

 ت وكبٚضظیلأحهٛ تِٛیس پبیساضثطای  لٛی یوكبٚضظی ٞٛقٕٙس پتب٘ؿیّ، ثٙب قسٜ اؾت. ضثبتیه ٚ غیطٜ

زض حبِی وٝ زض ایبلات ٔتحسٜ اؾت. أطٚظٜ  حبنُ قسٜاؾت وٝ ثط ٔجٙبی یه ضٚیىطز زلیك ٚ وبضآٔس 

 ٞبی ٞٛقٕٙس وكبٚضظیفٙبٚضی ؿا٘ٛااظ وكبٚضظاٖ اظ  %80آٔطیىب احتٕبلا تب 
2
(SFT)  ،ایٗ اؾتفبزٜ ٔی وٙٙس

 (.2) اؾت ٚ ٕٞچٙبٖ ٘یع زض حبَ افعایف اؾت %24 وٕی ثیف اظزض اضٚپب ضلٓ 

                                                 
1 - Information and Communications Technology 
2 - Smart Farming Technologies 
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 اصول‌کشبورزی‌هوشمنذ

ثٝ  یفٙبٚض یٗاظ ا یثطزاض ٚ ثٟطٜ یطزثٍ یتط زضؾت یٓثٝ وكبٚضظ وٕه وٙس تب تهٕ یسٞٛقٕٙس ثب یوكبٚضظ

ثٝ ؾٝ ظٔیٙٝ  قسیساً ، وكبٚضظی ٞٛقٕٙس ٙؾٛضثٝ ایٗ ٔ .ا٘زبٔس یؾٛز ث یٝحبق یفثٟتط ٚ افعا یطیتٔس

 وٝ فجبضتٙس اظ:فٙبٚضی ٚاثؿتٝ اؾت، 

ؾبظی ٚ پرف آٚضی، پطزاظـ، شذیطٜضیعی قسٜ ثطای رٕـٞبی ثط٘بٔٝؾیؿتٓاعلافبت ٔسیطیت:  ؾبٔب٘ٝ

 .فّٕىطز ٔعضفٝ ثطضؾی اعلافبت زض لبِت ٔٛضز ٘یبظ ثطای ا٘زبْ فّٕیبت ٚ

ٔسیطیت تغییطات ٔىب٘ی ٚ ظٔب٘ی ثطای ثٟجٛز ثبظزٜ التهبزی ٚ وبٞف تبحیطات ظیؿت  زلت وكبٚضظی:

 ٌیطیٞبی پكتیجب٘ی تهٕیٓؾیؿتٓ اؾتفبزٜ اظ قبُٔٔٛضز ایٗ . ٔحیغی
1
(DSS)  ٝثطای ٔسیطیت وُ ٔعضف

، GPS ، اؾتفبزٜ ٌؿتطزٜ اظاؾت، ٕٞطاٜ ثب حفؼ ٔٙبثـ ٔٛرٛزٞب ؾبظی ثبظزٜ ثط ضٚی ٚضٚزیثب ٞسف ثٟیٙٝ

GNSSاربظٜ ایزبز ٘مكٝ ٞبی ٔتغیط  ٚ تٛؾظ ٞٛاپیٕبٞبی ثسٖٚ ؾط٘كیٗ تٟیٝ قسٜ ، تهبٚیط ٞٛایی

)ثٝ فٙٛاٖ ٔخبَ آٚضی وطز. تٛاٖ اعلافبت ظیبزی رٕـٞب ٔیٞبی ثسؾت آٔسٜ تٛؾظ آٖٝ اظ زازٜو .فضبیی

تٛپٌٛطافی، ٔحتٛای ٔٛاز آِی، ؾغٛح ضعٛثت، ؾغٛح ٘یتطٚغٖ ٚ ، ٞبی ظٔیٗفّٕىطز ٔحهَٛ، ٚیػٌی

 (.غیطٜ

ٞٛـ  فٙبٚضیٚ  ذٛزوبضٞبی ضثبتیه، وٙتطَ ضٚ٘س اؾتفبزٜ اظ تىٙیه ٚ ضثبتیه وكبٚضظی: ذٛزوبضؾبظی

 (.3ٞٓ زأساضی)ٚ  ٞٓ ثرف ظضافت، ثبغساضیؾغٛح تِٛیس وكبٚضظی،  یٔهٙٛفی زض تٕبٔ

پصیط ثطای پبؾد ثٝ ٞبی فّٕی ٚ ٔمیبؼا٘ساظی ضاٜ حُٞبی رسیس اثعاض ثطای ضاٜفٙبٚضی (IoT)اقیب ایٙتط٘ت 

 ت:ٔؿبئُ فٕسٜ اؾ زٚ

 ویفیت ثٟتط ِٛیس ثیكتط ٚٚضی وكبٚضظی ثٝ فٙٛاٖ ضاٞی ثطای تافعایف تِٛیس ٚ ثٟطٜ

 ایتطٚیذ اٍِٛٞبی پبیساض تِٛیس ثطای ٔحسٚز وطزٖ ٌبظٞبی ٌّرب٘ٝ

ٔٛاز غصایی  فطآٚضی ثحجزض تٛؾقٝ ثرف وكبٚضظی ٚ ثٝ ٚیػٜ زض  ایٙتط٘ت اقیب تب٘ؿیُ ثبلایی ثطایپ

ؾبظز تب ض ٔیٞب، وكبٚضظاٖ ضا لبزؾیٓ ٔؿتمُ ٚ ٕٞطاٜ ثب تزعیٝ ٚ تحّیُ زازٜقجىٝ حؿٍط ثی .ٚرٛز زاضز

ضا ٘یع  وبٞف ضبیقبت ٚ آِٛزٌیظٔبٖ ٞٓٞبی ذٛز ضا وبٞف زٞٙس، زض حبِی وٝ ٞعیٙٝٚ  تِٛیس ضا افعایف

 .ٕ٘بیٙسٔسیطیت ٔی

                                                 
1 - Decision Support System 
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‌

‌حسگرهب‌در‌کشبورزی‌هوشمنذ

ثب زلت  یٗظٔ یظقطا یوٝ لبزض ثٝ ثطضؾ ییٞبحؿٍطٞٛقٕٙس، تٛؾقٝ  یوكبٚضظارطای اٞساف  یزض ضاؾتب

ٌطفتٗ ٚ ضقس ثب ؾطفت  ثبقس. یتٛا٘س وٕه ثعضٌ یثٝ وكبٚضظاٖ ٔ ٞبآٖ اعلافبت ٚ اضائٝ ثبلا ٞؿتٙس

ٙبعك لبثُ وكت ضا ثب حفؼ وٕیت، وبٞف زاز. ٔتٛاٖ ؾغح ثب اؾتفبزٜ اظ حؿٍطٞب ٔیقٟط٘كیٙی،  رٕقیت

 (:4حؿٍط ٞب فجبضتٙس اظ )زلایُ وّیسی ثطای اؾتفبزٜ اظ 

 یرٟب٘ ییٔٛاز غصا یستِٛ یفثٝ افعا ٘یبظ ٔغّك

 ذبن یظقطا یُٚ تحّ یٝتزعتٛا٘بیی 

 یغیٔح یؿتظ ٞبییتوبٞف آؾ

 یزض ظٔبٖ ٚالق یالسأبت انلاح ی٘ؾبضت ٔؿتٕط ثطا

  یوكبٚضظ یُزلت ثبلا زض ٍٞٙبْ اؾتفبزٜ اظ ٚؾب

 یقبتثب وبٞف ضب ٞبٔٛحط زض ٞعیٙٝ یینطفٝ رٛ

  IOTٚ  یٓؾ یث یفبُٔ ٞب یؿتٓؾ یكؾٙزف اظ ضاٜ زٚض اظ عط

 یٔحهٛلات وكبٚضظ یسثط تِٛ ٘ؾبضت ذٛزوبض

ٞبی ٔقیٙی زض ٔعضفٝ ٚ وكت ٔحهٛلات، ٌّرب٘ٝ ٚ حفؼ قطایظ پبیساض آٖ ٚ زض ایٗ ٔیبٖ، ٔقٕٛلا حٛظٜ

ٞب ثٙبؾت ٚ ِصا زض ٕٞچٙیٗ زأپطٚضی ٚرٛز زاضز وٝ تٕطوع انّی وكبٚضظ ثط وٙتطَ یب ٔسیطیت آٖ

ٌیطی نحیح ٚ ثٝ ٔٛلـ ثط تٛا٘س ثب تهٕیٓٔیٞب ایٗ حٛظٜ ٞبی زلیك ٚ وبفی اظیبثی ثٝ زازٜنٛضت زؾت

 (:5ٞب فجبضتٙس اظ )فّٕىطز ٔزٕٛفٝ  احط ٔخجت ثٍصاضز، وٝ ثطذی اظ ایٗ حٛظٜ

 ٘ؾبضت ثط فّٕىطز ٔحهَٛ

 ذبن یُٚ تحّ یٝتزع

 ٘ؾبضت ثط ضعٛثت ذبن

 ثطآٚضز ٘یبظ آثی ٔحهَٛ

 یٕبضیث یمتكر

 ٔحهَٛ/یٜٛزا٘ٝ ٔ یمتكر

 یٜٛٔ یسٖضؾ یمتكر
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 GPS یتوبض ٚ ٞساذٛز یتٞسا

 ٘ؾبضت ٚ وٙتطَ ؾٕپبـ

 زض ثصض ٚ وبقت یفوٙتطَ ضز

 ٞبٌّرب٘ٝ یػٖٚ اوؿ CO2وٙتطَ ٚ ٘ؾبضت ثط 

 ٛزآ٘بِیع و

 ٞطظ یٞب٘ؾبضت ٚ وٙتطَ فّف

 یُثطآٚضز وّطٚف

 ٌیبٞی یمٚ تكر یٕبضیث یمتكر

 تكریم ثیٕبضی یب آؾیت زض زاْ ٚ عیٛض

 فّٕىطز یٙیث یفثطآٚضز ٚ پ

زٝ زِرٛاٜ زض ٔٛاضز شوط قسٜ، ثبیس اظ حؿٍطٞبی ٔطثٛط ثٝ ٞط ثرف اؾتفبزٜ ثٝ رب ٚ ثطای حهَٛ ثٝ ٘تی

ٌیط٘س نحیحی زاقت. ثطذی اظ حؿٍطٞبیی وٝ ثٝ ایٗ ٔٙؾٛض زض وكبٚضظی ٞٛقٕٙس ٔٛضز اؾتفبزٜ لطاض ٔی

 فجبضتٙس اظ :

 ٚ ٌبظ( یٕیبییق یعض)قبُٔ آ٘بلا یِٛٛغیىیثحؿٍطٞبی 

 آة یٞبحؿٍط

 یٞٛاقٙبؾ یٞبحؿٍط

 فّف ٞطظ٘جبَ وٙٙسٌبٖ ز

  Hyper spectral ،Multispectral ،Fluorescence - ی٘ٛض یٞبحؿٍط

 ی٘ٛض یٞبیٗزٚضث

 یحؿٍط حطاضت

 آفبت یطیتٞب ٚ ٔسیىطٚاضٌب٘یؿٓٔ یمتكر یٞبحؿٍط

 یهفٛتٛٔتط یٞبحؿٍط

 ضعٛثت یبتٙفؽ ذبن حؿٍطٞبی 

 فتٛؾٙتع یٞبحؿٍط
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1( LAIقبذم ؾغح ثطي )حؿٍطٞبی تقییٗ 
 

 یبةٔحسٚزٜ 

2ز٘سضٚٔتطٞب
 

3ٌیط ضعٛثت ٞٛا()ا٘ساظٜ ٔتطٞبٚیٍطبٞ
 

 ٌبظ یٞبحؿٍط

 ٔتط یُوّطٚف

 یٕبضیث یمتكر یثطا - ی ثط ٔجٙبی پطزاظـ تهٛیطیطتهٛ یٞبحؿٍط

 یىیاِىتطٚ٘ یٚ ظثبٖ ٞب یٙیث ، فطاض یارعا ییقٙبؾب یٞبحؿٍط

 ا٘ـٛٔ یمٚ تكر ی٘بٚثط ،یبةٔٛلقیتٞب حؿٍط

 ٔحهَٛ یؾبظیطٜشذ ّٛٞبییؾ یثطا - ثٙسیزضرٝ یٞبحؿٍط

LiDAR ،آلات وكبٚضظیثطی ٔبقیٗ٘بٚ ثطای -یعضضازاض، ِ زٚضثطز 

 ، ثطزاقت، وبقتیؾٕپبق  -یتٔٛلق حؿٍط

GPS (یبییرغطاف یتٔٛلقتقییٗ  ی)ثطا 

 (5( )ٞٛا ذبن یطی٘فٛش پص یطی)ا٘ساظٜ ٌ ٞٛا یبٖرط یٞبحؿٍط

 

‌گیرینتیجه

بی ربٔقٝ ٘یؿت. ٞط ضٚیىطز رسیسی زض وكبٚضظی ثسٖٚ أطٚظٜ وكبٚضظی ؾٙتی زیٍط پبؾرٍٛی ٘یبظٞ

ٞبی ضٚظ ز٘یب ٚ ثسٖٚ اؾتفبزٜ اظ حؿٍطٞبی ٔطثٛط ثٝ آٖ، ٔغٕئٙب ثب قىؿت زض ٘ؾط ٌطفتٗ تىِٙٛٛغی

ٞبی ٘ٛ ثٝ ایٗ ثرف أطی ٌطیع٘بپصیط ذٛاٞس ثٛز. اظ ؾٛیی زیٍط ثطای ٔٛارٝ ذٛاٞس قس ٚ ٚضٚز فٙبٚضی

اظ  ٞبآٖ "ؾبٔبٖ ثركی"ٔغطح ثبقس، ٔعاضؿ ٚ ثبغبت ؾٙتی  "تٛؾقٝ"حج وكبٚضظی آیٙسٜ، ثیف اظ آ٘ىٝ ث

قٛز ٚ ٞسفٕٙس ثٛزٖ ٔحهٛلات وكبٚضظی وكت قسٜ زض ٞط ٔٙغمٝ، یكتطی ثطذٛضزاض ٔیإٞیت ث

ٔتٙبؾت ثب قطایظ الّیٕی، ٔمساض ٔٙبثـ اِٚیٝ ٚ ٔٙبثـ آثی، ثب وٕتطیٗ ٔیعاٖ آحبض ظیؿت ترطیجی زض اِٚٛیت 

اؾتفبزٜ ٔٛحط اظ آة، یب  ٔب٘ٙس، تٛا٘س زض ضاثغٝ ثب ٔؿبئُ ظیؿت ٔحیغیضظی ٞٛقٕٙس ٔیذٛاٞس ثٛز. وكبٚ

وبضٞبی ٔٙبؾجی اضائٝ وطزٜ ٚ رٛاثٍٛی ایٗ ، ضاٜٞبوٙتطَ ٔیعاٖ ٔهطف ٟ٘بزٜٚ  ٔجبضظٜ ثب آفبتؾبظی ثٟیٙٝ

                                                 
1 - Leaf Area Index 
2 - Dendrometers 
3 - Hygrometer 
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ٞبی ٔتساَٚ ثطزاضیثٟطٜ افعایف وكبٚضظی ٞٛقٕٙس تٟٙبٞبی وبضثطزی ثط٘بٔٝ ٞب ثبقس. ثٝ ایٗ ٔٙؾٛض،٘یبظ

ٞبی ضایذ ٚ ضٚ ٞبی رسیسی ثطای تمٛیت ؾبیط ضٚ٘ستٛا٘س اٞطْزٞس، ثّىٝ ٔیوكبٚضظی ضا ٞسف لطاض ٕ٘ی

ٞبی ٌّرب٘ٝ ثطزاضی وكبٚضظی، ٔب٘ٙس وكبٚضظی ذب٘ٛازٜ )فضبٞبی وٛچه یب پیچیسٜ،...(،ثٝ ضقس زض ثٟطٜ

ثب  ٕٞطاٜ یوكبٚضظی قفبفعلافبت زلیك، ٕٞچٙیٗ ثب تىیٝ ثط ا ٚ ثبقس وكبٚضظی اضٌب٘یه ٞٛقٕٙس ٚ

  .اضائٝ زٞسربٔقٝ ٚ آٌبٞی ثبظاض،  وٙٙسٌبٖ زض ضاؾتبی افعایف ؾلأتی افطازاحتطاْ ثیكتط ثٝ حمٛق ٔهطف
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 ّای حزارت هزکشی ٍ حزارت هَضعی در یک ٍاحذ گلخاًِهقایسِ ساهاًِ
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nadimimehdi110@gmail.com 

 

 چکیذه‌

ز٘جبَ آؾیب ٚ ایطاٖ، ضقس ٔهطف ا٘طغی زض ایٗ ثرف ضا ثٝای زض غطة ٞبی ٌّرب٘ٝتٛؾقٝ ضٚظافعٖٚ وكت

ثبقٙس. ٔفْٟٛ ٌطٔبیف زض ٌّرب٘ٝ ثٝ ٔٙعِٝ رجطاٖ ٞبی ٌطٔبیكی ٔیزاضز وٝ فٕسٜ آٖ ٔطثٛط ثٝ ؾیؿتٓ

ا٘طغی تّف قسٜ اظ ٌّرب٘ٝ اؾت. ایٗ تّفبت ثٝ پٛقف ٌّرب٘ٝ، ؾبظٜ ٚ ؾطفت ٚظـ ثبز ٔطتجظ اؾت. 

قٛز وٝ ثٝ زٚ نٛضت ٔتٕطوع ٚ ٔٛضقی زض ٞبی ٌطٔبیكی اؾتفبزٜ ٔیب٘ٝثطای رجطاٖ ایٗ تّفبت اظ ؾبٔ

ٌطز٘س. زضؾبٔب٘ٝ ٌطٔبیكی ٔتٕطوع، ٞعیٙٝ اِٚیٝ ٌطا٘تط ٚ ضا٘سٔبٖ ٚ فّٕىطز ثبلاتطی ٌّرب٘ٝ اؾتفبزٜ ٔی

ٞىتبضی، ٔیعاٖ وبٞف  10ٞىتبضی ٚ 1ٔتط ٔطثقی،  3000زاض٘س. زض ایٗ تحمیك ثطای ؾٝ ٔؿبحت ٌّرب٘ٝ 

ت زض ایٗ زٚ ؾیؿتٓ ٌطٔبیكی تحّیُ قس. ٘تبیذ ٘كبٖ زاز وٝ پتب٘ؿیُ وبٞف ٔهطف ٔهطف ؾٛذ

 % اؾت. 35% ٚ ٔٛضقی حساوخط 50ؾٛذت زض ؾیؿتٓ ٔتٕطوع حسالُ 

 ا٘طغی، ؾبٔب٘ٝ حطاضت ٔطوعی ، ؾبٔب٘ٝ حطاضت ٔٛضقی، ٌّرب٘ٝ.  ّیسی:ٚاغٌبٖ و

  

Comparison of central and local heating systems in a greenhouse 
 

Abstract 

The development of greenhouse cultivation in Iran and West Asia has a growing trend and, given 

the increase in off-season crops, it would be cause more energy expenditures, most of which are 

related to heating systems. The concept of heating in the greenhouse is to compensate energy lost 

from the greenhouse environment. The energy lost is significantly due to the greenhouse cover, and 

structure and the speed of wind. Heating systems are mainly in two categories (i.e. centralized and 

localized). The centralized systems are expensive; however, they are better in efficiency and 

performance, which is usually affordable for larger areas. In this research, for three levels of 

greenhouse area of 3,000 m2, 1 ha and 10 ha, the amount of fuel consumption has been studied. The 

potential for reducing fuel consumption in the centralized system is at least 50% and for localized 

heating systems, the maximum achieved reduction was 35%.  
Keywords: energy, centralized heating system, localized heating system, Greenhouse. 
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 مقذمه

زضرٝ قٕبِی ٚ قطایظ ٔتٙٛؿ الّیٕی  40تب  25ثب تٛرٝ ثٝ ٌؿتط٠ ایطاٖ زض ٔحسٚز٠ فطو رغطافیبیی 

ای زض غطة آؾیبؾت ٞبی ٌّرب٘ٝضؾس یىی اظ ٔٙبعك ٔٙبؾت ثطای تٛؾقٝ وكت٘ؾط ٔیٔٛرٛز زض آٖ، ثٝ

ای زض نبزضات بی زاذّی، ٘مف فٕسٜای زض آٖ، فلاٜٚ ثط تأٔیٗ ٘یبظٞوٝ تِٛیس ذٛة ٔحهٛلات ٌّرب٘ٝ

ٔحهٛلات غیط ٘فتی، اضظآٚضی ٚ ٔخجت ٕ٘ٛزٖ تطاظ تزبضی ثرف وكبٚضظی ذٛاٞس زاقت )ٔؤٔٙی، 

1397.) 

ٞبی وكٛض زض زٞٙس وٝ ٔهطف ا٘طغی زض ٌّرب٘ٝٞبی ایطاٖ ٘یع ٘كبٖ ٔیٔغبِقبت نٛضت ٌطفتٝ زض ٌّرب٘ٝ

ٞبی اِىتطیؿتٝ، ثصض، وٛز ٔهطفی، حُٕ ٚ ٘مُ ٚ ؾیؿتٓٞبی ٔرتّفی ٔب٘ٙس آثیبضی، فّٕیبت ٔبقیٙی، ثرف

ٞبی ٌیطز. ثب تٛرٝ ثٝ تِٛیس ذبضد اظ فهُ، فٕسٜ ٔهطف ا٘طغی زض ٌّرب٘ٝوٙتطَ الّیٓ ٌّرب٘ٝ نٛضت ٔی

(. ایٗ ٔٛضٛؿ 1392ٚ ٔؤٔٙی ٚ ٕٞىبضاٖ،  1390ٞبی ٌطٔبیكی اؾت )ٔؤٔٙی، ایطاٖ، ٔطثٛط ثٝ ؾیؿتٓ

ای ز٘یب ٕت تٕبْ قسٜ ٔحهَٛ، آٖ ضا غیطلبثُ ضلبثت ثب تِٛیسات ٌّرب٘ٝثبفج قسٜ تب ؾٟٓ ا٘طغی زض لی

 ٌطزا٘س.

ای ثٝ زٚ زؾتٝ وّی حطاضت ٔطوعی ٚ حطاضت ٞبی ٌطٔبیكی ثىبض ضفتٝ زض ٚاحسٞبی ٌّرب٘ٝؾیؿتٓ

ثبقٙس وٝ زض ازأٝ شوط قسٜ ٞبی ذبل ذٛز ضا زاضا ٔیٌطز٘س وٝ ٞط یه ٚیػٌیٔٛضقی تمؿیٓ ثٙسی ٔی

ٞبی آة ٌطْ اؾت وٝ زض ٌطٔبیف ٌّرب٘ٝ اظ ٞبی حطاضت ٔطوعی، ؾیؿتٓتطیٗ ؾیؿتٓاظ ضایذاؾت. یىی 

 ٌیطز.ٞبی ا٘تمبَ آة ٌطْ تقجیٝ قسٜ زض ٔحیظ ٌّرب٘ٝ نٛضت ٔیعطیك زیً، ٔكقُ ٚ ِِٛٝ
 

 

 اؾتفبزٜ اظ ؾبٔب٘ٝ حطاضت ٔطوعی اظ ٘ٛؿ آثٍطْ زض ٌّرب٘ٝ تِٛیس فّفُ -1قىُ 
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ٌطز٘س ٚ ثبقس وٝ زض ذبضد اظ  ٌّرب٘ٝ ٘هت ٔیچٙس زیً آة ٌطْ یب ثربض ٔی ایٗ ؾیؿتٓ زاضای یه یب

قٛز. ثؿتٝ ثٝ زٔبی آة زاك قسٜ، ثٝ اظای ٞط ٔتط آة زاك ضا ثب زٔبی ثبلا ثٝ ٘مبط ٔرتّف ٌّرب٘ٝ ٔٙتمُ ٔی

زاض، ٞبی پطٜ(. اؾتفبزٜ اظ 1394ِِٝٛقٛز )رلاِی، ویّٛوبِطی ٌطٔب آظاز ٔی 136تب  121ِِٛٝ زض حسٚز 

ٞبی ٞٛای ٌطْ زٞس. ٘ٛؿ زیٍط ٌطٔبیف ٌّرب٘ٝ، اؾتفبزٜ اظ وٛضٜا٘تمبَ حطاضت ضا تب چٟبض ثطاثط افعایف ٔی

تٛاٖ ٞٓ زض زاذُ ٚ ٞٓ زض ذبضد ٌّرب٘ٝ ٘هت وطز ٚ ٞٛای ٌطْ ضا ثب ثٝ ٞب ضا ٔیاؾت. ایٗ وٛضٜ

. اظ ٔحبؾٗ آٖ ٘ؿجت ثٝ ضٚـ (2ٞبی پلاؾتیىی ثٝ زاذُ ٌّرب٘ٝ فطؾتبز )قىُوبضٌیطی اظ زٔٙسٜ ٚ ِِٛٝ

تط ثٛزٖ ضطیت یىٙٛاذتی زض ٌطْ قسٖ زاذُ اِٚیٝ ارطای آٖ وٕتط اؾت. پبییٗ لجُ ایٗ اؾت وٝ ٞعیٙٝ

ٞبی اذیط ٌّرب٘ٝ ٚ أىبٖ آِٛزٜ قسٖ ٞٛای زاذُ ٌّرب٘ٝ ٘ؿجت ثٝ ضٚـ لجُ، اظ فیٛة آٖ اؾت. زض ؾبَ

ثبظزٜ ٔهطف ؾٛذت ثبلاتطی زاض٘س ٚ ثٝ ربی وف  ا٘س وٝ ٞب ٘یع تٛؾقٝ یبفتٝ٘ٛؿ زیٍطی اظ ایٗ زٔٙسٜ

 (. 3)قىُ 1قٛ٘سٌّرب٘ٝ ثط ضٚی ؾبظٜ ٘هت ٔی

 
 

 ٞٛای ٌطْ زضٌطٔبیف ٌّرب٘ٝ تِٛیس ذیبض. اؾتفبزٜ اظ وٛضٜ   -2قىُ 

 

                                                 
1 - Jet Heater 
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.وبضثطز زٔٙسٜ ٞٛای ٌطْ زض ٌطٔبیف ٌّرب٘ٝ تِٛیس تٛت فطٍ٘ی  -3قىُ   

ت ٔطوعی ٚ حطاضت ٔٛضقی اظ ٔٙؾط وبضایی ٚ ٔیعاٖ ٔهطف ٞبی ٌطٔبیكی حطاضزض ایٗ ٔمبِٝ ؾبٔب٘ٝ

 ا٘س. ؾٛذت زض ٌّرب٘ٝ ٔمبیؿٝ قسٜ
 

‌هبمواد‌و‌روش

-تطیٗ آٖٞبی ٔرتّفی ٚرٛز زاضز وٝ یىی اظ ربٔـ، ضٚـ(1ٝ ٝ )ضاثغطای ٔحبؾجٝ تّفبت ا٘طغی اظ ٌّرب٘ث

ی ٔب٘ٙس ٘كطیٝ فٙی ضٛاثظ ٚ اٞبی ٌّرب٘ٝٞبی فٙی ٚ اؾتب٘ساضز ّٔی ؾبظٜٞب اؾتفبزٜ اظ زؾتٛضاِقُٕ

اؾت. عجك ایٗ اؾتب٘ساضز، ٔمساض ا٘طغی لاظْ ثطای ٌطْ ٍ٘ٝ  474ٔقیبضٞبی عطاحی ٚ احساث ٌّرب٘ٝ قٕبضٜ 

زاقتٗ ٌّرب٘ٝ ثطاثط ثب ٔمساض ا٘طغی تّف قسٜ اظ ٌّرب٘ٝ اؾت وٝ ثٝ ٘ٛؿ پٛقف ٌّرب٘ٝ، ؾغح ثیطٚ٘ی 

یت ؾبظٜ ٌّرب٘ٝ، زٔبی ثیطٖٚ ٌّرب٘ٝ ٚ زٔبی ٌّرب٘ٝ وٝ زض ٔقطو ٞٛا لطاض زاضز، ؾطفت ثبز، ٚضق

 ٔغّٛة زضٖٚ ٌّرب٘ٝ، ثؿتٍی زاضز. 
 

L = Lcover + Lframe + Lwind (1)                                                                            
 

 وٝ زض آٖ؛

L: ( ُتّفبت وkcal.h
-1) 

Lcover : ( تّفبت پٛقفkcal.h
-1) 

Lframe : ( ٜتّفبت ؾبظkcal.h
-1) 

Lwind : ( تّفبت ثبزkcal.h
-1) 
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 ٌطز٘س:ٞط یه اظ ایٗ تّفبت ثٝ نٛضت ظیط ٔحبؾجٝ ٔی

 

 پٛقف تّفبت

زؾت آٚضزٖ آٖ زٞس ٚ ثطای ثٝایٗ تّفبت ٔیعاٖ ٌطٔبی اظ زؾت ضفتٝ اظ ؾغح پٛقف ٌّرب٘ٝ ضا ٘كبٖ ٔی

 (.Anonymous, 2014a) قٛز( اؾتفبزٜ ٔی2اظ ضاثغٝ )

 

(2) Lcover = U. A. (Tinside – Toutside) 

 

 تّفبت ؾبظٜ

ّرب٘ٝ قٛز، ٔمساضی ٌطٔب ٞٓ ثط احط ؾبیط ارعای ٌثط تّفبت حطاضتی وٝ اظ پٛقف ٌّرب٘ٝ ذبضد ٔیفلاٜٚ 

زٞس وٝ ثبیؿتی تّفبت  ٞبی ؾبظٜ ضخ ٔی ٞب، زضیچٝ ٚ ؾبیط لؿٕت ٞب، ؾتٖٛ ، ٘بٚزا٘ی ٞب، قبؾی ٔب٘ٙس لبة

( زض ضطیت ؾبذت 3زؾت آٔسٜ اظ ضاثغٝ )ٞب ٘یع ٔحبؾجٝ ٌطز٘س. ثطای ٔحبؾجٝ آٟ٘ب، ٔمساض تّفبت ثٝ آٖ

 (.Anonymous, 2014aٌطزز )ٌّرب٘ٝ، ضطة قسٜ ٚ ٔمساض تّفبت ؾبظٜ ٔحبؾجٝ ٔی

 

(3) Lframe  =  C. Lcover 

 

 وٝ زض آٖ؛

Lframeٜتّفبت ؾبظ : 

C : .ٝ٘ضطیت ؾبذت ٌّرب 

Lcover تّفبت پٛقف : 

 

 وٝ زض آٖ؛

U  : ضطیت ا٘تمبَ حطاضت پٛقف(kcal.h
-1

.m
-2

.
 °
C

-1.) 

A  : ٔؿبحت پٛقف(m
2). 

Tinside :  ٝ٘زٔبی زاذُ ٌّرب(C°). 
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 تّفبت ثبز

ٞبی ٌّرب٘ٝ، اظ ضاثغٝ ثطای ٔحبؾجٝ افت حطاضتی ٘بقی اظ ٚظـ ثبز ٚ ذطٚد ٞٛای ٌطْ اظ زضظ ٚ قىبف 

 (:Anonymous,1998a) قٛزاؾتفبزٜ ٔی (4)

 

(4) qi=ρi N V[ Cpi (ti - to) + hfg (Wi - Wo)] 

 

 وٝ زض آٖ؛  

qi  : ٝ٘افت حطاضتی ٘بقی اظ تجبزَ ٞٛای ٌّرب(w) 

ρi  : ٝ٘چٍبِی ٞٛای زاذُ ٌّرب(kg/m
3
) 

Cpi  : ٝ٘حطاضت ٚیػٜ ٞٛای زاذُ ٌّرب(J/kg.C) 

N :  ٚاحس ظٔبٖ تقساز تجبزَ ٞٛای عجیقی زض(s
hیب  1-

-1) 

V  :ٝ٘حزٓ زاذُ ٌّرب (m
3) 

 hfg  : ٌطٔبی ٟ٘بٖ تجریط آة زض زضرٝ حطاضت ti  ثطحؿتJ/kg 

Wi  : ٝ٘ضعٛثت ٘ؿجی ٞٛای زاذُ ٌّرب(kgwater /kgair) 

Wo  : ٝ٘ضعٛثت ٘ؿجی ٞٛای ذبضد ٌّرب(kgwater /kgair) 

 

 ؾبزٜ ؾبظی قسٜ اؾت:( 5)ضاثغٝ نٛضت ظیط (، ایٗ ٔقبزِٝ ث4ٝثب تٛرٝ ثٝ پیچیسٌی ضاثغٝ )

(5) Lwind = 0.018. Fwind. N.V. (Tinside – Toutside) 

 

.)kcal.m
-3

. °C
 Fwind :  ضطیت ؾطفت ثبز )1-

 N:  تجبزَ ٞٛای زضٖٚ ٌّرب٘ٝ )زفقبت تقسازh
-1.) 

V :  ٝ٘حزٓ ٌّرب(m
3). 

 

( ٔحبؾجٝ 7( ٚ)6ٔیعاٖ ٔهطف ا٘طغی ؾبلا٘ٝ ٚ وبٞف ٔهطف ا٘طغی زض ٞط ٚاحس ٌّرب٘ٝ ٔغبثك ضٚاثظ )

 ٌطزیس.
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   (6)                                                                                                                                                 

                     (7)                                                                                                  

 

CT  :( ٔیعاٖ ٔهطف ا٘طغی حبنُ اظ ؾغح ٔٛضز ٘ؾط ٚاحس ٌّرب٘ٝ ایMJ) 

Ag ٝ٘ای: ٔؿبحت ٔٛضز ٘ؾط ٚاحس ٌّرب (m
2) 

Saving annual :  ( َٔیعاٖ ٔهطف ا٘طغی نطفٝ رٛیی قسٜ زض ؾبMJ) 

Ra (%)ٔبٖ زضنس نطفٝ رٛیی ٔهطف ا٘طغی زض ٞطؾبَ : ٔیعاٖ ضا٘س 

 

ٍٔبغَٚ )تطاظ٘بٔٝ ا٘طغی( ٚ قبذم ٔتٛؾظ ٔهطف ا٘طغی  67/37ٌبظ ثطاثط ٘طخ تجسیُ ٞط ِیتط ٔقبزَ ٘فت

-ٚ ثب اؾتفبزٜ اظ آٖ 1388، 14300ٍٔب غَٚ ثط ٞطٔتطٔطثـ زض٘ؾط ٌطفتٝ قس )اؾتب٘ساضز ّٔی 99/757وكٛض 

 ٞىتبض ا٘زبْ ٌطفت.  10تب  5ٞىتبض ٚ  3تب  1ٔتطٔطثـ،  3000ٞبی ؿبحتٞب زض ٔٞب، ٔحبؾجبت ثطای ٌّرب٘ٝ
 

‌نتبیج‌و‌بحث‌

ٞبی حطاضت ٔطوعی ثٝ نٛضت اؾتب٘ساضز، ثبفج پبیساضی ٚ تٛظیـ یىٙٛاذت زٔب زض ٌّرب٘ٝ، ارطای ؾبٔب٘ٝ

ٌطزز؛ أىبٖ تغییط ٘ٛؿ ؾٛذت ٔهطفی زض ظٔبٖ زض زؾتطؼ ٘جٛزٖ ؾٛذت انّی، ایٕٙی ٚ ضا٘سٔبٖ ثبلا ٔی

ٔتط ٔطثـ ٔمطٖٚ  8000ٞبی ظیط ِٚی ٞعیٙٝ اِٚیٝ ارطای آٖ ثبلاؾت ٚ ایٗ ٘ىتٝ ثبفج قسٜ تب زض ٔؿبحت

طوت لبٖ٘ٛ ضفـ ٔٛا٘ـ تِٛیس اتحبزیٝ ؾطاؾطی ٌُ ٌٚیبٜ ٚ ق 12ثهطفٝ ٘جبقس)ٔغبِقبت ٔكتطن عطح ٔبزٜ 

ؾیؿتٓ  طح ثطای زٌٚصاضی ارطای عٔیعاٖ ؾطٔبیٝ (1) زض رسَٚ (.1393ثٟیٙٝ ؾبظی ٔهطف ؾٛذت، 

 ثطآٚضز ٌطزیسٜ اؾت.1396ٞبی اٚاذط ؾبَ حطاضت ٔطوعی ٚ ٔٛضقی ثط ٔجٙبی لیٕت
 

 ٞعیٙٝ ارطای ؾیؿتٓ حطاضت ٔطوعی ٚ ٔٛضقی -1رسَٚ

 سطح‌کف‌گلخبنه حرارت‌مرکسی)میلیون‌ریبل( حرارت‌موضعی)میلیون‌ریبل(

 ٔتط ٔطثـ 3000 2250 600

 ٞىتبض 3 21000 6000

 ٞىتبض 10 55000 20000
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ٍٔبغَٚ ثط  99/757ای ؾجعی ٚ نیفی فسز چٙب٘چٝ ٔتٛؾظ ٔهطف ٚیػٜ ا٘طغی وكٛض ثطای وكت ٌّرب٘ٝ

زض ٘ؾط بغَٚ ٍٔ 67/37( ٚ ا٘طغی ٔقبزَ ٞط ِیتط ٘فت ٌبظ ثطاثط1388،  14300ٞط ٔتط ٔطثـ )اؾتب٘ساضز ّٔی 

 ، ثكطح رسَٚ(7)ٚ  (6)ظ ٔیعاٖ وبٞف ٔهبضف رٟت ؾٝ ٔحسٚزٜ فٛق ثب اؾتفبزٜ اظ ضٚاث ،ٌطفتٝ قٛز

 ذٛاٞس ثٛز.  (2)
 

 وبٞف ٔهبضف ؾٛذت ؾبلا٘ٝ ٔقبزَ ٘فت ٌبظ -2رسَٚ

 سطح‌کف‌گلخبنه حرارت‌موضعی)هسار‌لیتر( حرارت‌مرکسی)هسار‌لیتر‌(

 ٔتط ٔطثـ3000 21 30

 ٞىتبض 3 210 300

 ٞىتبض 10 700 1000

  

آٌٛؾت  ،اؾتقلاْ اظٚظاضت ٘فتؾٙت ) 54 ٌبظ ٔقبزَإِّّی ٞط ِیتط ٘فتثب زض٘ؾط ٌطفتٗ لیٕت ثیٗ

 ( ذٛاٞس ثٛز. 3 رٛیی ؾبلا٘ٝ ٔغبثك )رسَٚ(، اضظـ نطف2018ٝ
 

 اضظـ ؾبلا٘ٝ نطفٝ رٛیی ٔهطف ؾٛذت زض ؾیؿتٓ حطاضت ٔطوعی ٚ ٔٛضقی -3رسَٚ

 سطح‌کف‌گلخبنه حرارت‌موضعی‌)هسار‌دلار( حرارت‌مرکسی‌)هسار‌دلار(

 ٔتط ٔطثـ3000 3/11 2/16

 ٞىتبض 3 4/113 162

 ٞىتبض 10 378 540

 

رٛیی ایزبز قسٜ زض ٔهطف ؾٛذت ، تٟٙب نطف5ٝ٘ىتٝ لبثُ تٛرٝ ایٗ اؾت وٝ ٔمبزیط ٔحبؾجٝ زض رسَٚ

زاضتط ثٛزٜ ٚ اٌط افعایف فّٕىطز ٔحهَٛ زض ٚاحس ؾغح ٘یع زض ٘ؾط ٌطفتٝ قٛز، ٔمبزیط ثؿیبض ٔقٙی

 ذٛاٞس ثٛز. 

ٌٛ٘ٝ وٝ زض زٞس. ٕٞبٖٔٛضقی ٚ ٔطوعی ضا ٘كبٖ ٔیٔهطف ؾٛذت زض زٚ ؾیؿتٓ حطاضتی  (4) قىُ

تط ٞبی پبییٗقٛز ثب افعایف ٔؿبحت ٌّرب٘ٝ، وبٞف ٔهطف ؾٛذت ظیبزتط ٚ زض ٔؿبحتقىُ زیسٜ ٔی

 ٔتط ٔطثـ( وبٞف ٔهطف ؾٛذت ٘بچیع اؾت.3000)
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 ٔمبیؿٝ ٔهطف ؾٛذت زض ؾٝ ٔحسٚزٜ ؾغٛح ظیط وكت زض زٚ ؾیؿتٓ ٌطٔبیكی -4قىُ

 

، چٙب٘چٝ اظ ؾغح وُ ؾغح 1394ثٝ ٌعاضـ ٕٔیعی قطوت ثٟیٙٝ ؾبظی ٔهطف ؾٛذت زض ؾبَ  ثب اؾتٙبز

ٞىتبض ضا غیطٔىب٘یعٜ زض ٘ؾط ٌطفتٝ قٛز، ٔیعاٖ  3471ٞبی وكٛض، ظیط وكت ؾجعی  ٚ نیفی ٌّرب٘ٝ

ذٛاٞس ثٛز . ٕٞبٖ ٌٛ٘ٝ وٝ ایٗ قىُ  5وبٞف ٔهطف ؾٛذت ٔقبزَ ٘فتٍبظ زض زٚ ؾیؿتٓ ٔغبثك قىُ

ٞس ثىبضٌیطی ؾیؿتٓ حطاضت ٔطوعی ٘ؿجت ثٝ ؾیؿتٓ حطاضت ٔٛضقی ثغٛض تمطیجی، زٚ ثطاثط ز٘كبٖ ٔی

وبٞف ٔهطف ؾٛذت ضا زض ثطذٛاٞس زاقت. ٔمبیؿٝ ایٗ ٔهطف ا٘طغی ثب وكٛضٞبی ّٞٙس، تطویٝ ٚ 

زٞس قبذم ٔتٛؾظ ٔهطف ا٘طغی ایطاٖ ثب ّٞٙس ثطاثط اؾت ِٚی قبذم فّٕىطز ٔحهَٛ وب٘بزا ٘كبٖ ٔی

 (.7ٚ  6ٞبیتط اؾت )قىُبض پبییٗایطاٖ ثؿی

 

 
 وبٞف ٔهطف ؾٛذت زض زٚ ؾیؿتٓ ثطای ؾغح غیط ٔىب٘یعٜ وُ وكٛض -5قىُ
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 14300قبذم ٔتٛؾظ ٔهطف ا٘طغی چٙس وكٛض ٔٛضز ٔغبِقٝ اؾتب٘ساضز ّٔی  -6قىُ

 

 
 14300قبذم فّٕىطز ٔحهَٛ زض چٙس وكٛض ٔٛضز ٔغبِقٝ اؾتب٘ساضز ّٔی  -7قىُ 

 

ٞىتبض زض٘ؾط ٌطفتٝ قٛز ٘تبیذ  10ٞىتبض ٚ  3ٔتط ٔطثـ،  3000ای ٔمساض ثطای ؾٝ ؾٙبضیٛی تٛؾقٝ اٌط ایٗ

ثبقٙس. ثب تٛرٝ ثٝ فٕط ٔفیس ؾیؿتٓ حطاضت ٔطوعی، ٔیعاٖ زضآٔس ؾیؿتٓ حطاضت ( ٔی4 ٔغبثك )رسَٚ

وكبٚضظی ٚ (. ثب تٛرٝ ثٝ آٔبض ٔقبٚ٘ت ثبغجب٘ی ٚظاضت رٟبز 8 آیس )قىُٔطوعی زض ٔست عَٛ ثسؾت ٔی

ضاثغٝ ٘ؿجت زضنس وكت ٔىب٘یعٜ ثٝ غیطٔىب٘یعٜ، چٙب٘چٝ ایٗ ؾغح ثٝ وكت اؾتب٘ساضز ثب ؾیؿتٓ ٌطٔبیكی 

ٌبظ( ذٛاٞیٓ زاقت ٚ اٌط ثب رٛیی ؾبلا٘ٝ )ٔقبزَ ٘فتٔیّیٖٛ ِیتط نطفٝ 417ٔطوعی تغییط یبثس زض حسٚز 

 فٝ رٛیی ذٛاٞس قس.ٔیّیٖٛ ِیتط ؾبلا٘ٝ نط 208ؾیؿتٓ حطاضت ٔٛضقی ربیٍعیٗ زض حسٚز 
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 ای٘تبیذ ٟ٘بیی اؾتفبزٜ اظ ؾیؿتٓ حطاضت ٔطوعی ٚ ٔٛضقی زض ؾٝ ؾٙبضیٛی تٛؾقٝ -4رسَٚ

 سیستم‌حرارت‌مرکسی سیستم‌حرارت‌موضعی

 
 ٔتطٔطثـ3000 ٞىتبض3 ٞىتبض10 ٔتطٔطثـ3000 ٞىتبض3 هکتبر10

20000 6000 600 55000 21000 2250 
 ؾطٔبیٝ ٌصاضی

 )ٔیّیٖٛ ضیبَ(

700 210 21 1000 300 30 
 وبٞف ٔهطف ؾبلا٘ٝ ؾٛذت

 ٌبظ )ٞعاض ِیتط(ٔقبزَ ٘فت

378 113.4 11.3 540 162 16.2 
 اضظـ نطفٝ رٛیی ؾبلا٘ٝ

 )ٞعاض زلاض(

5 15 
 فٕط ٔفیس 

 )ؾبَ(

1890 567 56.5 8100 2430 243 
 زضآٔس زض عی فٕط ٔفیس ؾیؿتٓ

 )ٞعاض زلاض(

 

 

 
 َ فٕط ٔفیس ٞط ؾیؿتٓ ٌطٔبیكیاضظـ نطفٝ رٛیی زض عی عٛ -8قىُ
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‌نتیجه‌گیری‌نهبیی

ای ٚ ضفبیت تغییط ٚضقیت ؾغٛح وكت اظ حبِت ؾٙتی ثٝ حبِت ٔىب٘یعٜ ثب ایزبز ٚاحسٞبی ٌّرب٘ٝ

انَٛ ٚ ضاٞىبضٞبی ثٟیٙٝ ؾبظی ٔهطف ا٘طغی زض ایٗ ٚاحسٞب، فلاٜٚ ثط ثٟجٛز فّٕىطز ٚ ؾلأت 

ذٛاٞس قس. ٘تبیذ ٘كبٖ زازٜ اؾت وٝ ثب ضفبیت انَٛ ٔحهَٛ ثبفج ثٟجٛز وبضایی ٔهطف ا٘طغی ٚ آة 

% وبٞف 35% ٚ 50اؾتب٘ساضز، ثىبضٌیطی زٚ ؾیؿتٓ حطاضت ٔطوعی ٚ حطاضت ٔٛضقی حسالُ ثٝ تطتیت 

ٞىتبض(  3471ٔهطف ا٘طغی زض ٌّرب٘ٝ ضا ثٝ ز٘جبَ زاضز. اٌط ؾغح وكت غیطٔىب٘یعٜ وكٛض ثغٛض یىپبضچٝ )

ٕطوع ٚ یب  ٔٛضقی ثٟیٙٝ ؾبظی ٌطزز ثب احتؿبة احطات تزٕیقی ٔحبؾٗ ثب اؾتفبزٜ اظ ؾبٔب٘ٝ ٌطٔبیكی ٔت

  قس. ٌبظ( ذٛاٞسرٛیی ؾبلا٘ٝ )ٔقبزَ ٘فتٔیّیٖٛ ِیتط نطف208ٝٚ  417عطح ثٝ تطتیت زض حسٚز 
 

‌فهرست‌منببع

 .474عطاحی. ٘كطیٝ قٕبضٜ  ضٛاثظ ٚ ٞب، ٔجب٘یٌّرب٘ٝ تٛؾقٝ ضٛاثظ ٚ . ٔجب٘ی1387٘بْ. ثی

ٞبی تزبضی ایطاٖ. ٔٛؾؿٝ . اؾتب٘ساضز ٔقیبض ٔهطف ا٘طغی زض فطایٙسٞبی تِٛیس ٌّرب1391ٝ٘٘بْ. ثی

 اؾتب٘ساضز ٚ تحمیمبت نٙقتی ایطاٖ.

ٞبی ٌطٔبیكی، قطوت ثٟیٙٝ ؾبظاٖ نٙقت ، ٕٔیعی ا٘طظی ؾیؿت19582ٓ. اؾتب٘ساضز ّٔی 1392٘بْ. ثی

 تأؾیؿبت.

ٌعاضـ  اؾتبٖ تٟطاٖ.ٞبی ذیبض زض ٌّرب٘ٝٞبی ٔهطف ا٘طغی تِٛیس . ثطضؾی قبذم1396ٔؤٔٙی، ز. 

 ٟ٘بیی پطٚغٜ تحمیمبتی ٔٛؾؿٝ تحمیمبت فٙی ٚ ٟٔٙسؾی وكبٚضظی. 

ٞبی وبٞف ٔهطف ا٘طغی زض ٌّرب٘ٝ ٞبی تزبضی. ؾٛٔیٗ وٍٙطٜ . ضٚـ1393ٔؤٔٙی، ز. ٚ ٌطأی، ن. 

قٟطیٛض  20تب  18ای. وطد، ٔؤؾؿٝ تحمیمبت فٙی ٚ ٟٔٙسؾی وكبٚضظی  ٞیسضٚپٛ٘یه ٚ تِٛیسات ٌّرب٘ٝ

1393 . 

ای. ٔزّٝ  ٞبی ٌّرب٘ٝ. ٘مف تحمیمبت، آٔٛظـ ٚ تطٚیذ وكبٚضظی زض تٛؾقٝ پبیساض وكت1397 ؤٔٙی، ز.ٔ

 .26-32، ل1397. تیط 106ٟٔٙسؾی وكبٚضظی، قٕبضٜ 

Anonymous. 1996. National greenhouse manufacturer’s association standards for design 
loads in greenhouse structures. Available on: www.NGMA.com. 

Anonymous. 2001. Greenhouses: Design and construction - Part 1: Commercial production 

greenhouses. EUROPEAN STANDARD ICS 65.040.30. 

 
  

http://www.ngma.com/
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InnoGreen: an International Company of Over 25 Years of 

Experience in Greenhouse 
 

Peter Stradiot  

Owner of InnoGreen 

Wilselsesteenweg 35 - 3020 Herent 

Email: peter@innogreen.be 

 

InnoGreen has over twenty-five years of experience in greenhouse growing worldwide. 

Peter Stradiot, the owner and senior consultant is a Belgian agronomist with roots in the 

Dutch greenhouse sector. For the last eleven years he worked as a greenhouse consultant in 

Belgium, Netherlands, France, Spain, Italy, Canada, Argentina, Egypt, Pakistan, China, S-

Korea, Morocco and Mexico. 

Stradiot is the initiator of the crop-registration of 

tomatoes method world-wide used in practice as in 

research. This method evolved into the four-quadrant 

method of power and balance of the crop. Those 

methods are the basis for advice on distance on 

vegetable crops in greenhouses. 

 

Knowledge transfer products 

 Increase your profit by professional advice of 

InnoGreen 

o Crop consultancy in the greenhouse:  We come along on pre-fixed times and advise 

you on: climate, irrigation, fertilization steering also advise on labor tasks and limit your 

risks on pests, disorders and diseases. 

o Crop consultancy at distance: you measure the plants and make photo’s, also gather 

information of climate, substrate and I advise you weekly through TeamViewer. 

 

 
 

 Training labor techniques through practice (Learning-by-doing)  

 Training inexperienced growers to autonomous greenhouse growers in 6 months 

(knowledge and management training in greenhouse) 

mailto:peter@innogreen.be
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Plant knowledge products 

 Save energy with the Plant Activity Sensor 

 Irrigate just in time though Plant Activity Sensor 
 

        
 

 Reach your crop objectives using Deligrow Crop Tracking 

 Improve your crop steering and communication with Deligrow Risk Management 
 

 
 

 Determine the LAI and color of the crop and keep the plant in balance summer and 

winter 
 

 
 

 Follow the growth in the propagation period with Propagrow and deliver better plants 

InnoGreen is also founder-member of the international advisors’ group Cropex, with 

thirteen members. The group advises in tomato, pepper, cucumber, lettuce, eggplant, melon 

and also in BIO crops. More information at www.cropexgroup.com 

 

More information at www.innogreen.eu 

http://www.cropexgroup.com/
http://www.innogreen.eu/
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Unpowered Measured Irrigation Training Manual for Smallholders 
(more crops per drop) 

Dr Bernie Omodei 
Measured Irrigation 

5/50 Harvey Street East, Woodville Park SA 5011       

Email: bomodei@measuredirrigation.com.au 

 

Introduction to Measured Irrigation (MI) 

It is assumed that the smallholder is using drip irrigation (either pressurised or gravity feed) 

on a garden or a small plot of land. Using the Unpowered MI Controller (UMIC), you can 

upgrade your drip irrigation system so that all your plants are irrigated automatically. You 

can leave your garden unattended for weeks. This will allow you to become involved in 

other activities away from the garden; for example, travelling to the market to sell your 

produce. 

Measured irrigation is a new method of irrigation scheduling that responds to the prevailing 

weather conditions. This means that you use much less water without affecting the yield. 
 

Definition of Measured Irrigation 

Measured irrigation is a drip irrigation scheduling method that implements two 

fundamental principles: 

Variations in the application rate for each dripper throughout the year are controlled by the 

prevailing net evaporation rate (evaporation minus rainfall).  

The volume of water emitted by each dripper during an irrigation event is controlled 

directly without the need to control the flow rate or the duration of the irrigation event. 
 

How large can the plot be? 

It is assumed that the smallholder has already established a drip irrigation system. Provided 

that the drip irrigation system is already working effectively, you can use one or more 

UMIC’s to automate the irrigation system for any size plot. 
 

1.  Manual Measured Irrigation 

To install manual MI, all that is needed is an evaporator and an adjustable dripper. 

The evaporator is any container with vertical sides, with a surface area of at least 0.05 m
2
,  

and a depth of at least 0.1 m.  

Any adjustable dripper may be used. An ideal adjustable dripper is the Claber RainJet 

which can be purchased online from the Measured Irrigation website: 

www.measuredirrigation.com.au. 

If you have a pressurized irrigation system with pressure compensating drippers, replace 

the adjustable control dripper a pressure compensating dripper. 

 

1.1 Instructions for installing manual measured irrigation 

Step 1. Draw a line on the inside of the evaporator about 1.5 cm below the overflow level. 

This line corresponds to the high level. 

https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
mailto:bomodei@measuredirrigation.com.au
http://www.measuredirrigation.com.au/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
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Draw a line on the inside of the evaporator about 1.5 

cm below the overflow level 

 

Step 2. Connect the adjustable dripper to the irrigation 

system and position the evaporator so that the 

adjustable drip drips water into the evaporator during 

irrigation. The adjustable dripper should be at the same 

level as the irrigation drippers. The adjustable dripper 

is called the control dripper. 

 

 
The adjustable dripper can be 

connected to a drip line using a 

Tee 

 
Cut the drip line so that 

you can connect the Tee 

 
Connect the Tee 

 
The adjustable drip 

drips water into the 

evaporator during 

irrigation 

 

Step 3. Place a measuring container under one of the irrigation drippers. 

Step 4. Adjust the control dripper so that flow rate is about the same as the flow rate of the 

irrigation drippers. Make sure that there is no air in the tube connected to the control 

dripper. 

 
Place a measuring container under one of the 

irrigation drippers 

 
Adjust the control dripper so that flow rate is about the 

same as the flow rate of the irrigation drippers 

 
Examples of suitable evaporators 

 

 
Claber RainJet adjustable dripper 
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Step 5. You may wish to protect the evaporator to prevent animals drinking the water, but 

make sure that you do not impede the evaporation (chicken wire is ideal). 

 

1.2 Flowchart for using manual measured irrigation 
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If you have a pressurised irrigation system with pressure compensating drippers, replace the 

adjustable control dripper by a pressure compensating dripper. You can alter the water 

usage by using a different combination of pressure compensating drippers for the control 

dripper, or by changing the surface area of the evaporation. 

If your plants require less frequent watering, you may choose not to irrigate on certain 

evenings. For example, at sunset one day the 

water level is below the high level and you 

decide not to irrigate. At sunset the following 

day the water level will have fallen even further, 

and so when you irrigate the irrigation volume 

will be the sum of the irrigation volumes for 

both days. Changing the irrigation frequency 

does not affect the total amount of water used for 

irrigation during the growing season.  

If the garden requires more frequent watering, 

you may choose to irrigate at the middle of the 

day as well as at sunset (for example, if the 

weather is very hot and dry). 

 

 2.  Unpowered Measured Irrigation Controller (UMIC) 

2.1  Instructions for installing the UMIC 

Installing the Unpowered MI Controller is incredibly simple. 

Start with any drip irrigation application, either pressurised 

or gravity feed. Before installing the controller, it is assumed 

that the irrigation is operated manually by opening and 

closing the main valve. 

 

Step 1. Remove the UMIC from the shipping carton and 

screw the elbow onto the threaded outlet from the UMIC. 

 

 

Step 2. Position the evaporator in a suitable location so that the evaporation matches the 

evaporation in your garden. 

Step 3. Cut the water supply pipe and connect one end to the UMIC inlet (next to the 

magnetic valve), and the other end to the UMIC outlet (next to the adjustable control 

dripper). If you have a pressurized irrigation system you will need to use hose clamps. 

   

 

Garden beds being irrigated by manual MI 

 

Start with any drip irrigation 

application 
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Cut the water supply pipe 
 

Connect UMIC inlet 
 

Connect UMIC outlet 

Step 4. Position the float shaft so that it points vertically up. Position the adjustable control 

dripper so that it will drip water into the evaporator during the irrigation.  

Step 5. Rotate the two aluminum float guides so that they are vertical and then tighten the 

two wing-nuts. 

 

 
Float shaft must be vertical 

 
Float guides are vertical 

 
Tighten the wing-nuts 

 

Step 6. For gravity feed application you may need to adjust 

the height of the evaporator so that the control dripper is at 

the same level as the irrigation drippers. Use a spirit level to 

ensure that the evaporator is horizontal. Then use the spirit 

level to ensure that the float shaft is vertical. The float shaft 

must be vertical so that there is minimal friction between 

the float and the float shaft. 

Step 7. Slide the float over the float shaft so that the clear 

tube attached to the float is uppermost. 

Step 8. Open the main valve and the irrigation starts. The 

adjustable control dripper drips water into the evaporator. 

Adjust the control dripper so that flow rate is about the same as the flow rate of the 

irrigation drippers. If you have a pressurised irrigation system with pressure compensating 

drippers, replace the control dripper with one of the irrigation drippers. 

 
Open the main valve and the 

irrigation starts 

 
Adjust the control dripper 

 
Fill the evaporator 

 

Slide the float over the float shaft 
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Step 9. Fill the evaporator with water until the magnetic valve closes and the control 

dripper stops dripping. 

Step 10. The float falls as water slowly evaporates from the evaporator. When the float 

reaches the low level, the irrigation starts automatically. The float rises as the control 

dripper drips water into the evaporator. When the float reaches the high level the irrigation 

stops automatically. The cycle continues indefinitely. 

 

 
The irrigation starts when the float reaches the low 

level 

 
The irrigation stops when the float reaches the high 

level 

 

Step11. You may wish to protect the evaporator to prevent animals drinking the water, but 

make sure that you do not impede the evaporation (chicken wire is ideal). 

The UMIC is completely automatic and does not need any electricity. Furthermore, it is a 

smart controller because the application rate from 

each dripper is controlled by the prevailing 

weather conditions. In fact, the application rate 

(liters per week for example) is directly 

proportional to the net evaporation rate (that is, 

evaporation minus rainfall). You can adjust the 

water usage (application rate) by adjusting the 

control dripper. You can adjust the irrigation 

frequency by adjusting the slides on the float. 

Most irrigation controllers need to be 

programmed and so they cannot respond to an 

unexpected heat wave. The UMIC responds to an 

unexpected heat wave. If the evaporation rate 

doubles then so does the application rate. 

When it rains water enters the evaporator and delays the start of the next irrigation. 

If your plants need more water, rotate the control dripper clockwise.  

If your plants need less water, rotate the control dripper anticlockwise. 

Because the UMIC is so simple, there are fewer things to go wrong. 

 

  

 

Adjust the control dripper to suit the water 

requirements of your plants 
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2.2  How to the adjust irrigation frequency 

The float on the UMIC has two slides that can be moved up or down in order to adjust the 

irrigation frequency. 

 

 
20 mm gap between the bottom of the float and the 

bottom of the slides 

 
50 mm gap between the bottom of  

the float and the bottom of the slides 

 

The second smaller float increases the options for the irrigation frequency. 

The following table shows the irrigation frequency for various positions of the slides for 

both the large float and the small float. The irrigation frequency is controlled by the net 

evaporation from the evaporator between irrigation events. 

 
Table 1.  Irrigation frequency (UMIC) 

Gap in mm between the bottom of the 

float and the bottom of the slides 

Net evaporation in mm between 

irrigation events with large float 

Net evaporation in mm between 

irrigation events with small float 

Slides removed 10 13 

0 9 11 

10 9 10 

20 9 10 

25 9 10 

30 8 20 

35 8 24 

40 26 27 

45 32 31 

50 35 34 

55 40 38 

60 45 42 

 

Provided that the water level in the evaporator is between the low level and the high level, 

you can start the irrigation manually at any time by pressing the float down.  

For example, you may wish to irrigate at sunset each day assuming that the water level is 

between the low level and the high level at sunset. Simply push the float down at sunset to 

start irrigating. 



Agrotechnology, Vol.2, No. 3, December 2018 

 88 

You can delay the next irrigation or stop the irrigation at any time by removing the float. 

The irrigation cannot start again until the float is replaced. 

It is important to realize that when you adjust the irrigation frequency by adjusting the 

slides, the water usage (liters per week for example) does not change. Both the irrigation 

frequency and the water usage are directly proportional to the net evaporation rate. 

 

2.3 How to use the control dripper to adjust water usage 

 

 
1. Position an empty measuring container under one 

of the irrigation drippers so that water drips into the 

container during the irrigation. 

 
2. At the end of the irrigation check the amount of 

water in the measuring container. 

 
3. If your plants are not getting enough water, turn 

the control dripper clockwise to reduce the flow rate 

of the control dripper. 

 
4. If your plants are getting too much water, turn the 

control dripper anticlockwise to increase the flow 

rate of the control dripper. 

 

Changing the water usage does not change the irrigation frequency 

 

Changing the irrigation frequency does not change the water usage 
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This is important because it means that the water usage and the irrigation frequency can be 

adjusted independently. 

 

2.4  UMIC flow rate 

The UMIC can be used for pressures ranging from 5 kPa to 800 kPa. 

The maximum UMIC flow rate when the input pressure is 100 kPa is 980 L/h.  

The following table shows the maximum UMIC flow rate for gravity feed input pressures 

ranging from 5 kPa (0.5 metres head) to 20 kPa (2 metres head). 

 

For some drip irrigation applications you may 

need more than one UMIC to provide an adequate 

flow rate from the drippers. Subdivide your 

irrigation application into the same number of 

zones as the number of UMIC’s so that each zone 

has approximately the same water requirement. 

Within each zone the drippers should be at 

approximately the same level. For each zone 

install a UMIC as described in Section 2.1. 

 

3.  Soil Moisture 

3.1 Soil moisture probe 

The amount of water that your plants need will 

depend on many factors in addition to the weather. 

For example, as the plants grow and become 

bigger they will need more water. Plants growing 

in sandy soil will need more water than plants 

growing in heavy soil.  

Table 2.  Flow rate (UMIC) 

Input pressure 

in kPa 

Maximum UMIC 

flow rate in L/h 

5 116 

6 136 

7 155 

8 173 

9 190 

10 206 

11 221 

12 235 

13 248 

14 260 

15 272 

16 283 

17 293 

18 303 

19 312 

20 321 

 

 
After the irrigation event hammer the steel pipe into the 

soil near a dripper so that the slot faces the dripper. 

 
Remove the steel pipe from the soil and use the slot 

to inspect the moisture level in the soil and the 

position of the wetting front. 

 

An angle grinder can be used to make a long  

slot in a length of steel pipe 
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To take account of all these additional factors, you may need a soil moisture probe is to 

check the moisture level in the soil at various depths. A very simple soil moisture probe is a 

length of steel pipe with a long slot. I suggest that the diameter of the pipe be between 30 

and 40 mm. An angle grinder can be used to cut a long slot in the steel pipe to that you can 

inspect the soil inside the pipe. I suggest that the width of the slot be about 13 mm. You can 

also use the angle grinder to sharpen the end of the soil moisture probe to make it easier to 

hammer into the ground. 

A suitable soil moisture probe may be purchased online from the Measured Irrigation 

website www.measuredirrigation.com.au  

By checking the moisture level in the soil through the 

slot in the steel pipe, you can decide whether your 

plants have been irrigated with too much or not enough 

water. 

After the irrigation event hammer the steel pipe into the 

soil near a dripper so that the slot face the dripper. 

Remove the steel pipe from the soil and use the slot to 

inspect the moisture level in the soil and the position of 

the wetting front. You may wish to use the slot to 

remove some soil from the pipe and to squeeze the soil 

sample between your fingers.  

3.2 Irrigation scheduling for manual measured 

irrigation 

Irrigation scheduling and water usage should take 

account of soil type and the depth of the root zone. 

When you use manual MI, you check the water level in 

the evaporator at sunset each day, and if the water level 

is below the high level, you start irrigating and you stop 

irrigating when the water level reaches the high level. 

This method of irrigation scheduling is called sunset 

scheduling. 

For plants with deep roots or for plants in clay soils, it 

is preferable to irrigate with more water less frequently 

to enable the water to reach the bottom of the root zone. 

Between irrigation events the soil near the surface is 

allowed to dry out, but there should still me moisture in 

the root zone. If you decide that your plants need 

irrigating less frequently than daily (for example, once a 

week), then root zone scheduling is recommended.  

 

Step by step instructions for root zone scheduling for manual MI: 

Step 1. Allow the soil to dry out over several days until the soil is dry between the surface 

and the bottom of the root zone (use a soil moisture probe). 

  

 
Place a measuring container under one 

of the irrigation drippers 

 
Dripper control volume in the 

measuring container 

 
Fill the evaporator with water until the 

water level reaches the high level 

http://www.measuredirrigation.com.au/
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Step 2. Place a measuring container under one of the irrigation drippers to collect the water 

and start irrigating. During the course of the irrigation, regularly check the depth of the 

moisture below various drippers (use a soil moisture probe). Stop the irrigation as soon as 

the moisture is close to the bottom of the root zone. Record the volume of water in the 

measuring container. This is called the dripper control volume and it is the volume of 

water required to moisten dry soil below a dripper from the surface to the bottom of the 

root zone. Record the dripper control volume for future reference. 

Step 3. Fill the evaporator with water until the water level reaches the high level. 

Step 4. Allow the soil to dry out over several days until the soil is dry between the surface 

and the bottom of the root zone (use a soil moisture probe). While the soil is drying, the 

water level is the evaporator is falling due to evaporation. When the soil is dry between the 

surface and the bottom of the root zone, mark a line on the inside of the evaporator 

corresponding to the water level. This line indicates the low level. The gap between the 

high level and the low level is the evaporation required to the dry out the soil from the 

surface to the bottom of the root zone. 

 
While the soil is drying, the water 

level is the evaporator is falling 

due to evaporation 

 
Mark the low level with a line 

 
High level and low level 

 

Step 5. Empty the measuring container and place it below one of the irrigation drippers.  

Start irrigating by turning on the main valve. Stop irrigating when the water level in the 

evaporator reaches the high level. 

 

 
Empty the measuring container 

 
Start irrigating 

 
Stop irrigating when the water 

level reaches the high level 

 

Step 6. Check the volume of water in the measuring container. If the volume in the 

measuring container is less than the dripper control volume then the moisture below a 

dripper is unlikely to have reached the bottom of the root zone. So reduce the flow rate of 

high level  

low level  
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the control dripper (to increase the duration of the irrigation event) in preparation for the 

next irrigation. If the volume in the measuring container is more than the dripper control 

volume then the moisture below a dripper is likely to extend beyond the bottom of the root 

zone. So increase the flow rate of the control dripper (to decrease the duration of the 

irrigation event) in preparation for the next irrigation. 

 

 
Check the volume of water in the 

measuring container. 

 
If volume in the measuring 

container is less than the dripper 

control volume, turn the control 

dripper clockwise to reduce the 

flow rate of the control dripper. 

 
If the volume in the measuring 

container is more than the dripper 

control volume, turn the control 

dripper anticlockwise to increase 

the flow rate of the control 

dripper. 

 If you are using pressurized irrigation with pressure compensating drippers, replace the 

adjustable control dripper by a pressure compensating dripper. You can adjust the water 

usage by using a different combination of pressure compensating drippers for the control 

dripper. Alternatively, you can adjust the water usage by adjusting the surface area of 

evaporation. You can increase the water usage by increasing the surface area of evaporation 

by using a larger container for the evaporator. You can decrease the water usage by 

decreasing the surface area of evaporation (for example, by using a smaller container for 

the evaporator or by placing full bottles of water in the evaporator). 

Step 7. Check the water level in the evaporator daily. When the water level is below the low 

level, repeat Steps 5, 6 and 7. 

After a few adjustments to the control dripper, the water usage should stabilise at an 

appropriate level for the plants at their current stage of growth and no further adjustments 

of the control dripper are required. The volume of water in the measuring container after 

each irrigation event should be approximately the same as the dripper control volume 

recorded in Step 2. It is preferable that the above steps are done in a period when there is no 

rain. 

As your crop grows and the water requirement of the crop changes, you may wish to repeat 

root zone scheduling to adjust water usage. 

 

3.3 Irrigation scheduling for the UMIC 

For plants with deep roots or for plants in clay soils, it is preferable to irrigate with more 

water less frequently to enable the water to reach the bottom of the root zone. Between 

irrigation events the soil near the surface is allowed to dry out, but there should still me 

moisture in the root zone. 

Step by step instructions for root zone scheduling for UMIC: 

Step 1. Allow the soil to dry out over several days until the soil is dry between the surface 

and the bottom of the root zone (use a soil moisture probe). 
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Step 2. Place a measuring container under one of the irrigation drippers to collect the water 

and empty the evaporator to start irrigating. During the course of the irrigation, regularly 

check the depth of the moisture below various drippers (use a soil moisture probe). Stop the 

irrigation as soon as the moisture is close to the bottom of the root zone. Record the volume 

of water in the measuring container. This is called the dripper control volume and it is the 

volume of water required to moisten dry soil below a dripper from the surface to the bottom 

of the root zone. Remember to record the dripper control volume for future reference. 

 
Place a measuring container under one of the 

irrigation drippers 

 
Dripper control volume in the 

measuring container 

Step 3. Fill the evaporator with water until the magnetic valve closes and the control 

dripper stops dripping. Measure the depth of water in the evaporator at the high level. 

 

 
Fill the evaporator with water until the water level 

reaches the high level 

 
Measure the depth of water in the evaporator at the 

high level 

 

Step 4. Remove the float and allow the soil to dry out over several days until the soil is dry 

between the surface and the bottom of the root zone (use a soil moisture probe). While the 

soil is drying, the water level is the evaporator is falling due to evaporation. When the soil 

is dry between the surface and the bottom of the root zone, measure the depth of water in 

the evaporator at the low level. The difference between the high level and the low level is 

the number of mm’s of water that needs to evaporate to the dry out the soil from the surface 

to the bottom of the root zone. This is referred to as the root zone scheduling evaporation. 
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While the soil is drying, the water level is the 

evaporator is falling due to evaporation 

 
Measure the depth of water in the 

evaporator at the low level 

 

Step 5. The float on the UMIC has two slides that can be moved up or down in order to 

adjust the irrigation frequency (see Section 2.2). Use UMIC Table 1 to adjust the position 

of the sliding feet so that interval between irrigation events corresponds to the root zone 

scheduling evaporation in Step 4.  

Step 6. Turn on the main valve and add water to the evaporator until the irrigation stops. 

Empty the measuring container and place it below one of the irrigation drippers. Carefully 

remove water from the evaporator until the irrigation starts when the water level reaches the 

low level. The irrigation stops automatically when the water level reaches the high level. 

 

 

 

 
Empty the measuring container 

 
Remove water from the evaporator 

until the irrigation starts 

 
The irrigation stops automatically 

when the water level reaches the 

high level 

 

Step 7. Check the volume of water in the measuring container. If the volume in the 

measuring container is less than the dripper control volume then the moisture below a 

dripper is unlikely to have reached the bottom of the root zone. So reduce the flow rate of 

the control dripper (to increase the duration of the irrigation event) in preparation for the 

next irrigation. If the volume in the measuring container is more than the dripper control 

volume then the moisture below a dripper is likely to extend beyond the bottom of the root 

zone. So increase the flow rate of the control dripper (to decrease the duration of the 

irrigation event) in preparation for the next irrigation. 
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If volume in the measuring container is less than the 

dripper control volume, turn the control dripper 

clockwise to reduce the flow rate of the control 

dripper. 

 
If the volume in the measuring container is more than 

the dripper control volume, turn the control dripper 

anticlockwise to increase the flow rate of the control 

dripper. 

 

 If you are using pressurised irrigation with pressure compensating drippers, replace the 

adjustable control dripper by a pressure compensating dripper. You can adjust the water 

usage by using a different combination of pressure compensating drippers for the control 

dripper. Alternatively, you can adjust the water usage by adjusting the surface area of 

evaporation. You can increase the water usage by increasing the surface area of evaporation 

by connecting a second container to the evaporator via a connecting tube at the bottom of 

the containers. You can decrease the water usage by decreasing the surface area of 

evaporation (for example, by placing full bottles of water in the evaporator). 

After a few adjustments to the control dripper, the water usage should stabilize at an 

appropriate level for the plants at their current stage of growth and no further adjustments 

of the control dripper are required. The volume of water in the measuring container after 

each irrigation event should be approximately the same as the dripper control volume 

recorded in Step 2. It is preferable that the above steps are done in a period when there is no 

rain. 

As your crop grows and the water requirement of the crop changes, you may wish to repeat 

root zone scheduling to adjust water usage. 

 

4.  Using a Solar Pump to Fill a Header Tank 

You can use a solar panel and a small submersible 

pump to automatically pump water from your farm 

pond (or from a rainwater tank, lake or river) to a 

header tank. The pump should be protected by a 

voltage regulator. 

An ideal pump including a voltage regulator is 

available from the Online Shop at the Measured 

Irrigation website 

https://www.measuredirrigation.com/shop-1  

This brilliant submersible baby pump is 12 volt 14 

watt. 

 
 

 

Submersible baby pump 

https://www.measuredirrigation.com/shop-1
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A 20 watt solar panel is required to operate the pump directly without using a battery. You 

may need more than one pump to fill the header tank. For each additional pump you will 

require an additional 20 watt solar panel connected directly to the pump. Each solar panel 

should be connected to one pump only. 

There is a major advantage of using multiple baby pumps compared with a single pump of 

equivalent power. If one of the pumps fails, the remaining pumps can continue to operate 

while you replace the broken pump. 

The pumps will operate whenever there is adequate sunlight on the solar panels. There 

should be an overflow on the header tank so that excess water is returned to the farm pond. 

When you submerge the pump (or pumps) in the farm pond, you should attach a filter to the 

inlet to the pumps. The inlet to the filter should be at least 15cm above the bottom of the 

pond to avoid clogging the filter with the sediment on the bottom of the pond. 

 

How many pumps do you need? 

If the pumping head is less than 3 metres, then all 

the pumps should be connected in parallel. The 

flow rate with two pumps will be twice the flow 

rate of one pump. The flow rate with three pumps 

will be three times the flow rate of one pump, and 

so forth. 

If the pumping head is greater than 3 metres and 

you need a second pump, then the second pump 

should be connected in series with the first pump 

to create a double pump. If additional pumping is 

still required, you will need two additional pumps 

connected in series to create a second double pump. The second double pump should be 

connected in parallel with the first double pump. Remember that each pump should have a 

separate 20 watt solar panel for its power supply. 

If you want to use fewer solar panels to provide sufficient power for your pumps, you will 

need to use a suitable battery and battery charger. The solar panels will then charge the 

battery during sunlight hours and the battery will be used to provide the power to the pumps 

as required. 

For solar-unpowered measured irrigation, see the DIY Solar Measured irrigation 

Training Manual for Smallholders. 
 
 

Uploaded Videos on: 

 

                                                                                          
 

YouTube Aparat LinkedIn 

 

 

Two pumps connected in series to create a 

double pump. A filter is connected to the inlet 

of the first pump. 

https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
https://www.youtube.com/watch?v=8pbin3zSCjw&t=
https://www.aparat.com/v/JYlQ0
https://www.linkedin.com/feed/update/activity:6470409915008720896/
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 الوللیسال سابقِ فعالیت بیي 25ضزکت بلژیکی با بیص اس 

 داری ارائِ داًص فٌی گلخاًِ

 تأهیي تجْیشات رٍس گلخاًِ

  P. Stradiot هٌْذس هجزب سیز ًظز

FARMER  

ASSISTANT 

ًِطزاحی، ساخت، تجْیش ٍ تعویز گلـخـا 

هذیزیت گلخاًِ ٍ تَلیذ هحصَل سالن 

 احذاث ٍ اصلاح باغ 

طزاحی، اجزا ٍ ًگْذاری فضای سبش 

ُای  اجزای آبیاری قطز 

 هصَب « ّای فضایی گلخاًِ»ّوکاری در طزح

  2020اتحادیِ ارٍپا در افق 

 طزاحی ٍ ساخت اتاقک رضذ در هقیاس کَچک

 )گلخاًِ َّضوٌذ خاًگی(

علن ٍ فٌاٍری استاى ّوذاى  پذیزش در پارک

 "گلخاًِ َّضوٌذ خاًگی"با طزح 

 ُهذلساسی رضذ گیا 

هذلساسی الگَی کطت 

ّای کطاٍرسیتحلیل سیستن 

ًِاتَهاسیَى گلخا 

تَسعِ ساهاًِ ّویار کطاٍرس 

ِتْیِ اطلس ٍ ًقط 

ّای اًجام اهَر هزتبط با آسهَى ٍ ارسیابی هاضیي

 کطاٍرسی

ّای تَجیِ اقتصادیتْیِ طزح 

ّای کطت فزاسزسهیٌیّوکاری در طزح 

ارائِ هحتَای آهَسضی ٍ تزٍیجی کطاٍرسی 

اًتطار ًطزیات الکتزًٍیکی 

http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://agrimechanization.com/index.php/fa/form1
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
http://pardis.agrimechanization.com/
www.innogreen.be
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