
















 

 

         167

 

Appendix 3      Battery cell technical specifications (cont…) 
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Appendix 3      Battery cell technical specifications  (cont…) 
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Appendix 4      Wind turbine technical specifications 
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Appendix 4      Wind turbine technical specifications (cont…) 
 

Wind speed Threshold 

This PITCHWIND speed-control solution is unique and allows for convenient integration 
in weak grids and wind-diesel systems. A two-bladed turbine is also more cost-efficient 
than the familiar three-bladed turbine (except on very small wind turbines).This allows for 
survival in wind speeds up to 75 meters per second or 270 km/hour.  

PITCHWIND is a variable-speed turbine, extracting more energy as the wind speed 
increases. When the rated wind speed of 9.5 meters per second is reached, the blade pitches 
to hold the speed constant up to a wind speed of 30 meters per second. From 30 to 40 
meters per second, the blades speed drops, with the blade coming to a halt at 40 meters per 
second. 

The blade is coupled directly to the permanent magnet ring generator eliminating the need 
for a gearbox, effectively reducing noise, maintenance and cost. The variable AC/DC/AC 
inversion system controls the electrical output and is available as 240 volt 50 cycle or 400 
volt 3 phase supply. The IGBT inverter can also draw from batteries connected directly to 
the DC rail.  

Installation 

Installation and erection of the PITCHWIND is relatively inexpensive. The tubular tower 
and turbine are assembled on the ground. The whole structure is assembled as a complete 
unit, and is then ready for commissioning. The process can be completed using a relatively 
small crane. 

Foundation Requirements 

Because of the size of the turbine, foundation engineering and soil type requirements are 
relatively modest. Foundations for soil and sand locations require excavation. Setting of 
concrete footings is completed with an easily assembled base structure. 

Rock locations are also suitable for tower sites. These require circular drilling and blasting, 
and concrete requirements are minimal.  

Lattice Tower for Remote Locations 

The lattice tower is cheaper to purchase and install than the tubular tower and is often used 
in remote locations. The lattice tower does not need a mobile crane. All that is needed is a 
large tractor to position a climbing crane. This device raises itself up by its own bootstraps 
and is used to build the tower. The crane is assembled on location and lifted into position. 
The lattice tower components and the climbing crane fit into the same shipping container as 
the PITCHWIND turbine. 
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Appendix 4      Wind turbine technical specifications (cont…) 

 

Site Suitability 

The PITCHWIND turbine is suitable for remote resorts and communities, islands, cattle 
stations, working properties and developing countries for water pumping and electricity 
generation. The unit can run in tandem with a diesel generator which it can control. It can 
be with or without batteries and can accept solar input. As well, it can be connected to a 
grid situation. This inherent flexibility and economy of the PITCHWIND turbine makes it 
suitable for a wide range of applications 
 

Direct-driven generator                                                                                                         .     

The generator is direct-driven and permanently magnetized, eliminating the need for a 
clutch and transmission and thus improving the unit's efficiency rating. The generator 
features a three-point mounting so it does not affect the machine bed in the event of 
temperature fluctuations. 

Generator maintenance is minimal-virtually non-existent- which is naturally a major 
benefit. The absence of clutch and transmission frees plenty of space in the nacelle for 
service operations. 

The machine bed consists of a fully-welded, torsionally rigid box-section construction 
which stretches forwards from the tower towards the wind direction . This construction 
reduces the load on both the tower and the turbine blades, not least because the blades are 
routed far ahead of the tower to avoid "impacts" caused by the cushion of air which is 
always found in front of the tower. 

 
In the machine bed's front end-panel, the generator is installed with three cylindrical studs 
in such way that the generator's thermal expansion does not apply a load on the machine 
bed with any resulting constriction forces. The nacelle has two fold-down side-hatches 
which, when opened, extend the machine bed's floor surface during service operations. This 
device has been patented 
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Appendix 4      Wind turbine technical specifications (cont…) 
 
 
 

The Turbine 
Type:  2-blade, flap-suspended in the hub.  
Control:  Passive pitch (outer blade section).  
Max rotating speed:  75 vpm at 8<1/oo <30 m/s. 

Rotor diameter  15 m 

Turbine tilt angle  6° 

Turbine weight  500 kg 

The turbine is 2-bladed, self adjusting (regulated by the laws of nature) and has a rotor 
diameter of 15 m. The turbine blades features an articulated attachment at the hub (flap 
control). The blades pitch function offers increased energy extraction. Variable speed 
means that the turbine operates at peak efficiency at any given wind speed, providing an 
energy supplement at even low rotational speeds (in other words at low wind speeds). 

Owing to this feature, the turbine is extremely quiet in operation. The turbine is 
patented. Pitch Wind's patented 2-blade turbine together with the direct-driven 
generator and frequency converter operate in the O - 75 vpm range in such a way that 
the stated output at each speed corresponds to the turbine's performance at its highest 
efficiency rating. 

This method produces higher energy output and lower noise emissions than the more
conventional constant-speed system. At wind speeds between 9.5 and 30 m/s, the 
turbine's rotational speed is 75 vpm and the rated power is 30 kW. 

Rotational speed is limited to 75 vpm in this area by means of the pitch of the outer half 
of the blade adjusting to the appropriate angle for every increment in wind speed, thus 
keeping the rotational speed at a constant level. 
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Appendix 4      Wind turbine technical specifications (cont…) 
 
 

The Blades 
Inner blade 
section:  

Blade profile of self-supporting steel plate with 
flap bearing at the root end.  

Blade 
profile,inner 
section:  

Root end, NACA 4424 switching to Pitch 11 Wind Mod. 
at the coupling with the pitch-regulated section.  

Blade profile, 
pitch blade:  

Mod II switching to KTH F1 53. The turbine blade has 
a built-in lightning protector.  

Main shaft:  

Shared with the generator. The pitch rod for vane 
activation is located in the shaft. At vane 
activation in excess of 90°, a mechanical drum brake 
in the generator is activated.  

Generator:  
Direct-drive, permanent-magnetised. Synchronous 66-
magnetic poles 3-phase. Make: Pitch Wind, 3-point 
attachment to the machine bed.  

Rated output:  30 kW at 75 vpm. Efficiency rating: 0.92 sinus.  

Rotating speed :  O to 75 vpm  

Weight:  610 kg  

The pitch angle is determined by the outer half of the blade which generates a degree of 
torsional moment in the airflow owing to its profile. At wind speeds above the rated 9.5 m/s, 
this torsional moment begins to overcome the torsional spring which is fitted in the blade. 

As wind speed increases, the blade increases its pitch accordingly and more air is simply 
"drained off', with the turbine dumping the excessive air. At wind speeds in excess of 30 m/s 
the pitch moment increases so much that the turbine's drive torque drops and thus also its speed.

At 40 m/s, the turbine and blades come to a standstill. 

The operation of the turbine is thus regulated by the laws of nature, without necessitating any 
manual interference. However, the turbine can be stopped manually by using the manual winch 
at the base of the tower to pitch the blades to 90ê via the connecting wire. If the pitch is 
increased somewhat over this limit, an extremely powerful mechanical brake is activated. 

The turbine blades are individually suspended in their own flap-regulation shaft joint, so that 
the turbine blades can move freely back and forth to permit flap activation while in operation, 
whereupon the wind-imposed load on the turbine blades is balanced by centrifugal force. With 
this design, the peak blade-root moment which is found on conventional turbines is reduced to 
zero, so the all-too-common turbine breakdowns which afflict conventional turbine systems are 
avoided. 

Yet another advantage from the viewpoint of load avoidance is the so-called "flap-pitch 
feedback", whereby a flap movement on one blade owing to a gust of wind causes the blade to 
pitch out of the way to avoid major load application. This has been achieved by placing the 
pitch axle's crankshaft outside the flap shaft. Owing not least to the efficient flap joints, the 
turbine offers excellent aerodynamic damping. 
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Appendix 5      Diesel generator technical specifications 

 

 

GeneratorJoe:  30 kW 60 Hz   or    25 kW 50 Hz 
 
- Admiral™ Series, 30 kW (38 kVA) 60 Hz, or 25 kW (31.7 kVA) 50 Hz. 
- SKU GJAD-030D325, Model 30 AD3,  
- (Open, No Enclosure)  or sound enclosed 
- Isuzu 4JGI,  
- Three phase,  
- Diesel fueled, 
- Liquid cooled, 
- 1800 rpm  or 1500 rpm , 
- Electric  start 
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بطارية تخزين و مولد ديزل ,خلايا شمسية,محاكاة نظام قدرة مهجن مكون من مولد طاقة رياح

 تحقيق النظام الأمثل و تقييم اقتصادي,تصميم:مع شبكة تعويض
  
  إعداد

 ح إسماعيلمحمود صلا 

  إشراف

 مروان محمود. د.أ

 الملخص

طاقـة  الطاقة الشمسية و خاصة , أنظمة القدرة المهجنة التي تعتمد على الطاقة المتجددة         

هي خيار فاعل لحل مشاكل تزويد الطاقة للمناطق المعزولة و البعيـدة  عـن شـبكات    , الرياح

  . التغذية

مت لتحليل البيانات المقاسة لكل من سرعة استخد) ميكروسوفت اكسل(حزمة برمجيات 

  تنتائج تحليل البيانـا ). رام االله و نابلس( الرياح و شدة الإشعاع الشمسي لمنطقتين في فلسطين 

 2م/كيلـووات سـاعة   2008أظهرت أن كثافة الطاقة المتوفرة في الرياح لموقع رام االله تساوي 

وقع نابلس و المعدل اليومي لشـدة الإشـعاع   سنة لم/ 2م/كيلووات ساعة 927سنة بينما تساوي /

  .يوم/ 2م/كيلووات ساعة  5.4الشمسي على سطح أفقي تساوي 

لتصميم برنامج محاكاة لمحاكـاة سـيناريوهات   ) مات لاب(استخدمت حزمة برمجيات 

 8760و ذلك بعمل حسابات توازن طاقة لكل سـاعة مـن    مختلفة لتشغيل نظام القدرة المهجن

للسـيناريو  و من ثم لاختيار السعات المناسبة للأجزاء المختلفة المكونـة  , كاملساعة خلال عام 

   . الذي يحقق اقل تكلفة حيث أن المعيار المستخدم للمقارنة هو تكلفة إنتاج الطاقة

نتائج برنامج المحاكاة بين أن أفضل سيناريو اقتصاديا هو السيناريو الذي يستخدم نظـام  

 1.28تكلفة إنتاج الطاقة في هذا السيناريو تساوي . ى طاقة الرياح مهجن يعتمد بشكل أساسي عل

سيناريوهات أخرى تعتمد على الرياح لوحدها في النظام المهجن أو على . كيلو وات ساعة/شيكل

ح كمصدر طاقة مستقل أو على الخلايـا  الخلايا الشمسية لوحدها في النظام المهجن أو على الريا
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. الشمسية كمصدر طاقة مستقل أو على مولد الديزل لوحده أظهرت قيم أعلى لتكلفة إنتاج الطاقة

بالمقارنة مع كميـة الغـاز    تعتبر قليلة جدا  المتولد نتيجة تشغيل النظام المهجن CO2كمية غاز

يعتبر ذلك من القضايا البيئية المهمة جدا . ملالمتولدة نتيجة تشغيل مولد الديزل لوحده لتغذية الح

  .  التي لا يمكن اهمالها

انه لم يحقق في هذه الآونة أي من الأنظمة المهجنة التي تم تحليلها سعر  جلقد تم الاستنتا

لإنتاج الطاقة اقل من سعر الطاقة التي يتم شراؤها من الشبكات المغذية حيث أن سـعر الطاقـة   

باعتبار المناطق التي ينوى تغذيتها مناطق معزولة و بعيدة  .و وات ساعةكيل/شيكل 0.7يساوي 

أسعار  أو تغيرفيتوفر مساعدات و منح  أوسعر الكهرباء  قد تطرأ علىتغيرات عن الشبكات أو 

كذلك الأخذ بعين الاعتبار القضايا البيئية قـد يغيـر الوضـع    ,تجهيزات أنظمة الطاقة المتجددة

  .مستقبلا

  




