White paper on food security & Malnutrition,
Compiled by B.R. Shrestha
[image: image1.png]2
<+

© o w9 Qo
ISP

sju‘paads abesany

§0-1dy
S0-1e
50-924
g0-uer
$0-90Q
$0-rON
#0490
y0-deg
y0-Bny
voIne

po-unp
yo-key
y0-1dy
$0-Ie
$0-924
po-uer
£0-90Q
£0-rON
€040
€0-deg

Months





Food Security

The Issues
Food insecurity exists when people live with hunger and fear starvation.
 It is defined as a situation that exists when people lack secure access to sufficient amounts of safe and nutritious food for normal growth and development and an active healthy life.

To achieve food security, sufficient and nutritious food needs to be available and accessible. It also needs to be properly utilized. Food availability, access and utilization together form the three pillars determining household food security.

Some of the Key findings of the study conducted by WFP Nepal in 2009 are as followings:
 

· On the global hunger index score (GHI), Nepal ranks 57th out of 88 countries. With a GHI of 20.6 the severity of hunger in Nepal is alarming.

· Undernourishment and underweight are the main contributing factors to the hunger index score. Underweight is a more important contributor in the Terai than in the Hills and Mountains where undernourishment (and thus chronic malnutrition) is more prevalent. In the Mountain zone, childhood mortality is extremely high.

· Due to dependency of the rural population on agriculture and the subsistence nature of the rural economy, insufficient food production does have a direct relationship with the hunger index score. Crop failure quickly translates into hunger.

The principal groups of poor and food insecure people are subsistence farmers, the low caste, tribal communities, girls and female-headed households. Women, especially pregnant and lactating women, are especially food-insecure. Micronutrient deficiency among children has not improved significantly in the past two decades
.
Climate Change Is Already Occurring

The last several decades have witnessed warmer temperatures across the globe, with more rapid warming observed during the last half of the 20th century compared with the first. Heavy rainfall events have increased, longer and more intense droughts have occurred

The negative effects of climate change are already being felt, especially in food- insecure regions. Currently, and over the next few decades, climate change impacts on agriculture are more likely to arise from increased climate variability and increased frequency and intensity of extreme events, rather than from changes in mean climatic conditions
Food security has reemerged as a core development concern as extreme climate events, rising energy prices, low global food stocks, changing urban diets, and growth in biofuels converge to push up prices of basic commodities around the globe. Climate change could further disrupt food production and bring uncertainty and volatility to food prices, with disproportionate effects on the world’s poor.

Food prices at their highest 
Global food prices are now at their highest levels since records began. In early 2011, the UN Food and Agriculture Organisation’s (FAO) Food Price Index
, which measures monthly price changes for a food basket including cereals, oilseeds, dairy, meat and sugar, surpassed the last previous high of June 2008. In February 2011, the Food Price Index rose for the eighth consecutive month, reaching the highest point (in both real and nominal terms) since January 1990, when the index began
. Although the index dropped in March, it is unclear whether this represents the beginning of a downward trend, and much will depend on upcoming harvests. 
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The impact of rising prices 
High food prices have become a major political and economic issue. They have increased the vulnerability of the poorest people in developing countries. When prices peaked in 2008 it sparked riots across the world, as people living in extreme poverty and reliant on the market to purchase food were plunged further into poverty. According to a recent UNICEF report, domestic food prices have, on aggregate, remained alarmingly high compared to pre 2007-08 crisis levels, implying the poorest in many developing countries have been dealing with consistently high food costs since 2008. In 2009 the number of people in the world suffering from hunger topped one billion for the first time in history. While this figure had reduced in early 2010 to 925 million, the World Bank has estimated that 44 million people have been pushed into poverty since mid 2010 as a result of recent price increases
. 

Food riots have occurred both in low-income and in some middle-income developing countries. There is little prospect that prices will fall significantly in the short term, and the FAO expects the price of agricultural commodities to remain high throughout 2011
.
Source:
Global Food Prices - ‘A Crisis for the Poorest’ Concern Worldwide Briefing Paper - May 2011 
Malnutrition 

Clinically, malnutrition is characterized by inadequate or excess intake of protein, energy, and micronutrients such as vitamins, and the frequent infections and disorders that result.

Severe forms of malnutrition include marasmus (chronic wasting of fat, muscle and other tissues); cretinism and irreversible brain damage due to iodine deficiency; and blindness and increased risk of infection and death from vitamin A deficiency.

Individual nutritional status depends on the interaction between food that is eaten, the overall state of health and the physical environment. Malnutrition is both a medical and a social disorder, often rooted in poverty. Combined with poverty, malnutrition contributes to a downward spiral that is fuelled by an increased burden of disease, stunted development and reduced ability to work.

Low birth weight is one of the key causes of undernutrition in Nepal, where about 34% of the children are born with low birth weight (LBW).The high levels of LBW can largely be attributed to poor maternal nutrition, for example, almost a 25% of the women in Nepal have a body mass index below normal and the prevalence of anemia among pregnant women is about 36%.

During the first two years of life, 80 percent of the brain develops. Studies however show that those years are frequently marked by insufficient nourishment, disease, and subsequently, malnutrition and stunting. "Between the ages of six months and three years, the percentage of stunted children in Nepal rises from 11.6 to nearly 60 percent," according to the 2006 survey of MPH. 

While malnutrition indices peak during early childhood and either level off or begin to decline slowly after age three, there is reason to believe that the damage done is irreversible. "There is actually a very, very tight window of opportunity between conception through the first two years of life," says Meera Shekar from the World Bank, "If we miss this window, we miss a whole generation." 

The consequences of early malnutrition ripple through society. A recent World Bank report shows that one percent decrease in adult height due to childhood stunting correlates with 1.4 percent loss of productivity, and that stunting in general is associated with as much as 11-point decrease in IQ. The result is that schools can be built and jobs created, but without proper nutrition Nepal's economic and social development will continue to be held back
As Meera Shekar says, "Nutrition is an investment issue. It is something that can drive economic growth rather than ride on the coat-tails of economic growth, because children who are well-nourished have been shown to have much higher income potential as adults."

Note: "Malnutrition is severe in Nepal: Indicating continued poverty and backwardness for decades to come " by Tom Atwood, Aug. 2007, Kathmandu
Agricultural Development and Adaptation to Climate Change can be Complementary Goals

Adaptation to climate change is more urgent than ever, given both the climate risks facing agriculture and the increasing opportunity costs of failing to address entrenched resource degradation and poverty associated with underinvestment and misinvestment in agriculture. Fortunately, there is good potential to realize “double dividends” in agricultural development and adaptation, because both pursuits require greater support for agricultural R&D, tighter integration of natural resource management into agricultural production, increased household access to production assets, and education and skill development for rural diversification. Examples of the potential overlap between development and adaptation include:
· Improving access to new varieties and other production factors, which can help farmers improve overall production and better manage risks from droughts and floods.

· Enhancing the resilience of the resource base to extreme climate events through conservation agricultural practices that protect soils against runoff and erosion, promote biodiversity, and conserve water.
· Modernizing irrigation systems, which can increase water-use efficiency, bring greater flexibility to water delivery for agriculture, and help farmers diversify to better manage climate risks.
· Improving coordination around the containment and management of invasive alien species, which is needed for managing both current risks from invasive species and for building the capacity to cope with an expected increase in this risk with climate change.
· Creating opportunities for rural livelihood diversification, this can lead to increased economic security and less reliance on climate-sensitive agricultural activities.
Source:

Jon Padgham AGRICULTURAL DEVELOPMENT UNDER A CHANGING CLIMATE: Opportunities and Challenges for Adaptation, World Bank, 2009
The results of the study (Global food losses and food waste, FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS, Rome, 2011) suggest that roughly one-third of food produced for human consumption is lost or wasted globally, which amounts to about 1.3 billion tons per year. This inevitably also means that huge amounts of the resources used in food production are used in vain, and that the greenhouse gas emissions caused by production of food that gets lost or wasted are also emissions in vain. 

Food is lost or wasted throughout the supply chain, from initial agricultural production down to final household consumption. In medium- and high-income countries food is to a significant extent wasted at the consumption stage, meaning that it is discarded even if it is still suitable for human consumption. Significant losses also occur early in the food supply chains in the industrialized regions. In low-income countries food is lost mostly during the early and middle stages of the food supply chain; much less food is wasted at the consumer level.
The causes of food losses and waste in low-income countries are mainly connected to financial, managerial and technical limitations in harvesting techniques, storage and cooling facilities in difficult climatic conditions, infrastructure, packaging and marketing systems. Given that many smallholder farmers in developing countries live on the margins of food insecurity, a reduction in food losses could have an immediate and significant impact on their livelihoods.
Challenges faced by the Agriculture 

· More than 79% of population resides in rural areas, they are farmers. their livelihood depend on agriculture productivities. Agriculture constitutes about 33% of Nepalese GDP. 

· The farming practices are too haphazard and non-scientific and hence need some forethought before implementing new technology.

· Increase in trade deficit due to lower productivity and consequent import of food commodities.

· Lack of framer’s inclination to take risk.

· Financial institution’s inability to provide hassle free and timely delivery of credit to farmers.

· Fragmented land holding makes it difficult for farmers to make heavy investment on machinery, labor and fertilizers.

· Dependence on monsoon for water. 

Nepal is blessed with natural beauty of assorted climatic zones and rich bio-diversity. This translates to the availability of a wide range of agricultural and non-timber forest produce that can be harvested in a sustainable manner. However, poor farmers in the country have not been able to tap on this resource. This is because they do not have knowledge of high value cash crops and their methods of preservation nor the marketing strategies. 

The program will focus to create awareness to cultivate cash crops with modern efficient irrigation system, change habit to eat better nutrition valued food, dissemination of vegetable and fruits preservation technology; use of effective utilization of solar dryer, wind/solar pump based modern irrigation and mechanized farming practice to enable farmers to have a stable income.  
Though enormous effort has been conducted to popularize Solar lighting it has not reached the goal set by "Light for All" program. Still more than one thirds of the world’s population, (and two third of Nepal’s population), are exposed to unsafe, expensive and polluted light source. The reason; they do not have access to electric grid lines. Their only alternative is to use dangerous lighting systems such as kerosene wicked or oil lamps. The smoke from such lamps is inhaled, in particularly by children while studying and enters their eyes. Most of the household fires are caused by the fuel based lighting systems. 

The program to bring Solar light system, (the Solar Tuki) to offer an alternative to the hazardous and expensive kerosene based lighting source to the world is still justifiable and need massive propagation. Solar Tuki is based on a freely available renewable energy source, it extends the operation of the light, which increases the productivity of households and children's study time. Moreover it is a safe form of light, it allows people to use the light inside their mosquito curtain, reducing risks of malaria. It is safe, affordable and non polluting light source. 
The specific objectives of the project are to:

· Establish renewable energy and appropriate technology demonstration sites, where people can practically learn the utilization of renewable source of energy.

It is always better to experience first hand knowledge about the new technology in practice by utilizing them in live. We have old proverb that say seeing the things in live is hundred times more convincing (Better) than hearing about the things.

The idea is to build the demonstration field where the visitor can see the renewable energy harvesting device in action, for example:

Cash crop agriculture in practice as

· Wind pump – pumping water from the deep well and storing water in storage water tanks or in pumping water in irrigation channel. 

·  Solar water pump pumping water for sprinkler irrigation 

· Solar PV system providing electrical power to lights in households lighting, street lighting, audio and video Television units.

· Solar Photovoltaic panel based charging station to charge batteries and other portable solar lighting system such as solar lantern, solar tukis, and mobile phone sets ect.

· Solar Dryer and hot air generator to dehydrate vegetable and fruits.

· Create awareness through demonstrations, exhibitions, field visits and talk programs for potential users and policy personnel

· Transfer the technology to local entrepreneurs through trainings, hands-on experiences and guidance.

· Develop human resource for repair and maintenance of the renewable energy harnessing devices/systems through trainings and field works at the local level

· Continue study on social / technical acceptability and financial affordability of the system

· Update the technology and modality of implementation program.

· Enhance the capacity of local groups, entrepreneurs and MFIs    for social mobilization, dissemination and promotion of renewable energy technologies.

· Create revolving funds to be managed by local NGOs and MFIs for micro-financing the technology package.

· Facilitate local micro financing institute to access soft loan or seed capital donation to finance renewable energy harnessing device and business.

· Consumer awareness raising and improvement of end use utilization

· Improve consumer knowledge about nutritional value of food and its impact on health.

· Disseminate information about the policies and facilities the national and local government implementing to promote renewable energy technology in country.

· Motivate consumer to change food habit, and to utilize locally available source of energy.
· Motivate local consumer to unite and monitor quality and after sales services.

Wind pump – pumping water from the deep well and storing water in storage water tanks or in pumping water in irrigation channel. 

It is a well known fact that any sectors, regions or whole nation can be economically developed if their most economic resources would be used most efficiently. About 80% of the total population in Nepal is involved in agricultural activities. So if these 80% people can work with their best potential efficiency throughout the year, then no doubt the economy of Nepal can be boosted up. But these changes cannot be realized in a single step rather with series and parallels of many small initiative advancements. Development of Nepalese economical can be boosted only if the agro-production is increase; however irrigation facility is still under developed. About 46%
 of our irrigable land is yet to be irrigated. In Eastern Region of Nepal the percentage of land irrigated is 60.4% only which give an idea about the remaining 39.6%2 is yet to be irrigated. The percentage of agricultural household using mechanized equipment for agricultural production is very low.

Wind energy is non-polluting and inexhaustible source of energy. It is a site and season specific source of energy, in other words, the magnitude and direction changes with time. Depending upon the availability of the wind one can design appropriate machine to harness the wind energy for practical use and supplement the need of commercial energy. Identification of wind energy potential by different organizations have shown that wind energy can be harnessed in Nepal for generating electricity in the hills and in the river corridors where as for pumping water in the Terai during dry season for irrigation.

Terai Region, the southern belt of Nepal is well known for its agricultural productivity. Moreover, Eastern Terai region of Nepal does have good ground water resources. In some places the ground water level is as high as at 1 meter depth. 

The river-based irrigation networks are designed with prime objective to irrigate paddy and wheat cultivation. Therefore generally water are made available only seasonally for cereal cultivation (not through out the year) and not suitable for cash crop (vegetable farming). Even in the irrigation command areas, the networks, most of the time, are not reliable so claims the farmers. Nepal is lucky to have monsoon rain for rice cultivation but it is only for four months and really fickle. The farmer cannot plan their farming activities and they are forced to face the consequences of erratic natural rainfall. The alternative to be independent to the monsoon is the shallow tube wells where the ground water is pumped by costly diesel driven pumps. The irony is during monsoon whether it rains or not there is enough wind. Monsoon period is rice farming period and Nepal depends a lot on the rice production, for it is prime food for most of Nepalese. The other fact is the winter is the period for the vegetable, wheat, and cereal farming in the Terai region. The vegetable, wheat farming needs a lot of water. The good thing is in the Terai region from mid Nepal to East ward there is good wind during these period. 
Multi blade windmill for water pumping is already proven technology and in use in many part of the world since long. The multi blade windmill is low-wind equipment which converts the kinetic energy of flowing air to mechanical energy which in turn used for pumping ground water by using piston pumps. It is really low-tech equipment so it is very easy to replicate and fabricate at local level.

The barrier for appropriate utilization of this technology in Nepal is the lack of basic information about the technology. 

The next barrier is the high initial cost for majority of low income group of population. 

In 2001, under technical support of Centre for renewable Energy,  BMC SILT Environment Services & Pulchowk Campus, Institute of Engineering jointly installed an anemometer which recorded wind distribution pattern such as speed, direction etc in Morang district.

Monthly average wind speed
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The wind speed record showed that there was high wind for the period of April to August. The highest monthly average wind speed was found to be in the month of April. In year 2004, 3.4 m/s monthly average wind speed was obtained in the month of April. The wind speed data was recorded 20 months period starting from September 2003 to April 2005 and a month data recording was failed in December 2004 (Figure 1). Average monthly wind speeds recorded were 2.7 m/s, 2.5 m/s, 2.8 m/s and 2.5 m/s in the month of May, June, July and August in year 2004 respectively (Figure 1). 
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Figure 1. Monthly average wind speed
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Figure 2. Diurnal variation for the month of April
Wind speed and wind direction

Yearly average

Wind rose and the weibull curve help to understand the wind distribution during the period. WAsP software was utilized to analyze these characteristics. The annual mean wind speed was found to be 1.8 m/s and the power density was obtained to be 15W/m2. The highest occurrence of wind was found to be in the direction of North (10.6%) and North East (10.4%) with the mean speed of 1.76 m/s and 2.9 m/s respectively. Similarly, power density was found to be 17 W/m2 and 30 W/m2 respectively.
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Figure 3. Wind speed distribution and wind direction during pre-monsoon period
Pre-monsoon period (April to May): 

The data analysis of pre-monsoon period showed that there the average wind speed during these periods was 3.38 m/s and power density was 46 W/m2. The most of the wind occurrence was found to be at North and West South-West direction. The wind distribution showed that the wind speed at these directions varies from 1-5 m/s.

Monsoon period (June – July - August):

The data obtained showed that there is less wind than the pre-monsoon period. It might possibly be due to the cloudy sky during monsoon period as less solar radiation is absorbed by the land during this period. This results less heating and might have affected the wind speed. The average wind speed was found to be 2.74 m/s and average power density was 26 W/m2. However, most of the wind i.e. almost 60 %, was noted to occur at North East direction (Figure 6).
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Figure 4. Wind speed distribution and wind direction during monsoon period
The wind speed available showed that there was very less possibility to generate electricity out of it. Thus, electric pump running from wind electricity generator might not work in these areas and even if it were made to work, it would be expensive. Average wind speed more than 3 m/s was suitable for electricity generation. However, the mechanical wind pump in which wind turbine was coupled to a reciprocating pump would be the best suitable technology for this purpose, since this technology would even work into the low speed wind.

Fabrication and Installation (Pilot project in Morang district, Vaundah VDC)
The entire unit had been fabricated at local level emphasizing on the capacity building of the local manufacturers. Total fabrication works of the wind pump have been carried out in the workshop of Jai Laxmi Iron Furniture Industry in Biratnagar.

The results drawn after the installation of the system was quite satisfactory to out context. Water had been pumped out to the ground just after the wind speed crosses 1.2 m/s with the rate of 0.67 l/s at 17 RPM rotation of the rotor. The irrigation of the surrounding lands had been started from the supply of water through the wind pump. It is believed that the establishment of the wind pumping system in the selected site will increase the livelihood of the local farmers through the constant production of agro food/crops they would farm in the lands which otherwise become bare without easy access of irrigation facility.

Basic features of wind pump system have been briefed in the following table.

	S.N.
	Part Name
	Technical Features

	1
	Rotor
	· The rotor has 18 numbers of blades

· It has a diameter of 4.5 meters Tip speed ratio is one

· Each blade is 1 meter in length and made from 1mm thick iron sheet

	2
	Safety System


	· Safety system limits the axial wind forces on the rotor and the rotation speed of the rotor

· inclined hinged vane system has been implemented as a safety system

· It is full-automatic safety system

· When the wind speed increases the thrust causes a higher moment which turns the rotor out of the wind

	3
	Transmission Mechanism
	· It has a mechanism of four bars

· The upward movement of the piston takes more time than downward

· It consists of a crank-connecting rod-crosshead construction

	4
	Tower


	· The tower is of 10 meters in height

· It is a frame consisting of angle irons and welded in about 10 parts which will be connected together with bolts

· The welded parts will be easily transportable The construction has four legs made of angle 50*50*5, the horizontal and diagonals of angle 40*40*3

	5
	Pump


	· It is a single-acting piston pump with 4 inch pump diameter and 2 inch rising main

· Piston moves up and downwards in a cylinder

· It has two valves, the piston valve at the piston and foot valve at the bottom of the pump

· A strainer made of iron mesh had been fitted before the intake to the pump


The sun is the source of the vast majority of the energy we use on earth. Most of the energy we use has undergone various transformations before it is finally utilized, but it is also possible to tap this source of solar energy as it arrives on the earth’s surface
	Solar Energy



	Solar Thermal Energy
	
	Solar Electricity



	Solar Water Heater
	Solar Air Heater/Dryer
	  Solar Cooker
	
	Solar Lighting System
	Solar water pumping
	Community Level Solar Charging Station


Nepal is blessed with 300 days of sunshine at an average of 4.5 hour peak sun. The average energy potential is 4.8 kilo Watt hour per day per square meter. This energy is free, environment friendly, does not discriminate between rich and poor or casts and bandhs (strikes) also does not affect the suns energy delivery mechanism. So why not to plug into it ?

Solar Photovoltaic Electricity (PV)
The electricity generated from a solar PV system can be use to meet most electrical needs depending on the size of system and size of the electrical load. The following are some examples of common uses of solar PV in Nepal

More than one thirds of the world’s population, (and two third of Nepal’s population), are exposed to unsafe, expensive and polluted light source. The reason; they do not have access to electric grid lines. Their only alternative is to use dangerous lighting systems such as kerosene wicked or oil lamps. The smoke from such lamps is inhaled, in particularly by children while studying and enters their eyes. Most of the household fires are caused by the fuel based lighting systems. 

Solar Home System (SHS)

A solar home system (SHS) is a relatively small solar PV system used for individual household lighting purposes. 

A typical SHS in Nepal generally consists of a 20-75 W PV module, a suitable storage lead acid battery (12V, 40-75Ah) a charge regulator, three to five 7-11 W CFL /WLED light bulbs, and the necessary wiring accessories. 

Another very promising application of solar PV is to operate very low power-consuming called ''Soalr Tuki". Avery small ( about 2-3 Wp) solar module can be used to operate two units of these solid-state lighting. Intermediate solution to substitute polluting kerosene Lamps (Kerosene Tuki)
Water pumping;

Another major application of solar PV in Nepal is for water pumping. Water from wells, river and streams can be pumped and transmitted to a storage tank using solar PV for small scale irrigation and drinking water reservation. A solar PV water pumping system is generally comprised of appropriately sized solar array, a DC/AC driven water pump, and a water collection and distribution system. The water pump operates only when the PV generates electricity i.e. when there is sunshine. 
Establishing a community level charging station

New initiation - to establish a community level charging station. This will be one step ahead from the present house-to-house model. In house-to-house charging model, each house owns 2.5 Watt solar panel to charge 2 lamp units. Cost of panel is high. They have to pay US$50 for one panel and 2 lamp units.

From the experience and the feedback received from the community, we have realized that more famelies of poorest of the poor people could be reached though the community charging model. In this model, one large size solar panel (say 50Watt or 75Watt system PV panel) and charger having many (say, 20 or 30) outlets (where lamp units brought by villagers will be connected) will be placed in a community building (say, school, ward office, etc.). People will bring their Solar Tuki lamp to charge there. This way, people will have to buy only the Solar Tuki lamp (which costs only $11 per piece) - which means, it would not be necessary for each consumer to buy the costlier solar panel ($28). The community charging station will have mobile phone charging mechanism as well as electrical power to run repair and maintenance service system in village. 
Solar Thermal Application

There are many applications for the direct use of solar thermal energy, space heating and cooling, water heating, crop drying and solar cooking. It is a technology which is well understood and widely used in many countries throughout the world. Most solar thermal technologies have been in existence in one form or another for centuries and have a well established manufacturing base in most sun-rich developed countries.

Living on less than a $1 per day is daily reality for more than three quarters of the world’s poor population. Most of them are subsistence farmers who produce is not even sufficient to feed themselves and their families. They endure food insecurity, malnutrition and have an unstable income. 

The food that they grow is seasonable; they do not have storage capacity and have limited or no knowledge around nutritious food. Malnourished children suffer from stagnated physical and mental growth and frequent sickness. Adults also endure repeated disease losing their capacity to generate income.

Solar cooking

Cooking fuel is the basic need of people, in Nepalese prospective firewood is the prime source of cooking fuel. According to the census data of 2001 nearly 2.7 million poor/rural households uses fire wood to cook their daily meal and about 500 thousand household uses cow dung and nearly 500 thousand households in urban areas uses kerosene as cooking fuel. 

Improved cook stoves fuel efficient one should play vital role to save environment and Solar cooker can be the long term solution to replace polluting fuel. Solar cooking is a technology which has been given a lot of attention in recent years in developing countries. The basic design is that of a box with a glass cover. The box is lined with insulation and a reflective surface is applied to concentrate the heat onto the pots. The pots can be painted black to help with heat absorption. The solar radiation raises the temperature sufficiently to boil the contents in the pots. Cooking time is often a lot slower than conventional cooking stoves but there is no fuel cost.

Solar Dryer

Controlled drying is required for various crops and products, such as grain, coffee, tobacco, fruits vegetables and fish. Their quality can be enhanced if the drying is properly carried out. Solar thermal technology can be used to assist with the drying of such products. The main principle of operation is to raise the heat of the product, which is usually held within a compartment or box, while at the same time passing air through the compartment to remove moisture. The flow of air is often promoted using the ‘stack’ effect which takes advantage of the fact that hot air rises and can therefore be drawn upwards through a chimney, while drawing in cooler air from below. Alternatively a fan can be used. The size and shape of the compartment varies depending on the product and the scale of the drying system. Large systems can use large barns while smaller systems may have a few trays in a small wooden housing.

Solar crop drying technologies can help reduce environmental degradation caused by the use of fuel wood or fossil fuels for crop drying and can also help to reduce the costs associated with these fuels and hence the cost of the product. Helping to improve and protect crops also has beneficial effects on health and nutrition.

Space heating

In colder areas of the world (including high altitude areas within the tropics) space heating is often required during the winter months. Vast quantities of energy can be used to achieve this. If buildings are carefully designed to take full advantage of the solar insolation which they receive then much of the heating requirement can be met by solar gain alone. By incorporating certain simple design principles a new dwelling can be made to be fuel efficient and comfortable for habitation. The bulk of these technologies are architecture based and passive in nature. The use of building materials with a high thermal mass (which stores heat), good insulation and large glazed areas can increase a buildings capacity to capture and store heat from the sun. Many technologies exist to assist with diurnal heating needs but seasonal storage is more difficult and costly.

For passive solar design to be effective certain guidelines should be followed:

· a building should have large areas of glazing facing the sun to maximise solar gain

· features should be included to regulate heat intake to prevent the building from overheating

· a building should be of sufficient mass to allow heat storage for the required period

· contain features which promote the even distribution of heat throughout the building

One example of a simple passive space heating technology is the Trombe wall. A massive black painted wall has a double glazed skin to prevent captured heat from escaping. The wall is vented to allow the warm air to enter the room at high level and cool air to enter the cavity between the wall and the glazing. Heat stored during the wall during the day is radiated into the room during the night. This type of technology is useful in areas where the nights are cold but the days are warm and sunny.
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Base-cal-1

		Wind energy potetial

		Power Calculation

		Description				Unit		Value		Calculated		Remarks

		Wind velocity v1		v		m/s		2

		Area cross section A		A		sq.m				12.56

		Swept area radiuse of the wind mill		r		m		2

		Air density at 20 C and 760 tor r		r		kg/cu.m		1.3

		Time		t		sec.		1

		Volum of air flow		V		cu.m				25.12

		Air mass		m		kg				32.66

		Kinetic Energy of wind		E		N				65.31

		Power		P		Watt				65.31

		maximum Harnessible wind energy		P1		Watt		0.5926		38.70

		Propeller Designing

		Propeller lift Fa		Fa		N				0.65

		Propeller Drag		Fw		N				0.65

		Specific density of air		r		kg/cu.m		1.3

		Surface wind velocity		v		m/s		2

		Profile Thickness		t		m		0.25

		Chord of the profile		b		mm		1

		Coefficient of lift force		Ca				1

		Coefficient of drag force		Cw				1

		Ratio Ca/Cw		e						40.00

		Reynolds Number		Re						33112.58

		Keinetic viskosity of air		u		sq.m/s		0.0000151

		Tipspeed		l				2

		Tipspeed at TOP

		Rotation per second		n						0.32

		Rotation per minute RPM								19.11





Fixed r
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Grafics-data

		Wind energy potetial

		Description				Unit		Value				Wind Velocity		1		2		3		4		5		6		7		8		9		10

		Wind velocity v1		v		m/s		2				Capacity watt		5		39		131		310		605		1045		1659		2477		3527		4838

		Area cross section A		A		sq.m				12.56

		Swept area radiuse of the wind mill		r		m		2				Swept Area Rad		1		2		3		4		5		6		7		8		9		10

		Air density at 20 C and 760 tor r		r		kg/cu.m		1.3				Capacity watt		10		39		87		155		242		348		474		619		784		968

		Time		t		sec.		1

		Volum of air flow		V		cu.m				25.12		Wind Velocity		1		2		3		4		5		6		7		8		9		10

		Air mass		m		kg				32.66		Rotation RPM		10		19		29		38		48		57		67		76		86		96

		Kinetic Energy of wind		E		N				65.31																				c1		1.0292222222

		Power		P		Watt				65.31		r in m.		1		1.2		1.4		1.6		1.8		2						C2		1

		maximum Harnessible wind energy		P1		Watt		0.5926		38.70		Ca  (r)		0.5278062678		0.5218297561		0.5044500459		0.4818456097		0.4575224736		0.4333567251						C3		0.025

		Propeller Designing

		Propeller lift Fa		Fa		N				0.78

		Propeller Drag		Fw		N				0.78

		Specific density of air		r		kg/cu.m		1.3

		Surface wind velocity		v		m/s		2

		Profile Thickness		t		m		0.3

		Chord of the profile		b		mm		1

		Coefficient of lift force		Ca				1

		Coefficient of drag force		Cw				1

		Ratio Ca/Cw		e						40.00

		Reynolds Number		Re								39735.10

		Keinetic viskosity of air		u		sq.m/s		0.0000151

		Tipspeed		l				2

		Tipspeed at TOP

		Rotation per second		n						0.32

		Rotation per minute RPM								19.11





Profile cross-section

		

		x		NACA0012				NACA0015				CLARK Y

		0		0		0		0		0		3.5		3.5

		1.25		1.89		-1.89		2.37		-2.37		5.45		1.93

		2.5		2.62		-2.62		3.27		-3.27		6.5		1.47

		5		3.56		-3.56		4.44		-4.44		7.9		0.93

		7.5		4.2		-4.2		5.25		-5.25		8.85		0.63

		10		4.68		-4.68		5.85		-5.85		9.6		0.42

		20		5.74		-5.74		7.17		-7.17		11.36		0.03

		30		6		-6		7.5		-7.5		11.7		0

		40		5.8		-5.8		7.25		-7.25		11.4		0

		50		5.29		-5.29		6.62		-6.62		10.52		0		1

		60		4.56		-4.56		5.7		-5.7		9.15		0		1.2

		70		3.66		-3.66		4.58		-4.58		7.35		0		1.4

		80		2.62		-2.62		3.28		-3.28		5.22		0		1.6

		90		1.45		-1.45		1.81		-1.81		2.8		0		1.8

		100		0		0		0		0		0		0		2





Biratnagar

								Wind speed recorded at Biratnagar, Morang since Septemeber 2003

		Year		Month		Average speed		High speed		Date		DOM Dir		Power (Pa), Watt		Pmax, kW		q(average),m3/h		Pumping time, h/day		Water pumped, m3/day		Pumping time, h/m		Water pumped, m3/month

		2003		Sep-03		2.82		14.8		24		ENE		56.3		8.1		6.9		8.8		61.0		265.3		1830.4

				Oct-03		2.47		14.8		9		W		37.9		8.1		4.6		3.5		16.2		108.3		502.2

				Nov-03		2.14		13		12		WNW		24.6		5.5		3.0		1.2		3.7		36.8		111.0

				Dec-03		2.29		6.7		5		NW		30.2		0.8		3.7		2.8		10.2		86.0		317.7

		2004		Jan-04		2.14		7.6		24		WNW		24.6		1.1		3.0		4.5		13.5		139.3		419.8

				Feb-04		2.76		10.7		2		WNW		52.8		3.1		6.5		5.3		34.5		154.5		999.2

				Mar-04		2.79		12.1		8		N		54.6		4.5		6.7		4.6		30.9		143.3		957.0

				Apr-04		4.1		18.9		22		NNW		173.1		17.0		21.2		16.1		341.6		499.5		10590.0

				May-04		3.65		25.9		1		NE		122.2		43.6		15.0		12.5		187.0		375.0		5609.4

				Jun-04		3.11		16.5		24		NE		75.6		11.3		9.3		12.6		116.9		391.5		3622.6

				Jul-04		3.48		32.6		8		NE		105.9		87.0		13.0		8.5		110.0		263.0		3409.6

				Aug-04		3.94		19.7		12		NE		153.6		19.2		18.8		11.4		214.5		353.5		6651.0

				Sep-04		2.56		13		13		WNW		42.1		5.5		5.2		6.4		33.3		193.3		997.6

				Oct-04		2.68		13.4		7		WSW		48.4		6.0		5.9		2.4		14.3		74.8		442.9

				Nov-04		1.97		5.8		19		N		19.2		0.5		2.4		2.8		6.6		84.5		198.7

				Dec-04		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		2005		Jan-05		0.9		8		20		WNW		1.8		1.3		0.2		1.9		0.4		60.3		13.5

				Feb-05		1.5		17.9		13		W		8.5		14.4		1.0		4.2		4.3		124.8		129.5

				Mar-05		1.8		13.9		6		SW		14.6		6.7		1.8		7.6		13.6		213.0		382.1

				Apr-05		2.7		23.7		9		N		49.4		33.4		6.1		5.5		33.3		164.8		997.5

																		Pumping rate

				Power, W		rgHq		10^3[kg/m3]*9.8 [m/s2]*H[m]* q[m3/s]												l/s		m3/h		m3/day

								9.8 [m/s2]*H[m]*q[l/s]										l/s		1		3.6		86.4

								0.113*H[m]*q[m3/day]										m3/h		0.2778		1		24

								2.722*H[m]*q[m3/h]										m3/day		0.01157		0.4167		1

				H		5m		1l/s=86.4m3/day

																		1 US gallon = 3.785 l

																		1 Imp. gallon = 4.546 l
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				Wind speed recorded at Biratnagar, Morang since Septemeber 2003

		Year		Month		Average speed		High speed		Date		DOM Dir		Power (Pa), Watt		Pmax, kW		q(average),m3/day		q(average), l/s

		2003		Sep-03		1.6		14.8		24		ENE		10.3		8.1		18.2		0.2

				Oct-03		1.3		14.8		9		W		5.5		8.1		9.8		0.1

				Nov-03		0.7		13		12		WNW		0.9		5.5		1.5		0.0

				Dec-03		0.7		6.7		5		NW		0.9		0.8		1.5		0.0

		2004		Jan-04		1		7.6		24		WNW		2.5		1.1		4.4		0.1

				Feb-04		1		10.7		2		WNW		2.5		3.1		4.4		0.1

				Mar-04		1.2		12.1		8		N		4.3		4.5		7.7		0.1

				Apr-04		3.4		18.9		22		NNW		98.7		17.0		174.7		2.0

				May-04		2.7		25.9		1		NE		49.4		43.6		87.5		1.0

				Jun-04		2.5		16.5		24		NE		39.3		11.3		69.5		0.8

				Jul-04		2.8		32.6		8		NE		55.1		87.0		97.6		1.1

				Aug-04		2.5		19.7		12		NE		39.3		19.2		69.5		0.8

				Sep-04		1.4		13		13		WNW		6.9		5.5		12.2		0.1

				Oct-04		0.9		13.4		7		WSW		1.8		6.0		3.2		0.0

				Nov-04		0.5		5.8		19		N		0.3		0.5		0.6		0.0

				Dec-04		0		0						0.0		0.0		0.0		0.0

		2005		Jan-05		0.9		8		20		WNW		1.8		1.3		3.2		0.0

				Feb-05		1.5		17.9		13		W		8.5		14.4		15.0		0.2

				Mar-05		1.8		13.9		6		SW		14.6		6.7		25.9		0.3

				Apr-05		2.7		23.7		9		N		49.4		33.4		87.5		1.0

				Power, W		rgHq		10^3[kg/m3]*9.8 [m/s2]*H[m]* q[m3/s]

								9.8 [m/s2]*H[m]*q[l/s]

								0.113*H[m]*q[m3/day]

								2.722*H[m]*q[m3/h]

				H		5m		1l/s=86.4m3/day

				Pumping rate

						l/s		m3/h		m3/day

				l/s		1		3.6		86.4

				m3/h		0.2778		1		24

				m3/day		0.01157		0.4167		1

				1 US gallon = 3.785 l

				1 Imp. gallon = 4.546 l
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																								Power, Pa = 0.2 A V3

																								Area, m2		V, m/s		V3		Pa, W		Pth, W

																								1		10		1000		200		600

																								2		10		1000		400		1200

																								3		10		1000		600		1800

																								4		10		1000		800		2400

																								5		10		1000		1000		3000

																								6		10		1000		1200		3600

																								7		10		1000		1400		4200

																								8		10		1000		1600		4800

																								9		10		1000		1800		5400

																								10		10		1000		2000		6000

																								V, m/s		V3		Area, m2		Pa, W

																								2		8		1		1.6

																								3		27		1		5.4

																								4		64		1		12.8

																								5		125		1		25.0

																								6		216		1		43.2

																								7		343		1		68.6

																								8		512		1		102.4

				Capacity variation at constant wind speed of 3 m/s.																				9		729		1		145.8

																								10		1000		1		200.0

																								11		1331		1		266.2

																								12		1728		1		345.6

				Capacity at constant radius of 2m.

																								Source:http://www.awea.org/faq/tutorial/wwt_statistics.html

																								World leaders in wind capacity (December 2003)

																								Country		Generation Capacity, MW

																								Germany		14609		16629

																								USA		6374		6740

																								Spain		6203		8263

																								Denmark		3110		3117

																								India		2110		3000

																								Netherlands		912

																								Italy		904

																								Japan		686

																								UK		649

																								China		568

																								Total		36125		Outlook 2005
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