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Abstract
Urban Farming utilizing land intensification, in order to meet the needs of fresh vegetables and fruits
everyday for the community residential / housing in urban areas. Air Inflated Greenhouse as urban farming
facilities, can be built and transferred to a residential location / specific housing is easy, safe, fast and
lightweight (0,55mm PVC tarpaulin) so that urban farming products closer to consumers in urban settlements,
the price impact getting cheaper, but quality. Long-term goal is to develop prototype Air inflated Greenhouse
as facilities Urban Farming which fulfills the power, speed, effectiveness, comfort and encourage crops of
fruit / vegetable hydroponic hygienic, cheap and profitable, so that the product Air Inflated Greenhouse
automatically support an increase in food production, specific target is the availability prototype Air Inflated
Greenhouse as Urban Farming facility in order to increase productivity of crops of fruit / vegetable
hydroponic hygienic, cheap and profitable, so the high prospects for mass production by SMEs Partners to
meet national food requirements. Methods using methods Experiments and Action Research, beginning with
the development of design, manufacture, testing and repair of prototype Air Inflated Greenhouse includes (1)
a test of strength and endurance of materials Air Inflated Greenhouse to the weather, (2) test material Air
Inflated Greenhouse most effective as a component of the structure, (3) test the speed of manufacture,
transport, assembly, installation, dismantling Air Inflated Greenhouse, (4) test the temperature, humidity and
air pressure in the Air Inflated Greenhouse.
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1. Introduction
FAO (Food and Agriculture Organization) describes the Urban Farming as an industry that
manufacture, process, and market agricultural products, especially meet the daily demand of
consumers in urban areas, with intensive production methods, utilize and recycle resources and
urban waste to produce a variety of plant food needs of urban communities (Smit, J et al, 1996).
Council on Agriculture, Science and Technology (CAST) said Urban Agriculture includes aspects
of environmental health, remediation, and recreation (Butler, L et al, 2002). In many cities, the
Urban Farming supporting aspects of the beauty of the city and the feasibility of the use of spatial
sustainable. Urban farming is also carried out to increase revenue or activity produce food for
family consumption, and in some places is done for the purpose of recreation and relaxation
(Fraser et al, 2002). In the USA the agricultural town has a role in poverty reduction, food
insecurity and address the garbage problem. Agriculture cities can guarantee the availability of
fresh and nutritious food, so meningkan intake of vegetables and fruit and can save 15-30 percent
of the budget on food (kabarkampus.com). The potential of urban farming in Indonesia is very
large, from 10.3 million ha yard area that has not been used more than 30% are in urban areas.
Besides the consumption of vegetables and fruit Indonesian community of only 40 kg / capita /
year, while the Food and Agriculture Organization of the United Nations (FAO) requires ideally
vegetable consumption of 73 kg / capita / year (industri.bisnis.com). Urban agriculture provide
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optimal results with the facilities and technology Greenhouse Hydroponics. Greenhouse increase
the intensity of crop protection from rain, sunlight and microclimate, as well as optimizing plant
maintenance, fertilization and micro irrigation, so as to increase the production of vegetables,
fruits and flowers quality irrespective of the season (G. Thiyagarajan et al, 2007). Greenhouse
easier with Air Inflated Structure technology that can meet the requirements of strength, comfort
and speed in space in the greenhouse construction. Structure Air inflated membrane material can
be resistant to weather up to more than 10 years, depending on the type of material (Setiawan,
2014). Besides Air Inflated Structure Materials proved to be reliable based on lab testing
Narotama and Field Test, give satisfactory results include strong tensile test up to 218.3 kg,
material durability> 700C, 3 minute installation and 3 minute dismantling and temperatures in
room <350C (Setiawan, M. Ikhsan et al, 2015). Air Inflated Structure can be used in a confined
area, lightweight structural materials (PVC 0.55mm terpaulin), easily removed, folded and
transported to another location just by truck / pickup. This paper seeks to explore the Air Inflated
Greenhouse as Urban Farming Support the National Food Security. Urgency is as follows: (1)
Potential Urban Farming in Indonesia is very large, from 10.3 million hectares of yard area that
has not been used more than 30% are in urban areas. Besides fruit and vegetable consumption of
Indonesian is still low at only 40 kg / capita / year, while the Food and Agriculture Organization of
the United Nations (FAO) requires ideally vegetable consumption of 73 kg / capita / year
(industri.bisnis.com); (2) Urban Farming provide optimal results with the facilities and technology
Greenhouse Hydroponics. Greenhouse technology increases the intensity of crop protection from
rain, sunlight and microclimate, as well as optimizing plant maintenance, fertilization and micro
irrigation, so as to increase the production of vegetables, fruits and flowers quality irrespective of
the season (G. Thiyagarajan et al, 2007); (3) Research shows that if urban farming is applied to the
housing / settlement in Surabaya, may attract buying interest of consumers, potential consumers
are young families upper middle class housing, and urban farming is the predominant desired fruit
plants (Ghana, Ayu Kemala, 2014); (4) Greenhouse technology more easily supported the
implementation of Air Inflated Technology that can meet the requirements of strength, speed,
comfort in the room and the feasibility of growing plants fruit / vegetable hidoponik therein; (5)
Air Inflated Greenhouse into solutions of food availability in urban hygiene, cheap and profitable,
due Greenhouse flexible placement in residential / housing with hydroponic technology that is
commonly applied to urban agriculture community; (6) Air Inflated Greenhouse has high
prospects for mass produced by SMEs Partner, due to high demand for urban food and inadequate
availability of hygienic food production, but cheap price.

Fig. 1. Greenhouse and supporting tools
Source: greenestcity.ca
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2. Urban Farming
Green property currently has a tendency to appeal to consumers. Developers are challenged to
provide a real unique selling point in the product properties to attract customers in this green trend.
Agriculture cities (urban farming) has the potential not only green but also productive. With the
concept of urban farming, not only benefit consumers but also residential green integrated with
refreshing means in the form of farm tours. Opportunity is a business that can serve as a
diversified developer of the concept of green property residential property amid the competition.
While the potential for developers in Surabaya is no housing that carries the concept of urban
farming (Ghana, Ayu Kemala, 2014). Additionally Agriculture Urban led the community as
"foodies", "Locavores", "organic growers" that serves as a means of sharing information and
facilities and selling local product, thereby generating income, reducing the risk of pesticides and
chemicals excess in consumption, thereby increasing resilience food, because the closer the
distance between producers and consumers so that preservatives and no additional processing is
needed. This makes consumers get a guarantee of foodstuffs obtained so fresh (Thornton, A,
2011). Studies show that by moving from food that was grown locally could save emissions from
the transportation of foodstuffs as much as 50,000 metric tons of carbon dioxide, which is
equivalent to removing 16.191 cars from the road. As the impact of reduced energy usage, carbon
footprint of a city as a result of the Urban Agriculture business also reduced. (Xuereb, M, 2005),
(Delta Institute, 2013). According to Penney and Prior (2014) In Wales and Scotland, it was found
that local food is more popular; with 45 and 41 per cent of consumers’, respectively, purchasing
local food. These findings also showed that local food is purchased more frequently in London.
This can be accredited to the aspirational nature of the product, with London consumers wishing to
lead a rural life and they appear to be buying into that way of life when purchasing local food
(IGD, 2006). Improved taste, freshness and quality of produce are cited as key drivers for
consumers when purchasing local food (Seyfang, 2006; Chambers et al., 2007; Murphy, 2011).
IGD (2008) found that these factors were the main reasons for consumers purchasing local food,
with 60 per cent of consumers stating “freshness” as their top motivational factor. In agreement
with this view, Tippins et al. (2002) states that consumers believe that local produce will be
“fresher” due to a shorter distribution channel which allows for fruit and vegetables to ripen more
naturally. While factors such as freshness and taste are functional drivers for the purchase of local
food, consumers are also motivated by emotional factors such as supporting the local economy,
supporting local jobs and small scale producers (Adsearch, 2009; Groves, 2005). The Food
Standards Agency (2007) found this was one of the top two reasons for purchasing local food;
supporting local business (57 per cent) and supporting local area and community (51 per cent). In
support of this, the IGD (2008) found that 44 per cent of respondents cited support for local
producers as their reason for buying. Thus, consumers view local food as a driver of the local
economic climate and are keen to support it for these reasons. Seyfang (2006, p. 7) found that a
third of consumers saw local food as a way of “preserving local heritage and tradition”.
Consumers are therefore looking to form a relationship with producers and farmers, and “make the
link between the foods they buy and the production origins and methods underlying them”
(Weatherall et al., 2003). For instance, both Murphy (2011) and Tippins et al. (2002) found that
consumers enjoy farmers’ markets due to the enabling of consumer interpersonal engagement with
stallholders within the marketplace. This claim is also highlighted by Hinrichs (2000) who
researched the USA where farmers’ markets have rapidly grown since the 1970s. The findings
reveal that for farmers’ markets within New York State, visitors enjoyed the market experience as
a social event. Weatherall et al. (2003) found that knowledge of food provision was greater for
rural consumers and they were more able to make links between food and farming. Subsequently,
this may encourage rural consumers to be more responsive to local food, in contrast to the urban
consumer. The Netherlands has one of the most advanced hydroponic technology implementation
as the largest producer of hydroponic products in the world. The total land area of hydroponic
cultivation reached 10,000 ha. Hydroponics products in the Netherlands accounted for 50% of the
value of all fruit and vegetables produced in the country. The main commodity namely peppers,
tomatoes, and cucumbers and cut flowers, especially roses, gerbera, carnation and chrysanthemum.
Mostly destined for export markets. Almost all production activities in the greenhouse using
hydroponic techniques with NFT system and rockwool culture. NFT is a method of cultivating
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plants with the roots of plants growing in shallow layers and nutrients to circulate. Plants grown in
a layer of polyethylene with plant roots submerged in water containing nutrient solution is
circulated continuously with a pump. Thus the plants can get enough water, nutrients and oxygen.
While Rockwool or commonly known as Mineral Wool is also a hydroponic techniques are made
by heating the mineral rocks in a very high temperature that it becomes fibers. The fibers are then
incorporated into a kind of loom and then into a form that is similar to foam (trubus-online.co.id).
3. Air Inflated Structure
Pneumatic structure is a system of building structure tent constructed from thin sheets of flexible
material, stabilized by the pressure difference with the medium: gas liquid, foam, or fine grain
materials. When the flexible membrane composition given medium that causes a pressure
difference, it forms a pneumatic ("pneuma" which means bubbles filled with air). Inflated
membrane able to withstand the forces of the outside, because it turns into a pressure medium and
medium holder into element thus forming a pneumatic load-bearing structure (Hery, 1992; Herzog,
1976). Building a tent with a material that weighs no more than 3 kg / m2 is able to shade the soil
with a span of more than 100 meters (Otto, 1973) despite using pressure difference is not too great
between the inner and outer space (Luchsinger, at.al., 2004) , How to work with a tent pole
structure inflated with air is as follows: Air pressure is used to inflate the forms (eg: arc, beams,
columns) that is used to support the building cover (Schodek, 1980). The air pressure inside and
outside of the building is the same (Fig. 2).

Fig. 2. Various Functions Tent With Frame Structure which Inflated Air (Air inflated Structure)
Source: images.google.co.id.

Fig. 3. Basic Principles of Frame Structure which Inflated Air (Air inflated Structure)
Source: Daniel Schodek, 1980
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Thomas Herzog (1976) classify material pneumatic membrane structure into two, namely: isotopic
material (strength and strain on the whole the same direction) and an-isotropic material (its
depending on the direction). Isotropic materials include: plastic films, fabrics, rubber membrane, a
metal foil. Tetoron polyester fabric such as a pneumatic membrane structures can be weather
resistant up to more than 10 years, depending on the type of material coatingnya
Table 1: Resistance polyester fabric belapis

Source: Thomas Herzog, 1976
Testing security against fire, among others, performed by The Swedish Research Laboratory. Tests
conducted for the membrane material of polyester fabric coated with PVC concluded that the fire
hazard is very low throughout the building tent is not used to store flammable items; Protection
against fire in buildings pneumatic tent is the same as the equipment used for ordinary buildings.
Activities such as smoking and weld allowed throughout always pay attention to the safety factor.
(Schulz, 1967). The construction process of Air Inflated Structure is through three phases, namely
fabrication, transportation and construction. In modern countries (Europe and USA) are Air
Inflated Structure is not a new thing, the third process is done by different parties. The
construction process which has a skeleton structure tent Air Inflated Structure becomes the object
of research. Research and testing of the system structure of pneumatic, among others, in a test
model of the structure of the pneumatic in 1992 has been carried out in the paper "Study and
Design Building Structures Pneumatic who emphasized the aspect Techniques and Methods
Construction, Case Study: Roof Structure Single Pneumatic Membrane support by the Air in the
Gymnasium" (Budiyanto, Hery, 1992). The experimental model of the structure is necessary to
know the behavior of the prototype structure on a smaller scale. One of the recommendations of
the study is a pneumatic structure has several advantages compared with the conventional
structure, the initial investment is low, the speed and ease of development, easy maintenance,
structural elements can be folded (compact) that can be stored in a warehouse with a size of 3x3
m2, resulted in a prototype pneumatic structure support by the Air (Budiyanto, Hery, 2010). This
prototype can be built in just 30 minutes, the building area of 150 m2 is ready to accommodate 50
people. The downside of this prototype is the use of rigid doors should be airtight so difficult for
ordinary people to familiarize themselves out of the tent bubbles. Purwanto as outlined in the
article entitled "The Development of Structures Pneumatic Enriching Architectural Design"
(Purwanto, 2000) convey the possibility of applying and developing the structure of the pneumatic
in Indonesia, among others climatic conditions in Indonesia, especially the problem of wind, not a
significant problem and can be reckoned with calculation pressure in the pneumatic structure.
Things that need to be considered in the use of pneumatic structure in Indonesia, among other
behavioral, social conditions of the people of Indonesia need to be improved, especially in the
maintenance of the building. Fad aspect of society in view and treat the building / public facilities
often cause damage. However, people need to be familiarized with the system and introduced a
new structure this so that they can learn on one condition, shape, behavior or a new civilization.
Alain Chassagnoux and his colleagues in the "Teaching of Morphology" (Chassagnoux et.al.,
2002) explains that in order to study the forms of contemporary architecture that uses nonconventional structure. The lecturers can ask students to conduct experiments model so get the
"form" of the building using elements / components designed by the students. With the study of
the shape of the building through the study of geometry and science will provide the experience
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formation of structures is difficult and hiperhitungkan mathematically. Greenhouse technology is
getting easier with Air inflated Structure technology that can meet the requirements of strength,
comfort in the room and speed in the Greenhouse construction. Structure Air inflated membrane
material can be resistant to weather up to more than 10 years, depending on the type of material
coatingnya (Setiawan, M. Ikhsan et.al, 2014). Besides Air inflated membrane Materials Structure
proved to be reliable based on lab testing Narotama and Field Test, give satisfactory results
include strong tensile test up to 218.3 kg, material durability> 70 0C, 3 minute installation and 3
minute dismantling and temperatures in room <350C (Setiawan, et.al, 2015 (a)). Structure inflated
water can be used in a confined area, lightweight structural materials (PVC 0.55mm terpaulin),
easily removed, folded and transported to another location just by truck / pickup (Setiawan, et.al,
2015b)

Fig. 4. Process Setting-Up Air inflated Structure
(Source: Setiawan, M. Ikhsan et.al, 2015a)

Fig. 5. Finishing Process Air inflated Structure
(Source: Setiawan, et.al, 2015a)
4. Limitations of The Study and Future Research
This research uses experimental methods and action research in the form of prototyping, testing
laboratory and testing field for a wide range of variables (Cowan, 1968), such as testing of
material Air Inflated Greenhouse. According to Penney and Prior (2014) future research needs to
further examine how the growth of local food and the urban consumer can develop in the future. In
particular, the urban consumer’s relationship with supermarkets needs to be further explored. Also,
it is necessary to explore the attitudes of urban consumers from other urban areas. Supermarkets
market local food needs more attention in order to fully gain an appreciation of the ways in which
the purchase of local food for urban consumers can be increased. Future research could explore the
factors of influence within the attitude-behaviour gap which would offer more insights into
potential barriers of local food and how these could be mitigated to encourage the purchase of
local food for urban consumers.
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