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Technology Design Notes
Computer Training Facility Design
Windows + Security

Windows are the best means for providing light and air into a space, but those elements must be balanced with introducing glare, heat, and dust, all of which are less than optimal in a computer training facility.  

Passive security is best – any security measure that can be designed into window elements are best.  Requiring an additional locking leaves room open for error.
Best option is to include gridded metal grates that are fixed on the outside of windows. (Inveneo – Nigeria) Flat rectangular bars are more difficult to cut through than round bars (Eric Kigada, Planning Systems, Nairobi)

Metal shutters that can be latched down from the inside also works (Inveneo – Burkina Faso)

Ventilation
Important to balance the flow of air for cooling (minimizing heat) and the amount of dust that can come through (detrimental to the machines)

Passive grills above windows workbest, as hot air rises and can escape above, even if windows are fixed and not operable.

Louvered grills mounted onto windows, which can be manually controlled also assist with airflow, while minimizing dust.

Heating/Cooling
Best way to deal with heat in Africa is to carefully plan orientation of the building

Next is to provide some means of insulation  at the roof.  Tin roof s are frequently used, a cavity between roof and cavity is better, and any additional insulation helps alleviate heat and acoustics.

Double insulated walls in desert regions can also assist.  Alberto Escudero utilized this technique in Nigeria, at the  Fantsuam project (www.it46.se).

Keeping the rooms naturally cool are important.  In India, red oxide roofs and evaporative cooling techniques were successful.

Classroom Configuration

Combination computer lab and classrooms are difficult, because if a lab is in session, it can’t be used as a classroom and vice versa. (Inveneo)
For teaching, two typical configurations are:
1) Spine – two rows of computers that are placed back to back.  The advantage is that students can face toward the center, and more easily see the teaching station.  The wiring would be routed from the walls, or above, but they can be hidden along the spine of the desks.  Teachers however, do not have a line of site for the computers.

2) Horseshoe – all desks and computing units are placed at the edges along the wall.  It makes it difficult for students to see the central computing station, but allows teachers a line of site to all the computers to more easily keep students on track.  Wiring can set along the walls, for easy access to the computers.
Wiring 

Putting wires at ground level, near the feet is bad, as people typically kick cords.  This is most relevant in the spine configuration where two rows of computers are back to back. (Inveneo)
Digging floor trenches is also bad – difficult to maintain and often in developing countries, there are few means to clean the floors properly. (Inveneo)
Plenum or some sort of chase along the walls to neatly line up the wires are useful device. (Inveneo)
Wall mounted j-boxes with electrical chases connecting the two are often used in retrofits, but are not always aesthetically the best design solution. (Inveneo)
For maintenance purposes, standard wiring should be used, labeling wires extremely helpful to keep wires from getting crossed and keeping track of wires. (TIER) 

Should account for the possibility that things get disconnected or that people will try to fix things on their own.  Be attentive to cultural solutions to prevent change (TIER)

Power – UPS backup

Having a backup power supply like a UPS is highly recommended when grid or generator power is used.  (Inveneo)
UPS is also highly recommended where power supply is unpredictable, like southern India (TIER)

In most African countries, recommendation is to take a defensive posture, connecting all machines to outlets or surge protectors, then to a voltage stabilizer (1000-1500 w), which in turn is connected to the UPS to prevent any short circuiting and smooth transition if the power cuts out. (Inveneo)
UPS or battery backup should be not be in the training facility (as it may be inadvertently used as furniture) and ideally located next to the computer facility for easy access and wiring. (TIER)

Solar Photovoltaic Electrical supply

Decentralized configuration is best.  If compounds have multiple buildings or structure, one bank of PV’s should serve each building. (Inveneo)
Controlling the number of outlets is also particularly important, as people often take advantage of the number of outlets and overload the system.  (Inveneo, EWB - Haiti)

Roof mounting – pitched or flat roofs are the same – still require a rack that tilts the panels to the optimal angle. (Inveneo)

Battery banks may require a separate room for storage, and the room should be well ventilated at the top and the bottom.  Screens work well to allow airflow through and to prevent vermin from entering.  Rodents, bugs, birds, often make homes in these banks. 

Server

Servers are recommended in lab settings to serve up porn-blocking features, internet caching, file serving, firewall and secure backup storage. (Inveneo)
Servers do not require a central closet, but they do require a certain amount of ventilation space.  Huge central server closet with multiple server banks are typically of server farms, not small training facilities. Small wall mounted server units may be available. (Inveneo) 

Central Operations Control Center

Inveneo schools typically have box in each training facility which contains the server, network switch, satellite gear, VSAT and any network connections.  If outlets are tightly controlled, the main outlet may be located here as well.  This is to facilitate maintenance, by centralizing all the controls, and ensuring that only properly trained users have access.
Community Radio Resources

GeekCorps

RadioMobile – Open Source Tool for analysis

Internet Café 

Training and software are the two most crucial elements to a successful implementation.  Windows open source requires training. (Inveneo)
With respect to OS, Microsoft XP is the easiest to install, but also the easiest to be compromised. (Inveneo)
Hours of Operation

Need to work out as part of the design, and for sizing photovoltaic panels for energy sourcing.  (Inveneo) 

For schools, additional accessibility to computer labs during evenings, lunch, weekends are important, as those are the times students can best utilize them. (Inveneo)

Equipment sourcing and logistics

Very important to source things locally and prevent unnecessary hassles through shipping trade routes (TIER)
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