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Abstract

An approach is proposed for development of anligeit eco-social environment which may be impletadrboth in a high education institution and
in the stationary as well as portable living houskscase of development of an intelligent mobiléoting Eco-Social Laboratory for Assisted
Recreation, principles are proposed for designihgustainable power supply and selecting of pradess bio-feedback hardware/software for
mobile laboratory. Such a mobile Laboratory cartrbated as an intelligent object containing areas/éried activities such as sleeping, working,
entertaining as well as of planning, monitoring analyzing of personal biofeedback information dgrhe recreation activities in it. An intelligent
environment of the Laboratory may be implementetheUltraLite—type “fifth wheel” trailer which comes with all éhnecessities for luxury leisure
time of the group of up to 6 persons. To assembéeich mobile laboratory by prices of 2009/01/1%imicost of approximate 37,806.00 Euro. This
type of laboratory may help to automatically cdlef an experience and knowledge in the processewélopment of preconditions towards of
sustainable recreation of the elderly and/or peopte movement disabilities based on their assistetivities in the mobile smart flat and an
environment around it. Technical and economicadgtigations of possibilities of generating of a fytPV-wind power for supplying of eco-social
laboratories of different sizes in Lithuania arefpened in section 1 of this paper. In this papke possibilities of application of solar radiation
energy for heating of water and environment of fpants of eco-social laboratories of different size Lithuania are described in section 2, and
investigations of possibilities of application otegrated PV-wind-solar radiation and geothermakgy for heating of water and environment of
apartments of eco-social laboratories of differgimes in Lithuania are discussed in section 3.dtigations of possibilities of implementation of
intelligent support for assisted living in the esmeial environment of different types are perforriredection 4 of this paper.
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Introduction

A significant aid to overcome of the worldwide recognition and artificial intelligent methods and
economical recession can be achieved by activaiing Scenarios for gaining of social activities of stigia
tutoring steps of society to be actively involved i isolated and ageing people, embedded agents and
creating of conditions for sustainable style ofidy, ~communications between embedded agents in a
business, and recreation, management of local gnerglistributed e-laboratory, models of intelligent fabots
resources as well as of minimizing of social exdnsf  for e-health and e-social care support (Bielskisakt
socially isolated and ageing people. The Develogroén 2007, and Drungilas et al, 2008). An active reseavark
an Intelligent Tutoring Environment for Eco-Social runs by constructing of experimental technical eata
Information Studies may help to training of studeas and software for recognition of physiological stafean
leaders of society to overcome these problems bipgi individual in order to adapt in real time of histhe
them an opportunity to adapt of their teaching pescto ~ activities by using both of biofeedback informatias
every studying person. An intelligent assistanceanf Well as of changing level of knowledge of his/her
inhabitant of such Intelligent Tutoring Eco-Envirnent  learning (Gricius et al, 2008, Severina et al, 2(08pSa
is based on non-invasive application of systemaffafct et al, 2008, and Vaitonytet al 2008). An approach of
sensing in the process of Human Computer Intenactiodevelopment of an Intelligent Mobile Tutoring Eco-
(HCI), Human-Robot Interaction (HRI), and ComputerSocial Laboratory for Assisted Recreation based on
Mediated Communication (CMC). Such systems depenéescription of principles of designing of sustaileab
upon the possibility of extracting emotions withoutpower supply and selecting of professional bio-feet
interrupting the user during HCI, HRI, or CMC (Hegl hardware/software for mobile laboratory is recently
2000, Pentland, 2004, Tapia et al, 2004, and Vion proposed in (Andziulis et al, 2009).

Lisett, 2006). In the ICT expert group of Univeysif The aim of this paper is to propose of preliminary
Klaipeda and of Western Lithuania Business College, steps of development of an intelligent eco-social
active research work runs to developing of ambiengénvironment which may be implemented both in a high
intelligence by creating: agent-based adaptiveaeilag  education institution and in the stationary as wasl
environment (Bielskis et al, 2008, and 2008), patte portable living house. This aim is planned to beieed

by fulflment of the following objectives:
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1) Investigations of possibilities of generatingaofiybrid  biofeedback information during the recreation atés
PV-wind power for supplying of eco-social laboragsr in it. An intelligent environment of the Laboratorgay

of different sizes in Lithuania; 2) Investigatiorsf  be implemented in the UltraLite—type “fifth whedtailer
possibilities of application of solar radiation ege for  which comes with all the necessities for luxurysiee
heating of water and environment of apartmentscof e time of the group of up to 6 persons This type of
social laboratories of different sizes in Lithugni@) laboratory may help to automatically collect of an
Investigations of possibilities of application otégrated experience and knowledge in the process of devedopm
PV-wind-solar radiation and geothermal energy forof preconditions towards of sustainable recreatibthe
heating of water and environment of apartmentscof e elderly and/or people with movement disabilitiesdxh
social laboratories of different sizes in Lithugni4) on their assisted activities in the mobile smat énd an
Investigations of possibilities of implementationf o environment around it.Analysis of those examplésaa
intelligent support for assisted living in the esmcial selecting:

environment. 1.1. Elements for the mobile laboratory of Fig.1b:

1) 4 units of 12 V Polycrystalline BP 350J 50W type
Selecting PV-wind power for supplying of eco- PV modules (LxWxD=839x537x50 mm — 0, 45 m2, 6.0
social laboratories in Lithuania kg each) to providing of 200 W power;

In the village of Xcalak, Mexico, PV is part of the 2) The AIR X 403 wind turbine: Rated Output - 400w

largest hybrid generation system in the Americase T at 28mph, Rotor Diameter-116.8 cm, Number of blades
system includes 6 wind turbines, 234 PV modules, 3§, Blade Material-carbon reinforced thermoplastic,
batteries, and a 40-kilowatt inverter to convertpdover ~ Lateral Thrust-68kg, Unit Weight-5,9kg, Voltages
to ac, a diesel generator, and a sophisticatedraiont available-12; 24; and 48 VDC; capable to be mouoted
system, and it can be expanded. Another examptieeis @ rooftop, no tower required;

hybrid PV-wind system with battery storage. It Sligmp 3) 2 or 4 of 12V/105Ah 27TM deep charge batteries
power to a Canon City, Colorado, home. Installed by{LxWxH=324x171x248 mm, 29kg) connected in series;
Solar Solutions Ltd. of Silver Cliff, Colorado, tr&88- 4) The PV and Wind Hybrid Charging Controller
kilowatt system includes 24 1ZQ-Watt modules, 20i/dm  \ws482K (180x137x77.5 mm) is used for charging of
L-16 6-volt deep-cycle batteries (Exide Deep Chargeyq2v//105ah 27TM batteries from both of AIR and the
Battery Trojan L16 Equivalent 6Volt 375Ah), tWo pock of 4x12V/50W BP 350U:

Southwest Windpower AIR403 wind turbines, two tifi- 5) The 48VDC Momingstar PS-15M-48V Prostar 15

wind turbine towers, and a vented battery box. TheCharge Controller (153x105x55 mm, 0,34 Kg) or

http://www.wholesalesolar.com/gridtie.html grid gelar >
. . - Morningstar Sunsaver MPPT Charge Controller; 1A t
power systems include the highly efficient Kyocera harging of 48 VDC batteries:

KD210 solar panels and Solectria inverters (seg
http://www.swea.nl/) by Swea Europe BV Company in 6) Single-phase  Output  Off-grid  SN241KS
the Netherlands who has developed a small Grid Tig4VDC/220VAC Inverter (395x205x365 mm) to
Inverter special for small home use wind turbinesl a Produce of 220V 50Hz up to 800W power to main
solar panels. Type of grid is as follows: 110V-220Vinstallation for the Laboratory of 19.2 kwh/day.

60/50Hz; No batteries are needed; the inverter lwan Total price for equipments for feeding of the mebil
pluged-in to the wall outlet and it can feed badlectly  Laboratory of 48V/220V 50 Hz up to 800 W is
the power to the own grid in anyones house fromiralw approximately of 9285 Lt. Having 0.33 Ltkwh and
turbine or solar panel. In Fig.1, the hybrid PV-in 432*0.33= 142.56Lt/month income, the pay-off woblel
power supply system for mobile eco-social laboraisr 9285/142.56=65.13 month or 5.43 years.

described. The annual distribution of PV-wind eyeirg DC/DC converters are used to supply of iLab as well
Lithuania is shown in Fig.1a for the system to pidg 45 syb feeding of hybrid car driving batteries ase if

of the 324 Wdc PV and 720W wind power of theiere would be a hybrid car used for pulling thighfi

following - hybrid PV-wind system composed of: yhee| trailer via smart DC/DC converter capable of
6X54Wdc PV modules; 20A BP Solar GCR 2000M typefeeding of car batteries by the range of 240 to ZBC.

charger; 720W  Rutland 1803 wind  turbine The \WG1KSTL inverter (288x417x126 mm, 11.5kg) or
http://www.stamford.co.uk/marlec/ 1803_technicahh8  \15stervolt Windmaster 500 G83 Approved Inverter of

Trojan T-105 6 V 250 Ah deep charge accumulatorsgig 11 can also be used for feeding the mobile tztooy
Trace 2624 type 2,6 kVA, 230 V, 50 Hz inverter w0 55 \ve|| as to the public power grid if desiredthis case,

W charger. The schematic diagram (see Fig.1b) dfil®o no could earn money in selling power to other

eco-social laboratory is proposed, and the typiEly  consumers: when there is a surplus of PV power

load distribution of such laboratory is given og.Ec. generated during the day and wind power, the excess
Principles are proposed in [Andziulis et all, (20d8r  power is feed into the grid and serves other custsm

designing of sustainable power supply and seleotihg the power Meter runs backwards, reducing your

professional bio-feedback hardware/software of arlectricity bill.

Intelligent Mobile Tutoring Eco-Social Laboratorprf

Assisted Recreation. Such a mobile Laboratory can b

treated as an intelligent object containing areawvéried

activities such as sleeping, working, entertairasgwell

as of planning, monitoring and analyzing of persona
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a) Elements for the up to 100 people of stacionaryl&n-
160,00 type house-laboratory of Figure.2b:
140,00 1) 32 units of 12 V Polycrystalline BP 350J 50Weyp
120,00 PV modules to providing of 1600 W; 2) 8 units ofRAK
et 403 wind turbine; 3) 32 units of 12V/105Ah 27TM gee

cycle batteries; 4) 8 units of PV and Wind Hybrid
Charging Controller WS482K; 5) 8 units of Morningst
Sunsaver MPPT Charge Controller; 6) 8 units of
Mastervolt Soladin 600W grid-tie inverter to delive
4800W 220VAC power to main installation of the heus
to producing of 115.2 kwh/day or 3456 Kwh/month.
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Figure 1. The hybrid PV-wind power supply system for
mobile eco-social laboratory: a) Solar and winduain
power distribution by http://www.saulesvejoenerdija
HibridinesAES/; b) schematic diagram; c) typicailgla )

load distribution e

Elements for the 3-4 people of stacionary house . 2ot M
laboratory of Figure.2a: s || 200

1) 8 units of 12 V Polycrystalline BP 350J 50W type: - = — =
PV modules (LxWxD=839x537x50 mm — 0, 45 m2, 6.0 = || || || { e
kg each) to providing of 400 W powers; 2) 2 unité\R 5§t § 8 B 8 § & 3§ § i

X wind turbine to be mounted on a rooftop, no tower . ] =
required; 3) 8 units of 12V/105Ah 27TM deep cycle Figure 2.The hybrid PV-wind power supply system for
batteries (LxWxH=324x171x248 mm, 29kg) connectedStationary house-type eco-social laboratory: ap8uitic

in series; 4) 2 units of PV and Wind Hybrid Chaggin diagram; b) Dls_lo_cat|0n of small PV-wind systemtba
Controller WS482K (180x137x77.5 mm) for charging of top of condominium type house; c) Average amount of
2 blocks of 4x12V/105Ah 27TM batteries from both of solar radiation in Lithuania by

AIR and the block of 4x12V/50W BP 350U; 5) 2 urifs http://www.kolektoriai.lt/saules-kolektoriai
Morningstar Sunsaver MPPT Charge Controller; 19A t ) . ]

charging of 48 VDC batteries; 6) 2 units of Magtér Total price of PV-wind equipment for the 100 people
Soladin  600W grid-tie inverter to deliver 1200w Of stacionary of 50 apartment type house-laboratery
220VAC power to main installation of the Laborategy 90380 Lt. Having 0.33 Ltkwh and 3648*0.33=
producing of 28.8 kwh/day or 864 Kwh/month. 1140.48Lt /month income, the pay-off would be

Total price of PV-wind equipment for the 3-4 people90380/1140'48_79'25 month or 6.6 years.
of stacionary house-laboratory is 22595 Lt. Hauing3
Lt/kwh and 864*0.33= 285.12Lt/month income, the pay
off would be 22595/285.12=79.25 month or 6.6 years.
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Solar radiation energy for heating of water and SunMaxx-20 Evacuated Tube Solar Collectors; 1 20ePI|
apartments in Lithuania External Heat Exchanger; 2 TACO Circulator Pumps; 1
o S Goldline GL-30 Differential Temperature ControllH.
S_olar radiation s_ystem for individual house-typ®-eC the customers require a larger system becausehtnesy
social  laboratories: By  http://www.schueco. more than 6 people in their household, a singleVBux-
com/web/It/klientai, Schico International KG offers o9 Eyacuated Tube Solar Collector will heat betwé@n
attractive and technically advanced solutions forgg gallons of hot water per day, and therefore Sor
generating energy in the form of heat or elecyicit Household Residentgshe 160 Gallons SunMaxx-20 is
Schiico has solar energy systems, photovoltaic ragste needed by using a 120 Gallon Pre-Packaged Systém wi
and heat pumps and is one of the most successfyly aqditio | SunMaxx-20 Evacuated Tube Solar
providers of complete solar technology systems imcoliectors. 80 Gallon 2 Heat Exchanger Storage Tank
Europe. The www.sunmaxxsolar.com proposes that W'th?ressure) can be used for energy conserving iisula
a simple investment of only a few thousand dollé#ne,  Thjs tank can run in series with a second tank wiiges
average household can supply 50 — 75% of their hQfjectric as a backup heating source for hot watehie
water and home heating needs with the clean, effici 5g_fiat type house. On sunny days, however, when a
renewable energy of the sun. We design, manufacturgnical solar system can raise water t8G5the backup
and distribute a number of the industry’s leads™ar  heater remains off. On-demand hot water heater&twh
heat and hot water heating technologies and preductyeat needed water instantly "on-demand”) can aiso i
including evacuated tube solar collectors, flateplsolar | ;sed as a back-up system for solar hot water. TEuérie
collectors, solar hot water storage tanks withgriéed ojement of the SunMaxx-80SS1HX 80 Gallon 1 Heat
internal heat exchangers, external splar hot whést Exchanger Storage Tank assists the system only tifeen
exchangers, system controllers and cwculatorarﬂ@at solar energy cannot maintain the desired tempexaiur
dumps, and pre-packaged solar heat & hot wateirtgeat gring periods of peak demand. Automatic tempeeatur
systems. The http://www.kolektoriai.lt recomendse th control  thermostat keeps stored water at desired
system 220-2/30 for 3 people house: 30 tubes dolec temperature. Tanks can be horizontally mounteds Bhi
Biawar MEGA Solar 220 Ltr solar heater; SP24lgq)i0n unit has an internal heat exchanger foresgstthat
controller; Taifu TRS 25/6 heat pump; Expantiorkt#r  ;se heat transfer fluids. It is sufficiently sizedprovide
20 Ltr; d15 25 m copper tubes. The Solar Northygiaple hot water for 4-6 people on the average day
http://www.activesolar.co.uk/ proposes a fIaF tygar typical family of four in the U.S. uses about 80igas of
collector System: 5.4m2 Drainback solar kit FI&t® not water each day. To heat that water with elgityri
solar collector kit with drainback, suitable foruses with  (3kes about 16 pounds of coal. The water preheating
2 or more bathrooms and 4/6 peopl; recommendegysiem composed from 2 pairs of those tanks carsee
cylinder size of 216 Itr. The Kit Includes: 2 x Z solar 51 not water storage in the 50 flat type houses1f@0
collector with center connections; 1 x Drainbackk @ | osidents. For water heating of 100 people of ctatiy
2 x2.7m2 collectors; 15 x Mtrs of high temperaturesg_fiat type house, the following equipment shobiel
insulation; 1 x 216L twin coil hot water cylindet; X  5ed 5 X 200 Gallons SunMaxx 20 system assembled by
Deltasol BS, 3 sensor drainback controller; 1 x @tV using 5 systems ofEvacuated Tube Heat Exchanger
mains adaptor for controller; 1 x 1 Itr Glycol dreeze. System - 120 Gallonthat include: 10*2,SunMaxx-20
Kit Excludes: Copper pipe and delivery. Evacuated Tube Solar Collectors“10*1 ,20 Plate
Solar system for water heating of 100 residents of External Heat Exchanger‘;10*2 ,TACO Circulator
stationary 50-flat type house-laboratory: The Junkers Pumps®; 10*1 ,Goldline  GL-30 Differential
(http://www.bosch.lt/junkers/index.html) ~ flat  plate Temperature Controller“This system may be used for
collector system is used in Siu€Elderly House for 60 residents of this house. The additional $2nMaxx-
water heating. It uses 40 X 1,2 fitat collector field for 20 Evacuated Tube Solar Collectossiould be used to
heating of amount of 5 m3 water for half a ye#hout providing hot water for the rest of 40 residents tioe
charge. It is able to reduce the heating expenoesg cost of $660*12= 7920*2.63=20830 Lt. The total prif
the winter seasons by 30-40 %. the system with the water preheating facilitied@4670
For water preheating, the SunMaxx specialists arét. Such system is able to becoming as a backup heating
recommending (see  www.sunmaxxsolar.com) forsource for heating of towel drying coils and ciating
Lithuania type climate to built the systems witmBlaxx  hot water of this 50-flat type house. As an examigieus
Evacuated Tube Solar Collector kits. Each of thétseis  look at the bill for heating of hot water of 168k@h
designed to producing of certain amount of hot lpleta equal to 44.72 Lt and the bill for heating of towde}ing
water each day for the residents in the customersoil of 100 kwh equal to 26.48 Lt given hilaipedos
household: 1-3 People (full time) will use betw@&®nand Energija“ to one flat for two residents of this house for
60 gallons of hot water per day, and this custosheuld February 2009. According to Fig.2c, solar energy ina
purchase théEvacuated Tube Heat Exchanger System successfully used for water heating during 9 momths
65 Gallon“ that includes: 1 SunMaxx-20 Evacuated Tubethe year in Lithuania. Having an average income of
Solar Collector; 1 20 Plate External Heat Exchanger residents of this flat from solar water heating tsys
TACO Circulator Pumps; 1 Goldline GL-30 Differedtia equal to (44.72 + 26.48)*9/12=53.4 Lt/month ancdalt
Temperature Controlle; 4-6 People (full time@usehold bill for equipment to be played by residents oftHat
will use between 80 and 120 gallons of hot waterdasy, equal to 101670/50=2033Lt, the pay-off of the sysfer
and this customer should purchase tBgacuated Tube residents of this flat would be 2033/53.4=38.1 rhooit
Heat Exchanger System - 120 Gallomhich includes: 2 3.17 years.
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Integration of Solar water preheating subsystem Aux. heating systen?0, for Auxiliaries 583, Energy
into typical heating system of stationary 50-flat ype  output kWh/year -8 921, Capital cost (excluding thea
house-laboratory: A method of integration of solar pump) (EUR): 14, 270. In the Netherlands near
water preheating system into typical heating systdm theRotterdam (see
stationary 50-flat type house-laboratory is shown i http://www.heatpumpcentre.org/Publications/Case rNea
Fig.3. During the winter period when sun energyRotterdam.asp), heat pumps with vertical groundemu
ammount is not sufficient, such subsystem may béeat exchangers are used for space heating, prodwudt
supplied by using TASSA Gmb 5 kW Wind Power DHW and passive (free) cooling - for direct utitisa of
System for water heating as it is shown in Fig.4. the cold from the ground source. The dwellings as®

provided with balanced ventilation systems with thea

PV-wind-solar radiation and geothermal energy recovery units (97%). Two of these dwellings are
for heating of water and apartments monitored by the Institute of Environmental Scies)ce
o Energy Research and Process Innovation, Departafient

Solar radiation and geothermal energy system foRefrigeration and Heat Pump Technology. The ground
individual house-type eco-social laboratories: Geonhal  ggyrce heat exchangers are filled solely with walkkr
probes are the most common geothermal heat sourcgntifreeze is used. The COP of the utilised heatypis
particularly in commercial applications. They alldiie 5 64 at test conditions. Building type: Two sinienily
full benefits of geothermal cooling in terms of heaurce house(s), Number of storeys: 2 and attic, Heatedr fl
regeneration to be utlised, as heat is stored veryes (m2): 120, Design outdoor temperature (°C) -7,
efficiently in rock structure. Hair-pin shaped lsopf Design indoor temperature (°C) 20, Heat pump type(s
high quality HDPE plastic tubing are encased irdival  \\ater-to-water, Capacity kW - 8, Refrigerant - Ra3
borehole, around 12cm in diameter. The tubing islha g3nd R407C, Borehole depth (m) - 15-20, Pipe lefigth
wearing and a good conductor. The specific removal goo, Heat transfer fluid - Water, Cooling energy
capacity of the heat exchanger is only slightlyueficed  Residence 1/ Residence ZEnergy input (kWh/year) -
by the diameter of the hole, arrangement of pipes a 1340 / 830, Energy output (kWh/year) - 5650 / 4570
pipe fittings. Far more important is the lengtftii hole,  Heating energy Residence 1/ResidenceERergy output
as capacity increases in proportion to the lendthe  (kwh/year) 1825 / 1914, Domestic hot water Residenc
Avolsheim Northeast France Ground-source heaj; Residence Energy input (KWh/year) - 885 / 515,
pump(see  http://www.heatpumpcentre.org/Publicationsenergy output (kWh/year 1715 / 1180, Coefficient of
Case_Avolsheim.asp) is one of the first verticalupd-  performance (COP3 - 84 and 5.46 (according to the EN
source heat pump installations in France. This m@ate  255.2),
water heat pump provides: installed capacity - Y0,k The following Heat pumps may be used for the Smart
Heated floor area -100m2, Refrigerant- R-407C, Heafjouse/Flat type Eco-Environment with Integrated
source - Ground, 240 W of ground-source is cortbll prgperty ofPersonal Health Assisting
through heat pump + 100 W for distribution, coriedl a) The GMWW 28 Golf Maxi/Standard/R for heating
through ambient thermostat, Type of ground heajngd active cooling (Price excluding U-Pump16,965
exchanger - Vertical, Pipe length (m) - 100, Boleh Eyro); b) The Heizungs-Warmepumpen GMDW 8 Golf
depth (m) - 20, Heat transfer fluid - Water/glycBlow  pjys for heating and cooling (Price6;755 Euro); c)
rate (/) - In pipe 1.47 m3/h, distribution 1.333#m  Myltifunktional-Package, — the  Solar-Warmwasser-

,Supply and return temperature (°C) for Heating/36,  warmepumpe EUROPA 303 S (Pricé618Euro).
Heat pump design - 115% of the heat loss.
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Supplementary system is complementary electricemeat  PV-wind-solar radiation and geothermal energy
in the bathroom and direct electrical heater forVibH system for heating of water and apartments of 100
(domestic hot water), heat pump system completaia d residents of stationary 50-flat type house-laboratry:
1998, Energy input (kWh/year) for Heat pump 2, 788, The following elements of the PV-Wind energy
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generating subsystem for the up to 100 people of58166/(2670+(702,78 — 1054)) = 46,89 — 42,47 n®nth

stacionary 50-flat type houses should be installed: or 3.9 - 3,54 years.

1) 32 units of 12 V Polycrystalline BP 350J 50Weyp The geothermal subsystem may be composed by
PV modules to providing of 1600 W; using of OCHSNER Warmepumpen Gmbubblf Midi

2) 8 units of AIR X 403 wind turbine; GMDW 11 Plus2.2 kW heat pump system that may be

3) 32 units of 12V/105Ah 27TM deep cycle batteriesinstalled for 50 flatlf the power of 2.2 kW necessary for
—32*%247, feeding of this heat pump would be taken from the

4) 8 units of PV and Wind Hybrid Charging hybride PV-wind subsystem, it will be able to gexter
Controller WS482K; 2.2*(4-5)=8.8 - 11 kw power or (8.8 — 11)*24*30=633

5) 8 units of Morningstar Sunsaver MPPT Charge7920 kwh/month for heating of this 530 imouse and
Controller; save (6336 — 7920)*2.652=16803-21004 Lt/monthhif t

6) 8 units of Mastervolt Soladin 600W grid-tie house had to pay of 5300*2.652=14059.7 Lt/month for
inverter to deliver 4800W 220VAC power to main heating for the February 2008, that will cover all
installation of the house to producing of 115.2 kdely = expences for heating of this house per Februa3068B.
or 3456 Kwh/month. The pay off of such integrated PV-wind-geothermal

Total price of PV-wind equipment for the 100 peoplesystem for this 50 flat house would be (90380 +6I@1L+
of stacionary of 50 apartment type house-laboratery 75252)/ ((16803 — 21004) + (702, 78 — 1054) + 144).
90380 Lt. Having 0.33 Lt/kwh and 3648*0.33= = 267302/ (18646 — 23198) = 14.33 — 11.52 months or
1140.48Lt /month income, the pay-off would bel.19 -0, 96 year.
90380/1140.48=79.25 month or 6.6 years.

Solar subsystem for water heating of 100 residefits |ntelligent support for assisted living in the eco-
stationary 50-flat type housshould be comoposed by gocial environment
using of the water preheating facilities composeanf 2
pairs of SunMaxx-80SS2HXand SunMaxx-80SS1HX Analysis of professional equipment to be used for
tanks of 320 gallons (1211 Itr) for hot water sggan the support of humanbeing in the portable eco-social
50 flat type houses for 100 residents. For watetihg of ~ laboratory: 4 Laptop computers have to be used for
100 people of stationary 50-flat type house, tHieddng online er_eles§ communlcathn with remote served an
equipment should be useBl X 200 Gallons SunMaxx 20 the following biofeedback devices: o
system assembled by using 5 systems'Bfacuated a) TheProComp5 Infiniti™ . The ProComp5 Infiniti
Tube Heat Exchanger System - 120 Galltalt include:  System, with 5 simultaneous feedback channelsydtes
10*2 ,SunMaxx-20 Evacuated Tube Solar Collectors*; the BioGraph Infiniti software, the EEG or Physigjo
10*1 ,20 Plate External Heat Exchangert0*2 ,TACO Suite with the following moduleEEMG module, EKG
Circulator Pumps*; 101 ,Goldline GL-30 Differential module, TheGSR module, theTemperature module,
Temperature ControllerThe additional 12 SunMaxx- Respiration module, and theleart Rate/BVP module;

20 Evacuated Tube Solar Collectorshould be used to  b) TheGSR 2(M-10-2120-CalmLink+GSR/Temp2X
providing hot water for the rest of 40 residentseTotal ). the GSRZhome biofeedback device precisely monitors
price of the system with the water preheating fiéesl is ~ One’s stress levels by translating tiny tensiome
101670 Lt.Such system is able to becoming as a backuphanges in skin pores into a rising or falling toBy
heating source for heating of towel drying coilsdan resting two fingers on the sensing plates, oneleam to
circulating hot water of this 50-flat type houses an lower the pitch and one’s stress level. Cordlesgefi-rest
example, let us look at the bill for heating of mater of ~Sensor  with  built-in-tonal  feedback automatically
168.8 kwh equal to 44.72 Lt and the bill for hegtiof ~Measures galvanic skin resistance (GSR);

towel drying coil of 100 kwh equal to 26.48 Lt givey ¢) The CalmLink Software for GSR2 which is the
,Klaipedos Energija“to one flat for two residents of this GSR2 PC Interface software for relaxation and stres
house for February 2009. According to Fig.2c, solafontrol; . . -

9 months of the year in Lithuania. Having an averagSeveral different physiological systems in order to
income of residents of this flat from solar watesating ~Provide an easy and inexpensive way to show simple
system equal to (44.72 + 26.48)*9/12=53.4 Lt/moatii relaxation _technlques. The CalmLink Software forR2S

a total bill for equipment to be played by resideot this the Ca_ImL|nk is the GSR2 PC Interface software for
flat equal to 101670/50=2033Lt, the pay-off of thefelaxation and stress control; _
system for residents of this flat would be 2033538.1 €) TheHeart Wizard HRV System, theHRVWis an
month or 3.17 years. interactive Internet tool capable to obtain andcpes of

Having of total 1.211 mstorrage for heated water, Heart Rate Variability (HRV) from a simple non-irsiee
one can save by 0.1 — 0.15 times of heating exgenge Sensor that clips on the earlobe or finger tip. The
using radiant solar energy at least of 3 monthwinfer.  interpretation of this data provides valuable, andre
Taking into account of bill given by “Klaipedos Egga”  importantly, useful insight into the psycho-phyeugical
for heating the flat of 72 fnof this house during the health status of both healthy people and those arko
February of 2008 equal to 191 Lt for 721 kwh or526 unhealthy. Computer requirements: A desktop opeofa
LtYm? and for 5300 fhhouse 5300%2,652%0, 1 -0, with OS Windows ME or newer and NET Framework
15)/2=702, 78 — 1054 Lt / 50 house, the pay-off itdae  1.1. Additional User Module for Heart Wizard allows
for one flat equal to 14, 05 - 21, 08 Lt/month. hiould recording of more than one individual. Each uses ha
give the total pay-off for solar system equal to
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one’s own slot (module) to allow for individual ¢kdng  protocol. The EIB protocol is the digital languabg
of personal wellness; which any number of devices in the building may

f) The Polar RS800 Heart Rate Running communicate with each other. In this way, the dewvic
Computer, the PolarCompis a complete system for (sensors, actuators, and smart controllers) caperate
planning, monitoring and analyzing of one’s tragiand to perform distributed control application functadity,
allows you to create and name your own favoriteetim such as: automatized doors and gates; access,sadann
and/or heart rate. It provides an easy way to seled  security control; air conditioning and another temgture
monitor the intensity of your training and to follo and climate control; energy and load management;
Poplar’s sport zones based training programs; lighting and scenery control; white and brown home

g) The Personal Efficiency Trainer ® PET ECG  appliance control; windows, blinds and shutter ant
module for PET ECG 2 channels Package can be osed fEIB has opted for a small, economical set of stethda
Heart Rate/Heart Rate Variability Monitoring and datatypes for shared variable datapoints. Eachcédevi
Feedback. Th&ioExplorer software is required for the publishes a set ddroup Communication Obje¢tsach of
PET WIRELESS ECG or PET WIRELESS ECG/EMG; which exhibits one of the standard datatype. Thegier

h) The PET EMG module for PET EMG 2 channels of the project establishes shared variable comnatioic
Package measures muscle tension in various musdy connecting (binding) twoGroup Communication
groups in the body. It can be used for resear@sa@ tool Objectsof matching type with a group address, e.g. the
to reduce tension and induce a more relaxed dtatan  value output of a temperature sensor to the cooreipg
also be used to monitor or promote subtle chanyéisei  input object of a room temperature controller, be t
muscle activity for peak performance training iogp; switching output object of a pushbutton sensorhe t

i) The PET GSR Wireless Package can measureinput object of a binary output device. The speaiiion
aspects of stress, orienting response, and vigilancdefines physical communication media, over which
includes Wireless GSR module, GSR Sensordevices may send protocol messages to their parbrer
BioExplorer Software v1.5. The BioExplorer is athe system: Twisted pair communication; Powerline
Windows program for real-time biophysical datacommunication (PLC); Wireless communication. EIB
acquisition, processing, and display. For postisass imposes no direct requirements on microprocessor
review of recording the time, date, electrode lmces, architecture; this means any suitable chip maydsel @as
and subject name with each sessihie, BioReview can a platform for implementation. Alternatively, a
be used. manufacturer may prefer to focus on his application

Selecting of Smart Control System for the domain know-how, and just construct applicationesiie
Laboratory: The 2.4GHz T-bus EIB smart home control harware and firmware - using certified EIB building
system (see http://www.walltongroup.cn/support/blocks (transceivers, protocol stack implementation
070824090256.html), the European Installation Bugprotocol stack source code etc.), offered by a rama
(EIB) system can be used for "intelligent" eleatic specialised system providers. PC solutions arelbsafs:
installation networking in the Laboratory. The mable ANubis is the IPnet (Internet, intranet and exttane
installed in addition to the supply cable combidesices connectivity road for EIB; ETS - EIBA's suite ofals
and systems (e.g. heating, lighting or ventilatiomhich  focused around powerful design, configuration and
previously functioned seperately from one anotily ~ commissioning of EIB network installations, iETS as
an economical system optimally adapted to indiMiduaANubis component; eteC - EIBA's state-of-the-art
requirements. Both now and in the future, this diieno component API's, based on the DCOM component
network provides new functions which previously aer technology; Falcon - the eteC-based 32bit accésari
either very difficult to implement or could not be for Windows; The EIB OPC (OLE for Process Control)
implemented at all. For example, a turn of yourdeokey server adds an OPC Server layer to the eteC Falcon
can switch off forgotten basement light or the powecomponent for network access, focussing on runtime
supply to the iron. The result: EIB improves custed  (group addressing) functionality. OPC is the detdac
home living, security and efficiency - day for dayan standard for process control and visualistation on
entire life. Here's how the "intelligent" home werkfhe  Windows system platforms; the only way, until ndw,
EIB system serves as the automatic controller efcée  connect a PC to an EIB installation is via RS-23@ a
and systems in homes and apartment houses, aktEB serial interface.
functional and commercial buildings. Sensors, sash The 1-Wire Bus Masters (see
motion detectors and thermostats, send impulses @ve http://embeddeddatasystems.com/page/ EDS/CTGY/HA)
transmission medium to so-called actuators, fongta. known as host adapters may also be used in the
Sensors and actuators communicate with each other \Laboratory. The 1-Wire Bus Masters are availablein
four alternate transmission media. Sensors andateil  wide variety of form factors and interface typehey are
can be programmed and linked by the technician adivided into two basic categories: The IntelligeBtis
desired. It is easy for home occupants to manipulas¢  Masters and the 1-Wire Level Converters. The ligefit
fucntions of the EIB system using familiar switchdse Bus Masters, the Intelligent Adapters relieve thesth
telephone or the touch screen. You can change hsks from the burden of generating the time-critical 1r&V
required and add new funtions to the system ang fiou communication waveforms while supporting all Dallas
want. The flexible EIB adjusts your home to thedsweef Wire and iButton devices with simple ASCIlI commands
the person - no matter what time of the day, season that can be easily generated. This enables 1-Wire
phase of life. That also goes for the future. EBai networks to be used by nearly any device that can
standardised, OSl-based network communicationsead/write ASCII data via any of the following infieces:

95



Antanas Andrius Bielskis, Petras Gree¢aws, Olegas Ramasauskas

RS232 / RS485 / TTL. The 1-Wire Level Converter
require the host to generate the 1-Wire timing, arg
compatible with both the Dallas TMEX API's and
OneSix DDE / OPC server software for Microso
Windows.The HA7Net Ethernet to 1-Wire interfaceto
remotely monitor and control 1-Wire networks, seaso
and controls can be used in the Laboratory.
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generavimo Kkolektoriai bei vandens talpos montuojamt
plok&io stogo,irengianti pietus pasvirugi 71 laipsnio kampu
saubs baterij ir sauks kolektori iSdestymui bei vandens talp
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Pasiilytas metodas intelektualios, mobilios, besimatas
eko-socialigs laboratorijos vystymui, taikytinos asistuojamos
rekreacijos tyrimams. Sukurtas projektas atsinanfio
maitinimo Saltinio ir profesionalios biologinio igtamojo rysio
aparatigs/programigs jrangos mobiliai laboratorijai realizuoti.
Tokia laboratorija ga&ty bati panaudota kaip pramag
priemore tipiSkam Europos naim tkiui/Seimai. Laboratorija
gali veikti kaip intelektualus rekreacinis objektagintis savyje
vietas darbui ir relaksacijai, o taip pat biologingriZztamojo
rysio dtka — kaip asmenirs sveikatos informacijos surinkimo ir
analizavimo priemot Intelektuali laboratorijos aplinka gali
buti igyvendinama UltraLite tipo turistife priekaboje, su visais
pirmo hitinumo dalykais komfortiSkam iki 6 asmergrupss
laisvalaikiui. ApraSytos mobilios laboratorijogangos kaina

model of ECG, EDA and human temperature measuremer@oog_()l_w) apie 37806 eur Apradytoji laboratorija gali

systemVadyba 12(1), 79-85.
Sriupsa E., Ruzgys, A., Bielskis, A. A. (2008). Mbitg of

packti rinkti ir kaupti Zinias pagyvenusgiy ir/ar Zmoniy su
judéjimo  negalia reabilitacijos procese, pHd atstatyti

patient EDA, ECG and temperature measurements bas%q’dyvunqjiemsiprastoje aplinkoje.

emotion recognition systeradyba 12(1), 86-92.
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Jei darbe pasiytoji hibridin¢ elektros ¢gaine butui arba a) Renovuotam namui, esant 2.652 It/m2 138 m2 ploto
individualiam namui, teikianti vidutiniSkai 8 va240 W sauds dviems butams 3 émesiams visiSkai atsisakant Silumos tinkl
bateriy galia, kuri buty parduota elektros tinklams po 1.7 paslaug turétume 1098 Lt/3 ren. ir Satiausiu met laiku
Lt/kwh 8 menesius per metus, vidutiniSkai gal duoti 66  paliekant iki 0.2 Silumos tinkl paslaug —768 Lt/ kitiems trims
Lt/mén, o wjo jégaire, Klaipédos regione esant metiniam ménesiams, sistemos atsipirkimas vienam butuétgdbiti per
vidutiniam 7 m/sek greiui, sukurdama apie 50 kwham. ir 16750/3152=5.31 met
sukaupdama akumuliatoriuose energijudens, Ziemos ir b) Nerenovuotam namui, esant 7.56 It/m2 138 m2oplot
pavasario rnesiais bent 6 #mesius po 5040 VAh dviems butams 3 émesiams visiSkai atsisakant Silumos tinkl
akumuliatoriuose, aj panaudojant po 1 kW 4 val. per pgro  paslaug, sutaupytume 3129 Lt/3én. ir Satiausiu med laiku,
0.33 Lt/kwh, gadty duoti 36.3 Lt/mén., tai tokios hibridias  paliekant iki 0.3 Silumos tinkl paslaug, sutaupytume 2190 Lt/
jégaines jrenginiy vienam butui arba maZzam namui atsipirkimo kitiems trims nénesiams, tokios sistemos atsipirkimas vienam
laikas gatty bati per 109.7 man. arba 9.1 mat butui gakty bati per 16750/5319=3.15 met

Jei montuotume 11226 Lt kainuojam jégaire, 300-2/40
komplekt ir naudotume ¥ SE62-119R-045S 120 Sildytuvo  PAGRINDINIAI ZODZIAI: asistuojamas gyvenimas,
vienam butui, imant 4 bytbendrijos atvej gaktume per metus intelektuali eko-socialien aplinka, atsinaujinaiios energijos ,
sutaupyti uz elekir 1227.6 Lt, uZz vandens ir gyvaiuk biorobot; paslaugos.
pasildyny —855 Lt ir uz Sildym per 6 nén.:
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