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1 INTRODUCTION 

SEVEn was a member of an mternational team of experts for the purpose of p e r f o m g  energy 
audits m hospitals and schools The project's tasks were to 

Select 3 to 5 suitable hospitals/schools for performrng energy audits 
Conduct a p r e h a r y  evaluation of the energy efficiency potential m the hospitals/school 
Conduct a detaled energy audit of the hospitals/school and subsequently pve the hospitals 
advlce on how to arrange mplementation of the energy efficiency measures identdied 
Formulate and document the methodology for identdication, assessment, and mplementation 
of energy efficiency projects to help other hospitals m the Czech Republic rephcate ths  
project's activities 
Propose and document demonstration projects m the selected hospitals 
Prepare and orgame regonal sermnars presenting the results and recommendations of the 
conducted energy audits 

The r n d i ~ ~ d t d  tasks were completed ildrifig 1997 Despite the comp!ex cond&ms prevaihng m 
the Czech health care sector at that time, all the specdied tasks were accomplished mth a hgh 
degree of success The response and Interest of other hospitals m the issue of energy samngs are 
the best evldence of tfus 

2. HOSPITAL/SCHOOL SELECTION 

At the start of the program, two meetings mth US AID representative Jan Pisko were orgamed 
in Prague Irutial proposals for five hospitals and one school were revlewed SEVEn proposed a 
procedure for selecting the first three hospitals/school In accordance mth the approved 
procedure, SEVEn prepared a five-page questionnare Open negotiations wth the candidates 
were begun, and the purpose of the US AID project was explamed After prehmmary agreement 
among the respective managements was reached, SEVEn sent the questionnare to all proposed 
candidates Only two questionnaires were returned in time, however Ths necessitated an 
extension of the evaluation stage to the end of November 1996, and final negohations mth the US 
AID representative were postponed to the b e g i m g  of December Dumg negotiations mth Jan 
Pisko (US AID Prague), two hospitals (Ostrava Frfejdy and Frydlant) and one school (in Mimon) 
were approved as imtial candidates for energy audits 

Two other hospitals, Litomence hospital (northern Bohema) and Ivancice hospital (southern 
Moravla), were proposed to the US AID office in Prague later and approved by Jan Pisko m 
January 

A prelimnary program for energy audits was designed, and vlsits to the sites were arranged 



3 PRELIMINARY ENERGY AUDITS 

From December 4 - 7, 1996 the energy audit team conducted a study of the Ostrava-Ffejdy 
hospital The team was lead by J Marousek (SEVEn) and consisted of three Czech speciahsts and 
two US speciahsts Thanks to very close cooperation among team members, all basic data were 
collected m two and a half days The hospital employees were helpfbl and receptive to the team's 
needs From December 8 - 10 the same team performed energy audits m the Frydlant hospital md 
m the school m Mimon 

The Frydlant hospital expressed a strong desxe to participate m the project 

The school m the town of Mimon also represented a good candidate for the project The key 
energy-savmg potential was found m separatmg the heatmg system of a large gymnasium, m use 
dumg weekends, from other rooms whch do not need to be heated at that tlme It was also found 
that energy-efficient hghts as well as some other measures could be ~nstalled to good effect 

The audlt team wsited Litomence hospital in January, 1997 The team wsited the director, Mr 
J m e k ,  and he required a wntten agreement whlch would ensure confidentiality m deahg mth 
data The team collected basic techcal information and economc data After mtermews mth 
several employees the team confirmed that some energy efficiency measures mght be justdied 

The last prehnary audit was done at Ivancice hospltal dumg January It looked promsing that 
the hospital would quickly Implement the measures proposed by the team, and ths proved to be 
the case The current distnct heatlng energy source is to be shut down after next mnter There 
were two possiblhties to build a new energy source or to connect the hospital to another heating 
source (owned by the city of Ivanc~ce) 

Data fiom the energy audits were analyzed and energy-savmg proposals elaborated in greater 
de td  Each member of the team took over responsibility for one group of measures in all facihties 
All data, mformation and personal expenences fiom the vlsits to the hospitals and school served as 
the bass for the preliminary audit reports The proposed energy savlng measures were developed 
and deslgned m more de td  These reports were discussed mthm the team as well as mth the 
hospital and school management 

4. FINAL ENERGY AUDITS 

SEVEn, m cooperation mth Andrew Popelka of Tysak Engneenng, finallzed all project 
proposals, and the team members prepared the final energy audts Below are the summanes of the 
five energy audits Each report summames key data and information on the energy situation in the 
hospitals and on the consumption of lndiwdual types of energy, it includes a breakdown of total 
energy consumption according to specific purposes These reports are manly focused on 
identi@ng possible energy sawngs m the hospitals and school and on evaluating the Impact of 



energy consumpbon The basic economc apprusal of these proposals IS an mdispensable part of 
ths evaluation 

The selection and calculations of indimdual measures were done on the basis of the followmg 
considerations and assumptions 

The measures considered were not to reduce the level of comfort m the hospital, nor were they 
to restnct the operation of the hospital m the course of bemg unplemented 
The measures proposed were to be tned and tested measures that had been successfully c m e d  
out at a number of other facilities 
The measures selected were to be dlrected at key areas of energy consumption 
All estunates made by the speciahsts were to be conservative 
The basic economc evaluation was to be done on the basis of current energy pnces wthout 
regard to ther &re movement 

The results of these reports were discussed wth  the hospital management and served as mtial 
mformation for hrther decisions in the process of makmg energy consumption by the hospital 
more efficient On the basis of each report, a proposal for acceptable measures coupled wth  a 
financial analysis of the proposed solution was prepared m detad 

4 1 Ostrava Fifejdy Munlc~pal Hospital 
Nemocnlcn~ 20,728 80 Ostrava 1 

Summary of Results 

The information obtmed on the current condition of the hospital and on its future plans made it 
possible to identifjr ways to increase the energy efficiency of exlsting equipment and to reduce the 
energy-se~ce costs of the hospital If all proposed measures were implemented, whlch clearly 
depends on an array of additional techcal and economc factors, it would be possible to reduce 
the annual electricity consumption of the hospital for lighting by 45 MWh and heat consumption 
by 10 - 11 5 thousand GJ, whch means a sawngs of 2 0 - 2 2 d i o n  CZK /year at current pnce 
levels Ths  savlngs represents long-term cost reductions for the hfetime of the mstalled 
technology and equipment of around 8% of the annual energy costs of the hospital AU these 
measures together wdl requlre an investment of 5 3 - 6 8 mbon CZK, yet it is essential to keep m 
mnd the possible - in some cases obligatory - mcremental implementation of these measures 

The slmple payback penod of these measures is about 4 years, whde the average Metme of the 
Installed measures 1s about 10 years 

With the unplementation of all of the proposed measures In the heatlng system, an annual savmgs 
of 1 d l o n  CZK could be expected, wth a payback penod on investments of less than 2 years 
There are other important energy-sawng measures in ventllatlon technology, where there would 
be an annual savlngs of 300 - 500 thousand CZK wth a payback penod of 7-10 years Another 
measure is the installation of a cogeneration unrt, whch would annually save 8 mllion CZK sf 



heat and electricity costs with annual &el costs of 4 d o n  CZK The payback penod of ths  
mvestment would be expected to be less than 3 years 

All of the proposed measures have been evaluated usmg conservative estmates of potential 
savmgs, and m selecting them no consideration was gven to the generally expected mcrease ua 
energy pnces, whch wdl probably mcrease potential energy cost savlngs and thereby decrease the 
payback penod of investments even more 

Conclusion and Recommendatlons 

The speciahsts m charge are devotmg the necessary-and m compmson to the situation at other 
s d a r  fachties, an above average level of-attention to the hospital's energy management The 
speciahsts m management (the techcal deputy and the energy manager) are aware of the 
problems that must be solved m the near &re Energy management is a process that can be 
mfluenced from above (operation, implementation of measures, mvestment measures, etc ) and 
from below (behavlor of mdivldual energy consumers) A comprehensive approach to energy 
management must deal wth both of these aspects Plans and work procedures leadmg to mcreased 
energy efficiency m the hospital were divrded into two tlrnehnes 

The first stage of activrties includes short-term goals and procedures 

Evaluate the suitabdity, consistency, and feasibdity of the proposed measures m vlew of the 
specrfic operatmg or other conditions or limtations related to them and then, based on ths, 
select the most suitable measures for mtial implementation 
Determe a general implementation plan for these measures, pnontiung them and o u t h g  
their mdiwdual mvestment requirements m relatlon to the extent of each measure Ths IS 

particularly necessary in the event that not all the measures are implemented at the same tune 

It would be best to carry out these activrties m cooperation wth the speciahsts in charge at the 
hospital and with the authors of ths study, whch would make the process of selecting specdic 
measures more efficient for both sides (those proposmg the measures and those operatmg the 
facility) 

The second stage of actlwties mvolves the long-term goals and plans for energy management of 
the hospital, and takes more of a conceptual and orgaruzational approach to the issue 

Create a conceptual plan for the entrre hosprtal whlch rncludes proposed measures It would be 
best to prepare the conceptual plan In any event, regardless of whether or not the proposed 
measures are to be Implemented 
Expand the practlce of energy metering by indlwdual departments 
Stnve to make energy-related issues a regular part of work meetings, at the managenal level 
and below 
Set up a worlung group compnsed of those responsible for the operation of the hospital and 
representatives of the finance department capable of prowding information on costs and 
revenues anslng in conjunction wth the implementation of different project alternatives 



Introduce a program based on metenng to momtor specdic energy consumption W i t h  ths  
framework, the part of the hospital consummg the energy would have drrect responsibhty fm 
costs In such a program it is indispensable to set goals for reducmg energy consumption, to 
d e t e m e  hnctional direction mechamsms, to c l a m  motivation and define needed stmuh, a d  
to ensure wde-rangmg cornmumcation on energy-related issues 

4.2 Frydlant Hosprtal 
V uvoze 860,464 15 Frydlant 

Summary of Results 

The current heat supply side (new decentralized gas bolers) is well controlled Gwen ths, the 
team concentrated its efforts on the demand side of the hospital energy system, m d y  on the pnpe 
balancmg and heat demand control as well as mtenor temperature control and momtomg 

Special attention was gven to the exlstmg stand-by engme, whch is broken and has to be 
reconstructed m any case A cogeneration umt seems to be one possible cost-effective solution to 
ths  urgent problem facmg the Frydlant Hospital 

The installation of an additional gas cooling m t  as well as steam for stenhation has to be 
mvestigated m detarl because of its potential for both cost and energy savmgs 

Some measures to conserve electncity as well as hot domestic and dnnlung water have also been 
analyzed and evaluated as cost-effective options 

The information obtamed on the current conditions of the hospital and on its fiiture plans made it 
possible to identi5 ways to mcrease the energy efficiency of emsting equipment and to reduce the 
energy costs of the hospital Assurmng that all proposed measures are implemented, whlch clearly 
depends on an array of additional techcal and econormc factors, it is possible to reduce the 
electncity consumption of the hospital for lighting by 19 MWh and heat consumption by 1000- 
1400 GJ, whch means a savmgs of 200,000-270,000 CZWyear at current pnce levels Ths figure 
reflects the long-term cost reductions for the lifetime of the mstalled technology and equipment 
and equals around 12% of the annual energy costs of the hospital All these measures together wdl 
requue an mvestment of 300,000 CZK, yet it is essential to keep m m d  that these measures can 
be-and m some cases must be--implemented gradually 

The simple payback penod of these measures is about 1 5 years, vvlth an average Metime of about 
10 years For measures involving annual mantenance costs, the payback is 3 5 - 10 months 

Another measure is the installation of a cogeneration unit, whch would annually save 840,000 
CZK m heat and electncity costs and involve annual fitel costs of 690,000 CZK The payback 
penod of ths  investment is expected to be less than 3 years 

All of the proposed measures are evaluated using conservative estimates of potential savmgs, and 
m selecting them no consideration was given to the generally expected increase m energy pnces, 



whch wdl probably mcrease potential energy cost sawngs and thereby decrease the payback 
penod of mvestments even more 

Conclusion and Recommendatrons 

The speciahsts m charge are devotmg the necessary attention to the hospital's energy management 
The speciahsts m management (the techrucal deputy and the energy manager) are aware of the 
problems that must be solved in the near future Energy management is a process that can be 
influenced from above (operation, lrnplementation of measures, mvestment in measures, etc ) anad 
from below (behawor of mdiwdual energy consumers) A comprehensive approach to energy 
management must deal mth both of these aspects, therefore plans and work procedures leadmg to 
mcreasmg energy efficiency m the hospital should be diwded mto two timehes 

The first stage of actiwties mcludes short-term goals and procedures On the basis of the 
information obtamed on the hospital, we recommend the hospital do the follomg 

Evaluate the suitability, consistency, and feasibhty of the proposed measures m wew of the 
spec& operating or other conditions or b t a h o n s  related to them and then, based on ths, 
select the most suitable measures 
Determme a general implementation plan for these measures, pnontivng them and outlimng 
ther mdiwdual investment requirements in relation to the extent of each measure Ths 1s 
particularly necessary in the event that not all the measures are implemented at the same tlrne 

The second stage of actiwties focuses on addresung the long-term goals and plans m regard to the 
energy management of the hospital, and has more of a conceptual and orgmzational approach to 
the issue 

Create a conceptual plan for the entire hospital whch mcludes proposed measures It would be 
best to prepare the conceptual plan in any event, regardless of whether or not the proposed 
measures are to be implemented 
Stnve to make energy-related issues a regular part of work meetings, at the managenal level 
and below 

4 3 Ivanclce Hosprtal 
Srroka 16,664 95 Ivancrce 

Annual turnover is about 150 mllion CZK Energy costs amount to about 5 2 d i o n  CZK for 
heat and 1 3 mlhon CZK for electricity, whlch comes to around 5% of the annual budget The 
hosprtal does not pay the Value Added Tax 

Summary of Results 

With the a d  of the proposed rational~zation measures the present heat consumption of 21,500 
GJ/year could be reduced by 5,950 GJ/year, 1 e , by 28% 



We also recommend that measures be put m p l a c a  reduce electncity consumption A 
control system could make it possible to discbnnect the lughest-use equipment for short 
penods during peak demand and thus keep electncity demand to the target mamum 
We propose to use gas-operated steam generators They wdl be placed m the surgery and 
gynecology buildings They do not requlre servlcmg and work at hgh efficiency We 
recommend convertmg the lutchen to gas and mstalhg correspondmg coolung equipment 
Heat used for heatmg buddmgs and hot domestic water should be produced either m the 
hospital's own boller house or purchased externally The study presents alternatives for a 
boller house fbeled by natural gas, coal or wood chps Purchase fkom an external source 
would requlre a connection to the steam distnbutlon system of the Oslavany Inmerator and to 
the city heat distnbutlon system of the residential heating plant TEPLO Ivancice The pipmg 
systems throughout the complex wdl be only reconstructed for the transport of heatrng water 
A modern method of pre-msulated pipmg wdl be used whch does not need costly heatmg 
comdors 
We recommend that hot domestic water be prepared m individual buddmgs, where small 
transfer stations and exchangers wdl be mstalled Thls d ensure the warmmg of water and 
heatmg The latter wdl be regulated accordmg to the operational requirements of each 
buddmg 

The Litomence Hospital is a city-operated health fachty wth an annual turnover of about 250 
d o n  CZK Energy costs amount to about 5 8 d o n  CZK for heat and gas and 4 2 mdhon 
CZK for electncity 

Summary of Results 

The hospital has a defhte sawngs potential By implementing the proposed rationahation 
measures energy costs could be reduced by 1 3 mdhon CZK annually wth an mvestment of 2 3 
d o n  CZK 

Pmary attention should be gven to the central heating system and the warmng of an for the 
aur conditiomng 
The production and consumption of refhgeration affects the electncity consumption 
Production of coohng wth the exlstmg equipment is ineffective 
Heat losses m the wamng of hot domestic water and in transportmg it throughout the 
complex amount to approxunately one-fourth of heat used for that purpose An appropnate 
solution would be to warm hot domestic water directly m the bulldings and thus reduce heat 
losses by 1,650 GJ/year 
The mstallation of secondary meters m indiwdual buildings and on major equipment would a d  
m the traclung of all types of consumption and energy flows Thls data would then allow 
measures to be implemented in optlmal places and wth maxlmum effect The expected savnngs 
would amount to 300,000-500,000 CZWyear wth an investment of 1 2 mllion CZK 



Follomg completion of work on the mtial audit and discussion of the subrmtted report, we 
recommend that the hospital consider malung the present consumpbon analysis more accurate by 
t h g  fUrther measurements and studylng the relevant data whrch was not avalable for the 
project 

4.5 Ralsko Elementary School 
Okruzn~ Street, 471 24 Mlmon 

The City of Munon is located in the North Bohema regon It is the commercial and 
admstrabve center of an area adjacent to a former d t a r y  zone It has a population of 6500 

Summary of Results 

Measures in the central heating and air regulation systems 

The central heatmg distnbution system under the floor does not p e m t  diwsion Into mdawdud 
zones 
In order to mtroduce a heating regime it is necessary to mstall regulators on mdiwdual 
radiators 
Conduct a control calculation of the heat production needed in the atnum comdors Based 
on the results, dismantle superfluous heating radiators 
Install some lund of system to regulate radiator valves m the facrlity (TRASCO, ETATHEM 
or the hke) The system wll make it possible to manage both the tune and temperature of 
heatmg m each room At the same tune install additional regulating equipment for the 
crculation pumps 
After mstallation, balance the heating system A servlce group should detemne water Rows 
wth a non-destructive ultrasound measurement and regulate the system 
Create guidelines for servlce and mantenance 

Momtonnrr and regulation measures 

Installation of a control system for radiator valves 
Putting a tme and temperature regime m place 

Hot domestic water measures (Measures to conserve heat and electncity m the area of hot 
domestic water wll not in the present situation be apparent m the school's financial accounts, but 
they wll be of benefit to the operator of the residential exchange station We therefore 
recommend that mplementation of the measures wat until the exchange statton is set up for the 
school buildmg ) 

Installation of swtchlng clocks to prevent the circulation of hot domestic water outside of 
work hours 
Separate the hot domestic water distnbution system of the school &om that of the gymnasiuq 
either by l a p g  a new piping system fiom the exchange station or by mstalling a solenoid vdve 



on the branch for the school, regulated by swtchng clocks Ths measure wdl reduce hatmg 
losses dumg c~culation 

Electncity sawng measures 

An m e h a t e  change to an alternate electrrcity t a f l  
Adjustment of the hghtmg m the classrooms (for the speclfic case of the physics laboratory m 
buildlng U2, see energy audit appendlx) 

Budding envelope measures 

New weather-stnpping around the m d o w s  on the side facmg the wrnd (shcon m the grooves) 

Measures mth an indirect effect on energ efficiency 

Rewsion of rental agreements mth users of the gymnasium 
Introduction of traclung, recording and evaluatmg data fiom the energy gauges 
Including energy costs in rental agreements 

Carry out the specific energy efficiency measures m the followrng order 

Weather-stnppmg the windows of classrooms facing the wnd 
Refitting the hghtlng fixtures in the physics laboratory 
Installation of a programmable regulation system of non-concurrent heating in mdivldual 
rooms (TRASCO, ETATHERM, etc ) 

5 METHODOLOGY MANUAL 

A methodology manual has been prepared for the use of hospital management whlch explms how 
hospital energy efficiency projects should be prepared The need to create ths  manual arose out 
of expenence and information whch gradually came to hght through cooperation on projects m 
ths  area Hospitals often lacked an overall idea about how to go about solvlng energy issues, 
some of them had inadequately prepared investment plans, and very often they lacked the financial 
resources to carry out these plans 

As part of USAlD project, Introduczng energy eflczency and fraznzngprograms zn the Czech 
Republzc, a team of experts (fiom SEVEn and Tysak) prepared a methodology manual whch 
provldes a comprehensive overwew of project preparation procedure and of the basic contents of 
rndlwdual documents needed m the course of preparation The manual's appendlx presents s p e c ~ c  
techcal measures for energy efficiency in hospitals under the conditions of the Czech Republic 

Work on the manual took place over the course of the entire project, and the mdiwdual chapters 
were gradually compiled on the basis of the new expenence bemg gained In particular the 



catalogue of efficiency measures contams dormatlon backed up by the specdic experience of 
Czech and Amencan hospitals wth such projects 

Contents of the Manual 

The manual explms the basics of a proper approach to prepmg energy audits in hospitals It 
clarifies why, when, and what information is necessary to prepare for assessmg an Intended 
Investment and for makmg declslons on ~ t s  unplementation It provldes information about the 
purpose and method of prepamg an energy audit or feasibhty study and business plan and what 
they should contam It presents possible methods of hancmg projects and the procedures to 
follow m obtsuntng the financial resources to carry them out 

Goal of the Manual 

The authors wanted to gve readers sufficient dormation and understandable rnstructions so they 
could qwckly and easdy onent to the issue of prepamg projects, draRrng feasibhty studies and 
busmess plans, and applylng knowledge gained to prepare a project m their hospitals The manual 
does not rntend to cover thls extensive area m an exhaustive way, however, and so it mcludes a hst 
of specialued hterature for those wshmg to have a deeper understanding of the area 

6. DEMONSTRATION PROJECTS 

In all Czech hospitals, potential energy savlngs exlst whch would pay for themselves and are 
techcally feasible (talung rnto account how hospitals are run) but whch are nevertheless not 
reahzed One of the goals of Introduczng energy efJiczency and traznzngprograms zn the Czech 
RepubIzc was to demonstrate in practice a method of project preparation and reahation under 
current conditions Each hospital has its own specrfic conditions, despite ths, a number of 
common problems and their common possible solutions can be found in many hospitals, and 
oftentunes they can be reallzed wth mrumal modifications 

The work plan called for assistance to the audited hospitals/schools to unplement recommended 
measures identified m the audits, lf the time and budget of the USAID contract pemtted The 
Ostrava hospital was already undergoing a major renovation, the audit's recommendations were 
considered, and some were implemented wthm the scope of the exlsting reconstruction For the 
other 3 hospitals and the school, demonstration projects based on the audits were designed by the 
project team and implemented In all cases, the USAID knding was 50% or less of the total 
project cost (1 e , substantial co-fbnd~ng from the hospital or school), selected measures had a 
qulck payback, and all projects were judged to be relevant to conditions m hospitals/schools 
throughout the Czech Republic 

In addition, Andrew Popelka of Tysak Engineenng Identified an energy efficiency demonstration 
opportumty in Uherske Hradiste, to help dry out buiidings damaged dumg the floods of the 
summer of 1997 A small project was implemented, wth hgh efficiency technology applied to 
schools, hospitals, and hstoncal buildings 



Each demonstration project is descnbed below 

6 1 Litomence City Hospital - Energy Management Control System 

In the hospital m Litomence (North Bohema) where the recording of the energy flow and energy 
costs wdl unprove signrficantly wth the mstallation of a bullding energy management system, it 
wdl be possible to set up a hgh-quality control of energy flow and consumption m the fachty and 
the operation of the hospital's entlre energy system wdl be greatly simphfied Ths is a solution 
whch many other hospitals wdl copy 

In the course of project preparation it was necessary to negohate wth the hospital management on 
the use of obtamed data, the way in whch it would be presented, and the overall cooperation mth 
the hospital management It was necessary to tram the hospital's techcal stafFm the use of 
modern computer technology, whch requlred extra effort on the part of SEVEnYs experts 

Project Schedule 

May Application for US AID financial assistance to implement the project 
June Inwtation and evaluation of tenders 
July Signrng of contracts and performance of the work 
August Projections, mstallation of cables, mstallation of some devlces 
September Completion of installation of dewces, fine-tumng of the software 
October Tnal operation 

The company Omega Controls s r o of Usti nad Labem performed the work according to the 
specifications of the agreement between SEVEn and the hospital for an amount of 1,200,000 
CZK The company respected the requirements of the hospital for use of exlstmg cable h e s  At 
the same tlme, supply and distnbution company devices were used and supplemented wth pulse 
readers (electncity meter, gas meter), and full use was made of the umform outlet of the man heat 
meter (Combimeter brand) The main electncity meter is bemg used as the basic reader for 
evaluating the quarter-hourly maxlmum At present the procedure of disconnecting mdivldual 
energy consumption equipment has yet to be estabhshed because thelr structure and operation is 
not known Hospital staff is now prepamg thls structure Expected savlngs (a change m the 
contract wth the electncity distnbutor) wdl be reahzed after a thorough evaluation 

A s d a r  situation applies to heating, a change in the contract can be made after the 1997/98 
heatmg season Other gauges and sensors are to estabhsh the overall energy balance in the 
hospital complex and to identify a breakdown pnmanly m the heating and in the hot domestic 
water preparation and distnbution systems The measurement of the complex's man water mt&e 
Intended mtially was not carned out due to large construction costs Instead partial measurement 
is being done mside the complex 

The techcal stafF of the hospital 1s gradually leamng to use the entire system, and they are 
begmmng to carry out partial traclung of the individual gauges Tlvs wdl gradually lead to a more 
accurate consumption balance and adjustments to the contracts wth the supplier 



6 2 Ralsko Elementary School rn M~mon - programmable regulat~on system (IRQ 
usrng controls of radrator valves 

For the demonstration project m the W o n  school (North Bohema), an energy control system 
was proposed for the school complex to permt the traclung, controbg and mvoimg of the 
mdiwdual parts accordmg to their actual consumption, whch can then be reflected m the rent 
charged the varrous users of the facilities Gwen the conditions under whch the separate parts of 
a multi-buddmg school complex are operated, ths method of measurement and control of heat 
consumpbon is very effective, and the project is expected to bmg considerable energy and 
financial benefit In such school complexes built smce 1970 m particular, the potenbal of m s t h g  
s d a r  technology is substantial 

Project Schedule 

May Application for US AID financial assistance to unplement the project 
June Inwtation and evaluation of tenders 
July Signmg of contracts and performance of the work 
August Projections, adjustment of the heatmg system (change m the number of 

heaters), valve replacement 
September Installation of cables and radiator heads, and system modules, fine-tumg 

the software 
October Tnal operation 

The company Elektrosems of Usti nad Labem performed the work accordmg to the 
specrfications of the agreement between SEVEn and the City of Mimon for an amount of 501,795 
CZK, excludmg VAT W i t h  the fiamework of the project, a conversion of the heatmg system 
was carned out Superfluous radiators were removed Valves and control heads were mstalled on 
all heaters On the school grounds, four control panels were installed and connected to the 
mdiwdual valves and to a control computer prowded by the City of Mmon At the end of the 
month of September, software was installed and the entire system was tested 

The techcal staff of the school is gradually adjusting the fine-tuned heatmg regune to account for 
the use of the indiwdual classrooms by scheduled classes and by external users Evaluation of the 
project wdl be conducted after the heating season ends 

6 3 Frydlant Hosp~tal - Cogenerat~on Un~t  

In the Frydlant hospital (North Boherma) the stand-by electncity source was out of operation and 
the hospital needed to secure an emergency supply m case of a power farlure m the pubhc gnd 
Construction of a cogeneration source of heat and electncity has solved ths  problem and 
additionally has brought considerable financial benefits in the form of energy produced more 



efficiently than was the case wth the exlstmg supply to the hospital Ths is also an example whch 
can be rephcated m a large number of hospitals m the Czech Repubhc 

Project Schedule 

March Energy audit, proposal discussion 
June Tendenng process 
August Fmallzlng the project documemarion 
September Gas engme installation 
October Project fhshed 
November Tnal operation 

Cogenerahon machmery has been mstalled m the self-contamed buddmg of the prevlous stand-by 
power source The ongmal stand-by source, a diesel motor from CKD Horovlce wrth an output of 
120kW7 had broken down The breakdown was caused by the freezlng of the coohg system 
roughly two years ago At the tlrne of the hospital's pnvatlzation no one looked after the 
mamtenance of the equipment 

In accordance wth measures proposed m the audit, a JENBACHER cogeneration umt was 
mstalled The electncity produced 1s conducted mto the exlstmg distributors of the prevlous 
stand-by source The heat produced is conducted mto the two largest gas bollers m the hospital 
complex, whch m wmter provrde heatmg and m summer hot domestic water The unit is operated 
year-round The electncity covers the hospital's own needs In summer the heat is used to warm 
the hospital's hot domestlc water The heat is also conducted Into the nearby exchangers of the 
town's centralized heating system to warm hot domestic water Thus steady operation is ensured 
even dunng summer, when hospital demand is less and would othemse necessitate coohng 

Technrcal Parameters 

Electncity consumption of the hospital according to DLN 4701 
Mmmum power demand 27 kW 
Mawnum power demand 123 kW 
Average amount 52 kW 

For ths  reason, an appropnate unit was proposed from the standard array wth an electnclty 
output of 70 kW and a heat output of 115 kW JENE3ACHER JMS 106 GS-N L 

Electncity output 70 k W  
Heat output 120 k W  
Electnc efficiency 32% 
Heat efficiency 54 2% 
Mmmum electnclty output 36kW 
Mmimum heat output 76kW 

Basic mruntenance requues oil every 1000 hours, a mruntenance techmcian every 2000 hours 
Ltfetime is 1,609,000 hours Annual use is assumed to be about 6,500 hours 



6.5 Ivancice Hospital - Steam Generator & New Heat Supply 

The Ivancice hospital (South Morawa) was faced wth the problem of what method of heatmg it 
would choose follomg the eventual disconnection fiom the exlstmg centralized heatmg source 
whlch had supphed the hospital wth hot steam for heatmg, w a m g  of hot domestic water and for 
technologcal purposes The hospital's swtch to a new heat suppher and the production of its 
own steam for technologcal purposes (especially for stenhation, and partly for the lutchen as 
well) 1s hkemse a way to save energy and ultunately the money spent on it By swtchmg fiom 
one steam supply to another, more efficient, method of heatmg, the Ivancice hospital is a good 
example to follow 

Project Schedule 

March Energy audit, Proposal discussion 
May Tendenng process 
September Fmalmng the project documentation 
October Gas and heat pipeline installation 
October The budding site preparation 
November The steam generator installation-tnal operation 

Based on the energy audit, the hospital heat supply 1s bemg swtched to a new suppher- TEPLO 
Ivancice At the same tune proposed energy savlng measures are bemg mstalled 

New heat piping system (900 meters) fiom exlsting gas boilers and cogeneration plant (2 x 0 5 
M e )  
On-site heat piping system (520 meters) is being installed 
Indiwdual heat exchangers for the HDW for each buddmg are to be installed 
Control and momtomg system mll be mstalled 
New hlgh efficiency steam generator is bemg installed (US AID demonstration project knds) 

Total project investment 1 1 791 000 CZK 
consisting of construction works 3 000 000 CZK 
technology incl C&M 8 387 000 CZK 

contractor Landis & Gyr (CZ) spol s r o diwsion of Landis & Staefa Brno 

Current state of the demonstrat~on project 

The hospital used the SEVEnfTysak energy audit to obtsun a $100,000 grant fiom the Czech 
Energy Agency (CEA) to implement the entire project - 4 steam generators, lnstead of the one 
generator l~lltially envisioned for the demonstration project The Mumcipality promded the 
remamder of the money needed to implement the entire project 



After some commu~cation msunderstandings between the prune contractor (Czech finn Landis 
and Gyr Brno) and hospital management, a meetmg wth the head office dlrector m Prague solved 
these problems The agreed date of the heat swtchtng (connemon to the new cogeneration 
bollerhouse) will be kept At that time, steam wrll be needed for the hospital operation and it d 
be supphed by the new steam generator (part of the US ATD demonstration project) The site- 
preparation for the technology installation has been completed and the steam generator is on site at. 
the hospital 

6.5 Uherske Hradlste Schools and Other Bu~ldlngs 

The town of Uherske Hradiste was ht by severe flooding m summer 1997 Thls floodmg affected 
the entlre Moravla regon In addition to the human suffermg and ureparable damage caused by 
th~s  disaster, the regon had to deal wth controbg the damage to the buddings whtch are 
repmable Uherske Hradiste mcurred slowly nsmg flood waters whch damaged a large number sf 
bulldmgs The mumcipal hospital (whch was completely evacuated), the schools, the 600-year-old 
town hall, and many other buildmgs had to be dned out and repaued Experts predicted that If 
not dned quickly, senous structural damage would occur in buddings deemed repaxable 

Drpg a building after a flood is very energy-mtensive Natural drylng (ope~ung the wmdows, etc 
) can only be utillzed m a b t e d  number of bulldmgs and when weather pemts In order to 
prevent additional senous damage, advanced dehumdification equipment must be apphed In 
principle, any deep zur drylng system whlch produces mr wth moisture content of less than 0 00% 
lb of moisture per lb of mr wll perform well The mam difference m drylng technologes is m 
energy efficiency, or energy consumption per pound of moisture removed from the space 

Andrew Popelka assessed the situation m Uherske Hradiste m early August After confemng wth 
OAR-Prague, ten mdustnal grade umts (MK40, made by Munterdcargocaire) were shpped to 
Uherske Hradiste (USAID project hnds of $14,500 were used Munters reduced the pnce and 
donated freight and techcal assistance The city provlded labor and ancillary equipment ) 

Conventional methods of moisture removal w t h  the mdustnal process, or for spacelwalls d ~ n g ,  
mtroduce hot, dry air and exhaust the saturated (moist) ax into the atmosphere In such a process, 
ambient a~ at nomnal conditions (70 degrees F, 50% RH) is heated to approxunately 120-140 
degrees F, wth corresponding relative humdity of 12-15% A pound of an under such 
conditions is capable of removmg 004 lbs of moisture from the space For removmg of 1 0 lb of 
moisture, 250 lbs (3,500 cu fi ) of a r  is needed Thls requires approximately 1055 Wh of energy 
to heat the an-, and 120 Wh for fan operation The hot air system thus requires about 1175 Wh per 
pound of removed moisture Another issue related to the hot a r  system is that its performance 
depends heavlly on ambient air conditions For example, when the relative humdity of the ambient 
(process) a r  increases from nomnal50 % to 60% RH, the power requirement increases by 25%, 
to 1470 Whllb of removed water 



The dehumddication umts evaluated have a rated (total) power consumption (at 20 degrees C, 
and 60% RH) of 405 Whllb of water The USAID finds used to purchase ths  equipment mth 
normnal capacity of 20 hterd24hr were $1,450 each At a cost of electricity of 2 4 CK/kWh, and 
system capacity of 20 hterdday of removed moisture, the incremental cost of ths  equipment \N11P 
pay back the USAID contribution w t h n  10 months Assessrng payback usmg total cost of the 
dehumddiers and other project costs, sunple payback is stdl less than 2 years 

Project Results 

The economcs of the demonstration do not tell the whole story, for mthout ths  equipment, it 
wouldn't have been possible to dry many of the City's buildings m tlrne to prevent structural 
damage fiom fieemg weather The Mayor orgamzed City labor to run the umts 24 hours a day 
Momtonng the results showed the equipment performed better than expected, remomg 50% 
more moisture per day than specfied As a result, they City was able to dry out thm 12 school 
buddmgs and start the school year on schedule 

The dehumdifiers were then moved to the City's hospital and adjomg medical offices 
Afterwards, they were applied to the hstonc town hall bullding and to a residential bullding 
housing pensioners 

Telewsion and newspaper reports of the demonstration prased the USAID "llghtnmg assistmcd9, 
w t h  2 weeks of the imtial discussion mth the City, the equipment was m the burldmgs and 
operating 

The technology demonstrated has wde application m the Czech Repubhc Moisture removal (or 
drymg) is used m many industnal and commercial processes and actlvlties, as well as m some 
readential applications (To hst a few pharmaceutical, food processmg, electromcs, long term 
storage of equipment and penshables, etc ) Demonstration of any technology m a hgh-wsibd~ty 
project enhances dissemnation of information In ths  case, apphcation of efficient drylng 
technology served two purposes 1) assisted wth prevention of further, avoidable damage to the 
buildings, and 2) demonstrated advanced energy conservation technology whch is also applicable 
to industnal, commercial, and residential bulldmgs Munters was rnundated mth requests for 
quotes of thelr equipment as a result of publicity fiom the USAID demonstration 

6 6 Summary of Demonstrat~on Projects 

NAME DESCRIPTION 

Frydlant Hospital Co-generation The project, designed by the energy audit team, 
replaces an old back-up diesel wth a gas-dnven generator equipped 
wth a co-generation system 

Litomence Hospital 

Mmon School 

Building energy management system 

Weathemation and zoned heating controls 



Ivanclce Hospital Surgcal steam generators The hospital is mstalhg 4 umts to 
generate surgcal steam (for stenhzation, etc ) and heat Ths  dm6 
project wdl mstall and evaluate a high efficiency steam generator 
Ths project 1s a recommendation of the energy audit performed by 
SEVEn and Tysak The audit was used to obtam a CEA grant to 
Implement all 4 units, onpally the demonstrabon was gorng to be 
one unit only 

Uherske Hrds te  Schools l3gh efficiency drylng units [Alternative to 1) lower efficiency 
drylng umts employing electrrc heaters or 2) heatmg the buddmgs 
wth distnct heat and ventmg moist, heated rndoor au duectly 
outside ] 

Cost and Sav~ngs Summary 

Locat~on Total Project Cost USAID Grant S~mple Payback Energy Savings 

Ivancice $56,000 $21,450 4 2 years 1230 GJ/year 
($180,000 for all 4 umts - the entue project is bemg unplemented) 

Frydlant $148,659 $20,000 4 years 3400 GJ/year 

Litomence $40,000 $20,000 2 years 1850 GJ/year 

Mmon $58,250 $17,000 < 2 years 8 10 GJ/year 

Uherske Hradiste $30,000 $14,500 < 2 years 180 MWh 

7 INFORMATION DISSEMINATION SEMINARS 

At the conclusion of Introduczng energy efficzency and traznzngprograms m the Czech Republzc, 
two regonal semnars were orgamed at whtch the results of the energy audits were presented, as 
well as a methodologcal approach to the area of energy project preparation m hospitals, ways to 
iinance energy projects in the Czech Repubhc, and the demonstration projects carned out to date 
Sermnar participants welcomed both semars wth great mterest Most of the discussion focused 
on the techcal aspects of ways to save energy m the participants' fachties and then generally on 
ways to secure fbndmg for unplementation Llkemse very beneficial was the new, comprehensive 
approach to the hospital energy sector presented by the speakers 

The expenences of hospitals in the USA were very mterestmg and, for many hospital 
representatives, stimulating It was shown that s i d a r  problems exlst on both sides of the ocean 



and the description of how Arnencan hospitals are gomg about solvmg them was undoubtedly 
lnsplrmg for many 

Both sermnars also mcluded presentations by suppliers of energy efficient technoloses whch 
described the results of energy efficiency projects already carned out m Czech hospitals 
The Prague s e m a r  was attended by a representative of the Muustry of Health responsible for the 
mvestment section, and he was very mterested m the approach to the hospital energy sector and 
ways to fund proposed projects In particular, the mvolvement of ESCOs m hospital projects 
represents new possibhties m hospital investment actiwties, and thls was shown to s e m a r  
participants by a tour of the hospital where the semar  was held Ths has prowded the Impetus 
for &re discussions wrth government representatives responsible for hospital mvestment 
projects 

The Mitllstry of Health of the Czech Repubhc has started discussions wrth SEVEn on s h m g  the 
experience gamed m these partrcular hospitals or other ones, and there is a very good possibhty of 
promotmg ESCOs and the energy performance contractmg (EPC) concept m hospitals The Czech 
Chamber of Commerce asked the US AID Program team for its opnuon on the energy savmgs 
p0tentm.l m the pubhc sector (health care, educational, pohce, and army facilities, etc ) and has 
presented these proposals to the Muustry of Industry and Trade of the Czech Repubhc, whch is 
responsible for rumng the Czech Energy Agency M e r  several discussions the Muustry became 
conmced that it would be usefbl to revlew the EPC potential m the pubhc sector and assigned the 
Czech Energy Agency the task of analyzing possiblities and proposmg measures wrthm the first 
half of 1998 The US AID Program was one of the most Important specdic examples of energy 
savlngs whlch served as the basis for the ~ s t r y ' s  decision 

At the same tune negotiations between SEVEn and the Mmstry of Industry and Trade are 
continuing on how to promote energy efficiency in state-owned hospitals 

Representatives of cities present at the semnar hkewse benefited from the practical presentation 
of the hnkage between the techcal and financial approaches, whch cannot be separated fkom 
each other In the past that very often happened, and proposedl Implemented solutions were not 
ideal Ths  was naturally due to the nationwde centrally planned economy, and m the public 
sector thls mechatusm often continues to ths  day 


