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ENERGY AUDIT OF THE OKRUZNI STREET ELEMENTARY SCHOOL MIMON
Apnl 1997

SUMMARY
The report on the energy audit of the Mlmon Elementary
School analyzes the school's energy management The
basIc energy flows are Identified and the energy
consumption of Individual areas are quantified Specific
efficiency measures are proposed In the area of Investment
and organization The savings which can be achIeved
through these measures are quantified

IDENTIFICATION DATA

AUDITED FACILITY
Elementary School
Okruznl Street
471 24 Mlmon

DRAFTER OF THE CZECH VERSION
SEVEn, The Energy Efficiency Center
Slezska 7, 120 56 Praha 2

SEVEn The Energy Efficiency Center IS a non-governmental and not-far-profit organization whose
main miSSion IS to contnbute to economic development and Improvement In the enlvronment by

promoting energy efficiency In the Czech Republic
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The work was performed Within the framework of the US AID (United States Agency
for InternatIonal Development) program Introducmg energy effICIency and trammg
programs m the Czech RepubliC, which supports several public InstitutIons In the
Czech Republic In their efforts to Increase energy effiCiency The project was carned
out under number DHR-C-OO-95-00064-00 It was managed by US AID's main
contractor, Electrotek Concepts, Inc, based In Arlington, Virginia, USA Electrotek
saw to the work conducted In the Mlmon Elementary School along With ItS
subcontractors (the project team)-the firms SEVEn, from Prague, Czech Republic,
and Tysak Englneenng, Co from Acton Massachusetts, USA
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ENERGY AUDIT OF THE OKRUZNI STREET ELEMENT,¢l.RY SCHOOL MIMON
Apnl 1997

The goal of the project was to Improve energy efficiency In the school by analyzing Its
basIc consumption and by determining the potential for energy savings If Its
application IS approved, the school Will be provided with assistance In acqUiring the
Investment resources necessary to Implement the energy efficiency measures
Results of the project Will serve the Mlmon town administration as the basIs for
decIsion-making related to energy management In the school facIlities

2. GENERAL INFORMATION
The City of Mlmon IS located In the North Bohemia region It IS the commercial and
administrative center of an area adjacent to a former military zone It has a
population of 6500

The school bUilding was constructed In 1973-75 The main bUilding of the facIlity
Includes an atrium with surrounding cOrridors, a gymnasium, workshops, and
classrooms There IS a separate gymnasium and kitchen with cafeteria and an
after-school cerner There IS no caretaker Hot-water heating IS supplied from the
Hradcany heating plant via a residential exchange station

2 1 ENERGY CONSUMPTION
Taken from inVOice data provided by the school

year 1996 pnce 1996
electnclty kW hours 62 700 3 120
heat * GJ 3571 280

*from centralized heatIng supply system
The qualIty of the bUilding envelope IS low, but the effect of past weathenzlng work IS
eVident on heat consumption The Internal walls of the atnum were weatherized and
the atnum Windows were replaced With plastic The original atnum Windows had
Single glazing

2 2 CENTRAL HEATING
The heating system of the bUildings IS not zoned There IS a marked difference In the
facades of the bUilding which receive sunlight and those which do not All classrooms
except one receive sunlight After the weatheriZing of the atnum the origInal heating
radiators were left Without change Both the COrridors around the atrium and the
adjacent areas are overheated

23 HOT DOMESTIC WATER
Hot domestic water IS prepared In a reSidential exchange station Given the planned
changed In the conception of the school's heat supply (the bUilding WIll have ItS own
exchange station), It IS not advantageous to solve the problem of measunng hot
domestic water

2 4 AIR REGULATION
Mechanical ventilation of the kitchen IS used very limited Heating water IS mixed With
DUOMIX a KOMEXTHERM temperature control fixed to a BDK mini control panel
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ENERGY AUDIT OFTHE OKRUZNI STREET ELEMENTARY SCHOOL MIMON
April 1997

Classrooms are ventilated naturally with windows At the time of the VISit, windows
were open both In the classrooms and In the cOrridors

2 5 ELECTRICITY CONSUMPTION AND LIGHTING
Auditors were told that the school's annual electricity consumption amounts to 62 7
MWh at the C2 rate for small consumers with a small electricity consumption at 3 12
CZKlkWh
Classroom lighting IS provided with classIc bulb light fixtures (involving seven rooms)
An unsUitable level of lighting was detected (approximately only 180lx) An alarming
example IS the physIcs laboratory, where 45 light fixtures are Installed with 100, 150
and 200 W bulbs with an estimated wattage of up to 7 kW In turning on all of them
the heating production of the lights becomes significant and It IS necessary to aIr out
the surplus heat through open Windows

2 6 MANAGING ENERGY CONSUMPTION
Maintenance and servicing of the heating system IS provided by a hired service firm
Recorded data of energy gauges was not presented
The hydraulic system no longer works following the weathenzatlon of the atrium

3. PROPOSED MEASURES
3 1 MEASURES IN THE CENTRAL HEATING AND THE AIR

REGULATIONS SYSTEMS
The central heating dlstnbutlon system under the floor does not permit divIsion Into
individual zones In order to Introduce a heating regime It IS necessary to Install
regulators on individual radiators

• Conduct a control calculation of the heat production needed In the atrium
cOrridors Based on the results dismantle superfluous heating radiators

• Install some kind of system to regulate radiator valves In the facIlity
(TRASCO, ETATHERM, or the like) The system Will make It possible to
manage both the time and temperature of heating In each room At the
same time Install an addition to the system regulating the circulation pumps

• After Installation balance the heating system A service group should
determine water flows with a non-destructIve ultrasound measurement and
regulate the system

• Create gUidelines for service and maintenance

3 2 MONITORING AND REGULATION MEASURES
• Installation of a control system for radiator valves
• Setting up a time and temperature regime In place

3 3 HOT DOMESTIC WATER
Measures to conserve heat and electriCity In the area of hot domestic water Will not In
the present Situation be apparent In the school accounts, but they Will be of benefit to
the operator of the reSidential exchange station We therefore recommend
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ENERGY AUDIT OF THE OKRUZNI STREET ELEMENT~RY SCHOOL MIMON
Apnl1997

Implementation of the measures walt until the exchange statIon IS set up for the
school bUilding
Measures

• Installation of sWitching clocks to prevent the circulation of hot domestic
water outside of work hours

• Separate the hot domestic water distribution system of the school from that
of the gymnasium, either by laying a new piping system from the exchange
station or by installing a solenoid valve on the branch for the school,
regulated by sWitching clocks ThiS measure will reduce heating losses
dUring circulation

3 4 ELECTRICITY
In the area of electriCity consumption we recommend these baSIC measures be taken

• an Immediate change to the electriCity rate
• adjustment of the lighting In the classrooms (for a speCific example for the

phySICS laboratory In bUilding U2 - see AppendiX)

3 5 BUILDING ENVELOPE
• new weather-stripping around the windows on the side faCing the wind

(sIlicon In the grooves)

3.6 MEASURES WITH AN INDIRECT EFFECT ON ENERGY
EFFICIENCY

• ReVISion of rental agreements with users of the gymnasium
• Introduction of tracking, recording and evaluating data from the energy

gauges

• Including energy prices In rental agreements

4. IMPLEMENTATION RECOMMENDATIONS
Carry out the speCific energy effiCiency measures In the following order

• Weather-stripping the windows of classrooms faCing the Wind
• Refitting the lighting fixtures In the phySICS laboratory
• Installation of a programmable regulation system of non

concurrent heatmg In (TRASCO, ETATHERM, or the like)

Estimate of Investment costs, benefits and the payback period IS given In the
followmg table

measures Investment savings savings payback
period

CZK tech Units eZK/year let

weather-strlppmg 25,000 200 GJ 56,000 0,5

,..
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ENERGY AUDIT OFTHE OKRUZNI STREET ELE;MENTARY SCHOOL MIMON
Apnl 1997

windows *

physIcs IIghtmg 30,000 2400 kWh 7,500 4

control system 500,000 810 GJ 250,000 2

* Note It IS necessary to analyze the measure "Weather-stripping wmdows" In detaIl
from the standpoint of hygienic standards for the reqUired aIr circulation In the
classrooms, whIch has not yet been Included In the overall potential for heat savings

HEAT
as a percentage

25 0/0
In technical Units

810 GJ
In cost savings

250,000 CZK

The savings potentIal In electricity consumption IS 2,400 kWh per year IS given only
for one classroom

1
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Zprava
z energetlckeho audltu

Zakladnf skoly
v Mlmonl

predbezna zprava - duben 1997

Tento energetlcky audit Je zpracovavan pro Zakladnl skolu
v Mlmonl, Okruznl ullce v ramci technlcke aSlstence US AID na
podporu rozslrovant energetlcke uClnnostl v Ceske repubhce

Tento proJekt zpracovava firma Electrotek Concepts INC ve
spolupracls nadaci SEVEn a 5 amenckyml odbornlky

Electrotek Concepts, INC
Stredlsko pro efektlvnl vyuzlvanl energle SEVEn

Tysak Engineering Co
SSOE INC Archltechts Engineering

duben 1997
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ENERGETICKY AUDIT ZAKLADNI SKOLY V MIMONI OKRUZNI ULICE
duben 1997

SHRNUTI
Zprava 0 energetlckem audltu V zakladnJ skole V MlmonJ
analyzuJe JeJI energetlcke hospodarstvi IdentlflkuJe zakladm
smery zakladnJch energetlckych toku a kvantlfikuje spoti'eby
energle pro jednothve oblasti Navrhuje konkretnJ usporna
opati'enJ V oblasti InVestlcnl I organlzacnl Kvantlfikuje uspory
dosazltelne opati'enlml

IOENTIFIKACNi UOAJE

PREDMET AUDITU
ZakladnJ skola
Okruznl uhce
471 24 Mlmon

ZPRACOVATEL GESKE VERZE
SEVEn sti'edlsko pro efektlvnl vyuzlvanl energle
Slezska 7 120 56 Praha 2

SEVEn Stredlsko pro efektlvnt vyuzlvanl energle Je nevladnl a neziskova organJzace JeJlmz hlavnlm
poslanlm Je pnspet k ekonomlckemu rozvoJI a zlepsenl zlvotnlho prostredl zvysenlm uClnnostl
vyuzlvanl energle v Geske republice

')
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ENEPGETICKY AUDIT ZAKLADNI SKOLY V MIMONI OKRUZNf ULlCE
duben 1997

,.

1. UVOD

1.1 ZAoANI A HISTORIE PROJEKTU
Ukolem je provest v Zakladnl skole v Mlmonl energetlcky audit Na jeho zaklade pak
vytlpovat moznostl zavedenl uspornych opatrenl v oblasti energetlckeho
hospodarstvi
Prace byly provedeny v ramci aktlvlty US AID (United States Agency for International
Development) - "Projektu efektlvnlho vyuzlvanl energle v Ceske republice ", ktery
podporuje nekollk nemocnlc v Ceske repubhce v jejlch usIlI 0 zvysenl ucmnostJ VYUZltl
energle Projekt je veden pod clslem DHR-0030-C-OO-5064-00 Je rlzen hlavnlm
kontraktorem US AID, spolecnostl Electrotec Concepts, Inc se sldlem v Arllngtonu,
Vlrglnle (USA) Prace provadene v nemocnlCI Lltomerlce zajlst'uje Electrotec se svyml
subkontraktory (projektovy tym) - firmou SEVEn, sldlici v Praze (CR) a firmou Tysak
Engineering, Co se sldlem v Actonu, Massachussetts (USA)
Cliem projektu je pomoci zlepslt ucmnost vyuzlvam energle ve skole, a to na zaklade
analyzy zakladnf spotreby energle a stanovenl potenclalu pro uspory energle
V prlpade zmocnenl bude skole poskytnuta pomoc prl zlskavanl Investlcnlch
prostredku nutnych k realizaci opatrenr na usporu energle Vysledky projektu posiouzi
skole a Mestskemu ufadu v Mlmom Jako podklad pro rozhodovam ve vecech
hospodarenl energll ve skolskem zarlzenl

o v ,

1 2 PRUBEH PRACI
Skola v Mlmonl byla vybrana ke zpracovant energetlckeho audltu Projektovy
audltorsky tym navstlvil nemocmci prl sve prvm ceste po Ceske republlce ve dnech
9 - 10 proslnce 1996 Ziskavanl dalslch mformaci a styk se skolou a mestskym
uradem zajlst'ovala prubezne mlstnl cast tymu
Ze strany mesta praci zastlt'oval taJemnlk mestskeho uradu Lubomlr Pryl S ochotou
se praci zucastml pan Macek ze stavebnlho odboru Odel udaJe 0 spotrebach
poskytla pi Kykalova, ekonomka skoly
Zakladnl cast audltu byla provedena podIe Jednotne metodlky
Pro kratkost termlnu, zvlaste prJ nutnostl komumkace mezl domaci a zahranlcnl eastl
audltorskeho tymu, neby/o moi:no provadet resent dJlclch castl v casove navaznostl
Dilci etapy byly proto zpracovany para/elne V nekterych oblastech resenl jSOU tam
kde nebylo mozne cekat na vystupy predchozlch etap, pouzlty Jako vstupy do resenl
odborne odhady, ktere se mohou ponekud Ilslt od exaktnlch zaveru zlskanych po
dokoncem pracl
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1 3 POUZITE PODKLADY
Vedenlm skoly a pracovnlky stavebnlho odboru mestskeho uFadu byly poskytnuty
udaJe potFebne pro vypracovanl pFedbezneho audltu Jedna se 0 nacrty sltuace
arealu a nahlednutl do stavebnl dokumentace budov, udaje 0 energetlckem
hospodaFstvl a spotrebach jednotllvych druhu energle
Poskytnute udaje byly znacne kuse, zvlaste v oblasti spotFeby energll v mmulych
letech Bylo proto dohodnuto, ze nejdFIVe bude zpracovana predbezna zprava 0

audltu Pokud prokaze moznost efektlvnlho nasazenl uspornych opatrenl
v energetlce, budou tate dale propracovana

Dale byll kontaktovam vyrobcl a dOVOZCI zarlzenl navrhovanych k POUZltl
v energetlckem hospodarstvl a dodavatele energll

1 4 STRUKTURA A POUZITI ZPAAVY
Tato zprava je shrnutlm kllcovych poznatku a mformaCI 0 stavu energetlky
v nemOCnICI, 0 spotrebe jednotllvych druhu energle a 0 rozlozenl celkove spotreby
energle podle jednothvych ucelu JeJlho UZltl Hlavm cast teto zpravy Je zameFena na
IdentlfikaCI moznych energetlckych uspor v nemOCnIC1, JeJlch zakladm speclfikaCI a
vyhodnocenr dopadu na spotrebu energle v nemOCnICI Soucastl tohoto hodnocenr Je I

zakladnI ekonomlcke posouzenl techto navrhu
Zakladn I clenenl

• analytlcka cast - POPIS stavaJlclho stavu obJektu, energetlckych
ZarlZenI, Zjlstenl spotreby energle a JeJlho clenenl, merne
spotreby a srovnanl s Jmyml skolaml

• navrh opatrenl - zakladnt navrh uspornych opatfenl ve stavebnl
castl, topnych soustavach, vzduchotechnlckych zarlzenlch,
osvetlovaClch systemech, prlprave a spotrebe teple uZltkove
vody, apod

Na zakrade -k-om::ultacl s mestskym uFadem----bude v dalsi etape zpracovanl
energetlckeho audltu prohlouben navrh a upresneno hodnocenI tech opatFenr, ktera
budou shledana vseml stranaml Jako reallzovatelna a ekonomlcky vyhodna

1 5 METODIKA A PRISTUP K ENERGETICKEMU AUDITU
Energetlcky audit je definovan Jako postup pro zjlstem oblasti a Irvality UZltl energll
v danem okrsku (provozu, budove, arealu apod ) a pro Identifikaci a navrh moznych
pFlpadnych energetlckych uspor
Podle hloubky a podrobnostl resenl se dell na

• pFedbeznyaudlt
• detalim audit

6
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ENERGETICKY AUDIT ZAKLADNI SKOLY V MIMONI OKRUZNI ULICE
duben 1997

Predbezny audit zJlsfuJe zakladnl strukturu spotfeby energlf v organizacl, odhaduje
rozsah moznych uspor, Identlfikuje nejpravdepodobnejsl oblasti, kde bude mozno
usporna opatrenl reallzovat nejsnaze a na nez je treba se zamerlt nejdrlve,
speclfikuje moznostl okamzltych (low cost/no cost) zlepsent, stanovuje referencnl
zakladnu jako vychodlsko pro porovnant a urcuje oblasti pro podrobnejSI setfenl
Pracuje na zaklade maxlmalnlho VYUZltl eXlstujlclch dat, bez dodatecnych
speclalnlch merenl Ci POUZltl speclalnlch nastroju Vychodlskem jSOU ve velke mire
vlzualnl poznatky zlskane obhhdkou
Detallnt audit je onentovan na konkretnl Identifikaci jednothvych energetlckych toku
pro rozhodujlCI stroJnl zarlzenl a vyrobnl procesy a jejlch detaJlnl analyzu zalozenou
na meFent, casovych udajlch z provozu a vyrobe pFesne speclfikovanych vyrobku
ZameFuje se bud' na organizaci jako celek, nebo jlZ jen na jednotltve oblasti, urcene
audltem predbeznym Vystupem z detallnlho audltu je plan opatrenl na setrenJ
energll, model energetlckeho managementu v organizacl, souber opatrenJ na
dodrzent leglslatlvnlch ustanovenl, navrh na zmenu organizacnJ struktury a daisl
opatfenJ organlzacntho I techntckeho charakteru
Energetlcky audit v nektere ze svych forem se stava nezbytnou podmmkou pro
zlskanI statnJ podpory (VIZ Programy statnJch podpor prj usporach pallv a energle
CEA, Ceska energetlcka agentura 1997) PFlpravovany zakon 0 hospodaFenI
s energll ve svych zasadach navrhuje ustanovlt provedenJ energetlckeho audltu jako
povlnne pro budovy financovane z vefejnych prostfedku, nebo pro subjekty zadajici 0

jakoukollv formu statnlho pFlspevku
PFedkladana zprava obsahuje provedenJ a zavery pFedbezneho energetlckeho audltu,
ucelove zamefeneho podle pozadavku zadavatele
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2.VSEOBECNEINFORMACE
Mesto Mlmon le2:1 v severoceskem reglonu Je spadovym centrem oblastI na okrajl
byvaleho vOjenskeho prostoru OSldlenl prlpomlnano v roce 1262 Pocet obyvatel 6
500 Prumysl potravmaFsky, dFevozpraCUjlCl, textllm

SITUACE SKOLY V MIMONI
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KLIMATICKE POMERY
Areal skoly lezi v nadmofske vysce cca 295 metru nad
dostupna kllmatlcka stanlce Je Ceska Llpa (276 m n m )

Zlmnl vypoctova teplota

typ kraJlny
pocet dnu S teplotou nlZSl Jak 12°C

prumerna teplota v topnem obdobl

rocnl prumerna teplota

8

mol'em NeJbllZSI pro audit

-15°C

normalnl
232 dnu

33°C

77°C
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3. STAVAJICI STAV
Stavba s montovanym skeletem z let 1973 - 75 Pavllonove usporadanl - atnum
s okolnlml chodbaml, telocvlcnovy pavllon, dllny, ucebny 1(U1) a ucebny (U2) Nema
skolnlka, Jedna telocvlcna, kuchyne s jldelnou a druzlnou Pronajlma prostory
telocvlcny pro sportovnl akce Vytapenl teplovodnl ze sld!lstnl vymenlkove stanlce
na horkovodu z vytopny Hradcany

3 1 IDENTIFIKACE
nazev
adresa
vedenl
tel
skolnik

Zakladnl skola
OkruznI ullce, 471 24 Mlmon

0425/

3 2 VSEOBECNE PODMINKY
stavebnl konstrukce
rok vystavby

pocet obJektu
pocet trld
vytapena plocha
vytapeny obJem
vlastnl vym stamce

Clzf vym stanIce
kuchyne jldelna
byt skolnlka
nezavlsle vytapenr
bytu
telocvlcna
MaR - regulace

zelbet skelet, panelovy plast
1975

6
9-

3745
13004

ne

sldhstnf vymenlkava stamce
ana
ne

ana
ana

m2
m3
tepla dadava sldhstnf vymenlkova
stamce
ctyi'trubkovy razvad pro UT a TUV

pronaJlma se
Jednoducha regulace DUOMIX a
KOMEXTHERM na vstupu do objektu

-
I
I

3 3 SPOTREBA ENERGIE
Zpracovano podle fakturacnlch udaju sdelenych skolou
rok 1994 1995
elelrtro tiS kWh nana
zemnl plyn mJ nana
teplo CZT GJ nana
voda mJ nana

1996 cena 1996

627 3 12

na na

3571 280

na na

)5
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U2

1-

I
, J

J

montovany zelbetonovy skelet MS71 s tezkym obvodovym plastem

panely vyplnove clhelne bloky, mezlokennJ vlozky sendvlcove dfeveme

plocha zelbet stropnl panely, lzolace

dfevena zdvoJena, nahore vyklapecl, dole s ventllackou

na

U1

---

o

t

c

konstrukcnJ system

obvoaovy plast

strecha

okna

tesnem oken

34 STAVBA

Kvallta obvodoveho plaste je nlzka Na prubehu spotreby tepla se projevuJe vllv
provadenych zateplovaclch praci Byly zatepleny vmtrm steny atna a vymenena okna
do atna za plastova Puvodm okna do atna s jednoduchym zasklemm RozpoGet
praci na atnu 1 150 tiS KG v technologll COLORLOK
Zateplem ostatnlch fasad skoly Je nablzeno za 14 mil KG

OBJEKTY SKOLY V MIMONI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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duben 1997

3 5 DSTREDNi TOPENi
Skola je prlpojena na sekundarnl rozvod ze sldhstnl vymenlkove stanIce Stanlce
dodava ekvlterme regulovanou vodu pro bytove objekty Casove rtzenl dodavky
zahrnuje nocnl utlum
Vstup topne vody do arealu skoly je v suterenu samostatne budovy kuchyne Zde Je
osazen ctyrcestny smesovac DUOMIX, ktery provadl doreguiaci teploty vody podle
potreb skoly
Topny system budov nenl zonovan Vyrazne se proJevuJe vhv oslunene sa
neoslunene fasady Krome Jedlne trldy JSOU ucebny na oslunene fasade Rozvody
ustrednlho topenl JSOU vedeny v kanalclch pod podlahou pFlzeml Jakykollv zasah do
rozvodu by znamenal rozsahle stavebnl prace Radlatory htlnove KALOR
Po zateplenl atria byla ponechana puvodnl topna telesa beze zmeny Jak chodby
okolo atria, tak pfrlehle prostory JSou pretopeny
V bhzkem vyhledu Je zmena koncepce zasobovanl skoly teplem Poclta se
s osazenlm ob1ektove pfedavaci stamce Ta by mela dodavat topnou vodu JIZ jen
podle potfeb skoly I tak vsak nenl zajlsteno rezlmove vytapenl prostor podle ucelu 
to znamena zaJlstenl ruzneho casove - teplotnlho rezlmu podle VYUZltl prostor
Zvlaste markantnl je vlkendove vyuzlvanl telocvlcny, kvull mz se vytapl na plnou
teplotu cely zbytek skaly

36 TUV
Tepla uZltkova voda 1e pflpravovana v sldhstnl vymenlkove stanlCI Dodavka vody pro
pracovnlky skoly (zactvo mlnlmalne), kuchyn, sportovnr oddlly prl pronaJmu
telocvlcny a pro ukhd
Vzhledem k planovane zmene koncepce dodavky tepla do skoly (objektova
vymenlkova stanlce), nenl ucelne Feslt problematlku merenl TUV

3 7 VZDUCHOTECHNIKA
Nucene vetranl kuchyne - pFlvod a odvod Kratke casove VYUZltl Topna voda 5e
mlcha DUOMIXem, rlzem teplot KOMEXTHERM osazeny do rozvadece SDK mini
Tfldy JSou prlrozene vetrany okny V dobe navstevy byly otevrene ventJlacky jak ve
trldach, tak na chodbach

3 8 SPOTREBA ELEKTRINY A OSVETLENI
Rocnl spotFeba elektrmy ve skale clnl podle ustnlho udaJe 62 7 MWh v sazbe C2 pro
maloadberatele s malym odberem elektrJny v cene 3 12 K6/kWh Maly odber )e
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4. NAvRH OPATRENi

41 OPATRENI V USTREDNIM VYTApENI A
VZDUCHOTECHNICE

System rozvodu ustrednlho topenl pod podlahou neumozrluje rozdelenl na jednotllve
zony Pro zavedenl rezlmoveho vytapenr je treba nasadlt ovladanr az na jednotllvych
radratorech

• Provest kontrolnl prepocet potrebneho topneho prlkonu v chodbach atrra
Podle vysledku demontovat pFebytecna topna telesa

• 00 arealu Instalovat nektery za systemu ovladant radlatorovych hlavlc
(TRASCO, ETATHERM, apod) System umozm rldlt casove I teplotne
vytapem kazde mlstnostl Soucasne Instalovat doplnek systemu pro rlzenr
obehoveho cerpadla

• Po mstalaci hydraulrcky vyvazlt topnou soustavu Pomoci nedestruktlvntho
ultrazvukoveho merent ZJIStlt servlsnl skupmou prutoky a zaregulovat
system

• VytvoFenl navodu pro obsluhu a udri:bu

42 OPATRENI V MERENI A REGULACI
• Instalace rldrClho systemu radJatorovych hlavlc
• nastavenl casoveho a teplotnlho rezlmu

43 TUV
OpatFenl pro usporu tepla a elektncke energle v oblastI TUV se v soucasne dobe
neprojevi v ucetnlctvi skoly, ale budou prJnosem provozovatele sldJlstnl vymenlkove
stan Ice Proto doporucujeme s realfzacl pockat do doby zrlzenl objektove pfedavacl
stanlce pro skolu Pokud se tato akce ZpOZdl, nebo nebude ve vyhledu
doporuGu]eme mstalovat merenJ spotreby tepla na strane TUV systemem
COOPTHERM
Opatfenl

• lnstalace splnaclch hodm pro zamezenl clrkulace TUV v mlmopracovnl
dooe

• oddellt rozvod TUV pro skolu od telocvlcny Bud polozenrm noveho
potrubnlho rozvodu z VS, nebo Instaiaci solenoldovych ventllu na vetve pro
skolu, ovladanych spJnaclml hodmaml Opatfenl snizi tepelne ztraty prl
clrkulacl
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44 ELEKTRO
V oblastI spotreby elektncke energle navrhuJeme UClnlt zakladnJ opatrem

• zmena tanfu odberu elektncke energle (okamzlte)
• uprava osvetlenJ ve trtdach (konkretnJ prlklad pro pracovnu fyzlky v budove

U2 - VIZ Prllohy)

4.5 STAVBA
• nove tesnenJ do oken na navetrne strane (sllJkonove do drazky)

4.6 OPATRENIS NEPRIMYM VLIVEM NA USPORY
ENERGIE

• Revlze smJuv s naJemcl teJocvlcny
• ZavedenJ sledovanJ, eVldovanJ a vyhodnocovam udaJu mefldel energll
• Promltnutl ceny energll do plateb za pronaJem

14
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5. DOPORUCENI K REALIZACI
Provest konkretnl opatfenl na uspory energle V nasledujlclm poFadl

• Utesnenl oken na navetrne fasade ucebnovych pavllonu

• rekonstrukce osvetlenl V poslucharne fyzlky

• Instalace systemu programove regulace nesoucasneho vytapenl
Jednotllvych mlstnostl pomoci ovladacu radlatorovych ventllu
(TRASCO, ETATHERM, apod )

Odhad mvestlcnlch nakladu, prmosu a doby navratnostl Je uveden V nasleduJlcl
tabulce

tesnenl oken

I

osvetlenl fyzlka

rldlC! system

30

500

2400 kWh

810 GJ

7,5

250

4

2
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6. ZAVERY AUDITU SKOLY

V zakladnt skole v Okruznt uhcl v Mlmonl byl proveden energetlcky audit Audit
analyzoval stavaJlcl staY energetlckeho hospodarstvl skoly Na zaklade rozboru JSou
navrhovana usporna opatrent v oblasti organlzacnl a lnVestlcnl

• Utesnenl oken na navetrne fasade ucebnovych pavllonu
• rekonstrukce osvetlent v poslucharne fyzlky
• lnstalace systemu programove regulace nesoucasneho vytapent

jednothvych mlstnostl pomoci ovladacu radlatorovych ventllu
(TRASCO, ETATHERM, apod )

Vystupem audltu je odhad usporneho potenclalu ve spotfebe tepla, ktery v objektu
dosahuje hodnot

Usporny potencial ve spoUebe elektncke energle 2 400 kWh za rok je dan pouze pro
jednu ucebnu

V Praze, duben 1997

16
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7. PRILOHY

• NAHRADA ZAROVKOVYCH SViTIDEL V UCEBNE
FYZIKY BEZNYMI zARIVKOvYMI SViTIDLY

, ..... , , , , .
• POPIS SYSTEMU RIZENI RADIATOROVYCH VENTllU

• FOTOPRILOHA
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7 2 POPIS SYSTEMU RizENi RADIATOROVYCH VENTILU

(Predpokladame ze jak lnvestlcnl naklady tak dosazena uspora budou preclzovany prJ daisl
pracl)

System autonomnlho rlzem jednot!lvych radlatoru umozliuJe ovladat casove I teplotne
mlstnostl podle zpusobu VYUZltl Na tuzemskem trhu jSOU k dlSPOZICI dva zakladnl systemy 
TRASCO a ETATHERM Oba jSOU zalozeny na steJnem prlnClpU, !lSI se v techmckych
detallech

Zakladern systemu je osazem kazdeho topneho telesa, nebo jejlch skupm radlatorovyml
ventllf s pohonem -Jete 0 upra'lene termostatJcke ventlly, ktere JSou ovladany rldlclrn
mlkropocltacem Mlkropocltac porovnava teplotu vzduchu v mlstnostI sntrnanou termostatem
a porovnava jl s teplotou, kterou rna pro dany cas naprogramovanou ve sve pametI Podle
toho, zda se hodnoty !lSI, CI mkohv, otevlra, nebo zavlra topem Elektncke propojem je velml
jednoduche - cely system je propojen jednoduchou dvojllnkou, na mz se prlcvakavajl daisl
cldla a ventlly spojkaml pro suchou montaz Kabelaz Je tedy velml jednoducha Lze tak
ovladat rezlrn kazde mlstnostl zvlast', nebo sdruzovat mlstnostl do skupm (chodby,
telocvlcna, trldy, kancelare) Pokud se vyskytne potreba, Ize system rychle preprogramovat
(napr jednorazovy vecerm pronajem telocvlcny)
Daisl moznostl, Jak Vyuzlt navrhovany system, Je prlpoJlt cldla otevrem oken, ktera vyradl
vytapem v dobe vetram Dale je mozno rldlt otacky obehoveho cerpadla podle poctu
otevrenych ventllu Na system Ize dokonce prlpojlt prostorova cldla pro strezem mlstnostl
PRAKTICKY EFEKT SYSTEMU
Odstram se nutnost vytapet celou skolu prj vlkendovem provozu telocvlcny Budou otevreny
pouze ventlly na radlatorech v telocvlcne a zbytek skoly bude pouze temperovan na ntzkou
teplotu

Odhadovana uspora podIe vyrobce Je mlmmalne 25% soucasne spotreby

PREDPOKLADY INSTALACE VE SKOLE
V arealu skoly predpokladarne osazent 200 topnych teles (nebo jejlch skupm) novyml
ovladaclml ventlly Na ne pak navazuje 50 termostatu v khcovych mlstech Udaje jSOU
sdruzeny do osml skupmovych jednotek, ktere rid, Jedma centralm jednotka
Odhad lnvestlcmch nakladu

zarlZent - 200 venttlu, 50 termostatu, 8 skupmovych Jednotek 1 centralnt
Jednotka, pristusenstvi mlmo kabelaz
v cene 180,-
tiS Kc
montaz vcetne kabelaze

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

v cene
tiS Kc
projekce, mzenynng
v cene
tiS KG

celkem odhad InvestlGnlch nakladu

220,-

100,-

500 - tiS KG
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7 1 NAHRADA ZAROVKOVYCH SVITIDEL V UCEBNE
FYZIKY BEZNYMI ZARIVKOVYMI SViTIDLY

VYCHOZIPREDPOKLADY
45 sVltldel s celkovym Instalovanym prlkonem 7 kW, SVltJCI 600 hodln rocne Rocm spotreba
elektrmy na osvetlovam Jen teto jedne mlstnostl Je 4 2 MWh, tj 13104 Kc prj soucasnem
tanfu C2

NAVRH RESENI
NavrhuJeme mstalacl 30 beznych dvoutrubkovych zarlvkovych sVltldel s vlnutyml
predradmky, jedno v cene cca 700 Ke Ty by jednak mely vyrazne zvySit osvetlenl, takZe by
bylo dosazeno pozadovanych 300 Ix na lavlclch zaku, Jednak podstatne redukovat tepelnou
zatez z zarovkovych zdroju Prl rekonstrukcl se doporucuje take podle moznostl reallzovat
vice okruhu vybavenych samostatnyml vypmaci (vzhledem k znacne deice ucebny neJen
sekce IIU okna", IIU steny", ale take IIpredm cast", IIzadm cast", prlpadne Jeste na vice eaStl 
napr v nektere sekcl kazde druhe sVltldlo) a prr pouzlvam ucebny spmat die venkovnlho
osvetlem a poetu zaku

SITUACE PO REALIZACI

(bere se neJhorsl prlpad, kdy bude SVltlt vsech 30 sVltldel naplno)
Rocm spotreba elektflny na osvetlovam teto jedne mlstnostr 30 x 100 (W) x 200 (dnl) x 3
(hod) = 1 8 MWh/rok Rocm uspora eml tedy mmlmalne 24 MWh/rok, coz Je prj stavaJlcl
sazbe C2 7488 Kc/rok Predpokladame-II naklady cele akce 30000 Ke, vychazJ prosta
navratnost vynalozenych prostfedku maxlmalne na 4 roky, prl soucasnem prechodu na
sazbu C3 dokonce Jen malo pres trl roky

Pokud Jde 0 ostatnl trldy s zarovkovym osvetlemm, prj uvahach 0 moznych rekonstrukclch je
tfeba davat prednost Instaiaci Imearnlch zarlvkovych sVltJdel, prlcemz jako pnmarnl hledlsko
Je nutno brat dostatecnou uroven osvetlent (300 Ix) na lavlclch zaku Pouha nahrada zarovek
kompaktnlml zaflvkaml by sice spotrebu elektflnY patrne smzlla, avsak nedostatecna uroven
osvetlem, I prj Instalacl sllneJslch svetelnych zdroJu, by zustala zachovana
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DrahobeJlo\:J. 5, 19000 Praha 9

tel (02) 66 31 31 68 mobil 0602320391

Poplatk.-y za teplo se dnes, dlky svemu strrnemu narustu stavaJl podstatnou Cast1 neJen
rodmneho. ale 1 firemruho rozpoctu Kaidy> ekonomlcky myshcl odberatel tepla Sl mUS1 poloZlt
otazk.'U. Jak. smilt nalJady na vytapem a phtom zachovat, nebo Jeste lepe vylepslt, k.vahtu
vytapem Nem to tak nedosailte1ne, jak se na prvm pohled zda

Usporne tOplt, znamena mit perfektn£ regulael

Perfektm regulace programoveho nzem teplot jednothvych rnlstnostl nejvyssl kvahtatlvnl
thdy typu ICR (individual room control),

=> ETA 0497 ¢::

namontovana odbornou firmou, Vam za.JlSU vysok.-y k.omfort vytapem a usporu ai 40%
topnych naJJadu M.1lropocltacem nzeny system programove regulace nesoucasneho vytapem
Jednothvych ffilstnOstl lze aphk.ovat na teplovodm ustfedm, nebo etaiove vytapem a na
pnmotopna elektncka topldla Vysoky komfort vytapem a uspora nakladu Je zaJlstena bohatym
programovym vybavenun ildlCl jednoth.-y, mOZnostl volby aZ OSffil casovych usekU v jedne
zone, letmm reilrnem s nastavenym programern osetfem ventllu prou zatuhnuu a moZnosu
rozpocltam topnych nakladu

• Sdruzem ET.\MO~T se predstavuJe •
Sdruzem ETAMONT vzmklo na zalJade spoluprace odboffilk.-u v oblastI vytapem, elektro,

merem a regulace Nosnym programem je aphh.ace regulacruch systemu vyVljenych a
v]Tabenych spolecnostJ ETATHERM:

Prvothdm hallta zanzem 1 rnontaie Je garanto\ana uzk.ou spolupraCl meZl V)robcern a
montazm finnou Samozre]rnosu Je rocru zarucm Ihuta, pozarucm servts a zaCVlcem zalazmka
v ovladam hdlCl Jednotl-y
ET AJ\.10NT pro sve zakazmk.-y zaJlst'Uje slrokou Skalu sluzeb, Jako JSou
- montai termostatIckych venulu
- montai bytovvch vodorneru
- montai rozdelo'vacu topnych nakladu
- rozpocltam topnych nalJadu
- eleh.'trornontaim prace
- merem a regulace predavaclch stamc
- re'v1Ze elek.'tro nn. vn
- re\1Ze hromosvodu
- re\1Ze tlah.ovych zanzem
- re\1Ze plvnovych zahzem
- nedestruk."tlvnl merem tloust ky sten POtrubl
- penodlcke k.ontroly eleh.'trospoti'eblcll a e1eh."tronaradl
- poradenska cmnost v oblasu eleh.'tro a vytapem

•

I
I
I
I
I
I
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RmICI S"Y STE'! TR.\.SCO - hotelova verze
PRO PROGR-\'rovOD CE~TRAL~IREGLL\CI TEPLon

Talo 'we'":e Je vcena pro prograrno'vou teplotru regulaci ve \sech obJeh.tech, ve h.terych
'e DOL.:eJeden 'vIas "11 le;'1Z rna pra,o adresne urcova. te?lo.u pro kte-ouh.oli,r nustnost 'v !Joo
\ 0'1'';""'l b.~e Je le:y u-ce'1a prede'vslm pro hotely, penzlOnY, skoly, nemocmce, admmIstra
tl\ nI budoy) l urad., prUffi} sIo" e ob] ekty,ub) to" ny, apod
Bodova \e-ze SySLeTJU TRASCO SIOUZI pro programovou regulacI teololY a2: 336 Mlstnostl
Je vyuZltelna pro teplO\ odru I elektncke vytaperu V rrustnostech S VIce topnyrru telesy Ize na
1 PI (:;rostorovy temostat) pflPOjlt a2: ctyn topna telesa Hotelovou 'verzl Ize pnpoJlt a ovla
Gat Z pocltace (PC) V hotelu (nemocrucl, ubytovne apod) Ize programo'vat casove-tep[oLTlI
rezJ.m Jednot!J\vcn pot....cJu phmo Z recepce (Hatruce) podle obsaze'11 Jednothych pokoJu
(ka'1celarl) ve skole Je mozno naprogramo\at caso've-teplotru rezlm podle rozvrhu hodm

Sy stem urnoziiuJe caso've-teplotru regulacl teploty v Jednothvych nustnostech podle
s·andarcruch nebo uZl'vatelsk}ch programu pfldelovanl'ch z centralrujednotky

•

fflmnzjun/..ce SJ-stemu
- A.dresna regulace teplot)' v jednothvych rrustnostecn
- Volba nocruch, dopoled"llch, odpoledruch a Vlkendovych utlumu teploty
- Rozsah regt.lace teplot)' 0 - 31°C
- Poce~ standardruch programu 6
- Pocet u'::l\atelsk.1'ch programu 4
-1-ilrumalru programo'v)' Mok 1 hod

POplS s}stemu
Adresovate1ne prostorove termostaty s ovladarum radlatoro'veho 'ventIlu nebo elektn

cle10 cmevu stablhzuJI prostorovou tepJotu ffilstnostl nastavenou z centralru Jecnotky V cen
tralru jednotce Je mozno :zvolrt standararu nebo uzrvatelsk.-y casove - teplotru progra.ll a pnoeLt
JeJ do IIDo'volne oCIslo'vane rrustnostl, samostatne pro vsedru den, samostatne pro \1k.end Ce'1
tralne Je mozno prepnout cell' system na nezamrznou, utlumovou nebo provozru teplotu

Dale je mozno u kaide regulovane rrustnostl ment okarnZItou teplotu, ClSt ch) 00\ e C,
pohrru Wase'11 V pevne pametl procesoru Je 6 prednastavenl'ch casoteplotruch programu,
da'sI 4 SI mde vyh ont uZIvatel formou teplotru khvky s jednohodmovym Mokem pro 24 hod
V obslu.znych funJ..CICh je momo nasta'v1t provoZID rebm, utlumovou a provozru teplotu, cen
t-alru provoz1'u program, realny cas, vyvolat jednohodmo\y prenos nebo vynulovat orogramo
yOU pame'"'

Centralru Jednott....u lze naDoJlt na osobru pOClrac a prograrnovaru pro'vaaet phmo z to
poto !Joe race s mO::''1ost! k.ontroly na dlspleJI

30-60%
2000-3000Kc na 1 M,stnost (I radIator) vc montue

DOClll:l::l
aCDC10t:l

"I ~ =- --.:. :;
II --i~ \1
' __ --1

[spora na teple
Ce'1a

I
I
I
I
I
I
I
I
I



umoznuje pouzit regulac! ETA prakticky ve vsech objektech.
.

2asahy do systemu vytapeni se omezuj! na vymenu rad armatur

~

sezo-

!luf
na regulaei

tel (068)5441609
fax (068)544~ ':Sltoo

skutecne Gspory tepla nam jeste T letosni topne

Vyjadrent proJekcne montaim orgamzace

Jednoducha montaz nevyzadujici zadne stavebni upravy

Indlvrdualnf programova regulace vytapemf jednotlrvych mlstnostl ETA
0497 Je novym ceskym modulovym systemem vhodnym pro domky, byty,
skoly, nemocnJce. urady. ordlnace, provozy a da!sl obdobne objekty Pfinasl
svym uZlvatelum tepelnou pohodu die vlastnlho programu s vysokou
pfesnostr regulace vcetne zohlednenr vnejslch tepelnych VIIVU Programove
vybavenl umoznl tvorbu optlmalntho teplotnlho rezrmu podle pranl a tIm take
dosazenr vyznamnych uspor tepelne energre

REFERENCNI LIST
INDIVIDUALNf REGULACE VYTAPENI MISTNOSTI

ETA 0497

MAKAM, spol s r a , Klecandova 4
613 00 BRNO tel (05)524852

fax (05)524853

Vyjadfenf Investora

Prlnos regulace ETA nen! pouze reklamnlm sloganem,

Pfestoze ETA 0497 je relatlvne novym systemem, byla v praxi S

uspechem podrobena narocnemu zkusebnrmu provozu v deice 1,5 roku
Svym rozsahem nejvetsl aplrkaci systemu ETA 0497 roku 1993 byla reguface
skolskeho arealu v Prachatlclch Reallzacl provedla autorlzovana projekcne
montaznl firma MAKAM, spal s r 0 z Sma Vysledky vyhodnocovane v
prubehu topne sezony jSOU pfekvaplve a vykazovana uspora tepla elnl vice
Jak 50 % r

ne Tratf veskere vynaloze~e naklady

V Prachatlclch dne 27 1 1994

Mestsky urad Prachatlce, Husova 103
383 15 Prachatlce tel (0338)22771

VYVOj vyroba dlstnbuce speclalnl zakazky systemu ETA 0497

ETATHERM,sro
Palackeho 34
78404 L1TOVEL
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Report on the Energy
Audit of the Mlmon
Elementary School
Prellmlnlary Report--Apnl 1997

This energy audit was done for the Okruznr Street Elementary
School In Mlmon with technrcal assistance from US AID to support

energy efficiency In the Czech Republic

This report was prepared by the firm Electrotek Concepts, Inc In
cooperation with the foundatIon SEVEn and with Amencan

specIalists

Electrotek Concepts, INC
SEVEn The Energy Efficiency Center

Tysak Englneenng Co
SSOE INC Archltechts Englneenng

Apnl1997
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ENERGY AUDIT OF THE OKRUZNI STREET ELEMENTARY SCHOOL MIMON
Apnl1997

SUMMARY
The report on the energy audit of the Mlmon Elementary
School analyzes the school's energy management The
basIc energy flows are Identified and the energy
consumption of individual areas are quantified SpeCific
efficiency measures are proposed In the area of Investment
and orgamzatlon The savings which can be achieved
through these measures are quantifIed

IDENTIFICATION DATA

AUDITED FACILITY
Elementary School
Okruzm Street
471 24 Mlmon

DRAFTER OF THE CZECH VERSION
SEVEn, The Energy EfficIency Center
Slezska 7, 12056 Praha 2

SEVEn The Energy EfficIency Center 15 a non-governmental and not-for-proflt organizatIOn whose
main miSSion 15 to contribute to economic development and Improvement In the enlvronment by

promoting energy efficIency In the Czech RepubliC

31
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Apnl 1997

The task was to conduct an energy audit of the Mlmon Elementary School and then
on the baSIS of that to indicate the ways effiCiency measures could be Introduced In
the area of energy management

:3 1 MEASURES IN THE CENTRAL HEATING AND THE AIR REGULATIONS SYSTEMS 5
3 2 MONITORING AND REGULATION MEASURES 5
:3 3 HOT DOMESTIC WATER 5
34 ELECTRICITY 6
:3 5 BUILDL~G ENVELOPE 6
3 6 ME .<\SURES WITH AN INDIRECT EFFECT ON ENERGY EFFICIENCY 6

The work was performed within the framework of the US AID (United States Agency
for International Development) program Introducmg energy effICIency and trammg
programs m the Czech RepubliC, whIch supports several public institutions In the
Czech RepubliC In their efforts to Increase energy effiCiency The project was camed
out under number DHR-C-OO-95-00064-00 It was managed by US AID s main
contractor Electrotek Concepts Inc based In Arlington Virginia USA Electrotek
saw to the work conducted In the Mlmon Elementary School along with Its
subcontractors (the project team)-the firms SEVEn from Prague Czech Republic,
and Tysak Englneenng, Co from Acton, Massachusetts USA

6

5

3

4
4..
4
5
5

1. ORIGIN AND HISTORY OF THE PROJECT

2 GENER.<\L INFORMATION

CONTENTS

2 1 ENERGY CONSUMPTION
2 2 eEl'TRAL HEATING
2 3 HOT DOMESTIC WATER
2 .. -\IR REGULATION
2 5 ELECTRICITY CONSUMPTION AND LIGHTING
2 6 MANAGING ENERGY CONSUMPTION

1 ORIGIN AND HISTORY OF THE PROJECT

.. IMPLEMENTATION RECOMMENDATIONS

:3 PROPOSED MEASURES
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ENERGY AUDIT OF THE OKRUZNI STREET ELEMENTARY SCHOOL MIMON
Apnl 1997

The goal of the project was to Improve energy efficiency In the school by analyzing Its
basIc consumption and by determining the potential for energy savings If ItS
application IS approved the school will be provided with assistance In acqUlrrng the
Investment resources necessary to Implement the energy efficiency measures
Results of the project wIll serve the Mlmon town administration as the basIs for
decIsion-making related to energy management In the school faclIJtles

2. GENERAL INFORMATION
The CIty of Mlmon IS located In the North Bohemia region It IS the commercial and
administrative center of an area adjacent to a former military zone It has a
population of 6500

The school bUilding was constructed In 1973-75 The main bUilding of the facIlity
Includes an atrrum with surrounding cOrridors, a gymnasIum, workshops, and
classrooms There IS a separate gymnasium and kitchen with cafeterra and an
after-school center There IS no caretaker Hot-water heating IS supplied from the
Hradcany heating plant via a residential exchange station

2 1 ENERGY CONSUMPTION
Taken from InVOice data prOVided by the school

year 1996 price 1996
electricity kW hours 62 700 3 120
heat" GJ 3 571 280

*from centralized heating supply system
The quality of the bUilding envelope IS low, but the effect of past weathenzlng work IS
eVident on heat consumption The Internal walls of the atnum were weatherrzed and
the atnum windows were replaced with plastic The Original atrium windows had
single glaZing

22 CENTRAL HEATING
The heating system of the bUildings IS not zoned There IS a marked difference In the
facades of the bUilding which receive sunlight and those which do not All classrooms
except one receive sunIJght After the weatherizing of the atrium the anginal heating
radiators were left without change Both the cOrridors around the atrium and the
adjacent areas are overheated

2 3 HOT DOMESTIC WATER
Hot domestic water IS prepared In a residential exchange station Given the planned
changed In the conceptIon of the school's heat supply (the bUilding Will have ItS own
exchange station), It is not advantageous to solve the problem of measuring hot
domestic water

2 4 AIR REGULATION
Mechanical ventilation of the kitchen IS used very limited Heating water IS mixed with
DUOMIX a KOMEXTHERM temperature control fixed to a SDK mini control panel
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Apnl1997

Classrooms are ventilated naturally with windows At the time of the VISit, windows
were open both In the classrooms and In the cOrridors

2 5 ELECTRICITY CONSUMPTION AND LIGHTING
Auditors were told that the school's annual electnclty consumption amounts to 62 7
MWh at the C2 rate for small consumers wIth a small electnclty consumption at 3 12
CZK/kWh
Classroom lighting IS provided with classIc bulb light fixtures (Involving seven rooms)
An unsuitable level of lighting was detected (approximately only 1801x) An alarming
example IS the physIcs laboratory, where 45 light fixtures are Installed with 1DO, 150
and 200 W bulbs with an estimated wattage of up to 7 kW In turning on all of them
the heating production of the lights becomes Significant and It IS necessary to air out
the surplus heat through open Windows

2 6 MANAGING ENERGY CONSUMPTION
Maintenance and servicing of the heating system IS provided by a hired service firm
Recorded data of energy gauges was not presented
The hydraulic system no longer works follOWing the weathenzatlon of the atnum

3. PROPOSED MEASURES
3 1 MEASURES IN THE CENTRAL HEATING AND THE AIR

REGULATIONS SYSTEMS
The central heating dlstnbutlon system under the floor does not permit divISion Into
IndiVIdual zones In order to Introduce a heating regime It IS necessary to Install
regulators on IndiVidual radiators

• Conduct a control calculation of the heat production needed In the atrIum
corndors Based on the results dismantle superfluous heating radiators

• Install some kmd of system to regulate radiator valves In the faCIlity
(TRASCO, ETATHERM, or the like) The system Will make It possible to
manage both the time and temperature of heating In each room At the
same time Install an addition to the system regulating the circulation pumps

• After installation balance the heating system A service group should
determine water flows With a non-destructive ultrasound measurement and
regulate the system

• Create gUIdelines for service and maintenance

3 2 MONITORING AND REGULATION MEASURES
• Installation of a control system for radiator valves
• Setting up a time and temperature regime In place

3 3 HOT DOMESTIC WATER
Measures to conserve heat and electriCity In the area of hot domestic water Will not In
the present situation be apparent In the school accounts, but they Will be of benefit to
the operator of the residential exchange station We therefore recommend
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ENERGY AUDIT OF THE OKRUZNI STREET ELEMENTARY SCHOOL MIMON
Apnl1997

Implementation of the measures walt until the exchange station IS set up for the
school bUilding
Measures

• Installation of sWltchmg clocks to prevent the circulation of hot domestic
water outside of work hours

• Separate the hot domestic water distribution system of the school from that
of the gymnasium, either by laying a new piping system from the exchange
station or by installing a solenoid valve on the branch for the school,
regulated by sWitching clocks This measure will reduce heating losses
dUring circulation

3 4 ELECTRICITY
In the area of electnclty consumption we recommend these baSIC measures be taken

• an Immediate change to the electricity rate
• adjustment of the lighting In the classrooms (for a specifIC example for the

physIcs laboratory In building U2 - see Appendix)

3 5 BUILDING ENVELOPE
• new weather-stripping around the windows on the side faCing the wind

(silicon m the grooves)

3 6 MEASURES WITH AN INDIRECT EFFECT ON ENERGY
EFFICIENCY
• ReVISion of rental agreements with users of the gymnasium
• Introduction of trackmg, recordIng and evaluating data from the energy

gauges
• Including energy prrces In rental agreements

4. IMPLEMENTATION RECOMMENDATIONS
Carry out the specific energy effiCiency measures m the following order

• Weather-stnpplng the windows of classrooms faCing the wind
• Refitting the lighting fixtures In the phySICS laboratory
• Installation of a programmable regulation system of non

concurrent heating In (TRASCO ETATHERM or the like)

Estimate of Investment costs, benefits and the payback penod IS given In the
following table

measures Investment savings savings payback
penod

CZK tech Units CZK/year let

weather-stripping 25 000 200 GJ 56 000 05
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windows *

physIcs lighting 30,000 2400 kWh 7,500 4

control system 500,000 810 GJ 250,000 2

* Note It IS necessary to analyze the measure "Weather-stripping windows" In detail
from the standpoint of hygienic standards for the required air circulation In the
classrooms, which has not yet been Included In the overall potential for heat savings

HEAT
as a percentage

25 0/0
In technical Units

810 GJ
In cost savings

250,000 eZK

The savings potential In electrIcity consumption IS 2,400 kWh per year IS given only
for one classroom


