IIIIIIIII
CENTRUM
EFEKTWNLCH

2 Safesa azp LySNOK yRr&2é¢ S
'y A @ SaddtramiengepetickyS F S | (iBuddy N O K
¢ njA yi®Za t
27343. dzOG SKNJ R
www.uceeb.cz

|y I faét [ ith&fekteristikyS £ S 1 0 NJR Qly & QK
LIy SENEX
I+ OSNBINBEE 5t SRONC

Y 2 y (i lospliny N
prof. Ing.KarelKabele CSc
RP3 Gy A UNE NG njSRN
e-mail: kabelg@fsv.cvutcz



OBSAH

(1) tyo95adsde#ny,
(11) vt 1 tgRedNG 11108

12) ~@g2R

(2) METODIKA =y 9% N ! [ $%{ [ 95Y®
(2.1)  PopisY S njgi@pe

(2.2)  PostupY SnjSy N

(23) a SnjNGNaailNEpNS Sy N

(2.4)  SouhrnY SnjSyESOK 6 A Y

(2.5)  Popisl Y I fY&SInjS yat O K

I+

3)

(3.1) ECOSUIS+09

o { [ %5Y.9bN

(32) ECOSUIS+12
(33) ECOSUIS+18
(34) ECOSUS+24
(35) ECOSUIS+30
(36) ECOSUIS+36
(37) ECOSURO0U
(3.8) ECOSUNO00U
(39) ECOSUNH10

(3.10) ECOSUNH15

(4) FOTODOKUMENTACE

(5) Y#+=w

(2)

11
14
17
20
23
26
29
32

35

38

41



(3)

~ ~

(1) t anRYIéIﬂ | 1 €
(1.1) %t 1t ROPNSG 1+ 1T OS

%1 dzOB b § RINI (i 2 nj¥ + !vPraze! y A @ SaedtramienepgetickyS ¥ S 1 Gbuddy N O K
RP3[ I 02 MiIyk ZimfMR & & nSRN
¢ njA y19zal
27343¢. dzOG SKNI R
vt 1T Yy N FENIXradings.r.o.
{ t SB3BAR,}
79001,WS & Sy N1
t NjSRIVBIit el & Iy I faé it BhadekteristkyS f S 1 ( NIk ¢ Babladtele
t NAOYKEeT e nj N epfoginec2016
aNaunNer gSRSYN . dzOG SKNJ R
%2 R L2 ®SoBay 1 prof. Ing.KarelKabele CSc
Zpracovali: Ing.h ¥ R Nehasil

Ing.Daniel! Rl Y2 @’&0. é X



(4)

(1.2)" @2 R
Tato T LINJIst#ruje e a t 6 K1 &t t&l gnarbkteristk St S G NG eBKP R | &
zadavatele
PopisY S nj S VEIQHK I &
VLINA 6ISyKIdtbdyil & A

AR SYA
OKS Wa | (viastdostiiDA D1 BLAeyOKE 4
ECOSUBS+09

ECOSUS+12

ECOSUBS+18

ECOSUS+24

ECOSUB+30

ECOSUB+36

ECOSUR0O0U

ECOSUMNO000U

ECOSUNH10

ECOSUNH15

= =4 4 4 4 -8 -8 -8 -5 -

(2) MetodikaY S njal WI f@@iag& SR a

(2.1) PopisY S njgt@pe
aSnN&BRy 2 Ll yBINAO Nikaledzg A S NderkralUCREBED & Y ST Prgsioid
oLJ B®EM,ve S Ny ka2 NIt & 8 gis 1y @ pansly

Y OR®a (i 2 If yaebyl uchycenna LJ2 Y 2 ®ofigrukcial | & SO B § OidrBnad
podlahou. Vi S (% OKYSG 2 R N Gy YFM E 208 1Ky2 NA 1 2pgichy, O fiylo & G+ £ &
12y NG 23 GA2K) AlZinfi 02 Y2 Koyisgukei.

a S njiN R 1 NIpalblidutoviny@ S R & i 9j SpareM Vy PylodzY N & G55 ySahj NOONROK
vedil t 28V RS t Byl & EDBrA2-1). Bodii S &pgdPanelemnebylY S njFBbRJa | OSyYy S
hodnoty LJnj S 1 NJ Y62niNzSEk J2 dzO LIhjdN @ K REz8 BylisiaSovend NB & yYF 2 NOONN
bodvY N&YUS 2 @ SAY® YYENAT'S nj S ypsnkl2



(5)

=
3,5 o - L4
g
25 E 4 -
§ ¢
. 1,5 @ L ° .- 4 0
g
ARLES S SR S ¢
_ :
A i B - c - D

Obr.2-1{ OK SIYSINN}NR DGdsya$ | el 2
(2.2) PostupY S njSy N
Y I Opgelbylpol | @SOS NRNGo/K 2yNRA T Pofohitaff [ B 2aBayi hj SREINZ2 GNR | §
LJ2 6 t YOS niti ] ORNS3pj A LI0S S VB (B WRYBYAS tpd dBhGY A ¥ A Y3hfapyR 2 Of 2

LJ2 & dzI 240k ¥ATISY N2 @ NdpBt@ranelu.
t Nj$B njS PR YNBIARY 2 bddacEreNIKSS R O KIS BEEANE Oy 102 IRENDY (i 2
YSnSPyR¥ SRR § Pandluil | 1 2y H Sy FFONINE 6 NRIAT A 3ySRy 20t A Fé OF
bodech,prol | CpRrelbylo2 LI | 2@dj V2N G &
{ 2 dzo BWW S nj RRPELI zphran@@y2 | 2 f pfdskrg & RPloty vzduchunad panelem.
Podza (i +bfl BB @Y & O AWk S5 156 ViRIND B & @
Nal t @b§d tifmokameroud & (i @2 §j8ly 2 a6/ [NpigBhypanelual | R ykiytl. 2
(2.3) a S njNHNaail NenpNS Sy N
Tabulka2-1 Souhrnd f | & L2 2R AKNA K NB 2 &

Popis Typ Rozsah t njSayz2| 2Naft 2
S njA C j & A 140664
AR PR
1213
Analyzer
Radiant . . 372010
Temperature 6 11 2 ML) Ao
2ARf 2 LINE Asvmmetr Epn c/ o f wmMp YZ
NI RAF 6y N y y vzduchu) pHIWWNANY Mp
Transducer MM t) <50 K
0036
. . 106146
aSnNNON ¢a| Datataker DT83 3V 0,08 mV
¢SLX 20 | pn O wmn 20043030
32-S + 0,
vihkost HG2-S + EXX 100 % nzo ,c% x




(6)

we OKf 2aid 4F150807719
vzduchu s SVO hotwire nzp IO 0,13 m/s
LINjS @2 Ry N
30704/1015,
Teplota vzduchu (4 N 30705/1015,
TG840, Pt 1 - I b2
ks) G840, 000 H N O ¢ NZHM C 30125/1015
30709/1015
9f ST GNRCE
iy LUNR QL EKM 265 1,5 W-2650 W 61 %
9t STONROBO] Voltcraft VG 0,001¢ 750 V, 0.8 %
3f 5900LED 0,01¢ 600 A e
InfraTec VarioCAM| G S LIt 2 ( y49 . 1007616
Termokamera HD 1024 x 768 IR p O MHAN 1,5K (nebo 1,5 %
+2R2 0t KI
(2.4) SouhrnY S njS yWESGA K\ 6 A Y
Tabulka2-2 SouhrmY S njS YW&EO K 6 A Y
bt 1 S@ Yyl 617 I Jednotka

aSNyeée atftlge GSL )
VK2NRT 2y it tyN NE g Wim
{GnNjSRYN NI RAIGYN t; c/
w2l RNf N} RKRBJI N2 Kt K
NE OALYRS AD at fLINENI A nH
Teplota vzduchu ta c/
wStFiABYN @t K] 243 ' a %
9f STONRO] & LInjNJ 2 Pa w
9f STAONAO] & LINE dzR lel A

(2.5) Popist y I fY&SIngS yelat O K
t njN NAE R Stdploty jpINE T RNE B Mépbhty f2 NGSNY A &8 S RES njANNRA | 6 y N
teploty K 2 NG\ A &v¥ § BB NaY W A2 Ot A Ay § yosreIy. %22 6 NI Hodhgfd
LInj N NAA & ptéphty WR | Y $ ¥ ReSpak I NA (1 Y SUINFOY B MSLINE SRSy é OK
YSnjésupse L2 6 (G4 @

Hodnota Y S NY K X | @®BUKIZnjS & (i & Pilz@B @éaK 2 NA T 2NRIAATYWICR 2 0 Sy é
panelem.ZOSf | 2YIBING/28 K 2 | Bk KyRdzZNBSR/'S 6 GHOghptyy'Y SN § K2 | IS K 2
tokul Y S njBYNSiSR2 Gt A @Y 6 ypgMur22 6 NI hbdBofalLdnj N NA & fi | 9k K 2



(7)

VRI Y 92 R&Spak N2 Gy S (i Y SN Y 6 M5 Yij SLONKR F S RS § 1§ &yshb-
gelLR6iao

%2 0 NI idoSty g8 Y S NI B f tokdsdu pouze2 NA S yIsdu® NINTOI@ 128 RajiS i/ INYWN
panelu, LInpAd | KoBbinace ] @1 RNJ & i @Y S KRU/INERDE | BIGKR L OA ad 280 A
1 Rt £ §$ 88 yHduDd panelua Rt VISua YSNR @R tadzt fpofypbm i njS i NK 2
a i dzLoyrpSDadiomts ge 21+ R b8 Y N R¥ 8dNddasY S nj S ydlatylAnjdzporuY | 2 N
LInjSoRLINB T Sy di|g D8abayInjE R 26+ NI YA ®

¢ SNIY 2 4§ $ligicRypanelual I R ykvii RINB T Qyhjindadi [ IO04pBéaLPhjA 6 £ A Oy 2 dz
Y| EA Ydplbty. N



(8)

B)+eaf ERABY N
(3.1) ECOSUN S+ 09
Tabulka3-1 ParametryY S nj S ypgn&l@EcosurS+09

¢eL) LI ySt dzZ @é | ECOSUN S+ 09, FENIX Trading s.r.o.
WYSy2@AdGé LnjNi{90W
w21l YSNE O6RSft { I ] 1550 mm, 150 mm, 60 mm

Tabulka3-2 ParametryLJ2 RY NS $jiIS y N

7

wlkERAFSYN GSLX 2({mdp c/
¢SLX 201 @1 RdZOK(md c/

t 2ONDOK2@t GSLX jomT ¢/
Teplota vzduchu nad panelem |HH XZH ¢/
weé OKf 2480 LINR dzR|0m/s
wStFGABYN @f K1 1326%

t=22,2°C
O ts=317°C
Atrw=5,5K Atrv=1,0K Aten=0,4K
© 0= 32 W/m ©g=6 W/m f9=2 W/m
_ : ] i
[=]
L=}
—
A= 118K | Atw=6,2K - Atw=2,1K  Atw=0,8K
q= 68 W/m fa=s 36 W/m fg= 12 W/m N 5 wW/m
o [=]
[=} [=]
=] =
. 1.5 ._e_A'FT*.‘f.?.'..l_E.... £ ‘%F’:T.‘f.?f?.'(......_.._é_’;.t"”f?f.?f._.._... A= 1,2K O t=18,0°C
4 9= 30 W/m*  Ta= 22 wW/m®  Tg= 12 W/m' T q=6 w/m’
i : : !
[=]
(=1
—
Atew=2,6 K ;A= 2,3K Atrw= 1,6 K L Atw=1,1K
o a8 R :
= g= 15 w/m {a= 14 W/m £9=9 W/m f9=6 W/m
3 | f
A B C D
1000

1000 1000

)

Obr.31+é at BIRMNBA & dj IR RMtepioty ®A& 8 § 2afY)$ NI S LISdkyvSoli & t  paye
Ecosur5+09



A t=22,2°C
o te= 317 °C

——

(9)

O t=19,0°C

3’5_ %q: 32 w/m’ Q=6 W/rn_‘______e}q: 2 wW/m’
q [w/m’]
70-80
60-70 i 71
. | F.o o 60 0 O O I O 7 S O O O
150-60 o ﬁez\ﬁm,u A “;’q= 3B W/m T =12 W/m? }q= 5 W/m?
[J40-50 o
[=]
g
30-40 f
20-30 5 ﬁl
o 301\5;,“2” e i P win Pas 6wy
10-20 { |
0-10 1
.. "\ 0 L1
0,5 Yo=15w/m' To= M wm Ta=9 w/m' -E}a: 6 W/m’
W T AT AT I T T T T LA AT AL 7
A B & D

Obr.3-2PoleY S N & & RIS ftofugii 2 ypRnéluEcosurs+09




ENEEED

P2, 101,07°C

Obr.3-3¢ S NI 2 alWNINIB Kepl@ié O flgthyal | R ykiyti @aneluEcosurS+09




(3.2) ECOSUN S+ 12

Tabulka3-3 ParametryY S nj S ypan&l@EcosurS+12

(11)

¢&L) LI ySt dzz @é | ECOSUN S+ 12, FENIX Trading s.r.o.
WYSy2@AGé LN j1200W
w21 YSNEBE O0RSft { ] 1550 mm, 150 mm, 60 mm
Tabulka3-4 ParametrylLJ2 R Y WME3jiS y N
wWERAFSYN GSLIX 2{MpIH c/
¢SLIX 201 @1 RdzOK({my I c/
t 2ONDOK2@t GSLX jopT ¢/
Teplota vzduchu nad panelem |Hp M c/
weé OKf 2480 LINE dzR| 0,01 m/s
wStFGADGYN Of K1 i318%
tu= 25,1°C
O ts= 357 °C
Atew=7,2K Aten=1,1K Ator=0,4 K
3'5 i 8 _e-q= ;137 meé 7 -e-q= 67 w;fmZ g=3 wW/m’
Atew= 14,8 K Atrw=8,2K Atrw=2,8K Ata=1,1K
_ shm 7K : i B ek M= 1 £=19,2 °C
e '?':F 39 W/m? T q= 28 W/m’ 'eé"q= 16 W/m’ -?-q= 8 w/m’ O
Atw=3,3K Atow=3,0K Atow=2,0K Aty=1,3K
7 7777, AT,
A B C D
1000 1000 . 1000

Obr.34+éaf BIRNEA & G BIBR RNtepby ®4& 8 & 2] NI S LIGdkyvPoli & t { payeN

Ecosurb+12




a [w/m’]

90-100
80-90
70-80
60-70

[ 50-60

[ 40-50
30-40
20-30

010-20

00-10

4000

t.=25,1°C
O ts= 357 °C
q= 43 W/m’ q=6 WwW/m’ q=3 W/m’
3;5 & A\ " """" 3/ 3/
2.5 . B AT
ol \:Wm’u P h= 48 Wimt T o= 16 Wimt T a= 7 W/m’
1.5 Bl ~NENEEN A & &
q= 39 \:V/mz{} o= 28 W/t Y o= 16 Wim 6= 8 W/m’
74 J
\
T
\
\
|
0 5 T anY Fany 136 8 (} Fan)
! q= 19 W/m? a= 18 W/m’ a= 11 W/m* a=7 W/m’

(12)

O =192 °C

T
A

777
B

TS
C

Obr.3-5PoleY S NJ/ & & RIS ftokugiK % 1pghpiYEcosurS+12

S

D




e —
]

F1, 77.759°C

P2, 108.77°C

Obr.3-6¢ S NI 2 aLWNINIB Kepl@ié O flgthyal | R ykiyti faneluEcosurS+12




(14)

(3.3) ECOSUN S+ 18
Tabulka3-5 ParametryY S nj S ypan&l@EcosurS+18

¢&L) LI ySt dzz @é | ECOSUN I8, FENIX Trading s.r.o.
WYSy2@AGé LN j1800W
w21 YSNEBE O0RSf { I ] 1550 mm250 mm, 60 mm

Tabulka3-6 ParametryLJ2 RY N8 SISy N

wkRAF6YN GSLIX 2({md c/
¢SLX 201 @1 RdzOK (197c /
t 2ONDOK2 Gt G SLIX {341c/
Teplota vzduchu nad panelem | 259c¢ /
wé OKf 2480 LIN® dzR| 0,02m/s
wStFGADGYN Of K1 1293%

t.=25,9°C
O ts= 341 °C
Aten= 11,4 K Atew=1,7K Atow=0,7 K
© = 68 W/m Yg= 10 W/m “a= 4 W/m
o '
(=] 5
(=) £
- =
M= 236K A= 120K L Atw= 45K Atw=1,9K
© q=150W/m £ 9= 78 W/m §g= 26 W/m ©g= 10 W/m
[=) =
[=} (=}
g =
% AR gt I B g e BAK O t=19,7°C
Tg= 64 W/m* T q= 45 W/m* T g= 24 W/m® T gq= 13 w/m'
_ :
(=]
(=]
—
i Atew=5,5K L Ate= 4,9 K Atew= 3,4 K i Aten= 2,2 K
% T g=32wW/m T g= 28 Wm T g=20Wm T g= 12 w/m’
3
A B C D

1000 1000 1000

Obr.3-7+é aft SJI%N &ﬁ a l'ij @ﬁ )@Ntép&)lyﬁ ad A ’a’atYJQ Njf $ LJ?Idk)y’vﬁ)oli at tpageN
Ecosur5+18



(15)

Obr.3-8 PoleY S N & & RIS ftofugiKk % pshplYEcosurs+18



