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. U se vyhodnocuje rychlost 
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signalizace; archiv; klenba; Fire Dynamics Simulator (FDS); 

 
The thesis in the field of the theoretical parts focuses on the current state of knowledge of fire 
detectors and their location in construction, fire detection technology focused on the most used 
detectors, new methods of using detectors and types, which are not suitable for installation in listed 
buildings. The necessary components are included in the work, which are part of the fire alarm 
system. In the practical part I have created a computer model of national cultural monument of 
Prague Invalidovna, specifically one accommodation unit. In several different simulations the 
location of the sources of fire differs. The fire detection rate is evaluated for the proposed fire 
detectors. 

Keywords  

Fire; fire alarms; locations of fire alarms, fire detection and fire alarm systems; archives; vault; 
Fire Dynamics Simulator (FDS); 
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3.1 Strategie v  
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3.2.1 Metoda odhadu rizika 
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 analytiky. 
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jej ou   s 



Kapitola 5: 

21

 

 Pokud by se  
 

 
obr. 4  [7] 

5.3  

 

Detektory  

 s hou (typ A) a s  (typ B).  

 

 s   

link  je 
uvedeno v 0875 [12] se  ) do

 ( C)  
  y  

-1,5 m. 



Kapitola 5:  

22

 

yto 

 
 

 

 h  
  

  

  
 teploty 

  

  

 objektech: 
 detektory ko  

  

  

 detektory teploty 
  

  

 detektory plamene 

  
 tektory 

 videodetekce (VIFD) 

5.3.1  

 
pro  instalov  

osobou, v 
 

  
  

 

 k   

 t  



Kapitola 5:  

23

 

 p  

 p  

 
 V  se dle tab.2: 

 ti 

  
  

  

tab. 2  [7] 

 
   

 [7] 
 i  6 m, > hy  

 ,  , > 30   0,8 m od stropu. 

je strop 
 

 Dal   
. B k  hu, nebo  viz obr. 5. 



Kapitola 5: rany

24

 

 

H   h   

obr. 5 V
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Pokud je mezi  okrajem  okrajem 
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 pro hl  
  

 
i stropu obr. 6. Proto je nutn  v d
T   

 
obr. 6  [7] 



Kapitola 5:  

26

 

  
a Jedno

 
plochy  [7]. 

ce. 

5.3.2  

  
[11]: 

  opticko-  

 mory   
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Metoda rozptylu 
 z    [11]. 

 prvek. K 

z  Mno stv  rozpt len ho sv tla ovliv uje n kolik faktor . Mezi n  pat
vlnov  d lka a intenzita pou it ho sv tla a hel rozptylu. V znamn  je tak  velikost kou ov ch 

stic a jejich index lomu, tvar a koncentrace [8]. 
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vzorek vzduchu v  
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plocha m e b t maxim ln  2000 m2, p i em  celkov  d lka trubek m e b t 200 m (2 a 4 trubky) 
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obr. 11 [18]. 

 
obr. 11  [11] 
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Pokud je  e detekce k 
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V 
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rovina
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. Pro to u software Fire Dynamics Simulator (FDS)
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7  
byla zvolena jednotka  obr. 20. 

Hotel des Invalides, nechal Karel VI.  postavit Invalidovnu v 
. P  osef Emanuel 

Fischer z Erlachu.   15. 
 

s rodinami. P n
v 

  

Historie Invali . S  
. 

 
h archiv. V 

  

V 
rekonstrukce, kde je  

 
  

 
y , p dorys 1.NP je uveden v p loze . 3 a 2.NP je uveden

v p loze . 4. 

 

 



 

41

 

 
obr. 20 7 

7.1 Popis  
 x 

. D  
3,0 m. V  

, S1 0,7 
v   
s 0,3 m. V 
dosahuje tato z 0,9   

                                                 
7 https://zpravy.aktualne.cz/domaci/fotogalerie-obrazem-o-prazske-invalidovne/ 
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e obr. 21. V 
 mezi sloupy.  

Podlaha je v , 
na 0,1 m.   ako

 O , v 1. NP v modelu 
a jako W01  a 

okna je 1,2 m. V  
 . U

  

 
zdiva je   

 
obr. 21 Jednotka Invalidovny  

 , 
n   . 

  je po  
 

traktu. V  . Pouze v 
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7.2 modelaci jednotky 
Geome  . P  

e . Z 
 

 h  x 12,5 m 

 k KV = 6,8 m 

 s  = 3,0 m 
 t hy d = 0,4 m 

 sloupy 0,7 x 0,6 m 

  1 1 = 0,19 m 

n na 80 vte in &TIME T_END.
  krychle

o m x 0,1 m x 0,1 m. 
  

&MESH ID='Mesh01'.  

&MATL ID. P m ou

&MATL ID='OPUKA'. S
&MATL ID='DREVO'. K &MATL ID='STEEL'

&MATL ID='PAPER' &SURF ID je 
k  barva, 

 &SURF ID='PAPER_F' defino
  

 

&OBST
1.sloupu &OBST XB=3.5,4.2,3.7,4.3,0.0,6.4, SURF_ID='STENA', COLOR='SIENNA'/ sloup 1, 

 V   

r  jsou 
obr. 22.   
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obr. 22  

. Otvory, 

o .  

V  obr. 23
Tyto    . Data 
jsou v  3.2.2.1    [27]. 

 je cca 10 kg.  

 
obr. 23  [27] 

obr. 24
&OBST XB=1.6,1.9,5.0,5.7,0.2,0.5, SURF_IDS='PAPER BLOCK','PAPER 

BLOCK','STEEL', COLOR='FLESH', MULT_ID='m7' oho 
 . Z

  je odkaz v povrchu na 
SURF_IDS='PAPER_F'.  
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obr. 24  
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ve 2.NP. V - &DEVC ID='SD01'

&DEVC ID='HD_01'. V u  pouze ve 
. 25. 

 

  

obr. 25  ve 2.NP 

k  jsou: 

 opuka 

 (specific heat)c = 0,69 kJ/kgK 
  (conductivity)  

  (density) 00 kg/m3 

  

 (specific heat) c = 1,3 kJ/kgK 
 (conductivity)  

 tnost (density) 3 
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 ocel   

 (specific heat) c = 0,46 kJ/kgK 

  (conductivity)  

  (density) 3 
  

  (specific heat) c = 1,34 kJ/kgK 

 (conductivity) 05 W/mK 

  (density) 800 kg/m3 

Hodnoty jsou  uvedeny i  5. ru 
. C je cca 120 kg. Jsou 

 grafu
na obr. 26  

 
obr. 26 t  [27] 

Vzhledem k 
 ech. V t  

 obr. 27. 
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obr. 27  

7.3 Validace modelu 
 

  s  z  Hledanou 
hodnotou je, v e.  

 modelu dle tab. 5  FDS User Guide [28]
se literaturu [29],  

 obr. 28, kde v 1. NP v je 
  s , 

 

Z experime o byl 
aktivov  

tab. 5  simulaci [28] 
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obr. 28  [29] 

 
obr. 29  [29] 

 obr. 29 l
, 

 a  1.NP jsou obdo   simulaci v 
. 
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7.4  
 velikosti , 

 .  

Sv   m. V  je sv tl  v ka
3,0 m.  
stoh   hloubce 0,3 Z  se 
variant  o velikosti 0,1 x 0,1 x 0,1 m.  

e
a Na

b
 

 

  

 2.NP 
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obr. 30  

Z reakce dle obr. 31. 
4 (SD04  3   

 
obr. 31  
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j 1  

 
obr. 32  

    se stejnou geometrii, 
n  obr. 33

 
2  

 
obr. 33  
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obr. 34  

Bude-li zvolena 
 

 0,1 x 0,1 m.  

o 
simulace. 

 

7.5  

7.5.1  

  obr. 35. V tomto 
 ,
-7 dle obr. 25  

SD02 atd. 
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obr. 35  v 1.NP 

 

  

obr. 25  
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kumuluje v  obr. 36. R
, 

zpomaluje jsou klenby.  klenby, 

  obr. 37. 
   

 
obr. 36  

 
obr. 37  

H -
 r  3,24 %/m 
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obr. 25. Vzhledem k poloz
4. Z grafu na obr. 38 je t

potvrzen. J   
je  koncentrace  3,24 %/m. 

6. 

 
obr. 38  

tab. 6   simulaci 

 ] 

SD04 27,05 
SD03 30,64 
SD07 34,01 
SD02 34,80 
SD01 36,72 
SD05 74,32 
SD06 79,93 
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  obr. 39. 
V t 130,12 kW. 
hodnota HRR je 221,04 kW a  66,16  z 
80 . 

 
obr. 39  
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7.5.2  

dle obr. 40.  

 
obr. 40  

T z
-7 obr. 25.  simulaci 
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Vzhledem k  stoup
obr. 41. P  
obr. 42.   

 
obr. 41  
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obr. 42  simulace 

, vzhledem k 
 grafu na obr. 43    

koncentrace 
3,24 %/m 7. 

 
obr. 43  
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tab. 7   

 ] 

SD07 14,97 
SD04 18,16 
SD03 19,52 
SD02 20,17 
SD01 21,44 
SD05 45,52 
SD06 52,09 

hodnota 319,45  51,21  obr. 44
z . 

 
obr. 44  
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7.5.3  

. Jeho pozice 
shodn  s obr. 45. V 

 jakmile je v 
54 , .  ko v 

D_02 atd. 

 

  

obr. 45 ve 2.NP 

  obr. 46. P  
a   obr. 47.  
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obr. 46 simulace 

 
obr. 47  

  



 

64

 

vte in, 

teplota. S  

 
obr. 48  

   obr. 48. V 
 obr. 44

  obr 49. 

 
obr. 49 simulaci 
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7.5.4  

  il typ 
. co  se v . V

 
zvo je dle tab. 8. 

tab. 8  

 

Ozna

simulace 
1 HD_01 
2 SD02 
3 HD_03 
4 SD04 
5 HD_05 
6 SD06 
7 HD_07 

 V 
80 vte in t
obr. 50.  

 se  pouze s 
    

(HD_07) a to v n. 

 
obr. 50 Reakce  simulaci 
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 obr. 51. H 4, tedy SD04, 
 k  traktu. 

Z   
 

 
obr. 51 Reakce   simulaci 

 aktivov  koncentrace 
 3,24 %/m.  tab. 9. 

tab. 9   simulaci 

 

 

] 

SD04 18,16 
SD02 20,26 
SD06 52,06 
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Vzhledem k 
obr. 44. 

 
obr. 44   

 
traktu. V 

   

7.5.5 Zhod  

 
 

mu traktu. 
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 m kem strategie
  

. Nejen 
v  zen    domluvou 

a k jeho  

P
 

o objektu. 
  

 

K  
h syst ,  
  

  

schopn

 . N
barvy jako je podklad,  se z 

 
  dosta

lze k  
 

 

V pra  programu Fire Dynamics Simulator 

objekt pro invalidy. P o voje
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Rychlost detekce 
   Vzhledem k 

nby 
v . N  

ktu, k  
  

ale 
 

Objekt Invalid , a 
 

. Jednou z je efek
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&HEAD CHID='roh', TITLE='Diplomova_prace'/  

&TIME T_END=80.0/ 

&DUMP DT_RESTART=10.0/ 

 

~~~~~~~~~~~  

&MESH ID='Mesh01', FYI='ROOM', IJK=120,125,64, XB=0.0,12.  

 

 

&MATL ID='OPUKA',  

 SPECIFIC_HEAT=0.69,  

 CONDUCTIVITY=1.14, 

 DENSITY=2400.0/ 

&MATL ID='DREVO',  

 SPECIFIC_HEAT=1.3, 

 CONDUCTIVITY=0.2,  

 DENSITY=400.0,  

 HEAT_OF_COMBUSTION=12000.0/ 

&MATL ID='STEEL', 

     SPECIFIC_HEAT=0.46, 

      CONDUCTIVITY=45.8, 

      DENSITY=7850.0, 

       EMISSIVITY=1.0/ 

&MATL ID='PAPER', 

       SPECIFIC_HEAT=1.34, 

       CONDUCTIVITY=0.05, 

       DENSITY=800.0/ 

&SURF ID='STENA',  

 COLOR='OLIVE',  

 DEFAULT=.TRUE.,  

 MATL_ID='OPUKA',   

THICKNESS=1.4/ 



 mulace
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&SURF ID='STROP',  

 COLOR='GRAY',  

 DEFAULT=.TRUE., 

 MATL_ID='DREVO',   

 THICKNESS=0.3/ 

&SURF ID='PODLAHA_DREVO',  

 COLOR='GRAY',  

 DEFAULT=.TRUE.,  

 MATL_ID='DREVO',   

 THICKNESS=0.1/ 

&SURF ID='PAPER BLOCK',  

 COLOR='FLESH',  

 MATL_ID='PAPER',   

 THICKNESS=0.3/ 

&SURF ID='PAPER_F',  

 HRRPUA=793.8 

 RAMP_Q='PAPER_F_RAMP_Q', 

 IGNITION_TEMPERATURE=185.0,  

 BURN_AWAY=.TRUE., 

 MATL_ID='PAPER', 

 THICKNESS=0.3/ 

&RAMP ID='PAPER_F_RAMP_Q', T=0.0, F=1.0/ uvedena pouze 1. hodnota 

&SURF ID='STEEL', /  

 COLOR='GRAY',  

 DEFAULT=.TRUE.,  

 MATL_ID='STEEL',   

 THICKNESS=0.05 

 HRRPUA=544.4/ 

&SURF ID='HORAK', 

 COLOR='RED',  

 HRRPUA=2500, 

 RAMP_Q='HORAK_RAMP_Q', 

 PART_ID='SMOKE'/ 
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&RAMP ID='HORAK_RAMP_Q', T=0.0, F=1.0/ Uvedena pouze 1. hodnota 

 

 

&REAC FUEL='PROPANE' 

 SOOT_YIELD = 0.01 / propan jako reaktant 

&OBST XB=9.5,9.6,0.9,1.1,0.0,0.3, SURF_ID='INERT ', COLOR='   

 

 

 

&OBST XB=1.6,1.9,0.7,1.4,0.2,0.5, SURF_IDS='PAPER BLOCK','PAPER BLOCK','STEEL', COLOR='FLESH', 
MULT_ID='m1' / REGAL1 

&MULT ID='m1',  

DX=0.5, I_LOWER=0, I_UPPER=1 

DY=0.9, J_LOWER=0, J_UPPER=2 

DZ=0.4, K_LOWER=0, K_UPPER=3/  Y 

&OBST XB=9.2,9.5,0.7,1.4,0.2,0.5, SURF_IDS='PAPER_F','PAPER_F','STEEL', COLOR='FLESH' / 

 

~~~~~~~~~~~~~ DEFINICE GEOMERIE ~~~~~~~~~~~ 

&OBST XB=3.5,4.2,3.7,4.3,0.0,6.4, SURF_ID='STENA', COLOR='SIENNA'/ sloup 1 

&OBST XB=0.0,3.5,0.0,4.3,3.0,3.3, &SURF ID='STROP', COLOR='GRAY'/ strop 1 

&OBST XB=0.0,0.1,0.0,0.1,2.1,2.2, &SURF ID='STENA', COLOR='GRAY'/ 1KLENBA 1a 

 

&OBST XB=11.0,12.0,5.25,5.5,0.0,0.19, SURF_ID='STENA', COLOR='GRAY'/ 1schod 

&VENT SURF_ID='PODLAHA_DREVO', XB=0.0,3.5,0.0,12.5,0.0,0.0, COLOR='SEPIA'/ podlaha 1 

 

 

&HOLE XB=10.7,11.0,5.5,7.0,-  

&VENT SURF_ID='OPEN', XB=12.0,12.0,5.5,7.0,-0.  

&VENT SURF_ID='OPEN', XB=0.0,0.0,5.5,7.0,1.8,5.2/ okno 3 
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~~~~~~~~~~~~~ DEFINICE TEPLOTY ~~~~~~~~~~~ 

 

&DEVC ID='LAYER_01_LTEMP', QUANTITY='LOWER TEMPERATURE', XB=6.5,6.5,6.3,6.3,0.0,2.5/ 

&DEVC ID='LAYER__01_UTEMP', QUANTITY='UPPER TEMPERATURE', XB=6.5,6.5,6.3,6.3,0.0,2.5/ 

&SLCF QUANTITY='TEMPERATURE', PBZ=2.0/ 

 

 

&DEVC ID='SD01', PROP_ID='Acme Smoke Detector', XYZ=1.8,1.7,6.4/ 

&PROP ID='Acme Smoke Detector', QUANTITY='CHAMBER OBSCURATION', ALPHA_E=1.8, BETA_E=-1.0, 
ALPHA_C=1.0, BETA_C=-0.8 / 

&DEVC ID='SD02', PROP_ID='Acme Smoke Detector', XYZ=1.8,2.6,6.4/ 

&PROP ID='Acme Smoke Detector', QUANTITY='CHAMBER OBSCURATION', ALPHA_E=1.8, BETA_E=-1.0, 
ALPHA_C=1.0, BETA_C=-0.8 / 

&DEVC ID='SD03', PROP_ID='Acme Smoke Detector', XYZ=6.0,1.7,6.4/ 

&PROP ID='Acme Smoke Detector', QUANTITY='CHAMBER OBSCURATION', ALPHA_E=1.8, BETA_E=-1.0, 
ALPHA_C=1.0, BETA_C=-0.8 / 

&DEVC ID='SD04', PROP_ID='Acme Smoke Detector', XYZ=6.0,2.6,6.4/ 

&PROP ID='Acme Smoke Detector', QUANTITY='CHAMBER OBSCURATION', ALPHA_E=1.8, BETA_E=-1.0, 
ALPHA_C=1.0, BETA_C=-0.8 / 

&DEVC ID='SD05', PROP_ID='Acme Smoke Detector', XYZ=10.2,1.7,6.4/ 

&PROP ID='Acme Smoke Detector', QUANTITY='CHAMBER OBSCURATION', ALPHA_E=1.8, BETA_E=-1.0, 
ALPHA_C=1.0, BETA_C=-0.8 / 

&DEVC ID='SD06', PROP_ID='Acme Smoke Detector', XYZ=10.2,2.6,6.4/ 

&PROP ID='Acme Smoke Detector', QUANTITY='CHAMBER OBSCURATION', ALPHA_E=1.8, BETA_E=-1.0, 
ALPHA_C=1.0, BETA_C=-0.8 / 

&DEVC ID='SD07', PROP_ID='Acme Smoke Detector', XYZ=1.8,5.7,6.4/ 

&PROP ID='Acme Smoke Detector', QUANTITY='CHAMBER OBSCURATION', ALPHA_E=1.8, BETA_E=-1.0, 
ALPHA_C=1.0, BETA_C=-0.8 / 

 

&END / 

 

 zna
 

v prostoru. 
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ch u
 

V : 

 

 

&DEVC ID='HD_01', PROP_ID='Acme Heat', XYZ=1.8,1.7,6.4 /1 

&PROP ID='Acme Heat', QUANTITY='LINK TEMPERATURE', RTI=132., 

ACTIVATION_TEMPERATURE=54. / 

&DEVC ID='HD_02', PROP_ID='Acme Heat', XYZ=1.8,2.6,6.4 /2 

&PROP ID='Acme Heat', QUANTITY='LINK TEMPERATURE', RTI=132., 

ACTIVATION_TEMPERATURE=54. / 

&DEVC ID='HD_03', PROP_ID='Acme Heat', XYZ=6.0,1.7,6.4 /3 

&PROP ID='Acme Heat', QUANTITY='LINK TEMPERATURE', RTI=132., 

ACTIVATION_TEMPERATURE=54. / 

&DEVC ID='HD_04', PROP_ID='Acme Heat', XYZ=6.0,2.6,6.4 /4 

&PROP ID='Acme Heat', QUANTITY='LINK TEMPERATURE', RTI=132., 

ACTIVATION_TEMPERATURE=54. / 

&DEVC ID='HD_05', PROP_ID='Acme Heat', XYZ=10.2,1.7,6.4 /5 

&PROP ID='Acme Heat', QUANTITY='LINK TEMPERATURE', RTI=132., 

ACTIVATION_TEMPERATURE=54. / 

&DEVC ID='HD_04', PROP_ID='Acme Heat', XYZ=10.2,2.6,6.4 /6 

&PROP ID='Acme Heat', QUANTITY='LINK TEMPERATURE', RTI=132., 

ACTIVATION_TEMPERATURE=54. / 

&DEVC ID='HD_04', PROP_ID='Acme Heat', XYZ=1.8,5.7,6.4 /7 

&PROP ID='Acme Heat', QUANTITY='LINK TEMPERATURE', RTI=132., 

ACTIVATION_TEMPERATURE=54. / 

 

&END /
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