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YAMATO	
  Co.	
  Ltd.	

① Established	
  in	
  1945	
  
② Capital	
  is	
  5	
  billion	
  yen	
  
③ Main	
  business:	
  	
  
•  Design	
  and	
  installaSon	
  

for	
  air-­‐condiSoning	
  and	
  
refrigeraSon	
  faciliSes	
  

•  Development	
  	
  and	
  
operaSon	
  of	
  thermal	
  
storage	
  system	




Ultra	
  Eco-­‐Ice	
  System	
  with	
  Ｆ-­‐Ｇ	
  
	
  	
  secondary	
  	
  refrigerant	
  	
  system	
  	
  +	
  	
  brine	
  	
  ice	
  	
  storage	
  	
  system	
  	
  	
  

	


for	
  HT	
  &	
  MT	
  display	
  cases	
  	
 Patented	
  	




Problem	
  	
  for	
  most	
  exisSng	
  SM	
  
refrigeraSon	
  faciliSes	
  in	
  Japan	
  

	


・Large	
  Amount	
  of	
  HCFC	
  Systems	
  in	
  Japan	
  
	
  	
  	
  	
  	
  	
  	
  	
  :Over	
  50%	
  exisSng	
  faciliSes	
  apply	
  HCFC	
  refrigerant	
  
・	
  The	
  HCFC	
  producSon	
  will	
  be	
  phase	
  out	
  in	
  2020	
  
based	
  on	
  Montreal	
  Protocol	
  

・HCFC	
  is	
  exchanged	
  to	
  HFC	
  rapidly	




　　Rapid	
  increase	
  the	
  emission	
  of	
  HFC:	
  global	
  warming	
  gases	
  	

The	
  emission	
  of	
  Fluorocarbons	
  had	
  been	
  decreased	
  significantly	
  focus	
  on	
  the	
  
industrial	
  area	
  and	
  it’s	
  growing	
  over	
  the	
  Kyoto	
  Protocol	
  Target.	
  However,	
  it	
  will	
  be	
  
increased	
  rapidly	
  focus	
  on	
  the	
  refrigeraSon	
  and	
  air-­‐condiSoning	
  area	
  in	
  the	
  future;	
  it	
  
will	
  be	
  over	
  twice	
  in	
  the	
  decade.	




Proposed	
  by	
  YAMATO　–１	
  	
  
F-­‐Gas	
  Free	
  Ultra	
  Eco-­‐Ice	
  System　	


CO2　Refrigerator	


CO2	
CO2	


for	
  HT	
  &	
  MT	
  display	
  cases	
  	
 Patented	
  	




Proposed	
  by	
  YAMATO－２	
  	
  
Procedure	
  of	
  Brine	
  SystemizaSon	


•  Remodeling	
  a	
  Part	
  of	
  ExisSng	
  DX	
  HCFC	
  Display	
  Cases	
  
	
  	
  	
  	
  	
  :	
  Remodeling	
  a	
  part	
  of	
  HCFC	
  DX	
  coil	
  for	
  brine	
  use.	
  
	
  
	
  
※	
   The	
   examinaSon	
   proof	
   of	
   Brine	
   SystemaSzed	
  

Display	
   Cases	
   refrigeraSon	
   of	
   exisSng	
   F-­‐Gas	
  
display	
   cases	
   by	
   Ultra	
   Eco-­‐Ice	
   System	
   with	
   CO2	
  
refrigeraSon	
  is	
  brought	
  with	
  support	
  from	
  METI.	


	
  
	




ExisSng	
  Display	
  Case	
  

Brine	
  Systemized	
  Display	
  Case	
  

Brine	
  SystemaSzed	
  Display	
  Case	




Refrigerate	
  SituaSon	
  of	
  F-­‐Gas	
  Free	
  
:Brine	
  SystemaSzed	
  Display	
  Cases	


Brine	
  Systemized	
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  Display	
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  tank	
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Brine	
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P
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Outdoor	
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・Ensure	
  	
  	
  high	
   ｒｅｌｉａｂｉｌｉｔｙ	
  
	
  	
  	
  	
  ： mulSple	
  	
  CO2	
  	
  refrigerator	
  
・Ensure	
  	
  high　safety	
  
	
  	
  	
  	
  :	
  	
  low	
  	
  pressure	
  	
  	
  	
  

	
  	
  	
  Display	
  Case	
  
(Retrofit	
  /	
  New)	


Brine	
  Ice	
  Storage	
  Tank	


Brine	
  0.3MP	


Refrigerate	
  SituaSon	
  of	
  F-­‐Gas	
  Free	
  UEI	


patented	
  	


Co2	
  	
  	
  Refrigerator	
  	




　Energy　consumpSon　in	
  	
  night	
  	
  Sme	
  lower	
  	
  
than	
  	
  day	
  	
  Sme	
  	
  for	
  	
  same	
  	
  cooling	
  	
  load　　	
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Electric	
  demand	
  curve	


Over	
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Electric	
  demand	
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Brine	
  Ice	
  in	
  	
  Thermal	
  Storage	
  Tank	


Brine	
  Ice	
  in	
  	
  Thermal	
  Storage	
  Tank	
Coil　in	
  	
  Thermal	
  Storage	
  Tank	




Thermal	
  storage	
  by	
  UEI	
  
(electric	
  power)	


Heat	
  release	
  by	
  UEI	
  	
  
(electric	
  power)	


Contract	
  electric	
  power： 	
  
450kw	


UEI	
  system：
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Figure 1: Refrigeration temperature of brine-systematized display cases for mid. (0℃) 	


indoor temperature	
 display case temperature	
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Figure 1: Refrigeration temperature of brine-systematized display cases for mid. (0℃) 	


indoor temperature	
 display case temperature	


Brine-­‐SystemaSzed	
  Display	
  Cases	
  
for	
  middle	
  temperature	
  (0℃)	


Indoor	
  	
  temperature	


display	
  	
  case	
  	
  temperature	


Supply	
  	
  brine	
  	
  temperature	
  :	
  －6℃	
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Figure 2:  Refrigeration temperature of brine-systematized display cases for high- (5℃)	


indoor temperature	
 display case temperature	


Brine-­‐SystemaSzed	
  Display	
  Cases	
  
for	
  high	
  temperature	
  (5℃)	


Indoor	
  	
  temperature	


display	
  	
  case	
  temperature	

Supply	
  	
  brine	
  	
  temperature	
  :	
  －２℃	




Feature	
  of	
  F-­‐Gas	
  Free	
  
Ultra	
  Eco-­‐Ice	
  System	


①　Energy	
  saving　　　     　:	
  △ （20%＋α１）	
  
②　Electric	
  demand	
  down	
  :	
  △ （110kW－α２）	
  
③　Electric	
  power	
  cost	
  down:	
  △ （6.5M\/year＋α３）	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  actual	
  	
  figures	
  	
  (HFC-­‐UEI	
  vs	
  HFC)	
  
	
  
・　Keep	
  the	
  quality	
  of	
  products	
  
・　Ensures　high	
  	
  safety	
  (no	
  	
  high	
  pressure)	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  and	
  	
  	
  	
  	
  	
  high	
  	
  reliability	
  	
  	





