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We are

HPTCJ
Heat Pump & Thermal Storage Technology Genter of Japan



€ Foundation 1986
€ Activities Public Dissemination/Promotion
Technical Support

International Activities
€ Membership 98 companies / organizations
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We are

conducting international activities including Technology Collaboration
Programmes (TCPs) on Heat Pumping Technologies and Energy Storage
by IEA and other activities.

1. Technology Collaboration Programme on Heat Pumping Technologies (HPT TCP)

= Annex 54: Heat pump systems with low GWP refrigerants é@\

= Annex 58: High-Temperature Heat Pumps

2. Technology Collaboration Programme on Energy Storage (ES TCP)

= Annex 36: Carnot Batteries Stc:-rag‘@
= Annex 37: Smart Design and Control of Energy Storage Systems

3. Other international activities R
= Asian Heat Pump & Thermal Storage Aslan Heat Pump Y erma
Storage Technologies Network

o



What is Heat Pump?

Heat pumps in our lives
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Air Conditioner Refrigerator

Energy efficient heat supply by HPs
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Clothes Dryer Water Heater

Renewable energy utilization by HPs
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Solar heat is slored in the air,

*hotovollaic powér
Direct use lar ligh

[Direct use of solar heat] Heat pump [air conditioner, heat
Heat pumps extract heat  Pump water heater, etc.)

directly from the air. [Indirect use of solar heat]



Expanding Heat Pump Utility

Thanks to Technological Advancement, Heat Pump Application has
Diversified, and Extended into Various Fields and Applications
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Mechanism of Heat Pump

1:Heat Pump Transfers Heat Without experimental image version (hptcj.or.jp)



https://www.hptcj.or.jp/Portals/0/data0/e/learning/course/abridge/e_1.html

Heat Pumps are applicable to all sectors.

Refrigeration and heating capacity Process cooling for industrial use

oW Cold storage Steam recycling
(ki) warehouse and Air-conditioning in for industrial use
1,000 refrigerator for buildings and plants For
business use (cooling and heating) industrial
use
100 Display For
case Hot water bungﬂr:ggs
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Freezing For
storage _ residential
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Clothes dryer Use
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Energy Efficiency improvement of HPs
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Building sector x Heat pumps




Heat Pump used Iin building sector

Chilling Unit Centrifugal Chiller
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For air conditioning

Decentralized

Centralized system

system
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PAC

Y T
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VRF

Small size offices

Residences Small size stores or clinics

Mid size stores or schools

Mid size buildings or shopping centers

Large size hotels or high-rise building;

100 m?

3RT

1,000 m?
30RT

10,000 m?
300 RT

100,000 m2 Total floor area
3,000 RT Cooling capacity
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For air conditioning

Outdoor Outdoor Outdoor
unit _unit unit

Lobby

Decentralized system

Heat pump chiller

Air handling unit

Guest

[ o room

Guest
room

Bénquet
hall

Lobby

Thermal
storage
tank

Centralized system
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Case study 1 Chilling Unit

Current system
Heat pump chiller

Conventional system
A type heavy oil fired absorption water
heater-chiller

CO2 emissions reduction

Primary energy consumption reduction

reduction
- . [ Specifications]
Use of building: Hospital Comparison of an annual simulation under the same air
Total floor area: 10,000m? conditioning load conditions.
= = B CO:z emissions intensity:
Construction completion: 2008 E,gj':tridw: 0.555 kg_t% JKWh (¥1)
(replaced) .:; type heavy oil: 2.71 kg-CO,/L (*2)
= = = = . rimary energy intensity:
Air condltionmg equipment: Electricity: 9.76 MJ/kWh(*3)
Heat pump chiller A type heavy oil : 39.1 MJ/L (*4)
(*1) Greenhouse Gas Emissions Calculation and Reporting Manual Ver. 2.17(2007)

520kW X 2 units (*2) “Act on the Rational Use of Energy "(values as amended in 2006). 1 3



Case study 2 Centrifugal Chiller

Use of building: Office building

Total floor area: 163,000m?2

Construction completion: 2006

Air conditioning equipment:
Water thermal storage + Centrifugal chillers
Centrifugal chiller 3,481kW capacity X 2 units
Inverter centrifugal chiller 3,481kW capacity X 1 unit
Heat recovery Centrifugal chiller 1,723kW/ 2,109kW X 1 unit

(using sewage heat)
Thermal storage tank 6,470m?3

Current system

Centrifugal chiller +
Heat recovery Centrifugal chiller + Water thermal storage system

Conventional system
Gas fired absorption water heater-chiller + boiler

CO2 emissions reduction [Specifications]
Comparison of an annual simulation under

the same air conditioning load conditions.
B CO:z emissions intensity:
Electricity: 0.372 kg-CO,/kWh (*1)
- City gas (13A): 2.08 kg-CO,/Nm? (*2)
reduction B Primary energy intensity:
Electricity: 9.76 MI/kWh(*3)
= = = City gas (13A): 46 MJ/Nm?3(*4)
Prlmary energy Consumptlorl rEd uction (*1) Tokyo Electric Power Co. Inc. Sustainabilty report
2006
(*2) Greenhouse Gas Emissions Calculation and Reporting
Manual Ver. 2.17(2007)
(*3) “Act on the Rational Use of Energy "
(as amendedin 2006).
(*4) Tokyo Gas Co., Ltd. CSR report 2006

C
reduction
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Industrial sector x Heat pumps




Applicable area of heat pumps by biz categories

Heating, Drying, Distillation

Air-
conditioning

Process Cooling

150°C
Textiles
. Drying Dye Process
s Ethyl Drying
Alcohol
Purification Dr'_-..flng
Sterilization .
- : Laminate
207 gllrgﬂgjl;tiun Processed
Fermentati::}n Papgr Binng
30°C
Factory Central/Stand-alone Air
20°C Textile Humidity
Optical Disc Mould Product Control
Substrate Machining Oil- Cooling Preservation )
Cleaning Cooling, Rice Cooling g '“"tT‘?"gf}e'a:“'e
Quenching Tank ontrol, Lise
o Clean Room Coaling Reaction Roller Cooling,
2°C Humidity Vessel Glazi_a Process
Control Cooling gg?" . Cooling
0°C ge (Single Stage Compressorn)-
Fermentation
Reaction Tank
-20°C Management
S -
Freeze Drying (Dual Stage Compressor)
Icecream
Low .
60°C Temprature ﬁggﬂc:;ural
- Brittle Fracture Freezing
Equipment/ Steel/ Ceramics/ Rubber/ Chemicals Food Product  Textiles Printing
Machinery Non Ferrous Stone Plastic

Metals
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Use of Energy In Factory

Power
grid

Fossil
fuel

4[ Electricity Jf

Co-generation

Boiler
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Typical application
Before

Cooling process

Cooling of food/
Fermentation
tank

Cleaning/
Sterilization

Cooling process

Cooling of food
Fermentation
tank
etc.

Cleaning/
Sterilization

Boiler
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Case study

Noodle manufacturing flow

Food Manufacturing factory (Noodle)

Raw material

\ 4

Blending

\ 4

Rolling

\ 4

Cutting

Packing

Noodle is boiled for 8 to 10 minutes.
—— .

e : |
|y

Boiling tank
Noodle is chilled to 5 to 7 °C.

Shipment 19




17°C
Make-up water ‘l’

17°c @EW C0O2 emissions
A39%

Steam boiler Boiling tank Cooling tank
(98°%C) (2°c)

Energy
consumption

A28%
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Japanese Manufacturers of Industrial HPs

Hot water HPs Hot air HPs
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lHPTﬂJ

ase Studies

https: //WWW hptC| or. |p/e/publ|cat|on/tab|d/790/DefauIt aspx



https://www.hptcj.or.jp/e/publication/tabid/790/Default.aspx

l HPTGJ

Thank you!
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