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Welcome to the IDEA Webinar Series

 The webinar will start promptly at 1:00pm EDT (Boston time) and is scheduled to last sixty (60) minutes; including 
time for questions.

 Please mute your phone during the webinar.  All lines are muted.

 If you are having problems with video or audio, please send a note via the Chat Box function on the right side. Click 
the Chat box and choose – “Chat privately to Cheryl Jacques (host)”. Or call to IDEA at +1-508-366-9339.

 Questions to Presenters: Please enter your Questions in the Q&A box at the lower right of the screen.  These 
questions will be moderated and addressed as  time allows.  We plan to handle Q&A at the conclusion of the 
presentation.

 Survey: Please complete the brief on-line survey following the webinar.

 Webinar Download or Streaming: Webinar will be recorded and available via download or streaming.  Slides will be 
made available in pdf format.  Please visit www.districtenergy.org.
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Upcoming IDEA Conferences
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Speaker:

Rajesh Dixit

Director – Global Product Management  

Johnson Controls York PA 

Moderator:

Rob Thornton

IDEA President & CEO

Speaker and Moderator
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Learning Objectives

 Absorption Chillers - District Cooling Applications

 Absorption Heat Pumps - District Heating Applications
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Outline

1. Overview of the Technology

2. Real World Applications

3. Conclusions
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Evaporator Absorber

GeneratorCondenser

Cooling (Condenser) Water
Outlet 35°C/95°F to cooling
tower

Driving Heat Source
Steam 4.5 ~ 145 psig
Hot Water 160°F ~ 375°F
Direct gas/oil fired
Exhaust gas fired

Chilled Water
(Typically Inlet 12.2°C/54°F
Outlet 6.7°C/44°F) 

Cooling (Condenser) Water
Inlet 29.4°C/85°F

Four Basic Components

Chiller Mode
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Evaporator Absorber

GeneratorCondenser

Heating water supply
~ 90°C/194°F to 
application

Typically driving Heat Source
such as steam 
2-8 bar(g)/
30-120 psig  or direct gas fired
Or high temperature hot water

Low temperature 
heat source 
(Typically 30°C/86°F - 50°C/122°F) 

Return Heating
water from application

Four Basic Components

Heat Pump Mode

8



Overview of the Absorption Technology
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1. Water as the refrigerant, Lithium Bromide as the absorbent

2. Driven by waste heat, low cost natural gas, renewable energy

3. Very less (negligible) electric consumption by the unit

4. Around ~ 75 years

5. Thousands of commercial, industrial installations worldwide



DISTRICT COOLING APPLICATION

22,500 TONS STEAM DRIVEN
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Gas turbine
2MW

G

Boilers
45,000 kg/hr×2

24,000 kg/hr×1
2,000 kg/hr×2 

WHRB

Absorption Chillers
5,000 Tons×3
2,500 Tons×2
1,250 Tons×2

Steam for
Heating

Steam for Cooling
8 bar(g) 115 psig

15°C/59°F

7°C/44.6°F

32°C/89.6°F

40°C/104°F Chilled Water

Condenser Water

SYSTEM INVOLVES STEAM ABSORPTION CHILLERS



DISTRICT COOLING APPLICATION

17,100 TONS STEAM + ELECTRIC
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Boilers
23,000 kg/hr×3
6,000 kg/hr×1

Absorption  2000 Tos×8

Steam for Heating

32℃

Centrifugal 550 Tons×2

Electric power

Condenser
Water

Chilled Water

Steam for Cooling
8 bar(g) 115 psig

13.5°C/56.3°F6.5°C/43.7°F

32°C/89.6°F

40°C/104°F

SYSTEM INVOLVES STEAM ABSORPTION AND                          

ELECTRIC CENTRIFUGAL CHILLERS



DISTRICT COOLING APPLICATION

8250 TONS STEAM+ELECTRIC+HEAT STORAGE

12

Boilers
12,000 kg/hr x 2
2,000 kg/hr x 4

Steam for Heating

Absorption  1,500 Tons×4

Centrifugal 1,000 Tons×1
750 Tons×1

Electric power

Centrifugal 
500 Tons×1

Electric power
(night-time)

Low Temperature Water 
Heat Storage Tank

Steam for Cooling
8 bar(g) 115 psig

32°C/89.6°F

40°C/104°F

32°C/89.6°F

4°C/39.2°F

32°C/89.6°F

Condenser
Water

7°C/44.6°F

7°C/44.6°F

13°C/55.4°F

13°C/55.4°F

SYSTEM INVOLVES STEAM ABSORPTION,                                

ELECTRIC CENTRIFUGAL CHILLERS                                                   

AND LOW TEMPERATURE WATER HEAT STORAGE

Chilled 
Water



DISTRICT COOLING APPLICATION

61,000 TONS HYBRID SYSTEM
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Gas turbines
4MW×1
4.5MW×1

G

Boilers
66,000 kg/hr×2
33,000 kg/hr×1

WHRB

Steam Centrifugal 10,000 Tons×3
4,000 Tons x 1

Steam for Heating 
10 bar(g) 145 psig

Steam
39 bar(g) 
565 psig

Steam Centrifugal 2,870 Tons×1

Absorption 2,065 Tons×2

Centrifugal 5,000 Tons×4

Electric power

Steam 2.7 bar(g) 39 psig

32°C/89.6°F

32°C/89.6°F

4°C/39.2°F

4°C/39.2°F

12°C/53.6°F

12°C/53.6°F

12°C/53.6°F

4°C/39.2°F

SYSTEM INVOLVES STEAM CENTRIFUGAL,                                  

STEAM ABSORPTION AND ELECTRIC CENTRIFUGAL CHILLERS

32°C/89.6°F

32°C/89.6°F



DISTRICT COOLING APPLICATION

20,200 TONS HYBRID SYSTEM

14

Boiler
30,000 kg/h×3

Absorption  2,600 Tons×5

Centrifugal 3,000 Tons×1, 800 tons×1

Electric power

Centrifugal 2,400 Tons×1

Electric power (night-time)

Ice thermal storage tank
3,950 RTh×1
7,040 RTh×1
3,210 RTh×1

The waste disposal center

H-EX

Steam 8 bar(g) 115 psig 80°C/176°F

60°C/140°F

Steam 8 bar(g)  115 psig

32°C/89.6°F

40°C/104°F

7°C/44.6°F

7°C/44.6°F

32°C/89.6°F

32°C/89.6°F 14°C/57.2°F

Condenser
Water

Chilled 
Water



DISTRICT COOLING APPLICATION

6,600 TONS HYBRID SYSTEM
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Boiler 2.5t/h×6

Steam 6 bar(g) 90 psig (for heating)

Direct Gas Fired Absorption
1000 Tons×2    700 Tons×1

Centrifugal heat pump 1,600 Tons×1
500 Tons×1

Electric power

Centrifugal 800 Tons×1

Electric power (night-time)

Chilled water Heat storage tank (3800 m3, 135000 ft3)

HX

GEG 0.6MW×2 G
Gas

Gene-link Absorption 1000 Tons×1

Gas

Recycle Sewage Water

16°C ~ 24°C
61°F ~ 75°F

32°C/89.6°F

32°C/89.6°F

32°C/89.6°F
36°C/
97°F

7°C/45°F

16°C/61°F45°C/
113°F



GAS ENGINE BASED CHP SYSTEM

UNIVERSITY CAMPUS COOLING
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1. CHP SYSTEM EFFICIENCY 84.7%

2. DELIVERS 6°C/43°F CHILLED WATER

3. DRIVEN BY JACKET HOT WATER

105°C/221°F    75°C/167°F



INDEPENDENT MICRO GRID

LARGE AUTOMOTIVE
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1. CHP SYSTEM

2. DELIVERS 8°C/46.5°F CHILLED WATER

3. DRIVEN BY JACKET HOT WATER

110°C/230°F    70°C/158°F



ABSORPTION HEAT PUMP

THERMAL POWER PLANT
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Evaporator Absorber

GeneratorCondenser

Heating Water Supply
For District Heating 14177 KW
75°C/167°F 

Driving Heat Source 8197 KW
Extracted Steam from Power Turbine
8 bar(g) or 118 psig

Low Temperature 
Heat Source 5980 KW
Cooling Tower Water 
Inlet 20°C/68°F
Outlet 15°C/59°F 

Return Heating
Water From
District Heating
40°C/104°F
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ABSORPTION HEAT PUMP 28 MW

THERMAL POWER PLANT

1. Two Units, Each 14 MW

2. Heating COP 1.73

3. Annual Heating Hours 2,880

4. Annual Amount of Coal Saved 

4,232 Tons

5. Annual Amount of CO2 Avoided 

11,173 Tons

6. One Year Payback



Evaporator Absorber

GeneratorCondenser

Heating Water Supply
For District Heating 16154 KW
68°C/154°F 

Driving Heat Source 9512 KW
Industrial Process Steam
7 bar(g) or 103 psig

Low Temperature 
Heat Source 6642 KW
Cooling Tower Water 
Inlet 26°C/79°F
Outlet 18°C/64°F

Return Heating
Water From
District Heating
48°C/118°F

20

ABSORPTION HEAT PUMP 48 MW

CHEMICAL FACTORY

1. Three Units, Each 16 MW

2. Heating COP 1.69

3. Annual Heating Hours 4,320

4. Annual Amount of Coal Saved 

10,576 Tons

5. Annual Amount of CO2 Avoided 

27,922 Tons

6. One Year Payback



DISTRICT HEATING 

BIOMASS BASED SYSTEM
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1. DRIVING HEAT SOURCE – HOT WATER FROM BIOMASS BOILER (170°C/338°F)

2. EVAPORATOR WATER COOLS FLUE (EXHAUST) GASES FROM THE BOILER

INLET 49°C/120°F OUTLET 40°C/104°F

3. HEATING CAPACITY 15 MW, COP 1.67

4. DELIVERS 88°C/190°F FOR 100,000 HOMES

5. PRIMARY ENERGY CUT BY 17%

6. PAYBACK ~ 2 YEARS

7. CO2 EMISSIONS REDUCED BY 41,000 TONS ANNUALLY



Boiler

Power 
Turbine

Generator

Surface Condenser

Heat Pump
Condenser

Heat Pump
Evaporator

Steam 
Condenser

Cooling  
Tower

Steam

Exhaust Steam

Condensate water

Steam

Cooling water 22C

Cooling water 18.7C
5642 T/H

Exhaust Steam
0.25 MPa

Condensate water
74C

Hot water supply 64.3C

Hot water return 55C
6203 T/H

Condenser outlet 59C

1.5MPa@420℃
55.8 T/H

STEAM TURBINE DRIVEN

CENTRIFUGAL HEAT PUMP



Conclusions
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1. Driven by waste or low cost heat

2. Water as the refrigerant

3. Ideal for District Cooling and District Heating

4. Fast payback

5. Saves energy, water and cuts emissions

6. Truly green sustainable solution



Acknowledgements

 Hitachi-Johnson Controls A/C Japan

 Shuichiro Uchida

24



Thank you for attending

be-chillersolutionsmarketing@jci.com

http://york.com/absorption-chillers
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mailto:be-chillersolutionsmarketing@jci.com
http://york.com/absorption-chillers


Questions?
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November 15th, 2018  

Absorption 101

https://www.districtenergy.org/events/webinars

Registration – Future Webinars
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