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YHAP
Absorption heat pump

Custom capacities from 1 MW to 40 MW

Achieves highest energy and water savings
while helping reduce CO, emissions

The YORK® YHAP absorption heat pump saves energy by
transferring heat (energy) from waste heat sources to increase
the temperature of supplied hot water. The additional heat
(energy) required by a heat pump system is far less than needd
by a boiler.

YHAP absorption heat pumps are ideal for district heating
and industrial process heating applications, because they take
advantage of waste heat energy found in industrial facilities
and deliver high-temperature hot water.

Maximizing performance by design

Driving heat sources: YORK® absorption heat pumps use a
variety of driving heat sources, such as jacket water from

a gas engine, low to high pressure steam, direct fired or
even exhaust gas. As a result, the unit helps reduce primary
energy consumption, water and carbon dioxide emissions.
The YHAP design is also more efficient and reliable than
conventional designs, because it employs innovative, 2-step
evaporation and absorption technology.

To meet the needs of different heating applications, two types
of YHAP absorption heat pumps are available:

Type | heat pump, also referred to as a heat amplifier, is
driven by a high-temperature driving heat source in the
generator section.

Type Il heat pump, also referred to as the heat transformer,
is driven by a medium-temperature driving heat source in
the generator and evaporator sections.
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Two Types of YHAP Heat Pumps

Type |
Driven by high-temperature driving heat source in generator

High-temperature @ (-
driving waste heat source

Medium-temperature
heating water

Low-temperature ()------
waste heat source

Type |l
Driven by medium-temperature driving heat source in generator
and evaporator

---------- High-temperature
.......... heating water

Medium-temperature
driving waste heat source

""""""" Low-temperature
__________ cooling water
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Type |
Flexible Operating Envelope

The Type | heat pump, also referred to as a heat amplifier, is driven by a high-temperature waste heat source in the generator
section. The low-temperature waste heat source is fed into the evaporator section. With these two heat sources, the Type | heat
pump amplifies and provides useful medium temperature heat from the absorber and condenser section.

How it Works

Medium-temperature heating water supply
up to 95°C / 203°F for various applications

High-temperature driving waste heat
source such as steam

Condenser J}------- Generator h 2-8 bar(g) / 30-120 psig or
Exhaust Gas | Direct Fired / Hot Water

________ Absorber Return hgatllng water
from application

Exhaust Gas / Direct Fired / Hot Water
Low-temperature waste heat source
typically 30°C / 86°F - 50°C / 122°F

TN

Evaporator

Heat Balance

Compared to the typical steam boiler's 0.93 Coefficient of Performance (COP), the Type | unit provides a COP as high as 1.7*, delivering
up to 95°C (203°F) hot water for various heating applications. This unit also provides a good turndown over a range of heating loads.

Performance of Boiler Compared to Absorption Heat Pump

Steam from Boiler Absorption Heat Pump (Single Effect)

100 Units
High-temperature
driving waste

Steam heat source 170 Units
T A Medium-temperature
heating water supply
Hot Water
* YORK double-effect absorption heat pumps are also available 70 Units

Low-temperature

with heating COP as high as 2.3 on a case by case basis.
waste heat source
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Type | Industrial Application

The Type | unit produces a high amount of medium-temperature
heat from the absorber and condenser section based on

a relatively smaller amount of high-temperature waste heat in
the generator section and low-temperature waste heat in the
evaporator section.

In this Type | application, the extracted steam at 0.5 MPa(g)
from the power steam turbine is the driving heat source in the
generator section. The water diverted from the cooling tower
is the low-temperature waste heat source that is fed into the
evaporator section. The heat pump delivers 90°C (194°F) from

the absorber and condenser section, which can be used for
district heating or boiler feed water pre-heating. This application
saves primary energy, reduces steam and water consumption and
helps cut emissions.

With a Type | absorption heat pump, it is typical to have

a heating COP of 1.7, meaning 1.7 units of heat is obtained
from the absorber and condenser with a 1.0 unit of driving
heat source in the generator and .7 units being in the
evaporator section.

Steam Turbine

. Steam / Generator
Boiler 4 \ Electric Power
Extracted
Steam Y
0.5MPa(g)
Exhaust Steam Condensate
Return
A 4
Supply District
Heating Water 90°C VIV
< JAVAVAN
Low-
o o 1] temperature A Cooling Tower
Return District waste heat
Heating Water 50°C source 45°C

35°C

Heating COP 1.7
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Type Il
Flexible Operating Envelope

The Type Il heat pump, also referred to as a heat transformer, is driven by a medium-temperature waste heat source in the
generator and evaporator sections. This unit transforms and provides small, useful high-temperature heat from the absorber
section. The rejected heat from the condenser can be used as the cooling water for other applications.

How it Works

High Temperature Heating water
(100°C / 212°F - 140°C / 284°F)
for application

Evaporator |--------- Absorber
Portion of the input
heat rejected
(20°C / 68°F - 32°C / 90°F) ) >

may be used for other applications

.
.
.

Medium Temperature Driving
waste heat source
naenser j--------- ner r
Condense Generato (80°C / 176°F - 100°C / 212°F) from
engine jacket or industrial process

The Type Il heat pump with a COP of 0.47 can deliver high-temperature hot water up to 140°C (284°F), which is ideal for industrial
processes. This unit also provides a good turndown over a range of heating loads.

Heat Balance
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Type Il Industry Application Process Heating Application

With a Type Il absorption heat pump, it is typical to have a
heating COP of 0.47, meaning 0.47 units of heat is obtained
from the absorber with a 1.0 unit of driving heat source in the
evaporator and generator. The 0.53 units of heat rejected in the
condenser can be used for other process applications.

Driving Heat Source
Gas Engine Jacket Hot Water

In this Type Il absorption heat pump application, the jacket water
of the gas engine at 90°C (194°F) is the driving heat source.

The heat pump delivers 137°C (279°F) from the absorber section
that can be flashed in a tank to produce low-pressure steam at
0.2 MPa(g) for process heating. A portion of the input heat is
rejected through the condenser section and is used for other
purposes in the facility.

Industrial

Process

0.2MPa(g) /
30 psig
Steam

Gas Engine

7\ 32°C/90°F A
Industrial \‘J

85°C/
185°F Hot Water

Heating

137°C/
279°F

ondenser
Evaporator

Generator
b 4 4
Absorber

Process /p m
27°C/81°F S

O
90°C/ 194°F

Heating COP 0.47
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