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1-1 Introduction ---Absorption Chillers--- e~ HITAGHI
Excess Heat ? We can use
Cooling Demand ?7? "Absorption Chiller’
>Chilled water
Hot water | 7°C
75-95°C

Cooling water
31°C

Absorption Chiller
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B A basic behavior of an absorption chiller

Hot water (Heat source)

_ g : — ~
4)CCogdensetL. : I 3) Generator:
c;r) enset © G| ‘ Generate the
e (rjlgerar_] q vgtptour | : - <~ refrigerant vapour
’?hne eri/rggl);tlmo e SHX by the heat of
<}-- IJ i hot water
I :
1) Evaporator: : : 2) Absorber:
Cool down the B LT A Absorb the
chilled water by =T t : refrigerant vapour
evaporating heat of : 1 from the evaporator
. ] P S
refrigerant (H,0O) _ _
Chilled water Cooling water
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Absorption

Chiller
(Chap. 4)

G
Hot water-driven Steam-driven Direct-fired
absorption chiller absorption chiller  absorption chiller-heater

Single effect Double effect

Absorption
Chillers for CGS’s

Output
Absorption
Chiller
Chap. 3)
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» System flow of CGS with absorption chiller

Cooling water

Fuel gas |mmmmmmmly = s

In case of direct fired type

Absorption chiller with auxmary waste heat recovery

90”C| IBUC

Hot water (waste heat)

Power
generator
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» Photograph of a steam-driven machine

Optimized cooling
water flow

Two-stage/
evaporator-absorber

-
-
-

-
-~

Solution flow rate control

Heat recovery generator

Hot water

—
Ll
—

.| Heat recovery
heat exchanger
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> Spec:lflcatlons of direct fired series

-MI
Capamt ratio 100 71~89

COP with no waste heat recovery
: 1.47 0.97
based on lower heating value
Fuel reduction with waste heat recovery 40% 55~69%
Efficiency of waste heat transformation 0.8 1.0

: Inlet 15° C 55° C
Temperature il EeHnels el Outlet 7° C 60° C
condition under Sl e Inlet 32° C ~
nominal (full load) Outlet 37° C
condition Waste heat hot Inlet 90° C
water Outlet 80° C
» Specifications of steam driven series
. oOperatingmode | Cooling | Heating |
based on steam input -
Steam reduction with waste heat recovery 30%
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B Currently Commercial Absorption Chillers

» Normal outlet; 7°C
Over 4°C is available

» Less than 4°C - Difficult
because of Freezing of the
refrigerant

Steam Driven Absorption Chiller
(Chilled water outlet: 7°C)

> If lower temperature was generated, it will be useful for...
1) Cold storage (Food warehouses, etc.)
2) Chilled water storage (For space cooling, peak shift/cut)
3) Reduction of chilled water flow rate by wider temperature
difference

» ,l'erMﬂ, CDTI-NEDO Joint Workshop on Energy Saving Engineering - Effective Use of Thermal Energy © Hitachi, Ltd. 2018. All rights reserved. 8
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B Cycle simulation tool was also developed for product design.

» In the conditions of validation test, the machine operated with
enough reliability without freezing or crystallization.

pﬁi ™ a
# . l i-— n‘—
tessegpuananns, SHX
4-.-——. | v E
i .
"’“{ | Ef 4—7 ¥
Pu{ ie2 = in
™ ]

Chilled water

IR~

Cooling water

Simulation tool
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input QG (kW)
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Heat input .
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_— | o071

_~—_  COP>
0.70

0 1 2 3

Chilled water outlet temperature (°C)

Validation result
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B Specifications were determined according to the simulation result

» Reliability was confirmed against freezing and crystallization by the
simulation tool.

Specifications of the 1 to 3°C output

(),, -y absorption chiller (Example)

o “ 2 _H‘rfr l5am, ltem Unit | Value
=T ‘ . Cooling capacity (Qg) kW | 105
COP (Efficiency) - 0.7

Chilled water injet cl 79

Outlet °cC | 2.0

_ Inlet °C | 27.0

Cooling water

Outlet °C | 32.0

Hot water Inlet °C 90.0

(Heat source) Outlet °C | 72.0

Power consumption (approx.) (W) | kW 5.7

Electricity Efficiency (Qgz/ W) 18.4

External view of prototype
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The developed new absorption chiller can supply 1~3°C chilled
water, it can be applied for cold storage, food process, or cold heat
conveyance usage with large temperature difference etc.

Refrigeration Cold Storage Air-Conditioning

Outlet Temp. -10°C -5°C 1°C 4°C 7°C

-50°C Ammonia-water Conventional System

system -5°C LiBr-water sstem

Process of food
product

Conventional System

Process of

Synthetic Large temp.

rubber difference Conventional

Air conditioning

Process of heat transpo

Synthetic
fiber

A r"e’M‘r CDTI-NEDO Joint Workshop on Energy Saving Engineering - Effective Use of Thermal Energy © Hitachi, Ltd. 2018. All rights reserved. 1 1




Johnson ﬂ/)[
4-1 Single Effect Double Lift Absorption Chiller <™ FITACHI

HITACHI

nnnnnnnnnnnnnnnnnnnnnnnnn

Nowadays, more than half of the primary energy, produced
in the field of transportations, industries, and commercials,
is not utilized but wasted as waste heat.

\ 4

To “reduce”, “recycle”, and “reuse” these unutilized heat,
the project “Research and development of innovative
utilizing technology of unutilized heat energy”
commissioned by NEDO has currently been proceeded.

¥

Single-Effect Double-Lift (SEDL) absorption chiller, which
enables to decrease utilizable temperature of waste heat
(produced in industrial field, etc.) down to lower range and
recover heat with approx. 200% of temperature difference
than conventional model.

o
'; — rhg’”‘r CDTI-NEDO Joint Workshop on Energy Saving Engineering - Effective Use of Thermal Energy © Hitachi, Ltd. 2018. All rights reserved. 1 2




4-2 Single-Effect Double-Lift Absorption Chiller “""

Johnson ?})I

HITACHI
Air conditioning solution:

B Prototype external view and specifications

Through the various studies, we have developed a novel product
which is named “Single-Effect Double-Lift ”
Then, manufactured a prototype with these technologies

targeting for actual use.
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External view of prototype

" TherMAT

Specifications

Model DXS
Cooling capacity kW 176 ~ 4395
. In °C 13 12
Chilled water*
Out °C 8 7
. In °C 31 27
Cooling Water*
Out °C 36.5 33
I [}
Hot water n c 9 9
(Heat source) | Out °Cc 55 51
COP(Based on heat input) 0.70 0.72
For Asia
Remarks (Japan, etc.) For Europe

2 Large capacity model is applicable for large temperature difference

© Hitachi, Ltd. 2018. All rights reserved.
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B Selection Chart of SEDL Absorption Chiller

We can choose various temperature of hot water and cooling water.

DHS Hot Water Inlet Temp. vs DHS Hot Water Outlet Temp.
70

Cooling Water

Inlet Temp. :31°C ..
Cooling Water T —

50 Inlet Temp. :27°C o ———

Cooling Water s
40 - Inlet Temp..:23°C eSS eccccccnccccccccena

DHS: Driving heat source, Chilled water: 13->8°C

DHS Hot Water Outlet Temp. (°C)

30
80 85 90 95
DHS Hot Water Inlet Temp. (°C)
'w:)’ I q q, yﬂl CDTI-NEDO Joint Workshop on Energy Saving Engineering - Effective Use of Thermal Energy © Hitachi, Ltd. 2018. All rights reserved. 1 4
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B Assumed Application; District Heating Network

» SEDL absorption chillers are expected to be used in district heat,
solar system and distributed energy systems.

Hot water SEDL chiller
demand i«

Q]llllh!

Fw —‘—"_‘jl.;v“'."-'.
| L
‘r . -’l.-' <zl
| (e '

| . b B

%JégiiﬂievrieTﬁkyﬂi T L
EFD“ Commercial
Industrial Gas-engine demand
waste heat, power gen.
Power plant (CHP)

» Wide temperature drop in hot water (i.e. 95 — 55 = 40 °C) reduces
the hot water flow rate and pumping power of the system.
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Temp.: 50°C

(75°C)

Single-effect Hot water-driven Steam-driven Direct-fired
Double-lift absorption chiller absorption chiller absorption chiller-heater
absorption chiller

Absorption Chiller
with waste heat
input

1to 3°C Output |
Absorption Chiller ¢

. TherMAT
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For the purpose of the waste heat recovery, we newly added
following products up to our lineup.

1) Absorption Chillers for Co-generation Systems;
Single-double effect chillers are available that can use
steam and hot water at the same time

2) 1 to 3°C Output Absorption Chiller;

Using single-effect cycle, 1 to 3°C chilled water is obtained
from some 90°C hot water, with the COP of 0.7 or higher

3) SEDL Absorption Chiller;

It picks up the heat from some 95°C hot water until it is
cooled lower than 55°C

We are ready to fit our heat driven chillers to your demand!
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