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XEZALE CO2 emission of the world

Total GHG Emissions in 2004
(excludes land use change)

% of Tons CO2
Country MICO2 Rank World Total Per Person Rank
United States
bf America 5,888.7 : _ 19.80% 20.1 (7)
I
I
China 52048  (2) : 17.50% 4.0 (73)
European o
Union (25) 4,017.1 ) 13.51% 8.8 (37)
Russian
E deration 1,575.3 (4) 5.30% 11.0 (24)
Japan 1,304.2 (5) 4.39% 10.2 (28)
India 1,199.0 (6) 4.03% 1.1 (122)
Germany 856.6 ) 2.88% 10.4 27)
United
Kingdom 551.3 (8) 1.85% 9.2 (35)
Canada 549.1 ) 1.85% 17.2 (10)
Korea (South) 507.0 (10) 1.71% 10.5 (26)
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I n the past 50 years, the average

increases by about 0.683 .




YERALE Energy supply Comparison

B Different from the other
countries, in China,
almost 70% energy
supply comes from Coal.

Energy consumptionin
building section occupies
about 1/3 of the total.

Optimizing the energy
supplying structure and
clean energy, renewable

technologies are ey i
important. po
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Construction area billion*0.1m?2 80% new building: high

energy consumption

95% old building: high
energy consumption

Only 10 15 meetthe
national standards 6
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Major technologies in China

@ Silica-gel water adsorption chiller

@ Two stage LiBr-water absorption chiller

@ Novel configuration of desiccant cooling system

@ Small size single effect absorption chiller

@ éé

U  Solar adsorption Chiller

A Powered by 55 85°C hot water

A Suitable to be driven by solar water
heater or waste heat from other
sources

A Small mass production
A" 10 kW, 20kW,50kW, 100kW,200kW
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Parameters Performance Unit
Cooling power 8.5 kw
Chilled water 10 °C
Chilled water flow rate 15 t/h
Cooling water inlet 32 °C
Cooling water flow rate | 5 t’/h
Hot water inlet 85 °C
Hot water flow rate 3.6 t/h
COP 0.4
Weight 15 t |
Power AC 2 G220\-50Hz




rEiart  BKW silica-gel adsorption chiller
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Solar cooling, heating hybrid system in a Green Building

A2 silica gel water chillers

A 150 m2 of U-type ETC;

AT, =5585°C

= Q. =15 kW, Solar COP=0.15
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Solar cooling
used to cool
a grain depot
in

China (2004)
Asolar
powered
water-
heating unit:

A50 m? of
evacuated
tube
collectors

Askw

cooling

Cooling capacity (kW)

L

10KW
adsorption
chiller

3
L

IS
L

o0, o—cor,,

T 3 D:@gn :
? g 1§ |
: 2

@T W@@J\

]

Mwo P
& : z%f'
& ! |

T T T
0 500 1000 1500 2000

Time (s)

n 1%

0.044 0.048 0.052 0.056 0.060

(T TNy 1 (M-CWy 3

cin ar

g Solar grain cooling (adsorption chiller) (2005) (almost the
same as last year)




@ YExdr ¥ Solar adsorption cooling in grain depot(2006)

Yangzhou (2006) Sugian (ZOQGJT

i Pavilion of National state power company
@iﬁx@x%

2 adsorption chillers are used
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N Two-stage LiBr water absorption chiller
@ YEXAAE

Refrigerant
pump.

Low pressure
absorber

Solution pump

LPG ~ Law pressure gencrtor

70kW two stage absorption chiller

Guangzhou, China; 1994
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% Solar driven two stage absorption cooling project in Jiangmen,
Guangdong, China(1997)

solar flat plate collectors: 500m?
Hot water: 753 ;

chilled water: 9 3

Cooling capacity: 100kW
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Auxiliary heat source: Oil boiler |



Solar absorption cooling in Tianpu
Co., Beijing, China(2003)
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Tower Solar thermal Collector Solar PV System
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Solar absorption cooling in Beijing Solar energy institute
=

360kW solar cooling project (heat pipe solar
collector)
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- %Solar +waste heat absorption cooling project in QingDao
r#id Olympics center

solar flat plate collectors: 600
m2

Hot water: 75-90 3 ;

chilled water: 12-15 3
Cooling capacity: 600 kW
Auxiliary heat: waste heat
from power station
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@;ﬁxu% Solar air conditioning in Himing Group

iao Tong Universit

Collector area: 9188m~2

Absorption chiller
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HaiTai Information Plaza, Tianjin
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Itis not so successful
and stopped till now.
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’ Broad solar absorption cooling }T

. Hybrid VCS/Two-stage desiccant cooling
”"‘Qriven by solar flat plate water collector

Cooling tower [

Hybrid solar air

Conditioned ~ conditioning system ¢ Process air outlet

Regeneration =
air @ inlet .

Regeneration

’ air outlet
inlet

U Cooling capacity of TSDC: 10 kW
U Flat plate solar collector
U Collector area: 90 m2(72m2was used during test




iao Tong Umversnty

@;;Xgug Two-stage Solar DCS Installed in Jiangsu, China

Solar collector

o
Water tank /ﬁ{v @

Hot water
Cooling water

Refrigerant

iGpiwaten Makeup water .
P - Regeneration air
i | Process alr
Domestic hot water
Flow rate sensor

Temperature sensor

Temperature and
humidity ratio sensor
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RA =D |
i VAC _“,."/ﬁ;‘\;,:,_ : VSAV
L. _._Condenser . _ . _._. 1 + Hﬁﬁl"

(DW: Desiccant wheel; HE: Heat exchanger; V: Valve; AA: Ambient air; SA: Supply air; RA: Return Air; EA: Exhaust air) )

Two-stage Solar DCS using air collector in Shandong,

X#ZX4£¥ China

U Cooling capacity: 20 kW
U Solar air Collector
U Collector area: 140 m?
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Solar driven ORTS desiccant coolino
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Jiao Tong University

Rotation
speed

503 903 heat
resource

Thermal COP > 1

Convert more than 50%
solar radiation to
capaubility of
dehumidification
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System Design
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