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Product Structures and Refrigerants

% T DDP5GWP A9}
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@ 4R A6 EREHAE

FA R 5 * e 224 10 6 RAT WA R = S Mk SR ARIE AT X 8
The best matches of refrigerants and products are very
Important for the performances of products

>

>
>
>

#1247 M ) 4 M /Thermodynamic properties of
refrigerants
A #/Usages of product
& 4T I 2L/Operation conditions
4z 4P /Safety
Yo FTEREA R R & A T3 X4 H/Flammable

refrigerants prefer hermetic structures

MTRABOFAZTAR
Split air-conditioners — Window type air-conditioners
B X T AMNE KIAF A

Multi-connected air-conditioning units — Water chillers/Heat pumps

Besides the essential considerations of ODP and GWP
It is important to pay attention to:

@ Suitable refrigerant for a certain purpose

@ Suitable product structure for a certain refrigerant
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—R22
—RI134a
---R32
---R290
1 —R417A
---R410A
---R717/NH3
==R245fa
---R744/C0O2
0.2 + —RTI8/Water _,**
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I F1E 77 /Saturated Pressure MPa
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R290
—R417A
—R410A
=-R245fa
--R717/NH3
--R744/CO2
=+ R718/Water

% ¥ /saturated vapor Density kg/m®
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Product Structures and Refrigerants

0 T ##/Example
AT R 885 %5

& # K 2 /Heat Pump Water Heater
®iE B H A H: CO,/Best Refrigerant: CO,

P -

A1

K.‘h .

B 2R Fe g )

Enough experiences and abilities
already

AT 6y — R E

We are doing it in this way

Temperature [°C]

e T /Example
ARYE H) 8 0 74 2 - S M)
# F 4 8% /Building Heating with CO, as refrigerant
RiE W4HMH: H & X/Best Structure: Cascading

ate r R134a l

CO, Refrigerant KRN { l
100 - B o] =
20l oo A7) . COp Refrigerant 1
l Minimized At/ |- -
60 oo e A L aWaterg,
) - S — ."‘h w—
0 s , © -1
4 e R R S ST (e =y ]
3.0 3.2 3.4 3.6 3.8 4.0 4.2 Normal Refrigerant

Entropy, [kl/kg K]
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High Energy Efficient Technologies of R & AC Equipment and Systems

1.

TERERKG=AE K
3 steps to energy saving
@D FHEH/High EE components
@ % %A%/ Optimal designs
® &47id42 ¥ #8/High EE operation

2. BRINZA%LF
System designs
@&t EREH—A

Aim at only one corking conditiop

AT B Y MK 38R T AR Z
R, XEETWEEZETE,
Any measure that can reduce any
loss will improve performance.
The key loss recognition is most

Important, which changes with

@ R RS K/different manufacturers

@ R R #* =/different products

@ Bl — & & & 1~ F B B /different
stages of a product \

JE 4 ALAK % /Compressor Loss
RAE MK

Flow Resistance

R B A % [Fan Loss

X, B3 & AL % /Fan motor loss
R AL #ME
Suction over-heating
F 8110 &% E3
Surface heat transfer
L AW R:F -
Electric system loss

WRIETEI
EER

max=37.5
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High Energy Efficient Technologies of R & AC Equipment and Systems

3.

2T FZ %X
Full condition system design
O HLEEEEFZBGEE
Integrated considerations of all factors
Q@ EHNZTERLFA

A complicated multi-parameter optimal problem

2} 44 ¥ #6/High EE components
JE 45 HL A 151/ Example: compressor

4.

Wiz b B HHHAE
4’?51*@7&
L { i

APFAR A T ZABNRRXEAL

H—TH mp T8

1| 1 ? =

any ‘TMJ(. P — £ 0] w— 15

I_I| AV

VP51 e HERIARHE

AR T EF
ERSREFHERY | #iRhsh Minimal compression power input mw  (PIL 0y s su{guse @ FHEE
theoretical isothermic cycle . L Y )
s s W SR H..... 2R K %)
= . , Compression process cooling...... two stage compression
B AREIAT)
theoretical adiabatic cycle LB R W, EAIkED. REEAR. R
Sy & A Real cycle loss: flow resistance, pressure pulsation, clearanceP
SRR ERR TR TS volume, suction pre-heating
Real cycle B o 3y
PibdE W FEHEIR 2K /friction loss
B Tj/shaft work
ST & / }ﬁéij]ihﬁﬁi/transmission loss
B ML %0 B Th/motor output "
HILEE ¥ } B S AL % /motor loss 4
B L5 A\ Ih/motor input
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High Energy Efficient Technologies of R & AC Equipment and Systems
TREARAZERNW, £ RTHA R

Energy saving technologies are universal and general, no
difference among refrigerants

4. 3A4F #&/High EE component
e 8 4/ Example: heat exchangers

Constant¢ = K, TX A, TX AT, ! R B %I Fafe /)
1 Enough experiences and abilities already
Ke = +——s— i1k by — R/ Bk
a1, We are doing it in this way
: . @  BeFEI > 5%/Energy consumption decreases by 5%
¥ % /Refrigerant properties
HR AL ) Prop o HIRFFEEERDZ130%/Refrigerant charge decreases by about 30%
BB {k4&#/heat transfer enhancing S —- 3 T |
: g S (_—
Micro-channel heat exchangers |
BRI AR B/ higher Ke

ABEImAL L #E/less materials
B /b B 7781 B less refrigerant charge
B /NI BIRE S /lower flow resistance
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5. i&47i3A2 ¥ #8/Energy Saving in Operation
B 1% & = 232 47/Keep equipment Running at high Efficiency

@ #&LI/Equipment installation
@ &Rt 5iET/System design & construction

@ HI¥FIs/Refrigerant leakage RE&FiTte H L5 E K%L

@ 45 {R3F/Servicing Poor ability and low quality in servicing
® ##i/Control sector

® izfTE#/Operation management EATGOE IR H. KREVWITH

Weak and short general

A long way to go

TR A 7 AL B B 69 & K AT
Largest barrier for the commercial
applications of flammable refrgerants
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Integrated Assessment Value
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AV =

5 5 RFH A AN

Integrated Environment Effect and Evaluation

1% B 5 & P H) A

FHEE
Total cooling & Heating amount
in life cycle

STL +HSTL

x107"°

f& J& 74 #£/Energy consumption

10 -
08 -
96 |
04 -

92 4

8.8 -

86

84 4

82

TAV ER3IL

2.80

9.6 4

24 4

92 4

8.8 -

8.6

84

82

285 2.90 295 3.00 305 310

1AV E 2L

APF

125 4
123
121
11.9 4
117 A
115
113
1114
1094

10.7 A

105

3.00 302 304 3.06 3.08 310 312 314

AV 1.5

33
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Integrated Environment Effect and Evaluation

BEMRB AT ik A

/Integrated Environment

recycling disposition

Effect and Evaluation S, w CBIT 7725
® suphzAspkxesasn  EF L8 \ AR
X o g2 =
éHéiZfIiE&E level already %ﬁ-l_ %’ﬁ%« Mikftest o GB 21455 —
@ HeRRFRLLeRMwTYE @R O 4 iateq & T
Yl EE B a_/ complicated 7
Important to evaluate overall - A GB 12021.3 and difficult _
environmental effect 247 fie 2 bix A A
@ LEFBHAEREY WEEEE ACt“a' =E ZAT LA Ena AT i
L. B i Corllzsrlljer;g){lon Integrated & L
Very complicated and difficult to ’E”B-’L'é] P Evaluation MR
cover all factors Running time
@ FAHAFIGWPH L4t 7 & BF-F /—H
BRTATE L5 B4 TEWI
But possible and necessary to set g % + S A rey
up a balance between GWP and < L3 R f
energy consumption = + 2 S rlgerant MAHAE B M Fraw
® A FHEHTEWIRE = Material ~ <mmm = . |
Evaluation based on improved consumption f
TEWI method ‘ oy

LiEE M RE
Charge Leakage A Energy
supplementary Bk
material Sresian
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Integrated Environment Effect and Evaluation

TEWI=DE-IE Iﬂiﬁﬂj’fﬁjmﬁAPFEE s Eiﬂ?ﬁ% -1 B2 A3 %4 W5 O 6 47 —=-8 =9
%=, Hp3 5SS RANL33, I5STASRD . ) . ¢
IE=E__xNxf= 9 xhx Nx 70.54 £ 500 ‘
=R N #3ka0iaRE »
> — & B4 E g — KR E g 28 T APFIA bR i3S
SRSV, 7ENBHh X Sz BR A F B R AT A 1 .
BLAPF AR T 45 2 6T i v\ e 8R4, 350

> > ok 2 b B3k R A H I . B30 4 o i X 5k X 200
*}‘Hg‘ @Kﬁgﬁ%ﬂﬁbﬁ ‘L‘l’.ﬁ—ﬁ%?fﬁz:/é\}i g DA BALHS BRUMK  RNAK  FERAK 2N
unreasonable based on constant efficiency and capacity e

|—> kA 4 ARER R

REAEHIRARHER .

2 HHi | PHLHG 7 4o fed 541 4 [ i S

i 8
CSTL(kWh) HSTL(kWh) ATL(kWh) —
9 S A M X 3384.52) 70.74% (13998 29.?\6% 4784.39 Energy Consumptlon g 6
R SRAMII || g Gon) 1001% (o) 80.99% st usually causes more ¥4
81 \ ........ B A A [X T X O ot pyeey ) y 2 ,N
\ \ AR X e A 756.20 118123 1937 43 & |
A g o environmental effect % o
\ f., . - i 4 SHLAE APF #ip 4 S HL4E SEER i 4 SHLAE HSPF #if 4 BHLAE ¢ 150 |
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o 5T \ B SEERSHSPFAgHER A 50
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Integrated Environment Effect and Evaluation

R E K&ESNER
Refrigerant Energy Great promotion ability of standard, example: GB 12021.3-2010
Emlsswn Consumptlon EE T

e More than 70% existing

= products then were weeded
out
- B3 F/solutions S :
1 ﬁ#& 75% St e . Before GB 12021.3-2010

- --4Ro& % it /standard development
Best Way @ REF EF AR A0 N T &

GB-12021.3-2010 =2y .

R R -
Cover GWP and Energy Consumption .._ﬁ ot : -
@ # At T S SO )
Cover Energy Efficiency change and NE-TE _ [ TRk £ R
- . . B £ | b i g & g
capacity change in product life cycle, GB-12021.3-2010 SLJifi )55 - e M
including: After G 1.3-2010 BT G T O
4= T . = =
> AZAH (EFfiR) - :
meteorological conditions (season m o mm
and territory) FRUESR BRI S0 M3 T8 A S B AU TR T
> RREARAR ) R EE promotion of Air-conditioner EE standard, GB 12021.3-2010

Dropping in Energy Efficiency and
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