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1. Summary
After start-up of mass-production in the modified factory with the modified products pilot
customer and independent laboratories reconfirmed the achievement of the conversion

targets.

With this the project is successfully completed.

2. Work performed after start-up of modified plant
The modified plant started quantity production in November for selected pilot customers.
2.1 Haier

1000 compressors of QD 88 Y and more than 1000 pieces of QD 100 Y were dehivered to
Haier in Qindao, first part already in September.

More the 2000 pieces of QD 123 Y were also shipped to Haier.
Laboratory and field tests of Haier were successfull,
2.2 Wanbao

Samples of all models were delivered to Wanbao factory in Guangzhou for qualification.
Positive test results werde confirmed in laboratory test reports by Wanbao.

2.3 dkk

Samples from first production month were shipped to dkk to cross-check the test data
obtained from Chinese Standard Test Centre.

Results fully confirmed the previous measurement data.

(see attachment)
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Test report dkk GEP 0199 Q/Ri

1. Design
Hermetic compressor for household refrigerators
Refrigerant: R600a
220V/50Hz
Climate class: N
Application: LST

QD68Y to QD100Y  with run capacitor
QD135 without run capacitor

2. Conditions
ASHRAE conditions:
to -25°C, -23,3°C, -15°C
ta=tg; =32,2°C
tr=545°C tn=322°C
static ventilation
220V/ 50Hz
3. Conversion target
L Cooling Capacity R600a corresponds the range of 100 to 200 W

IT. COP not less than 1,3 W/W  [ASHRAE rated point -23,3 °C]

4 Results
4.1 Calorimeter

The data of the calorimeter measuring are summarized in the tables QD69Y to QD135Y.

Furthermore all values are shown in the protocols of calorimeter measuring.



Test report dkk GEP 0199 (/Ri

The cooling capacity i1s between 100 W and 200W. The designed target has been reached
and even exceeded.

The compressor QD135Y was not delivered with run capacitor. The other models have the
run capacitor with 3 uF whereby the input power will be decreased. This improvement is to
be seen in conjunction with an adjustment of the motor. The high efficiency motor improves
therefore also the COP.

The COP values moves in a range from 1,35 W/W to 1,47 W/W at the ASHRAE rated point.

The conversion has been performed successfull of all models.

Proposal for the rated values Qo [W], P, [W], COP [W/W]

Qo [W] P [W] COP [W/W]
QD69Y 102 79 1,29
QD81Y 125 95 1,31
QD100Y 165 115 1,43
QD135Y 200 145 1,38

The QD88Y and the QD123Y have been rated in a former report. (see behind)
Meanwhile Dongbei has improved the performance data of QD 88Y by adding a run
capacitor.

4.2 Start test

The start of the compressors have been rated in conjunction with the measuring of the sweep
voltage.
The sweep voltage is the measuring value where the compressor motor is just before he stop.

The compressor has constant and stable conditions of temperature and pressure.



Test report dkk GEP 0199 Q/Ri

Uk [V]
QD69Y 95
QDS81Y 115
QD100Y 112
QDI135Y 113

All compressors have a large reserve to the rated voltage and therefore the start reaction is

sure.

Date Date /7 &7 7979
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Annex

List of abbreviations
Verzeichnis der Abkiirzungen

Data Calorimeter

to [°C] Verdampfungstemperatur
Qo [W] Kalteleistung

P1 [W] Leistungsaufnahme

COP [WW] Leistungszahl

Uk  [V] Kippspannung

I1 [A] Betriebsstrom

Qvol [W/cm?] volumetrische Kalteleistung
tw [°C] Wicklungstemperatur

tes [°C] Druckstutzentemperatur

tsch [°C] Temperatur unter Schutzkappe
tko [°C] Temp. Kapsel oben

tku [°C] Temp. Kapsel unten

n [°C] Drehzahl

te [°C] Verfliissigungstemperatur
tr [°C] Unterkiihlungstemperatur
ta [°C] Umgebungstemperatur

te1 [°C] Sauggastemperatur

General Data

R12 Kiltemittel Dichlordifluormrthan
R600a Kiltemittel Isobutan
LST niedriges Anlaufmoment

Evaporating temperature
Cooling Capacity

Input Power

Coefficient of Performance
Sweep Voltage

Operating Current

vol. Cooling Capacity

winding temperature

Discharge pipe temperature
Temperature behind elec.casing
Temperature Casing top
Temperature Casing bottom
Revolution per minute
Condensing temperature
Temperature of subcooled liquid
Ambient temperature

Suction gas temperature

Refrigerant
Refrigerant
low starting torque



dkk GEP mbH dongbei0199
T i T T
Calorimeter Data | | | | Date: \L1999-o1-19 )
; | T | | O/Ri | T
i T T e S R
TYPE: QD69Y | o -
{Design: run capacitor,R600a Conditions: '220V/50Hz - ]
Refrigerant: R600a ; ASHRAE |
'Recording: 'qd69y dongbei 0199 | | |
Start: | 0199 | | | | |
Compr.No, to FVEﬁtﬁatE;nffoo P1  COP ; Uk II_ Qvol tw tgs tsch tko tku no 'reirrh‘éir'k;s:' B j;
°C W W o W/W |V A W/em °C  C °C °C °C_1/s
981686| -25 !static 1 96,3 74,2 1,30 | 92 [ 0,45 ' 854 575 645 60,5 64,0 493 |
‘ ; B ‘ i | _
981686 -23,3 'static . 104,7 77561 135] 95 ' 0,46 86,4 580 | 655 615 640 493 I
981686, -15 |statc 1795 975 184 105 0,55 84,4 69,0 66,0 620 630 49
L i ' ‘ I
{ \ e ,4 B}
| S U S A

Seite 1




dkk GEP mbH dongbei0199
I | . ! ‘ ‘r ! 1 " ;
| Calorimeter Data | 3 | Date: 11999-01-19
; | 4 \ , A 1 o/R - l
I : T
f TYPE: QD 81Y | ‘ |
]Design: run capacitor,R600a Conditions: 220V/50Hz
‘ 'Refrigerant: R600a ‘ ASHRAE
; Recording: qd81ly dongbei 0199 | |
T ) I ; : - ! I T
| Start: | 0199 | |
Compr.No. = to 'Ventilation - Qo Pl COP Uk I Qvol = tw  tgg ' tsch tko tku .~ n  remarks
°C W W _W/W VA Weml °C °C °C °C °C 1/s
981068| 25 |static 1143 88,3 1,29 | 100 ' 0,52 975 635 640 61,5 62,0 49,1
T T ! i '* T T I i
E : 1 e : I e :
981068, -23,3 static 1286 94,5 136 115 0,54 96,4 67,1 64,0 62,0 600 491 |
@ ‘ : } T : : ‘ .
981068 -15 static 208,1 1152 1,81 = 128 | 0,63 94,4 76,3 655 63,0 590 489 ]
| - ] ’ - -
i - - 3 R S ]
| i - ‘ ) ? 3 o T
S Y . ; - ‘ _

Seite 2



dkk GEP mbH dongbei0199

% f Calorimeter Data § T ‘ Date: 1999.01-19 O
L | oo T T o |
| TYPE: | QD10OY j | N A
Design: " run capacitor,R600a  Conditions:  .220V/50Hz |
'Refrigerant: R600a . | | . ASHRAE - ]
| Recording: qd100y dongbei 0199 I
i | ‘Start: 7 019 | | 71 | ‘= | B "A' -
i " " ! I ! !
Compr.No.; to Ventilation Qo Pl COP Uk | I 5 Qvol ' tw  tgs  tsch | tko  tku n remarks o
i C_ | w W W/W Vv A W/emi| °C ¢ ¢ ¢t /s ] ]
981684| -25 static 1550 1080 1,43 ] 110 | 0.58 ‘ 509 708 665 | 655 650 489 | T
981684 23,3 static 1668 1138 1,47 112 | 06 - 91,9 727 685 655 635 sy
981684i 15 Istatic 12706 1455 1,86 128 Lo,,w774 87,8 80,7 '6‘3,’0"1 67,—0"‘ 62,0 486 -

Seite 3



dkk GEP mbH

dongbei0199

T

| | Date: 1999-01-19

‘ . 1
| Calorimeter Data

| | TR
TYPE: QD 135Y | |
| Design: | without run capacitor,R600a Conditions: 220V/50Hz -
| ‘Refrigerant: R600a | ASHRAE
| Recording: qd135y dongbei 0199 | 3
Start: 0199, | | ‘ | | ; | ;
Compr.No.| to Ventilation Qo PL__ COP Uk . 1, _Quol tw  tgs tsch  tko | tku  n remarks
- °C W W WWwW. v ' A Wem °C °C °C_°C . °C . 1/s
981688] -25 |static 187,0 139,0 1,35 113 | 0,95 - | 926 833 71,0 680 600 487 B
i’ ! i o ‘ }. o i ! ‘\ \77# o g
981688 -23,3 !static 12080 1450 1,41 120 | 0,98 | - | 898 842 710 690 640 486 e ~
981688 -15 static 3241 187 | 1,73 135 1,13 871 91,1 705 685 61,5 481
| ‘ , % . N e R
) I 1 | | ] | o

Seite 4



Protocol 1
Compressor data

Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

Operating Current
Condensing temperature
Ambient temperature
tg2 Outlet calorimeter

3. Evaporating temperature
Cooling capacity

Input power

COP

Sweep voltage

Current

Vol. Cooling Capacity
Winding temperature
Discharge pipe temperature

Temperature behind elec. casing

Temperatur casing top
Temperature casing bottom
Revolution per minute
Heating power total
Heating power total

Compressor data

Compressor type
Variant

Design

Remarks

Recording :
Conditions like above li
2. Evaporating temperature
Cooling capacity

Input power

COP

Sweep voltage

Current

Vol. Cooling Capacity
Winding temperature
Discharge pipe temperature

Temperature behind elec. casing

Temperatur casing top
Temperature casirg bottom
Revolution per minute
Heating power total
Heating power total

. QD69Y

: sample Dongbei

. R600a

: with run capacitor

- qd69y dongbei 0199
V] © 2200
[°Cj . 550
[°C] ;320
[°C] 32,0
[°C] -233
[W] 86.0
1\ 77,5
(W/w] 111
(Vi o 95
[A] © 0,465
[W/em?] .
°C] ;86,4
[°C] .38
[°C} © 655
[°C] 61,5
[°C} 64,0
f1/s] 493
(W] o 1047
[kcal/h] © 90,04

. QD69Y

: sample Dongbei

: R600a

: with run capacitor

qd69y dongbei 0199

sted

[°C] -25,0
[W] 79,4
(W] 742
IW/W} © 1,07
[V] : 92
[A] . 0,455
[W/em?] :

[°C] : 854
[°C] ;575
1°C] . 645
[°C] . 60,5
[°C] ;64,0
(/5] 493
[W] © 96,63
[kcal/h] : 83,1

Compressor No.

Measuring date
Worker

Ventilation

Frequency

Liquid subcooled to

tg1 Suction pipe

tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

Compressor No.

Measuring date

Worker

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

collected on 15.01.99

981686

15.01.1999
we
static
[Hz]
[°C]
[°C]
[°C]
[Ohm]
[Ohm]
[Vl
[A]
[W]
[time]
[time]
[s]
{KWh]
[KWh]
[KWh}
[Ws]
(W]

[-]
[cSt]

. 3808
: 35,3982
o 54825
©0,0843
. 303480
1 79.695
o 0.8215

;50
. 55
o 32
C 32
o 13,25
o 15,95
0
-0
: 25

9.59
11.02

collected on 15.01.99

981680

15.01.1999
we
[Ohm]
[Ohm]
(Vi
[A]
(W]
[time]
[time}
(s]
[KWh]
[KWhj
[KWHh]
[Ws]
(W]

(-]
{cSt]

0
0
020

. 3655
. 5,779
. 5,8568
: 0,0778
;280080
. 76,629
. 0,8216

o 13,25

159

15.00
16.02



Protocol 2
Compressor data

Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

Operating Current
Condensing temperature
Ambient temperature
tg2 Outlet calorimeter

3. Evaporating tcmperature
Cooling capacity

Input power

COP

Sweep voltage

Current

Vol. Cooling Capacity
Winding temperature
Discharge pipe temperature

Temperature behind elec. casing

Temperatur casing top
Temperature casing bottom
Revolution per minute
Heating power total
Heating power total

: QD69Y

. sample Dor:gbei

. R600a

: with run capacitor

: qd69y dongbei 0199
[V] © 2200
[°C] : 550
°C] 32,0
[°C] 32,0
[°C] -15,0
[W] 170,9
(W] 1152
[W/W] 1,48
[Vl ;128
[A] . 0,63
[W/em'] :

[°C] o 944
[°C] . 76,3
[°C] : 65,5
[°C] 63,0
[°C] 59,0
[V/s] 48,9
[W] . 208,14
[kcal/h] : 179

Compressor No.

Measuring date
Worker

Ventilation

Frequency

Liquid subcooled to

tgl Suction pipe

tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter ¢nd
Energy consumption
Energy consumption
Heating power

factor

Viscosity

collected on 15.01.99

981686

15.01.1999
Wwe
static
[Hz]
[°C]
[°C]
{°Cl
{Ohm]
[Ohm]
(Vi
[A]
(W]
[time]
[time]
[s]
[KWh}
[KWh]
[KWh]
[Ws]
W]

[]
[¢St]

0
-0
. 25

: 50
: 55
o 32
132

13,05
16,1

9.59
11.02

: 3808

: 5,3982
. 5,4825
. 0.0843
: 303480
- 79,695
o 0,8215



Protocol 3
Compressor data

Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

Operating Current
Condensing temperature
Ambient temperature
tg2 Outlet calorimeter

1. Evaporating temperature

Cooling capacity
Input power

cOpP

Sweep voltage
Current

Vol. Cooling Capacity
Winding temperature

Discharge pipe temperature
Temperature behind elec. casing

Temperatur casing top

Temperature casing bottom

Revolution per minute
Heating power total
Heating power total

Compressor data
Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

2. Evaporating temperature

Cooling capacity
Input power

copP

Sweep voltage
Current

Vol. Cooling Capacity
Winding temperature

Discharge pipe temperature
Temperature behind elec. casing

Temperatur casing top

Temperature casing bottom

Revolution per minute
Heating power total
Heating power total

: QD81Y

: sample Dongbei

: R600a

. with run capacitor

. qd81ly dongbei 0199
[V] . 2200
[°C] : 550
[°C] 32,0
[°C] 32,0
{°C] . =233
[W] . 1056
(W] o943
[(W/W] : 1,12
V] : 115
[A] : 0,54
[W/em?] :
[°C] o 96,4
[°C] 67.1
[°C} © 64,0
[°C] 62,0
[°C] © 60,0
[1/5] © 49,1
[W] . 128,56
|[kcai/h] © 110,56

: QD81Y

: sample Dongbei

: R600a

: with run capacitor

: qd81ly dongbei 0199

like above listed

[°C] © =250
[W] © 93,9
[W] . 883
[W/W] : 1,06
[V] © 100
[A] : 0,52
[W/ecm?] :

[°C] © 975
(°C] 63,5
[°Cl 64,0
[°C] 61,5
[°C} o620
[1/s] ;49,1
(Wi o 1143
[kcal/h] . 983

Compressor No.

Measuring date
Worker

Ventilation

Frequency

Liquid subcooled to

tgl Suction pipe

tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

Compressor No.

Measuring date
Worker

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

collected on 14.01.99

981068

14.01.1999
we
static
(Hz]
[°C]
[°C]
[°C]
{Ohm)]
[Ohm}
[Vl
[A]
(W]
[time}
[time]
[s]
[KWh]
[KWh]
[KWh]
[Ws]
(W]

[]
[cSt]

981068

14.01.1999
Wwe

[Ohm]
{Ohm]
[Vl
[A]
(W]
[time]
[time]
[s]
[KWh]
[KWh]
[KWh]
[Ws]
[W]

[-]
[cSt]

-0
0
. 56,5

. 3087
: 48318
o 4.9056
. 00738
. 265680
o 72,059
: 08215

- 3686
© 51154
© 51925
: 10,0771
© 277560
© 75,301
© 0,8216

: 50
.55
: 32
o 32
: 1305

16.2

10. 33
11. 34

: 13,05

16,25

0
0
39

14 24
15 .25



Protocol 4
Compressor data
Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

Operating Current

Condensing temperature

Ambient temperature

tg2 Outlet calorimeter

3. Evaporating temperature

Cooling capacity
Input power
Cop

Sweep voltage
Current

Vol. Cooling Capacity
Winding temperature
Discharge pipe temperature

: QD81Y

. sample Dongbei
- R600a

. with run capacitor

[Vl

(°C]
[°C]
[°C)

[°C]

{W]

(W]
[W/W]
[Vl

[A] :
[W/em?] .
[°C] :
[°C] :

Temperature behind elec. casing [°C]

Temperatur casing top
Temperature casing bottom
Revolution per minute

Heating power total
Heating power total

[°C]
[°Ci
[1/s}
[W] :
[kcal/h} :

: qd8ly dongbei 0199

220,0
55,0
32,0
32,0

-15.0
170,9
115,2
1,48
128
0,63

94,4
763
65,5
63,0
59,0
48,9

208,14
179

Compressor No.

Measuring date
Worker

Ventilation
Frequency

Liquid subcooled to
tgl Suction pipe
tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end

Switch heating duration
Real power counter start
Real power counter end

Energy consumption
Energy consumption
Heating power
factor

Viscosity

collected on-14.01.99

981068

14.01.1999
we
static
[Hz]
[°C]
[°C]
[°C]
[Ohm}
[Ohmi]
[Vl
[A]
(W]
[time]
[time]
[s]
[KWh]
[KWh]
[KWh]
[Ws]

-0
-0
C 134

: 3632
: 4,9823
: 5.0571
: 00,0748
. 269280
D 74,141
. 0,8212

;50
. 55
.32
D32
;13,05

16,1

12.38
13.38



Protoco! 5
Compressor data

Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

Opcrating Current
Condensing temperature
Ambicnt temperature
tg2 Outlet calorimeter

3. Evaporating temperature
Cooling capacity

Input power

COP

Sweep voltage

Current

Vol. Cooling Capacity
Winding temperature
Discharge pipe temperature

Temperature behind elec. casing

Temperatur casing top
Temperature casing bottom
Revolution per minute

Heating power total
Heating power total
Compressor data
Compressor type

Variant

Design

Remarks

Recording :
Conditions like above li

2. Evaporating temperature
Cooling capacity

Input power

COP

Sweep voltage

Current

Vol. Cooling Capacity
Winding temperature
Discharge pipe temperature

Temperature behind elec. casing

Temperatur casing top
Temperature casing bottom
Revolution per minute
Heating power total
Heating power total

. QDI100Y

. sample Dongbei

: R600a

. with run capacitor

- qd100y dongbei 0199
(V] 220,0
[°C] 55,0
[°C} 32,0
[°C] 32,0
[°C] -23.3
[W] 137,0
(W] 113.8
[W/W] 1,20
V] 112
[A] . 0,6
[W/em?] :
[°C] : 91,9
[°C] D 72,7
[°C] 68,5
[°C] 65,5
[°Cl} 63,5
[/s] 48,9
[W] . 166,81
[kcal/h] : 143,46

. QD100Y

. sample Dongbei

: R600a

. with run capacitor

qd100y dongbei 0199

sted
[°C} -25,0
[W] 1273
[W] 108,0
[W/W] 1,18
(Vi . 10
[A] . 0,58
[Wicm?}
[°C] : 90,9
°C] . 70,8
[°C] 66,6
[°C] . 65,5
[°C] 65,0
{1/s] 48.9
[W] . 154,97
[kcal/h] : 133,27

Compressor No.

Measuring date
Worker

Ventilation

Frequency

Liquid subcooled to

tgl Suction pipe

tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

Compressor No.

Measuring date
Worker

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

collected on 18.01.99

981684
18.01.1999
we
static
[Hz] ;50
{°C] : 55
[°C] : 32
1°CJ 032
[Ohm] . 13,15
[Ohm] o 16,1
(V] 20
[A] 0
[W] : 90
[time] o 10.07
[time] : 1109
[s] ;3712
[KWh] o 6,0409
[KWh] ©6,1201
[KWh] . 0,0792
[Ws] . 285120
fwi 1 76,81
[-] : 0,8215
{cSt] Lo-

collected on 18.01.99

981684
18.01.1999
we
[Ohm] ;13,15
[Ohm] o 16,05
[Vl 20
[A] 20
[W] : 725
[time] 14.29
[time] ;1535
[s] : 3946
[KWh] 16,3942
[KWh} . 6,4846
[KWh} :0,0904
[Ws}] . 325440
(W] : 82,473
{-1 : 0,8216
[cSt] Do



Protocol 6
Compressor data
Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data

Conditions

Operating Current [Vl : 2200
Condensing temperature [°C} : 550
Ambient temperature [°C] ;320
tg2 Outlet calorimeter [°C] : 320

3. Evaporating temperature [°C] o -15,0
Cooling capacity [W] 102222
Input power (W] o 1455
COP [W/W] © 1,53
Sweep voltage [Vi] o128
Current [A] ;0,74
Vol. Cooling Capacity [W/em?] :
Winding temperature [°Cl : 878
Discharge pipe temperature [°C] . 80,7
Temperature behind elec. casing [°C) 1 63,0
Temperatur casing top [°C] : 67,0
Temperature casing bottom [°C] . 620
Revolution per minute [1/s] o 48,6
Heating power total (W] o 270,64
Heating power total [kcal/h] : 232,75

. QDI100Y

. sample Dongbei

: R600a

: with run capacitor

- qd100y dongbei 0199

Compressor No.

Measuring date
Worker

Ventilation
Frequency

Liquid subcooled to
tgl Suction pipe
tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end

Switch heating duration
Real power counter start
Real power counter end

Energy consumption
Energy consumption
Heating power
factor

Viscosity

collected on 18.01.99

981684
18.01.1999
we
static
[Hz] © 50
[°C] . 55
[°C] c 32
°Cy : 32
{Ohm] o 13,15
[Ohm] : 159
(V] Y
[A] 20
(W] 2195
[time] 12.41
[time] o 1341
s] : 3603
[KWh] o 6,2627
[KWh] . 6.3384
[KWh] : 00757
[Ws] . 272520
{W] o 75,637
{-] o 0,8212
[cSt] -



Protocol 7
Compressor data

Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

Operating Current
Condensing temperature
Ambient temperature
tg2 Outlet calorimeter

1. Evaporating temperature

Cooling capacity
Input power

COoP

Sweep voltage
Current

Vol. Cooling Capacity
Winding temperature

Discharge pipe temperature
Temperature behind elec. casing

Temperatur casing top

Temperature casing bottom

Revolution per minute
Heating power total
Heating power total

Compressor data
Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

2. Evaporating tempcrature

Cooling capacity
Input power

Ccop

Sweep voltage
Current

Vol. Cooling Capacity
Winding temperature

Discharge pipe temperature
Temperature behind elec. casing

Temperatur casing top

Temperature casing bottom

Revolution per minute
Heating power total
Heating power total

like above listed

[°C]
(W]
(W]
[W/W]
vl
[A)

[°C]
[°C]
[°C]
[°C]
[°C]
[1/s]
[w}

[W/cm?]

48,7

[kcal/h)

- QDI135Y

. sample Dongbet

- R600a

: without run capacitor

- qd135y dongbei 0199
V] 2200
[°C] 55,0
[°C] 32,0
[°C] 32,0
°C] -23.3
(W] 167.5
[W] 145,0
[W/W] 1,15
[VI] 120
[A] ;0,98
[W/em?] :
{°C] . 898
[°C] 84,2
[°C] . 710
[°CjJ : 09,0
[°C] : 640
(1/s] 48,6
[W] ;203,95
[kcal/h] = 1754

: QD135Y

. sample Dongbei

: R600a

. without run capacitor

: qd135y dongbei 0199

25,0
153,6
139.0
1,11
113
0,955

92,6
83,3
71,0
68,0
60,0

186,96
160,79

Compressor No.

Measuring date
Worker

Ventilation

Frequency

Liquid subcooled to

tgl Suction pipe

tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

Compressor No.

Measuring date
Worker

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

collected on 13.01.99

981688

13.01.1999
we
static
{Hz]
[°C
[°C]
[°C]
{Ohm]
[Ohm]
[V]
[A]
W]
[time]
[time]
{s}
[KWh]
[KWh]
[KWh]
[Ws]
(W]

[-]
fcSt}

981688

13.01.1999
W¢

[Ohm}
[Ohm]
(vl
[A]
(W]
[time]
{time]
[s]
[KWh]
[KWh]
[KWh]
[Ws]
(W]

{-)
[cSt]

- 3662
- 4,1191
- 4,1989
© 10,0798
- 287280
. 78,449
©0,8212

: 9.7

© 3693
: 4,517
: 4.,5939
: 0,0769
. 276840
: 74,963
© 0,8216

© 50
: 55
© 32
© 32
197

11,8

-0
0
o 1255

10 .05
11 .06

11,9

0
0

112
15.00
16.02



Protocol 8

Compressor data

Compressor type
Variant

Design

Remarks

Recording

Calorimeter Data
Conditions

Operating Current
Condensing temperature
Ambient temperature
tg2 Outlet calorimeter

3. Evaporating temperature
Cooling capacity

Input power

COP

Sweep voltage

Current

Vol. Cooling Capacity
Winding temperature
Discharge pipe temperature

Temperature behind elec. casing

Temperatur casing top
Temperature casing bottom
Revolution per minute
Heating power total
Heating power total

. QD135Y

: sample Dongbei
- R600a

. without run capacitor

V1

[°C]
(°C]
[°C]

[°C]

(wi

(W]
[W/W]
(Vi

[A] :
[W/iem?] :
[°C] :
[
[°C]
[°C]
[°C]
[1/s]

(W] :
[kcal/h]

- qd135y dongbei 0199

220,0
55,0
32,0
32,0

-15,0
266,1
187,0
1,42
135
1,13

87,1
91,1
70,5
68,5
61,5
48,1
324,09
278,72

Compressor No.

Measuring date

Worker

Ventilation

Frequency

Liquid subcooled to

g1 Suction pipe

tf2 on valve

R cold

R warm

Constant heating V
Constant heating C
Constant heating P
Switch heating start
Switch heating end
Switch heating duration
Real power counter start
Real power counter end
Energy consumption
Energy consumption
Heating power

factor

Viscosity

collected on 13.01.99

981688

13.01.1999

we
static

[Hz} : 50
[°C] : 55
{°C) D32
[°C] : 32
[Ohm] : 9.7
{Ohm] 1.7
[Vl 20

[A] 20

(W] © 245
[time] o 1251
[time] ;o 13.54
[s] . 3760
[KWh] . 4,3575
[KWh] o 4,4401
[KWh] : 0,0826
[Ws} 1 297360
[W] . 79.085
(-] : 08216
[cSt] Do



dkk GEP mbH 19.01.99 Q/Ri

Calorimeter data QD69Y - Dongbei

200,0 oo

150.0 " eonps
100,0
50,0
0,0

-28 -23 -18 to[°C] -13




dkk GEP mbH 19.01.99 Q/Ri

250.0
—— Qo [W]
—aP1[W]
200.,0 COP [%]
150.0
100.0
50.0
0.0

to [°C]
-27 -25 -23 -21 -19 -17 -15 -13




dkk GEP mbH 19.01.99 Q/Ri

Calorimeter data QD100Y - Dongbei

300.0
—— Qo [W]
2500 © " eopm

200,0
150,0
100,0
50,0
0,0




dkk GEP mbH 20.01.99 Q/Ri

Calorimeter data QD135Y - Dongbei

350,0

—— Qo [W]

300,0 =M

COP [%]

250,0
200,0
150,0
100,0 -
50,0
0,0

to [°C]
-27 -25 -23 -21 -19 -17 -15 -13




dkk GEP mbH 27.01.99 Q/Ri

Calorimeter data Qo - Dongbei series

350,0
—e—Qo [W] QD69
300 0 —=— Qo [W] QD819
’ Qo [W] QD100
- Qo [W] QD135
250,0 I
200,0 |
150,0
100,0 -
50,0
0,0

to [°C]
-27 -25 -23 -21 -19 -17 -15 -13




dkk GEP mbH 27.01.99 Q/Ri

Calorimeter data COP - Dongbei series

| ——COP [W/W] QD69

—=— COP [W/W] QD819
COP [W/W] QD100
COP [W/W] QD135 |




Test — Report

Measuring Calorimeter — R600a

performed by dkk

Compressor Type: - QD 88Y

-QD 123Y

Producer of the Compressor:  Dongbel

Date: 1998-08-20
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dkK Gesellschaft fir Entwicklung und Projektmanagement mbH

Results:

Comparison between Measuring Dongbet - dkk

Calorimeter Measuring

Conditions:  Evaporating temperature t, = -23,3°C
Condensing temperature tr=54,4°C
Temperature of subcooled liquid ty = 32,2°C
Suction temperature tg = 32,2°C
Ambient temperature t,=32.2°C
QD 88Y QD 123Y
9700627 970648
[-26931 1-070584
Dongber dkk Dongbet dkk
Qo (W] 1457 1447 197.9 1870
Pi [W] 118,06 123,0 146,4 139,8
COP  [W/W] 1,22 1,18 135 134
i (A] 0,92 0,97 1,06 1,06
tw [°C] 90,7 958 87.4 86,1
tio [°C] 72 73.0
tx [°C] 67 67 61 63,0
tsen [°C] 77,5 75,0
te [°C] 73,5 81,7
Uk V] 117 115
Qvol  [W/ecm?®] 15,5 15,2
n [min] 2920 2922 2910 2934
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* dKkK Gesellschaft fiir Entwicklung und Projektmanagement mbH

The tolerance between the measurings (dkk-Dongbei) of the Cooling Capacity,Input Power
and COP are not greater than 3,6 % at QD 88Y.

The Cooling Capacity of the QD 123 Y differ by 5,8 % The other values shows a acceptable
correspondence.

The detailed design of the compressors are not known.



Annex 1

List of abbreviations
Verzeichnis der Abkiirzungen

Data Calorimeter

to Verdampfungstemperatur
Qo Kalteleistung

Pl Leistungsaufnahme

coPp Leistungszahl

Uk Kippspannung

11 Betriebsstrom

Qvol volumetrische Kaltcleistung
tw Wicklungstemperatur

tg3 Druckstutzentemperatur
tsch Temperatur unter Schutzkappe
tko Temp. Kapsel oben

tku Temp. Kapsel unten

n Drehzahl

tf Verflissigungstemperatur
tfl Unterkthlungstemperatur
ta Unmgebungstemperatur

tel Sauggastemperatur

Evaporating temperature
Cooling Capacity

Input Power

Coeflicient of Performance
Sweep Voltage

Operating Current

vol. Cooling Capacity

winding temperature

Discharge pipe temperature
Temperature behind elec casing
Temperature Casing top
Temperature Casing bottom
Revolution per minute
Condensing temperature
Temperature of subcooled hquid
Ambient temperature

Suction gas temperature



