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On~the-job Training Report 

U~'IDO Project Number MP/CPR/961087 

for 

Conversion of the "DongbeiH Huangshi Refrigeration Equipment Plant to 
Ph$e~out the use of CFC.12 

L In the period rrom NoYembvr 16\h lo November 19th O!J·the-joh !ruining wa~ given to 
th~ at.tache<l lfat of people from Dongbel." 

1. The t~lubg was ba~ on the documents proYi<l~d by dkk on fol;:.. 7tn t998. For 
tllbie of ~r,tents ~ ~ttachm€nt. 

3. fktaikd discu;;sion.'> after L\-ie }ndhidunl tr.lining .5css~on confi:-rne<l tht s-ucce$$ vf the 
trair.:ing. 

Hangsbi. .............. . 

Qi Jun 
Gener~l Engine-tr Office 

\( ~ . ?e '' '~. 



1.2 Training Elements 

1.2.1 Training for laboratory staff 

1.2.1.1 Conversion of the test stands to R600a 

• decreasing the inner volume of the cooling circuit parts 
• reduction of the charging quantity in the system 
• absolute tightness of the test stands 
• compressor start equipment only PTC 
• safety requirements: 

- in small rooms for example calorimeter -
alarm system for R600a 

- this is valid for all test stands 

1.2.1.2 Standards 

Provision of all necessary standards: 

The most important 

- EN 60335-1 
- EN 60335-2-24 
- DIN EN 378 
- DIN ISO 917 
- DIN 51503 
- DIN EN 23741 
- DIN VDE 0700 

1.2.1.3 Refrigerants 

theoretical basis 

Basic standard 
Dangers of flamable refrigerants 
Refrigerating Systems and Heat Pumps 
Testing of refrigerant compressors 
Refrigeration oils 
Determination of soung power levels 
Safety of electrical appliances 

characteristics of the new refrigerant 

New data of R600a: - pressure in the system is lower 
- temperature is lower 
- volumetric cooling capacity 
- theoretical COP 
- very good soluble in oil 

=> foaming at start 



- tables of R600a available (see Annex) 
- purity of the refrigerant 99 ,5 Vol.% 

1.2.1.4 Compressor test R600a 

Compressor tests according to the work standard see Annex 

1.2.1.5 Explosion limit 

Take great pains over the handling with R600a! 

Attention: Low explosion limit! see Diagram 7 

1.2.1.6 Leak detector 

Use the R600a leak detector 

- check the test stands and compressors before start careful 

1.2. l .'7 Instruction of staff 

Instructions should performed periodical 

- right dealing with the refrigerant 
- safety requirements 

1.2.2 Training for production staff 

1.2.2.1 Adjustment dead volume 

- determination of the distance piston bottom - cylinder area 
- measuring of the gasket cylinder - valve seat plate and selection 

of the gasket group 
- assign of gasket group to the corresponding clearence between 

piston-bottom-cylinder 
- assambly of the parts 

- gasket 
- integrated suction valve 
- valve seat plate complete 



- valve cylinder head 
- cylinder head 

- check the drive device - fingertip easy 

1.2.2.2 Coordination of the parts - according to the drawing 

- match parts crankshaft-crankcase 
crankshaft-stroke bearing 
piston-cylinder bore 

1.2.2.3 Coordination of motor compressor 

compressor type 

DB 100 
DB 120 
DB 140 
DB 160 
DB 180 
DB200 

motor type 

QD59 
QD59 
QD70 
QD70 
QD90 
QD98 

1.2.2.4 Check and supervision of the precondition values 

- dryness 
- purity 

Basis factory standard - Dryness dkk 3/04/4.3-lf 
- Purity dkk 3/04/4.3 lg 

type 

DB 100 
DB 120 
DB 140 
DB 160 
DB 180 
DB200 

permissible water content 
compressor without oil 

[mg] 

< 120 
< 120 
< 140 
< 140 
< 140 
< 140 

permissible impurity 
compressor 

[mg] 

< 50 
< 50 
< 50 
< 50 
< 50 
< 50 



1.2.2.4 Oil 

Refrigerant Oil 

- appearance 

Check and supervision of the oil parameter 
according to DIN 51503 

- kinematic viscosity 
- pourpoint 
- flammable point 
- water content 

Before using a new oil you must check all compressor parts in the life 
time tests. 



1.3 List of participants 

Director: 
Interpreter: 

1. Technology Department: 

2. R&D Department: 

Ye Junfang (Chief engineer) 
Qi Jun 

Cai Shaonan 
Chao Lijian 
Rao Qin 
Gan Bin 
Yang Huashan 
Chen Yan 
Wang Yiyong 
Hu Rongzhi 

Fang Zheyun 
Lin Yun 
Wang Xinnan 
Dai Xinxiong 
Wan Jun 
Gong Wengxou 
Fang Xiangjun 
Rao Ming 

3. Quality Control Department: Ye Changzhu 
Fu Hongbo 
Liu Xiaomei 
Gong Wengyong 
Wu Chengjie 
Xia Wenli 
Liu Zhongli 

4. Production Shop: Xia Ling 
Ye Liwu 
Wang Jian 
Yu YongZhong 
Deng Wei 
Wang Hangcheng 



1.4 Trainer from dkk 

The following people from dkk were responsible for the training 
performance: 

Dipl.-Ing. Eberhard Gtinther, Chief Engineer and 
- Dipl.-Ing. Klaus Dtirig, for all compressor design issues 
- Dipl.-Ing. Gert Richmann, for the area of quality and 

measurement 
- Dipl.-Ing. Joachim Fleischer, for all production related issues 

1.5 Training time schedule 

Nov. 16th: 8.00- 10.00 Features of the new refrigerant 
10.00 - 12.00 Presentation of the new standards 
13.00 - 14.00 General safety aspects 
14.00- 15.00 New devices 
15.00- 16.00 Discussion 

Nov 1 ih: 9.00 - 11.00 New compressor parts 
11.00 - 12.00 Discussion 
12.00- 15.00 New compressor parts 
15.00- 18.00 New requirements and conversion for 

calorimeters, life test facility and noise lab 

Nov. 18th: 8.00- 9.00 Modification of production flow 
9.00 - 12.00 Presentation of importance of new parameter setup 

for individual productio devices Part I 
13.00 - 15.00 Part II 

Nov. 19th: Internal program of Dongbei 



2. Supervision-Report 

2.1 Modification of Drawings 

Drawings have been modified for 6 models 

Original DB Final name of new 
t e 

QD81Y 

QD69Y 

QD88 Y 

QD 100 Y 

QD 123 Y 

QD 135 Y 

Set of drnwings is contained in the second progress report. 

Material specification for major parts has been changed. Detailed list is 
contained in the third progress report. 

2.2 Modification of tools 

Cutters and models 

See attached list 



2.3 Factory modification 

Factory lay-out and production equipment was not modified as part of this 
project. 
Only two cleaning machines were added. 

2.4 Certification of Final product 

Final products were certified by the Chinese Standard Inspection Centre. 
The values fully confirmed achievement of the contract targets. 
See attached general report from the Chinese Standard Inspection Centre and 
excerpts of the six individual test reports. 
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