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Introduction 
about project

• District heating pipes

• Welding of district heating pipes

• Isocyanates formation during 
welding of District heating pipes



Aim of the project

To study,

• Welding methods- how do they produce heat to each 
dimension of district heating pipes.

• which pipe dimension of district heating pipe during 
welding has temperature (>150 0C).



Experimental Work

• Phase 1

• Temperature measurements

• Phase 2

• Isocyanate sampling and analysis



Results
Phase 1                                                   54mm, Copper DHP insulated with PUR

Time 
(min)

Temp. (oC) at fixed point 
0.5cm from PUR & 

L=22.5cm from welding 
point, oxy-fuel method

0 17

1 30

2 48

3 70

4 90

5 70

6 87

7 92

8 104

9 92

10 82



Results 
Phase 1                                               DN20, non-insulated steel DHP, oxy-fuel welding 

Time Temperature 
(oC) at fixed 

point L=21 cm 
from welding 

point

0 19

1 22

2 26

3 31

4 39

5 48

6 50

7 55

8 68

9 65



Results 
Phase 1                                                              DN32 non-insulated steel DHP, MMA welding method

Time(min) Temp.(oC) 
measured at 
fixed point 

L=22cm from 
welding point

0 25

1 26.4

2 28

3 30

4 31

5 34

6 36.5

7 39

8 41

9 40

* At time interval 8min



Results
Phase 1                                         DN40  without PUR insulation steel DHP, oxy-fuel method

Time (min) Temp.(oC) 
measured at fixed 
point at L=21cm 

from welding 
point

0 19

1 29

2 40

3 44

4 56

5 64

6 74

7 89

8 95

9 108

10 136

11 141

12 139



Results
Phase 1                                           DN50 without PUR insulation steel DHP, oxy-fuel method

Time (min) Temp.(oC) 
measured at 
fixed point at 
L=22cm from 
welding point

0 16.8

1 18.5

2 28

3 36

4 45

5 53

6 67

7 79

8 98

9 106

10 117

11 110



Results
Phase 1                                           DN65, PUR insulated steel DHP, oxy-fuel welding

Time (min) Temp.(oC) 
measured at 
fixed point at 
0.5cm from 
PUR and 
L=22cm from 
welding point

0 26

1 38

2 46

3 63

4 76

5 84

6 93

7 104

8 109

9 127

10 131

11 140

12 132



Results
Phase 1                                              DN80, PUR insulated steel DHP, MMA method

Time (min) Temp.(oC) 
measured at 
fixed point 
0.5cm from PUR
and at L=22cm 
from welding 
point

0 20.6

1 22

2 23

3 24

4 26

5 28

6 30

7 31

8 33

9 35

10 39

11 46

12 49

13 51

14 53

15 56

16 55



Results
Phase 1                                       DN100, PUR insulated steel DHP, oxy-fuel method

Ttime (min) Temp.(oC) 
measured at 
fixed point at 
0.5cm from 
PUR and at 
L=20cm from 
welding point

0 19

1 33

2 45

3 57

4 80

5 95

6 102

7 124

8 130

9 144

10 163

11 174

12 184

13 193

14 201

15 206

16 211

17 209

18 201



Results
Phase 1                                                 DN150, PUR insulated steel DHP, Oxy-fuel method

Time (min) Temp.(oC) 
measured at 
fixed point 
at 0.5cm 
from PUR
and at 
L=22cm from 
welding 
point

0 44

2 65

4 95

6 116

8 139

10 151

12 161

14 186

16 193

18 201

20 209

22 191



Results
Phase 1

                                                                                                              Temperature (oC)
Time 

(min)

54 mm 

Copper 

DN20, 

L=21, oxy-

DN25, 

L=22cm, 

DN32,L=2

2cm, 

DN40, 

L=21, Oxy-

DN50, L=22cm, 

Oxy-fuel 

DN65, 

L=22cm, Oxy-

DN80, L=22cm, 

MMA method 

DN100, L=20 

cm, Oxy-fuel 

DN150, L=22, 

oxy-fuel 

0 17 19 19 25 19 16.8 26 20.6 19 25

1 30 22 21 26.4 29 18.5 38 22 33

2 48 26 22.8 28 40 28 46 23 45 44

3 70 31 23 30 44 36 63 24 57

4 90 39 26 31 56 45 76 26 80 65

5 70 48 27 34 64 53 84 28 95

6 87 50 29 36.5 74 67 93 30 102 95

7 92 55 39 89 79 104 31 124

8 104 68 41 95 98 109 33 130 116

9 92 65 40 108 106 127 35 144

10 82 136 117 131 39 163 139

11 141 110 140 46 174

12 139 132 49 184 151

13 51 193

14 53 201 161

15 56 206

16 55 211 186

17 209

18 201 193

19

20 201

21

22 209

23

24 191
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Results 
Phase 2- soon…

Thank You


