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INTRODUCTION

We take pride in presenting the 32th edition of the DACE Price Booklet. It has been edited by DACE in 
cooperation with Vakmedianet in Alphen aan den Rijn, The Netherlands. DACE cost information can 
be accessed online on www.dacepricebooklet.com. This requires a one-time registration using the 
unique activation code on page 2.
Vakmedianet takes the responsibility for production, marketing and distribution, while DACE is res-
ponsible for content. Cost information is collected by the Special Interest Group CEPI (Cost Enginee-
ring Process Industry). Just as in former editions, the authors have compiled this information with the 
utmost care. Budget prices have been established from judgement of the actual costs of recently 
completed projects. The useful value of this document might possibly increase if users’ wishes can 
be taken into account. In case you have any remarks or suggestions for the lay-out, completeness, 
ease of use or otherwise, we kindly invite you to inform Vakmedianet (kosteninformatie@vakmedia-
net.nl). For questions regarding the content of the DACE Price Booklet, please contact the DACE of-
fice (info@dace.nl).

DACE Cost and Value: 
The Dutch Network and Knowledge Center for Cost Engineering and Value Management. 
DACE is an organization in which some 130 companies participate. These companies operate in the 
Dutch process industry and infrastructure industry. Cost engineers and value managers from these 
companies participate in the DACE networking meetings, the Special Interest Groups, and in other 
events. All activities focus on building an effective and efficient network of cost engineers and value 
managers. Visit www.dace.nl for more information.

Nijkerk, The Netherlands
May 2017

DACE Cost and Value
The Dutch Network and Knowledge Center for Cost Engineering and Value Management.
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DIRECTIONS FOR USERS

For what purpose can the DACE Price Booklet be used?
Provided costs (prices) are applicable within the process industry; intended to be used for budget rea-
sons, or for comparing alternative project implementation methods. Costs are not suitable for defini-
tive estimates or benchmarking purposes. If for example, large quantities are used then special 
discounts are often possible on the listed prices.

How to use this DACE Price Booklet?
All prices are:
– Applicable within the process industry; 
– Intended to be used for budget reasons, or for comparing alternative project implementation 

methods;
– Not suitable for definitive estimates or benchmarking purposes;
– Based on West European construction method, cost level based on The Netherlands;
– Budget prices, exclusively for the use of cost estimation and comparison of costs for alternative 

methods of execution based on wide accuracy range, and not suitable for definitive estimates;
– Expressed in Euros and exclusive of VAT;
– Based on the price level 2nd quarter 2017, unless stated otherwise;
– Exclusive of usual trade discounts, granted to industrial users, unless stated otherwise;
– Exclusive of special discounts while ordering larger quantities;
– Generally depending on various details such as accepted risk profile (ALARP), shape, quality or 

type, whilst for the sake of larger quantities special discounts are usually possible;
– Related to activities, carried out by contractors or installers, assuming a process industry HSE 

profile; 
– For activities performed by contractors, based on a normal market situation;
– Assuming a normal market situation.
Dimensions are indicated in millimeters, any deviations are clearly stated.
Generally the SI Unity system is used.

For which region and which year are the pricing levels the basis in the DACE Price Booklet?
These budget costs are for West European circumstances and based on the 2Q2017 pricing level.

Could DACE provide additional details or clarifications of existing pricing tables?
If you see opportunities to improve specific tables, or notice discrepancies, then please provide us 
with feedback. Upon receipt we shall evaluate your input, and will do our best endeavor to incorporate 
these possible improvements in the next DACE Price Booklet release. Please contact us at 
info@dace.nl

Is it possible to initiate and add new cost tables?
Yes, we recommend new ideas and opportunities. Please submit an email to info@dace.nl, including 
sufficient back-up, and DACE will contact you within 2 weeks.

Some tables do not include costs, e.g. B4002, E0001, F0001. Could you explain the objective of 
these tables?
The content of these general sections is to clarify the subsequent cost tables.

We see some discrepancies in costs/prices of previous DACE Price Booklet editions. Is it 
possible to update the older Price Booklet editions or provide clarifications of these previous 
editions?
Unfortunately we cannot and will not re-issue previous Price Booklet editions. The intention is to 
continuously improve the content of this booklet and to incorporate learning’s within new released 
editions.

DACE-E_PRODUCT engels.fm  Page 5  Thursday, April 13, 2017  9:17 AM



6

DIRECTIONS FOR USERS

Could you describe the cost-data collection process including DACE responsibility for new 
DACE Price Booklet editions?
DACE consists of a large group of volunteers – originating from owners/operating companies, EPC 
engineering companies and construction contractors within the process industry - who are providing 
cost input. DACE acts as a facilitator, and is performing some high level process checks on the infor-
mation received.
Note:
DACE, nor the publisher, do except any form of liability for damage resulting from the use of informa-
tion provided by means of the “DACE Price Booklet”. Cost should not to be used in isolation and the 
publisher strongly recommends independent verification of key information critical to final use.

What is the background of the indexes outside The Netherlands listed in table H5002?
These indexes are derived from outside organizations such as “ChemieTechnik (Germany)” and 
“Chemical Engineering (USA)”.

What is the background of the Dutch indexes listed in table H5003?
These indexes are derived from the CBS (refer to www.cbs.nl Statistics Netherlands for more details), 
except series “30” and “32” (refer to www.bouwkosten.nl – for additional details) and “60” (Webci 
composite index) is a combined index for a process installation built in The Netherlands.

I bought the booklet, where can I get my online subscription?
Please navigate to "register and activate" on www.dacepricebooklet.com and provide the activation 
code, you will get the online booklet on your profile.

What tables are added in this edition?
The tables F4025 "Sustainable measures, architectural work" and F5011 "Sustainable measures, buil-
ding services" are added in this edition.
F4025 Sustainable measures, architectural work consists of price information about Wall Insulation, 
Floor Insulation, Roof Insulation, Window Insulation and Sun Blinding. F5011 Sustainable measures, 
building services consists of price information about Energy Production, Free Chilling and Combined 
Heat and Power.consists of price information about sustainable measures from architectural work and 
F5011 about sustainables measures from building services.

DACE-E_PRODUCT engels.fm  Page 6  Thursday, April 13, 2017  9:17 AM



7

TABLE OF CONTENTS

A PROCESS EQUIPMENT 15

A1 Static process equipment 15

A1001 Atmospherical cylindrical storage tanks 15
A1002 Vertical storage tanks 16
A1003 Vertical silo's aluminium or AISI 304 17
A1004 Vertical silo's in plastic material 18
A1005 Cylindrical vessels with hemispherical head 19
A1006 Columns 20
A1007 Internals 21
A1008 Filling 21
A1009 Carbon steel heat exchangers 22
A1010 Stainless steel heat exchangers 22
A1011 Combination carbon steel and stainless steel heat exchanger 23
A1012 Plate heat exchangers 23
A1013 Graphite heat exchangers 24
A1014 Basket strainer 24
A1015 Filter presses 24
A1016 Plate filters 25
A1017 Candle filters 26

A2 Mechanical process equipment 27

A2001 Vacuum drum filters 27
A2002 Horizontal vacuum filters for intermittent vacuum 27
A2003 Horizontal vacuum filters for continuous vacuum 28
A2004 Water purification plant 28
A2005 Single-stage centrifugal pumps, 1,450 rpm 29
A2006 Single-stage centrifugal pumps, 2,900 rpm 30
A2007 Single-stage screw compressors 31
A2008 Centrifugal fans 31
A2009 Root-blowers 32
A2010 Small mixing vessels 32
A2011 Mixing vessel with jacket 33

A3 Transportation equipment 34

A3001 Elevators 34
A3002 Belt conveyors 35
A3003 Screw conveyors 36
A3004 Extra for screw conveyors drive 36

A4 Utilities 37

A4001 Boiler plants 37
A4002 Water treatment plants 37
A4003 Cooling water-recirculation-unit 37
A4004 Air compressor installation 37
A4005 Instrument air-compressor unit 38

A5 HVAC equipment 39

A5001 Central heating unit 39
A5002 Cooling unit 39
A5003 Low pressure ventilation system 39
A5004 Options for low pressure ventilation system 40
A5005 Ventilating air purification plant 40

DACE-E_PRODUCT engels.fm  Page 7  Thursday, April 13, 2017  9:17 AM



8

TABLE OF CONTENTS

B PIPING MATERIAL 41

B1 Pipe and fittings 41

B1001 Seamless steel pipes acc ASME/ANSI, (Std) (40) 41
B1002 Carbon steel flanges and fittings by ASME/ANSI, (Std) 42
B1003 Seamless steel pipes by ASME/ANSI, (XS) 43
B1004 Carbon steel flanges and fittings by ASME/ANSI, (XS) 44
B1005 Welded stainless steel pipes 45
B1006 Stainless steel fittings 46
B1007 Hard PE pipe (HPE-80) 47
B1008 Hard PVC pipe 48
B1009 Glass fibre reinforced epoxy pipe (GRE) 48
B1010 Fittings and flanges for glass fibre reinforced epoxy pipe (GRE) 49

B2 Ducting en chimneys 50

B2001 Spiral fabricated pipe 50
B2002 Fittings for spiral piping 51
B2003 Square shaped air ducts 52
B2004 Insulation for square shaped air ducting 52
B2005 Chimneys 52

B3 Valves and appendages 53

B3001 Ball valves, ANSI, cast iron 53
B3002 Ball valves, ANSI, AISI 316 53
B3003 Check valves, ANSI 54
B3004 Butterfly valves, ANSI 54
B3005 Plug valves, ANSI, straight model 55
B3006 Membrane valves with female thread connection, BSP 55
B3007 Membrane valves with flange connection 56
B3008 Gate valves, type full bore 56
B3009 Gate valves, type reduced bore 57
B3010 Safety valves and pressure relief valves 57
B3011 Rupture disc holders and rupture discs 58

B4 Complete delivered and installed piping systems 59

B4001 Complete assembled underground piping system 59
B4002 Specifications for complete fabricated and installed piping 60
B4003 Complete assembled piping system ANSI 150 lbs 60
B4004 Complete assembled piping system ANSI 300 lbs 61
B4005 Complete fabricated and installed jacketed pipe 61
B4006 Steam tracing, spiral wound or parallel tracing, sched 80 62
B4007 Complete fabricated and installed stainless steel piping, DIN PN 10, AISI 304L 63
B4008 Complete fabricated and installed stainless steel piping, DIN PN 10, AISI 316L 63
B4009 Specifications for complete installed pipe systems with victaulic couplings 64
B4010 Specifications for complete installed piping with victaulic couplings 64

C PAINTING AND INSULATION 65

C1 Painting 65

C1001 Surface treatment 65
C1002 Painting on steel 65

DACE-E_PRODUCT engels.fm  Page 8  Thursday, April 13, 2017  9:17 AM



9

TABLE OF CONTENTS

C2 Insulation 66

C2001 Thermal insulation of equipment 66
C2002 Method of measurement for equipment insulation 67
C2003 Thermal insulation on piping 68
C2004 Surcharges for cold insulation and sound 69
C2005 Examples insulation thickness 69

D ELECTRICAL 71

D1 Energy supply 71

D1001 Electric power generation (rotating) 71
D1002 Emergency power supply (static) 3 x 400 V / 230 V 72
D1003 Emergency power supply (static) 3 x 400 V 73
D1004 Emergency power supply (static) 230 - 240 V 73
D1005 Emergency power supply (static) 3 x 400 - 415 V 74
D1006 High and low voltage underground electrical power cables 75
D1007 Cable connections and joints for high- and low voltage underground cables 76
D1008 Low voltage signal underground cables 76
D1009 Cable ends and joints for low voltage underground cables 76
D1010 Prefabricated transformerstation 77
D1011 High voltage switch installation 77
D1012 Standard transformers, 10 kV to 400 V, oil cooled 78
D1013 Standard transformers, 10 kV to 400 V, cast resin dry type 78
D1014 Standard transformers, 20 - 30 kV to 10 kV 79
D1015 Standard transformers, 20 kV to 400 V 79
D1016 Low voltage switch in enclosure 80

D2 Energy conversion 81

D2001 Electrical power installation 81
D2002 Motor control center (MCC) 81
D2003 Motor control switch (MCS) 81
D2004 Low voltage power cables YMvK in existing cable trays or conduits 82
D2005 Cables for control and signals, YMvK 83
D2006 Cable junction box for cables YMvK (signal and control) 83
D2007 Low voltage motor, EEx n 84
D2008 Price factor rpm/electrical power for low voltage motor EEx n 84
D2009 Low voltage motor, EEx e 85
D2010 Price factor rpm/electrical power for low voltage motor EEx e 85
D2011 Low voltage motor, EEx d 86
D2012 Price factor for low voltage motor EEx d 86
D2013 Connecting low voltage motors 87
D2014 Temperature class low voltage motors 87
D2015 Variable frequency converters 87
D2016 Sockets outlets 88
D2017 Lighting fixtures 89
D2018 Lighting poles 89
D2019 Electrical heat tracing 89
D2020 Installation of fiber optic cable 90
D2021 Fiber optic interconnecting cable joint 90
D2022 Fiber optic cable, cable end connection 90

DACE-E_PRODUCT engels.fm  Page 9  Thursday, April 13, 2017  9:17 AM



10

TABLE OF CONTENTS

E INSTRUMENTATION AND PROCESS CONTROL 91

E0 Explanation of instrumentation and process control 91

E0001 General remarks 91

E1 Systems, in general 92

E1001 Decentral digital control system 92
E1002 Free programmable Control system (PLC) 92
E1003 Installation of instruments 93
E1004 Panels for process control 93

E2 Instrumentation for quality measurement 94

E2001 Analysis apparatus for oil refinery 94
E2002 Sulphur analysis apparatus 94
E2003 Gas chromatography 94
E2004 General components analyzing instruments for gas. 94
E2005 Chemical and physical measuring 95
E2006 Density measuring 95
E2007 Waste gas analysis equipment 95
E2008 Moisture measuring 95
E2009 Quality measuring for boiler feed water and waste water 96

E3 Instrumentation for volume, flow and weight 97

E3001 Orifice plate 97
E3002 Orifice flanges (measuring flanges without valves) 97
E3003 Venturi 97
E3004 Pitot tube (annubar) 98
E3005 Flow gauge 98
E3006 Purge flow meter (Variable area flow meter) 98
E3007 Water meter 99
E3008 Mechanical flow switch 99
E3009 Thermal flow switch 99
E3010 Electromagnetic flow switch 100
E3011 Differential pressure transmitter 100
E3012 Vortex flow transmitter 101
E3013 Variable Area Flowmeter 101
E3014 Magflow transmitter 102
E3015 Mass (coriolis) flow transmitter 102
E3016 Ultrasonic flow transmitter 103
E3017 Thermal flow transmitter 103
E3018 Positive displacement meter 103
E3019 Turbine flow transmitter 104

E4 Instrumentation for level 105

E4001 Level glass 105
E4002 Level glass with magnetic indicator 105
E4003 Floater level indicator 105
E4004 Floater level switch 106
E4005 Vibration fork level switch 106
E4006 Capacitive level switch 106
E4007 Ultrasonic level switch 107
E4008 Radiation based level switch 107

DACE-E_PRODUCT engels.fm  Page 10  Thursday, April 13, 2017  9:17 AM



11

TABLE OF CONTENTS

E4009 Torsion level switch 107
E4010 Differential pressure transmitter 107
E4011 Float level transmitter 108
E4012 Capacitive level transmitter 108
E4013 Ultrasonic level transmitter 108
E4014 Radar level transmitter 109
E4015 Hydrostatic pressure level transmitter 109
E4016 Magnetostrictive level transmitter 109
E4017 Radiation based level transmitter 110
E4018 Servo controlled tank measuring system transmitter 110
E4019 Displacement level transmitter 110

E5 Instrumentation for pressure 111

E5001 Bourdon pressure gauge 111
E5002 Pressure switch 111
E5003 Differential pressure transmitter with electronic sensor 111
E5004 Bourdon differential pressure gauge 112
E5005 Differential pressure switch 112
E5006 Pressure transmitter with electronic sensor 112
E5007 Automatic pressure regulator 113

E6 Instrumentation for temperature 114

E6001 Bi-metal thermometer 114
E6002 Temperature switch with indicator 114
E6003 Temperature switch 114
E6004 Thermocouple 114
E6005 Resistant element (Pt-100) 114
E6006 Temperature transmitter 115
E6007 Thermo wells 115

E7 Instrumentation for valves 116

E7001 Globe control valve 116
E7002 Segment Ball control valves 117
E7003 Butterfly valves 118
E7004 Eccentric plug valves 119
E7005 Ball valves 120
E7006 Membrane valves 121
E7007 Electrical actuators for valves 121

E8 Installation materials 122

E8001 Pressure transmitter / -indicator direct mounted 122
E8002 Pressure transmitter/-indicator with 2-way manifold 122
E8003 Difference pressure/flow/level transmitter/indicator with 5-way manifold 123
E8004 Control valve (with positioner) and filter/reducer 123
E8005 Control vale (with positioner) and filter reducer and magnetic valve 124
E8006 Valve open/close (with 2 limit switches) and magnetic valve 124
E8007 Protection cabinets 125
E8008 Junction box 125
E8009 Instrument cables 126

DACE-E_PRODUCT engels.fm  Page 11  Thursday, April 13, 2017  9:17 AM



12

TABLE OF CONTENTS

F CIVIL AND BUILDINGS 127

F0 Explanation 127

F0001 Explanation of civil and architectural cost data 127

F1 Building complete 129

F1001 Industrial buildings (manufacturing and workshop buildings) 129
F1002 Laboratory building 3 up to 5 floors 130
F1003 Warehouse, free height 7m 130
F1004 Office building on industrial site, multi level 131

F2 Civil work 132

F2001 Deepened truck loading pit 132
F2002 Conveyor bridges 132
F2003 Pipe bridge 132
F2004 Parking garage 132

F3 Indirects 133

F3001 Shed and cabins 133
F3002 Scaffolding for building 133
F3003 Industrial scaffolding 133
F3004 Man hoist and elevators 134
F3005 Mobile cranes 134
F3006 Heavy equipment 135
F3007 Small equipment 135
F3008 Mechanical demolition of complete buildings 136
F3009 Mechanical demolition of building elements 136
F3010 Demolish by hand and wrecking hammer 137
F3011 Dumping costs 137

F4 Building and civil details 138

F4001 (11) Temporary steel sheet piling / dock plates 138
F4002 Excavations and backfilling 138
F4003 Asphalt floors 138
F4004 Concrete floors 139
F4005 Precast concrete floor slabs (stelcon) 139
F4006 Work floor (blinding) 139
F4007 Foundation constructions 140
F4008 Sheet piling, permanent 140
F4009 Pile foundations 141
F4010 Exterior walls and exterior wall finishing 141
F4011 Brick laying or glued interior walls 142
F4012 System walls 142
F4013 Concrete slabs supported at both ends 143
F4014 Staircases and ladders 143
F4015 Roof plates and roof decks 144
F4016 Main supporting constructions 144
F4017 Doors, windows, facades and awnings 145
F4018 Internal door frames, doors and glazing 145
F4019 Roof openings 146
F4020 Outer wall finishes 146
F4021 Internal wall finishes 146

DACE-E_PRODUCT engels.fm  Page 12  Thursday, April 13, 2017  9:17 AM



13

TABLE OF CONTENTS

F4022 Floor finishes 147
F4023 Ceiling finishings 147
F4024 Roof finishes 148
F4025 Sustainable measures, architectural work 148

F5 Building HVAC installation 149

F5001 Heating installations 149
F5002 Ventilation and air conditioning 149
F5003 High voltage power installations 149
F5004 Lighting installations 149
F5005 Communication installations 150
F5006 Fire detection and lightning protection 150
F5007 Fire extinguishing installations 150
F5008 Elevators and window cleaning installations 151
F5009 Pantry, wardrobe and desk 151
F5010 Wash basin and water closet combinations 151
F5011 Sustainable measures, building services 152

F6 Terrain 153

F6001 Soil investigation and retaining walls 153
F6002 Environmental soil examination 153
F6003 Shelter and bicycle shed 153
F6004 Fencing, gates and barriers 154
F6005 Garden work 154
F6006 Surface finishing, hardening 154
F6007 Drainage 155
F6008 Drainage by well points 155
F6009 Earth work 155
F6010 Outside sewer and tanks 156

F7 Building and civil elements 158

F7001 Production buildings, constructed area 158
F7002 Production buildings, Gross Floor Area (GFA) 159
F7003 Production buildings, Facade Area (FA) 160
F7004 Production buildings, building circumference 160
F7005 Production buildings, Roof surface area (RA) 160
F7006 Production buildings, additional 161
F7007 Production buildings, additional allowances 161
F7008 Warehouse buildings, constructed area 162
F7009 Warehouse buildings, Gross Floor Area (GFA) 162
F7010 Warehouse buildings, Facade Area (FA) 163
F7011 Warehouse buildings, building circumference 163
F7012 Warehouse buildings, Roof surface area (RA) 163
F7013 Warehouse buildings, additional 164
F7014 Warehouse buildings, additional allowances 164
F7015 Office buildings, constructed area 165
F7016 Office buildings, Gross Floor Area (GFA) 166
F7017 Office buildings, floor levels 167
F7018 Office buildings, Facade Area (FA) 167
F7019 Office buildings, building circumference 167
F7020 Office buildings, Roof surface area (RA) 168

DACE-E_PRODUCT engels.fm  Page 13  Thursday, April 13, 2017  9:17 AM



14

TABLE OF CONTENTS

F7021 Office buildings, additional 168
F7022 Office buildings, additional allowances 169
F7023 Laboratory buildings, constructed area 169
F7024 Laboratory buildings, Gross Floor Area (GFA) 170
F7025 Laboratory buildings, floor levels 171
F7026 Laboratory buildings, Facade Area (FA) 172
F7027 Laboratory buildings, building circumference 172
F7028 Laboratory buildings, Roof surface area (RA) 172
F7029 Laboratory buildings, additional 173
F7030 Laboratory buildings, additional allowances 173

G ENGINEERING COSTS 175

G0001 Clarification 175

G1 Estimating engineering costs 176

G1001 Estimates of engineering costs, (petro)chemical 176
G1002 Estimates of engineering costs, food/pharmaceutical 176
G1003 Estimates of engineering costs, General Industry 176
G1004 Estimates of engineering costs, utilities/energy 176
G1005 Estimates of engineering costs, oil and gas 177
G1006 Estimates of engineering costs, pulp and paper 177

H GENERAL DATA 179

H1 Base material 179

H1001 Carbon steel 179
H1002 Carbon steel with surface treatment 179
H1003 Profile steel and plates, carbon steel 180

H2 Hourly rate 181

H2001 Hourly rates for installation 181
H2002 Correction factor for estimated rates 182

H3 Energy 183

H3001 Tariffs for various energy types 183

H4 SI units 184

H4001 SI-system of units (NEN 999) 184
H4002 SI-prefixes (NEN 999) 184
H4003 Conversions to SI-units (NEN 999 and NEN 3049) 185
H4004 Conversions to SI-units (NEN 999 and NEN 3049), continued 186
H4005 Conversions to SI-units (NEN 999 and NEN 3049), continued 187

H5 Index figures 188

H5001 General 188
H5002 Index figures outside the Netherlands from 2008 189
H5003 Index figures from the Netherlands from 2008 189

DACE-E_PRODUCT engels.fm  Page 14  Thursday, April 13, 2017  9:17 AM



15

A

A PROCESS EQUIPMENT

A1 Static process equipment

DACE_Engels-prijzenboekje, hoofdstuk A A1001 Atmospherical cylindrical storage tanks

Horizontal or vertical tanks.
PVC-polyester
PVC polyester with glass fibre reinforced, approximately 70% glass.
Design with spherical head.
Polyester
Full polyester.
Including:
– Manhole with cover;
– Several nozzles.
Variation: Different L/D relations do have an impact on price while having the same volume.

Content in m3 Cost each (x 1,000)

PVC-polyester Polyester

1 13.- 13.-
5 18.- 16.-

10 20.- 19.-
20 26.- 24.-
40 33.- 28.-
60 39.- 34.-
80 50.- 39.-

100 62.- 47.-
200 91.- 85.-
300 118.- 99.-
400 145.- 129.-
500 172.- 152.-
600 200.- 182.-
800 257.- 239.-

1,000 298.- 269.-
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A1 Static process equipment

A PROCESS EQUIPMENT

A

A1002 Vertical storage tanks

Material: Carbon steel.
Type: Cone roof or floating roof.
Including:
– 1 Outside cage ladder;
– 2 Manholes;
– Several nozzles;
– Hand railing;
– Assembly on site.
Excluding:
– Internals;
– Civil work, painting and insulation.

Design Volume 
in m3 

Height 
(h) in m

Diameter 
(d) in m

Total surface 
area in m2 

Weight (x 
1,000 kg)

Cost each 
(x 1,000)

Cone roof 50 5.00 3.6 77.00 3.65 45.-
100 6.00 4.6 120.00 5.65 58.-
150 6.00 5.6 155.00 7.30 64.-
200 7.50 5.8 190.00 9.00 77.-
250 7.50 6.5 220.00 10.40 87.-
300 7.50 7.1 247.00 11.70 94.-
350 8.00 7.5 277.00 13.10 101.-
400 8.00 8.0 302.00 14.25 112.-
500 9.00 8.5 355.00 16.70 122.-

1,000 9.15 12.2 585.00 38.00 218.-
1,800 10.70 14.6 825.00 54.00 292.-
6,000 12.90 24.4 1,923.00 137.00 647.-

13,500 14.70 34.2 3,415.00 290.00 1,200.-
17,500 14.70 39.1 4,205.00 380.00 1,500.-
25,000 16.50 44.0 5,319.00 520.00 1,995.-
31,000 16.50 48.8 6,267.00 640.00 2,505.-
53,500 18.30 61.3 9,422.00 1,070.00 4,210.-

 
Floating roof 1,000 9.15 12.2 585.00 50.00 422.-

1,800 10.00 14.6 825.00 67.00 474.-
6,000 12.90 24.4 1,923.00 158.00 885.-

13,500 14.70 34.2 3,415.00 290.00 1,390.-
17,500 14.70 39.1 4,205.00 385.00 1,730.-
25,000 16.50 44.0 5,319.00 530.00 2,195.-
31,000 16.50 48.8 6,267.00 650.00 2,655.-
53,500 18.30 61.3 9,422.00 1,050.00 4,115.-

 
Sphere 610  10.5  100.00 1,115.-

3,600  19.0  430.00 3,160.-
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A

A PROCESS EQUIPMENT

A1 Static process equipment

A1003 Vertical silo's aluminium or AISI 304

Material: Aluminium or AISI 304.
Type: Conical roof or flat roof, conical bottom, cone angle 90°.
Design pressure: +0.20/-0.02 bar.
Design temperature: 60 °C.
Bulk density: 500 kg/m³.
Wall thickness: Average wall thickness of the cylindrical shell.
Price and weight are including:
– Skirt;
– Manhole;
– Several nozzles;
– Cage ladder in carbon steel;
– Handrail in carbon steel;
– Platform in carbon steel.
Excluding:
– Transport and installation;
– Foundation;
– Structural steel.

Material Content 
in m3 

Height (h) 
in m

Diameter (d) 
in m

Average plate thickness 
in mm

Weight 
in kg

Cost each 
(x 1,000)

Aluminium 10 6.6 1.4 4 690 20.-
5 770 21.-

20 8.0 1.8 5 1,170 24.-
6 1,300 26.-

40 9.0 2.4 5 1,800 27.-
6 2,000 30.-

60 8.6 3.0 5 2,300 36.-
6 2,600 38.-

100 10.0 3.6 6 3,700 49.-
7 4,100 52.-

200 14.6 4.2 7 6,600 74.-
8 7,200 81.-

300 14.0 5.3 8 9,300 98.-
10 11,000 116.-

400 16.0 5.7 9 11,500 123.-
10 13,500 145.-

500 18.0 6.0 8 13,800 148.-
10 16,100 172.-

 
AISI 304 10 6.6 1.4 4 1,860 32.-

20 8.0 1.8 4 2,840 45.-
40 9.0 2.4 5 5,030 60.-
60 8.6 3.0 7 8,540 82.-

100 10.0 3.6 8 12,980 112.-
200 14.6 4.2 10 24,460 163.-
300 14.0 5.3 13 40,450 246.-
400 16.0 5.7 14 51,740 310.-
500 18.0 6.0 15 63,700 380.-
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A1 Static process equipment

A PROCESS EQUIPMENT

A

A1004 Vertical silo's in plastic material

Material: Glass reinforced plastic (polyester).
Type: Spherical roof, conical bottom, cone angle 60°.
Design pressure: +0.20/-0.02 bar.
Design temperature: 60 °C.
Bulk density: 500 kg/m³.
Including:
– Skirt;
– Manhole;
– Several nozzles;
– Cage ladder;
– Handrail;
– Platform.
Excluding:
– Transport and installation;
– Foundation;
– Structural steel.

Content in m3 Height (h) in m Diameter (d) in m Cost each 
(x 1,000)

10 4.9 1.9 8.20
20 5.9 2.4 9.20
40 8.1 2.4 10.80
60 11.6 2.8 18.30

100 12.3 3.5 20.20
200 18.9 4.0 60.70

DACE-E_PRODUCT engels.fm  Page 18  Thursday, April 13, 2017  9:17 AM



19

A

A PROCESS EQUIPMENT

A1 Static process equipment

A1005 Cylindrical vessels with hemispherical head

Horizontal or vertical vessels.
Including:
– Supports;
– X-ray;
– Inspection;
– Blasting in- and outside;
– 1 Manhole;
– Maximum 9 nozzles;
– Painting outside;
– Reinforcement rings if necessary.
Excluding:
– Heat treatment.
Variation: Different L/D relations do have an impact on price while having the same volume.

Content 
in m3 

Length (l) 
in m

Diameter (d) 
in m

Total surface 
area in m2 

Average plate 
thickness in mm

Weight 
in kg

Cost each (x 1,000)

Carbon steel AISI 304

1 1.1 1.0 5.3 3 255 10.- 14.-
5 405 12.- 15.-
8 615 13.- 17.-

10 745 13.-  
13 940 15.-  
16 1,130 16.-  

5 1.7 1.8 15.3 3 670 17.- 22.-
5 1,045 21.- 28.-
8 1,575 25.- 35.-

10 1,915 27.-  
13 2,405 29.-  
16 2,910 31.-  

10 2.1 2.3 25.0 3 1,010 21.- 28.-
5 1,570 23.- 32.-
8 2,370 26.- 39.-

10 2,900 28.-  
13 3,700 30.-  
16 4,485 34.-  

20 4.5 2.3 38.0 3 1,515 26.- 38.-
5 2,365 30.- 44.-
8 3,630 34.- 54.-

10 4,465 38.-  
13 5,685 41.-  
16 6,930 45.-  

40 5.2 3.0 67.0 3 2,235 32.- 47.-
5 3,550 38.- 57.-
8 5,475 44.- 72.-

10 6,755 48.-  
13 8,660 54.-  
16 10,510 59.-  

60 8.0 3.0 91.0 5 4,725 43.- 70.-
8 7,335 55.- 92.-

10 9,045 61.- 106.-
13 11,570 69.-  
16 14,255 76.-  

80 10.9 3.0 118.0 8 9,215 62.- 109.-
10 11,345 72.- 127.-
13 14,765 81.-  
16 18,195 90.-  

100 13.7 3.0 145.0 8 10,985 76.- 133.-
10 13,720 88.- 156.-
13 17,855 100.- 185.-
16 22,000 112.-  
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A1 Static process equipment

A PROCESS EQUIPMENT

A

A1006 Columns

Including:
– Blasting in- and outside, X-ray, Inspection, Painting outside one coat, skirt, nozzles, manholes.
Excluding:
– Platforms, cage ladders, transport, fillings, internals.

Average wall 
thickness in mm

Average length between 
the tangentlines (l) in m

Diameter (d) 
in m

Weight 
(x 1,000 kg)

Cost each (x 1,000)

Carbon steel AISI 304 AISI 316 L

8 5 0.5 1.1 17.- 87.- 115.-
1.0 2.5 30.- 145.- 180.-
1.5 4.2 45.- 195.- 237.-
2.0 5.7 56.- 224.- 282.-
2.5 7.6 69.- 266.- 331.-
3.0 10.2 86.- 369.- 406.-

 
10 10 0.5 2.3 28.- 147.- 173.-

1.0 4.6 47.- 215.- 252.-
1.5 7.2 67.- 286.- 319.-
2.0 9.6 83.- 322.- 372.-
2.5 12.4 101.- 379.- 427.-
3.0 15.9 122.- 427.- 490.-
3.5 19.2 141.- 452.- 542.-
4.0 22.9 161.- 489.- 596.-

 
12 15 0.5 3.8 41.- 210.- 240.-

1.0 7.2 67.- 307.- 348.-
1.5 10.9 91.- 353.- 399.-
2.0 14.4 113.- 383.- 464.-
2.5 18.4 135.- 438.- 531.-
3.0 23.1 162.- 492.- 599.-
3.5 27.8 185.- 542.- 663.-
4.0 32.7 210.- 586.- 725.-

 
14 20 1.0 10.5 88.- 348.- 392.-

1.5 15.6 120.- 407.- 484.-
2.0 20.6 147.- 487.- 564.-
2.5 25.9 176.- 626.- 731.-
3.0 32.1 207.- 572.- 718.-
3.5 38.3 237.- 635.- 789.-
4.0 44.7 266.- 674.- 859.-

 
16 25 1.0 14.3 112.- 395.- 463.-

1.5 21.3 152.- 471.- 575.-
2.0 28 186.- 527.- 666.-
2.5 34.7 220.- 577.- 748.-
3.0 42.7 257.- 713.- 853.-
3.5 50.6 292.- 751.- 919.-
4.0 59 329.- 830.- 998.-

 
18 30 1.0 18.9 139.- 518.- 586.-

1.5 27.9 186.- 540.- 666.-
2.0 36.4 227.- 622.- 769.-
2.5 45.2 269.- 706.- 864.-
3.0 54.9 311.- 797.- 959.-
3.5 65.1 354.- 880.- 1,055.-
4.0 75.7 398.- 958.- 1,140.-

 
20 35 1.5 35.3 223.- 603.- 754.-

2.0 45.9 271.- 703.- 871.-
2.5 57.2 321.- 803.- 981.-
3.0 69.1 371.- 913.- 1,085.-
3.5 81.7 421.- 1,020.- 1,190.-
4.0 94.6 470.- 1,125.- 1,290.-

 
22 40 1.5 40.3 245.- 671.- 812.-

2.0 52.2 300.- 779.- 934.-
2.5 64.7 353.- 887.- 1,050.-
3.0 77.6 404.- 992.- 1,155.-
3.5 91.5 459.- 1,110.- 1,265.-
4.0 105.7 512.- 1,235.- 1,405.-
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A PROCESS EQUIPMENT

A1 Static process equipment

A1007 Internals

A1008 Filling

Description Diameter in m Cost per m2 

AISI 410 S AISI 316

Valve trays 1 881.- 652.-
2 836.- 588.-
3 801.- 526.-
4 748.- 491.-

 
Sieve trays 1 836.- 562.-

2 801.- 508.-
3 739.- 437.-
4 712.- 410.-

Description Material Diameter in mm Contents in m3 Cost per m3 

Pall ring Carbon Steel 16 1 3,905.-
10 3,400.-

25 1 1,655.-
10 1,150.-

38 1 1,150.-
10 655.-

50 1 948.-
10 524.-

AISI 304 16 1 4,420.-
10 3,865.-

25 1 3,310.-
10 2,760.-

38 1 2,675.-
10 2,075.-

50 1 2,305.-
10 1,795.-

 
Ceramic balls  6 1 2,715.-

5 2,555.-
13 1 2,390.-

5 1,950.-
19 1 1,855.-

5 1,350.-
25 1 1,755.-

5 1,260.-
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A1 Static process equipment

A PROCESS EQUIPMENT

A

A1009 Carbon steel heat exchangers

Pipe bundle and shell of carbon steel, fixed tube sheet, without expansion bellows, Ø 20 mm.
Design: 'U' tube bundle 10 - 15% cost increase and 5 - 12% weight increase.

A1010 Stainless steel heat exchangers

Pipe bundle and shell of stainless steel, fixed tube sheet, without expansion bellows, Ø 20 mm.
Variation: 'U' tube bundle 10 - 15% cost increase and 5 - 12% weight increase.

Heated surface in m2 Weight in kg Cost each 
(x 1,000)

2 200 13.-
4 300 17.-
6 400 19.-
8 450 21.-

10 500 22.-
15 800 26.-
20 900 28.-
30 1,300 33.-
40 1,600 36.-
50 1,900 40.-
70 2,600 44.-

100 3,600 52.-
200 6,500 71.-
300 10,000 88.-
500 15,000 118.-
700 21,000 147.-

1,000 29,000 176.-

Heated surface in m2 Mass in kg Cost each (x 1,000)

AISI 304 AISI 316L

2 150 16.- 17.-
4 250 19.- 21.-
6 300 23.- 25.-
8 400 25.- 27.-

10 450 25.- 28.-
15 600 30.- 33.-
20 700 34.- 36.-
30 1,000 41.- 44.-
40 1,200 46.- 50.-
50 1,500 53.- 57.-
70 1,900 57.- 65.-

100 2,500 70.- 79.-
200 4,700 106.- 120.-
300 6,600 142.- 156.-
500 11,000 206.- 228.-
700 15,000 268.- 296.-

1,000 20,000 340.- 372.-
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A PROCESS EQUIPMENT

A1 Static process equipment

A1011 Combination carbon steel and stainless steel heat exchanger

Type: Shell of carbon steel, rest stainless steel, fixed tube sheet, without expansion bellows, 
Ø 20 mm.
Design: 'U' tube bundle 10 - 15% cost increase and 5 - 12% weight increase.

A1012 Plate heat exchangers

Type: Plate heat exchanger of one material, including plates, packing and compression bolts.
Working pressure up to 1 MPa, temperature up to 250 °C.
Plate area is sum of all plates per exchanger.

Heated surface in m2 Cost each (x 1,000)

Material pipe bundles

AISI 304 AISI 316L Hastelloy 'B'

2 18.- 19.- 47.-
4 20.- 22.- 52.-
6 22.- 24.- 57.-
8 23.- 25.- 61.-

10 24.- 26.- 64.-
15 25.- 28.- 75.-
20 28.- 30.- 85.-
30 32.- 34.- 114.-
40 33.- 36.- 133.-
50 37.- 40.- 162.-
70 40.- 44.- 198.-

100 56.- 60.- 241.-
200 81.- 87.- 381.-
300 105.- 113.- 579.-
500 151.- 162.- 998.-
700 197.- 213.-  

1,000 265.- 286.-  

Plate surface in m2 Cost each (x 1,000)

AISI 316 Titanium

40 25.- 76.-
50 27.- 88.-
60 30.- 101.-
70 32.- 107.-
80 35.- 119.-

100 40.- 125.-
120 45.- 123.-
140 49.- 126.-
160 51.- 137.-
200 59.- 164.-
220 62.- 159.-
240 64.- 171.-
260 67.- 176.-
280 69.- 173.-
300 74.- 172.-
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A PROCESS EQUIPMENT

A

A1013 Graphite heat exchangers

Material shell or frame: Steel H ll.
Material blocks, pipes or plates: Graphite.
Blocks: Design pressure: 6 bar; design temperature: 160 °C.
Pipe bundle: Design pressure: 6 bar; design temperature: 180 °C.
Plate: Design pressure: 6 bar; design temperature: 180 °C.
Ring nut: Design pressure: 6 bar; design temperature: 180 °C.

A1014 Basket strainer

Material basket: AISI 316.
Working temperature: 100 °C.
Cast carbon steel: Working pressure 16 bar.
Cast AISI 316: Working pressure 16 bar.
Plate carbon steel: Working pressure 25 bar.

A1015 Filter presses

Material plates: Plastic (polypropylene).
Working pressure: 6 bar.
As from 20 m2 with automatic plate transport.

Heated surface in m2 Cost each

Blocks Pipe bundle Plate Ring nut

1 14,850.-  13,900.- 11,350.-
2 18,750.-  17,200.- 13,650.-
3 20,300.- 26,400.- 27,450.- 18,750.-
5 34,250.- 31,100.- 30,350.- 26,450.-

10 37,100.- 43,700.- 37,650.- 36,350.-
20 48,250.- 66,100.- 53,300.- 54,200.-
30 73,600.- 86,450.- 84,700.-  
50 101,600.- 125,300.- 108,400.-  

100 149,750.- 195,250.- 175,750.-  

Diameter connection 
in inches

Cost each

Material housing

Cast carbon 
steel

Cast AISI 316 Plate carbon 
steel

Plate AISI 316

1 343.- 1,205.- 2,710.- 3,555.-
2 540.- 1,910.- 2,810.- 3,730.-
3 782.- 2,705.- 3,120.- 3,930.-
4 1,120.- 3,960.- 3,365.- 4,205.-
6 2,920.- 6,975.- 3,445.- 4,695.-
8 4,830.-  3,910.- 5,190.-

10   4,385.- 6,320.-
12   5,550.- 7,210.-
14   6,205.- 8,865.-

Nett filtering surface 
in m2 

Cost each

2 14,350.-
5 16,300.-
7 18,100.-

10 19,600.-
20 35,750.-
30 43,300.-
50 59,650.-

100 102,250.-
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A1016 Plate filters

Working pressure: 6 bar.
Working temperature: Up to 120 °C.
Material plates: AISI 316.

Nett filtering surface 
in m2 

Cost Each

Material filter housing

Carbon steel AISI 316

2 16,900.- 23,650.-
5 18,300.- 25,700.-
7 21,250.- 32,750.-

10 24,600.- 39,050.-
20 30,050.- 49,500.-
30 36,550.- 60,200.-
50 48,550.- 76,600.-

100 90,150.- 134,800.-
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A PROCESS EQUIPMENT

A

A1017 Candle filters

Material housing Material candles Type candles Nett filtering surface 
in m2 

Cost each

Carbon steel AISI 316 Wire netting, wrinkled 0.1 345.-
0.3 1,410.-
1 2,840.-
1.5 4,140.-
2 6,200.-
2.5 7,245.-
5 13,975.-

10 23,500.-
15 33,085.-
20 40,570.-
30 65,510.-
40 84,465.-
60 125,435.-

Disposable candle Wrinkled 0.1 100.-
0.3 390.-
1 1,160.-
1.5 3,020.-
2 3,100.-
2.5 3,195.-
5 3,610.-

10 4,495.-
15 4,790.-
20 5,115.-
30 6,475.-
40 7,690.-
60 9,920.-

 
AISI 321 AISI 304 Sintered, cylindrical 0.1 920.-

0.3 3,160.-
1 6,965.-
1.5 10,460.-
2 13,595.-
2.5 15,855.-
5 29,115.-

10 54,800.-
15 76,015.-
20 101,660.-
30 152,885.-
40 200,410.-
60 301,555.-

 
AISI 316 Disposable candle Wrinkled 0.1 545.-

0.3 860.-
1 3,710.-
1.5 3,915.-
2 3,915.-
2.5 4,020.-
5 4,630.-

10 5,215.-
15 5,720.-
20 6,130.-
30 8,215.-
40 9,370.-
60 11,540.-
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