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Investigation of inlet guide vanes and return channel angle effects on two-stage
compressor performance with one-dimensional simulation
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Dual laminate pipes made of thermoset polymer composite structure and thermoplastic liner are the only
Received 22 January 2018 alternative in pipelines conveying high temperature corrosive fluids. Investigating the bonding between
Accepled 20 March 2018 thermoset composite and thermoplastic liner is very important in these pipelines. Calculating the strain
Available Online 27 April 2018 Nid BT 5 4 E £ ¥ 4
energy release rate of first mode of failure is very important criteria in bonding strength and failure of
" doulas pips. ASTM-D5528 is the standard for experimental test procedure of strain energy release rate
Keywords: 3 z i = E 5
Strain energy release ate of symmelric doublle ca.mtllewer belam. In ths study,.usmgl the classical lfammales lhegry, the gencl:al
First mode of failure equation for determination the laminates thicknesses in unlike double cantilever beam is presented, for
Unlike double cantilever beam

the first time. To study the validity of the equation, in unlike double cantilever beam samples consists of
laminates with different thicknesses are manufactured for the experimental tests. Upper, lower and
bonding regions consist of composite made of unidirectional fiberglass/Vinylester resin, PVCU and
epoxy or Vinylester primers, respectively. The samples of this study are manufactured base on the
practical case studies of chemical fluid pipelines with chlor-alkali process like Arvand Petrochemical
units. The main aim of this work is to help manufacturers of these unites equipment to have practical
guideline. To qualify the efficiency of the proposed equation, finite element simulation base on the
virtual crack closure technique is presented. Good agreement is achieved in comparing the numerical
and experimental results that shows the efficiency and accuracy of the proposed equation.

Thermoplastic liner
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Fig. 1 A Composite vessel for oil, gas and petrochemical industries
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Fig. 2 A composite dual laminate pipe
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"' Dual laminates

12 caustic

" Liner

" Polyvinylchloride (PVC)

'3 Polypropylene (PP)

'¢ Dual Laminate Fabrication Association (DLFA)
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Fig. 3 The PVCU sample surface after sanding with grit size 60
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Fig. 4 Polyester release film on the pre-crack area of the PVCU
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Fig. 30 Crack tip closure for UDCB sample in ABAQUS software
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