
 

Workorder                                  （Attached file 1） 
 

1 Title 

Manufacture of custom-made micromodel chips and implementation of evaluation tests 

 

2 Summary 

A) Manufacture of custom-made micromodel chips and B) Flooding tests using micromodel chips 

are required. The design of the custom-made micromodel chips will be constructed based on the 

micro-CT image. In the flooding tests, single and multiphase flow will be conducted. 

 

3 Scope of Work 

 Manufacturing of custom-made micromodel chips: two (2) water-wet and one (1) oil-wet 

microchips using one design (Design A) 

 Manufacturing of custom-made micromodel chips: one (1) water-wet and one (1) oil-wet 

microchips using another design (Design B) 

 Two (2) single-phase flooding experiments using micromodels supplied by JOGMEC (one 

experiment each using a water-wet and an oil-wet chip) 

 Four (4) multi-phase flooding experiments using micromodels supplied by JOGMEC (two 

experiments each using a water-wet and an oil-wet chip) 

 

The detail specification of each work is written below. 

 

Items 
 

Specifications 

A) Manufacture of 

custom-made 

micromodel chips 

 One(1) holder for the manufactured chips and four (4) connectors for 

connecting PTFE tube (0.0625 inch outer diameter and 0.5 mm wall 

thickness) to the holder for inlet and outlet. 

 The micromodel holder should be capable of controlling the 

micromodel temperature up to 120 °C 

A)-1 Design  Two designs（Design1 and Design2）are prepared. 

 Each design consists of an inlet, an outlet and a porous part. 

 The hole size of the inlet and outlet is 1.0 mm diameter. 

 The design of the porous part is constructed from micro-CT image of 

the rock. 

 The design of the porous part near the inlet is corrected to minimize 

the side wall effect so as to distribute the flow equally inside the 

porous part. 

 The porous part of the Design2 is adjusted to change  the 

permeability by widen the throat size of Design1. The porosity is 

adjusted to be same with the rock. 

 Micro-CT images are provided by JOGMEC. However, the images 



 
cover only a very small area (in the magnitude of square 

millimeters). For microfluidic flow experiments, larger areas (in the 

magnitude of square centimeters / here 6 x 1 cm) are needed. 

However, the original image cannot just be repeatedly copied to get 

a larger area since artefacts will form at the edges and flow through 

the resulting model may not be happening. The solution of this 

should be provided by bidder.  

A)-2 Quality 

evaluation 

 For the quality evaluation, the permeability is evaluated by both 

numerical simulation using GeoDict software and the flooding 

experiment. 

 In addition, pore size, grain size and tortuosity of the design are 

evaluated by image analysis using GeoDict. 

A)-3 Manufacture  Size: linear chip (6x1 cm porous area) 

 Material: silicon wafer sandwiched by glasses 

 Surface property: water-wet and oil-wet 

 Dry etching is conducted for silicon wafer to sharpen the edge of the 

etching. 

 Surface is treated with silane to make it oil-wet and treated with 

plasma to make it even more water-wet. 

B) Flooding tests  

 
Single-phase 

flow  

 Water flooding test is conducted to measure the permeability of 

micromodel-chips. 

 Flooding: 1 times for the water wet, 1 times for the oil wet chip. 

 Two micromodel-chips(water wet & oil wet) are provided by 

JOGMEC. 

 
Multi-phase 

flow 

 Water/Oil injection tests are conducted. 

 Number of the flooding test: 2 times x 2 chips = 4 tests. 

 Distilled water is used as water and n-Heptane is used as oil. 

 Injection process of a single test: 

1. Water injection to saturate the micromodel-chip with 100% brine 

2. Oil injection with around 0.01ml/min 

3. Water injection around 0.01ml/min 

4. Oil injection around 0.01ml/min 

 Room temperature, ambient pressure 

 Measurement data： 

- pressures, temperatures, rates, volumes injected.  

- image of the fluid transition in the microchip. 

 Saturation is computed based on image analysis as function of time 

and PV injected. 

 Fluorescent dye is used to make the contrast of water and oil if it  

is necessary. 

  

4 Contract term  

From the date of the contract to 31 March, 2021. 

  



 
 

5 Deliverables 

 

（１）Product  Five (5) manufactured micro-model chips. 

 Image file of the manufactured micromodel chips whose resolution 

is enough to visualize the pore structure. 

 One chip holder and four (4) connectors for the manufactured micro-

model chip. 

（２）Report  The results of the A)-1 quality evaluation and the B) reported with 

A4 size documents. 

 In the report B, explanation of experimental setup is also written. 

 The movie and the image file of the results of B) are attached. 

 The report and the related electronic files are submitted through 

access to a ftp server provided by the bidder. 

（３）Other note  The micromodel-chips provided by JOGMEC are sent back to 

JOGMEC after finishing the B). 

 
 

6 Budget 

 Less than JPY 9,900,000 including TAX. 

 

－ End of File － 

 


