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Why are R&D and scaleup costs skyrocketing? → 3 Critical Factors

How can Conceptual Process Design (CPD) help researchers save costs?

Super-Strategies to minimize R&D costs & time by 30-60%

How to easily adapt standard reactor solutions to your R&D!!
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Agenda

19-Jun-26Let Global R&D Show You How to Reduce Your R&D Costs & Time  by 30-50%!!Let Global R&D Show You How to Reduce Your R&D Costs & Time  by 30-50%!!
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Why Global R&D?

19-Jun-26

“ASIA’s 1st Integrated PROCESS ENGINEERING 

Solutions Provider”

GBEST
2

“GB Give BEST PROCESS Engineering Solutions Squared
2

”

✓ GB Engineering

✓ GB Equipment

✓ GB Simulation

✓ GB Safety

✓ GB Team

✓ GB Testing

“We help solve Process Plant Problems
by Exceptional Software & Process Expert”
• PROCESS SIMULATION 
• CO2-NH3-H2S GAS TREATING 
• LIQUID-SOLID-GAS MIXING
• FLUID FLOW & PRESSURE DROP 
• PROCESS SAFETY – FIRE & EXPLOSION
• VAPOR DISPERSION – CONSEQUENCE  – QRA

Charles – Artit - Prof. Wiwut – Prof. Rarey



GBEST
2 ASIA’s 1st Integrated PROCESS 

ENGINEERING Solutions 

Provider”

✓ Engineering
❖ Plant Document Updating

❖ Process Engineering-R&D

❖ HAZOP-SIL-QRA

❖ World-Class Software

❖ Process & Safety Experts

✓ Equipment: 
❖ Reactors

❖ Distillation

❖ Wet Scrubber 

❖ Mixing Tank

❖ Powder Processor

❖ Dust Collector

✓ Team-Testing 
❖ Refinery Catalyst Testing

❖ Vapor-Liquid-Solid Equilibrium (VLE)

✓ Simulation-Safety
❖ CHEMCAD Simulator

❖ OGT Gas Treating

❖ VISIMIX Mixing

❖ FLUIDFLOW 

❖ GEXCON Safety 

AFG Jet Mill ACM Pulverizer

Virtual Lab for Students

Glass/SS Rotary & Wiped Thin Film Evaporator



• Misconception about pilot plant EPC standards/ safety standards

• Misconception about customized lab-pilot plant design by researchers & fabricators

• Misconception about vendor brands - fabricator selection
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Why are R&D and scaleup costs skyrocketing?

19-Jun-26

And partly because of this?? 



Myth 1: Explosion Proof Equipment Really Necessary?
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Unnecessary Excessive Lab-Pilot Plant Safety Standards

19-Jun-26
Possible to Use Ventilation to Reduce Flammable Vapor Concentration to 25% of L.E.L.

PSM Auditor insists 
on switching to 
explosion-proof 
equipment???
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Unnecessary Excessive Lab-Pilot Plant Safety Standards

19-Jun-26

Myth 2: Vent Gas Burner Really Necessary? Ethanol for Covid-19

Ethylene from 

fruit ripening

VS

500,000 THB just for 
the vent gas burner!!

Ethanol Dehydration to 
Ethylene Catalyst Pilot Plant
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Myth 2: Vent Gas Burner Really Necessary? 

Estimate max hold-up & concentration risks before specifying a vent gas burner.

▪ Even for 24-7 release, max conc. at ground 
level < 5 ppm level @ ONLY 5 m stack height

▪ Much lower than ethylene L.E.L. of 2.7 vol%. 
Thus, negligible risk of explosion.

▪ Same level as fruits’ ethylene emission level.

Ethylene venting rate of 2 kg/hr from stack

Gas Dispersion Stack Venting Calculation

Ethylene max vent flow rate kg/hr 2

Short tons (2000 lb) of polluting gas per day, M short-ton 0.048

Air velocity at grade, U m/s 1

miles/hr 2.25

Gas density lb/ft3 0.099216

Gas specific volume, V ft3/lb 10.07902

Stack height, h m 5

ft 16.4042

Vertical diffusion coefficient, Dz 0.14

Horizontal diffusion coeficient, Dy 0.24

Environmental Factor, n 0.2

Max conc, ppmvol of polluting gas, Cmax ppmvol 1.7

%vol 0.000172

Max Conc. at Ground level - 2.0 ppm vol < Ethylene LEL 2.7 mol% = 27000 molppm

Conclusion: Negligible risk of explosion

Ethanol Holdup of Only 7 L

7 LITER of ethanol 
vaporized in air

3.5 m 3.5 m

3.5 m

3.5 m

1.5 m

3.5 m

Assume 7 liter of ethanol 
spilled, 100% vaporized at 
once, then diluted by 343 
m3 of volume air

= 3.5 m3 of ethanol vapor 
in 343 m3 of volume 

= 1 mol% < 3.3 mol% 
L.E.L. of ethanol!!

A senior engineer requested study using > 400,000 THB 

license software + additional engineering man-hours!!

Unnecessary Excessive Lab-Pilot Plant Safety Standards



Fabricator’s idea vs. vendor catalogue
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Customized Design Idea by Fabricators = Risk!!
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High Pressure – High Temp Polymerization Reactor Design Gone Wrong

Affordable-price magnetic seals 
not possible with existing magnetic 
drive brands in Thailand market

Lift-and-Filp design easy 
to pour out components 
from reactor (viscous)



• Is multi-purpose pilot plant really a good idea?
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Is Multi-Purpose Reactor Worth It?
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Too multi-purpose = Either “Too Expensive” or “Not best at anything”

VS

Too many nozzles & utilities!!



• Use high-end brands only for a few critical components worth $$.

• Select only vendors & local suppliers that understand TECHNICAL SPECS deeply!! 
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Vendor Brands and Fabricators Selection 

19-Jun-26

Do NOT specify I-Phone for Ah-Ma’s phone operations 

Rotary Evaporator 
(European Brand)

Turn-Key Solution!!
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Vendor Brands and Fabricators Selection 
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• A local fabricator with own shop does NOT EQUAL good price & quality.

• An actual shop or factory visit is STRONGLY recommended.

Pre-Qualification by ASME U-Stamp and CE Mark Certificates
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Common Misunderstanding About  Scaleup

19-Jun-26

Pilot

Batch Reactor 0.1 L Lab

Comm.

Batch Reactor 10 L

Batch Rx 100,000 L

2

1

3
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What is Conceptual Process Design (CPD)?
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Lab Experiments

Commercial Plant (use pilot plant data)

1

4

5

Pilot

Lab

Comm.

3

Scale-down to pilot scale.

Use lab results (and computer 

simulation) to conceptualize 

commercial plant (Conceptual 
Process Design, CPD)

2

CPD: determine lab targets for 
commercial feasible process

Pilot Plant (scale down from commercial)



• Petrochem company A
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Case Studies: Time & Cost Savings from CPD
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Benefits:

• Find a new solvent matching 
commercial scale toller, which is 
much different from lab scale

• CAPEX & OPEX for catalyst mass 
production plant from ONLY LAB 
results!!

• UNEXPECTED reaction mechanism 
confirmed by CPD reaction analysis

• Petrochem company C

Benefits:

• CPD reveals UNEXPECTED toxic 
CO by-product and separation 
processes required

• CPD reveals that even ideal best 
case economics cannot justify 
multi-million THB catalyst testing 
in next phase.

Benefits:

• Mixing tank, filter, and dryer equipment all 
checked against commercial equipment 
types

• Additional DOE of lab experiments required 
to proof of concept (PoC) & right equipment 
type selection!!

• Bio R&D Organization B

Animal Nutrition Production Scale-Up
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Real Project References for CPD & Scaleup
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Capital Cost Reduction by 30-50% is typical.!! From 4-6 months DDP to 2-4 months DDP

• Alkylation catalyst production conceptual process design and economics (GC 2017)

• Pilot adsorber and reactor design P&ID review and hydraulic calc (GC 2017)

• HDPE Slurry polymerization reactor scale-down from commercial to lab (GC 2017)

• Side-stream fixed bed pilot plant scale-down design reviews (GC 2018)

• Esterification reaction scale-up (GC 2019)

• Polymerization catalyst waste treatment process design from lab results (GC 2019)

• High-value alcohol synthesis scale-up (GC 2019)

• High-value alcohol synthesis scale-up Phase 2 (GC 2020-2021)

• Emulsion & suspension polymerization pilot plant feasibility study (AGC 2020)

• Project engineering & management consultant for EECi pilot plant building and pilot 

plant facility setup project (NSTDA สวทช. BIOTEC 2018)

• Ethanol to high-value chemicals – Conceptual process analysis & techno-

economics (SCG Chem 2019)

• Chelate animal nutrition production mixing tank-filter-dryer scale-up (NSTDA 2017)

• EECi pilot plant complex project consulting (NSTDA 2019)

• EECi Non-GMP & GMP pilot plant project consulting (NSTDA 2019)

• Batch mixing tank reactor for zeolite synthesis (VISTEC 2022)

• Fixed bed reactor for catalytic ethanol dehydration to ethylene (VISTEC 2022)

• PTT LNG Battery cryogenic grinding machine (PTT LNG 2023)

• Crude oil desalting pilot package (THAIOIL 2023)

✓ 1 completed 
project for EGAT 
CO2 capture pilot 
plant project A

+
✓ 1 on-going project 

for EGAT CO2 
capture pilot plant 
project B



• CPD reveals critical sections that only require pilot plant as a scale-down from commercial.

• Find 2-3 vendors with standard equipment in catalogue matching best with our P&ID

• Select from vendor’s standard equipment model & specifications whenever possible.

• Consider buying as-is model and then modifying by local supplier as an option.

• Discuss key modifications needed with supplier in advance. 
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Super-Strategies to Minimize Costs & Time
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✓ Capital Cost Reduction by 30-50% is typical. 
✓ Lead Time Reduction by 40-60% is typical. From 4-6 months DDP to 2-4 months DDP.



Buchi-Glass Reactor
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1) Buchi-Style Reactor Alternatives
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Cost Saving > 40-60% and Time Saving > 50% are Possible!!



Story of our customer
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2) Parr-Style Reactor Alternatives
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Cost Saving > 40-60% and Time Saving > 50% are Possible!!



Story of our customer
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3) Adapting from Education Lab Equipment
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Never Guess Lab R&D Setup from Scratch Again!! 

How to set up a 
crystallizer R&D lab?



Story of our customer
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3) Adapting from Education Lab Equipment
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GB is the SE Asia’s 1st equipment supplier offering 300+ variations of lab-pilot equipment to choose!!

ASME-CE Mark Certified Factory Scope:

• Final P&ID design

• Equipment

• Mechanical

• Structure

• E&I + Control-PLC (partial-optional)

• Common modifications + Shop 1st FAT (Factory Acceptance Test)

• Fabricator documentation

Local Supplier Scope:

• Process understanding + prelim PFD-P&ID design + sample lab testing

• E&I + Control-PLC (partial-optional)

• Final finishing + specific modification + Local re-FAT

• SAT (Site Acceptance Test)

• Full documentation package 22

How To Always Start from Standard Reactors

19-Jun-26

QR Code: 
GB Standard Reactor Solutions



• Cost down from 3.x to 1.x MB and time shortened from 5 to 2 months
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Case Study: GB own-R&D: CO2 to PGA pilot setup 
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✓ Proven reactor design
✓ Proven equipment & instrument brands
✓ Proven reactor operation & 

maintenance experience



✓ 5L polymerization reactor price quote from 7.x to 3.x MB and time from 6.5 to 3.5 months 

(due to much shorter instrument & control lead time)
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Case Study: High Viscosity Polymerization Reactor 
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5 L



✓ Cost Saving by Using VLE-Properties Lab in Thailand: Physical properties for accurate process simulations
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Case Study: 1st VLE-Properties Lab in Thailand

19-Jun-26



QR code for GB Standard 
Reactor Solutions
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Conclusion: Never Start R&D from Scratch Again!! 
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Contact: wiroon.t@globalrd.co.th and LINE ID: wiroont2

Let Global R&D Show You How to Reduce Your R&D Costs & Time by 30-50%!!

SAVE QR CODE NOW 
FOR YOUR FUTURE 
R&D – SCALEUP!!

Charlesชวนชิม ลอง
แล้วจะตดิใจเน่อ!!

mailto:wiroon.t@globalrd.co.th
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© 2021 Global R&D Co., Ltd.  Global R&D confidential.  

❑ Global R&D CEO (Mr. Wiroon) has been running an 

Orphanage Foundation “Light & Life” from June 2025.

Collaboration with Orphanage Home “PIYAWAT”

Business is Also About Giving!! 

THANK YOU FOR LISTENING!! ANY QUESTIONS?

Contact: wiroon.t@globalrd.co.th

LINE ID: wiroont2

• QR code for GB Standard 
Reactor Solutions

mailto:wiroon.t@globalrd.co.th

