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What is Close Control?

Not to be confused with “closed control”

Otherwise referred to as “tight” control

Temperature Log
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What is Close Control?

For small to medium sized rooms (up to ~150m3)
- £ 0.5°C
« + 5%RH (@20°C)

For large rooms (up to ~600m?3)
- % 1.0°C

-+ 5%RH (@20°C)

For warehouses (~150,000m3)
- =+ 3.0°C
« *+ 20%RH (@20°C)
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RH Dependence on Temperature
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Worth noting
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At 20°C

© of 20%RH requires

9 g/kg

T 2.
At 35°C

»

© of 20%RH requires

b3
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Sensor Accuracy

Temperature
Typical thermostat accuracy:
+ +0.7°Cto £1.0°C
High performance thermostat accuracy:
« +0.1°C to +£0.2°C

Humidity
Typical humidistat accuracy:
+ +3%RH to +£5%RH
High performance humidistat accuracy:
» +1%RH to 2.5%RH
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Room Construction
Location of Controlled Room
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Room Construction
Building Fabric

High Thermal Resistance is Imperative!

Increased wall insulation / sandwich panel
Double / triple glazed windows

Thermally broken frames

Door seals

Minimise room leakage
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System Considerations

Direct Expansion %hilled Water / Heating

Refrigeration Hot Water

« Good for cold stores « Fully customisable

+ Off-the-shelf packages  Excellent control
modulation

- Limited operating range
- Dehumidification control

 Subject to defrost cycles
« Higher life expectancy

- Limited fan static _ |
- Typically lower operating

- Lower capital costs costs

/ /
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System Considerations

Plant Capacity

» Consider internal loads

- Thermal
- Moisture

- Consider start up

loads / dynamic loads

« Qutdoor air loads
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System Considerations

Humidity Control

- Isothermal humidification

(ie. steam)

Adiabatic humidification

(ie. atomisation)

Course / fine control
Ducted or direct to room

Desiccant dehumidification
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System Considerations

Troubleshooting
« Provide means of interrogating the system
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Airflow Considerations

High air change rates

« Good mixing of room air

- Low AT between room air
and supply air

Air flow pattern

»  Promote good mixing

- Displacement systems are
desirable
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URS Requirements

Need to specify:

Size of space

Controlled temperature range

Controlled humidity range (against
respective temperatures)

Control tolerances
Static or dynamic operation
Temporal requirements

Internal operations / heat loads
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URS Requirements

Internal fit-out has a large influence
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Pharm@Yut

Regulatory Knowledge, Practically Applied.

Thank you for your time.
Questions?

James Downing
Senior Engineer

james.downing@pharmout.net

www.pharmout.net




