[image: UNIVERSITY OF WALES, TRINITY SAINT DAVID CAREERS SERVICE | UWTSD Careers]

University of Wales Trinity Saint David
School of Engineering
Manufacturing Systems

Plant and Asset Engineering

Evaluating the Effectiveness of Chosen Maintenance Strategies for Dedicated Equipment
 ACMA6007

Joseph Lancastle
2214707
7th April 2025

Wordcount: 4589
Adjusted Wordcount: 2735
Contents
List of Figures	4
Introduction	5
Critical Review of Current Maintenance Practices	6
Background of Equipment	6
Current Maintenance Practices	7
Condition Monitoring and Failure Limits	7
Weekly Cleaning and Filter Maintenance	7
Evaluation of Current Maintenance Approaches	8
Reliance on Technician Monitoring	8
Lack of Trend Visibility	10
Boolean Specification Failures	10
Improvement Recommendations	11
Additional Condition Monitoring	11
Planned Preventative Maintenance	12
Considerations of Proposed Changes	13
Planned Preventative Maintenance	13
Additional Condition Monitoring	13
Environmental Considerations	13
Cost Considerations	14
Initial Setup	14
Ongoing Costs	15
Benefits	15
Change Management Implications	15
Conclusions	17
References	18
Appendices	20
Appendix 1	21
Appendix 1a	21
Appendix 1b	23
Appendix 1c	24
Appendix 2	25
Appendix 2a	25
Appendix 2b	27
Appendix 3	28
Appendix 3a	28
Appendix 3b	30
Appendix 4	31
Appendix 5	32



[bookmark: _Toc194938719]List of Figures
Figure 1: Laminar Flow Cabinet 1 Particle Readings	8
Figure 2: Erroneous Internal Particulate Reading	9
Figure 3: Racking Within the Laminar Flow Cabinet	9
Figure 4: (Wiegleb, 2024) Alert Limits	11
Figure 5: Measurement Loop (Yilmaz et al., 2019, p.214)	14



[bookmark: _Toc194938720]Introduction
This assignment aims to review and evaluate the current maintenance strategies of Laminar Flow Cabinets (LFCs) used in production processes at Revvity in Llantrisant. Through the review findings, strengths and weaknesses of the current maintenance methodology will be analysed to present a more applicable maintenance approach, based on research and literature. The report aims to consider the feasibility of the implementation of new maintenance practices whilst maintaining production efficiency and ensuring that the cost of a more detailed maintenance approach produces a benefit of plant performance and longevity.


[bookmark: _Toc194938721]Critical Review of Current Maintenance Practices
[bookmark: _Toc194938722]Background of Equipment
The three Laminar Flow Cabinets (LFCs) on site are used to produce sensitive optical assemblies. The primary purpose of this equipment is to have an area free of particulates, where the ingress of which can be detrimental to the activities being conducted inside. Contaminated assemblies may not be visible at the time of build and make it into the instruments, which can lead to technician downtime and rework.
An LFC operates by drawing air into the cabinet through an external filter by means of a fan in a blower housing that operates at a consistent speed. The blower forces the air through High Efficiency particulate Air (HEPA) filters into the work area. As per EN1822, HEPA filters must remove 99.97% of environmental particulates of 0.3µm (Ashby et al., 2009; Diao & Yang, 2021). However, ISO29463 differs from EN1822 as HEPA filters classified in the range of IS035H and ISO45H must operate between a ≥ 99.95% and a ≥ 99.995% filtration efficiency, respectively. This is tested using an aerosol of the Most Penetrating Particle Size (MPPS), between 0.1µm and 0.3µm which varies dependent of HEPA filter’s design (British Standards Institution, 2019; International Organization for Standardization, 2022)

The air pushed through the HEPA filter is clean and has a unidirectional airflow thanks to a precisely controlled fan. The filtered laminar airflow is vented out of the front of the cabinet creating a positive pressure environment that prevents the ingress of particles through the opening at the front. It is important that the rotational speed and precision of the fan is carefully selected as slight differences can result in uncontrolled airflow, which can create turbulent air allowing the ingress of particles (Tantray et al., 2023).



[bookmark: _Toc194938723]Current Maintenance Practices
[bookmark: _Toc194938724]Condition Monitoring and Failure Limits
The current maintenance practice adopted is based on Condition Monitoring (CM) is defined as “the continuous or periodic measurement and interpretation of data to indicate the condition of an item to determine the need for maintenance” (British Standards Institution,1984, p.5). Condition Based Maintenance (CBM) is the maintenance that is carried out based on the interpretation of the data that is gathered from CM.
The LFCs have weekly external (to the cabinet) baseline particulate readings within 1m of the cabinet opening. Two readings are then taken inside of the side of the cabinet. As this CM methodology is applied to LFCs of varying manufacturers, this means that the MPPS used for cabinet validation according to ISO29463 could vary. Therefore, the calibrated particle counter used for measurement displays reading results for 0.5µm, 2µm, and 5µm within the MPPS range used for LFC qualification. Additionally, due to the high efficiency of the filtration, a zero-particulate reading within the cabinet is a strict criterion. Any deviation from zero for any particle size must be reported immediately for remedial maintenance works to be carried out. 
[bookmark: _Toc194938725]Weekly Cleaning and Filter Maintenance
As the failure mode of the LFC performing poorly is contamination, Total Productive Maintenance (TPM) principles were integrated. TPM’s foundation 5S is completed with the technicians’ weekly inspections and condition monitoring. It is required that the technicians clean the LFC thoroughly, external filters are vacuumed, and the surface space within the cabinet is cleaned, tidied and set in order, disposing of any unnecessary tools or components. The Jishu Hozen aspect of TPM has technicians trained in basic fault finding and routine maintenance freeing up engineering resource. For example, should a particulate reading fail, the technician’s knowledge of the LFCs operation allows them to establish basic causes of failing particle readings and remedy them.



[bookmark: _Toc194938726]Evaluation of Current Maintenance Approaches 
The current maintenance approach was selected upon the installation of the third LFC (LFC03) which highlighted a complete lack of maintenance systems in place for the other cabinets. Therefore, compared to this, the current approach represents a step change. However, as the Overall Equipment Effectiveness (OEE) category of Quality Losses are occurring in the form of assembly rework due to contaminants, a fundamental area which TPM aims to remedy. This indicates that the current maintenance approach needs addressing (Hedman et al., 2016).



[bookmark: _Toc194938757]Figure 1: Laminar Flow Cabinet 1 Particle Readings
[bookmark: _Toc194938727]Reliance on Technician Monitoring
Many of the problematic areas of the current maintenance approach visible in figure 1. The raw data is available in Appendix 1. The first weakness of this online monitoring technique is the reliance of individuals to conduct maintenance tasks. Aside from the week 52 site shutdown, there are gaps in the data where readings were not recorded and TPM tasks not completed. These gaps could postpone the diagnosis of system failures leading to subassemblies being built in a contaminated workspace.
 

[bookmark: _Toc194938758]Figure 2: Erroneous Internal Particulate Reading
The difference in the number of particles counted between the internal and ambient readings hide the specified internal readings. Figure 2 highlights an out of specification reading at the initial measurement of LFC01 that is not visible in Figure 1. Technicians had identified the fault and logged the failure data. The issue found was a curing rack inside the cabinet (Figure 3) which, when removed, created a passing result. It was concluded, as concurred by Tantray et al., 2023, that the curing rack was creating turbulence in the LFC, drawing in environmental particles. This highlights the successes of the TPM methodology of Jishu Hozen and Training, which enabled technicians to rectify the fault, however, they did not follow protocol and report the failing.
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[bookmark: _Toc194938759]Figure 3: Racking Within the Laminar Flow Cabinet
[bookmark: _Toc194938728]Lack of Trend Visibility
The current maintenance approach does not allow for the critical evaluation of trends. For example, Appendix 4 highlights the fluctuating external particle readings of the three cabinets. The readings are taken at unspecified times each week, determining the causes of variations is difficult. Although, thus far, lack of internal particle failure readings to date would not indicate a correlation between external fluctuations and internal failures.
[bookmark: _Toc194938729]Boolean Specification Failures
The current method of CM works on a binary pass/fail basis, where a single particle is a failure which triggers immediate shutdown of the LFC. This approach does not give visibility of LFC degradation. Therefore, should a failure occur that requires external expertise, the LFC is out of action for an indeterminate amount of time until the repair is completed. 



[bookmark: _Toc194938730]Improvement Recommendations
[bookmark: _Toc194938731]Additional Condition Monitoring
Autonomous particulate readings would eliminate data gaps due to technician reliance. The continuous data would allow for investigation of and identification of outliers to control what caused the irregular readings (Yilmaz et al., 2019). However, since single particle detection constitutes a failure and filtration efficiency is high, there is limited value in implementing continuous particle monitoring. Adopting a simpler, more cost-effective approach of conducting the periodic cleaning and inspection of the LFCs prior to each use or daily as per (Kawachi and Noël, 2005).
Figure 4 exemplifies a Condition Monitoring (CM) system that uses alert levels of particle concentration. The lower limit prompts investigation into the root cause of the increasing particle levels whereas the upper limit denotes the point of equipment shutdown. Although Wiegleb’s (2024) method is applicable to the LFC maintenance approach where airborne contaminants are serving as the measurand, its percentage-based threshold cannot be applied as the LFCs Boolean specification.
[image: Dust Measurement Technology | SpringerLink] 
[bookmark: _Toc194938760]Figure 4: (Wiegleb, 2024) Alert Limits

Lofgren and Gregory (1991) define alert levels to provide reasonable detection against abrupt decreases in reliability and a slow decrease in reliability to an unacceptable level. Therefore, to reduce the risk of downtime due to unplanned breakdown of LFCs, the measurand should be changed to enable alert level implementation.
Continuous air velocity readings of the LFC provided by high precision sensors could predict plant degradation by identifying negative trends which could indicate blower malfunction, external or HEPA filter blockages. These malfunctions typically develop gradually, therefore could be captured with velocity specification limits which would trigger preventative maintenance actions and alert the relevant people before complete plant failure (Nithin et al., 2022). Traditional flow sensors, such as hot wire anemometers, can be large and will disrupt the flow field (McWilliams, 2024). The use of more advanced optical flow meters that measure the velocity of air molecules could also be used to in the LFCs (Bogue and Jentink, 2005).
[bookmark: _Toc194938732]Planned Preventative Maintenance
A condition monitoring approach, even with alert levels, is not a complete maintenance approach (Davies, 1990). Therefore, Planned Preventative Maintenance (PPM) should supplement the current condition monitoring based approach.  PPM activities based on the findings of a Failure Mode and Effect Analysis (FMEA) (Raposo et al., 2013) which are well established. Therefore, as per the manufacturer’s recommendation, completion PPM of the LFC annually, or when the air velocity alert limit is exceeded. Therefore, reducing preventative failures and repair lead times by creating an active working relationship with the contractors. 





[bookmark: _Toc194938733]Considerations of Proposed Changes
[bookmark: _Toc194938734]Planned Preventative Maintenance 
A partially outsourced maintenance approach should be adopted. This ensures outsourced labour costs are low, whilst ensuring servicing is conducted by maintenance experts. Additionally, this allows the technicians to continue their routine cleaning operations, maintaining cleanliness and minimise particle counts. These activities are routine, easily trained, and low risk and cost, and therefore do not warrant outsourcing (Kawachi and Noël, 2005).
Vallejos et al. (2020) infers that LFC PPM should be handled by trained professionals as even minor HEPA filter misalignments allow particulate ingress around the filter periphery. Additionally, to qualify HEPA filter replacements to ISO29463, Di-Octyl Phthalate (DOP) testing must be completed. This method injects DOP aerosol into the LFC which must be ≥ 99.95% efficient at filtering that LFCs MPPS. This process requires specialist knowledge, training and expensive equipment, the burden of which should not fall upon the technicians on site. 
[bookmark: _Toc194938735]Additional Condition Monitoring
Some of the LFCs on the market have integrated flow sensors. However, to ensure consistency, the flow rate sensors should be standardised across all cabinets, this is essential to ensure data is comparable for all LFCs allowing for representative trend analysis. To ensure reliability of the sensors, as part of the PPM approach, routine maintenance to include calibration to ensure accuracy and longevity. Due to the speciality of the sensing equipment, their installation and maintenance should be performed by a specialist outsourced company. However, ongoing data analysis can be transitioned internally, once a baseline is established.
[bookmark: _Toc194938736]Environmental Considerations
Installing additional maintenance approaches, such as flowrate condition monitoring and yearly PPM, will ensure reduced air velocity from filter inefficiency is caught earlier, allowing proactive intervention. This will not only ensure sensitive subassemblies are built in optimal conditions but will also reduce energy consumption of the LFC by decreasing fan power usage. By reducing stress on the fan motor, the operational lifespan of its component’s lifecycle is extended whilst reducing the frequency of premature replacements and waste.


[bookmark: _Toc194938737]Cost Considerations
[bookmark: _Toc194938738]Initial Setup

The EE680 Air Velocity Sensor at £1551 x 3 = £4653 (E+E - EE680 air velocity sensor for Laminar Flow Monitoring, no date) is a more cost-effective system than optical sensors. Specifically designed for LFCs using Hot Film rather than Hot Wire Anemometry principles that are thinner, a feature critical to maintaining flow laminarity. However, the sensors still need to be installed professionally as to not disturb the flow pattern.
Using the Sigma 05 Controller Hosting Device from the same manufacturer at £508 (E+E - sigma 05 modular sensor platform, no date) ensures compatibility between the measurement systems elements. Despite the relative simplicity of the system, Figure 5 supports the additional cost for a professional installation, as a reference input is required. Since Revvity does not have good benchmark data of LFC flow velocity, the reference input must be analysed to ensure the installed alert limits are rationalised.
Though an exact cost for the installation setup of CM equipment could not be found, Readfern (2024) states that it is fractional compared to the Cost of Poor Quality. Similarly, the diminished cost of implementation compared to the hardware, is present on the original installation quote of an LFC in Appendix 5. This shows the installation, and commissioning is 9.29% of the quote. Applying this estimation to the hardware pricing, the cost for implementation the Air Velocity CM system is £479. Though this provides an indication, it does not account for variations of installation complexity.
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[bookmark: _Toc194938761]Figure 5: Measurement Loop (Yilmaz et al., 2019, p.214)
[bookmark: _Toc194938739]
Ongoing Costs
For PPM installation costs, Appendix 5 displays quotations from a supplier for costs of annual maintenance. They disclose a 5-to-6-week lead time for maintenance callouts. The annual labour maintenance cost is £370 plus cost of filters at £656. Adherence to this service interval provides an extended warranty of the LFC. The benefit realisation of which will be when expensive components fail, such as the fan blower motor, the cost of the failure would be borne by the manufacturer. For calibration of sensors, this can be integrated into the current contracted system on site, so the price impact is negligible.
[bookmark: _Toc194938740]Benefits
Implementation costs total £5640 approximately.  Ongoing costs total £3078 per annum. These totals reflect the procedures described implemented for all three Laminar Flow Cabinets.
Although most of the benefits of the CM and PPM approach are indirect, it is possible to justify the high implementation cost by benchmarking the current systems performance (You et al., 2011). For example, current component reject rate due to contaminants, technician downtime due to rework attributed to contaminants in assemblies, and LFC breakdown frequency. Comparing these baseline metrics to the same data, post maintenance approach implementation will give a tangible cost saving over time.
Additionally, reducing the effects of the Cost of Poor Quality, such as removing internal failures of process delays, scrap, and defects causing rework and downtime leading to a loss of capacity. This delayed assembly throughput could push into external failures such as loss of customers due to missed sales, all of which can be detrimental to the company’s image. A figure that can quantify how maintenance related costs can affect an organisations profitability with a Cost of Quality analysis. (Weinstein et al., 2009)
[bookmark: _Toc194938741]Change Management Implications
Opposition to change may come when reliance on technicians for all maintenance tasks by outsourcing of specialist tasks. This is justified to ensure production productivity by minimising content switching of the technicians between tasks posing risk of mistakes. Additionally, technicians would take longer to complete maintenance tasks compared to a skilled external contractor but would also leave their primary duties unattended, doubling the operational impact.
As per change management models (Kotter, 2012; Kuzhda, 2016), clear communication and, technician and management buy in can combat change resistance. To achieve this, technicians must remain actively involved in maintenance processes despite it largely being outsourced. Being part of the cross functional team and scheduling maintenance activities, liaise so that PPM occurs in quiet production periods, sufficient safety stock has been built up and removed from the LFC to eliminate risk of product damage or operational disruptions. Such duties will engage technicians and alleviate fear of change by ensuring line of site of the purpose of the changes in maintenance operations.

[bookmark: _Toc194938742]Conclusions 

To conclude, the suggested updates to the current maintenance strategy of the Laminar Flow Cabinets addresses key weaknesses such as data gaps and technician reliance. Using air velocity sensors can predict LFC degradation combined with a more robust Planned Preventative Maintenance minimises the risk of unplanned breakdowns and excessive downtime.
To partially outsource the maintenance tasks strikes the balance between cost efficiency and a higher maintenance standard. Technicians will still be involved in routine operations, however, will focus more on tasks intrinsic to their role. Furthermore, the strategies environmental benefits in the form of extended component lifespan and decreased energy consumption from more efficient operations highlight a sustainable plan element.
Providing careful planning of implementation to ensure tangible cost savings and quality improvements whilst ensuring productivity is maintained, this system represents a step change in proactive maintenance on the site which should cascade to other areas of the business.
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Number
	Particle
Size
	External
Count
	Left
Count
	Right
Count
	Lighting
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	45
	0.5μm
	450616
	493
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	18364
	0
	0
	
	
	
	
	

	
	5.0μm
	2472
	0
	0
	
	
	
	
	

	46
	0.5μm
	5786
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	2843
	0
	0
	
	
	
	
	

	
	5.0μm
	786
	0
	0
	
	
	
	
	

	47
	0.5μm
	1059
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	353
	0
	0
	
	
	
	
	

	
	5.0μm
	353
	0
	0
	
	
	
	
	

	48
	0.5μm
	667095
	0
	0
	y
	y
	y
	M Sidaway
	

	
	2.5μm
	31430
	0
	0
	
	
	
	
	

	
	5.0μm
	7063
	0
	0
	
	
	
	
	

	49
	0.5μm
	73101
	0
	0
	y
	y
	y
	M Sidaway
	

	
	2.5μm
	9888
	0
	0
	
	
	
	
	

	
	5.0μm
	2199
	0
	0
	
	
	
	
	

	50
	0.5μm
	161741
	0
	0
	y
	y
	y
	M Sidaway
	

	
	2.5μm
	12361
	0
	0
	
	
	
	
	

	
	5.0μm
	3531
	0
	0
	
	
	
	
	

	51
	0.5μm
	525483
	0
	0
	y
	y
	y
	M Sidaway
	

	
	2.5μm
	46615
	0
	0
	
	
	
	
	

	
	5.0μm
	4591
	0
	0
	
	
	
	
	

	52
	0.5μm
	 
	 
	 
	 
	 
	 
	 
	

	
	2.5μm
	
	
	 
	
	
	
	
	

	
	5.0μm
	 
	 
	 
	
	
	
	
	

	1
	0.5μm
	382458
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	25780
	0
	0
	
	
	
	
	

	
	5.0μm
	4238
	0
	0
	
	
	
	
	

	2
	0.5μm
	63213
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	22955
	0
	0
	
	
	
	
	

	
	5.0μm
	7416
	0
	0
	
	
	
	
	

	3
	0.5μm
	1109589
	0
	0
	N
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	54385
	0
	0
	
	
	
	
	

	
	5.0μm
	5297
	0
	0
	
	
	
	
	

	4
	0.5μm
	 
	 
	 
	 
	 
	 
	 
	

	
	2.5μm
	
	
	 
	
	
	
	
	

	
	5.0μm
	 
	 
	 
	
	
	
	
	

	5
	0.5μm
	1043197
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	29664
	0
	0
	
	
	
	
	

	
	5.0μm
	1413
	0
	0
	
	
	
	
	

	6
	0.5μm
	567154
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	25074
	0
	0
	
	
	
	
	

	
	5.0μm
	3531
	0
	0
	
	
	
	
	

	7
	0.5μm
	2017530
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	36375
	0
	0
	
	
	
	
	

	
	5.0μm
	3531
	0
	0
	
	
	
	
	

	8
	0.5μm
	547831
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	31076
	0
	0
	
	
	
	
	

	
	5.0μm
	4349
	0
	0
	
	
	
	
	

	9
	0.5μm
	749025
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	42378
	0
	0
	
	
	
	
	

	
	5.0μm
	7063
	0
	0
	
	
	
	
	

	10
	0.5μm
	 
	 
	 
	 
	 
	 
	 
	

	
	2.5μm
	
	
	 
	
	
	
	
	

	
	5.0μm
	 
	 
	 
	
	
	
	
	

	11
	0.5μm
	277221
	0
	0
	Y
	Y
	Y
	M SIDAWAY
	

	
	2.5μm
	22248
	0
	0
	
	
	
	
	

	
	5.0μm
	4944
	0
	0
	
	
	
	
	

	12
	0.5μm
	2217565
	0
	0
	y
	y
	y
	M SIDAWAY
	

	
	2.5μm
	35809
	0
	0
	
	
	
	
	

	
	5.0μm
	25964
	0
	0
	
	
	
	
	

	13
	0.5μm
	2108289
	0
	0
	y
	y
	y
	M SIDAWAY
	

	
	2.5μm
	73102
	0
	0
	
	
	
	
	

	
	5.0μm
	19776
	0
	0
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	45
	0.5μm
	218598
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	12714
	0
	0
	
	
	
	
	

	
	5.0μm
	3531
	0
	0
	
	
	
	
	

	46
	0.5μm
	685459
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	81224
	0
	0
	
	
	
	
	

	
	5.0μm
	24720
	0
	0
	
	
	
	
	

	47
	0.5μm
	11081
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	24368
	0
	0
	
	
	
	
	

	
	5.0μm
	8122
	0
	0
	
	
	
	
	

	48
	0.5μm
	246496
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	15539
	0
	0
	
	
	
	
	

	
	5.0μm
	2825
	0
	0
	
	
	
	
	

	49
	0.5μm
	320658
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	52972
	0
	0
	
	
	
	
	

	
	5.0μm
	18717
	0
	0
	
	
	
	
	

	50
	0.5μm
	161741
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	49088
	0
	0
	
	
	
	
	

	
	5.0μm
	12360
	0
	0
	
	
	
	
	

	51
	0.5μm
	54384
	0
	0
	Y
	Y
	Y
	R Moore
	

	
	2.5μm
	707
	0
	0
	
	
	
	
	

	
	5.0μm
	1059
	0
	0
	
	
	
	
	

	52
	0.5μm
	
	
	 
	 
	 
	 
	 
	

	
	2.5μm
	
	
	 
	
	
	
	
	

	
	5.0μm
	 
	 
	 
	
	
	
	
	

	1
	0.5μm
	300173
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	23308
	0
	0
	
	
	
	
	

	
	5.0μm
	3175
	0
	0
	
	
	
	
	

	2
	0.5μm
	276867
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	20130
	0
	0
	
	
	
	
	

	
	5.0μm
	3178
	0
	0
	
	
	
	
	

	3
	0.5μm
	376455
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	18364
	0
	0
	
	
	
	
	

	
	5.0μm
	5297
	0
	0
	
	
	
	
	

	4
	0.5μm
	2466380
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	108063
	0
	0
	
	
	
	
	

	
	5.0μm
	10948
	0
	0
	
	
	
	
	

	5
	0.5μm
	1061913
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	57210
	0
	0
	
	
	
	
	

	
	5.0μm
	8829
	0
	0
	
	
	
	
	

	6
	0.5μm
	234490
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	15185
	0
	0
	
	
	
	
	

	
	5.0μm
	4944
	0
	0
	
	
	
	
	

	7
	0.5μm
	1327480
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	33196
	0
	0
	
	
	
	
	

	
	5.0μm
	7063
	0
	0
	
	
	
	
	

	8
	0.5μm
	539256
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	74867
	0
	0
	
	
	
	
	

	
	5.0μm
	18011
	0
	0
	
	
	
	
	

	9
	0.5μm
	486284
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	29311
	0
	0
	
	
	
	
	

	
	5.0μm
	4944
	0
	0
	
	
	
	
	

	10
	0.5μm
	502528
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	41318
	0
	0
	
	
	
	
	

	
	5.0μm
	10948
	0
	0
	
	
	
	
	

	11
	0.5μm
	296644
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	56503
	0
	0
	
	
	
	
	

	
	5.0μm
	18011
	0
	0
	
	
	
	
	

	12
	0.5μm
	612711
	0
	0
	Y
	Y
	Y
	RM
	

	
	2.5μm
	69217
	0
	0
	
	
	
	
	

	
	5.0μm
	13066
	0
	0
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	LFC03

	
	

	
	

	Week
Number
	Particle
Size
	External
Count
	Left
Count
	Right
Count
	Lighting
	Work
Area
	Bins
	Checked
By
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	45
	0.5μm
	6356
	0
	0
	Y
	Y
	Y
	J.Lancastle
	

	
	2.5μm
	1763
	0
	0
	
	
	
	
	

	
	5.0μm
	3531
	0
	0
	
	
	
	
	

	46
	0.5μm
	23660
	0
	0
	Y
	Y
	Y
	J.Lancastle
	

	
	2.5μm
	1060
	0
	0
	
	
	
	
	

	
	5.0μm
	353
	0
	0
	
	
	
	
	

	47
	0.5μm
	21188
	0
	0
	Y
	Y
	Y
	R. Fison
	

	
	2.5μm
	2826
	0
	0
	
	
	
	
	

	
	5.0μm
	1059
	0
	0
	
	
	
	
	

	48
	0.5μm
	62869
	0
	0
	Y
	Y
	Y
	O GALAMAS
	

	
	2.5μm
	5229
	0
	0
	
	
	
	
	

	
	5.0μm
	1059
	0
	0
	
	
	
	
	

	49
	0.5μm
	31430
	0
	0
	Y
	Y
	Y
	O GALAMAS
	

	
	2.5μm
	1766
	0
	0
	
	
	
	
	

	
	5.0μm
	353
	0
	0
	
	
	
	
	

	50
	0.5μm
	14832
	0
	0
	Y
	Y
	Y
	O GALAMAS
	

	
	2.5μm
	5650
	0
	0
	
	
	
	
	

	
	5.0μm
	1413
	0
	0
	
	
	
	
	

	51
	0.5μm
	46262
	0
	0
	Y
	Y
	Y
	O GALAMAS
	

	
	2.5μm
	2472
	0
	0
	
	
	
	
	

	
	5.0μm
	353
	0
	0
	
	
	
	
	

	52
	0.5μm
	
	
	 
	 
	 
	 
	 
	

	
	2.5μm
	
	
	 
	
	
	
	
	

	
	5.0μm
	 
	 
	 
	
	
	
	
	

	1
	0.5μm
	195997
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	9182
	0
	0
	
	
	
	
	

	
	5.0μm
	1766
	0
	0
	
	
	
	
	

	2
	0.5μm
	186815
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	7416
	0
	0
	
	
	
	
	

	
	5.0μm
	1746
	0
	0
	
	
	
	
	

	3
	0.5μm
	17657
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	1060
	0
	0
	
	
	
	
	

	
	5.0μm
	1059
	0
	0
	
	
	
	
	

	4
	0.5μm
	123601
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	1766
	0
	0
	
	
	
	
	

	
	5.0μm
	353
	0
	0
	
	
	
	
	

	5
	0.5μm
	67098
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	4591
	0
	0
	
	
	
	
	

	
	5.0μm
	353
	0
	0
	
	
	
	
	

	6
	0.5μm
	769508
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	26133
	0
	0
	
	
	
	
	

	
	5.0μm
	4591
	0
	0
	
	
	
	
	

	7
	0.5μm
	177280
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	4238
	0
	0
	
	
	
	
	

	
	5.0μm
	1059
	0
	0
	
	
	
	
	

	8
	0.5μm
	33549
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	3531
	0
	0
	
	
	
	
	

	
	5.0μm
	1413
	0
	0
	
	
	
	
	

	9
	0.5μm
	152913
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	9535
	0
	0
	
	
	
	
	

	
	5.0μm
	3178
	0
	0
	
	
	
	
	

	10
	0.5μm
	265920
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	17304
	0
	0
	
	
	
	
	

	
	5.0μm
	6357
	0
	0
	
	
	
	
	

	11
	0.5μm
	20483
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	4591
	0
	0
	
	
	
	
	

	
	5.0μm
	706
	0
	0
	
	
	
	
	

	12
	0.5μm
	268392
	0
	0
	Y
	Y
	Y
	OG
	

	
	2.5μm
	34255
	0
	0
	
	
	
	
	

	
	5.0μm
	6004
	0
	0
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LFC01

LFC01 Left	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	493	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Right	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	450616	18364	2472	5786	2843	786	1059	353	353	667095	31430	7063	73101	9888	2199	161741	12361	3531	525483	46615	4591	382458	25780	4238	63213	22955	7416	1109589	54385	5297	1043197	29664	1413	567154	25074	3531	2017530	36375	3531	547831	31076	4349	749025	42378	7063	277221	22248	4944	2217565	35809	25964	2108289	73102	19776	Week Number


Particle Count (N)




LFC01

LFC01 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	450616	18364	2472	5786	2843	786	1059	353	353	667095	31430	7063	73101	9888	2199	161741	12361	3531	525483	46615	4591	382458	25780	4238	63213	22955	7416	1109589	54385	5297	1043197	29664	1413	567154	25074	3531	2017530	36375	3531	547831	31076	4349	749025	42378	7063	277221	22248	4944	2217565	35809	25964	2108289	73102	19776	LFC01 Left	493	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Right	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Week Number


Particle Count (N)




LFC01

LFC01 Left	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	493	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Right	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	450616	18364	2472	5786	2843	786	1059	353	353	667095	31430	7063	73101	9888	2199	161741	12361	3531	525483	46615	4591	382458	25780	4238	63213	22955	7416	1109589	54385	5297	1043197	29664	1413	567154	25074	3531	2017530	36375	3531	547831	31076	4349	749025	42378	7063	277221	22248	4944	2217565	35809	25964	2108289	73102	19776	Week Number


Particle Count (N)




LFC02

LFC02 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	218598	12714	3531	685459	81224	24720	11081	24368	8122	246496	15539	2825	320658	52972	18717	161741	49088	12360	54384	707	1059	300173	23308	3175	276867	20130	3178	376455	18364	5297	2466380	108063	10948	1061913	57210	8829	234490	15185	4944	1327480	33196	7063	539256	74867	18011	486284	29311	4944	502528	41318	10948	296644	56503	18011	612711	69217	13066	LFC02 Left	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC02 Right	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	450616	18364	2472	5786	2843	786	1059	353	353	667095	31430	7063	73101	9888	2199	161741	12361	3531	525483	46615	4591	382458	25780	4238	63213	22955	7416	1109589	54385	5297	1043197	29664	1413	567154	25074	3531	2017530	36375	3531	547831	31076	4349	749025	42378	7063	277221	22248	4944	2217565	35809	25964	2108289	73102	19776	LFC01 Left	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	493	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Right	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Week Number


Particle Count (N)




LFC03

LFC03 Ambient	6356	1763	3531	23660	1060	353	21188	2826	1059	62869	5229	1059	31430	1766	353	14832	5650	1413	46262	2472	353	195997	9182	1766	186815	7416	1746	17657	1060	1059	123601	1766	353	67098	4591	353	769508	26133	4591	177280	4238	1059	33549	3531	1413	152913	9535	3178	265920	17304	6357	20483	4591	706	268392	34255	6004	LFC03 Left	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC03 Right	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	450616	18364	2472	5786	2843	786	1059	353	353	667095	31430	7063	73101	9888	2199	161741	12361	3531	525483	46615	4591	382458	25780	4238	63213	22955	7416	1109589	54385	5297	1043197	29664	1413	567154	25074	3531	2017530	36375	3531	547831	31076	4349	749025	42378	7063	277221	22248	4944	2217565	35809	25964	2108289	73102	19776	LFC01 Left	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	493	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Right	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC02 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	218598	12714	3531	685459	81224	24720	11081	24368	8122	246496	15539	2825	320658	52972	18717	161741	49088	12360	54384	707	1059	300173	23308	3175	276867	20130	3178	376455	18364	5297	2466380	108063	10948	1061913	57210	8829	234490	15185	4944	1327480	33196	7063	539256	74867	18011	486284	29311	4944	502528	41318	10948	296644	56503	18011	612711	69217	13066	LFC02 Left	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC02 Right	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Week Number


Particle Count (N)




Ambient Readings Overlaid

LFC01 Ambient	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	450616	18364	2472	5786	2843	786	1059	353	353	667095	31430	7063	73101	9888	2199	161741	12361	3531	525483	46615	4591	382458	25780	4238	63213	22955	7416	1109589	54385	5297	1043197	29664	1413	567154	25074	3531	2017530	36375	3531	547831	31076	4349	749025	42378	7063	277221	22248	4944	2217565	35809	25964	2108289	73102	19776	LFC02 Ambient	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	218598	12714	3531	685459	81224	24720	11081	24368	8122	246496	15539	2825	320658	52972	18717	161741	49088	12360	54384	707	1059	300173	23308	3175	276867	20130	3178	376455	18364	5297	2466380	108063	10948	1061913	57210	8829	234490	15185	4944	1327480	33196	7063	539256	74867	18011	486284	29311	4944	502528	41318	10948	296644	56503	18011	612711	69217	13066	LFC03 Ambient	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	6356	1763	3531	23660	1060	353	21188	2826	1059	62869	5229	1059	31430	1766	353	14832	5650	1413	46262	2472	353	195997	9182	1766	186815	7416	1746	17657	1060	1059	123601	1766	353	67098	4591	353	769508	26133	4591	177280	4238	1059	33549	3531	1413	152913	9535	3178	265920	17304	6357	20483	4591	706	268392	34255	6004	LFC01 Left	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	493	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Right	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC02 Left	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC02 Right	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC03 Left	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC03 Right	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0.5	2.5	5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Particle Size


Particle Count (N)




LFC01

LFC01 Ambient	45	46	47	48	49	50	51	52	1	2	3	4	5	6	7	8	9	10	11	12	13	450616	18364	2472	5786	2843	786	1059	353	353	667095	31430	7063	73101	9888	2199	161741	12361	3531	525483	46615	4591	382458	25780	4238	63213	22955	7416	1109589	54385	5297	1043197	29664	1413	567154	25074	3531	2017530	36375	3531	547831	31076	4349	749025	42378	7063	277221	22248	4944	2217565	35809	25964	2108289	73102	19776	LFC01 Left	493	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LFC01 Right	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Week Number


Particle Count (N)
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Hem Description
VLFTI800 Vertical Laminar Fiow Cabine!
31 6grade Stairless Steel Worksurface
Defvery & Instailaion

Commissoning

THE MARKET LEADER IN
CLEAN AIR SOLUTIONS

Dated: 23/04/2024
Quote Ret: 401225W

Quotation

PariNo.  NEMPrice Qly Total NETT Price

KVIFTIS00 £604600 1 £6046.00
KVIFIB0OWS £49200 1 £49200
£0000 1 £30000
£7000 1 £37000

Tolol  £7.20800

Options
Htem Description Part Number [NET Price

Base Stand K-VLFIBO00ST 492,00

UV Light & Inferlocked Remov able Lightweight Night Door | K-VLFIB0UV 909.00

316-grade Stainless Steel Work Surface
Replacement ULPA Fiter
Replacement Pre-fiter

KVLFIB0OWS 49200
KHROI38  601.00
KPROO22 | 5500

Encl lalmermautucienlic couk  sowemanmautuclsof couk  Regiiered Company o 4711008




image6.png
Monmouth THE MARKET LEADER IN
Scientific CLEAN AIR SOLUTIONS

Joseph Lancastie Dated: 23/04/2024
Revvity Quoe Ret: 401225W

Annual Servicing

To Comply with Health & Safety requirements, al fume containment systems should be serviced annually.
This can be carred out by Monmouth Scientifc on ite (UK Mainland only) each year. Please note that the
warranty lsted i only vali f the unit i serviced annually by Monmouth Engineers. Below are the costs per
unit for a single visit for validation testing.

Annual Service - 1 year 1x Visit £37000

Terms & Conditions

Allprices are exclusive of VAT at the standard rate. Quotation valid for 60 days from date ofssue. Payment
Terms: Strictly 30 days to approved account holders. Standard terms & conditions apply.

Lead time 6-8 weeks

Please note: Delivery to point of use assumes a evel and clear access way from the vehicl to the paint of
use. There must be no stars or narrow doorways. Doorways must be at least 780mm wide. Lifts can be
used to access ifferent floors, please be aware that the ft doorway must comply with the above and also
be internally at least 780mm wide and 1600mm deep. On-site commissioning will take place at time of
delivery. It willinclude DOP Testing, Testing and fullce . 16 this s required at a

time to delivery, this can be arranged at additional cost.

5-Year Warranty

Designed and manufactured n the UK by our own engineers,these systems are covered by the Monmouth
Scientifc imited industry-leading 5-Year Warranty. This includes labour and parts (not consumables) and,
where applicable, covers repair at your (UK malnland) premises.

This Warranty Is subject to terms and conitions, and is limited to annual validation and service by
Monmouth engineers.

Horrou o i e ek Sl St 1 58
Enol lofmonmouthiclenilecouk  siemonmouthiclentlc couk  Regslred Compony No. 04714058
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