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1.Scope 
The present document specifies the
be carried out on HPC1 as per 
parameters : pressure, temperature, 
 
 

2.Reference and applicable documents
2.1.Applicable documents

 
AD1 19071/05/NL/CP 
AD2 MPP-OFR-08-00

AD3 MPP-QA-07-0001
AD4 MPP-QA-07-0003
AD5 TN96.8 
  

2.2.Reference documents
 

RD1 TN85.71 
RD2 TN95.1 

 

3.Acronyms/Definitions

 

HPC1 

MPP 

UAB 

MELiSSA 

CFD 

PLC 

RH 

HPS 

MH 
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specifies the protocols to be followed for the mapping activities to 
as per the requirements expressed in AD5 and 

temperature, humidity, light and air velocity. 

eference and applicable documents  
Applicable documents  

19071/05/NL/CP  Frame Contract between ESA and UAB AD2
0001(3) Proposal for Call Off Order 6 – HPC1 installation 

and start-up in the MPP 
0001 MPP Quality Manual 
0003 MPP rules for good lab practices 

HPC1 mapping requirements 

Reference documents  

HPC1 User Manual 
HPC1 control requirements and software description

Acronyms/Definitions 

Higher Plant Compartment 1 

MELiSSA Pilot Plant 

Universitat  Autònoma de Barcelona 

Micro Ecological Life Support System Alternative

Computational fluid dynamics 

Programmable logical computer 

Relative humidity 

High Pressure Sodium 

Metal Halide 
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protocols to be followed for the mapping activities to 
and for the following 

Frame Contract between ESA and UAB AD2  
HPC1 installation 

HPC1 control requirements and software description 

Micro Ecological Life Support System Alternative 
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HVAC 

SES 

 

 

4.Test items 

4.1.Description (PID, technical drawings, user manual)

• Higher Plants Compartment (HPC1) is describe

• PID and Sherpa control are describe

4.2.Hazards induced by test item and safety measures to be taken

• Mechanical hazard (pump, blower)

o The protection against these hazard is ensured by the panels pr

access to these equipments

• Pressure hazard (compressed gases mixtures in K

and O2 building supplies 

o The presence of gas pressure regulators on the gas cylinders and building 

supply tubing reduces the delivery pressure down to 2 barg

• Intense light hazard is present for the light mapping activity ; the operator have 

to wear the adequate sunglasses to avoid

4.3.Instructions for operation

• See user manuals RD1 and RD2

4.4.Instructions for maintenance

• See user manual RD1 
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Heating Ventilation Air Conditioning 

Sensor for Electromagnetic Spectrum 

Description (PID, technical drawings, user manual) 

Higher Plants Compartment (HPC1) is described in document RD

PID and Sherpa control are described in documents RD2  

Hazards induced by test item and safety measures to be taken

Mechanical hazard (pump, blower) 

The protection against these hazard is ensured by the panels pr

access to these equipments 

Pressure hazard (compressed gases mixtures in K-size tanks at 200barg

building supplies at 6 bars) 

The presence of gas pressure regulators on the gas cylinders and building 

supply tubing reduces the delivery pressure down to 2 barg

Intense light hazard is present for the light mapping activity ; the operator have 

to wear the adequate sunglasses to avoid blinding effects of the lights

Instructions for operation 

RD1 and RD2 

Instructions for maintenance 

RD1  
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RD1 

Hazards induced by test item and safety measures to be taken 

The protection against these hazard is ensured by the panels preventing 

at 200barg, and N2 

The presence of gas pressure regulators on the gas cylinders and building 

supply tubing reduces the delivery pressure down to 2 barg 

Intense light hazard is present for the light mapping activity ; the operator have 

blinding effects of the lights 
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5.Protocols 
5.1.General guide

 
Following are the guide lines recommended for the mapping measurements:

• The chamber should be closed (air lock and curtains)
placed on the central side glass 

• The plants should not be placed inside the chamber
• The sensors should be placed in the specified positions
• The lamp sequence should not be changed during t
• The blower should work in stable condition  (no rpm or flow rate changes)
• The 20 trays should be all placed inside the chamber
• The trays should be equally spaced (mid position of the tray spacer)
• The trays spacing should not be modi
• If the chamber were to be opened for operating on probes, the following 

measurement should be taken in the same operating conditions as before (based 
on the chamber sensors T and RH) (10 to 15 min)

• If curtains only were
few minutes 
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General guide -lines 

Following are the guide lines recommended for the mapping measurements:
should be closed (air lock and curtains) and the shutter should be 

placed on the central side glass  
The plants should not be placed inside the chamber 
The sensors should be placed in the specified positions 
The lamp sequence should not be changed during the measurement activity
The blower should work in stable condition  (no rpm or flow rate changes)
The 20 trays should be all placed inside the chamber 
The trays should be equally spaced (mid position of the tray spacer)
The trays spacing should not be modified during the measurement activity
If the chamber were to be opened for operating on probes, the following 
measurement should be taken in the same operating conditions as before (based 
on the chamber sensors T and RH) (10 to 15 min) 
If curtains only were to be opened, as before, the stabilization time should be a 
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Following are the guide lines recommended for the mapping measurements: 
and the shutter should be 

he measurement activity 
The blower should work in stable condition  (no rpm or flow rate changes) 

The trays should be equally spaced (mid position of the tray spacer) 
fied during the measurement activity 

If the chamber were to be opened for operating on probes, the following 
measurement should be taken in the same operating conditions as before (based 

to be opened, as before, the stabilization time should be a 
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5.2.Light measurement under 
These measurements have
HPS lamp.  

The W/m2 distribution will be monitored right below the tempered glass (approximately 
5cm distance) which divides the chamber from the lighting system for the two different 
lamps. The objective is to evaluate the spatial distribution of the light intensity and to 
characterize the spectrum of the lamps. To this end, the light measurement points should 
be placed as shown in ¡Error! No se encuentra el origen de la referencia.
se encuentra el origen de la referencia.
 

 

5.2.1.Environmental requirements: 

T, RH and P conditions

5.2.2.Operating conditions: 

The lamp under measurement 
switched off, or be kept on.

5.2.3.Variables to be recorded: 

Position of the measurement po
lamp the overall dimensions

Light intensity spectrum in the spectral range of each sensor (as a digital curve)

 

c 
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Light measurement under the glass panel 
These measurements have to be taken separately under one MH lamp and 

distribution will be monitored right below the tempered glass (approximately 
5cm distance) which divides the chamber from the lighting system for the two different 

The objective is to evaluate the spatial distribution of the light intensity and to 
characterize the spectrum of the lamps. To this end, the light measurement points should 

¡Error! No se encuentra el origen de la referencia.
se encuentra el origen de la referencia.. 

 
Figure 1 Light measurement points 

 
Environmental requirements:  

T, RH and P conditions can be chosen freely. 

Operating conditions:  

he lamp under measurement should be switched on ; the other lamps can be 
switched off, or be kept on. 

Variables to be recorded:  

sition of the measurement point, with respect to glass and to the lamp (for the 
dimensions and position of the center of the filament should be taken); 

Light intensity spectrum in the spectral range of each sensor (as a digital curve)

GLASS 
c 

2c 

2c 

2c 

2c 

Measurement 
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and then under one 

distribution will be monitored right below the tempered glass (approximately 
5cm distance) which divides the chamber from the lighting system for the two different 

The objective is to evaluate the spatial distribution of the light intensity and to 
characterize the spectrum of the lamps. To this end, the light measurement points should 

¡Error! No se encuentra el origen de la referencia.¡Error! No 

should be switched on ; the other lamps can be 

int, with respect to glass and to the lamp (for the 
filament should be taken);  

Light intensity spectrum in the spectral range of each sensor (as a digital curve) 

Light 
Measurement 

points 
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5.2.4.Test Procedure:

Step # Description 

1 Install hardware for performing the 
measurement under the selected 
lamp 

2 Switch on the lamp under 
measurement and wait 15 minutes 
for stabilization 

3 Measure the lamp power 
consumption 

4 Mark each point of measurement  
with a distinctive label

5 Take spectrum for each point and 
each spectral band available, take 
light intensity (depending on 
hardware could be taken at same 
time or in two different steps)

6 Take the position (xyz) of the point 
of measurement.

7 Repeat 5,6 for each of the 5 
measurements under each lamp

8 Repeat 1-7 for the other lamp
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Test Procedure:  

Required Remarks 

Install hardware for performing the 
measurement under the selected 

y  

Switch on the lamp under 
measurement and wait 15 minutes 

 

y The lamp should not be switched off 
until measurement termination, assure 
lamp compartment ventilation is on

Measure the lamp power Possibly 
yes 

 

Mark each point of measurement  
with a distinctive label 

Y Should be different for the two lamps, 
take a picture of the hardware frame
or a sketch 

Take spectrum for each point and 
each spectral band available, take 
light intensity (depending on 
hardware could be taken at same 
time or in two different steps) 

y UV should be negligible

Take the position (xyz) of the point 
measurement. 

y  

Repeat 5,6 for each of the 5 
measurements under each lamp 

  

7 for the other lamp   
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The lamp should not be switched off 
measurement termination, assure 

lamp compartment ventilation is on 

Should be different for the two lamps, 
take a picture of the hardware frame 

UV should be negligible 
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5.3.Light measurement at tray level
The light intensity will be measured in proximity of the trays with 
or equivalent for electromagnetic 
(see appendix 1 for the datasheet)
The required measurement points are shown in
measurements do not need to be performed all at the same time, the SES s
moved from one measurement point to another in order to cover all the 
positions.  
 
The SES sensor type TRISTAN 5 is regarded as adequate for the spectral 
characterization, but any other equivalent is acceptable.
 
There will be three different positions
(in a cross section of the chamber, see 

The three cross sections selected a

1. Section 1 : under 
under consideration switched on

2. Section 5 : under a
under consideration switched on

3. Section 7 : in between 
on 

 
 

Figure 
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Light measurement at tray level  
be measured in proximity of the trays with the TRISTAN 5

for electromagnetic spectrum, adequate for the spectral characterization
for the datasheet). 

The required measurement points are shown in the following figures
measurements do not need to be performed all at the same time, the SES s
moved from one measurement point to another in order to cover all the 

The SES sensor type TRISTAN 5 is regarded as adequate for the spectral 
characterization, but any other equivalent is acceptable. 

different positions (planes) for this test, and for each of the
(in a cross section of the chamber, see Figure 2), three points of measurement

oss sections selected are as shown on Figure 3: 

Section 1 : under an MH lamp (on the middle plane of the lamp), just the lamp 
under consideration switched on 

an HPS lamp (on the middle plane of the lamp), just the lamp 
under consideration switched on 

n between the chosen MH and HPS lamps, with both 

Figure 2 Measurement points in the cross section 
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TRISTAN 5 sensor 
adequate for the spectral characterization 

the following figures. As the 
measurements do not need to be performed all at the same time, the SES sensor will be 
moved from one measurement point to another in order to cover all the specified 

The SES sensor type TRISTAN 5 is regarded as adequate for the spectral 

each of these planes 
of measurement. 

MH lamp (on the middle plane of the lamp), just the lamp 

HPS lamp (on the middle plane of the lamp), just the lamp 

with both lamps switched 

 

 



MELiSSA 

 

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 

Memorandum of Understanding 

Figure 3 Measurement points along the axis and location wrt the air inlets

 
5.3.1.Environmental requirements: 

No special requirement for 

Curtains are left ope

5.3.2.Operating conditions: 

All lamps are witched on 

5.3.3.Variables to be recorded: 

Point of measurement

Light intensity spectrum in the spectral range of each senso

5.3.4.Test Procedure:

Step # Description 

1 Install hardware for performing the 
measurement in 

2 Switch on the lamp under 
measurement and wait 10 minutes 
for stabilization (one or two 
depending on cross section)

3 Measure the lamp power 
consumption 

4 Mark each point of measurement 
with a distinctive label

A plane 
placed in 
middle of 

inlet 5 
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Measurement points along the axis and location wrt the air inlets

Environmental requirements:  

No special requirement for T, RH and P conditions. 

left open. 

Operating conditions:  

witched on for positions 1, 5 and 7. 

to be recorded:  

ment position, with respect to inside of the chamber; 

Light intensity spectrum in the spectral range of each sensor 

Test Procedure:  

Required Remarks 

Install hardware for performing the 
in section 1  

y Verify correct positioning of the 
sensor 

Switch on the lamp under 
measurement and wait 10 minutes 
for stabilization (one or two 
depending on cross section) 

y The lamp should not be switched off 
until measurement termination, 
assure lamp compartment ventilation 
is on 

Measure the lamp power n Already done previous step

Mark each point of measurement 
with a distinctive label 

Y Should be different for the two 
lamps, take a picture of the hardware 
frame or a sketch

1 2 3 4 5 6 7 

 
TECHNICAL NOTE 96.9 

Page 11/27 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 

 

Measurement points along the axis and location wrt the air inlets  

position, with respect to inside of the chamber;  

Verify correct positioning of the 

The lamp should not be switched off 
until measurement termination, 

compartment ventilation 

Already done previous step 

Should be different for the two 
lamps, take a picture of the hardware 
frame or a sketch 

A plane placed in 
the between Inlet 

7 and 8  

8 9 

A plane placed in the 
middle of Inlet 1 



MELiSSA 

 

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 

Memorandum of Understanding 

5 Acquire spectrum for each point 
and each spectral band available
measure light intensity 
position 

6 Note the position (xyz) of the point 
of measurement 

7 Repeat 5,6 for positions B and C

8 Repeat 1-7 for 
section 7 

 

 

 TECHNICAL NOTE

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 
transmitted without their authorization 

Memorandum of Understanding 19071/05/NL/CP 

spectrum for each point 
and each spectral band available, 

light intensity for the A 

y  

the position (xyz) of the point 
 for the A position 

y The reference should be taken from 
the chamber walls and the lamps

positions B and C   

7 for section 5 and   

 

 
TECHNICAL NOTE 96.9 

Page 12/27 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 

The reference should be taken from 
the chamber walls and the lamps 
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5.4.Light measurement Verifications
There will be two other points for verifications that should be taken into account:

1. a measurement at half way
distribution on the height. This measure
on trays, but taken at a height of 50
indifferently on the MH or HPS lamp.

2. A reflection measure
first lamp near the curtains, putting a white paper at 20 cm on trays and measuring 
the reflection on the paper from the highest position available inside the chamber; 
the same protocol as above is applicable

3. A light intensity measurement will be made above the glass panel for one MH 
lamp and for one HPS lamp.
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Light measurement Verifications  
points for verifications that should be taken into account:

at half way between the glass and the tray, just to verify the 
distribution on the height. This measurement should follow the same protocol as 
on trays, but taken at a height of 50cm above the trays. 
indifferently on the MH or HPS lamp. 

A reflection measurement: The reflection measurement should be taken on the 
first lamp near the curtains, putting a white paper at 20 cm on trays and measuring 
the reflection on the paper from the highest position available inside the chamber; 

as above is applicable. 

ntensity measurement will be made above the glass panel for one MH 
lamp and for one HPS lamp. 
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points for verifications that should be taken into account: 

tray, just to verify the 
follow the same protocol as 

trays. This can be done 

should be taken on the 
first lamp near the curtains, putting a white paper at 20 cm on trays and measuring 
the reflection on the paper from the highest position available inside the chamber; 

ntensity measurement will be made above the glass panel for one MH 
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5.5.Pressure mapping
5.5.1.Definition of the sensors

Five pressure probes are required in total.
detailed in appendix 3. 
 

5.5.2.Location of the sensors

The two first probes P1 and P2 are placed in the plenum of the chamber (see 
check the balanced pressurization of the air plenu
 
The P3 probe is placed in proximity of the HVAC return entrance below the air balancing 
panels and above the chamber floor (see 
the HVAC system thermally processes the air. 
 
The P4 probe is placed between the cooler and
origen de la referencia.) to 
 
The last probe P5 is placed in the lower right of the HVAC system (see 
encuentra el origen de la referencia.
and with P1 and P2 the pressure rise of the blower. 
 

Figure 4  
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Pressure mapping  
Definition of the sensors  

Five pressure probes are required in total. They will be PTX 7500 with the characteristics 

Location of the sensors  

The two first probes P1 and P2 are placed in the plenum of the chamber (see 
check the balanced pressurization of the air plenum distribution system. 

The P3 probe is placed in proximity of the HVAC return entrance below the air balancing 
panels and above the chamber floor (see Figure 5), to evaluate the pressure drop before 
the HVAC system thermally processes the air.  

probe is placed between the cooler and heater (see ¡Error! No se encuentra el 
to validate with P3 the pressure drop of the cooler. 

The last probe P5 is placed in the lower right of the HVAC system (see 
igen de la referencia.),to validate with P4 the pressure drop of the heater 

and with P1 and P2 the pressure rise of the blower.  

 Pressure probes in the plenum of the chamber

P1 
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with the characteristics 

The two first probes P1 and P2 are placed in the plenum of the chamber (see Figure 4), to 
m distribution system.  

The P3 probe is placed in proximity of the HVAC return entrance below the air balancing 
evaluate the pressure drop before 

¡Error! No se encuentra el 
validate with P3 the pressure drop of the cooler.  

The last probe P5 is placed in the lower right of the HVAC system (see ¡Error! No se 
validate with P4 the pressure drop of the heater 

 
Pressure probes in the plenum of the chamber  

P2 
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Figure 5 Pressure probe in proximity of the HVAC entrance

Figure 6 Pressure probe between the heater and the cooler
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Pressure probe in proximity of the HVAC entrance

 

Pressure probe between the heater and the cooler

P4 
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Pressure probe in proximity of the HVAC entrance  

Pressure probe between the heater and the cooler  
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5.5.3.Test Procedure :

See par 5.6 
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Figure 7 Pressure probe in the HVAC 

Test Procedure :  

 

P5 
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5.6.HVAC mapping
5.6.1.Location of the sensors

The cross section of the chamber with the trays in place measures about 75*90 cm
On this section the measurement points are placed as shown in
 

� Point A centered on the air inlet at 7

� Point B positioned 7

from the top of the tray

� Point C placed in the middle of the diagonal between point A and B

� Points A' and B' are specular and measurements could be taken during the 

way back of the movement of the trays, changing the connecting poles.

 
As the air velocity field changes a lot with the height, the measurement ranges differ on 
the basis of the measurement poi

1. Point A:  

2. Point B and C (B' A'):

The probes could be different in order to accommodate the different velocity ranges.
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HVAC mapping  
Location of the sensors  

chamber with the trays in place measures about 75*90 cm
On this section the measurement points are placed as shown in Figure 8

Figure 8 Cross section 

Point A centered on the air inlet at 7-8 cm distance from it.

Point B positioned 7-8 cm distance from the wall and 7

from the top of the tray 

Point C placed in the middle of the diagonal between point A and B

and B' are specular and measurements could be taken during the 

way back of the movement of the trays, changing the connecting poles.

As the air velocity field changes a lot with the height, the measurement ranges differ on 
the basis of the measurement point:   

Point A:   range 0.5 – 10 [m/s]

Point B and C (B' A'): range 0.1 –   2 [m/s]

The probes could be different in order to accommodate the different velocity ranges.
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chamber with the trays in place measures about 75*90 cm2 (b*h). 
8: 

 

8 cm distance from it.  

8 cm distance from the wall and 7-8 cm distance 

Point C placed in the middle of the diagonal between point A and B 

and B' are specular and measurements could be taken during the 

way back of the movement of the trays, changing the connecting poles. 

As the air velocity field changes a lot with the height, the measurement ranges differ on 

10 [m/s] 

2 [m/s] 

The probes could be different in order to accommodate the different velocity ranges. 
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On the longitudinal direction the measurements should be scanned as shown in
 

Figure 9

 
The position of the sensors 
reflecting tape that could be aligned with a mark placed on the tray. The tray will be 
moved by displacing the trays through the chamber. It can be needed to open, remove the 
tray and insert new trays while moving the sensors.
This can force to wait to recover the test conditions before performing a new 
measurement. In principle, a stabilization time of 
positions on the chamber longitudinal axis.
 
The total number of sensors is 3 temperature
sensors. In principle RH and temperature sensor are usually implemented in 
device capable of performing both measurements
the range of 0.15 - 1 m/s for very low air flows and two sensors
m/s. 
 
See appendix 2 for the exact geometry of the support and location of sensors
 
 

5.6.2.Variables to be recorded: 

• Point of measurement position, with respect to inside of t

Section 1 

Door A 
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On the longitudinal direction the measurements should be scanned as shown in

9 Measurements on the longitudinal direction

position of the sensors are determined by marks placed in the chamber with 
reflecting tape that could be aligned with a mark placed on the tray. The tray will be 
moved by displacing the trays through the chamber. It can be needed to open, remove the 

nd insert new trays while moving the sensors. 
This can force to wait to recover the test conditions before performing a new 

In principle, a stabilization time of 10min is expected between two 
positions on the chamber longitudinal axis. 

otal number of sensors is 3 temperature probes, 3 RH sensors and 3 air 
sensors. In principle RH and temperature sensor are usually implemented in 

capable of performing both measurements. Velocity sensors include 
m/s for very low air flows and two sensors in the range of 0.5 to 10 

for the exact geometry of the support and location of sensors

Variables to be recorded:  

Point of measurement position, with respect to inside of t

Section 17
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On the longitudinal direction the measurements should be scanned as shown in Figure 9. 

 

Measurements on the longitudinal direction  

determined by marks placed in the chamber with 
reflecting tape that could be aligned with a mark placed on the tray. The tray will be 
moved by displacing the trays through the chamber. It can be needed to open, remove the 

This can force to wait to recover the test conditions before performing a new 
is expected between two 

, 3 RH sensors and 3 air velocity 
sensors. In principle RH and temperature sensor are usually implemented in a unique 

sensors include one sensor in 
in the range of 0.5 to 10 

for the exact geometry of the support and location of sensors 

Point of measurement position, with respect to inside of the chamber;  

MOVING 
FRAME 

 

INLET 
 

Section 17 

Door C 
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• Temperature, relative humidity and air velocity

• All other environmental parameters of HPC1
P5 probes for the additional pressure measurements explained in 

 

5.6.3.Sensors accuracies  

The accuracy of the air velocity probes should be 0.08 [m/s] measured at 0.5 [m/s] for the 
magnitude of the velocity.
The temperature and Relative Humidity probes have the following accuracies: 

o 0,1deg C for T
o 3% for RH  

 
5.6.4.Environmental requirements and operating conditions : 

 
The test consists in acquiring a set of data (30 seconds) displacing the setup by 25 cm for 
each acquisition, with a total of 17 positions (the chamber is 5 meters long). In addition, 
the test must be performed with a controlled temperature and humidity, a
repeated for 2 different RH, and with the lights on and off, resulting in 4 different runs.
 
The conditions for each run
 
Run name Lighting 

Scan 1 100% ON 

Scan 2 100% OFF 

Scan 3 100% OFF 

Scan 4 100% ON 
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Temperature, relative humidity and air velocity 

All other environmental parameters of HPC1 including the P1
probes for the additional pressure measurements explained in 

Sensors accuracies   

The accuracy of the air velocity probes should be 0.08 [m/s] measured at 0.5 [m/s] for the 
magnitude of the velocity. 
The temperature and Relative Humidity probes have the following accuracies: 

0,1deg C for T 
3% for RH   

Environmental requirements and operating conditions : 

The test consists in acquiring a set of data (30 seconds) displacing the setup by 25 cm for 
each acquisition, with a total of 17 positions (the chamber is 5 meters long). In addition, 
the test must be performed with a controlled temperature and humidity, a
repeated for 2 different RH, and with the lights on and off, resulting in 4 different runs.

onditions for each run are summarized in the following table: 

Temperature 
setpoint 

Humidity 
setpoint 

Configuration of 
sensors 

26ºC 50% Long sensor support 
at plenum’s side, 
short support at 
window side. 

20ºC 60% to 
70% 

Long sensor support 
at plenum’s side, short 
support at window 
side. 

20ºC 60% to 
70% 

Short sensor support 
at plenum’s side, long 
support at window 
side. 

26ºC 50% Short sensor support 
at plenum’s side, long 
support at window 
side 
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including the P1, P2, P3, P4, 
probes for the additional pressure measurements explained in 5.5. 

The accuracy of the air velocity probes should be 0.08 [m/s] measured at 0.5 [m/s] for the 

The temperature and Relative Humidity probes have the following accuracies:  

Environmental requirements and operating conditions :  

The test consists in acquiring a set of data (30 seconds) displacing the setup by 25 cm for 
each acquisition, with a total of 17 positions (the chamber is 5 meters long). In addition, 
the test must be performed with a controlled temperature and humidity, around 22 ºC, and 
repeated for 2 different RH, and with the lights on and off, resulting in 4 different runs. 

Configuration of Sense 

Long sensor support 
at plenum’s side, 
short support at 

17 to 1 

Long sensor support 
at plenum’s side, short 
support at window 

1 to 17 

Short sensor support 
at plenum’s side, long 
support at window 

17 to 1 

Short sensor support 
at plenum’s side, long 
support at window 

1 to 17 
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5.6.1.Test procedure :

 
Step # Description 

1 The sensor’s harness is placed at one 
as possible (6 or 7) are placed between the curtain and the door, at the 
side where the sensors are. The gap between the door and the curtain at 
the other side is kept empty

 

2 The HPC is closed and the test conditions are
set points. 

 

3 An initial stabilization time is left so that the set
and HPC is steady. This time should be at least 10 minutes.

4 When HPC is steady, a 90sec data acquisition is performed on 
temperature, humidity, and air flow velocity. Sampling time is 1 second 
for these sensors. For all the other HPC1 sensors, the chamber parameters 
are also acquired but at a sampling frequency of 

5 Trays are shifted without opening the HPC doors by extracting one tray at 
the end where the measurement tray is supposed to move and inserting a 
new tray at the opposite end (whenever possible).
such a manipulation is awa

6 Steps 4 and 5 are repeated as long as there are available trays stored 
between the curtain and the door. 

7 When this condition is not true any more, HPC doors are opened (without 
opening the curtains) and trays accumulated at
compartment are removed and brought to the other. Stabilization time 
after this manipulation is established as 10 minutes. Ideally, the HPC1 is 
opened three times for each scan

8 Repeat 1 to 8 for the following scan

 
During measurements all PLC reference values on the HPC1 existing sensors should be 
available to be sure of the operating conditions inside the chamber.
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Test procedure :  

The sensor’s harness is placed at one end of the HPC and as many trays 
as possible (6 or 7) are placed between the curtain and the door, at the 
side where the sensors are. The gap between the door and the curtain at 
the other side is kept empty 

The HPC is closed and the test conditions are introduced as control loop 

An initial stabilization time is left so that the set-point values are reached 
and HPC is steady. This time should be at least 10 minutes. 

When HPC is steady, a 90sec data acquisition is performed on 
temperature, humidity, and air flow velocity. Sampling time is 1 second 
for these sensors. For all the other HPC1 sensors, the chamber parameters 
are also acquired but at a sampling frequency of 5 sec.  

Trays are shifted without opening the HPC doors by extracting one tray at 
the end where the measurement tray is supposed to move and inserting a 
new tray at the opposite end (whenever possible). HPC stabilization after 
such a manipulation is awaited for at least 30 sec. 

Steps 4 and 5 are repeated as long as there are available trays stored 
between the curtain and the door.  

When this condition is not true any more, HPC doors are opened (without 
opening the curtains) and trays accumulated at one side of the 
compartment are removed and brought to the other. Stabilization time 
after this manipulation is established as 10 minutes. Ideally, the HPC1 is 
opened three times for each scan 

Repeat 1 to 8 for the following scan 

all PLC reference values on the HPC1 existing sensors should be 
available to be sure of the operating conditions inside the chamber. 
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end of the HPC and as many trays 
as possible (6 or 7) are placed between the curtain and the door, at the 
side where the sensors are. The gap between the door and the curtain at 

introduced as control loop 

point values are reached 

When HPC is steady, a 90sec data acquisition is performed on 
temperature, humidity, and air flow velocity. Sampling time is 1 second 
for these sensors. For all the other HPC1 sensors, the chamber parameters 

Trays are shifted without opening the HPC doors by extracting one tray at 
the end where the measurement tray is supposed to move and inserting a 

HPC stabilization after 

Steps 4 and 5 are repeated as long as there are available trays stored 

When this condition is not true any more, HPC doors are opened (without 
one side of the 

compartment are removed and brought to the other. Stabilization time 
after this manipulation is established as 10 minutes. Ideally, the HPC1 is 

all PLC reference values on the HPC1 existing sensors should be 
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5.6.2.Data acquisition conditions

During the mapping tests, the PLC (control system) 
measurements of T, RH and Air
 
 

 TECHNICAL NOTE

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 
transmitted without their authorization 

Memorandum of Understanding 19071/05/NL/CP 

Data acquisition conditions  

During the mapping tests, the PLC (control system) will perform the mapping 
T, RH and Air-flow on all available points at the same instants.
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perform the mapping 
same instants. 
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6.Conclusions 
 
The table below summarizes the equipment required for the proposed new measurements.
 
Sensor Number 

Pressure 5 

Velocity 3 

Temperature 3 

Relative 
Humidity 

3 

Light Intensity 1 

 
The proposed new measurements are necessary and sufficient for the 
the plant growth chamber.
 
The moving frame for T RH and V measurement could be equipped with at least 3 probes 
and swapped at the extremity to monitor a total of 5 poin
 
To limit the number of probes and cut costs, just one light intensity probe could be used. 
As mentioned in paragraph 
light measurement are not supposed to be performed all at the same time thus the light 
intensity probe could be moved from one measurement point to another in order to cover 
all the specified positions (10 po
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The table below summarizes the equipment required for the proposed new measurements.

Number  Position Remarks and Reminders

Fixed 

Used to check the static pressure drops of the 
air flow across the locations pointed out in 
paragraph ¡Error! No se encuentra el origen 
de la referencia. 

Moving on 
rail/frame 

Only magnitude probes are requested in the 
range 0.1-5 m/s or larger with required 
accuracy 

Moving on 
rail/frame 

Required range 0-40 deg C

Moving on 
rail/frame 

 

Moving 

The light intensity distribution is evaluated by 
moving the SES sensor in the 
position below the tempered glass and above 
the trays. 

Table 1 Equipment summary 

The proposed new measurements are necessary and sufficient for the 
the plant growth chamber. 

The moving frame for T RH and V measurement could be equipped with at least 3 probes 
and swapped at the extremity to monitor a total of 5 points for each section.

To limit the number of probes and cut costs, just one light intensity probe could be used. 
As mentioned in paragraph ¡Error! No se encuentra el origen de la referencia.
light measurement are not supposed to be performed all at the same time thus the light 
intensity probe could be moved from one measurement point to another in order to cover 

positions (10 points below the glass and 9 points above the trays). 

 

 
TECHNICAL NOTE 96.9 

Page 22/27 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 

The table below summarizes the equipment required for the proposed new measurements. 

Remarks and Reminders 
Used to check the static pressure drops of the 
air flow across the locations pointed out in 

¡Error! No se encuentra el origen 

Only magnitude probes are requested in the 
5 m/s or larger with required 

40 deg C 

The light intensity distribution is evaluated by 
moving the SES sensor in the specified 
position below the tempered glass and above 

The proposed new measurements are necessary and sufficient for the characterization of 

The moving frame for T RH and V measurement could be equipped with at least 3 probes 
ts for each section. 

To limit the number of probes and cut costs, just one light intensity probe could be used. 
¡Error! No se encuentra el origen de la referencia., the 

light measurement are not supposed to be performed all at the same time thus the light 
intensity probe could be moved from one measurement point to another in order to cover 

ints below the glass and 9 points above the trays).  
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7.Appendix 1 - Test harness for the HVAC mapping.
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Test harness for the HVAC mapping.
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Test harness for the HVAC mapping.  
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8.Appendix 2 -  
nm) data sheet 
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 SPECTROMETER TRISTAN
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SPECTROMETER TRISTAN-5 (200-800 
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9.Appendix 3 -  
data sheet 
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 PRESSURE SENSOR PTX 7500 Series 
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PRESSURE SENSOR PTX 7500 Series 
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