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ARITERM IS A FINNISH
MANUFACTURER OF HEATING SYSTEMS

Our main products are central heating boilers used for heat production and service water 
heating, bio burner equipment and bio heating system solutions. Our wide range features 
several modern heating solutions for private homes, larger living spaces and industrial 
properties.

ARITERM is actively taking part in the development of the heating industry and works in 
close contact with various organisations and officials in the field. We also use a certified ISO 
9001 quality system to ensure that the quality of our products is verified at every stage of 
production. Further to this we use a certified environmental system that follows the ISO 14001 
standard.

All Ariterm Oy boilers are manufactured according to the H or H1 module of the Pressure 
Equipment Directive (PED). To prove this all the boilers have a CE 0424 stamp which has been 
granted by Inspecra Tarkastus Oy. 



13

PS10

PS13

The recommended maximum length of the screws is 5 m. The minimum lengths of different systems can be found in the reference dra-
wings in the brochure (p. 34– 45). 

 Sizing the Feeding Screws
The feeding screws in Ariterm bio burning systems are 
made of steel. They are tough and designed to take the 
strain caused by different fuels. The right choice of screws 
is essential for the faultless functioning of the bio feeding 
system.

In a two-screw system there is more leeway in positioning 
the boiler and the storage in relation to each other. The free 
fall funnel can also be ordered with special measurements, 
enabling the designing of the device positions to fit the 
existing assembly space.

 Two-screw Feeding System
The two-screw system is recommended because of its 
better burn back protection. The free fall funnel between 
the screws forms a flame-retarding fuel-free space between 
the storage and the burner. The funnel, along with the rising 
burner screw, enables the formation of a water seal in a 
burn back situation.
 
The transmission of the feeding screws is dimensioned 
according to the size of the screws and the chosen fuel. 
The motors and gears are maintenance-free worm gears and 
conical cylinder gears.

fEEDIng sYsTEM

 Pellet feeder PS10 (40 - 400 kW)
In pellet use the pellet screw can be replaced with a PS10-
pellet feeder. PS10 is composed of a feeding screw, a cell 
feeder and a burner screw which are chain steered by one 
motor. The system allows for more even fuel feeding and 
also provides one extra back fire protection. PS10 is also 
equipped with a powder extinguishing system.
 
PS10 can be combined with BioJet-, HakeJet- and Multi-
Jet-burners in power range of 40-400 kW. In Arimatic 500 
pellet steering centres the PS10 is operated by a frequency 
controller.

 Pellet feeder PS13 (500 - 1500 kW)
PS13 is composed of a separate cell feeder and a burner 
screw which are steered by separate motors. PS13 can be 
combined with BioJet- and MultiJet-burners in power range 
of 500-1500 kW. In Arimatic 500/AM1001 pellet steering 
centres the PS13 is operated by frequency controllers.

Arima x 
Bio boiler

Burner

Fuel storage

Feeding screws (2)

Free fall tunnel
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Measurements of the feeding screws for 40 - 3000 kW bio burners (wood chip)

Bio burner type Diameter of screw pipe x wall thickness mm Screw diameter mm Margin mm

Burners 40 kW 139 x 4,5 115 2 x 7,5

Burners 60-300 kW 159 x 5 135 2 x 7,5

Burners 400-500 kW 193,7 x 5 165 2 x 7,5

Burners MJ700 and step grate 700 kW 2 x 159 x 5 135 2 x 7,5

Burners MJ1000-1500 and step grate1000-3000 kW 2 x 193,7 x 5 165 2 x 7,5

Note! In large sites, sizing should be done on a case-by-case basis.
Ash screws have been sized according to the boiler type (see p. 32). The burner portion of the ash screws is made from special fire-proof steel.

 Cell feeder
It is possible to install a cell feeder above the dropping fun-
nel between the storage screw and the burner screw, the use 
of which is justified when:

1. the fuel used is extremely dry
2. the installation space restricts the feeding screw 
length considered to be too short
3. the fuel used has sticks or the particle size is big

Ariterm manufactures two types of cell feeders: the SSP-
model for pellet use and the SSH- model for more challen-
ging fuels such as the wood chip. 

 SSH
The cell feeder consists of a cast iron frame, a rotor made of 
steel and a gear motor. The cutting blades of the rotor and 
the powerful motor ensure that the equipment is suitable 
also for challenging fuel. The gap between the rotor blades 
and the frame is small which makes the equipment airtight.

 SSP
The primary function of the cell feeder Ariterm manufac-
tures for pellet use is to increase the back fire safety of the 
system when the installation space is limited. 

SSH cell feeder (motor 2,2 kW)

SSP cell feeder (motor 0,37 kW)
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T1 T2 K2

 Spring Feeder J2-301 (Ø 1,5-3,0 m) and J4-501 
(Ø 3,3- 5,7 m)
A spring feeder is a flexible storage solution for 
smaller wood chip heating equipment. A bevelled 
surface can be built for the feeder or it can be installed 
directly on the floor. 
The feeder is suited for quality wood chip or pellets. 
The maximum moisture-% for wood chip is 30 % 
and the maximum particle size is 30 mm. The spring 
that rotate with the plate move the fuel to the storage 
screw. Fitting the spring feeder is easy as the length of 
the spring can be chosen according to the installation 
space. The storage screw and the plate have a shared 
actuator. The maximum incline for the screw is 17°,  
with pellet 5°.

T1, T2 JA K2 STANDARD EQUIPMENT
- storage screw
- storage screw motor and transmission
- walking floor hydraulic unit
- top part of the free fall funnel
- AVTA extinguishing valve

fuEl sTORAgEs AnD bOTTOM sTRucTuREs

J2-301 and J4-501 STANDARD EQUIPMENT
- storage screw
- storage screw motor and transmission
- top part of the free fall funnel

Model 
J2-301

Diameter of the 
storage

Max. filling height of the 
storage (<250 kg/m3 )

F3 1,5-3,0 m 3,0 m

F4 <4,0 m 3,0 m

Model
 J4-501

Diameter of the 
storage

Max. filling height of the 
storage (<250 kg/m3 / 

<400 kg/m3)
GA3 3,3 m 7,0 m / 3,5 m

GA4 4,1 m 7,0 m / 3,5 m

GA5 5,1 m 7,0 m / 3,5 m

GA6 5,7 m 7,0 m / 3,5 m

J4-501

J2-301

 Walking Floor unit T1 (1,5x3 m), T2 (3x3 m), K2 
(2x2 m)
The Walking Floor Unit bottom T2 includes two rakes 
moving back and forth, controlled by automatics, that 
transfer the fuel to the storage screw in the centre of 
the Walking Floor Unit . The rakes function electro-
hydraulically, separate from the storage screw, which 
has its own actuator. The Walking Floor Unit rakes 
only move as needed, so as not to pack the fuel on the 
storage screw. The capacity of the T2 Walking Floor 
Unit bottom is approximately 3 m3 and a fuel storage 
of the desired size can easily be built on top of it. The 
maximum size of the silo is 50 m3.

The Walking Floor Unit  T1 and K2 are equipped with 
one rake and their bottom sizes are T1=1,5x3 m and 
K2=2x2 m. Maximum storage size is approximately 
20 m3.
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 TPYM Walking floor systems
The floor discharger is based on the same technology as the 
Walking Floor Units, but it is delivered in loose parts. The 
dischargers must be assembled together with the casting 
work. The number and length of the rakes is variable, 
making the floor discharger ideal for different storage 
solutions. The base area of the floor discharger storages can 
vary between 7,5 – 40 m2. The capacity of the storage can 
be up to 200 m3.

Contents of delivery:
- Base bars 2-4 pcs D
- Side bar (length according to number of rakes) C
- Discharger rake bars with cylinders (2-4 pcs) and
   guiding tunnels required for their attachment B
- Partition wall (length according to number of rakes) G
- Storage screw with gear motor F
- Hydraulic unit H
- Opposing rakes (1-3 pcs/bar space), Accessory 

NOTE! Scope of delivery can vary case by case.

 Walking Floor Unit K4
The Walking Floor Unit bottom K4 has a module structure, 
where the base module is 2x4 m in size. With additional 
modules the discharger size can be extended to 4x4 m or 
6x4 m. This will allow longer refilling periods even in 
larger bio heating plants. The maximum filling height is 
determined by the moisture of fuel: 20 % fuel moisture sets 
maximum filling height to 6 m and 45 % to 4 m.

Modules are easily transportable in the normal freight 
transport. The modules are combined and the rakes and 
storage screw mounted at the destination.

Contents of delivery:
- A robust steel structure
- Hydraulic cylinders for the Walking Floor Unit rakes (2 
pcs)
- Hydraulic unit 1,5 kW
- Storage screw d135 mm + drive motor 1,5 kW
- Storage screw tray width 194 mm, Walking Floor Unit 
rakes according to the number of chosen modules (2 pcs) 
- Inspection hatch limit switch 
- AVTA-valve

TPYM
*) Floor concreting 
heights mm

Before assembly
- fuel storage +720
- service walkaway +360
- boiler room + - 0

Final levels
- fuel storage +880
- service walkaway +520
- boiler room + - 0
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 Pellet silos
The choice of technically working and correctly di-
mensioned pellet silo plays a very important part in 
designing the heating centre. The silos Ariterm supp-
lies for are a result of a long term development work. 
We can offer a silo suitable for your needs from se-
veral volume choices and accessory options.

The silos are delivered to the installation site factory-
made. The silo is lifted onto the foundation and the 
legs welded to the precast supports. Silo is ready to 
use after this.   

The angle of the base cone in the blow filled cy-
lindrical vertical silo is 60 degrees. The sufficient 
angle prevents the vaulting of the pellets. There is a 
dust separation cone on the top of the silo which will 
return the collected wood dust back to the silo hel-
ping to keep the environment around the silo tidy.  
Light coloured surface finishing keeps the pellet cool 
and the silo good looking.

The inspection glasses on the side of the silo help to 
estimate the amount of the fuel in the silo. The Ari-
term automation will send an alarm to the person 
on call when the fuel level falls below the low level 
guard installed in the silo. 

For more accurate fuel amount measurement, which 
will help to control especially the fuel logistics, the 
silos can be equipped with a weighing system. This 
connected to the remote use of the control automati-
on will considerably ease the heating centre use ope-
rations and follow up.Taulukossa on tarjolla olevat 
siilomallit. Järjestelmä varustetaan usein kahdella sii-
lolla, josta on seuraavia etuja:

Pellet silos at the heating area of Halesa Oy in Nokia

Pellet silos at the heating area of Savon Voima in Sorsakoski
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Capacity (m3) 9 14 19 24 29 32 34

Tonnage (tn) 5,8 9,1 12,3 15,6 18,8 20,5 22,1

Height (m) 4,8 6 7,3 8,5 9,8 10,4 11

Capacity (m3) 30 38 46 54 62 70

Tonnage (tn) 19,5 24,7 29,9 35,1 40,3 45,5

Height (m) 7,8 9 10,2 11,5 12,8 14

Capacity (m3) 74 84,5 95 106

Tonnage (tn) 48 55 62 69

Height (m) 11,85 13,1 14,35 15,6

Ø 2,3 m

Ø 2,85 m

Ø 3,3 m

 Determining the capacity of the fuel storage
Decide on a suitable refill interval - in other words, 
how often you want to take care of the fuel refill. 
Choose the capacity of the storage according to the 
desired fuel storage refill interval and the calculated 
daily consumption (calculated by power requirement 
and fuel, see the adjacent chart).

S torage capacity = refill interval x daily 
consumption

The chart emphasises the maximum daily fuel 
consumption (consumption on the highest continuous 
power). In other words, the storage capacity 
calculated by this value is sufficient for the desired 
refill interval in the coldest period in the winter. At 
other times, the storage refill interval will be longer.

Power kW Daily consumption pel-
let i-m³

Daily consumption wood 
chip i-m³

40 0,3 1,1

60 0,5 1,6

80 0,6 2,1

120 1,0 3,2

150 1,2 3,6

200 1,6 4,8

250 2,0 6,0

300 2,4 8,0

400 3,2 10,7

500 4,0 13,3

700 5,6 18,7

1000 8,0 26,6

Example 1. 
FARM

Example 2.
TERRACED HOUSE + SCHOOL

Maximum power 60 kW 200 kW

Fuel wood chip pellet

Suitable burner HakeJet BioJet

Daily consumption 
at max. power m3 1,6 1,6

Desired refill interval 4 days 1 week

Silo capacity 4x1,6 = 6,4 m³ 7x1,6 = 11 m³

The silos we offer are presented in the table. The sys-
tem is generally equipped with two silos offering the 
following benefits:

1. Better operational reliability
2. Enables use of fuel mixes
3. Eases timing of pellet logistics 
4. Two silos will generally merge better into the en-

vironment than the same volume implemented as 
a single silo

Pellet silos in LaukaaMeasurements of Triotec silos
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Ariterm bio heating systems are controlled by versatile 
automation that can be complemented with multiple 
accessories according to the needs of the user.

 Arimatic 151
Arimatic 151-steering centre is suitable for 40-150 kW 
bio heating systems with HakeJet-, BioJet and MultiJet-
burners. The steering is carried out with programmable 
Siemens logic and the user interface is easy to use 4,3’’  
colour touch screen display. Burner power is controlled 
continuously according to heating requirements.

The standard steering functions included in the centre 
are feeding screw, storage screw, primary and secon-
dary fans (EC-fans), flue gas fan, and BioComp boiler 
convection cleaning motor and heat exchanger pump. 

Accessory steering functions available are bar dischar-
ger, pulse extinguishing system, cell feeder, boiler mi-
xing pump, automatic ignition, ash screws (1-2 pcs), 
MultiJet-burner, cooling pump for BioJet-burner, hea-
ting circuit control and accumulator use. The centre can 
also be equipped with USP battery back-up, GSM-text 
message alarm system, residual oxygen measuring, flue 
gas temperature measurement, container kit and silo 
low level guard.

Cabinet size: H840 x W600 x D200 mm (Note! UPS battery back-up 
is housed in a separate cabinet).

 Arimatic 500 Wood chip/Pellet
Arimatic 500-steering centre is suitable for 200-500 kW 
bio heating systems with HakeJet-, BioJet and MultiJet-
burners. The steering is carried out with programmable 
Siemens logic and the user interface is easy to use 4,3’’  
colour touch screen display. Burner power is controlled 
continuously according to heating requirements.

The standard steering functions included in the Arimatic 
500 Pellet-steering centre are feeding screw (frequency 
converter controlled), storage screw, EC- combustion 
air fans (4 pcs), ash screws (2 pcs), as well as cooling 
pump for BioJet-burner and boiler mixing pump. The 
UPS battery back-up is also included as standard.

The standard steering functions included in the Arimatic 
500 Wood chip-steering centre are feeding screw, stora-
ge screw, bar discharger, pulse controlled extinguishing 
system, combustion air fans (4 pcs), ash screws (2 pcs) 
and boiler mixing pump. The UPS battery back-up is 
also included as standard.

ARIMATIc cOnTROl cEnTRE

Accessory steering functions available are flue gas fan, se-
cond storage screw, cell feeder, boiler mixing pump, auto-
matic ignition, additional ash screws (max.4 pcs), Multi-
Jet-burner, pneumatic cleaning (max. 7 valves), heating 
network pump, heating circuit control and accumulator use. 
The centre can also be equipped with USP battery back-up, 
GSM-text message alarm system, residual oxygen measu-
ring, flue gas temperature measurement, container kit and 
silo low level guard. The centre can also be equipped with 
7” touch screen display, , GSM-text message alarm sys-
tem, residual oxygen measuring, flue gas temperature me-
asurement, container kit, reserve outputs, energy metering 
(Kamstrup Multical 801-connection) and silo low level 
guard.

Cabinet size: H1120 x W1050 x D300 mm.

 Arimatic 550 XDA
Arimatic 550- steering centre is suitable for 200-500 kW 
grain drying systems with HakeJet- and MultiJet-burners. 
Heating request coming from the grain dryer steers the bur-
ner to power mode. When the request comes to an end the 
burner either goes to the up keeping mode or through the 
shutdown sequence to wait for another heating request. The 
steering is carried out with programmable Siemens logic 
and the user interface is easy to use 4,3’’  colour touch sc-
reen display. Burner power is controlled continuously ac-
cording to heating requirements.

The standard steering functions included in the Arimatic 
550 steering centre are feeding screw, storage screw, bar 
discharger, EC- combustion air fans (4 pcs), ash screws (2 
pcs) and flue gas fan (max 2.2 kW). The UPS battery back-
up, cabinet heating and storage screw level control to ensu-
re fast filling of the storage screw are also included as stan-
dard.

Accessory steering functions available are MultiJet-burner, 
cell feeder, second storage screw, pulse operated extinguis-
hing system and automatic ignition. The centre can also be 
equipped with 7” touch screen display, GSM-text message 
alarm system, container kit and flue gas temperature measu-
rement.

Cabinet size: H1120 x W1050 x D300 mm.

 Arimatic 1001
Arimatic 1001 is versatile steering automation for bio hea-
ting systems that can be tailored to meet the requirements 
of each delivery. The steering centre is suitable for 1-bur-
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Heating system AM151 AM500 AM550XDA AM1001 AM2002

HakeJet, BioJet,  
MultiJet 40-150 kW x

HakeJet, BioJet,  
MultiJet 200-500 kW x x x

BioJet, MultiJet 700-1500 kW x

Dual burner solutions x

AM151 AM500P AM550H AM1001 AM2002

Screen size 4.3’’ 4.3 / 7’’ 4.3/7’’ 7 / 10’’ 7 /10’’

Control of walking floor unit L L V L L

Storage 2 - L L L L

Automatic ignition L L L L L

Automatic cleaning V L (max 7) L (max 7) L L

MultiJet 40-150 kW control L - - - -

MultiJet 200-500 kW control - L L L L

MultiJet 700-1500 KW control - - - L L

BioJet cooling pump control L V L L L

Water network pump control - L L L L

Boiler water mixing pump control L V V L L

BioComp boiler control V L L L -

UPS battery backup L L L L L

GSM modem L L L L L

Modbus connection - - - L L

Arimatic Easy Remote L L L L L

Energy measurement  
(MC801 connection) - L L L L

Consumption meter for electricity - - - L L

Measurement for residual oxygen L L L L L

Lower limit watch of silo L L L L L

Temperature of flue gas L L L L L

Pump control L L V L L

Flue gas fan control V
L

max 3.0 
kW

L
max 3.0 

kW
L L

Ash removal screw control L (2)
V (2)

L (max 4)
V (2)

L (max 4)
L L

Cell feeder control L L L L L

Heating circuit control L L (2) L (2) L L

Water charger control L L L L L

Container equipments L L L L L

Oil burner control - - - L L

ner systems from 200 kW to 1500 kW (HakeJet, BioJet and 
MultiJet). The steering is carried out with Siemens pro-
grammable logic and programmable safety relay from Pilz 
. The fans are controlled by bus-controlled frequency con-
verters. System interface is an easy to use 7” touch screen 
display.

AM1001 can be equipped with AM500 features but also 
e.g. with oil burner input and Modbus connection.  

Cabinet size: H1900 x W1200 x D400 mm (if required W1600 mm).

 Arimatic 2002
Arimatic 1002 is versatile steering automation for bio hea-
ting systems that can be tailored to meet the requirements 
of each delivery. The steering centre is suitable for 2-burner 
systems from 200 kW to 3000 kW. The steering is carried 
out with Siemens programmable logic and programmable 
safety relay from Pilz . The fans are controlled by bus-cont-
rolled frequency converters. System interface is an easy to 
use 7” touch screen display.

Cabinet size: K1900 x L1200 x S400 mm (if required L1600 mm).

 Arimatic Easy Remote
Ariterm Arimatic Easy Remote –remote control system 
enables easy and effortless controlling of the bio heating 
system anytime and from anywhere you are.

The remote control system can be fitted with video control-
ling which gives you real-time monitoring of the system – 
like you were there.

A secured remote connection to the system over the inter-
net is formed either from a computer or an Android mobile 
device. The connection is made with 3 G, WLAN or LAN –
network connection.

Arimatic Easy Remote is available for systems manufactu-
red from year 2009 onwards (if the display has a network 
connection) and as an option for new Aritermin manufactu-
red heating centres.
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Fire is an essential part of any bio heating system. When 
working with fire, it is always necessary to take great care 
and remember that the system is as safe as its weakest link. 
Nevertheless, a well designed, built and maintained bio 
heating system is safe to use. In screw-conveyed solid fuel 
devices the danger is caused when the fire in the burning 
head starts to crawl backwards to the direction of the 
fuel storage. The Ariterm bio burning systems have been 
designed with burn back protection in mind, and the 
extinguishing systems will extinguish a possible back fire 
as it starts.

The right measuring of the chimney is very important for 
burn back prevention. Make sure the seam between the 
boiler and chimney is airtight. The user must make sure 
that there is a low pressure in the boiler’s fire chamber at 
all times (draft from the boiler to the chimney). If this is not 
the case, the risk of burn back will increase significantly. 
Low pressure can be induced by a sufficiently long chimney 
with a correctly measured inner diameter. The surest way 
to take care of a sufficient low pressure in all circumstances 
is to equip the boiler with a flue gas fan. A low pressure 
gauge, installed in the fire chamber of the boiler, is a good 
accessory for ensuring the functioning and adjustments 
of the system. It controls the flue gas fan keeping the fire 
chamber pressure constant.

Equipment delivered by Ariterm has been manufactured to 
meet the instructions of the Federation of Finnish Insurance 
Companies (2006) concerning fire protection/burn back 
protection safety of solid fuels.

buRn bAck pROTEcTIOn

 The following solutions tell of the thorough fire sa-
fety planning of the Ariterm burners:

• a round screw in a round feeding pipe: the pipe is al-
ways full of fuel

• two-screw feeding system: air gap between the screws 
and a rising burning skrew

• a flange between the burning head and the fuel feeding 
pipe hinders the transmission of heat

• AVTA valve, a thermostatic extinguishing system func-
tioning by pressurised water, backed up by an expansi-
on tank in case of network pressure loss. Nozzless for 
the burning screw and the free fall funnel. The AVTA 
valve is self-powered and needs no electricity etc. to 
function. (AVTA is an optional equipment in T1, T2, 
K2 and K4)

• automatics, thermostat-controlled burn back protection 
(if the temperature in the feeding screw rises over the 
set value, the blowers will stop and the automatic sys-
tem will drive the screw for a set time to empty it of the 
the overheated fuel)

• limit switches in the burner and the lid of the silo
• automatic dry powder extinguishing system for pellet
• alarm connection to a GSM phone

 The burn back protection of a wood chip hea-
ting system
1. Directed by the temperature sensor, the pulse cont-
rolled extinguishing system sprays water into the fee-
ding screw to increase fuel moisture and lower the 
temperature. This takes away the conditions the fire 
needs to spread. The system does not turn the machi-
nery off or make an alarm.
2. Directed by the temperature sensor, the automatic 
turns the screw for a set time to drive the seat of fire 
out of it. The system turns the machinery off and ma-
kes an alarm.
3. Directed by te temperature sensor, the AVTA valve 
sprays water into the feeding system, thus extinguis-
hing the fire.

The abovementioned active fire safety systems, combin-
ed with structural fire safety solutions, guarantee a safe and 
functional bio heating system. For the best possible result, 
we recommend contacting the local fire authorities already 
in the designing phase.

In pellet devices the water extinguishing system should be 
replaced by a powder extinguishing system.

Burning screw
Heat insulating flange

Burner

Arimatic

Feeding screw temperature 
sensor (pulse controlled 
extinguishing system)

PIA

AVTA valve opens the pressurised water 
when the temperature settings are 
exceeded, releasing the extinguishing 
water into the burning screw

Air gap

Pressurised water 
operated pulse 
controlled 
extinguishing 
system

The round feeding pipe is always 
full of fuel which prevents air flow 
in the pipe

1

2

1. Magnetic valve
2. Burn back thermostat
3. PIA Alarm pressure gauge

Shutter valve

Back-fire 
thermostat
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buRn bAck pROTEcTIOn cOnnEcTIOns 

 Wood chip systems
1. Flame control thermostat
2. Burn back thermostat
3. AVTA valve, self-operated DN 25
4. Expansion tank 35-50 l, prepressured 100 kPa
5. Pulse controlled burn back protection: tem-

perature control for magnetic valve and fee-
ding screw

6. UPS device
7. Dislocation limit switch for burner head 
PIA Alarm pressure gauge, 0-600 kPa

 Shutter valve
 Non-return valve

KV Cold water

 Pellet systems
1. Flame control thermostat
2. Burn back thermostat
3. UPS device
4. Dislocation limit switch for burner head
5. Powder extinguishing system with two hoses 

and alarming pressure gauge
 Shutter valve

 Pellet systems PS-10/PS-13
1. Flame control thermostat
2. Burn back thermostat
3. UPS device
4. Dislocation limit switch for burner head
5. Powder extinguishing system and alarming 

pressure gauge
 Shutter valve
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