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PPMS DynaCool Configuration Worksheet 
This document to be completed by the Sales Representative with the Customer. 

 

Order Data 

 
Processing Date:  Work Order#:  
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Institution:  End User:  

Sales Rep.:    
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There are numerous requirements that need to be met in order to successfully install 

and run a PPMS DynaCool.  It is important that the chosen location for the new 

system meet all of the requirements. Conditions like noise, temperature, and 

vibrations can adversely affect the performance of the system or quality of data being 

taken.  We also recommend that you do a survey of neighboring equipment and make 

sure that the PPMS Dynacool will not adversely interact with other equipment. 

  

This document outlines the requirements for the lab space where the system will be 

installed and makes suggestions for ease of use and maintenance.  Please review this 

document with your Quantum Design sales representative.  They will be able to 

answer any questions and help interpret the document as needed.  After your review, 

please return a signed copy to the sales representative.   

  

For QD sales representatives: Any special requirements should be noted in Section 5 

for review prior to accepting the sales order. 

 

1. General Description of Components 
 

The PPMS DynaCool consists of a cabinet, a cryostat, and a CAN module bay.  

The cabinet and cryostat are free standing, meaning they sit on the floor, while the 

module bay is mounted to the side of the cryostat.  The cryostat utilizes a cold 

head with a compressor to cool down and reach cryogenic temperatures inside the 

cryostat.  The cold head and associated valve are integrated into the cryostat but 

the compressor is separate.  A set of high-pressure helium lines run between the 

compressor and the cryostat to provide the helium to the cold head.  There are 

also some cables that run between the compressor and the main system.  The 

compressor requires chilled water and 3-phase power, separate from the power of 

the main system. 

 

2. Environmental and Floor Space Requirements 
 
The DynaCool should be installed in a clear, level lab area with low acoustic 

noise, low vibration levels, and environmental controls (heating and air 

conditioning).  The compressor can be installed either in a lab space or in an 

equipment chase area.  The temperature in the lab and/or chase should be between 

15 C and 35 C with the humidity such that there is no condensation on either the 

DynaCool system or the compressor. Both the DynaCool and the compressor are 

intended for indoor use only.  Neither the main system nor the compressor should 

be installed or run outside or in an uncontrolled environment. 

 

The PPMS DynaCool is available with either a 9 Tesla or 14 Tesla magnet.  This 

choice effects the stray field magnitude and location of the 5 Gauss line generated 

by the system at max field.  While the system comes standard with a mild steel 

magnetic shield, the 5 Gauss line is still well outside the cryostat enclosure. The 

stray field should be taken into account when determining the best location for the 
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system in your lab to avoid interactions with neighboring equipment.  High traffic 

areas where steel or iron containing equipment are frequently rolled past should 

also be avoided.  Typically, non-sensitive equipment should be kept at least 1 m 

(3 ft) away from a 9 T cryostat or 3 m (9ft) away from a 14 T cryostat to remain 

outside the 5 gauss line when the Dynacool is charged to full field.  Other 

equipment that is more sensitive may require larger separation distances or 

custom shielding.  Similarly, all components of the PPMS Dynacool system 

should remain beyond the 5 gauss line of fields generated by neighboring 

equipment. The explanation and location of the 5 gauss line is listed in QD 

document 1070-204, Stray Magnetic Field and Quantum Design Cryostats. If you 

have further questions about stray field or field interactions, please contact your 

QD sales representative. 

 

The Dynacool cryostat, cabinet, and CAN module bay together require 

approximately 2 m x 2.75 m (80 in x 110 in) of floor space with 3 m (120 in) of 

overhead clearance (ceiling height).  If the system will be installed near any walls 

it should be stood off from the walls by 66 cm (2 ft).  The system should similarly 

be stood off from any poles or support structures that could contain steel or iron 

materials.  This will also make any needed maintenance easier to perform after 

installation. 

 

Each Dynacool is shipped with a water cooled compressor.  The compressor 

requires 1 m x 1 m (3 ft x 3 ft) of floor space with at least 2m (6 ft) of overhead 

clearance.  The compressor can be located up to 20 m (66 ft) away from the 

cryostat but is dependent on the routing of the 2 high-pressure helium lines, the 

cooling water hookup, and the location of the Dynacool system.  The 2 high-

pressure lines are approximately 3.5 cm (1.375 in) in diameter and have a 

minimum bend radius of 25 cm (10 in).  It is important that the bend radius is not 

exceeded during installation or routing of the lines. 

 

The high pressure lines connect to the back of the cryostat near the floor and have 

90 degree bends on the cryostat side.  The hoses can lead away from the cryostat 

either to the left, right, or up toward the ceiling.  If it is necessary to route the high 

pressure lines through a wall, a 10 cm (4 inch) circular hole, at minimum, is 

required for the two lines and the valve cable to pass through. It is up to the 

customer to determine the optimal placement of the compressor relative to the 

base system and to determine the routing of the high-pressure helium lines and 

valve cable.  Quantum Design recommends that the compressor be placed in 

another room from the base system as it generates a significant amount of noise 
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(~70 dBA), heat, and vibrations.  Figure 1 shows a suggested layout for the PPMS 

Dynacool system. 

 

 
 

Figure 1. PPMS DynaCool suggested layout. 
 

 

3. Compressor Configuration for the PPMS DynaCool 

  
a. In what country will the PPMS DynaCool be installed? 

 

_______________________________________________ 
 

b. Select operating line frequency 
  

i. 60 Hz        

ii. 50Hz        
 

c. Select Compressor Type 

 

i. SHI        

 

Select the desired operating voltage for the compressor 

(Select only one): 

a. 200 VAC 3-phase,     

[27"]
[69 cm]

[24"]
AT LEAST 62 CM

[40"]
101 cm

UP TO 20m

101 cm
[40"]

[51"]
130 cm

[72"]
UP TO 182 cm

[787"]
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b. 380/400/415/481 VAC 3-phase,   

 

ii. Cryomech       

 

Select the desired operating voltage for the compressor 

(Select only one): 

a. 200/220/230 VAC 3-phase,    

b. 380/420/460 VAC 3-phase,    

 

We recommend the customer speak with a licensed electrician familiar 

with the local power standards to devise a method to generate the proper 

power.  The customer is responsible for providing an appropriate plug that 

meets local electrical codes and standards.  The plug must allow for 

connections to all 3 phases and a ground.  It is also permissible to hard-

wire the power cord into an electrical box. 

   

4. Customer Supplied Infrastructure and Special Equipment 

 
a. Helium Gas Cylinder 

 

The customer will need to supply one "A"-size or similar cylinder of 

compressed helium during the installation and for normal system 

operation.  The purity of the gas should be 99.998% or greater.  A 

regulator with a CGA 580 bottle-fitting is supplied with the base 

DynaCool system.  The customer is responsible for any adapters needed to 

connect the regulator to the compressed helium cylinder. 

 

A 144 in (3.6 m) helium supply hose is also supplied with the base 

DynaCool system.  This hose connects the helium regulator on the helium 

bottle to the side of the system cabinet.  The helium bottle must be located 

close enough to the system such that the helium supply hose is not under 

tension or is not at risk of being damaged.  For safety reasons it is required 

that the helium bottle be secured with at least one hard-point bracket to 

prevent the bottle from shifting or falling. The customer is required to 

provide a hard mounting point for the gas cylinder that meets local safety 

requirements. 

 

b. Power Requirements 

 

There are two types of wall power needed for the base system and 

compressor.  The Dynacool cabinet requires single-phase 200-230 VAC, 

50/60 Hz, 30 Amp branch circuit.  The compressor requires 3-phase power 

in one of 4 different configurations as outlined in section 3 (b).  Both 

circuits should be on dedicated breakers and not share power with any 

other equipment. 
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Power is supplied to the base Dynacool system via a single, 5 meter (200 

in) power cord connected to the system cabinet.  The power cord contains 

three 5.32 mm2 (#10 AWG) conductors and has an overall diameter of 17 

mm (0.67 in).  The system requires a 200-230 VAC, single phase, service.  

This can be either a neutral-to-hot configuration or a hot-to-hot 

configuration.  The resulting voltage must be sinusoidal with a voltage 

drop within the specified range.  Both configurations must include a 

ground.  (Note: The hot-to-hot configuration may be derived from a split 

phase configuration of 2-phases of a 3-phase configuration.) We 

recommend the customer speak with a licensed electrician familiar with 

the local power standards to devise a method to generate the required 

power.  The customer is responsible for providing an appropriate plug that 

meets local electrical codes. A third party plug must allow for connections 

to hot, neutral (or second hot), and ground. See Table 1 below for the 

power cord conductor color designations. 

 

Table 1 - Base system power cord conductor color designations. Note: 

older systems were shipped with Black/White/Green wire insulation. New 

systems have Brown/ Blue/Green-Yellow wire insulation. 

Conductor Hot-Neutral Power Hot-Hot Power 

Green/Yellow or 

Green 

Ground Ground 

Brown or Black Line Line 1 

Blue or White Neutral Line 2 

   

The compressor requires 3-phase power that is dependent on the 

configuration chosen by the customer in section 3 (b).  Power is supplied 

to the compressor through a single 4 meter (12 ft) cord attached to the 

front panel of the compressor.  The power cord contains four 10 mm2 (#8 

AWG) conductors and has an overall diameter of 19 mm (0.75 in).  The 

green or green/yellow wire is the ground wire.  The customer is 

responsible for providing an appropriate plug that meets local electrical 

codes and standards and provides a proper ground for the compressor.  It 

is also permissible to cut the cord to length and hard-wire the power cord 

into an electrical box.  See the compressor manual (QD PN: 1099-609) for 

more details on the compressor electrical requirements. 

 

c. Cooling Water 
 

The compressor that comes with the Dynacool system requires cooling 

water to maintain the helium and oil temperatures inside the compressor at 

safe levels.  Quantum Design recommends that customers run a minimum 

of 15 lpm (4 gpm) of 20 C (68 F) water through the compressor to 

properly cool the compressor. To achieve this flow rate through the 

compressor, the water system must be able to supply a minimum of 3.4 

bar (50 psi) of water pressure across the compressor.  More flow and/or 
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lower temperature are permissible provided none of the other 

specifications or limitations of the compressor are exceeded.  The water 

temperature must be warm enough to be non-condensing, otherwise 

serious damage to the compressor may occur.  Please refer to the 

compressor manual (QD PN: 1099-609) for more details on the 

compressor cooling requirements. 

 

It is recommended that the cooling water have a particulate filter to 

prevent damage to or plugging of the compressor. Quantum Design 

provides a water filter stand kit to ensure no damage or plugging occurs on 

the compressor. Refer to the water filter installation guide (QD PN: 1099-

012) for installation details. 

 

Quantum Design provides 30 m (100 ft) of ½ inch ID PVC hose and 

assorted fittings to hook the compressor up to the filter and cold water 

source.  Care should be taken to minimize the length of hose used to 

prevent a reduction in water flow through the compressor.  Use of all of 

the supplied hose could require an additional 25-30 psi of pressure drop at 

the chilled water source to maintain the desired flow rates.  If necessary, 

the customer may need to supply larger diameter hose or plumbing to 

accommodate the capabilities of the chilled water source. 

 

d. Water Chillers 

 

It is common to use a recirculating water chiller to provide the chilled 

water to the compressor.  An appropriately sized water chiller should be 

able to provide 8-9 kW of cooling power and have a water circulation 

pump that can provide 3.4 bar (50 psi) of water pressure in addition to any 

water pressure drop needed for the plumbing to the compressor.  Special 

care should be taken when designing the plumbing that carries the chilled 

water to the compressor to avoid an unnecessary pressure drop. 

 

Water chillers can also require a mixture of ethylene glycol and water to 

prevent growth of organic matter in the recirculating water.  This may be 

necessary to prevent the heat exchangers in the compressor from 

becoming clogged with organic material.  If an ethylene glycol mixture is 

required it will be necessary to increase the water flow slightly to maintain 

cooling in the compressor.  This mixture may also require an upgraded 

water pump capable of generating higher pressure drops.  For example, a 

50-50% mixture of ethylene glycol and water will require approximately a 

10% increase in the flow and a 50% increase in the pressure drop.  This is 

due to the decrease in specific heat and the increase in viscosity of the 

mixture as the ethylene glycol concentration is increased. 

 

e. Power Backup 
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Power outages and sagging power can have adverse effects on the PPMS 

Dynacool.  Beyond the potential for damage to system components, 

intermittent power can make it necessary to warm the system to room 

temperature and cool it back down, leading to unwanted down-time.  This 

process typically takes about 28 hour on a 9 Tesla Dynacool and about 50 

hours on a 14 Tesla Dynacool.  Cycling the cryostat to room temperature 

is not harmful to the system but the system is unusable during this period.  

If the outages occur with some regularity it may be necessary to install 

some form of uninterrupted power supply or generator.  It is up to the 

customer to assess their power situation and decide if they will require 

some type of power backup. 

 

The behavior of the system during a power outage will be largely 

dependent on the state it is in when the power is lost.  However, as a rule 

of thumb, if power outages are short duration (under 30 minutes) 

Dynacool will typically be able to recover in a few minutes to 2 hours. 

These short duration outages will generally not require that the cryostat be 

cycled to room temperature.  Longer duration outages of power will likely 

require that the cryostat be cycled to room temperature.  The frequency of 

the outages should also be considered.  A high likelihood of another 

outage during the recovery period of the previous outage could render the 

system unusable until the power is stabilized. 

 

When designing the power backup there are two strategies that can be 

employed.  To keep the system operational during the outage it will be 

necessary to provide backup power to the main system, the compressor, 

and the chilled water source.  A second, less costly strategy is to keep the 

compressor running during an outage and allow the main system to lose 

power.  The cryostat will remain cold during the outage and the system 

will be operational again within about an hour of the power being restored.  

When designing a power backup system it is important that the 

compressor never be running when the water chiller is off-line.  This will 

cause an over temperature condition in the compressor that takes 

approximately 40 minutes to recover from and could require that the 

cryostat be cycled to room temperature.  Contact your local Quantum 

Design office to inquire about power backup solutions employed in your 

region. 

 

f. Special Equipment 

 

It is recommended that the customer have access to a helium leak detector 

and a turbo pumping station both during and after installation.  The leak 

detector should have a minimum detectable leak rate (sensitivity) of 1E-8 

sccs or better. 

 



M_DYNACOOL_CONFIG.DOC Rev. 09 4/5/2016 Page 9 of 11 

Special Requirements 
Please note any special installation requirements below 
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________ 
Scheduled Maintenance 

 
Regular maintenance is required in order for the DynaCool system to continue 

operating within the normal specifications.  It is the responsibility of the end user 

to perform the scheduled maintenance as outlined in the Dynacool User Manual 

(QD PN: 1307-110). 
 

5. Warranty Statement  
 
The PPMS DynaCool system is covered under Quantum Design's standard 12-

month warranty.  Operation of the system outside of the stated operational 

guidelines as outlined in the User Manual, failure to perform scheduled 

maintenance, or introduction of hazardous materials into the system may VOID 

this warranty.  Repairs for damage caused under these circumstances will be at the 

expense of the user.  Please refer to the DynaCool User Manual for system 

specifications and usage guidelines. 

 

 

Customer Signature:_________________________________ Date:___________ 

 

 

6. Specifications At-A-Glance 

 
Table 2 below contains a summary of the specifications for the installation site to 

use as a quick reference.  Quantum Design recommends reading this document in 

its entirety as there are other suggestions and information not contained in the 

table below. 

 
Table 2:  
Cabinet Power 

Requirements 

  Notes: 

 Power 200-230 VAC 

50/60 Hz  

24 Amp 

single phase 

This power can 

either be hot to 

neutral or hot-to-

hot configuration. 
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 Cable Size 5 m long 

3 x 5.32 mm2 

cond. 

17 mm OD 

 

Compressor 

Power 

Requirements 

   

 Power 3-phase power 

customer specified 

Either WYE or 

Delta 

configuration.   

 Cable Size 4 m long 

4 x 10 mm2 cond. 

19 mm OD 

 

Dynacool Lab 

Space 

   

 Floor space 2 m x 2.75 m area   

 Offset from 

walls and posts 

0.66 m  

 Ceiling Height 3 m (10 ft)  

 Temperature 15 C to 35 C  

 Humidity Non-condensing  

 5 Gauss Line 9T: 1 m from 

Cryostat 

14T: 3 m from 

Cryostat 

See document 

1070-204 for 

more details 

Compressor 

Space 

   

 Floor space 1 m x 1 m (3 ft x 3 

ft) 

 

 Ceiling Height 2 m (6 ft)  

 Temperature 15 C to 35 C  

 Humidity Non-condensing  

High-Pressure 

Helium Lines 

   

 Size 20 m long 

3.5 cm OD 

 

 Min. Bend 

Radius 

25 cm  

 Min. Through-

hole size 

10 cm ID, circular 

hole. 

 

Helium Gas    

 Cylinder size “A”-size  

 Cylinder fitting CGA 580  

 Gas Purity 99.998% pure  

 Supply hose 

length 

3.6 m  
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Compressor 

Cooling Water 

   

 Recommended 

Flow Rate 

15 lpm at 20 C  

 Environment Non-condensing  

 Pressure drop  3.4 bar min.  

Water Chiller    

 Cooling Power 8 kW min.  

 Flow Rate 15 lpm min.  

 Pump Pressure 3.4 bar + pressure 

drop in the water 

plumbing. 

 

 


