Estimating Heat Loads

In Enclosure Cooling Cabinets




ENCLOSURE PROTECTION RATINGS NEMA-IP eas

= The National Electrical Manufacturers Association, NEMA is the governing body that regulates enclosure
design

= International Electrotechnical Commission, |IEC standard 60529. The IP Code, International Protection
Marking, sometimes interpreted as Ingress Protection Marking, classifies and rates the degree of protection

provided against intrusion (body parts such as hands and fingers), dust, accidental contact, and water by
mechanical casings and electrical enclosures.

= ACT's products are UL 50E tested & designed to meet the NEMA ratings of the applications enclosure.

12 52 Indoor, dust tight, drip tight

4 65-66 Indoor/outdoor, hose directed water tight

4X 65-66 Same as above with corrosion resistant materials
3R 11-14 Indoor/outdoor, rain protection
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TOTAL HEAT LOAD CONSIDERATIONS

Enclosure heat loads come from two main sources:

= Internal Heat Load: electrical components & equipment heat loads

= External heat transfer load: The ambient temperature outside of the enclosure

= Total Heat Load = Internal Heat Load + External Heat Transfer Load



WHAT DOES WATTS/°C DESIGNATE?

Enclosure Coolers Thermal Conductance Capacity is stated in Watts/°C

For every degree of rise or fall in degrees °C, an ACT-HSC-22 enclosure cooler
produces 20 Watts of cooling/°C.

The industry typically specifies heat exchangers at a 20°C temperature delta.

Example: The inside cabinet temperature is 40°C and the outside cabinet temperature is 20°C.
An ACT-HSC-22 is capable of 440 Watts of cooling with this temperature delta



TWO COMMON ABOVE AMBIENT COOLING APPROACHES

Inside cabinet temperature is hotter than the outside ambient temperature
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Enclosure with Enclosure with
Fan/Filter System ACT Sealed Enclosure Cooler
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HOW TO ESTIMATE
INTERNAL HEAT LOAD




INPUT/QUTPUT METHOD

Count the electrical conductors — basic method of determining heat load

= Assess the total number of electrical input

CondUCtorS VOItage & amps enterlng the Power Conductors “IN” Power Conductors “OUT"
enclosure 230V @ 1A I e ———————
230v @ 1A I I'
= Assess the number of conductors leaving B YT —

115V @ 6A

11,040 Watts w

the enclosure by voltage and amps
10,350 Watts

230V @ 5A

= |nternal Heat Load Estimate:
= |nput Conductors = 2@230VXNA + 7@115V x 6A +1@230V x bA =11,040 Watts

=  Qutgoing Conductors = 9@115V x 10A = 10,350 Watts
Total Enclosure Heat Load =11,040W - 10,350W = 690 Watts



COMPONENT HEAT LOAD METHOD ACT

What are sources of Internal Heat Load in an electrical or automation control cabinet?

= AC/DC Drives (VFD'S) 92% - 98% Efficient i I"F},m._
L G B

= Servo Drive, >85% Efficient - =% : = B o
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= Motor Starters & Contactors | g5 1 | P '} :E

= Transformers, 95% - 99% Efficient

= PLC Programmable Logic Controllers
= Solid State Relays, Triacs and Relays
= HMI's Human Machine Interfaces

= Power Supplies, 60% - 85% Efficient

= Monitoring, Measuring and Converting Electronics

= |ndicator lights
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COMPONENT HEAT LOAD METHOD

Typical Heat Loss (Watts) Values from Various Enclosure Components

Motor
Starters

QUINT DC-UPS 20

Control
Relay

Component

Heat Loss

1-phase transformer
3-phase transformer
Contacors: Size 1 & 2
Size 3, 4, 4/2
Size 5,6
Starters: Size 00, 0, 1
Relays: #00 - 4 pole
#00 - 8 pole
Standard 115 (KUP)

Reference Relays (Ice Cube)

0.07 X VA rating
0.03 X VA rating
10W

20w

40W

12W

12W

24W

2W

1w
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COMPONENT HEAT LOAD METHOD

Motor Drive Application

1 Watt = 3.413 BTUh

1 HP =745.7 Watts

1 HP =2,546 BTUh

Known drive efficiency or Watts lost to heat can be estimated if it is not supplied by the manufacturer.
Typically 90% to 95% efficient

60 HP drive = 60 x 745.7= 44,742 Watts potential power consumption

If 95% efficient, and operating at full capacity, 44,742 x (1- 0.95) = 2,237 Watts lost to heat or 7,635 BTUh
cooling is required
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COMPONENT HEAT LOAD METHOD s

Motor Drive Application

= 30 HP drive = 30 x 745.7= 22,371 Watts potential power consumption

= |f 95% efficient, and operating at full capacity, 22,371 x (1- 0.95) = 1,119 Watts lost to heat or
3,818 BTUh cooling is required.

= 10 HP drive = 10 x 745.7= 7,457 Watts potential power consumption

= |f 95% efficient, and operating at full capacity, 7,457 x (1- 0.95) = 373 Watts lost to heat or 1,273
BTUh cooling is required
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ADVANCED COOLING TECHNOLOGIES

Corporate Headquarters
1046 New Holland Avenue, Lancaster, PA 17601, USA

York Location
3990 Farmtrail Road, York, PA 17406, USA

Anaheim Location
1548 N. Gemini Place, Anaheim, CA 92801, USA

Thank you,
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