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Heat is the main reason for electronic component failure inside an enclosure. The service

life of these components is halved, and the failure rate is doubled in the event of a 10 K
temperature increase relative to the maximum permitted operating temperature.

Dealing with heat losses in enclosures depends on whether the enclosure is equipped

with cooling accessories, like filter fans and cooling units, and whether the enclosure is
supposed to be “air tight”. For an enclosure that has cooling accessories installed, heat
losses can be dissipated through active heat dissipation. If an enclosure has to remain

closed without any cooling accessories, heat can only be dissipated through the enclosure

walls.

The most important factor in what type of heat transfer is possible is the maximum

ambient temperature at the enclosure location and the maximum temperature inside the

enclosure. The maximum temperature increase relative to the environment inside the
enclosure can be determined from the following equation:

(Ti-Tu) = Qv / (k*A) Where:

Qv - Watts to dissipate

Tu - Ambient temperature

Ti - Permitted internal temperature
k - Heat transfer coefficient

A - Enclosure surface area

To choose the most suited climate control solution for an enclosure, it is necessary to
calculate the heat loss, ‘Qv/, in the enclosure.
The following parameters also need to be calculated.

Qv - Heat loss installed in the enclosure (W)

Qs - Thermal radiation via enclosure surface Qs = k *A* AT

Qk - Required useful cooling output (W)

AT -Temperature difference between inside and outside temperature (K)
AT = (Ti-Tu)

Qe - Required cooling output (W)
Qe=Qv-Qs

V - Required volumetric flow of fan and filter unit (m3/h)

Approximate calculation V = (3.1*Qv)/AT
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The maximum Internal enclosure temperature is determined by the electrical components
used in the enclosure. As far as the recommended internal enclosure temperature is
concerned, an average value of +35°C has become the norm.

In addition, the enclosure surface area must also be determined according to the
installation type.

Conclusions:

The tables below show the amount of heat that is dissipated (W) through the enclosure
surface, when the AT is 20K. The temperature difference between the ambient temperature
and the maximum permitted internal temperature is then 20K:

Ti (internal temperature) = 45°C

Tu (Ambient temperature) = 25°C

AT = (Ti-Tu)

AT = 45-25

AT = 20K

Example

Free standing enclosure, MCS18044R5

Ti (internal temperature) = 50°C,

Tu (Ambient temperature) = 40°C.

AT = (TiTu)

AT =50-40

AT =10K

Enclosure Heat dissipation value according to the table below (when AT is 20K):
310W

310/ 20K =155W

155x10K=155W

If the AT = 10K, the natural heat dissipation of a free standing MCS18044R5 is 155W
All data is calculated by using the formulas presented in this paper.

If you find that the natural heat dissipation presented in these lists is not enough for the
enclosure application at hand, active cooling accessories may have to be installed in

the enclosure. Such accessories could be filter fans, heat exchangers, or Vortex coolers.
Take the relevant information you have on your application and go to nVent HOFFMAN's
website and the thermal software there to calculate cooling, heating, and control accessory
requirements.

Enclosure installation type according to IEC 60 890

Single enclosure, free standing on all sides
A=1.8xHx (W+D)+1.4xWxD

Single enclosure, for wall mounting
A=1.4xWx (H+D) +1.8xHxD

First or last enclosure in a suite, free-standing
A=1.4xDx (W+H) +1.8xWxH

First or last enclosure in a suite, for wall mounting
A=1.4xHX(W+D)+1.4xWx D

Enclosure within a suite, free standing
A=18xWxH +14xWxD+HxD

Enclosure within a suite, for wall mounting
A=1.4XWx (H+D)+HxXD

Enclosure within a suite, for wall mounting,
covered roof surfaces
A=14xWxH+0,7xWxD+HxD

The following tables demonstrate the amount of heat that is dissipated through the
enclosure surface.

All data is calculated using formulas mentioned in this paper.

If you need further assistance to determine your cooling, heating, and control accessory
needs, please go to the nVent HOFFMAN website and use the Thermal software to help
you with your climate calculation.
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Floor Standing Enclosures Floor Standing Enclosures
Steel Range | Mild Steel | Combinable, Single Door | MCS Steel Range | Mild Steel | Combinable, Double Door | MCD

o 1 Bl BNt - 1 Bl BNt

Enclosure

MCD18104R5
MCD18105R5

MCS18045R5

| MCS18046R5

MCD18125R5
MCD18126R5

~ MCS18064R5

| MCS18065R5

MCD20085R5
MCD20104R5

© MCS18084R5

MCS18085R5

MCD20106R5
MCD20108R5

~ MCS18104R5

MCS18105R5

© MCS20044R5

MCS20045R5 MCD20126R5

MCD20128R5

MCD20165R5
MCD20166R5

~ MCS20055R5

| MCS20064R5

© MCS20066R5

| MCS20068R5

~ MCS20085R5

| MCS20086R5

© MCS20104R5

| MCS20105R5

© MCS20108R5

MCS22066R5
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Floor Standing Enclosures
Steel Range | Mild Steel | Compact, Single Door | MKS

o 1 Bl BNt

MKS12084R5

| MKS14063R5

© MKS14083R5

| MKS14084R5

 MKS16064R5

MKS16083R5

© MKS16085R5

MKS16104R5

 MKS18064R5

MKS18084R5

© MKS20064R5

| MKS20084R5

© MKS20104R5

MKS20105R5

Floor Standing Enclosures
Steel Range | Mild Steel | Compact, Double Door | MKD

W (AT =20 K)

 MKD14103R5

MKD14104R5

 MKD14124R5

MKD16124R5

| MKD16125R5

~ MKD18125R5

| MKD18164R5

 MKD20124R5

| MKD20125R5

Floor Standing Enclosures
Steel Range | Stainless Steel | Combinable, Single Door | MCSS

- 1 Bl BNt

Enclosure

MCSS18085

MCSS18105

MCSS20086

MCSS20106

Floor Standing Enclosures
Steel Range | Stainless Steel | Combinable, Double Door | MCDS

n B T T

Enclosure

MCDS18125

MCDS20126

Floor Standing Enclosures
Steel Range | Stainless Steel | Compact, Single Door | EKSS

e 1 Bl BNl

H W

Enclosure

EKSS16064

EKSS16084

EKSS16104

EKSS18084

EKSS18104

Floor Standing Enclosures
Steel Range | Stainless Steel | Compact, Double Door | EKDS

W (AT =20 K)

Enclosure

EKDS12124

EKDS16124

EKDS20124

EKDS20164
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Floor Standing Enclosures
Aluminium Range | Aluminium | Double Wall, Compact | EKOM

1 Bl BNitlas

EKOM12086

| EKOM12126

* EKOM14086

EKOM14185

Floor Standing Enclosures
Aluminium Range | Aluminium | Single Wall, Compact | EKOM-SW

1 Bl BNilas

Enclosure

EKOM12066-SW

 EKOM12126-SW

| EKOM14066-SW

Floor Standing Enclosures
Aluminium Range | Aluminium | Double Wall, Combinable | ECOM

W (AT =20 K)

Enclosure

ECOM16066

ECOM16086

~ ECOM18086

i ~ ECOM20066
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Wall Mounted Enclosures
Steel Range | Mild Steel | Single Door | MAS

W (AT =20 K)

Enclosure

MAS0252015R5
MAS0252515R5

MAS0302521R5
MAS0303015R5

MAS0352515R5
MAS0403015R5

MAS0404021R5
MAS0405021R5

MAS0503021R5

MAS0504015R5

MAS0504030R5

MAS0505021R5

MAS0604015R5
MAS0604021R5

MAS0604030R5
MAS0605015R5

MAS0605026R5
MAS0605030R5

MAS0606030R5
MAS0606040R5

MAS0705026R5
MAS0804030R5

MAS0806026R5
MAS0806030R5

MAS0808021R5
MAS0808030R5

MAS1006026R5
MAS1006030R5

MAS1008030R5
MAS1008040R5

n B oUW 2 T
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Wall Mounted Enclosures
Steel Range | Mild Steel | Double Door | MAD

- 1 BLi Bl

MADO080123R5

. MAD1001030R5

Wall Mounted Enclosures
Steel Range | Mild Steel | Panel | MAP

n B T T

Enclosure

MAPO0306030R5

. MAP0308030R5

Wall Mounted Enclosures
Steel Range | Stainless Steel | Single Door | ASR

W (AT =20 K)

Enclosure

ASR0182415

ASR0242415

~ ASR0302015

ASR0362415

© ASR0404021

| ASR0406021

~ ASR0505021

- ASR0604021

~ ASR0606030

- ASR0608030

~ ASRO806030

ASR0808030

| ASR1008030

12 HEAT DISSIPATION SUBJECT TO CHANGE WITHOUT NOTICE nVent.com/HOFFMAN | www.eldon.com

Wall Mounted Enclosures
Steel Range | Stainless Steel | Double Door | ADR

- 1 LBl

Enclosure

Wall Mounted Enclosures
Steel Range | Stainless Steel | Integrated Rainhood | AFS

W (AT =20 K)

Enclosure

ADR1001230

AFS04031
AFS04042

AFS05052
AFS06042

AFS06063

AFS06083

AFS08082

AFS08083

AFS12063
AFS12083
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Wall Mounted Enclosures
Polyester Range | Compact | Plain Door | UCP

1 B T T

~ UCP1080

| ucP320

© UCP540

| UcP640

Wall Mounted Enclosures
Polyester Range | Compact | Transparent Door | UCPT

s 10RO

Enclosure

- UCP860

© UCPT430

| UCPT540

Wall Mounted Enclosures
Polyester Range | Modular | Plain Door | UDP

1 B T T

Enclosure

UDP100100

UDP100102

UDP10050

UDP10075

UDP125102

UDP12575

UDP5075

UDP75100

Wall Mounted Enclosures
Polyester Range | Modular | Transparent Door | UDPT

1 B T T

Enclosure

UDP7575
UDPT10050

UDPT12575
UDPT5050

UDPT75100
UDPT7550
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Our powerful portfolio of brands:

CADDY ERICO HOFFMAN RAYCHEM SCHROFF TRACER

eldon.com
nVent.com/HOFFMAN
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