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leadership Total Ouality
ProgramTECA pioneered the market of

solid-state air conditioners for
elecronic enclosures. We have
developed and manufactured
thermoelectric cooling systems,
for environments, as rugged as
NEMA-4X, as demanding as the
space shuttle, and as critical as
nuclear power plants. We also
offer liquid chillers and cold
plates in several standard sizes.

Design
Solutions
We have met the needs of the
Original Equipment Market by
offering complete engineering ser-
vices, prototype development and
custom built cooling equipment
through an exclusive and con-
fidential basis.

Continuous in-line and final
quality assurance inspections are
implemented. This insures that all
components, throughout the
assembly process, provide 10090
quality for trouble-free operation.

Reliability
Our air conditioners have greatly
reduced maintenance require-
ments. Since the cooling is based
on solid-state technology, moving
components that can clog or wear
out are not required. All products
we build are environmentally
safe, unlike conventional
refrigeration methods which use
CFC's (chlorofl uorocarbons),
corrosive liquids and gases.

Whatever your application - we can fulfill all of your cool-
ing requirements. Our engineers may have already developed
a similar design solution. We are available to work with you
to discuss your specifications. Together we will design and
build a quality system that sets the highest standards in
thermoelectric cooling. Call us at (312) 342-4900.
We'll take it from there.

teca'.
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Air Gonditioner Sizing

To size an air  condi t ioner,  proceed with the fo l lowing 12 steps,. .  -  an air  cooled example has been provi t ied.
(Choose e i ther  Eng l ish  or  S . l .  un i ts )

Iiqqtisi
GOO'ledr

.EN€'LISH :$; l ; .  : rEN6l-ls"Fl,l

i;flj Maximum Ambient Air  Temperature (Ta)
o F oc o F oc 120"F/50"C

:E:,' Maximum Al lowable Enclosure Air  Temperature (Te)
O F oc o F oc 100"F/39"c

e q e E  F

;$'if Maximum Inlet  Coolant Temperature (Tr)
O F

ii#f Temperature D itferential
Air Cooled:[T=T"-T,, Liquld Cooled: AT=Te-T1 (AT) O F oc o F te

-200Fl-12c

Exposed Surface Area of Enclosure (Sa)
12 m2 12 m2

65ft2/5.76m2

Ambient Thermal Load
(Use Equat ion 1 or TECA cool ing design sl ide rule) (Q") BTU/HR W BTU/HF W

129.3  BTU/Hr
38.6 Watt

;;#,tii Internal  Enclosure Load (ae)
(Use Method 1 .  2  o r  3 ) BTU/HR W BTU/HR W

413 BTU/Hr
121 Watts

#iE!
!rlji riiiilt ii

Total Load . (At)
(Use Equat ion 2) B:ru/F{H W BTU/HF W

542.3 ETU/l{r
159,6 Watts

I iil'ii

Qs (Watts)  = ( ,415) (5.76m2) [ (50( 'C) -  38("C)]1 11e = 38.6 Watts

Qa (BTU/h4 = 1.073) (62 t1e; [ (120 ("F) -  100 ("F)]1 11e = 129,3 BTU/Hr

To determine (x,  y) :

Approximat ion based on 1/16"
carbon steel  enclosure,  assumes
K (Steel) = 22 BTUIHT-FI -"F
K (Urethane) = 0.15 BTU/Hr-FI-"F

INSULATION
rnrCkruEss v

ENcLrSit uNtrs s I uJlrrs

0i ! 1 . 2 7 2 ..tS.I .859

1/2. (1 .27 Cm)! 1  . 1 5 0 . 1 0 4 .591

i ' l  (2.54 cm) ,'l 1 1 9 ,073 H,1.S

2u {S.08 Cm) 1 . 0 8 3 ,050 ,281

Mei:Fl$;
i i . t . i i ; ;: ; : ; : r : : : ; : : ;

t: :t: :!: t: :! i: i ii :i: t::

Measure the electrical power into the enclosure and subtract the electrical power out to determine the electrical power
generated inside the enclosure.

Qi  =  (115v)  (36 .3A)  =  4180W
qe = (48v) (84.54) = 4059W
Qe = Qi  -  Qo =  4180-4059 =  121 W

Q i - f O A + Q o
(Power in) | | (Power out)

lf power cannot be measured directly, add the rated operating power values of all heat generating components as
specified by the manufacturer,

Measure the steady-state temperature rise from ambient to internal with the enclosure completely sealed. Substitute this
value into equation 1 to estimate Qe. (Assume Qe=Qa)

l:l:a lllai. l.

Qt = Qa + Qe + Qmisc;  where Qmisc = radiated or solar loads

Qt (watts) = 38.6 + 121 + 0 = 159.6 (Watts)
Qt (BTU/HR) = 129.3 + 413 + 0 = 542.3 (BTU/HR)
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Using Performance Gurves

Using the result from step 4, extend a
horizontal line from AT line (vertical axis).

Place a point near the maximum ambient
temperature determined from step 1.

fi

!l ir
9 t ;
ril !t r
ilt ti !
!l llr i;

Extend a vertical line through the point,
(from step 10), to intersect the ambient
temperature line (horizontal axis) - This will
determine the cooling capacity of this
particular system, under the defined
temperature constrai nts.

{2:: lf the value obtained in step 11 > Qt, try the
next smaller unit, if the value obtained is < Qt
try the next larger unit.

Perlonnance Curve: AHP.I 8Ol X

AT("C) S t a n  1 1

(215 Watls)
AT("F)

0

-5

S t e p  9  - 1 0

G20"Ft
- 1 2 " 9 1  - 1 5

-zu

- 23

-30

-35

-40

_45

_trn
Equation of line: y=AT (oC) x=Total Load (watts)

115 VAC 230 VAC
AMBIENT 25"C 60"c 25'C 60"c
ENCLOSURE 1 37x-35 I y =  1 4 3 x - 4 1  0 y= 136x-38 1 y= 147x-45 2
COLD SINK y= 112x-37 4 y=.1  10x-43 .0 y= 1O4x-38 I y= 1 l3x-46 1

il fir
Units of Length

Units of Area

Units of Temperature

[!lsi il$t #i ili $Hf i i, ;,' llg'.. {$fi ,i e*1 l* +u
g#iirx,ffis$.#ffi.F,

'1,vdatt ! 3.4:14 BTU/FJR,
,i,,BTIJ/H H,.;r . 2929',Vt'stt$',
1 Horsepower = 246 Watts

Hffi '*. v,..lta$e x cuiient

Uni t lnches Feet Centimetars Meters

. lnCf, l i , '
FOOt

cff i , : '
Meter

, - t t . f ,  , ,

, , , l t  , ,

0,i r
,B$*37.

;08 3
1

.o$ iC
s,2808

2,$4,
eOr#8
, , , , 1 1 , : l

,, i l00.

;S?fri4
. o4B
0,01 ,
: , 1 .  r ,

Unit sffl+a,rp
rilcH $

S.fi'Udr.e
,i,,Hgeil.

, ' ,Sf ,Uar$" . '
O,e,nti#b,t*rs

$fiuflr$
,[iil.e ,f$

sfi,;1fi1,;
$il;#ii'
Sfff 'frffi

ffi,,n1'';

. , , , i 1 , : - ;
l :+ad:

0lil,SS
.if 550,

r.00#9##
. .  . 1 , ,  , ,

-00i|,07,6
i'CI,iegg

8.1451,6
929,0.34

,1 ,
,1,0,,000-

000's4s
Ogeg.03
'000i
.  ' . . 1 , . ,  r  :

Units of Power

Step 5

NOTE:

2 [s x 3] + 2[3 x2l+ 2 t5x2] = 6lft'
211  .524 x  911+2[91  x .61 ]  +2 : , ,11  .524 x  611 =5.74rn '

+Qa

Dlf /4ENSIONS lN FEET (METEBS)



Theory of Operation
Thermoelectric cooling, or as it is sometimes called, "The Peltier Effect," is a phenornenon discovered by a.French..
watchmaker during the early 1gth century. lt is described as a solid-state method oJheat transf€r generated primarily through
the use of dissimilar semiconductor materials. To understand lhe cooling method, it is lirst necessary to know how
thermoelectric cooling systems ditfer from their conventional refrigeration counterparts.
Llke conventional refrigeration, thermoelectrics obey the basic laws ol thermodynamics. Both in result and principle, then,
thermoelectric cooling-has mudh in common with c6nventional refrigeration meihods - only the actual system for cooling is
different.
Perhaps the best way to show the differences in the two rolrigeration methods is to describe the systems themselves. In a
conventional refrigeration system, the main working parts are the evaporator, condenser, and compressor..The evaporator
surface is where tie liquid refrigeiant boils, change-s to vapor and abdorbs heat energy. The.compressor circulates the
retrigerant and applies enough-pressure to increase the temperature above ambient level. The condenser helps discharge the
absorbed heat into the ambient air.
In thermoeleclric refrigeration, essentially nothing has changed. The retrigerant in both liquid and vapor torm is replaced by
two dissimilar conduciors. The cold iunction (evaporator surface) bocomes cold through absorption of energy by the electrons
as they pass from one semiconductor to another, instead of energy absorption by the retrigerant as it changes lrom liquid to
vapor.-The compressor is replaced by a DC power source which pumps the electrons from one semiconductor to another. A
heat sink replaces the conventional cbndender tins, discharging the accumulated heat energy from the system.
The difference between the two refrigeration methods, then, is that a thermoelectric cooling system refrigerates without use of
mechanical devices, except perhaps in the auxiliary sense, and without refrigerant.

LOAD TO BE COOLED

ELECTRICAL
INSULATION

ELECTRICAL  CONDUCTOR

ELECTRICAL
CONDUCTOR

ELECTRICAL
INSULATION

H E A T  S I N K AT ncnoss eLeverrs l  
/

__tif i'Y:I
FIGURE A FIGURE B

Thermoelectrics (DeD: Semiconductot materials with dissimilar characteristics are connected eleclially in series and
thermallv in pan el, so that two iunctions are cteated (Figure A).

The semiconductor materials are N and P type, and are so named because either they have more electrons than necessary to
complete a perfect molecular lattice structure (N-type) or not enough electrons to complete a lattice structure (P-type). The
extra electrons in the N-type material and the holes left in the P-type material are called " carriers" and they are the agents that
move the heat energy from the cold to the hot junction.
Heat absorbed at the cold junction is pumped to the hot junction at a rale proportional to carrier current passing through.the
circuit and the number of couples. Good thermoelectric semiconductor materials such as bismuth telluride greatly impede
conventional heat conductionfrom hot to cold areas, yet provide an easy flow lor the carriers. In addition, these materials have
carriers with a capacity lor carrying more heal.

Heat Sinks:
The design of the heat exchanger is a very important aspect of a good thermoelectric system.
Figure B illustratos the steady-state temperature profile across a typical thermoel€ctric device from the load side to the
aribient. In figure B, the totaisteady-staie heat which must be rejeited by the heat sink to the ambient may be expressed as
follows:

HEiX'.,.. (Q.) = F,*in:"Jffj (Q.) + i"?ii'g'l) + l::|.n" (Q,)
lf the heat sink is not capable of reiecting the requked Os from the given system, the temperature of the entire system will rise
and the cold iunction temperature will increase. lt the thermoelectric current is increased to maintain the load temperature, the
COP (coefficient of. perfoimance) tands to decrease. Thus, a good heat sink contributes to improved COP.
Energy may be transferred lo or from the thermoelectric system by three basic modes: conduction, convection, and radiation.
The v'5lues'of Qc and Ql may easily be estimated; their tdtal alon! with the power input gives Qs, the energy the hot-jutiction
heat sink must dissipate.
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Applications

There are many successful
users of thermoelectric

cooling systems.
Here are a few examples
you may find helpful...

manufacturer of wire and coil products uses
several solid state air conditioners to maintain safe
operating temperatures for control and process
equrpment.

An Original Equipment Manufacturer util izes a solid
state liquid heating/cooling system to deliver localized
therapy for outpatient and physical therapy treatment.

One of the world's leading centers for dairy research
uses thermoelectric cold plates with temperature
control for tempering fat samples prior to pulsed
NMR measurement of sol id fat content.

A manufacturer in the semiconductor industry uses a
sol id state l iquid chi l ler to precisely control f luid
temperatures for water jacketed columns and etch
baths.

A manufacturing specialist of transport equipment
uses a solid state cooling system to protect
electronic equipment from harsh, high stress
condit ions.
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Air Conditioners
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AHP.1g0 1l AHP.Ig01X Solid State GonditionersAir

vibration 
-- ' -

. Sealed oower suonlv

. Mounting hardware and
gasket material included

Model

AHP-1801

n*p.isorx
1 2

12,4,4X

Applications in Remote Equipment Panels
and lnstrumentation Gooling
The AHP-I801X is a cooler designed for harsh industrial environments such as NEMA4X. lt
can withstand corrosive salt spray, shock, vibration, windblown dust, rain, and water hose
down in outdoor and indoor use. The AHp-igolx provides total protection from heat
buildup in sealed electronic enclosures. lt is used outdoors or iridoors in steel mills,
foundries, paper mills, communication and microwave antenna installations.
The AHP'1801 differs from the AHP-1801X in that it is designed for NEMA-I2 enclosures.
B-oltt_syst_e!r!q come complete with temperature control and mounting gaskets. A clual input
of 115 or 230 VAC is standard.
Heating is offered as an option for both units, models AHp-lBolxHc and AHp-1g01Hc.
They come complete with thermostatic fixed point temperature control.

1 0
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Equation of Line: y=AT ('C) x=Total Load (Watts)

11s  VAC 230 VAC

Ambient 25 'c 60"c 25"c 60"c
Enclosure v= .1  37x -35 .8 v= .143x -41  .0 v=.  1 36x-38.1 v=.147x-45.2
Cold Sink y= .112x -37 .4 y= .110x -43 .0y= .104x -38 .9 y = . 1 1 3 x - 4 6 ' l

: ":-:. r i

AHP-1801 AHP-1801X

fnput, ..
Vslrue 1151230 VAC

Current 6.0/3.5 AMPS

Frequency 50-60 HZ
T€n'lp,
fiAnge

-30"C(-22"F)to

+60"C(+140"F)

-30'C(-22"F)to
+80"C(176"F)

NEMA 1 2 12r 41 4X

Weight 46 lbs.(20.e kg.)

A H P - 1 8 0 1
A H P . 1 8 0 1 X
(cool  onlv)

A H P . 1 8 0 1 H C
A H P - 1 8 0 1 X H C

(heat/cool)

StAndard TC.5F TC-3F

Optional TC-2A
TC-4500 DC

TC-3A
TC-4500 DC

Refer to page(s) 42, 43 for
further description on
te m p e ratu re co ntro | | e rs

IVpical
Mounting
Method

AMBIENT
AIR

PATH

I

-  ' i *
I

ENCLOSURE
A I R

PATH

: ' i
i,ss,Ti^4:

INSULATION

l l

!0iilt]l00ll00l000l | 00ii0l]000i0000000l]
c0c0000c00000000[ | 0000000000000t0l]ll

rrlcononllnolttmr I 
--iofl 

00-il00tr0t0tt00-
iliililltl0l]|000|l]mll | 00c0l]0ll00000000ti
fiirllll|l0[00lt]000m[ | 000|]|l00i10000irll000

Note: Dimension;
Inches(millimeters)

I



AHP.I 700 Solid State GonditionerAir

Features:

Applications in Gomputers, Machirre Tools,
Electruric Contrcl Systems
Thousands of TECA's AHP-I700 NEMA-12 enclosure coolers are in use today in
environments ranging from steel mills and assembly lines to computer rooms and
robotics. The AHP-l700 is capable of cooling to temperatures below ambient without the
use of a compressor, refrigerant or piping. This makes the AHp-l700 a rugged,
dependable air conditioner. Because the AHP-1200 does not exchange airbetween the
outsicle and the inside of the enclosure, clean air environment is maintained in the
electronic enclosure. This is accomplished by using solid state thermoelectric modules
to remove heat energy from any enclosure, Reliable tans are used to circulate cooling air.

1 2
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Note: Dimension;
Inches(millimeters)

m " N
C:
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Performance
AHP.I 700

AT("C)

Gurve:

AT("F)
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Equation of Line
y-dT ("C)
x=Total LoaC (Watts)

I
I
Total Lo
1 0 0

ad (BT
200

J/HR)-
300 400 50c 6l)0 700 ffi

25 50 75 'r

Total Load (Watts)
l 0  1 i25 1i 0  1 ',5'-rtjffi

r{::lY
W

A
4 : i i i ,
i:i/

;z

A v
:1
?

0
A re\

',Y &

A ; i i f ; ' J

r t ! r ! . ' r
; I i i ; ; t

r'

Ambient Temp. 25 'C 60'c
Enclosure
Cold S ink

y=.1 6x-34.5
v=.1 3x-37.0

y= .17x -40 .8
v=.1 3x-43.4

ts
AHP-1700

Input
Voltaqb 115 VAC

C:urrent 5.9  AMPS

Fr,equenoy 50-60 Hz

ifemp,

Ftange
-3O' C (-22" F)to+60'C (+ 1 40" F)

NEMA 1 2

Weigh! 40 lbs.  (18.2 kg.)

i j j teH HHmteffsi :SHnTitffi * ; i I
A H P - 1 7 0 0
(cool  only)

A H P - 1 7 O O H C
(heat/cool)

Standard TC-3F

Opliona!:
TC-5F
TC-2A

TC-4500 DC

TC.3A
TC-4500 DC

Refer ta pase(s) 42, 43 fo'r
further description on
em peratu rE co ntrol lers

lVpical
Mounting
Method

Encloourc
Alr

P!th



AHP.I aOOFF
AHP.I 2O1 FF/ AHP.I 2OOX Solid State Air Conditioners

frfioAef

AliP-lzooFFr
AHP-12OIFF
nnP;1200X :

AHPT12OOXM'

AC Input i NEMA

ffi
11st zso | ,,

ll: I 17:,1',ii

Applications for outdoor instrumentatiohr mills,
foundries, remote communications
The AHP-I200X is a cooler designed to excel in harsh industrial environments such as NEMA 4X.
It can withstand corrosive salt spray, shock, vibration, wind blown dust, rain, and water hose
down in outdoor and indoor use. The AHP-1200X provides total protection from heat buildup in
sealed electronic enclosures. Used outdoors or indoors in steel mills, foundries, paper mills,
shipboard, offshore, food processing plants, remote telephone communication and
microwave antenna installations.

A combination of compact size, weight, and top quality components makes the AHP-I200X easy
to use with the expectation of a long, service-free life. lt is the most rugged fractional ton air
conditioner ever offered. The AHP-I200FF is designed tor NEMA-12 enclosures and accepts
115 VAC. The AHP-1201FF is also designed for NEMA 12 enclosures but has a dual primary input
of 115/230 VAC. All systems are supplied with mounting hardware and a neoprene gasket, tor
snug, tr im mounting.

1 4
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I
fl

Performance
AHP.I aAOFFI

AT("C)

Gurve:
12|J1FFI t 200x

aT("F)

-50

Equation of Line
y=AT (oC)
x=Total Load (Watts)

_I

u o l
ltal Load

1oo I

l lr l
(Bru/HR)---1
150 200 250 300 350 400

I  l l  I

A
olox6y

20 40 6l
I

Total Load (Watts)-f
l 8 (--+

I
I

|  1 0--+
I
I
'{

M

Ambient TemP 25'c 60'c
Enclosure
Cold Sink

Y=.30x-38.9
v=.22x-40.3

Y=.31x-45.6
v=,23x-47.0

AHP-1 2OOFF A H P . 1 2 O 1 F F AHP-12OOX

lnput 
,

Voltage 115  VAC 115/230 VAC 1 1 5 V A C

Current 3 .1  A 3 .1 /2 .04 3 . 1  A

Frequency50-60 Hz 50-60 Hz 50-60 Hz

Temp.
Range

-30"C/+60"C -30'C/+60'C -30"C/+80"

NEMA 1 2 1 2 1 2 , 4 , 4 X

Weight 21 lbs. (9.5 kg. )

; . . ' !  ! . . 1

Cbol
onlvr

AHP-12OOFF
A H P . 1 2 0 1 F F AHP.12OOX

Standard TC-5F TC-5F

Custom TC.2A
TC-4500 DC

{heau
cool) :

AHP.1 2OOFFHC
AHP.1  201 FFHC

AHP-12OOXH

Standard TC-3F TC.3F

Custom
TC-3A.

TC-4500 DC

Refer to page(s) 42, 43 for
further descriPtion on
tem p e ratu re co ntrol I e rs

lYpical
Mounting
Method

FANS (REF  )

i-a'-
_ l ' . - - _

-----/---
r a , - - " . ,  I
.:

13  00

Note: Dimension;
Inches(millimeters)



AHP.IOOOFF Solid State Air Gonditioners

| |  r r r I  I  L rL rD l ,  9 t  i l pD ,  | | t t J l l t l u rg

. No fluorocarbons,
compressor or piping

' 
Pr,t:i'^" 1,TY^Ti'it"io n,
horizontal, vertical, etc.

Applications in computers,
machine tools, instrumentation or package cooling.
A combination of convenient size, lightweight, and an integfal power supply make the
AHP'I000FF one of TECA's mgst vqr-1qlile units. Applications ot tne aXp-iOOOpp range from the
factory to the laboratory. Used as a NEMA-l2 cabinet cooler, the AHp-1000FF removes heat
energy without exchanging air between the outside and the inside of the cabinet. Heat removal
and temperatures below ambient are accomplished by an efficient combination of solid state
thermoelectric modules, heat sinks and tans.

1 6
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Performance Curve:
AHP.IOOOFF

AT("F)

Equation of Line
y=AT ('C)
i=Total Load (Watts)

50  100  150

zls ao oo 80 190

Total Load (Watts)

Ambient TemP 25"c 60"c

Enclosure
Cold S ink

v= .33x -41 .1
v=.26x-q2.6

v=.33x-46.9
v=.ZGx-+8.3

i.j

AHP-l OOOFF

Input .
Vo{taqe

115 vAc

Cunent 2.8 AMPS

Frequeniyl 50-60 Hz

Temp
Range

-30"C ('22'Fl to +65"C (+149"F)

NEMA 1 2

Weight 24 lbs. (10.e kg.)

AHP-l  OOOFF
(cool onlY)

AHP-l  OOOFFHC
(heaVcool)

Standard
TC-3F

Optional
TC-5F

TC-4500 DC
TC-4500 DC

:

lln t"Al li
:ffilT
lt l"\l_-/.1 ll' = l  )

--T-T-
l l

5.30 |"ln I
I  I  e l o

13.00

Note: Dimensions;
Inches(millimeters)

1}pical
Mounting
Method

Ambisnl Air
Palh

/=-s-\
\_ .1",.i," )

<- lnsulal ion Air Path

1 7



AHP.3O1FF Solid State Air Conditioner

Features:

)

a

a

Aplications in Gomputers and Gontrol lnstrumentation Coolittg
TECA's AHP-301FF is a solid-state enclosure cooler designed for compact enclosure
cooling. lt is the smallest air conditioner in the world to operate directly from either 115 or
230 VAC input power. ldeal for computers, disk drives, camera housings, and control
instrumentation.

Heating is offered as an option, model AHP-301FFHC. lt comes complete with a TC-3F
temperature controlter. Plenum housings are also offered for applications where internal
enciosure space is limited and flush mounting with no intrusion is required, consult the
factory for further details.

1 8
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AT(.C) aT("F)
1 5

: . :  t : : ' i : :

l . : : l l : : l : : ,
. , f  

,  . : r . . 1 i l ; Q
: : . : f : : r ' : : '
. . . : . . . : a a a : :
: , . :  :  t i :  : r :

3
: : : , .  : r : r t i :

Ambi$nt:.
temp o
Line
, .  , : : : i : : ; j :
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1 E

,S :

Equation of Line
y=AT ("C)
irTotalLoad (Watts)

Enclosure Air  Tempe
-Above Ambient_

,rature

Total Load (B
? s l  s 0

TU/HR)
75 10( t z 3 ,?o A

1::./
|.7r5' 22( 225

1 0 2

Total Load (V
U 4

ffi
U b

^."q6v
-'#sY/

{.s
t$

:/

/:
r'

l l
Enclosure Air  Temperature

l l
Ambient Temo. 25"C 60"c

Enclosure
Cold S ink

Y=.84x-39.7
v=.64x-39.4

Y=.8 '1x-45.8
v=.68x-45.7

s

6

AHP.3O1 FF
In,Fut

VnltCoe 1151230 VAC

CUrrent 1.210.6  AMPS

FreQuency 50/60 Hz
T.emp'
Range -30"C (-22"F) to +60"C (+140"F)

NfiMA 1 2

Weight 12 lbs. (s.4 kg.)

AHP-3O1FF
(cool  only)

AHP3O1 FFHC
(heaVcool)

Standarc TC-3F

Optional TC-5F
TC-4500 DC

TC-4500 DC

Refer to page(s) 42, 43 for
further description on
te m pe ratu re contro I Ie rs

c__._:) a _::) ( -. -
- - _ )  - _ )  c - .  )
-- -  -r c::)
c - .  - (  - - - f

Note: Dimension;
Inches(millimeters)

tYpical Mounting
Method

Amblcnl  A l t
P. th

V
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AHP.3OOFF Solid State Air Gonditioner

Features:

a,

a

I

Applications in MotorVehicles and Gontrol Instrumentation Cooling
TECA'S model AHP-sOOFF is the smallest air cooled heat pump which comes in the fin and
fan style. Thermoelectric modules are utilized to transter the heat from the cold side to the
hot side. This makes the AHP-300FF ideal for cooling small enclosures where it will provide
both cooling and a clean environment for sensitive electronics. A gasket and mounting
hardware are provided to maintain NEMA-I2 integrity. For harsh, corrosive environments,
TECA offers model AHP-300X, it is designed with Mil-spec components capable of
withstanding NEMA-4X environments. Consult the factory tor further information.

20
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Note: Dimension;
Inches(millimeters)

Power Input: Nominal

. 12VDC @ 12.5 A

.  2 4 V D C @ 6 . 3 A

. 4 8 V D C @ 3 . 1  A

Power Input: Range

. 6-14 VDC @ 6.S-t4.3 A

. 13.5-28VDC @ 3.0-0.9 A

. 28-56 VDC @ 1.8-3.5 A

Note:
Performance Curves
relative to nominal
power input

Standard factory
wiring 24VDC

Weight: 3.4 kg fl.slbs.)

Performance
Gurve: AHP.3OOFF

AT("C) AT("F)
2V

rB

g

Equation of Line
y=AT ("C)
x=Tot6l Load (Watts)

Ambient Temo. 25"C | 60"C
Enclosure
Cold S ink

y=.82x-44.3 |  y=.86x-s3.3
v =.64x-44.3 I v=.68x-53.3

Enclosure Air  Tem
Above Ambient-

erature L0l

6-ls
lr-)
n)10

Total Load (BTU/HRl
25t  50 75 10( 125 250

0

150  175

10  20
Total Load (Watts)

i 0 4

/:::' /
l . l : : : : ; t :
r :i: i:t i: :t ::t { t::l

,ots

,ffi

.t {ci- -t*

4,,
/, /

A i /

:]/ t l
Enclosure Air  Tempe
Below Ambient

l l

rature
7

{orig I
srri I
ts\l"b:a,i
iol6r ii
lat 3i.k
ie.ll$ i!
e]i*r$
s!d0
i4 idF

6tfls

,ilH
Etr
i+]L$l

$$

Fi llii!.1
GJ!JE
Ftr giat
iJre.fi
rir arr n:
itr si i!.1
isi$ si
6iiti rdl
r)tt) ?)

str**i;ffi*#ffll iji

Ilpical
Mounting
Method



Air Gonditioners
fltuwryffi## ffiw'w'#wffi
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ThermoElectric Cooling America Corporation
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LHP,I TOOFFI LHP. 17O2FF Solid State Air Conditioners

Applications in Paper Mills, Machine Tools, Electronics
The LHP'I700FF is the largest liquid cooled air conditioner we make. lt is constructed of
llumllum with brass fittings. You provide a constant flow of liquid as a heat removal source.
Combining these features with thermoelectric modules make tire LHP.ITOOFF capable of both
high capacity and high temperature differentials. The unit comes complete with iis own integral
power supply, 19" rack panel for mounting, and easy to access liquid iittings. The LHp.tzoo-is
be_coming TECA'S tastest selling liquid cooled air-conditioner, pofuhr in piper mills, steel mills,
relineries, and explosion-proof applications. Liquid heat exchang'ers can 

'be'ordered 
in copper

with an ebonyl C finish.

24
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Note: Dimensions;
Inches(millimeters)

IVpical Mounting
Method

INSULATION
(oProNAL)

25

Performance
rr("c) LHP'17OOFF/

Gurve:
LHP.IVOaFF AT('F)

.'t 8

, 9
.

, Q

-a

- 1 8

,2v

-36

,.-45

' - 5 +

;63

,;72
: l

:-gr

-go

'.9,9

-,1'bs

Equation of Lirte ,
y=nT ("C)
x=Total Load Watts)

/ ; :
tl1 !

Total
00 200

.oad
300

(BTl
400

J/HR)
500 6r1 0 7

r l
00

I
6UU 900

I
00

l i

'l lo':"fr
, .  1
ail)1

W
300

50
Total

100
Load (W

1
tts)

2(r0 z a)U /,{is
"t',3$

:/t
{

L)
I ,/

,4'
:)/

!:]t /
i . , :

w
i/

("4
;") :; i i

\d

"9o-

ffi
9.".r

./;
: j j

l!!i.IF-,r

.ud" I
I

:;/

Coolant Temp. 25 'C 60"c
Enclosure
Cold S ink

y= .16x -47 .0
v= .12x -52 .0

y=.1 4x-51 .0
v=. '1  1  x-56.0

LHP-17OOFFLHP.l7O2FF

Input
Voflage 115 VAC 230 VAC

Current 6.1 A 3.05 A

Frequency 50-60 HZ
ft*p,
Ftanoe -30'C(-22'F) to +80"C(+1 76"F)

Min Flow
, Flhfi'.| 0.5 Gal/Min (2.0 UMin)

NEMA 1 2

Weight 21 lbs.(9.8 kg.)

Cool
onlY LHP-1 TOOFF LHP-17O2FF

Option TC-5F, rC-24,
TC-4500 DC

TC-5F

'eustqm TC-4500 DC

Heat
Csot LHP-1 TOOFFHC LHP-1 TOZFFHC

Standard TC-3F TC-3F

Option TC-3A, TC-4s00 DC

Cusom TC-4s00 DC

Refer to page(s) 42, 43 for f urther
d escription on tem perature controllers



LHP.SOOFF Solid State Air Conditioner

Features:

Applications in ElectroniGsr
lnstrumentation and Gontrcl Panels
The LHP-800FF can be mounted entirely inside an enclosure or through an enclosure wall,
leaving the liquid iacket outside the enclosure. Mounted inside of an enclosure the unit becomes
an ideal cooler for pressurized cabinets or explosion proof applications. The only intrusion to the
cabinet would be the input and output liquid lines. The high density cold side heat sink provides
the necessary surface area to handle the capacity and temperature differential generated by the
thermoelectric modules.
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- T

00
I

tal Loa
'Po I

d (BTU
r?o I

r H R ) -
400

I
500

r l
6( i,i

r'
800

I

z 5 0  7 5  1 0 0  1 2
Total Load (Watts) l

1",4,fj f{ ztl5

,/',
/

,/"

'/

I

/

I ^ e' , "  
a,6

-nffi
oo"*

,ffi:-
! t l i i

:" ' l

Performance Gurve:
LHP.SOOFF aT("F)aT("c)

1 8

I

0

"4€

-4$

-50

-53
. : : '

;60

Equation of Line
y=nT ("C)
x=Total Load (Watts)

Coolant Temp. 25"C 60"c
Enclosure
Cold S ink

Y=.24x-42.5
v= .21x -48 .0

y=.22x-47.O
v=.20x-52.5

f  ;  ; . ; , ; ; J ; ; ;

l . . ' .  :

Power Required:

T.E. (0-3s VDC)
Curves taken at
nominal  30 VDC @
10  amps .

Fan: (115 VAC) 50-60 Hz
230 VAC, (OPtional)

Weight: 7 lbs. (3.2 kg)

Minimum f low rate:
2Llmin (0.5 gal/min)

Opt ions:

Cool Onty LHP-8OOFF

Power supply PS-400-30

Temperature
Control

TC-24
TC-4500 DC

HeaVCool LHP-SOOFFHC

Power suppty P5400-30HC

Temperature
Control

TC-3A
TC-4500 DC

IYpical
Mounting
Method

0O'Opllonrl
Fltllr|g!

i

Llquld Ll irr

I
I

LHP.SOOFF

COMPRESSION FITTING
FOR.2s (6) O.D. TUBING

Note: Dimensions;
Inches(millimeters)



LHP.3OOFF Solid State Air Gonditioner
Rating: 29O BTU/ HR Cooling, 34O BTU/ l{R (OPTIONAL}

Feeture$l
No, load eoo|ing, to ;1 0"C;
(14"R et 25"C coolant
tem perature

Weighs only 2.75 lbs
(1.25 kg)

Low vibration, noise,
maintenance ' ,

Closed system protection
from du$t; ch;ips, fiOisture

No fluorocarbons,
compressor required

O$erate$ in i30b$, (:12.,n
tO +80,o.C {+I 76"R,ambiehts

Operate$,in, an oriehtation
h or'i2o-ntal; ve,rtica l, etd;

Adaptable to NEMA-4 and
explosion proof

Environmentatly safe

Applications in Electrcnics, Instrumentation and Gontrcl Panels
Possibly the smallest stock air conditioner made today, the LHP-300FF provides cooling
while maintaining a clean environment for delicate electronics. The combination olfluid heat
transfer and thermoelectric cooling allows for small size and high capacity. Temperature
differentials are determined from the cooling liquid temperature, which typically yields large
temperature differentials from ambient.

28
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-s

.18

-2V
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-\ro

-45
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' l'.72'

, 81 ,

-g$

-oo

tal Load
50

I

I
I

(BTU/HR)-
75 100 125

t  r l  I

j.

t, :l '/

25
I )#l ;iit#o 225 250

'l r
'll

) 2 0
rtal Load'(Watts)
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5
I G. ?!!

,PHEiBB
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I , i ' " 1
| , i i : 1

t l r l 1 l
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/
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:::/
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Perlormance Gunre:
LHP.3OOFF

o[('g

Please Note: Performance curves relative to
flow rate of 0.6 UMin

Equation of LIne
y=aT (.C)
x=TotalLoad (Wattsi

LHP,3OOFF

COMPRESSION FITTINGS
FOR .25(6)  O.D.  TUBTNG

Note: Dimension;
Inches(millimeters)

Power Required:

T.E. (0-32 VDC)
Curves taken at
nominal 24 VDC @ 4.5A

Fan (115 VAC) 50-50 Hz
230 VAC, (Optional)
24 VDC, (Optional)

Weight: 2.75 lbs (1 .25 kg)

Min imum Recommended
Coolant  F low Rate:
0.2 Umin (0.05 gal/min)

Qool Only LHP.SOOFF
Power supply PS-160-24
Temperature
Control

TC-24
TC-4500 DC

HeaVCool LHP-3OOFFHC
Power supply PS160-24 HC
Temperature
Control

TC-3A
TC-4500 DC

Ooolant Temo 25C 60'c
Enclosure
Cold Sink

y=.59x-35.5 y=.59x-41.5
y=.51x-43.0 y=.52x-49.0

Typical
Mounting
Method

L iqu id  L i ne

\
I

Air  path
<-  Insulat ion



Cold Plates
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Solid State Gold Plates (Air Cooledl
Model Numberr

ff:ffi::Hili',lu:
.,.."r @

i h,t

Features:

Please Note: l f  optional heating is required add "HC" sutf ix, example: AHP-301CPHC

Applications in Instrumentation,
Laboratory and Component Cooling
TECA's smallest air cooled heat pump, the AHP-I50 comes only in the cold plate style. lts small
size and D.C. voltage requirements tnake it ideal for mobile and laboratory applications. Heat is
transferred from the cold plate via thermoelectric modules to the heat sink where it is dissipated
into the ambient air. The AHP-300CP is designed to operate from a DC voltage range of S56
volts. The AHP-301CP is our smallest cold plate designed to operate directly from either 115 or
230 VAC input power. The AHP-Ifi)ooP also operates directly from 115 VAC. lt is ideal for bench-
top applications, as a sample cooler or a laboratory cold plate.

I
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teca

AHP-1sOCP

t l _ _ _
l i -
I  I  3.50
I r<-(89)+

l*--z.oo_
I (t  ze'
I

(2) 5-32 X 25 OP
ACCESSOBY HOLES

Dimensions: lnches (millimeters)

'J

:*r

aT('F)

Equation of Line: y=AT ("C), x=Total Load (watts)

_^ Total Load (BTU/HR)
50 100 tso 200

20 lqo 60.,
Total lbad Watt$'-

300 350 400 450

100 120 140

!-/,9.

/"s
at- 

-

NOTE: Performance will
Increase by roughly

10% at 60"C Ambient.
Performance Curves

@ Nominal
Power Input

AHP-150 AHP-3O1CP

Y=.69x-45.2 Y=.28x-45.0

AHP-l OOOCP

AHP.3O1CP

NOTE: 10-3_2 X 3/4 STUDS AND GASKET
NOT SHOWN
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Solid State Gold Plates (Liquid Gooled|

. ; Lne"';d$3,cF-i,

$Hififfi'Jil

Features:

t

c

t

Please Note: l f  optional heating is required add "HC" suff ix. Example: LHP-80OCPHC

Applications in Instrumentationt
Laboratory and Component Gooling.
The LHP-series of cold plates are used in environments where space and large temperature
difterentials are of high concern. The LHP-150 is currently the smallest cold plate manutactured
by TECA. lt combines the use of thermoelectric cooling and liquid heat transfer to maximize the
performance and efficiency. Greater C,O.P.'s can be achieved by operating at lower power levels.
The LHP-I700CP is our largest liquid cooled cold plate designed to operate direct from 115 VAC
input, model LHP-1702CP operates at 230 VAC.



ThermoElectric Cooling America Corporation

Performance Gurves: LHP.I 50/ LHP.3OOCP/
LHP.800CP/ LHP.i 7oACP.l LHp-l 70,2CP

AT('C) AT{"F)

Liquid
Temp,
Line
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Equation of LinC: y=AT ('C), x=Total Load (Watts)
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NOTI As eoo lan t  iemnera l e

r ises to 50'C,
oerformance wil l  inirease
by approximately 10%.

Performance Curves
@ Nominal Power Inputt/,.

,{'
I I

COLD PLATE PERFORMANCE @25"C LIQUID TEMPERATURE
MODEL LHP.150 LHP.3OOCP LHP.SOOCP LHP-1700/ 1702CF
EQUATION v=1  .31x -52 v=.66x-58 =.25x-54 Y=.12x'54

LH P-1 700CP I LH P-l 702CP

LHP. l50

COMPRESSION FITTINGS
FOR 0 2s (6) otA TUBTNG

(2)6-32X.25(6) OP

Dimensions: Inches (millimeters)

LHP.3OOCP
It-____________Tir r-._____:_-l_f

l - l  l L - - - - - - -  : | j 3 )

I t-a;-*l I lt--aaJl-(i$)--------'l <_-(,tdoa+

COMPRESSION FITTING
FOR 25 (6) DIA TUBE

LHP.sOOCP

COMPRESSION FITTINGS
F O R . 2 5 ( 6 ) O D  T U B T N G

.17 Dlil
(1)

a
1 .75 (a4)
J

ffi T"Hff.wgren;?:

; ; ; ' . ; i i i ;  , i :

LH P. l50 12 VDC @4.5A 0-16 VDC 0.7s (.34) .0s (.2)

LHP.3OOCP 24 VDC @4.sA 0-32 VDC 1.7s (0.8) .05 (.2)

LHP.SOOCP 30 vDc @10A 0-3s vDc 5.2 (2.4) 0.s (2.0)

LHP-17OOCP11s VAC @sn 0-13s vAc 19.7s (s.0) 0.5 (2.0)

LHP.17O2CP230 VAC @3A 0-270 vAc 19.7s (e.0) 0.5 (2.0)
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ALC.750/ ALC. 12001 ALC-I 500 Solid State Liquid Ghillers

;iii=".,'"ffi +r;."#gH'.zsuji
f$i i+i$H.fir#i

'4.).

; " i

*Heating optional (consuft faclory)

NOTE: Above picture shows chillers in subassembly form. Actual assembly
consists of fan(s), shroud(s), and power supply.

ln Line Process and Instrumentation Liquid Gooling
In keeping with today's demand for high capacity in compact packaged cooling, TECA would
like to introduce its latest development. Models (ALC.750, 1200, 1500) are designed to maximize
liquid cooling potentials in less than 1/2 the required space. A combination of thermoelectric
cooling modules and an efficient heat sink design give the ALC- Chiller systems the edge in
liquid cooling. Traditional conventional based cooling systems are usually expensive to
maintain, bulky, hard to control, and inconvienent to operate. With solid-state cooling,
temperature control within on9 degree along with maintenance-f ree operation are iust
some of the benefits that will be experienced. And with today's growing concern about the
adverse effect that CFC's (chloro-f luorocarbons) have on the environment, thermoelectric
cooling technology is an environmentally friendly solution to tomorrow's problems.

All models come with forced convection and a DC power supply to run direct from
115 VAC input.

".!arq
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Performance Curve:
T. E. Liquid Ghillers

AT('C)
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Note: Performance determined using recirculat ing f low
Load Formula: (Mass Flow Rate) x (AT in-out) x (Cp)
Curve: lT (outlet-ambient) vs. calculated load

rotal Load (Bru/HR) 
| / I

100 200 300 400 50Q 600 700 800 900 1000 11

50 100 150 200 250 300
Total Load (Watts

TEST COND]TIONS

ALC-750 .34 UMrN

ALC-1200 1.44 UM|N

ALC-1500  1 .76  L /M tN

Performance wil l  increase by approximately 10o/o al60"C ambient

ALC-I200
ALC-1500
T. E. SUBASSEMBLY

: : r = c - l

I

L I Q U I D  I N
( , / 4 -18  NPT)

a-.
l_ ,, ,o

(335)

fr,
I NOTE: POWER SUPPLY

NOT SHOWN

ALC 1200
ALC 1500

(ASSEMBLn

ALC-750
T. E. SUBASSEMBLY

NOTE: DIMENSIONS;INCHES

Frrt NGS AND,*rr.9ltb'$ttttt'
NOT SHOWN

!9i!,

?).at

Model
Number

Power Required
Voltage/ Amps

Weight
Ib (kg)

ALC.75O 115 VAC I  2 .8  A 16 (7 .3 )

ALC-1200 115 VAC/ 6.3 A 22 (10)

ALC-1500 115 VAC/ 5.1 A 22 (10)

NOTE: lf pump is required please consult factory
for sizing details.





remperature conrrors I3:3[ T3:3t T3ff33 f,3

FeetUte$r
Tirne pt o,p6it,i6fi,ifi$, oi,,'

Front panel selection of
temperature ran$6, dead
band, end ,ifitegral- ,
derlvative:ContrOl ,

Solid state circuitry with
switching outpUt,fo,r,8, , ,

Flexible industrial
microprocessor master

Adju$trnent of , ,i
cGnverslon/ :display,,,, ' , , , ,
update rate

Power Input 115 VAC @ 0.1  Amp

Solid State Relay 8 Amperes AC

Weight 6 lbs  (2 .7  kg)

(Control Signal)

TC-4s00 DC 3-32 VDC

TC-4s00 AC 1 1 5 V A C

. . . . . ' ] . i  : r r .  " : t , . ; , '  t - , ,  
, r :  

,  , t , ' .  . _ . , : : t  
i ' , , t - , , t - ' - , , - , ,  1 , , , ,  

, , , : t , , , '  ,  
t '  : t ;  . ' . , , , ' - 1 ,,rilod'61:,#l

TC-4500 DC

TC-4500 AC

To be used in conjunction with TECA
supplied heating/cooling systems

To be used as a general purpose
temperature controller

(115 VAC switching relays included)

MODEL
#

cooL
ONLY

HEATiCOOL SENSOR
TYPE

MOUNTING TEMPERATURE
RANGE

ACCURACY
crYPrcAL)

TC.5F X Reed Switch Factory (3) Fixed +/- 9'F (5"C)

TC.3F X Reed Switch Factorv (H i  I o \  F i xed +/- 9'F (5'C)

TC-2A X AD590 Sensor Factory 115'F/48"C
60"F/16"C

+/- 5"F (2.5"C)

TC-3A X AD590 Sensor Factory 115"F/48"C
32'Flo'C

+/-5"F (2.5'C)

TC-4500 X T-Type
Thermocouple

Remote 741"F1394"C
-390"F/-229'C

+l- 1"F (.5'C)

NOTE: For modelcompatability please refer to product selection chart on pages (2, 3)
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ADJUSTMEHT
SET POINTS ON OFF
T1 36"C/96'F 2g"clg2"F
T2 26"C17gF 19"C/67"F
T3 CONSTANT

ON OFF
COOL 36"C/96"F 2g"clg2"F
HEAT 5"C/ 40"F 14"C1 5g"F

,  i , ' i r ' ' r . - . , , ' . ' . , , i

TC.2A (COOL ONLYI
Test points: o o

Black White Green
(Ground) (Actual Temp) (Cool

Set Point)

Set point Measure the DC voltage between black (-)
adjustment: and green (+) Adjust cool trimpot to

change set point.
Conversion: ("F x 0.01 volts)

TC.3A (HEAT/COOLI
Test points: o o o o

Black White Green Red
(Ground) (Actual (Cool (Heat

Temp) Set Point) Set Point)
Set point Cool: (same as above)
adjustment: Heat: measure DC voltage between

black (-) and red (+).
Adjust heat trimpot to change
set point.
Conversion ("F x 0.01 volts)

Test points are typically
on exterior (hot side) of unit

*NOTE: Solid state relay(s) not shown



Single Stage ThermoElectric Modules

Features:

Solid state thermoelectric modules are a silent, compact, and reliable method of heat
removal- Applications, ranging from missile guidance systems to portable refrigerators, are
only limited by the imagination of the designer. System simplicity assures easqof adapting
to thermoelectric heat pumping. Thermoelectrics have no compressor or piping, eliminating
compressor maintenance and coolant leakage. Modules can be converted from cooting to 

-

heating by a reversal of polarity trom the power input.
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aT("C)

Series 93O
Actual Performance
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Total Load (BTU/HR)

2 0 / 1 4 0

Load (Watts)

6 Watts at T^ relative
to T6=-40"C

4 Easy Steps
To Design Of
ThermoElectrics

1 . The designer must know three essential
values; required cooling temperature of the
load, ambient temperature and useful
thermal load.

Determine actual requirements of TE module.
Find the TE module cold side temperature
[c), hot side temperature [h), and heat
pumped by TE module (Q). Note that a
temperature difference [fh-Tc) in excess of
50"C generally requires a multi-stage design.

Select a TE module which operates in the
current range you are wil l ing to supply and
supplies the heat pumping at the required
temperature differential. (Single stage module
specification chart, pg 46,47)

With the module type, f ind module voltage and
calculate electrical input power and hot side
output to determine power supply and heat
sink requirements.

2 .

3 .

4 .

Example
1. Assume the load temperature is +5"C (+41"F),

ambient air temperature is +25"C (+77"F) and
useful load is 4 watts (14 BTU/hO.

2. ln this practical case with well designed heat
transfer and isolation, expect a 5"C
temperature drop on the cold side to the load
and a 15"C rise on the hot side to ambient
with a forced convection heat exchanger.
Leakage losses should not exceed 10% of the
load. Thus, you have a 0"C (+32"F) cold side,
+40"C (+104"F) hot side and 4.4 watt (15
BTU/hr) module load.

3. A single stage 930-35 module operating at
Th = 49"6 was found to provide 3.5 watts
(12 BTU/hr) of cooling. This unit is undersized.
A 930-71 module operating at Th = 40oC
provides 6 watts (20 BTU/hr) cooling. This
module has amble capacity.
(See curve on left.)

4. Module voltage is 6 volts, current is 2.8 amps.
The heat load of the hot side heat exchanger
is 4.4 watts, +6 volts x 2.8 amps = 21 watts.
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930 Series 940 Series
^T("R

LOAD (BTU/ HR)
24 27 31 34 38 41 44 48 51 55 58 61 65 68
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Temperature differentials relative to+27T (80"F) hot side temperature (Th).

le Sta e Module S ecification Ghart

Th=50oC

MaxaT I Max Q6
@Qc=O I @at=O
(AT'C) | (06 watts)

Equation
of

Line

AT=39.1Qc-i

AT=24.4Qc-r

AT=15.6Qc-l

AT=7.51Qc-r

AT=3.699"-;

AT=10.1Qc- i

AT=6.4Qc-7

aT=4.71Qc-i

L,T=2.27Qc-i

A,T=22.7Qc-

AT=14.7Qc-

AT=9.50Qc-

AT=4.60Qc-

AT=2.23Qc-

AT=2.07Qc-

AT=1.24Qc-7

AT=t.57q"-

AT=2.07Qc-

AT=.91Qc-7



950 Series
^Tfc)

0  6 . 8  1 4  2 0
LOAD (BTU/  HR)

4 1  4 8  5 5  6 1  6 8 75 82 89
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0
-9

- 1 8

-27

-36

-45

-54

-63

- I Z

-81

-90

-99

- 1 0 8

-117

-126
1 2  1 4  1 6  1 8  2 0

LOAD WATTS)

1ll ^ ,
L J Id l l
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12T Couple Modules
^T("C)

0  1 7  3 4
10 r-----r--------r
q

0
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- t t
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-45
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- 6 q
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LOAD (BTU7 HR)

68  85  102  119  136  153  170  188  205  222239  256
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-63
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-81

-90
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-108
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" -126
70 75

Temperature differentials relative to+27T (80"F) hot side temperature.

Max
Current
(amps)

Max
DC Voltage

(volts)

Nominal
Resistance

(cl)

A
in(cm)

B
in (cm)

c
in (cm)

3.7 0.8 0.22 0.38 (.e65) 0.38 (.e7) 0.1e ( .48)

;. '' .sPot,l'1, 3.7 1.2 0.32 0.38 (.e65) 0 .57  (1 .46 ) 0.1e  ( .48)

3 .7 1 . 9 0.49 0.57 (1 .46) 0.57 (1 .46) 0 .1e  ( . 48 )

3 .7 3.9 0.93 0.57 (1 .46) 1.20 (3.05)0.1e ( .48)

geo-zr, 3 .7 8.0 2.00 1.2 (3.05) 1.2 (3.05) 0 .1e  ( .48)

14 .0 0.8 0.06 0.57 (1 .46) 0 .57  (1 .46 ) 0.18 ( .45)

14.O 1.2 0.08 0.57 (1 .46) 0.8s (2.16)0.18 ( .46)

e40-15: 14 .0 1 . 7 0 . 1  1 0.57 (1 .46) 1.20 (3 .05) 0 .18  ( . 46 )

14 .0 3.5 0.20 1.2 (3.05 1.2 (3.05) 0.18 ( .46)

6.0 0.8 0 . 1 5 0.38 (.e7) 0.38 (.e7) 0.15 ( .38)

s50-r1 6.0 1 . 2 0 . 1 8 0.38 (.e7) 0.s7 (1.46)0.15 ( .38)

6.0 1 . 9 0.29 0.57 (1 .46) 0 .57  (1 .46 ) 0.15 ( .38)

6.0 3.9 0.61 0.57 (1 .46) 1.20 (3 .05) 0 ,15  ( . 38 )
g5o-zi 6.0 8.0 1 .20 1.2 (3 .05) 1.2  (3 .05) 0.15 ( .38)

' rg'$$tg? 3.9 15 .4 3.24 1.57 (3.ee) 1.57 (3.ee)0.185 ( .47)

g50-f a7, 6.0 15 .4 2 . 1 1 1.57 (3.ee) 1.57 (3.ee)0.1s ( .38)

3.0 15 .4 4.08 1 .18  (3 .00 ) 1 .18  (3 .00 ) 0.142 ( .36)

.l' ,,.,ilrs.m,i,i 3.9 15 .4 3 . 1 4 1 .18  (3 .00 ) 1 .18  (3 .00 ) 0.126 ( .32)
* ,' 

' ggo'.i?t, 8.5 15 .4 1 .49 1.57 (3,ee) 1.s7 (3.ee)0.130 ( .33)

I+-A-1 -+ !  . l +

NOTE: For improved efficiency and smaller
heat sink dimensions, operate T.E.
modules at75/" of the maximum
rated current and voltage.

( T h

For Equations:
Max AT=temperature differential (T"-T;l) ("C)

Max Q.=heat pumped by module (watts)
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Terms and Gonditions

Ordering Information
. You may order by telephone, during business hours, or
. Ey teD< 24 hours a day, or
. By mail on your purchase order frcrm or company letterhead.
' Orders are subject to aeceptance, depending upon quantity, price, availability of parts and other considerations.

Prices
' Prices are quoted F.O.B. Chicago and do not include any sales or other taxes. Applicable taxes will be shown as a

separate item on the invoice, as will charges for freight.
. Prices are subject to change without notice. All payments are payable in U.S. Dollars.

Terms
' Terms of payment are net 30 days after shipment, subject to approved credit. New accounts must furnish

necessary credit reterences. until credit has been established, payment in full with order, c.o.D. or L.o.c. may
be required. All published prices unless otherwise stated are F.O.6. Chicago, U.S.A.

Same Day Shipment
' Upon request, we will ship the same day on approved, in stock orders received before noon, Chicago tme.

Cancellation, Schedule Changes
' A charge of 157. ot net price will be assessed for cancellation.of formally acknowledged orders. On special equipment

and custom modified equipment orders, additional incremental cancellation charges iray be made.
' Bequests lor schedule changes which defer delivery may be subject to price adjustments, or other charges.

Returned Goods, Restocking Charges
' In order to return merchandise for any reason (repair, replacement, or credit) a return authorization number must beissued by TECA.
. New merchandise may not be returned for credit beyond 60 days from shipment.

Charges for incidental or other damage may also be made.
. All returned goods must be sent freight prepaid. A restocking charge of 15% will apply.

Warranty and Service lnformation
I date of shipment trom the tactory to be free from defects in
nditions, and proper application. TECA'S obligation under this
)tion) of any TECA product or part whjch provbs to be defective

,l':f iff:,il1i:iJ$,''T""J#:il5.:1"# J::y:i:l.,lll"ff
, r shipment from the Jactory nor to goods altered or repaired byanyone other than specifically authorized by TECA. TECA shall not in any way be respon6ible for tie consequences 6f any alier-ation, modification, or misuse unless previously approved in writing by an offic-er of TEbn.

TECA makes no express warranties other than those which are described herein. Any description ol goods sotd hereunder,
I999I9 1!Yl9l3t:199 !o !ry9/. :Pg.ifications and any descriptions in catalogs, circi.rtars, aiio otner'written mareriat pubtished
oy I EL;A' rs lor the sole purpose ot identr'fying such goods and shall not create an express warranty that the goods shll co;f;;to such description.

This warranty is expre-ssly in lieu of all.olher warranties, expressed or implied. There are no implied warrantjes of merchanrabilityot fitness for a particular application. This warranty states iEcAs entire bnd exctusive liabitity ind buyeG exclusive remeoy ioi'any claimlor damages in @nnection with TEcAs products. TECA will in no event be liable f6r iniioeital or consequentiat dam-ages whatsoeve( nor for any sum in excess of the purchase price.

TECA rcserues the rioht to chanoe pdces and dis@ntinue catalog items .witholrt notice. we reseNe the right to make .changes inspecifrcations. tenrg-4nd @nditi6ns ?! any time withoit nbnci. dul g.aayiis- i6:,;;,;i.:; a;il'i;&iiiAiti6i' "r" ,er"*a o re "n _rate and reliable. TEOA. however. assumbs no responsibility oriiaoitity ror'neir us6, iolior {tii ettea oi'aAsU; iti sbZih&tiiif-cnanges not yet conceived or madc.
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the experts in solid-state cooling.


