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AAELTA Content

» Cabinet thermal solution product
v'Air to air heat exchanger (HEX) / HEX CORE
v Thermal electric cooler (TEC)
v Heater
v Air conditioner

> Discussion
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AELTA Cabinet Thermal Solution Products Family
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A AELTA

Market Application

Outdoor
Telecom Cabinet

Data Center

Control Cabinet Battery Bank

Outdoor
Telecom Cabinet

Electric motor
car DC charger

Portable

. Industrial
Refrigerator Automation

Cabinet
Refrigerator Alternative

Energy cabinet

Beverage Machine (Solar/ Wind )

Wine Cellar
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A AELTA

BLDC Fan & Blower
IP5X & Salt flog protection/ UL507

Fan Tray & Fan Module
(1*fans ~15* fans @ 4200CFM)

AC & DC Heater
500W ~ 1000W
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TEC Module Cooling
50W ~ 400W

Cabinet thermal solution products

- %t :
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Heat Exchanger
Air to Air 10W/K ~ 190W/K

_—— Heat Exchanger core
10W/K ~ 190W/K

Air Conditioner

S500W ~ 2.5KW



ABELTA Content

» Cabinet thermal solution product

v'Air to air heat exchanger (HEX) / HEX CORE
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Fans / Blower
~ (IP56/GR487
at external side)

Controller

n (Telecom Interface)

Key capabilities:

» Professional fan & blower provider

« Strongly capability and technologies in fan
tray controller

« Advanced thermal core design and
manufacturing in house

» Sheet metal manufacturing in house
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Fan Tray
( Metal Casing)

Core/Sink

Delta STD HEX (10W/K ~190W/K)

» Higher efficiency and smaller size

IP56 / GR-487 protection at external side
"One touch" dry run test and dust cleaning
Optional communication function design
Easy installation and maintenance

e Clear LED status indicator



AnELTA Core Design
e Optimal design for L-L type

45° punching wave orientation
p RN T —— "

- c
3500 Delta Core
=+=Competitor Core
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CFM

Reduce emboss & enlarge diameter
Reduce pressure drop

Pressure drop reduced with higher cooling capacity
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AI&ELTA HEX Core Production line

‘ Automatic Gluing 1

Automatic Stacking

100% Air Pressure
test

Core quality Control
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Item

Counter
Flow

Height Depth
400 95/140
500 140/190
600 140/190/240

Length

<600

Fin pitch

3.0~4.0
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STD Core

Item Height Depth Length Fin pitch
200 200
250 250
CI::rlgjvs — — <600 | 3.0~4.0
350 350
Unit : mm

\\

7

10



Roof Mount Type

HEX0500QA

J e

)
1

EQUIPMENT

HEX080QA HEX050QA

Cooling capacity (W/K)* 80 50

D : 500 D :434

Dim. (mm) W : 555 W : 550

H: 265 H: 155
Internal temp. ('C) -10 ~ +65
External temp. ('C) -40 ~+65

1.5m Noise (dB-A)* 64 64

HEX080 Weight (kg) 15 9

11
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AlsELTA Compact Size Series

Special for Height limitation Cabinet

ngh Only 278.0 10.0%6.0_OBR 4_%1'0
640mm with Flange (Indoor) = ‘ )’_ N
690mm with Flange (Outdoor) o D[
- " . W\ .
GROUNDING | 1;(2111?' 1600 (:if

220.0

U

=
=

-
%5 ese uou

— et '!'EI—---_.. —
100W/K  150W/K 200W/K
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Narrow Size Design
Dual Blower Design

Dimension
Cooling capacity 260W/K(MAX)

_ I

LI
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AI\ELTA Control Setting Solution

O Developing RS-485 function and HMI tool for factory setting HEX control curve and
temperature alarm point.

HMI software PC (win 7) 485/USB converter
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User can adjust control parameter for different work condition (optional)
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AlsELTA Engineering Design HMI (Option)

O Delta HEX human machine interface

External FAN speed(®:)

Y
temal Curve Items | Excternal Curve Hems I Temperature Curve Ibems| a0%
a
Internal FAN speed(%) 2 i
Heat On | Heat Off
- - T6% EBTEE— 619G
023 : 1 7 iy
—_ e IF8
-5 ] 1y A7%
.rl o
LosF fMmpse | HISP 38%
i) : ) IF7
4B GA 068 26% el | 0% : :
- ‘ 20°C 24" C25" G307 C a0- ¢
: : : READ ZF1 2F2 2 ZFo
LO SP HID SP HI SP - i 'l Inner ternpernture{ (= ]

ng m n Foiwe wewe e ) -@ Alarm Temperature Point
] 30 s i -Default'

Tenlp. Alarm

Bpeed (BPRD)

IFanl | IFen2 | EFenl | E-Fu2
{pm) {mn) (i) {rpim ON m— 3 4084 4SS A SR 48 -

768 | 0 | 768 | O

OFF - +
-10°C <5°C 50°C 55°C
a3 (A-3) = (A1) (A-2) — (A1) a2

Inner temperature(” C)

-

HEX Fan Speed

Delta software tool for factory or test adjust
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A AELTA

HEX Product List 1

Application In door (Input DC 24V) Roof Mount In Door use SGCC metal
Model Number HEX010VA HEXO015VA HEXO020VA | HEXO50QA | HEXO80QA | HEXO60PA HEX080PD HEX100PE HEX120PA HEX160PA HEX190PC
outlook
C°°”[‘V?,,§g§’ac“y 10 15 20 50 80 60 80 100 120 160 190
°°°”’(‘3vj§§)pac“y 6 8 11 28 45 33 44 56 67 89 106
) 415/16 510/20 590/23 155/6 265/10 850/33 950/37 | 1050/41 | 1151/45 | 1294/51 | 1198/47
Dimension W) 275/11 253/10 283/11 434/17 500/20 500/20 450/18 524/21 471/19 567/23 738/29
mm/inch — OF “6e/> 6 78/3 99/4 550/22 555/22 148/6 150/6 150/6 193/8 243/10 250/10
Ratety oo 24 24 24 48 48 48 48 48 48 48 48
Current(A) 1.2 1.2 0.8 1.4 2 0.6 2.2 3.8 4.1 3.1 4.8
Operating Temp -10~
s 10~+65
Noise
(B 65dB
‘aig‘,?g‘)‘ 4/9 5/11 7/15 9/20 15/32 17/37 19/42 22/49 33/73 40/88 50/110
Safety CUL/TUVICE
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A AELTA

HEX Product

List 1T

Application

In Door (Compact Size) Aluinum

Out Door (Compact Size) Aluinum

Out Door

(Narrow Size)

Out Door
(Narrow Size)

Model Number

HEXO050PA

HEX100PB

HEX150PB

HEX200PB

HEX100PC

HEX150PC

HEX200PC

HEX200PA

HEX260PA

outlook

Cooling Capacity

o) 80 110 145 70 100 135 110 175
Cooling Capacity
Wi 25 a4 61 81 39 56 75 61 97
(| 500/20 640/25 640/25 640/25 690/27 690/27 690/27 1100/43 | 1400/55
Dimension (W)  445/18 360/14 550/22 700/28 360/14 550/22 700/28 500/20 660/26
mm/inch (DY 159/6 278/11 278/11 278/11 242/10 242/10 242/10 200/8 260/10
Rated Voltage (V) 48 48 48 48 48 48 48 48 48
Current(A) 1.2 1.7 2.6 2.6 1.7 2.6 2.6 2.6 3.1
Operating Temp 10—
P 10~+65
Noise
(dB-A) 65dB
‘ZY(S‘,?S 10/22 16/35 20/44 24/53 13/29 20/44 24/53 26/57 37/82
Safety CUL/TUVICE
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£\ nELTA Content

» Cabinet thermal solution product

v Thermal electric cooler (TEC)
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TEC Core Technology Summary

Fans / Blower

(GR487)
% Sheetmetal
% Heat Sink
TED Element
= Controller
Heal Re i:ﬂ“é e
Key capabilities: Delta STD TEC (50W ~400W)
« Professional fan & blower provider * Higher efficiency and smaller size
« Strongly capability and technologies in « GR487 protection at external side
controller design » Clear LED indicator and self-test function
» Sheet metal manufacturing in house « Optional communication function design
 TED element 100% incoming X-Ray

inspection
Delta Confidential 19



A AELTA

Controller

Chip current
) Internal & External Fan
[ Internal Temp.
y

DC input
@

\

Control board TEC CHIP
[ Interface ] >

Cooling / Heating ][ Alarm Dry contact] E_ED & Test button ]

<

1

o o S —— R ——— O g——
L L ~

TEC Controller

T - Cooling / Heating temperature
ole]plife]

* Protocol: MODBUS-RTU

Dry contact output
sl + 2 contact : normal close/ normal
open
e Multiple alarm output

B LED lighting and Self test
Smwell| DUtON
 Fan/ TED /Status LED indication
» Self test button

Delta TEC provide flexible control mode and failure detect function

Delta Confidential
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Compact size design

Previous Design New Design New Design

Dimension Weight  Current
(HxWxD) (mm) (Kg) (A)
HET200PB 400x180x208 9 8 384 61
HET200PC 400x180x169 6 6.1 292.8 61
HET200PC-B 400x180x144 5.5 5.8 278 65
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A AELTA

Model Number

HET200PB

HET200VB

HET400PA

Outlook

Dimensionmm  (inch) 400X180X208 400X180X169 450X210X230
(15.7X7.1X8.2) (15.7X7.1X6.7) Slim Type (17.7X8.3X9)
Weight Kg(Lbs) 9 (19.8) 6 (13.2) 11 (24.2)
Operating )
Temperature Range -40to +55(-40to + 131) (- 28 tt(()):fgl)
C (F)
Storage Temperature ] ) -40to + 65
C (F) 40 to + 65 (- 40 to + 149) (- 40 to + 149)
Noise (dB-A) 61 65
Cooling Capacity at
L25/L.25 (W / BTU/hr) 200/ 680 200/ 680 400(1360)
Power
Consumption(W) 312 293 648
Operatin Voltage(V) 48 24 48 24 48

Delta Confidential

TEC Product List

HET200PC |HET200VC
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TEC Application

Wine Cellar
50~180 W

Battery Cabinet Beverage Machine
200~400 W 50~160 W

Portable Refrigerator
50~180 W
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£\ nELTA Content

» Cabinet thermal solution product

v Heater
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£\ nELTA - - Sun of \/\/inter

Features:

2 steps start up PTC,
low start up current
in order to protect battery
& equipment (1KW)
90 “air flow turns easy to
mount on cabinet
LED Alarm for fan and heater status(1KW)
100V~240V full range power or DC48V input desian
Auto self-test button (1KW)
DC fan selection benefit (1KW)

a. variable speed control

b. higher efficiency

c. rotor lock shutdown & auto re-start
Double isolation on PTC device(1KW
Triple protection (mechanical temp switch,
NTC sensor, and fuse) (1KW)
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A AELTA STD Heater
e PTC heating
ltem HEH100BA HEHO50BA
Outline dimension| mm 235L x 185 W x 58 H 150 Lx 145 W x 43 H
Heating capacity W 1000 @20°C 500 @20°C
Rated voltage V AC/DC AC 100~220 (Typ.) AC 100~220 (Typ.)
Rated current A 45 @20C 2.25 @20°C
Operating C _40~+65 40~+65
temperature
Weight kg 1.5 1.0

Cool Air
Ikt

PTC heating element
Flexible signal control (on/off
control)

 LED for fan & heater status

Triple protection(mechanical
temp. switch , NTC sensor &
fuse)

* PTC heating element

» Compact design

» Dual protection(mechanical temp.
switch & fuse )
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AlsELTtl Heater Block Test

Simulate situation Normal Run test Block Test

1.FAN failed
2.FAN inlet blocked
3.FAN outlet blocked

Test result:
Highest PTC’s temperature
Is lower than plastic deform point

(Heater ON/ Fan ON)  (Heater ON/ Fan OFF)

129 C - 208. C
120 C . 211 C
87 C ‘ 200 C
94 C . 212 C

Plastic Case 223C safe
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Heater Application

Battery Bank

Fiber Optical Cabinet

CNG Dispenser & Parking
Machine
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AI\ELTA Heat Exchanger Integrate Heater

Cartridge Heater PTC Module PTC module
build in HEX Mount on External side Mount on External side
With Thermal Control

EEmm=- -

[ . [ s
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£\ nELTA Content

» Cabinet thermal solution product

v Air Conditioner
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Fan Tray

Fans / Blower ( Metal Casing)

(IP55)

(Condenser/

Evaporator)
Controller

(Telecom Interface)

Compressor
Key capabilities: Delta STD A/C (800W ~1700W)
« Professional fan & blower provider * Higher COP and smaller size
« Strongly capability and technologies in * Low noise, long life
controller design » GR-487 protection at external side
« Sheet metal manufacturing in house « Optional communication function design
« Strategic Con./Eva. And Compressor « Easy installation and maintenance
partner  Precision compressor control
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A AELTA

004

mm

HEC1000PB

Power Source

Noise @ 1 m

Dimension

Weight

Rated Cooling Capacity (L35/L35)
Power Consumption (L35/L35)
Varied Cooling Capacity (L35/L35)
Refrigerant

Air Flow Rate

HEC1000PB
48 VDC
65.0 (dB-A)
700H x 500W x 200D (mm)
25 (kg)
1000 (W)
250 (W)
800 ~ 1500 (W)
R134a
350 CMH (lﬁ%ernal), 390 CMH (External)



Internal

Delta Confidential

Air Flow Direction and Geometry

Internal Door-mounted

20e.0

Adhesive gasket
Door/ Wall o . o

)

el

U.U mm
0. 43.0

0
o

&

-

o Easy to Install, easy to maintenance.

o  Compact size with high energy efficiency.
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AI&ELTA Advanced Heat Transfer Enhancement

o High performance fin development.

O Increase heat transfer rate with smaller
size.

o  Theoretical design and experimental
identify.

o Reduce 30% volume with same capacity. Condenser Evaporator
Refrigerant Inlet
’/_\X"‘ s
=
Pass 1
) — ; A
AT
I *(7
Straightener Mulnplenozzlmplate (Aot g J P g
i i d58 L
[ P j j
} m m Variable exhaust fan PHSS 3
D Ul
{Recorder :W”Pf":; Nozzlep\rJeeretap (inlet) ; i
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A AELTA

Internal

Control I |

A

T

«fl—

Evaporator

A

Delta Design

Fan ‘

T

Condensing Temp.

AT Ir&Let Air Temp.
£ O
9 A 0;0
7

AT > AT’

) )
o L

Delta Confidentilal @/‘ LOCIation

]
| “"éb/‘

General Design

»

Internal
Control

-

Evaporator

a

Fan

=

4

b

JAT

1 R
Location

External

Advantage of Delta Design
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AI&ELTJI Measurement of Temperature Distribution

O Infrared spectroscopy and simulation analysis.

JET .

ANAVAVAVAVRNA NV ARNANNNANNANNANNANSNAN

O Good agreement between simulation and measurement.
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AMELTA Cooling Capacity & COP (L35/L35)

O L35/L35 (Tyjn = Ta amp =35 °C).
O COP is over than 3.5 ranged from 800 to 1200 W

capacity. _ _
Cooling Capacity (BTU/hr)
T 2400 2900 3400 3900 4400
Ta,int a,amb 50
. T T T T T T T T T T T T T T T
Fan
— 45
Internal
Control
a.
O 4.0 (
o
e g— 35
Evaporator
ey onditioner 3.0 L1 *CQP:Caefficientof Peiformance + o+« 0 o 444
700 800 900 1000 1100 1200 1300
Cabinet Cooling Capacity (W)
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A AELTA

O COP is higher than
competitors.

O Test condition:
L35/L35

Delta Confidential

Performance Comparison

COP

4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0

+ Competitor A (1000 W)
A Competitor D (750W)
4 Delta(800 W)

Cooling Capacity (BTU/hr)

2400 2900 3400 3900
A
X O
A
O
700 800 900 1000 1100 1200

Cooling Capacity (W)

W Competitor B (750W)
M Competitor E (300W)
4 Delta(1200 W)

© Competitor C (1000 W)
4 Delta (1000 W)
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A AELTA

HECO800PC Comparison

A Company Delta
. Power Source 48 VDC
__ _ Rated Cooling Capacity (L35/L35) (W) 800
Dimension (mm) 796H x 383W x 163D
——— |} Weight (kg) 27
% % = | Refrigerant R134a
800 W test results
ltems Setting [Internal Temp.[ .Ambient Temp [ Cooling Capacity |Power Consumption COP
Temp. (°C) (°C) (°C) (W) (W)
35.0 35.0 35.0 800 167.4 4.8
A company
28.0 31.7 55.0 300 286.2 1.0
35.0 35.0 35.0 820 167.4 4.9
Delta 800 W
28.0 31.0 55.0 310 280.3 1.1

Delta Confidential

39



A AELTA

HECO500BFA Comparison

Power Source

Rated Cooling Capacity (L35/L35) (W)

Dimension (mm)
Weight (kg)

Refrigerant

Sample A Delta (HECO500BFA)
AC 230
550
634H x 314W x 235D 550H x 295W x 160D
23 16
R134a

900
g —0—Delta Ti = 45 oC
< 700 —o—Delta Ti = 35 oC
S —@—Delta Ti=250C
S —e— Sample A, Ti = 45 oC
§ 500 —o Sample A, Ti = 35 oC L
, -SEiEa .
E —B- Sample A, Ti=250C e
S 300
O
100

20 25 30

35 40 45
Ambient Temperature (°C)

50 55 60

Delta Confidential
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A AELTA Test Result-Acoustics

Unit: dB-A Mic04 Mic05
' Vi e ' D:\.. \HEC0700-160-040_hdf p/Pa HECO700-160-040 { L/dB(A)[SPL] HEC0700-160-040 ( 0.00-12. dB HECO0700-160-040 { L/dB{A)[SPL]
80 Mico1 - - 10 70
; 5
il ) i 50
AT o N0
20 AN AV T v 30
L] i ) ,r' B
Mic01 : 68.3 dB(AJ[SPL] 0 f’r f ﬁu 5L, 4t 10
Il _ _40|Mic01 - 68.3 dB(A)[SPLI
200 fHz 5000 20k 200 fHz 5000 20k 200 fHz 5000 20k
D:\.. \HEC0700-160-040 hdf p/Pa HECO700-160-040 { L/dB(A)SPL] HECO700460-040 { 0.00-12.{ dB HECO700-60:040 { L/dB{A)[SPL]
| 80 ] 10 20
MicO4 - L 5
- 2\ 50
) ) 5”. ’“lufln1rlvwﬁ il ol Ml 20
1.0 m (MicO4) 1.5 m (Mic05) ~ 1 il - :
r= - - - - T T . S T T T T T A" - Mic04 : 60.9 dB(A)[SPL] 0 & &iinzi-EDBdB[A'}‘[’Sﬁi 10
| L35/L35 60.9 58.6 l f soliicts e
— e e e e mm mm mm mm mm m mmm o mm mm 0 25 B US 125 200 fHz 5000 20k 200 f#Hz 5000 20k 200 flHz 5000 20k
L35/L55 73.9 70.2 D:\.. \HEC0700-160-040_hdf p/Pa’ HECO700-160-040 ( L/dB(AJ[SPL] HEC0700-160-040 ( 0.00-12.( dB HECO0700-160-040 { L/dB{A)[SPL]
) 03 80 [l 10 70
. N MicO5 - - 5
> |nterna| M'COl M|C08 01 40 Jl.'H|I ”“I J‘ll TR . N I 54
0.1 20/ 1 (RPWTAF 347 — 30
Mic05 - 53 6 dB(A)[SPL 0 ;l H s ! d 10
— g s SEG AT _1g|Mic05 : 58.6 dB(A)[SPLIg—]
D 25 &ts 125 200 fiHz 5000 20k 200 Hz 5000 20k 200 fHz 5000 20k
D:\ \HEC0700-160-040 hdf p/Pa HECO700-160-040 { L/dB(A)[SPL] HEC0700460-040 { 0.00-12.( dB HECO700-160-040 { L/dB{A)[SPL]
| 80 Micag - [ 10 70
5
1 ; 50
O TR A ol [t
20 WYL l A 30
ULEEL 5|l | 10
Mic08 : 647 dB{A}[SPL] o ) 10|08 - 64 7 aB(AISPL
fiHz 5000 20k 200 Hz 5000 20k 200 fiHz 5000 20k

1.0 m (Mic01) 1.5 m (Mic08)
L35/L35 68.3 64.7
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AI\ELTA Air Conditioner Product List

Cooling
Model Number Compressor Capacity (W) Dimension (mm) Rated Voltage(V) Weight (kg) Note
L35/L35
1 HECO500BFA 500 16
2 HECO500FFA 17 Heater
3 HECO700BEA AC Motor 0o 550HX295WX160D 230VAC 16
4 HECO700FFA 17 Heater
5 HECO0800PB 800 28
6 HEC1000PB 1000 28
7 HEC1200PB DC Inverter 1200 700HXS00WX200D 48VDC 28
8 HEC1500PB 1500 28
9 HECO0800PC 800 25
10 HEC1000PC 1000 79BHX3IBIWX160D 25
O Cooling capacity ranged from 500 to 1500 W
O Four AC motor aircon, Six DC inverter motor
aircon.
O Control/Power board self-developing for AC motor
aircon.

700HX500WX200D 550HX295WX160D 796HX383WX160D
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CTSP case sharing

Fiber optical / HEX50W/K Fiber optical / HEX100W/K Telecom 4G / HEX80W/K Telecom 4G / HEX80W/K

==

Networking / TEC200W Battery / TEC200W Battery / TEC200W Battery / TEC 200W
Dealta Canfidential 43 43



Smarter. Greener. Together.

Korean Distributor

OFLLE

TEL. 02-3281-0811 | FAX. 02-3281-0813 | www.hzt.co.kr A hE I 4

[08502] MSA| 2HI 7FAC|X|EH12 212, 14045

[39376] A& F0O|A| 1Z2ETHZ 212, 8135
TEL. 054-461-9811 | FAX. 054-461-6812



