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HEAT PIPE HEAT EXCHANGER

Our Heat Pipe is an innovative technology
in air to air heat transfer.
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HEAT PIPE HEAT EXCHANGER
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Our innovalive Heat Pipe Heal Exchanger is an air 1o air heat exchanger combined
with new manurfacturing techniques.
It is a cost effective energy recovery solution through capluring waste energy from
industrial processes and commercial air conditioning systems.
Our Heat Ppe Heat Exchanger is a high performance heat transfer system:
P recovers heat by transfering heat from high—temperature air stream 1to low
lemperature air stream
P delivers heat using latent heat of working fluid with the exceeding speed of
sound in an axial direction
P delivers heat in a short time compared to metal
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Our Heat Pipe Heat Exchanger consists of ;
P a capillary wick which is formed inside the tube wall
P a bundle of individual heat pipe tubes with cold thread roling process and
plate fins,
Various kinds of fluid is selected for different temperature range. Materials used
for heat exchanger are high corrosion—resistant depending on the components
of the exhaust gas.

4 Heat Pipe Heat Exchanger
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Operating Principle
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An individual heat pipe is made up of three basic components | a sealed
pipe(tube), a capillary wick structure and working fluid.

In order to maximize the heat transfer, a capillary wick structure is formed inside
the pipe and a fin is formed outside the pipe.
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If the hot airlexhaust air/gas) passes through the evaporator section (high
temperature side) of the heat pipe, the working fluid in the evaporator section
fakes away the heat of passed air and this evaporated working fluid is delivered
fo the condenser section(low temperature side) by pressure difference. The hot
air that has been passed through the evaporator section Is cooled down.
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The vapor of working fluid transferred to condenser section releases heat to

cool air that has passed the condenser section. The cold air passed through
condenser seclion is heated by condensation latent heat of working fluid,
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The working fluid returned re—evaporales and repeats the operation of transferring
o condenser section. Therefore, high temperature exhaust gas is cooled down
and low temperature supply air is heated.
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HEAT PIPE HEAT EXCHANGER
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The middle partiion located in the center of heat pipe heat exchanger separates
wo counter currents,

The warm current at one end of the heat pipe evaporales the working fluid inside
the heat pipe, Vapor from the working fluid penetrates the pipe and releases heat
fo cold current. Then the vapor is condensed and liquidated. The condensed /
liquidated working fluid returns to the warm end through the wick and the cycle
is completed. The heat pipe system operated by the difference of temperature
between the warm and cold current Basic heat pipe system does not have
moving parts nor external electrical power and does not require mechanical
maintenance,
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The role of evaporator section and condenser section of heat pipe heat
exchanger changes in summer and winter. Supply air is cooled in summer and
heated in winter, therefore cooling and heating loads are reduced.

() Heat Pipe Heat Exchanger




HEAT RECOVERY

m S|Emo|Z £%| | Heat pipe body
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Character , , , . , . ,
Ours heat pipe body Is manufactured with external fin and internal groove wick.

m UM Tl X | Integrated fin structure
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Integral fin structure does not have external fouling resistance and tube—to—fin
bond resistance.

Therelore, poor performance resulting from excessive operating time s reduce.

Corrosion Corrosion\[

Integral Fin Embedded Fin Plate Fin

m ExgMo| J 82| & XE | Specific Capillary Wick Structure
SAL SIELO|E 2 AARZ2 E3| 852 H017] 2ot ExYNO 2 VIS sLCH (HHES A 264682%)

Our's heat pipe wick structure is specifically processed to enhance
the heat recovery performance. (Invention Patent No, 264682)
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We use the highly efficient and safe working fluid in accordance with material of the pipe body and the range of
operating temperature ( —40T~2507),

m SZ™oz Z= | Individual Operation
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As each heat pipe is produced and assembled individually through rigorous testing, each heat pipe operates
individually, The operation of individual heat pipe s not affected by other damaged heat pipe, if any. Therefore,

Stable operation of heat pipe Is guaranieed at all times,
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Our's heat pipe heat exchanger is guaranteed its long life as it is completely sealed, has no moving parts and has
strong heat and corrosion resistance,

HEAT PIPE HEAT EXCHANGER 7



HEAT PIPE HEAT EXCHANGER
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Our's heat pipe heat exchanger does not need electric power for heat recovery.

WXIRY HHX| | Prevent cross—contamination
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The partition between the evaporator and comaenser section is specifically produced to completely separate fresh

air supply side from the contaminated exhaust side. Our heat pipe heat exchanger is oplimized and ideal for use in
hospitals, laboratories, test room, pharmaceutical and bio—industries, clean room processes and mulii—use facilities

to improve indoor air qualiy.

Ztckst @X|E24= | Simple maintenance
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As there is no moving parts, Our's heat pipe heat exchanger does not require any special maintenance other than
Cleaning the exterior of the heat exchanger. The pipe body and fin are manufactured as one body so it is unlikely
that it is contaminated from dust and the like. Cleaning is easy efficient,

CI¥st 72 | Various sizes and specification
A SIEDO|Z Buet = S 3 S¥AAH0| et THfet 37| & 2= MA| ME0| 7Hsst22 MESH7 (7t
He |,

Our's heat pipe heat exchanger is flexible to apply and adapt to customers' needs. We design and manuftacture
our products in various size and specification to fit the needs and conditions of sites and services,
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L2t 7192 SA|0f| | Bi—directional Real Time Cooling and Heating

Our product can be adapted in various industrial processes and sites as one side can heat and the other side
can cool in real time,

0|

AS 42 | Compact and Lightweight
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Our product has simple structure and is light weight compared (o its capacity,

MH|EXH| 2 2XMS2{H| HZ | Reduced Cost in Operation and Investment
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Our product reuses recovered wasle heat so the capacity of the air conditioning equipment is reduced,
Industrial plants can reduce cooling and heating capacity to minimize initial investment cost and hence operation
and energy costs are saved. In general, it Is economically efficient to recover about 50% — 70% of heat energy.

Heat Pipe Heat Exchanger
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Application

RECOVERY
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Use the Recovered Exhaust Heat To Preheat Air Supply

— arying system.

— Boiler pre—heater SUPPLY
— Alr conditioning systems l

— \entilation system - l

»

EXHAUST
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Use Recovered Exhaust Heat From Other Process
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The recovered heat from other processes
allows complete heating, therefore, separate
heating source s not needed,

SUPPLY

EXHAUST

o
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Creating Air Heating
— Commercial air conditioning systems
_ i i eYall MAKE UP AR
/ndusz‘r/a/ air conditioning systems FOR COVFORT SUPPLY
— Ventilation systems

— Swimming pool air conditioning
EXHAUST

:
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9



HEAT PIPE HEAT EXCHANGER

CRICE:

Installation
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Air condiitioning system
application case
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Heat pipe heat exchanger can be installed freely according to the shape or
structure of the application system,
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Hg3|4 2™ | Heat recovery process
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In summer. warm air is exchanged with indoor air and cooled from point (D to @)
while the cold indoor air is heated from point Q) to @ and exhausted. In winter,
this air exchange process is reversed,

The cold outdoor air is exchanged with indoor air and heated from point & to ®
and the warm indoor air is cooled from point (7) to @ and exhausted,

Heat Pipe Heat Exchanger




HEAT RECOVERY

H WM XY cemen TABLE 2
DEPTHS OF HEAT PIPE HEX,

e = — ROWS W (mm)

‘ ‘ - i ; - 2 200

- == 3 250

e = < 4 300

= - = - 5 400

— HH 1 6 450

Center Partition 7 500

W (ROW) L (PIPE LENGTH) 8 550

TABLE 1 HEAT PIPE HEAR EXCHANGER FACE AREA
FACE AREA (m2)

H mis) 10 15 20 25 30 35 40 45
L (mm) 570 840 1,110 1,380 1,650 1,920 2,190 2,460

600 0.26 0.38 - - = = = =

900 0.43 0.63 0.83 = = = = =

1,200 0.60 0.88 1.17 1.45 = = = =

1,500 0.77 1.13 1.50 1.86 2.23 2.59 = =
1,800 0.94 1.39 1.83 2.28 2.72 3.17 3.61 4.06
2,100 1.11 1.64 2.16 2.69 3.22 3.74 427 4.80
2,400 1.28 1.89 2.50 3.11 3.71 4.32 493 554
2,700 1.45 2.14 2.83 3.52 4.21 4.90 5.58 6.27
3,000 1.62 2.39 3.16 3.93 4.70 5.47 6.24 7.01
3,300 1.80 2.65 3.50 4.35 5.20 6.05 6.90 7.75
3,600 1.97 2.90 3.83 476 5.69 6.62 7.56 8.49
3,900 2.14 3.15 4.16 518 6.19 7.20 8.21 9.23
4,200 2.31 3.40 4.50 5.59 6.68 7.78 8.87 9.96
4,500 2.48 3.65 483 6.00 7.18 8.35 9.53 10.70
4,800 2.65 3.91 516 6.42 7.67 8.93 10.18 11.44
5,100 2.82 4,16 5.49 6.83 8.17 9.50 10.84 12.18
5,400 2.99 4.41 5.83 7.25 8.66 10.08 11.50 12.92

% O] T+ ol glo| HAE £ UBLICE | This specifications can be changed without prior notices.

FIN PITCH

FINS| 7+ gt 7|59 B Xtof et TSt Z0] MEo=210| 220, YPSR0M= 11FPIZ7F ML
Fin pitch may be selected as follows in accordance with dust particles in the supply and exhaust arr.
In normal circumsstances, 11FP!is recommended.

MAX. PARTICULATE SIZE
P mm MICRONS
0.79 4,000
0.54 3,000
0.40 2,200
11 CLEAN AR

HEAT PIPE HEAT EXCHANGER 11



HEAT PIPE HEAT EXCHANGER

WEIGHT TABLE

TABLE 2 GROSS WEIGHT (6ROW 7|&)

GROSS WEIGHT (kg)

H PASS 10 15 20 25 30 35 40 45
Ly 570 840 1,110 1,380 1,650 1,920 2,190 2,460

600 92 138 - - - - - -

900 138 207 275 - - - - -

1,200 184 275 367 459 - - - -

1,500 230 344 459 574 689 803 - -
1,800 275 413 551 689 826 964 1102 1239
2,100 321 482 643 803 964 1125 1,285 1,446
2,400 367 551 734 918 1102 1285 1,469 1652
2,700 413 620 826 1,033 1,239 1,446 1,652 1,859
3,000 459 689 918 1148 1377 1,607 1,836 2066
3,300 505 757 1,010 1262 1515 1767 2,020 2272
3,600 551 826 1102 1377 1652 1928 2203 2479
3,900 597 895 1193 1,492 1790 2088 2387 2685
4,200 643 964 1,285 1,607 1028 2249 2570 2892
4,500 689 1,033 1377 1,721 2066 2410 2754 3,008
4,800 734 1102 1,469 1,836 2203 2570 2938 3,305
5,100 780 1170 1,561 1,951 2341 2731 3121 3511
5,400 826 1,239 1,652 2,066 2479 2892 3.305 3718

x O] #A ol glo] HAE £ QUBLICE | This specifications can be changed without notices.
“» NUMBERING SYSTEM
YUPOONG HEAT PIPE YPHP 00TF 000L 00FPI OROW Note

MODEL NUMBER SELECTION

Yupoong Heat Pipe

Number of Tubes in Face of Exchanger
Finned tube Length of Exchanger
Fins per Inch
Number of Tube Rows

Note : HR : Heat Recovery

. DH : Dehumidification

Heat Pipe Heat Exchanger




DEHUMIDIFICATION
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| Wrap—around heat pipe heat exchanger
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Ours wrap—around heat pipe heal exchangers can reduce operating costs and
cooler capacity when coupled with fresh air handling unit, air conditioning system
of large amount latent heat, constant temperature and humidity control system and
dehumidifying system. In addiition, it can extend the life of air blowing system with

readuction of relative humidity to, as it prevents duct corrosion,

AN
Reheating
Heat Pipe
W Precooling
Heat pipe

Air inlet
® O|L{X| Hefo@ 20| AIMEXIS SI4-8 & UssLICH
Cost of energy saving shall be the return of investment within two years.

m FUB7IE HEAA HME7ISE SEAE + USLCL

Enhanced dehumidification by pre—cooled incoming air streams.

m S2Ho| 22eW, FXIE2 27t YSLICH

There is no need for electric power and maintenance,

m Z7|=3}7| 8¥= Y + USLICL

It can reduce the capacity of the air handling unit

@ HSS S8, $E37IE PAOR T U RHENLIC

Dehumidlification for free of charge: over—cooling and reheating of supply air

HEAT PIPE HEAT EXCHANGER 13



HEAT PIPE HEAT EXCHANGER

Efﬁ +X E-gl 5!' %‘?;—I E-| | Structure and Operating Principle
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The wrap—around heat exchanger : heat pipe is installed around the cooling coil
for the best dehumidifing performace.
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Evaporator section of heat pipe installed on the front side of cooling coll pre—
cooling for entering air of cooling coil, enhanced performance of dehumidification
by pre—cooling o entering air of cooling coil the condenser section of heat pipe
installed on the rear side of cooling coil reheating for leaving air of cooling coil
as pre—cooling in the evaporator section of heat pipe installed on the front side
cooling coll and decreased relative humidity of supply air.

Air Pre-Cooling Cooling Re-Heating Heating Supply
Filter Heat Pipe Coil Heat Pipe Coll Fan
I I
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| EEes— S——
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1 ———
Air .l
Flow ' Q
1
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! o —
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S —
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Heat Pipe Heat Exchanger



DEHUMIDIFICATION

3. olldat THE |52 SAl0f OIFHX|H 252t &

7
D2 M dHURE FEot d57(2 2HSHHIE 2
JlsE FEAFIA gty 2 AR E Salet SV S
AZI A 2hE THEE O diig=S QoERLL 0 & 11d2 S22
E1 o B2 YRYs St 57| MEoh| Aot AEL

N

712, 243Y H HIGIEHE Af
ol= 7

ML

0):0)
ell
Ral
(IJ_IIO
°
H1
0’
<
b
rlo
=2
AT
Rl
i
A
oy

The pre—cooling and reheating process are made at the same time, hence reduces
the operating costs of cooler and improves the dehumidification performance of
cooling coil, which drops the relative humidiity of supply air even more, This entire
orocess is performed without consumming power, so there is no need for steam
coll hot water coil or electric heater, The result;, huge energy saving.
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Our's wrap—around heat pipe heat exchanger starts working when occurred
temperature difference between inlet and outlet of air passing through the cooling
coil (DX coil or chilled water coil),

Without using any electrice power, the heat from entering air is transferred to
the other low temperature air system which has passed through the cooling coll,
hence saves a large amount of energy.

AR SEAAE, S2etGAlAE S MEEX|f 28 skE gy | YUt

Wrap—around heat pipe heat exchanger s oplimized for air conditioning
system using fresh air, constant temperature and humidity control systems and
dehumidification equipments,

HEAT PIPE HEAT EXCHANGER 15
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