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The Section 1 To user’s Attention

Dear user:

This operation manual for plate heat exchanger should be looked
upon as your indispensable guide when adopting plate heat exchangers made
in Lehman. You are advised that this manual should be red carefully. It
is suitable for installation, maintenance of equipment and operators of

equipment. It should be well preserved during the early days of ordering.

Lehman Company will not held responsible for any damage occurred

without act in comply with the instruction of this operation manual.

If unexpected failure of PHE happened beyond the scope of this

manual, please contact with Lehman’ s service official, satisfied

reply will be certainly offered to you.
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The Section 2 Nameplate and Marking of Equipment

W PG iape, Sl AT

Contents of Nameplate as follows: (© e o)
& iz
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Wuxi Lehman Heat Exchanger Equipment Co.Ltd.

gl_j Type% | |
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Hot side Gold side
iﬁi"'/ivﬁgﬁ EAH bar | | bar
Design/Test pressure
® it B R o | <
D%sign tem’r‘gratﬁe ¢ ¢

ﬁow T;%mbi%gtio? | | | |
SR BAERYEHE AT RA 4 OB SRR FnfE R |

READ INSTRUCTION MANUAL
BEFORE INSTALLATION
OFERATION AND MAINTENANCE
TO AVOID INJURIES
OR DAMAGE

PUTHRAE: NB/T47004-2009 BRE5#H%L: 0510-86164976

IE: www. xuxileiman. com
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Section 3 General Requirement

A7

Storage

FEATH, BHUGRIIFIGS TR, ARSI

HILE i)

For this section, each part of PHE which first mentioned, See the first

part of section 4 for details.

L BRAAHSL, F2nw AR
ar BIBE BN AT BN . B B RS
Bl A R

1. May be immediately put into ope
-ration Unless agreement in stipulated
fastening dimension shown as A size of
figure.

3. PRINER AR A AT T E A EERE N .
3. Before installation, PHES should

be best packed in wooden case.

§

!ff!f(fff""f((”

(,,

2. RINERBIFAFIAEE N, TERFRIE 15
—20°C, WBSEL 70%.

WHER: EENRERMIEN, =HNLX00A
Refrion] DAP= AR BRI AS, PR SLEAERT TR

EZ gy

HIIMERH 80

2. PHES should best be stored in indoor
store house, maintaining the temperature
of 15720°C , humidity appr. 70%.

Please be attention:

When dopting indoor storage, it can not
be allowed to store any equipment which
releases Ozone, because, it arises aged
deterioration to rubber materials (fis

sures) o
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4. IR I I FHANE I B R A
4. PHES should best be packed Wwith
non_transparency plastic film.

5. B R 2R 1T ) O ) 9 A 9

WA SEE ARG, IR R AE R B 55
Mo W R D A EIME, ERER
FIE AT -

5. Surface of fastening bolts should be
coated with high quality of antirust coat.
If PHES is not coupled with piping line
system, location of connecting bolts
should be coated with antirust coat If PHES
have to store in outdoor, the above
regulations must be followed strictly.

6. [FIAF, QSRR s DR Al Ji PR 452 4 B4
bl TR, Rl tesl, i
ERE VO B AT RS B AR RS,

IF HARSE AL B A AN, AR W& A
LR, XTI T 1

6. Long time of running, even though they
are not removed, the suggestions must be
carried out.

PHES should be discharged out.
According to properties of circulating
media, before storage, cleaning and drying
should be done.
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Packing List and Open case

TRVINAT AR . I AR R A B X i A A F
BEATRNS, Xt S itt Wia BERE.

Enclosed with packing list.

All parts should be checked with packing
list,

All delicate parts should be well reserv
ed when handling.

5T
Hoisting and lifting

A A R 7
PHE Hoisting

C::Di:\\\\\*\
sl ~1.L
L= :
/\ e

I AR RO RAEI, TS A b m A&
fifERid S . ST E O B, JEE AN
TR A RIS, B EOAE AR IS T T A 3 E
2 k.

When hoisting the wooden case, please be
attention to the sign of hook. It’ s very
important for center gravity of wooden
case. Generally, the mark on the top of
caseo
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e RIS (PHE TOPE):  M032-D, M050-A, MO50-
C, M050-D, M065-D, M100—A, M100—C, M100-D, M150-B, M150-
C, M150-D, M200-B, M200-C, M200-D, M250-B, M250-C, M250~
D, M300-D

LEHMAN PHE-Type: M032-D, M050-A, MO50-C, MO50-D, MO65—
D, M100-A, M100—-C, M100-D, M150-B, M150-C, M150-D, M200~
B, M200-C, M200-D, M250-B, M250-C, M250-D, M300-D

R R miadids, NAERARR, ERRMEERRLE, WETR.

When PHE lifting, applicable sling should be used, shown as the figure.
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AR AR BRI
PHE L.ifting

1. BIFHMEEE KSR

1. Unload the wooden case and supporting.

3. PR B R HAARS 1 E HEAR

3. Lifting PHE from pallet with sling.

i
}vi\

|

N

A

A

/

(e

IS

2. fEM EIOIARATT %

2. Put two pieces of wood on the floor.

4. R TBAE AR TS 2% Lo

4. Put PHE on the two pieces of wood.
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5. % MRS NI &% — IR BRI b
5. Sling locks with locking bolt.

6. R MATT % L.

6. Lifting PHE from two of pieces wood.

7. RIS KPR L

7. Put PHE on the horizontal floor

Fah 5 %24
Foundation and Installation

HLAih

WA BN T 75 T PR 7 8 A [ BE HL ST
fErpafit. AN, RS2 BE M
KA L RER, HKMEPAERS A
A RAH I, HEZK A8 kK R BAR AN
/T 50mm.

Foundation

Foundation requirements see the enclosed

document Sometimes, PHE may be installed
on the drainage water tank. The water
capacity of it should be equal to PHE
volume. Water inlet D.Can not be less
than 50mm.

10
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Installation

P g di T AR R 0 T HEE 1 1) R
Recommended PHE disassembly space
shown as the figure

TR EPSHMR A E 2 AR
o PAMRIE Yot 2ede YIS, A6 307 ]
o WAMTT SZRRM, R RST A B, R
RE 2 Kl B ECRE.

Please be attention:

The size in figure should be looked as the
recommended dimension used for installation and
maintenance in a reasonable space. If the area
is limited, the recommended dimension may be
reduced by user,

11

FEREAT e 5 EIGR AT, S5 TE

TR A ZRYITE R L W2 AT RS
MRGT I S BT BUE Y, 7R B A B

A R R RE BB AR R Btz
Flo B T B s v o Pt g 7 20
PR S, BRAEFATFEE L7
[ o

Before PHE and pipe line connecting,
foreignmathers in pipingmust be cleaned
out ! PHE surroundings should be
maintained enough space used for
passageway and maintenance in the days to
comeo

__1500

R

=)

s
_

Pl g ] 7 226 S B Y OB
Maintaining space for fixed
installation shown as figure
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Pipe line

HEATH IS 5 TE LR, VI it 55
HRFZ =R T

When PHE and pipe line connecting, it can
not be allowed to arise stress between PHE
and piping system.

12

) W 1
Stop valve

N T REAE LB TR B, s BT
FRALHR e B VI IR o

=

In order to open the PHE at urgent
situation, all connecting location of PHE
should be equipped with stop valves.
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A A T 2 R S Ty R

FHVYE
Section4
) ge
Function
2 aa RS T, AR
A A% 35 2 55— Moy i

Rl S 1] BRARF IR S

PHE Main structure and Function

BB B,

PHE built up by Lehman Company, heat energy can be transfered by
combined plates that pressed by special metal, from one side of medium to

another.

1. E
1.Framplate ——

2. - ,r

2. Guide Support

R NREBHARNERS
XHEE, ZHEIENT, EiE
S R L1 ,
Top bar and bottom bar are /
suspended on the frame /
plate and gulde support. /
Generally, lines may

iFe
connecte the
frame plate. Y,

with

=
To

3 *
3. Top Bar /

<

4. T
4. Bottom Ear

pSSEd st M mINE A TOa N T

Heat transfer plates suspended /on the
top bar may be fixed accordlng to the

end of plates.

5. ISR

5. Pressure plefe

SRR AR R, R R,
S

I HATT B, A EER
R L.

‘F 7

T A

'! cecccer, !

-—-—-—-
) ——
@ \! ((: -

-‘

6. %
6. Nozzle
A JFOE I B AR TE XY
,"d??Liﬁ)\?ﬁ%ﬂ%ﬁ o FFFLJA il ) 82
| Rk B E S s . RAE
NS OL, LI 34 ] B 4 s 1

BG4 0 AR & R4
Media can be flowed into PHE
from entrance of the frame
plate; $1 lines may e
connected with PHE by bolts
around the entrances.

7. RFuE

7. Fastening Bole

am

gadi

8. et
8. Heat Transfer plate

ﬁ%ﬁ&ﬁﬁ“kkﬁ”

Heat transfer plates also named as
“passage channel plate” .

9. Bupy
\\\\\\9. Sealing Gasket ¥yt i 4
B HOAIRIAL D YO RR €, 308 3 R b
o BT L LA, BRI

Pressure plate as the same as the heat
transfer plates may be suspended on
the top bar and may be removed.
Sometimes, it may be connected with
pipe Lines.

B AR E
Sealing gasket may be clutched along

? the material of rubber. Heat

conduction

of heat transfer should be

T B AT IR o S B R HAVR AR A 5 th s

slot of

heat transfer plate. Commonly, it adopted with

transfer

is generated on the surface of
sealing gasket except for corner area Numbers
determined

in

accordance with the requirement of heat

transfer area
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e AR
Heat transfer plate
P AR ANy R AR A P R R A, TR AT VRN 21

Heat transfer plate and sealing gaskets are belong to special components
of PHE. It is necessary to indicate them in greater details.

14
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B\t o

As the figure: For the shape of vertical suspension of plate, sealing gasket is

placed into slot of plate to form the area of heat transfer.

PN ZE M F 7
Two left sides of corner

A Na

PIANEA I 7
Two right sides of corner

FzeRstHA~Mm  Small Ring around
NN other two corners

L

A TR FEARGR X PIRI G DL iy 4 B JRAR

The metal plate is named as these circumstances

N R AU A B
CNTFIE” WL, By A
LEE AR

The metal plate with the
upward herring bone
waviness is named as
metal plate A

a1 AR AT 17
“NTFIE” WU, FNB
LEEAE

- The metal plate with the

down ward herring bone
1 waviness is named as
" metal plate B

15
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UEH|

ISR A REROTHEIE R, BTS2 KRE 2 B LR

If reverses the order of plate A, can form the plate B.

ey
Sealing gasket

R R ARSI, AR BN G AR SRR . A DR I
CRMERE G EHE R .

Sealing gasket should be formed as per the forming procedure of integral
construction. Generally, Synthetic rubber should be adopted as the material of
sealing gasket. It is necessary to conside its temperature, chemical environment
and other conditions to determine material selection.

—ARACE R, AR A =

1. —/ N R#H
2. AR
/ 3. ER%

Integral sealing gasket can be
divided into three parts:

1. One larger gasket 2

. Two ring type gasket

3. Connecting gasket

16
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KHFEOR, SR T HAMERTAAP A
2B TER LU AR
LPEEEE

Larger gasket includes the total area of heat
transfer and two connected round corners
but ring type gasket seals the other two
round cornersonly.

XAy 1 SRR AR RO — A, IX LR SR
EEEAER, RN TERER, JFHAAE—
G 5 3G N LSRR . X T 2 R e A
e, H AR R A 2 (ARG 45 77 ] R A e AR
F.

These three parts are composed of shorter
strips as the aim of connection some area need G
to increase the application of support. For the
most plate heat exchanger, the sealing gasket
may be glued on the surface of plate by
applicable adhesive glue.

=

W 7R PRI E T R e b A J5 A7 2K
MR I o B IR AEE A AL AR M R
R Ff1 % DX P AR B AR A, 7R LA
LB, ERE T SRR Z B X
R,

As the figure, ring type gasket and larger type
gasket can effectively isolate the two kinds of
media to prevent from mixture of two kinds of
media adjacent corner area of ring type and
larger type gasket. Slot hole of connecting
strip can make air through the corner area
between larger type gasket and ring type
gasket.

17
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XA LRA fOVEEEZE, X RARF E R, W
RIEIET, MBI ZERICOEMR, wa
" REH IR IS T R, SR S
BRI E 2R A

It is very important not to be allowed to blank
off the slot holes. If the blockage happened,
partial pressure may be increased when sign of
leakage of metal plate and one kind of medium
will be flowed to another medium side,

generating the mixture of two kinds of media.

FEABOZ e PRI LY AN BT P T W R B

Sealing gasket can not be allowed to fracture or
scratch during PHE handing

18
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Working Principles and Heat Transfer

TARRHE
Working Principles

2
B
A

X
N

\

)
o

|

o

HHAAR AL K, BB AT SLIE O St
FEIE, KA (S5 RSN D
MEE ARG R AL, 20 BE S A
AT ) B A R

When fastening combination of plates,
passage channel generated to make the
medium ( heat transfer medium ) flow to
combination of plates from the inlet of
medium; distribute it to the narrow channel
of plates.

19

W,
'I
(SN

U

N

N \\\l
N\

LYPR:

8

%
\g N4

HI T AR B S T 5 DL AR “A”
AHAAB “B” KA 24, PIR BTEEA
BN FREIE, RIS B\ A HUREE
M A N E

XAEPIRPA PR ) S R EE R T . 2
HEOLT, PR BRI EN 5 AR B

MM SE=

'\i\}\\\\\\

9

Owing to reverse order of assembly of
“plate A” and “plate B” alternately, two
kinds of media flows into passage channels, i.
e. heat medium flows into odd number
channel but cold medium flows into even
number channel.

Generally, two kinds of media flows in
opposite direction
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I OB eGSR A A
BALBB R L, TR R A SR
o BB 5 — MR R B

When heat medium through PHE,

partical heat capacity is transfered to wall of
thin metal by heat medium and it is
transfered to the other side of cold medium
by wall of thin metal.

YLt

Heat transfer

AR H BRI B B R
BT RN, I AR IR ) i i v A
I T R PR 8 < i R AV B

The aim of PHE is to make medium of
heat capacity to transfer to another medium
and let is easily isolate the larger and thin
metal wall by cold and heat capacity.

<0 R R PR ) AR AR R SUAN AN A L
FEFNWIEESE 0, T HLE R R & 1 A #s
oI oL <5 PR BE PR S AR

Metal plate pressed by special
waveform is not only increment of strength
but also increase the efficiency of heat
transfer.

20

A BRI EE T B, T A BT AR U
EFt.

WG, PR SR Ir) 45 BB 53— i (1 AH
LETE, Ik ks

While temperature of heat medium is
falling and temperature of cold medium is
rising.

Finally, the two kinds of media flows to
another similar passage channels, drains off
the heat exchanger.
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s F%

Pressure drop

T P R g B A0
Pressure drop means loss of energy.

TR B 8w KPR SUE AT A
WAL R R . A IR Tt
FERR BT, AHABEKGZ IR T5 Y o

Waveform plate pressed by siping
Lehman company mentioned  above,
can make the liquid to realize the turbulent
flow, thus prevent from generating the
fouling on the plate but can not eliminate it
for ever.

21

BAFERS, WRLARBE, XM

M A B AR T
The whole system of piping line,

including heat equipment win generate the
resistance force due to media transfer.

A L5 B2 AR, (HX T — B4
JE BN, N AT RESZ BT R

Under the designated conditions,
pressure drop can not be exempted from
generation. For the designated heat
exchanger, it should be operated as per
design requirements.

i _EVTEHIE s T B Ak 2
() E 2 ) R el o R M i SR
A AL EORIE T e S, MR 2 1R
Eo

Deposition formed on the surface of
heat exchanger may decrease the free space
between heat transfer plates. That means
more energy need to be added to meet the
requirements of media through.

BRBE b & AT UE ) 1T B ROK B4t
A

All kinds of deposit formed on the plate
may decrease the efficient of heat transfer.
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A RUTEIEERAE R R L& i
—IHVE” PIEEIRT]. X BT R B
HYRAER, JFHBTUiEme L
TERL, £ BT, XA R EE .

Deposit cleaning see “Section 77
maintenance-cleaning. It is very clear that
deposition is very harmful. It will generate
corrosion due to deposition formed. Under
this circumstance, PHE may be damaged.

22

TUTE P HITE R e i ) B 52 Sk 225 48,
M BT 3 P LR 2 . R,
DUTED RITE F™ BE B R AIS T e AL A

Deposition will evidently increase the
wall thickness of heat transfer plate and
decrease the total efficiency of heat transfer
since heat conductivity of deposition is lower
than heat transfer plate.

IR, VSIRRERA T ARG, R
BT B E ISR BCR e fRIP s, K —
S RIRIURLAT 21 4 7] BE = RN SIS, IR 3
FEBLH o

Obviously, We don’t expect fouling
generated, larger granulations and fibres
may be imbibed into PHE, blanking off
equipment, unless it equipped with filler of
protective device.

I RB R AREORIF T B A IIRE, JF
HEFENAE RS EGR, XREWaT
o P e A LR 2 . EORIUHME S TG
BRI LR 45 E”

If designated temperature can not be
hold. And at same time, pressure drop of any
medium is increasing, that means fouling
generated and banking off happened for
equipment. Method of compensation shall be
carried out as per the stipulation of “ Section
7” Maintenance-cleaning.
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Section 5 Operation
WAk IR B 515 hiE ¥
PHE startup and shutdown

WAT G Bl
PHE startup

L E R S 32 J5 B 08 s e as it
T AR AR TR B A R

1. For first startup or once wore startup for
long tine of stopping it should be taken to
see whether fastening to the size A!

h

-
0

W BT M ) R BT R T M L Q'I\
\ L/

R R B L (R 340, S5 R AR R g I 1§ o
_iﬁummjlﬂ£-___--. @ﬁ

A, ALK REBAMBAY, KA ST ]M
BHERAUL RGN A. %a%==1ﬁh

HEATAEATHRAEIN 6056 3 30 3 i 1 24 P 7 | |
N, R I‘”‘( .‘,
Please attention: ',

It is very important to see whether A -

PHE connecting system has been equipped | THH '(.’
withthe protective device for sudden sl ’,

changing of temperature and pressure. It
not only concerns for itself of PHE but
also for piping system and each
equipment of system.

Whatever when do operation, including
startup the system pumps must be pay

attention.

2. JABNAR AT, SRS ERAEM
FE, DAEE RN S R s & 2R .

2.Before open the pump, operating
regulations should be checked to
see which one shall be firstly
opened.

23
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3. AT R ARG AL TR S

SAAR2 6] (R A 75 5 1 ,

3. Whole startup system should be
checked to see whether flow rate 0
control between valve pump and PHE
opened or not.

O
-
O
- 4R EH O], WRERE, &5
i AHFT I
"." . 4. A1l outlet valve, if it equipped
_ with, should be checked to see

whether it opened or not.

5. FTH AR

5.0pen air discharge valve

Q @ 6%@350

6. Startup Pump

Y,

7. BARITE .

7.0pen valve slowly,

24
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8. ZABURLIE, KU, %R
SR, R R E RS

8. After air discharged out, air
discharge valve should be closed,
As the same procedure, other side of
piping system should be startup.

wEIs i
PHE Running

AR 155 AR R Bl T [, AT (AT AT R SR AR N 8 E AT, LGt R Ge 7 A b
TR PR e Ak, IO A (AR BT S U 1 P2 A R S A BB IS AT 1 R . B 4
WA IEFIZAT, BN Ml e TR ok b i .

In order to maintain normal temperature and pressure drop, any adjustment for flow

rate should be slowly carried out to refrain from system shock.

{1zt
PHE Shutdown

R EAE AT L8 1T, BB RN R BEAFIREAT, NAZ AR iRAE.

The shutdown of PHE or pump should be operated as follows

L E e S A ERIEIRE, RITE—02:
{7 1B AT

1. First confirm whether it has
operating procedure, which side shall
be firstly stopped

25
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3. WIIxHAE, FIEERIET.
3. After valve closed , pomp should
be stopped.

4. FEERERRET AT 5 — R A
4.Do it as the same procedure for

other side,

5. RERARSHAEHAKN &R R
H . AL BT R R AE AN AR &5 4
AIRMAER . aRBIERR R, #ehds
i EF IR K B a], R EAT
JiaS, IRAERAZH A IV, @G
T e ST #

5. Inferior quality of cooling water
may arises damage to metal For
example; it etches stainless steel
and nickel alloy steel. If PHE has to
be stopped for along time as the
reasons, it should be discharged out
. According to the characteristic of
media, water cleaning and drying are
recommended.

26

2. GGG PR SRR AT R ]

2.Flow velocity valve should be
slowly closed,
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Section6 Disassembly and assembly of Combined Parts
v T
Disassembly

1. PSS P 11T o 2 B0 00 LA
(R R 77

1. Inlet of valve should be closed
slowly; inset side should be firstly iig Ol

closed to reduce the max. pressure.

2. 455,

R o 2. Pump should be stopped.

3. RPN 3 e T o

3. Two outlet of valve should be closed.

4. AR AGEEOR R, FiRERZE 40°Ch
A AT R .

4. If the temperature of PHE is too high,
does not operate it until temperature
decrease to about 40°C,
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5. A

5.Discharge out.

TR BRI S, AR .

7.Slipper surface of top bar should be
examined and cleaned.

L]

\\

——
_—

9. BT I IR LR, BRI ERS
4k

9. After removing the plastic cover of
fastening bolt, thread may be cleaned
with iron brush,

28

6. 1T SIEABOER I T S8, (S S HRAT
LAE B2 1B difga).

6. All bending pipes connected with
pressure plate should be disassembled to
make it move from top bar freely .

8. fr A G B TR Bh A -

8.Sliding roller should be examined

A




T ERRRKETRAF

Wuxi Lehman Heat Exchanger Equipment Co.,Ltd

veHmAn|

Tt E B IR T

LEIMAN PHE Operation Manual

i %

0

L1 FE ARSI i — R 2l 5
Ty H T G 5

11. OQutside of combined parts may be
marked a diagonal line sign or accordance
with the sequence number of PHE plate.

|' —

TR
,.II|II||I||||||II|I|I|‘ »

/\{I\\\\l\\\\\“\\\lﬂl\\ﬂl _
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10. FERRECAL R — = TR T -

10. Lubricant should be lubricated on the
area of thread.

]Illln."'lllllllllllli.: |

e |
|ll|““|t(&!l=' .

12, P IS AR BB RS A

12. Assembly size A of combined parts
should be measured and recorded,
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(UEHmM/AIN]

P R e B 2 (PHE TOPE) . M032-D, MO50-A, MO50—C, MO50—
D, M065-D, M100—-A, M100-C, M100-D, M150-B, M150—C, M150~-
D, M200-B, M200—-C, M200-D, M250-B, M250-C, M250-D, M300-D

LO O

IR | 3RS R~

1 1-2-3-4 1.05A
2 1-2843-4 I
NO. Bolt NO. Size
1 1-2-3-4 1. 05A
2 1-2 or 3-4 disassembly

13. 7 AN MR KR
13. The bolt that is not equipped with bearing box shall be disassembled.

14. FHR S RERN AT B, T AR ST T, TR SRS SR
, BRI ZERME 55 B 5 AT AR 10mm CREANIEFE 2 [, KEE 7 m) ANl i@t
25mm CRE A 2 D .

14. The bolt that is equipped with bearing box shall be alternately and diagonally
loosed as the figure. When disassembling of pressure plate, width direction of
inclination shall not be over than 100mm; (Two circles of each bolt) length direction
shall not be over than 25mm. (Two circles of each bolt).
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Mo
Assembly

L KA A B BT CE S et ST

RIMD A2

1. All seal surface (media contact

surface) should be examined to see

whether cleaning or not.

S B AR AR AL A T A 15

2. Ring shape of washer equipped with locati
of nozzle should be examined once more.

3. B IHETE BRI B .

3. Slipper surface of top bar should be
cleaned and lubricated.

4. AR AIE S .

4.Sliding roller should be examined.

5. RSO LR B B G2 15 4% IR (1
Wi & ko

5. Sequence number of PHE plate should be

examined as per flow chart of plates,
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6. AL R

6. Combined parts should be pressed and
fastened,

7. FEHSWA AN, A G
EJSEN

UER B AR AP ANA A X IE 5, e
Fe A 1B o

7.0utside of combined parts with a
diagonal line sign should be examined to
see whether it correct or not.

if correct, its edge must be shaped like
pattern of honey comb,
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B 2 e gs -5 (PHE TOPE) -

M032-D, M050-A, M050—-C, MO50—

D, MO65-D, M100—-A, M100—-C, M100-D, M150-B, M150-C, M150~
D, M200-B, M200—-C, M200-D, M250-B, M250—-C, M250-D, M300-D

iO'
O

O
Q

Cj'
Ca

w5 | wee [ Ry |
1 |1-2-34 | 1.05A
2 | 1-283-4 A
NO. BoIt NO. Size
1 1-2-3-4 1. 05A
2 1-2 or 34 A

8. Rt R G R AR A o

8. The bolt equipped with bearing box

should be assembled,

9. HBRRIR A FAR AT RS 7)o

9. thread of bolt should be cleaned with

iron brush.

33
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12, FP BRI, FESIAR B RERE, FEFETT IR
AR 10mm CREAMEAR B R, K7 A
AL 25mm CHREAMEAR TED .o

12. When fastening, size A should be
examined. The slope of pressure plate,
direction of width can not be over than
10mm (two circles for each bolt) direction
of length can not be over than 25mm (five
circles for each bolt ).

B PR 2L 1) 22 2K BE R D0 T AR H 1F
WAH A BARTH AR

Assembly for length of combined parts,

under the special requirement, may be

over the limit of normal value A.

following size may be followed:

& AR R R L
Fastening Value of
metal combined

LRI I EKE
Fastening Value of
metal combined

parts/thickness parts/length
>4mm A+1%
>3mm,<4mm A+1.5%
<3mm A+2%

34

10. FERRSCAE R — 3 2T I .
10. luricant should be lubricated on the
eara of thread.

11, 7 Rag e R b B s 28 8 0 M it
7o

11. Fastening bolt should be carried out
alternation and diagonal, shown as the
figure,

'l"ﬂ'f?ﬂ'((y 1
>
A

' g
—
7
" }
] |
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13, W H IR AL o

© KA IfE

© RBAEITRE, PrABNz 5.

o AHARBEREWIAT R PR 4 e R B 1) 22
AR IS R BRI AE A -
R~ A <1000mm B ASE L 2mm
JsF A>1000mm e AR 4mm

o TR IERR AT PR A R A EEAH ZE A
121t 1%,

o R AR, UL T R
e, AL R R IE ) A-1%. {H

AP R KT E A

13. Put other bolts to their post location,

* Washer should be examined.

* Fastened completely, all bolts should
be uniformly stressed.

* Fastening length of tolerance for
adjacent bolts can not be over than the
following value stipulated:

When size A <1000mm, can not be over than
2mm
When size A >1000mm, can not be over than
4mm

* All fastening length of tolerance for
bolts can not be over than 1%.

* if PHE has not well been tightened,
fastening bolts shall be tightened once
more to reach fastening size A-1%, but
it can not be over than the max.
fastening moment of force,

35

SR A e KA AETIE A B RAT A, T
If it can not be reached to the size
A, with the max. torque, it should be
done as follows:

A AR ) BORURST A

R FIERE R R R R Fe s B i,
R, BFHHREEE# .

B LA MIRKE, SCE TR AR

* Quantities of plates and size A should

be examined.

*All nuts and bearings should be
examined to see whether running or not,
if not , cleaned and lubricated or
replaced,

*All bolts should be assembled and
tightened alternately.

RE=
Please be attention:
LA AR BB, Mg N RERER K
HHE, I HARENE ST A
When adopting air—-powered fastening
device, the max. Moment of force should
be set as the following table, and size

A should be examined.

R ORE | A RURE ISR | AR
# ¥ | Bolt equipped | Bolt equipped
Bolt with bearing box with washer
spec. (Nm Kpm) (Nm Kpm)
M24 1300 130 450 45
M30 900 90
M39 2000 200
M48 2100 210 3300 330

ASRAE IR T R, FL R AT A 5

If adopting spanner for fastening, its
moment of force should be calculated
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L SAY N EARESE AN

Removal of PHE plate and Insert

AR 3

Disassembly of PHE plates

R im BRI ) SO

Pressure plate should be pushed to support.

S TIE PN
Insert of PHE plate

R HEAE B2 L, it (B0
BF 1), PSSR

PHE plate has to be suspended to top bar,
The back side (the side without seal
gasket) should be turned towards to
pressure plate.

N VYL e
THIE A

PREIHAAR -

PHE plates should be disassembled.

AR AFY - PR3 S E 2 i S At R 2 P T T dm e

NEEGRET T ZAE BRI —E ER T

Please be attention

When assembly of PHE plate, in fact, the work should be started from back of combined

plates in accordance with the sequence of flow chart.

In order not to be injured, protective gloves should be put on when assembling. .
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The section 7 Maintenance

&

P o
=

=

A Warning

FHONE KA 771

S A KK R G 0 KA,
ERMEICREEN CELFi i i B & 4
i R A WO HHUBE

FUREH 99X LEA M ORI R AR, A
ARG ) T e 3K AN T MR 7]

[
:

Un SR TETR 3 e A B B 2% A U

8 — 2 B 5 B MG RAF A HER
. BRM A2 Sk
Chlorine as the growth
inhibitor
Generally, chlorine as the growth Please be attention:

inhibitor for system of cooling water, Titanic steel can not be etched
may decrease the capability of corrosion

resist an for stainless steel. Including

(high temperature resistant and

corrosionresistant of nickel base alloy,

high temperature resistant of nickel

chromic alloy and SMO)

It may weaken the protective layers of
these brand of steel to make them
corrosion easily, if you have no choice
to adopt chlorine for the material of
non—titanic steel, please contact with

Lehman company to confirme
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RV
Cleaning

T ETR BB YR IE AR 7
Oil Residuum/Asphalt and Fat

TIPS E AT HLGS e

*HIREREEY +Oil Residuum
= *Asphalt
* & i *Fat

Open PHE to clean with the mechanical method

38

1. BRERTTIEYI T Be ik s b s e ()
4 KEROSINED AU o
TR R, TEEKRU =T
LRI 7 5 LR A 2=
TRk o FAdnt 5] MR A E 0.5 /N LAY
1. Deposition of hydride and carbide
maybe cleaned out by solution of
alkane and naphtha ( such as

KEROSZINE) or soft brush.

Please be attention:

The solution mentioned above, touched
with stall gasket material of natural rubber,
butyl rubber and EPDM may generate the
phenomenon of expansion. In that case, time

of touch must be completed within the of 30
minutes.

2 FT AT BT BRI -

2.Cleaned by dry cloth of cleaned by fresh
water.
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Kig¥h

Severe fouling Deposit

o VTR *Marine alga
i N *Mussel
ok *Rattan

KJEIEF4E +Wood chips/fibre

ITIT A E AT HUGE DR

Open PHE to clean with the mechanical method

L FR B K& 5 R .
HER

SLR/EEI N Y

2. R HE .
?% 595‘[ ARATI S BEAT S P e I = B
5

1.Clesned by flowing water.
Please be attention:

Refraining from damage of sealing
gaskets,

2. Cleaned by high pressure of water.

3.1t is very effective to clean with
reverse side of cleaning for unopened PHE

KIE—7K

Water scale -Water

TIR4ES  +calcium carbonate
fififR45  *calcium sulphuric acid

fiEfgth  esulphate
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LE

TP EAEAT WIS e

Open PHE to clean with the mechanical method

1. KRR
/w THVE R B R
o
2. EIEBE L.
\ 3. R AR AT 2 T

Sh R
W}‘x G R
N Fr
X R
§ ’E’f 2555 (NDTA, NTA)

< RBERREN
R 4%/ 1 iR 60°C

Ny
s
-

=

1. Cleaned by flowing water,
Please be attention:
Refraining from damage of sealing
gaskets,
2. Cleaned by high pressure of water.
3. Cleaned by the following chemical
detergents
*Nitric acid
*Amino acid
*Citric acid
*Phosphoric acid
*Compound medicament (NDTA, NTA)
*sodium phosphate
*The Max. Concentration 4%/the Max.
Temperature 60°C

N VYL e
THIE .

FERTHEBL T, AR G RBT. AR K P i 300PPm I /S
i .

Please be attention:

Under any circumstances, metal of stainless steel can not be allowed to clean with hydrochloric
acid. When cleaning, content of chlorine ion in water can not be over than 300ppm.
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PE)— R

Microorganism-Viscous flora

ITOT A E AT HUE Ve

i) *Bacteria
ez *Maggot
« [HAEFEY) *Protoplant

Open PHE to clean with the mechanical method

41

1. ARk Em Y.

THER:
SLR/EEI N Y

2. EEIEREIRYE.
3. PRI A A 2

Nz

R

USRS I R U R A 5
fl A 2 02 T 5 70 1 285700 »
AR E Y

SRV I A%/ B8 IR 60°C

1. Cleaned by flowing water,

Please be attention:

Refraining from damage of sealing
gaskets,

2. Cleaned by high pressure of water,

3. Cleaned by the following chemical
detergents
*Sodium hydroxide

*Sodium carbonate
*Little hypochlorite or surface

active reagent added in the solution of
cleaning will be achieved a good result.

*The Max. Concentration 4%/ the Max.
Temperature 60°C.
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Ry

Deposition

* JE k=4 *Rotted plant
A *Iron oxide
b *Mud and Sand
S ALER * Aluminum oxide

WRTFAHW  Diatomic organism

FTIT 3 E AT HLIRE e
Open PHE to clean with the mechanical method

1. ARG
THER:
HERARIR R
2. B EEBE MR
3 H RN AT 2
B IR
R
TR
A7) (NDTA, NTA)
« REIREN
B R A%/ B IR 60°C

1. Cleaned by flowing water,
Please be attention:
Refraining from damage of sealing
gaskets,
2+ Cleaned by high pressure of water,
3+ Cleaned by the following chemical
detergents
*Nitric acid
*Amino acid
*Citric acid
*Phosphoric acid
*Compound medicament (NDTA, NTA)
*Sodium phosphate
*The Max. Concentration 4%/ the Max.
Temperature 60°C.

TEVER:
FEFMEOLT, AR EERRIG VA G EA . H &I Bein, K rh &S B 300PPm I ANRE
M.
Please be attention:
Under any circumstances, metal of stainless steel can not be allowed to clean with hydrochloric
acid. When cleaning, content of chlorine ion in water can not be over than 300ppm.
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The section 8 Failure Examination of Failure

R R 5 18 e B TR R A A o it I

Appearance of leakage between heat transfer plates and frame plate

L

BRAR: eREmRIMT ERRE, SRHT F‘E.;E%ﬁﬁgﬂ B
THAGR . 1 RS RE PRI By HEH ZE.
JOER b, BROGAHEA. R, RIRE TR S
Bt 2. RAEEINR EETR A EL AR AEE, TR
B EAZ M, DETAWREARST o s Fimshioesat 4.
AL k. 3. ZELCEFL IR R 0 2
3.t AR B 2 A IR SEALIR .
Adjustment:
Maniplllationz 1. *The sealing gasket should be reassembled,
Area of leakage should be marked with a *Foreign matters should be removed out.

sign, then PHE opened.

1. The last piece of sealing gasket and
point of connection should be examined to
see whether it has dislocation, sundries, replaced, if required.

fracture or other damage. 2. Impurities on the connection area of
2. Pressure plate should be examined to

see whether if has stress of ununiformity
or impurities on plate, which may destroy
the connection between sealing gasket and holes mast be replaced.

*Damaged gasket should be replaced.

*Gasket of connection area should be

pressure plate should be removed out .

3.The heat transfer plate with cracks or

adjacent plate
3.PHE itself should be examined to see
whether it has cracks or holes,
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VR S RONE 2 8] 97 ot L 5

Appearance of leakage between flange and frame plate

#AE:
PRFRE, RESHEORTA T, R
EHLLBRUR, 5k R T .

Manipulation:

Flange should be disassembled to see
whether it has been centered to nozzle,
sealing gasket should be examined to see
whether if has been dislocated or
distorted, surface of sealing gasket or
flange whether has foreign matters.

AR 18] )97 o A itk B R

R
CHEPTIOREIE, DHIBRNA RH.
cHPTEOR .
LS 7N

IREIERE, ERIEREE .
REREZE ST ).
P, ERES SO,

Adjustment:

*Pipe line should be reassembled to
remove the stress and alignment.

*Sealing gasket should be reassembled,

*Gasket of connection area should be
replaced, if required,

*Impurities between flange and
sealing gasket should be removed out.

*Flange should be centered to nozzle,

after reassembly

Appearance of leakage among heat transfer plates

g;

=
&
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#RAE.

8 R A MR P B e S, R
L [ AR P05 3 Sh AR A ]

RIGTHITHAG. LAER A RO, A
(DASEIZE/N

2. K5 B R AR MR R AR, R B AR A
BRI T, BERE R THRE R
T 51 R e AR B SR, B AR
AN A R -

3. fer A AR P SR R B A, 1
AL PR AR T 2% 5| AR 8] R A AN

4. E BB IER 5 5, 11 A-B-A- (I
FPE)

5. kAt RS A LR UEMD.

Manipulation:

Area of leakage should be marked with a
sign to examine and recorder the distance
between internal side of frame plate and

pressure plate, then PHE opened

1. Sealing gaskets should be examined to
see whether they have been loosened,
dislocated or damaged

2. Leaking plate should be examined in
according go assembly size of drawing, to
see whether it has damage of plate or
deterioration gasket due to fastening or
enlightening.

3. Hanging recess of heat transfer plate
should be examined to see whether it has

deformation or not.

4. Hanging of heat transfer plate should
be examined to see whether it correct or

not

5. Surface of heat transfer plate should
be examined to see whether it has hole or

not (corrosive wear).
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RIE:
LB .
* BB RA AT E Y
/SN Y

2. EZHUBOLT , BB e AL ATE T 2 2
B, AR A DA SRl e A K
358 PR 4 FRARAZ EL 1T T 5 T — e DY A L At
BN K. S BRI FER AL S B R
AREH RTINS R R, e IS EEOBT A 2
JEAE AT AR NIBAT o 45 FA T A ) S i it/ N 8
KR, /DR AR RN A] A R 3 7T BN
iB17,

3. WERATRE, BB EEN D, SR
Bt XA BR I e, 20 Rk

52 %

4. AIEHAMALEN T 1R (A-B-A-B). &
ST RN, T R e R TS S I TG !

5. A7 FLHR AR AL 5B i, BN I £ e ]
S LR 2 KT

Adjustment:

1. *Sealing gasket should be reassembled.
*loosening gasket should be reglued.
*Damaged gasket should be replaced.

2. under the most circumstances, damaged
plate must be disassembled to repair or
replace, it is not important to decrease
the area of heat transfer, at least, not for
short period, after reassembly, can make
PHE put into normal operation.

3. If possible, repairing of hanging
recess, replacement of plate, temporary
assembly of reduction of plates should be
followed the above clause 2.

4. Reassembled plate should be examined to
see whether its sequence of assembly
correct or not, correct a mistake of
sequence of assembly (A-B-A-B).

5. Heat transfer plate with holes must be
replaced, temporally measure of use may be
followed the above clause 2.
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Appearance of leakage among media

Manipulation:

1. All location of nozzle should be examined to see whether they are correct or not.

2. Nozzle bottom of one side should be opened and pressure of other side be increased
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to see whether the opening nozzle has heated medium got in? If has appearance of leakage,
where is the location? If has no appearance, the reason of mixture of media should

be found from other aspect

3. If the area of leakage has been found, location of leakage should be pay attention,

then parts of PHE be opened

4. Before PHE examination, area of corner between seal gasket and ring shape of washer

should be firstly examined to see its leak hole whether clean of clear.

5. If the area of leakage can not be found as the above clauses, each plate should

be examined by the following method to see its holes of plate

Adopting glare examination to test cracks and holes
Adopting magnifier examination to test suspicious area

Adjustment:

1.Pipe line should be correctly connected

2.Fouling deposit of corner area should be thorough cleaned. If leak hole of gasket

damaged, it should be holed once more or replaced it with a suitable tool.

3. Generally speaking, heat transfer plate with holes must be replaced. For temporary
assembly due to reduction of heat transfer plates see “paragraph of appearance of

leakage among media”
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Fr.
Problem of pressure drop

Increment of pressure drop

Manipulation:

All valves including non—return valve should be examined to see whether opened or not.
Pressure and flow rate of PHE should be inspected. For conditions of viscous flow, it
should be inspected with D. not less than 30mm and with diaphragm type of pressure gage
to inspect the calculated or estimated flow velocity. When flow velocity is smaller,
it can be inspected by hopper stopwatch. When flow velocity is larger, it should be
inspected with any type of flow meter.

Actual inspected value of pressure drop should be compared with the value stipulated.

(see accompanied document)

1. If the actual inspected value is higher than stipulated value, temperature should

be examined.
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T. 1T the reading value oI temperature 1s the same as the stipulated value, surrace or

heat transfer may be clean but inlet of PHE may be blockage

2. If the reading value of temperature is not the same as the stipulated value,
clearly, heat transfer conductivity may be lower than the stipulated value because
the fouling sediment on the surface of plates may change the passage channels, become

into narrow and increment of pressure drop.

2. If the value of pressure drop is the same as the stipulated value, manipulation should

not be carried out.

3. If the value of pressure drop is lower than the stipulated value, capacity or pump

may be lower or measurement is not correct

Adjustment:
1. PHE opened to discharge the blockage. Area of blockage may be cleaned with the back

washing device if equipped with.

2. If PHE equipped with washing device, it may be cleaned as per the operating procedure
of operation manual. If PHE is not equipped with, heat transfer plates may be

disassembled to clean.
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