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High frequency induction heating equipment for plant maintenance job

We, DHF provides high frequency induction heating equipment for plant maintenance job. Designing and manufacturing We have continued to contribute to our custol
equipment and auxiliary tools required for the maintenance of the turbines in thermal power plants, nuclear power plants, on in which outage shortening, cost reducti
hydraulic power plants, boiler retubing and reparing/inspection work of lined desulfurization tower or oil tank, we provide our very high credibility.
high quality mainteance service to our customers. We also market the equipment and tools as well as providing rental service.

ineray/petro-chemical and so
@ik.ake required, receiving

PITSYMAITFIRAEEDERIE Main Applications P FEEINEDYFE Features of induction heating
FEMNEIILLITOIOLEED HIET,

Induction heating has the following major features

Steam Turbine(for Nuclear,Thermal Power Plant,
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EhEEE
Pressure Vessel OF =23 yik=4
Non-contact Heating ® ®
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e What is High frequency induction heating ? Heating Coil

- When a metal is placed in a coil connected to AC power and power is applied, the
Y surface of the metal is heated from the outside and the surface turns red-hot. The
AC electricity generates alternative magnetic flux which induces a current (Eddy
. Fa - current) into the metal. And the current flowing inside the metal and the resistance

£ *& § = of the metal generate Joule heat. As you can find here, a current is induced in the
: L ’ metal that is remote from the coil and the metal is heated. This phenomenon is
called induction heating. This is a direct heating method in which electric current
directly applied to the heating object that must be a conductor.
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Heating Object (work)
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Induction Heating Tube Shrinker
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The Induction Bolt Heater featrues new technology jointly developed for commercial use by Mitsubishi Heavy Industries,Ltd.,
Choryo Engineering Co., Ltd. and Dai-ichi High Frequency Co., Ltd. This new system provides safety,reliability,and ease of
handling in fastening and loosening of bolts for turbine casings and other applications.
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Shorter Work Time
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Bolt Fastening Quality
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Safety
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Ease of Handling

® [GLERM
Broad Range of Applications
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Selective Heating

Flexible Coil

EIRINEL T, RV DFE(T - 3R TI2D KIBFEHE

Rapid heating greatly reduces the working time for bolt fastening and loosening.

77T DEBERY D EEE LR,

Rapid bolt-heating ensures minimized thermal expansion of flanges and proper fastening.

I1IVIZER(KS) EEDRES VST MED DR EE,
The coil remains at room temperature and the casing temperature rises only slightly, eliminating the danger
of skin burns.

B LR EB W TR - BRI BE,

The system features simple operation,and fastening and loosening can be accomplished using light force.

FIVMIIERFLOARED 10mmEL L &R RABFER VN E S RARIVMIZDEEE A FIE,
Directly applicable to any existing bolts

1.Very long, 2.Very short, 3.Very small

(Center hole to be larger than 10mm)

TFEMEE DDA B D BRI TT,

J1ILHEI~20mm ; F/NEFE200mmETHINET,
This "bendable coil"is useful to avoid obstructions. Bendable up to a radius of 200mm for a coil with
an outside diameter of 9~20mm.

XVEBCHEIAHER G & INEATN R ERZBE S 7= 2D R AV AN 2L

Heating coil is designed to avoid heating screw threads,studded portions.
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Water-cooled Coil
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Small Diameter Coil
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The data below is based on test bolt of 4" O.D., 800mm length, 20mm hole diameter and 12%Cr material.
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Resistance Wire Heater
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Remarkably reducing working time
compared to resistance wire heater
:1/2 with 2sets of type 3025
:1/3 with 2sets of type 3050
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In case of using High Frequency Induction Bolt Heater for opening and assemblying work of high pressure turbine casing in 1,700MW
nuclear power station, how short the outage is reduced compared to the conventional method such as resistance wire heater as shown
below.
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No. of Date
n#A=S
Heating Equipment
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;Rﬁﬁm”’ht_g loosening tightening c/(;:‘oling adjustment
Resistance Wire Bolt Heater 50h 40h 24h 10h

N ) @y A% R

'E‘H’&’_-Ru’hl:_g loosening tightening c/c;joling adjustment

HF Induction Bolt Heater 15h 15h 24h 5h
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DY MBI INSESTEL SRR, KN (IS 2B LT AR CRERI RS ZOBRICL > TI 21— VEDREL EEEEEEE 18 (FINTETRRERELET,) 2%
S t} F9, RILNMLOREDEICRE U3 BB LRIV ERIZEDY) RIVID INEEINE T, Inverter 1 Unit (The Capaticy is to be decided according to the "Bolt Information") = 8
%dl By placing the work (bolt) within the magnetic flux generated by the heating coil, eddy current is generated over the hole surface.Then A gy
’I'}f joule heat results and is thermally conducted into the whole bolt. SHKEIREE 1 ’I'}+
& Cooling Water Unit 1 set <
' BSNSUR 1B N—E—ICAhE TRBERELET,) N
yl) hEEa1IL Matching Transformer 1unit (The Capacity is to be decided according to the Inverter Type) |
Heating Coil = .
' =EBT—JIb 10m~20m(HTE LD LRELET,)
' High Frequency Cable 1 set (Standard length is 20m. Optinal length is available)
! F ok KsTr—JI #0.7m
| Nut Water-Cooled Cable 1 set (0.7m length)
i B T ——
. Washer mz3~cIv 1R CRIVMERICESERELET,)
| Heating Coil 1 set (Optimal Coil size is to be decided according to "Bolt Information")
N—] 7
S | 4
| > REDIBRES
i 772
i Flange
| ~ .
i RERE (Bi%)
| Scaffold Pipe
| INT A
! Balancer [~
| N B SRR E RS
| T2 BLENTDR Inverter
Ak —— | Flange Matching Transformer
Bolt ! &1L
)| | L { Heating Coil ”
J’l AHIKBIREE
(ZoI—4%27-7)
Cooling Water

Unit
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(BA4EEF 1 28829621th, KA1V 7T> XA F YR A% T KEH-HF4)
GE) A MEEF T | ICRRLIL - A - R E TSRO RS- RSB TEOR LA TOTAIIEFREICE YT IHEEDELET,

Granted Patents : Japan, Germany, France, United Kingdom, Mexico, USA, Canada

SR~
/\ High Frequency Cable

BWEELNERTEHERD
High voltage and less electric current
reduce the power loss
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SEMEC L BRIV DEILERAS 728 R ABHEHIFEL . RIVMADBERL LV EE S E ISR EEIELET,
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To avoid degradation of the bolt material due to rapid heating,the electric power supplied must be cotrolled within the temperature

range in which the bolt does not yield. The standard of the heating conditions has been fully investigated both experimentally and } 1—7_'4U7_"f—
theoretically,demonstrating sufficient reliability.

SRR ERRERER

For Inverter

: 318 (3 Phase) 200/220V£10% 50/60Hz  32kVA *#18&2

P i FAEEE

SEERIVNe—2IF. ZR 2 (RER A -BERE) A X2—E KE. T—ELI I EFHhBG. aE7520.

AEKBREERAER

S et  34R1(3 Phase) 200/220V+£10%  50/60Hz BKVA *1

FEIEFLEOHIL AMICECERATEEY . FXAREM(EFH- X N-KA) . THHAEBREEF. THARE - F KE:A0L (FIHAFSIEH) KiB:5~40°C
TIRILFETFEETWET, @IS EIK Quantity : 40L (initial) Temperature : 5 - 40°C
The induction Bolt Heater can be broadly applied for assembly and disassembly of ship turbines, diesel engines, valves, and pressure Cooling';T\‘Nater for Inverter

JKE I 2KQ - cmBl E DK

Quality : Fresh Water or equivalent ( 500 micro-Siemens/cm or less as conductivity)

vessels / piping,in addition to steam / gas and hydro turbines for power generation.

#1 REII2EKWA L N—2{FEHDIZE
Capacity required is in case of using 25kW Inverter Unit.
2 BRKERERBRICI U REEHEERTSHEE. 75KVALI EDBEEZEMBT I,

In case of using engine generator as power source for the inverter, capacity of 75kVA or more is necessary.
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: e HI-HEATER 3050(50kW)
DHEIREEDEEZEEAN(CELE UL, FEMNBZERAUCEF TR AT ZE—HEDELEH, Inverter 3t E(3P2383§)VX7288L/X212£3’0H 75KVA 430kg
EERIBEDNUEIN HETHIERICIEETEET, FETRfEAY R HIEON/OFF (Heating ON/OFF)

Remote Switch r—7ILEE 30m(Cable Length 30m)
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A ZpE Tmm ). 20,000 kcal/h
ARHKRREE 318(3Phase) 200/220V 10kVA 250kg
Cooling Water Unit 556Wx1210%1300H
Boiler tubes of relatively lower pressure service are installed to boiler drums by mechanical o & (Copoctly) 200KVA
. . ahz> w=(Capacity
expansion. To remove these tubes, INDUCTION HEATING remarkably improves tube Matching Transformer 143Wx 455X 202H 11kg
removal work, compared to conventional gas flame cutting or chiseling. . .
BRT—7I VCT 38mm2x4;8:(4 Core)x30m 18
Power Cable Vinyl Cabtyre Cable
b 45 SR =7V CXCV 100mm2x30m
High Frequency Cable Coaxial Cable for Induction heating
HENNBC KRR F 1 — T EFIB T 370, (FER RN AIEIC ahr—7
® H%Faﬁﬁ é%bﬂ,mt SVERBICF 1 —T e FRT 270 fEEREREN KIg 7J<—/'|1’7 T 50mm2x0.7m
Short Work Ti ;&ﬁﬁéhij‘o Water-cooled Cable
o ORCHIME Rapid heating greatly reduces the working time for removing tubes e
5likEia g stE 758 (Hydraulic tool) 12kg

Tube Removing Tools

EFLICED FEEE A TEFLDOIRER IR AEDERH

= FEAEHBNER A Fa—TRBIZENAMNEEETE
@ “”Erﬁl-t_ . Tube Removal by heating ensures no scratch on the inner surface of the MFA2A I (Coil size is to be determined according to Tube size)
Tube Removing Quality

Heating Coil (¢>17~¢65)

A ZIV Fa1—TFERBIL) S ZIVEETE
o (Nozzle size is to be determained according to the
Cooling Nozzle Tube size and Tube Sheet Thickness)

tube sheet hole as well as no deformation of the drum and no shrinkage
of the tube sheet hole

OF -1 MEAEER ULV =D IRRRE THORE R DERMD HEE Ao

Safety No danger of oxygen deficiency in narrow space due to no usage of flame

oy IR ICBBRMD HNET DT BEEDPFETT, P EEDIERE
- Skillful worker is unnecessary because of the repeatability of processing . con ‘
Ease of Handling conditions | Fa—7%# 348200/200v  fEEEK
I I7—XI37K 75kVA 10kVA 5£/min :
_ . ! W. MAIN POWER  MAKE-UP
G {EEIEIE PE- R - BRE - EDREN L )T, ‘ g_ﬁer 3 200/220V WATER :
Working Environment It is clean because there is no waste heat, radiation heat, noise and dust. o N TR A sgmin

} mﬁ@ﬁiﬂ AHI/ X)L Cooling nozzle

ANELTA L Heating coil

Fa2—TEF1000°CICINET BE. 1 %IZEBBRLET LHL. Fa—THRIZERORRICEIHRINTWSDERTET. 2 KA 4 —TJU Water-cooled cable
DA% DIV EFERERLET . F2—TRENVERICTHIE Fa—THRIID1 %R 7= HIHESN. EI T T LTS, FITIRMER YT R Remote switch

Tube caught in the tube hole is inductively heated from inside. Thermal expansion of the tube is restricted to the tube hole I.D. As the ;LN X Matching transformer
result, the tube O.D. shrinks by 1% when cooled. Then the tube can be removed by HAND, in most of the cases.

» TRERETHI

EHREL Thickness of tube sheet SEV(FI50mmELT) Thin (less than 50mm) B4\ (#50mmELE) Thick (more than 50mm)

AEKBEREE

Cooling water unit

= EREIRRE

NI IVEEA A E FZLAXIEH RS LA FZLAXIZH Inverter
AV X 3IBNFAIFLANT. Pulling hole HEZE@EmE2mMALLE
Grind off belmouth Minimum Space
AT ESERY) e Water hose Requirement : 2m?
Preparation . .
Ny IFRINUK Back expand EEHT Cut tube EYHT Cut tube 'E"F:E'I 7)3/7—_7”/
—_— 1= Coaxial cable
= >J_T4JT4 (HF cable)
?i}gj ﬁj& sheet - = B A - -t
- KA1 000CIC B Hos ks 2 TEROER - SHK IT7 -2 EHBEVNET,
%HJ%&‘@?JHE . . :g Heat rapidly expanded portion up to 1,000°C - Coohng;;y water/Air P|ease prepare the fO”OWing Utllltles
Process of Tube Shrinking o, O MR . by WAEET — -
Heating Coil  Healing - pagn e s insed . SEREREBREIER  Power for Inverter : 31H(3 Phase) 200/220V+10% 50/60Hz 75kVA 1
?ﬁ SEKIEIREEREIR  Power for Cooling Water Unit : 318(3 Phase) 200/220V+10% 50/60Hz 10kVA
ower
N%— Hanmer BT 34V Heating coil N\>¥— Hanmer AELZyMbiEE IR Power for Hydraulic Unit, etc : ﬁ*E(Slngle Phase) 100/110V+10% 50/60Hz 1kVA
SA
REEAE - -» ® /Cnfll]?k Wt 7K (Water Pressure)  2kg/cm2Rl_E (or more) JKE& (Water Volume) 58/minkl_E (or more)
oolin ater
Extracting method <
$THR%AE Punching jig Blik%AE Pulling jig $THREAE Pulling jig iT,_ JES(Pressure) 4kg/cm2ll_E(or more) I+t & (Discharge Volume) 5m3/mink_k (or equivalent)
Ir
NIBRE -~ B -~ P -~ P = N N=P N — 30 =] \ =R el
AR 80~4057/h 20-~304Fi/h 10~2057/h 1 BEEBREERBRICT U RBMEERTSHAIL 150VAL EORBETEH T A,
Capability 30 to 40 tubes/h 20 to 30 tubes/h 10 to 20 tubes/h X1 In case of using Engine Generator as Power Source for the Inverter, Capacity of 150kVA or more is necessary.
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[CRNERELET . Xfc. S =0 Ib-BHEIL-PRBMIEEDBEY . EEREYHRDTSAFY
- JLDOFRCEEESNTVET,
CNSDSA =V JRIGEBAIFEICLDEHICERAICEBEINTVSILD. EER-BEDHICRIE L
DDIEEHETUT EHNENTRE LD FESBELEFADHFVE T . T . MRZRS BB 75E
& REDIHEBMERILSE D LIC. BEHANSEICRELET,
AENZAICKLDRIET. ZBDH%Z 150~200 COELVEEICIZL. EENZE0ICT HEHNKETGE
CT.UTORHZBLTLET,

High Frequency Induction Heating Equipment for Resin Peeling

Anti-corrosion and/or anti-erosion coating material adhered to metal surface, such as tar-epoxy, flake lining maerial is
remarkably easy to peel off by using DHF induction heating technology. DHF induction resin peeling is effective especially
in the inspection and re-lining for the inner lining surface of the desulfurization tower, oilstorage tank, etc. It is also keenly
interested in the regeneration of lining roll, rubber for anti-vibration, side protector of ships, etc., and in assorting metal and
plastics/rubber among industrial disposal.

It was so hard to peel off these lining films for repair or replacement, due to strong adhesive agent to metal surfaces.
Mechanical peeling forces people to bear noisy sounds and heavy muscular work. Burning method degrades metal
matgerial together with producing much nonic gases.

D IS Features

DHF induction peeling method is an epoch-making technology to make adhesive force
disapper by heating metal surface only at lower temperature of 150°C to 200°C, and has
following feature :

QY AR, BIKMERES R CORRO NS 515 Ao

No possibility of explosion in the flammable environment.

O~ — B ETIRIC OIS CRE T,

Allow to flexible application to the complicated configurations.

AERR CORSZIC. LABEEFERF ICHBETEET,

Easy to peel coating simultaneously on both surface of a plate.

NP ZOEEFFIHTEEY,

The metal can be re-used.

BEXREH AN EELT  EFEHLLSOHEMINET,

No large noise, no production of combustion gas and free from heavy muscular works.

TIANARE, > THEICED AT EEN HEE A

Blasting is not required and no chance of air pollution.
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P FEBRIDB Example of the System

EEARERRE 14
Inverter 1 set
AEIKIEIREE 18
Cooling Water Unit 1 set
mza- v 118
Heating Coil 1 set
=ERT—J) 5m
High-Frequency Cable Sm

| 2 %%ﬁﬁ:ﬁ Equipment Specifictions

HI-HEATER 4020
Type HI-HEATER 4020

AEIKIEIRRE

aERERERE
Inverter

AR

Input Power

i 73

Output Power

Cooling Water Unit

Power
MEDEESN
Cooling Capacity

318 200/220V 50/60Hz 3kVA
3 phase, 200/220V, 50/60Hz, 3kVA

318 200/220V 26kVA
3 phase, 200/220V, 50/60Hz, 26kVA

10kHz~40kHz 20kW
10kHZ ~ 40kHZ, 20kW

3500kcag/h
3,500kcal/h

- & 400"%x350°x885" < i 405"x450°x800"
Dimension 400W x 350D x 885H (mm) Dimension 405W x 450D x 800H (mm)

58 60kg BEE 50kg

Weight 60kg Weight 50kg

P iET RIS Peeling Work Service
FEFAHREEM. BEAQ—2)—-X7)—> KAOREF. BRE. KBS - KBEGLEEOT LR G, ABZVER

- Dust removal Rotary Screen in Nuclear Power Plant
- Desulfurization tower in Power Plants

- Rubber parts of Large Gate Valve, Water Wheel

- Bottom plate of Oil Storage Tank

b IGLV\AE Application

AREBETRHETEEIDIE, Z—ILIRXDR)IFLPVCHEEDHBBIERTL—7 71 = -FRPEEDHWIR S Mim. T LT1=>
THRHETNET,

- Resin Film such as Tar-epoxy, Polyethylene, PVC, etc.

- Flake lining, FRP and Rubber lining

pEIEH -HEASRERRSMEARE

HyTVVT F¥. v TFEFOREFD REREEREFEMATITOIC LI KD MERRIEDNE. T
HADIEMDITAET

Induction heating provides a clean,safe and highly effective means of shrink fitting for a wide variety of products. It is
particularly effective in the removal process focusing heat only as needed.

P IREIREESR

D 45

TLEITINEILITEHRLETIRICHIT I,

Flexible coil applied to complicated configurations

BB WEFEALCBEEEN I,

Temperature control by means of thermocouple

REBWEWD RNELE D EINEAL L,
No flame: only necessary portion is heated

FHEINETIEERFRE DR,

Short working time

@ ® ® ® 6

BEXREH AN EELT  EFBLSFEMESND,

No noise, no toxic gas, nostrenuous manual labor required

ERREOoSEHAN -THE
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