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 Heat Table improvement! Oct 2007, but still incomplete

Oct 31 2007
WATER AND AIR HEAT LOAD (all LCW) and 9-8-9 ML

MAIN LINAC - ELECTRON & POSITRON
To Low Conductivity Water to\;:tl:fd keith ijoot:,e;:i‘jeto =
Maximu Max
Max m Power Spac
Heat Allowabl| Supply Delta Allowabl| Typical |Acceptabl Heat fraction e
Load to e Temp Supply | Temper| Water e (water) e Temp | Loadto to Power to Tem
Quantity Water |Tempera| (variatio |[Temp ( C|ature (C| Flow (I | Pressure| pressure| Variation] Water Tunnel Tunnel p
Components Per36m Location (KW) ture(c) | n) (C) ) delta) / min) (Bar) drop Bar| delta C (KW) Air (o-1) | Air (KW) QC)
Non-RF Components
AC Pwr Transformer 34.5-.48 kV [ o0.25 [service Tunnel [ 150 35 None o ] o025 J o550 |
RF Components
RF Charging Supply 34.5 Kv AC-8KV 1/36 m |service Tunnel 2.8
bc 40 40 1.17 18 5 10 o 0.3 1.2
Switching power supply 4kV sokW 1/36 m |Service Tunnel 4.5
35 8.50 7-6 13 5 10 o 0.4 3.0
Modulator 1/36 m |Service Tunnel 4.5 35 3.23 -0 10 5 n/a o 0.4 3.0
Pulse Transformer 1/36 m |Service Tunnel 0.7 60 35 0.50 20 1 n/a o 0.3 0.3
Klystron Socket Tank / Gun 1/36 m [Service Tunnel 0.8 60 35 1.25 10 15 1 n/a o 0.2 0.2
Klystron Focusing Coil (Solenoid) 1/36 m [Service Tunnel 5.5 8o 55 ) 10 15 2 n/a o 0.1 0.4 85
F (a)
38
. (inlet
Klystron Collector 1/36 m |Service Tunnel 45.8 87 temp 25 18 37 E 0.3 n/a
o.o 1.4
to 6
3) ° | |
25 to
Klystron Body & Windows 1/36 m |Service Tunnel 4.2 40 5 c 6 10 i5 4.5 +-2.5C
40 o
Relay Racks (Instrument Racks) 1/36 m |Service Tunnel o N/A N/A N/A N/A N/A None 11.5 -0.2 -1.5
Attenuators 2/36 m |Service Tunnel o N/A N/A N/A N/A N/A None 0.0
Waveguide (in service tunnel) 1/36 m |Service Tunnel o 1.166
Waveguide (in penetration) 1/36 m |Penetration 0_676
Waveguide (in beam tunnel) 1/36 m |Beam Tunnel 0.0 +-2.5C o 5.9
0-45 3 per
Circulators With loads (isolator) 26/36 m |Beam Tunnel 2.49 35 per load +-2.5C o 0.0
oa
load
2.2
5 18 per
Loads 24/36 m |Beam Tunnel 30.05 35 per +-2.5C 0.0
load
load
Subtotal RF unit Only 102.0
Total RF 103.5 11.5 | =21.4
NOTE : Loads, Circulators and Klystron Body Supply Temperature is critical (should have very slow supply temp variat
Total Heat load to Air/Chilled water in service tunnel (per RF) 32.9 KW cooled by chilled water
Total Heat load to LCW (per RF) 103.5 KW cooled by low conductivity water
Total Heat load to air in beam tunnel (ignore rock contribution for now) 5.9 KW pending




Oct 31 2007

WATER AND AIR HEAT LOAD (all LCW) and 9-8-9 ML

Heat Table improvement! Oct 2007, but still incomplete

/Shigeki (check min Flow?)

Loads Increasing

Temperature?

MAIN LINAC - ELECTRON & POSITRON /
T — ToChilled [ keith Jobe load to air
To Low Conductivity Water Water Nov 22 06
> Cassell Maximu Max
HH Max m Power Spac
Heat Allowabl| Supply Delta Allowabl| Typfcal |Acceptabl Heat fraction e
Load to e Temp Supply | Temper| Water e (water) e Temp | Loadto to Power to Tem
antity Water |Tempera| (variatio |[Temp ( C|ature (C| Flow (I | Pressure| pr¢ssure| Variation] Water Tunnel Tunnel p
Components er 36m Location (KW) ture(c) | n) ( C) ) delta) / min) (Bar) dijop Bar| delta C (KW) Air (o-1) | Air (KW) (C)
Non-RF Comeinents / /
I AC Pwr Transfdrmer 34.5-.48 kV /|  o.25 [service Tunnel 1.50 35 / None o | o025 | o.50 |
RE=COTIOTTETTtS va -
RF Charging Supply 34.5 Kv AC-SKV I
bC 1/36 2.8
Jensen 40 40 1.17 18 5 10 o 0.3 1.2
Switching power supply 4kV sokW 1/36 m |Service Tunnel 4.5
35 8.50 7-6 1, 10 o 0.4 3.0
Modulator 1/36 m |Service Tunnel 4.5 35 3.23 -0 lo n/a o 0.4 3.0
Pulse Transformer 1/36 m |Service Tunnel 0.7 60 35 0.50 20 / n/a o 0.3 0.3
Klystron Socket Tank / Gun 1/36 m [Service Tunnel 0.8 60 35 1.25 10 / 15 1 n/a o 0.2 0.2
Klystron Focusing Coil (Solenoid) 1/36 m |Service Tunnel 5.5 8o 55 ) 10 15 2 n/a o 0.1 0.4 85
. . 8 F (a)
Shigeki 38
nile’
Klystron Collector 1/36 m |Service Tunnel 45.8 87 te(:"np 25 18 37 E 0.3 n/a
o.o 1.4
to 6
3) ° | |
25 to
Klystron Body & Windows 1/36 m |Service Tunnel 4.2 40 S c 6 10 i5 4.5 +-2.5C
40 o
Relay Racks (Instrument Racks) 1/36 m |Service Tunnel o N/A N/A N/A N/A N/A None 11.5 -0.2 -1.5
Attenuators 2/36 m |Service Tunnel o N/A N/A N/A N/A N/A None 0.0
Waveguide (in service tunnel) 1/36 m |Service Tunnel o 1.166
PO e T CTTE T T Oy A S R A T A
LWMW_*W o0 =2 £ C =) so
hS 3 per
Circulators With loads (isolator) 26/36 m |Beam Tunnel 2.49 35 per load +-2.5C o o.o
oa
load
2.2
5 18 per
Loads 24/36 m |Beam Tunnel 0.05 35 per I d +-2.5C 0.0
oa
Subtotal RF unit Only 102.0
Total RF 103.5 11.5 | =a.
NOTE : Lo , Circulators and Klystron Body Supply Temperature is critical (should have very slow supply temp variat
5 . .
Total Heat load to Air/Chilled water in service tunnel (per RF) 32.9 KW h . d . h7 C,hI'IS NantISta
Total Heat load to LCW (per RF) 103.5 KW C risan Kelt - rwater
Total Heat load to air in beam tunnel (ignore rock contribution for now) 5.9 KW
Beam Tunnel



Waveguide Heat of ONE RF UNIT (Oct 4 2007)

________________________________________________

Heat Loss from Cryo ~5w/m (T.Peterso
Heat Loss from RockWall

Heat Loss (Air) ~38 w/m
*15F delta T air at 2.5Km

Heat Gain (Waveguide) = 5.9 KW

NET LOAD to AIR (beam tunnel)

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e = e = = =

\ , LLRF Lo
! At Service Tunnel . _ _ o
! (to air -load to KLYSTRON MODULATOR _Assume issue with L
! fancoil) = 1.17KW \ mixing air between Vo
S i b T ATTENUATORS tunnel, watercooled ___\ /
At Penetration seale 1R waveguide in the
water) = 0.676KW? 1| |} TUNNE i 272?
( ) = 0.676KW? —> || |ipenerRaTiON penetration by
| [r— Sealed V4N .
\ At Beam Tunnel *if the straight run of waveguide in beam I
' (to air )= 5.9KW* \ tunnel are watercooled, the remaining load |
', to air becomes 5.4KW ot
| Lo
l,'l [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | ll ,:

n) ~(-0.18KW) _
. See HVAC slides
ignored | ¢ ) :
(L3 KW) at.er, or option o

aircooled wavgd
~ +5.9 KW at penetration &
________________ about rock contrbtion
+ 4.42 KW

cn eh Oct 4 2007



Stacking of Loads /High Delta T

MAIN LINACREWATER SYSTEM (based on incomplete heat table dated Oct 21 2007), excluding Transformer

@[min perloadm

e. huedem 11/15/2007

e A "
i e
| LO5F
i v 95F i
' 26 Circulators 95 F '
i o 20.61 gpm 4.8 gpm !
1 R I: Af.»,umej-e 3 .pm :. 2.49 KW i
preasu:e F.I'OP : 083 delta IF H
{Tobe i i
Confirmed) i 5.8 F i
h v :
1 24 Loads i
': 25.3605 gpm Body i
: 30.05 KW 2.64 gpm !
i o4, delta T F 4.2 KW :
,:, . 103.9 10.86 delta 1+ | 125 deltaTF
103.9 F : system
1
s i
]
i Y A4 v \ 4 v Y 105.9 F i
E Charg Suppl Switch PS Modulatr Pulse Transfr Sacket Gun Solenaid Wavequide Bypass l
| 0.75 gpm 2.01 gpm 5.28 gpm £.28 gpm 2.84 gpm 2.64 gpm 2.00 gpm 4.8 gpm i
H 2.8 KW 4.5 KW 4.50 KW o.70 KW 0.80 KW .50 KW 0.68 KW '
! 256 deltaTF 153 deltaTF 5.82deltaTF| |ogo deltaTF 2,07 deltaTF || 14.22 deltaTH | 2.31 delta TF i
H i
~73 PS5l E 129.5 F 119 F 109.7 F 1048 F 106.0 1181 F 106.22 F !
Press Drop , r L 4 i
] 1
E 108.1 F - .
1 ]
] 1
Jl' Collector Bypass i
‘ 977 gpm 2.79 gpm i
; 45.8 KW :
] 22 deltaT F v
! 1450 F
v ) 4 1220 F w 1139F y 1283 F A4 126 F b 124 F v 120 F
2.76 gpm 8.04 gpm 17.81 gpm 20.61 gpm  25.36 gpm 28.00 gpmr



Stacking of Loads /High Delta T

MAIN LINACREWATER SYSTEM (based on incomplete heat table dated Oct 31 2007), excluding Transformer

@'lmin per Ioadm
I

e. huedem 11/15/2007

[ <
E a9 F
'[ vy 95F E
] 26 Circulators !
. | 20.61 ¢gpm !
Assume 3 psi . 2.49 KW '
1 R I: pressure drop 0.83 delta TF :
{To be ! :
1
Confirmed) i 958 F !
’ 1
i 1
| 95.8 F 24 Loads ¥ !
': 1.6 gpm 15.0204 gpm Body i
! 30.05 KW 2.64 gpm E
H 10,7873 delta T F 4.2 KW i
1:v W 10.86 delta TF | ;30 deltaTF
1058 F i system
4 :
. i
i 3 A4 v \ 4 v 1059F !
i Charg Suppl Switch PS Modulatr Pulse Transfr Socket Gun Solenoid Wavegquide Bypass i
! ©.75 gpm 2.01 gpm 5.28 gpm 5.28 gpm 2.64 gpm 2.64 gpm 2.00 gpm 0.0 gpm E
i 2.8 Kw 4.5 KW 4.50 KW 0.70 KW o0.80 KW 5.5o KW 0.68 KW |
i 25.6 deltaTF 15.3 delta TF .82 delta TF| |o.90 deltaTF 2.07 delta TF || 14.22 deltaTF | 2.31 delta TF i
' 1
] 1
' )
~73 PSI i 131.4 F 121 F 111.6 F 106.7 F 107.9 F L 120.0 F 108.09 F H
Press Drop | y 1 h
1 1
1 1
i 110.0 F . H
' 1
.: Collector Bypass E
' 9.77 gpm 2.79 gpm :
H 45.8 KW :
.: 32 deltal F v
! w2 F
'
v 123.9 F v 1158 F p 1301 F L 127 F ¢ 130 F v 125 F
2,76 gpm 8.04 gpm 17.81 gpm 20.61 gpm 2061 gpm 23.25 gpmr
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Technical Specification of the Isolator WFHI3-4

Frequency -

Insertion loss -

Peak Power -
Average Power -
Pulse duration -
Repetition Rate -
Max input VSWR -
RF-leakage -
Coupling ratio for forward and
reflection power -
Principle of the load -
Cooling -

Waveguide -
Flange, dimensions -

(Order RT-828)

1,3 GHz+5MHz

tip.<0,1 dB, max.<0,15 dB

400 kW; (with full reflection at any phase)

8 kW

50 usto 1,5ms

1- 10 ms

tip.<1,15, max.<1,18 (full reflection at any phase)
-95dB (flange leakage)

50+2 dB

absorbing material solid

demineralized water, pressure<6 bar,

test pressure 12bar,

flow rate <7 /min,

water temperature +20 to +40 °C

WR-650

CPR-650 (flat), according to the outline drawing.
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Dear Dr. Fukuda,

Todag I came into my office from the trip to Moscow. For the second time our ways are very closed to each other. For the first time it was at DESY in
Hamburg.

S.P.A. FERRITE Ltd. is located in Saint-Petersburg on the beach of the Baltic Sea 700 km to the North-West from the Moscow (8, Chernigovskaya st.,
196084 Saint-Petersburg, Russia). You are wellcomed to our very beautifull city in any time.

About the matter.

Your are right. One kW of dissipated average power at 1 I/mim water flow in the water cooling system gives the increasing of the output water
temperature of 14.3 oC.

The main value of the dissipated power in the isolator WFHI 3-4 will be located in the matched load. You see that when normal operation conditions in
the system there will be full reflection (100%) into the output port of the isolator only for the pulse power while fitting the cavity by RF and 40-45% for
the average power. | think even less. If we'll take some reserve and consider the total value of the dissipated average power in feriites, body of the
circulator and matched load will be 4 kW than we'll have water delta T (Tuotput-Tinput) equal roughly 8 degrees.

If there are any questions do not hesitate to contact me.
Best reagards.

A.Seliverstov

Director

S.P.A.FERRITE Ltd.

Dear Dr. Seliverstov

I will visit Dubna in Moskow region to join to the WS of ILC next
week. Since we discuss about the cooling issues for RF system, | am
happy if you answer to my question. | bought your circulators, big
one and smaller one. For WFHI3-4, is it OK under the condition of ,
say, average power of 8kW with the flow rate of 7I/min? In this case,
delta T equal roughly 14 degrees.

In ILC WS, water cooling system will be discussed and this kind of
information is useful.

I look forward to have your answer.

Shigeki Fukuda

PS. Where is your company? Near to Moskow?



