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Abstract

Temperature measurements have been performed in the PF-ring tunnel for more than one year in order to understand
the infrastructure performance and the temperature stability of the PF-ring towards the PF upgrade plan, where better
beam stability is required. Based on the temperature measurements, possible improvements of the PF-ring infrastructure
such as air-conditioning and cooling-water systems have been studied. In this paper, we describe the temperature

measurement results and the PF-ring infrastructure improvements.

1. XU&HIC

EI ROV X — M ER TR (KEK) DgHESE
Blitiaé (PF) H3HEXES % PF = fE{LEHH[1]TIX. PF
VY TDRE S v ¥ v 2P E— 2 EZERD I EE
GUNRMEROMLZ1T ) FETH S, Figure 1 12
PF Vv 7 %&8 PF ROV A 77 M &R T, il
fLENTEEMRE 2 TG0 3 72 ® 12, PF EE(L
B v TR v 7 v R OVOIREZERE DM
R HE - ARIBOZIC X B Y v SEELTEOH
HzEnkokoonsz Lickh s, Filx, KEK
B EFHHEI[2]IC B 5 E— L ZELIFE D 72 O IR
O PF Y7 b vy xIVNOIRENIE %, 43 PR
EEEAGRHIH O 72 912 2018 FEEELARE B AR - fkfe L <
fToC& 7, FFFIC, 245 ORERERRZICIC
BRDA v 7 730 EEZH S 22 L, PF EEAL
FHENC AT 724 > 7 7 B O ER 2 MGt L T & 72,
22T, PEY V7 Y RVNOIRERIER R E X
CZIUTHAD L PEY v 7' A v 7 F RiGER OBt
FERICOWTHET S,

X-ray beamline station
Il VUV-SX beamiine station

Figure 1: Layout of the PF Light Source Building. The
orange area shows the tunnel of the PF ring including a part
of the beam transport line from the injector and the yellow
area the experimental hall with SR beamlines.
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Figure 2: Areas air-conditioned by AC-3 (green hatched)
and AC-4 (pink hatched) and five temperature sensor
boxes (two for AC-3 and three for AC-4). One sensor for
each air-conditioner is used for the temperature FB control.
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Figure 3: Layout of two air—oonditioners (AC-3, AC-4) for
the PF-ring tunnel and the airflow directions in the air ducts.
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Figure 4: Schematic view of the cooling-water system for
the PF ring.
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Figure 5: Photograph of the PF Light Source Bulldmg The
white roof shows the thermal insulator for suppression of
building distortion and the area bordered by a red line is
the roof of the injection area with a beam transport line
where the thermal insulator is not installed.
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Figure 6: Eight temperature-measurement points No. 9 -16

where the temperature sensor AC-3-2 is nearly located. No.

9: ID13 steering-magnet support, No. 10: transverse FB

kicker support, No. 11: AC-3 wind outlet near QM122, No.

12: AC-3 wind outlet near QM 131, No. 13: QM122 magnet,
No. 14: QM 122 magnet support, No. 15: QM131 magnet,

No. 16: QM131 magnet support.
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Figure 7: Temperatures at eight points No. 9 -16 in the PF-
ring tunnel (top), temperatures of the AC-3 and AC-4
temperature sensors and the cooling-waters B and C before
the heat exchangers at PF and the cold water from the
Energy Center (upper middle), temperatures of the air
temperature outside the Energy Center (lower middle), and
the beam current (bottom).
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Figure 8: Twelve temperature-measurement points No. 9 -
24 except No. 10, 12, 15, 16.
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Figure 10: Temperatures at twelve points in the PF-ring
tunnel (top), temperatures of the AC-3 and AC-4
temperature sensors and the cooling-waters B and C before
the heat exchangers at PF and the cold water from the
Energy Center (upper middle), temperatures of the air
temperature outside the Energy Center (lower middle), and
the beam current (bottom).
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