Reference Info: Guidance how to select FPSC. (AAZEBRIFFDR—ICHNET) 'ITW|NB|RD

This document is explaining rough calculation method for selection of FPSC. It is assumed the typical case, where cooling the -I S S
C.

insulated/closed container is cooled by directly contacted cooling head of FPS

[ Typical Direct Cooling System ]

Thermal Resistance: R — /
Cold Head Temp: Ts

FPSC

Cold side adapter/
Thermal Conductive Material

*¢— Aluminum Plate [z
A\

Insulated/Closed Container
~4—— Dimensions: D x W x H,

Ultimate Temp: Tc Thermal conductivity Coefficient: K

< | Heat Inflow: Q1
Heat Transfer Loss: Q2
Total Heat Mass: U=Q1 + Q2

i

Calculation Method

1) Calculate total heat mass of the cooling System.
1)-1 Total Surface Cross-section (S): Inside of Insulated Container.
S(m?) = (D@m) x W(m) + W(m) x H(m) + D(m) x H(m)) X 2

1)-2 Calculate Heat Inflow: Q1

(Ta(°C) = Te(°0)) X K (2 K) x S(m?)
t(m)

Q1(Watt) =

1)-3 Calculate the Design Safety Factor, taking of variations in
insulation materials and assemble process.

Q1(Watt)

1'(Watt) = ———
QI (Watty Safety Factor

1)-4 Heat Transfer Loss Q2; this value is strongly related with the
design. It is the most important to minimize each loss from
container lid, other heat path from structural issue, etc.

Q2(Watt)
1)-5 Calculate Total Heat Mass: U
U(Watt) = Q1" (Watt) + Q2(Watt)
2) Calculate Cold Head temp. The Thermal Resistance is depending

on status of thermal contact between heat sink and the aluminum
plate, and the size and thickness of the aluminum plate.

[

Ts(°C) = Tc(°C) — R( ¢ ) x U(Watt)

Watt

3) Select FPSC from the data sheet as follows:
The Cooling capacity at (Ts) must be higher than (U).

Dimensions; D: 280 mm, W: 280 mm, H: 210 mm
Insulation Material: Urethane Foam

>> Thickness t: 0.1 m, K: 0.03 Watt/m-K
Cooling down empty container to - 60 C
Ambient Temperature: Ta =25 C

H Assumption |

1) Calculate with Assumption above:
1)-1 Total Surface Cross-section (S)

S(m?) = (0.280(m) x 0.280(m) + 0.280(m) x 0.210(m) + 0.280(m) x 0.210(m)) x 2
= 0.392(m?)
1)-2 Heat Inflow: Q1

(25(°C) — (~60) (°0)) x 0.03 (WK ) x 0.392(m?)
0.10(m)

QI(W) = = 10(W)

1)-3 Design Safety Factor; here the safety factor is set to 0.7,
normally, this is set in consideration of

10(Watt)

Ql'(Watt) = o7 - 14(Watt)

1)-4 Typical Heat Transfer Loss becomes about 15 W to 25 W.
Here assumed 15 Watt for the calculation.

Q2(Watt) = 15(Watt)
1)-5 Total Heat Mass: U
U(Watt) = 14(Watt) + 15(Watt) = 29(Watt)

2) Thermal Resistance from Cold Head to inside of the container:
Here assumed K = 0.9 C/Watt

o]

Ts(°C) = —60(°C) — 0.9 <WC> x 29(W) = —86(°C)

3) Choose SC-UE15/SC-UE15R because those Cooling Capacity
at -86%C is higher than 29 Watt.

Characteristics of Cooling Capacity, Ambient Temp is 25 °C
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This document DOES NOTGUARANTEE the performance, but it is ex
thermal calculation and experimental evaluation should be required

plaining rough calculation method for selection of FPSC. Precise
before mass production. Also, the cooling system should

designed not to allow condensed water entering into FPSC, drive board, and fan motor, etc.



FPSCOIETFESEZER

COEMTIEIFPSCEZAWCERME R Z R 315E . MBTEICLDFPSCEIEE S 5 7ACOVWTERMALET.
BB RSEIS AT AOFIEL T, EATN(FPSCEIERES) X AERE 25 CRIRDIGEZEELLIHEATY.

KA R—IR=D BB EHIS AT L\ | B

| mmg SIS AT L : A EST(FPSCEEIEER) |

# TWINBIRD
PISIC

—

WrEAES2s : DXWxH, BURESR:K

| wrzatt B AE:Q1
HmEOR:Q2
SEITROEE: U=Q1+Q2

25— —5—
HIRHT:R <
—> [ER:TC
IREEDEE  Ts
A
-V RBARFHTH \
PIVEAR

S8 A%

1) BEHROBEZETELF T
1)-1 MRS RONEOXREIESZRKHFET
PREE DRSO A NS, iR AE%2:1EI24A. KEELZTELET.
S(m?) = (D(m) Xx W(m) + W(m) x H(m) + D(m) X H(m)) X 2

1)-2 MASHOBRAEQLIZETELIT.

(BERE 25(°C) - BRRETC(O) x AUZHFK (Y K) x RHFS(m?)
W2 [E A+t (m)

QW) =

1)-3 A SHROLZEHHEZRIAHFTT,
WEAAD(FSDE, FAZONFDEEFEZERICANTT

QI(W)
RERY

1)-4 BRZEORQZRHET
EBIE L OFIKI, BiBASHEOENSOOR, B ERIROORXEFZERBLEY .

Q2(W) = BMREOR (W)
1)-5 20 =EUZKHFET,
uw) =Q1'(W) + Q2(w)

2) FPSCORZAENREE Z5TELE Y,

(o]

Ts(°C) = Tc(°C) — R (WC> x U(W)

Q'W) =

3) WEMFIET SOLD BEZITVEY,
FPSCOIREEDRE TsOR DG REEN NS A ROMEBULOEAREN

BAFERE :Ta=25C

| ET%4L|
FSRvIZ RERE D=280mm. W=280mm. H=210mm. ERZE
FERETC #-60°CICTIHE

1) HEROFE
1)-1 IrAAEZEOANEOREIRS

S(m?) = (0.280(m) x 0.280(m) + 0.280(m) x 0.210(m) + 0.280(m) x 0.210(m)) x 2
= 0.392(m?)

1)-2 BiRASHRORRAEQL
WIEAA(CFRIBOL A ZER . RIBULAS OBREHEK=0.03(W/m K).
Wizt 2 dt=0.10(m)DInE

(25(°C) — (~60) (°0)) x 0.03 (WK ) x 0.392(m?)

0.10(m) = 10(W)

QW) =

1)-3 MiEASROLZEHEL
EEEFERUGRELTIN ZE2HFHE0.76LFT.

ow)
07 14(W)

QU(w) =
1)-4 BMmEORQ2
BIEEREECELET, X1
QW) = 15(W)
1)-5 £fAnEEU
UWw) = 14W) + 15(W) = 29(W)

2) FPSCOIREAEDRRE
FPSCOIRZAEBNSERZE B E TOEUEHIK=0.9("C/W)LRAHET . %2

Ts(°C) = —60(°C) — 0.9 <WC> x 29(W) = —86(°C)
3) SEFIET 040, EE
AEMRFIELD, SC-UE15/SC-UE15RZEELZEL,

COETETREIS(W)ZBIGL TWET.

EORBELET.
X1 : IR ISOERIRIN. ISEEH, SREERBOBAASNEZSNET,
BRAEEIMES B CRME SO A ET BLOBVLET,
%2 : FPSCOIREAEBE 7 )V ZARDIZHTIRRE. VILZARDAZES R EIDZEIL
£, BUEIE/) ST B0 B R TCE R,
BEREENDIFE EE25°C
120 I | I | I
110 || ——sc-TD08/SC-UD08
100 || ——SC-UE15/SC-UE15R _
90 7
P
— 80 —
2 70 _
g 60 /// _—
& 50 ]
% 40 r’ —
U=29w |30 /ﬁ_ﬁ' —
20 g —
10
0
-130 -120 -110 -100 -90 | -80 -70 -60 -50 -40 -30 -20 -10 O
Ts=-86"C | mpaapmRE[C]
<TEE>

COEMIREBEDB LRI OO THREZRIL I DEDTEIHIFEA . BEFHETH.

SRR EAET B N GRAFAREE IC TR IEE LN,

SMETEF(C(E, COMICHFEFEELIZKNFPSC, BRENEAR, FPSCHENADI7 > E—FBALRBRNISTERLIZE L,



