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Refer to the drawing of an operating water cleanup system. All valves are identical and are
initially 50% open (see figure below).

To lower the temperature at point 7, the operator should adjust valve in the open
direction.
A. A
B. B
C. C
D. D
ANSWER: D.
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Increasing the oil flow rate through the heat exchanger will cause the oil outlet temperature to
and the cooling water outlet temperature to . (Assume cooling water

flow rate remains the same.)

A. decrease; decrease

B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: D.
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Assume that the inlet lube oil and inlet cooling water temperatures are constant and cooling
water flow rate remains the same. Decreasing the oil flow rate through the heat exchanger will
cause the oil outlet temperature to and the cooling water outlet temperature to
A. Increase, increase

B. increase, decrease

C. decrease, increase

D. decrease, decrease

ANSWER: D.
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Refer to the drawing of an operating water cleanup system (see figure below).

Valves A, B, and C are fully open. Valve D is 80% open. All temperatures are as shown. If
valve D is then throttled to 50%, the temperature at point...

A. 3 will decrease.
B. 4 will increase.
C. 5 will increase.
D. 6 will decrease.

ANSWER: B.
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Refer to the drawing of an operating water cleanup system (see figure below).

Valves A, B, and C are fully open. Valve D is 20% open. All temperatures are as shown. Valve
D is then quickly opened to 100%.

The temperature at point...
A. 3 will increase.
B. 4 will decrease.
C. 5 will decrease.
D. 7 will increase.

ANSWER: B.
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Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. To lower the temperature at point 4, the
operator can adjust valve in the direction.

A. D; shut
B. C; open
C. B; shut
D. A;open

ANSWER: C.
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The rate of heat transfer between two liquids in a heat exchanger will be increased if the:
(Assume single-phase conditions and a constant specific heat.)

A. temperature of the hotter liquid is decreased by 20°F.
B. temperature of the colder liquid is increased by 20°F.
C. flow rates of both liquids are decreased by 10%.
D. flow rates of both liquids are increased by 10%.

ANSWER: D.
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Refer to the drawing of a lube oil heat exchanger (see figure below).

The heat exchanger is operating with the following parameters:

Toitin = 174°F

Toil out = 114°F

Cpoit = 1.1 Btu/lbm-°F

My =4.0x 10* Ibm/hr
Twaterin = 85°F

Twater out = 115°F

Cp—water = 1.0 Btu/lbm-°F

1 ] ]Water = 9

What is the mass flow rate of the cooling water?
A. 8.8x10*Ibm/hr
B. 7.3x 10" lbm/hr
C. 2.2x 10" Ibm/hr
D. 1.8x 10* lbm/hr

ANSWER: A.

FHERTRGEEY BFARIEE -
BB FRRET I S RER

Toﬂ in = 174°F

Toil out = 114°F

Cpoil = 1.1 Btw/Ibm-°F
Mo =4.0x 10* Ibm/hr

Twaterin = 85°F

Twater out — 1 1 SOF

Cpwater = 1.0 Btu/lbm-°F

I"water = ?

1

[ SR L = S A e
A. 8.8 x 10* Ibm/hr

B. 7.3 x 10* Ibm/hr



C. 2.2 x 10* Ibm/hr
D. 1.8 x 10* Ibm/hr
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A liquid-to-liquid counterflow heat exchanger is operating with single-phase conditions and a
constant specific heat for each liquid. Which one of the following will decrease the heat
transfer between the two liquids?

A. The temperature of both liquids is increased by 20°F.

B. The temperature of both liquids is decreased by 20°F.

C. The flow rate of the hotter liquid is increased by 10%.

D. The flow rate of the colder liquid is decreased by 10%.

ANSWER: D.
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following information, which one of the following is the temperature of the oil
exiting
the heat exchanger (Toit-out)?

M = 2.0 x 10* Ibm/hr
Myater = 3.0 x 10* Ibm/hr
Cpoii = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbm-°F

Tew-in =92°F
Tcw-out = 1250F
Toitin = 180°F
Toil-out =7?

A. 135°F

B. 140°F

C. 145°F

D. 150°F

ANSWER: A.

W

FERT R E B R E

N

AT AIEHE > TR H SR FAER N A (Toiouw ?

Moit = 2.0 x 10* Ibm/hr
Myater = 3.0 x 10* Ibm/hr
Cp_oﬂ = 1.1 Btu/lbm-°F
Cpovater = 1.0 Btu/Ibm-"F

Tew-in =92°F
Tcw-out = IZSOF
Toil-in = 180°F
Toil-out =7

A. 135°F

B. 140°F

C. 145°F

D. 150°F
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Which one of the following will reduce the rate of heat transfer between two liquids in a heat
exchanger? (Assume single-phase conditions and a constant specific heat for both liquids.)

A. The inlet temperatures of both liquids are decreased by 20°F.
B. The inlet temperatures of both liquids are increased by 20°F.
C. The inlet temperature of the hotter liquid is increased by 20°F.
D. The inlet temperature of the colder liquid is increased by 20°F.

ANSWER: D.
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The rate of heat transfer between two liquids in a heat exchanger will be increased if the:
(Assume single-phase conditions and a constant specific heat capacity.)

A. temperature of both liquids is decreased by 20°F.
B. temperature of both liquids is increased by 20°F.
C. flow rate of the colder liquid is decreased by 10%.
D. flow rate of the hotter liquid is increased by 10%.
ANSWER: D.
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following information, which one of the following is the temperature of the oil
exiting the heat exchanger (Toij-out)?

Moy = 1.5 x 10* Ibm/hr
Myaer = 2.5 x 10* Ibm/hr
Cpoil = 1.1 Btu/lbm-°F
Cpwater = 1.0 Btu/lbm-°F
Tew-in = 92°F

Tew-out = 125°F
Toitin = 160°F

Toitout =7
A. 110°F
B. 127°F
C. 135°F
D. 147°F
ANSWER: A.
WHRTREEY BRSAEE -

CH T AFAT T 5 A B AR DT R (Toow) ?

Moy = 1.5x 10* Ibm/hr
Myaer = 2.5 x 10* Ibm/hr
Cpoit = 1.1 Btw/lbm-°F
Cpowater = 1.0 Btu/Ibm-"F

Tcw-in =92°F
Tew-out = 125°F
Toitin = 160°F
Toiloww =7?

A. 110°F

B. 127°F

C. 135°F

D. 147°F
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BE. 1 P2034 (B834)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following existing conditions:

Cpoi = 1.1 Btu/lbm-°F
Cp—Water = 1.0 Btu/lbm-°F
Mt = 1.2x 10* Ibm/hr
Myaer = 1.61 x 10* Ibm/hr
Toitin = 170°F

Toil out — 120°F

Twater out — 110°F

=9

Twater in

Which one of the following is the approximate cooling water inlet temperature (Tyaterin) 10
this heat exchanger?

A. 65°F
B. 69°F
C. 73°F
D. 77°F
ANSWER: B.

FERTEOEES RS BIEE -

P i‘rIFL*ﬁ AR e

Cpoit = 1.1 Btu/lbm-°F
Cp-water = 1.0 BtU/lbm-oF
Moy = 1.2 x 10* Ibm/hr

Myaer = 1.61 x 10" Ibm/hr
Toﬂ in =170°F

Toitoww =120°F

Twater out — 1 IOOF

=7

Twaterin
T 5w ':ﬁ & ,él(' T FE %/4‘ VA G -l K ‘/‘) '/‘.g'.}i(Twaterin) ?

A. 65°F

B. 69°F
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Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 120°F
Cooling water inlet temperature: 60°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the
following pairs of heat exchanger outlet temperatures is possible? (Assume both fluids have
the same c,.)

Lube Oil Cooling Water
Outlet Temp Outlet Temp
A. 100°F 100°F
B. 90°F 90°F
C. 80°F 80°F
D. 80°F 100°F
ANSWER: C.

»

WERTROERS B CEE -

SREASBREETAE T E RS

BEMETER 120F
Afrkier iR T 60°F

BRAFRGEESWREBFDRE > TARPEI TR ORI RTNCRER ? (BRI AR
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B RIS

diem e
A. 100°F 100°F
B. 90°F 90°F
C. 80°F 80°F
D. 80°F 100°F
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following existing conditions:

Moy = 1.8 x 10* Ibm/hr
Myaer = 3.3 x 10* Ibm/hr
Cpoit = 1.1 Btw/Ibm-°F
Cp—water = 1.0 Btu/lbm-°F

Tew-n = 90°F
Tew-ouw = 120°F
Toiin = 190°F
Toil-out =7

Which one of the following is the temperature of the oil exiting the heat exchanger (Toj-out)?
A. 110°F
B. 120°F
C. 130°F
D. 140°F

ANSWER: D.

it

i

BTl eE Y B B E

) IR,JF

o8
=

Moy = 1.8 x 10* Ibm/hr
Myaer = 3.3 x 10* Ibm/hr
Cpoil = 1.1 Btw/Ibm-"F
Cp-water = 1.0 Btu/lbm-°"F
Tcw—in =90°F

Tcw-out =120°F

Toiin = 190°F

Toitout =7
TR SR EY RS SN R R (Toikow) ?
A. 110°F
B. 120°F
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B EL T P2433 (B2431)

Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. To raise the temperature at point 1, the
operator can adjust valve in the direction.

A. A; shut
B. B;open
C. C; shut
D. D; open

ANSWER: B.
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Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F
Cooling water inlet temperature: 70°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the
following pairs of heat exchanger outlet temperatures is possible? (Neglect any difference
between fluid specific heat.)

Lube Oil Cooling Water
Outlet Temp Outlet Temp
A. 90°F 100°F
B. 90°F 110°F
C. 100°F 100°F
D. 100°F 110°F
ANSWER: A.

»

FERTRORESHAISE
GRFABRCEBUT IR R RER

T ER 130°F
Agrkier B R T0°F

BRRA R g AR g THAREL TR PRI BEFTNCRAE P (LRI
Fant#1 3)

Ry s ATk

de g MR R
A 90°F 100°F
B. 90°F 110°F
C. 100°F 100°F
D. 100°F 110°F
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BE. 1 P2532(B2534)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following information, which one of the following is the temperature of the cooling
water exiting the heat exchanger (Tew-out)?

Mot = 1.5 x 10* Ibm/hr
Myaer = 2.5 x 10* Ibm/hr
Cpoil = 1.1 Btu/lbm-°F
Cpwater = 1.0 Btu/lbm-°F
Tew-in = 92°F

Tew-ouw =7

Toitin = 160°F
Toitowr = 110°F

A. 110°F
B. 115°F
C. 120°F
D. 125°F
ANSWER: D.
FERTROEEY B ALERE
AT AIEORT o T A e S B s frok e R A& (Tew-ou) 7
My = 1.5x 10* Ibm/hr
Myaer = 2.5 x 10% Ibm/hr
Cpoit = 1.1 Btu/Ibm-°F
Cp-water = 1.0 BtU/lbm-oF
Tcw-in =92°F
Tcw—out =7

Toiin = 160°F
Toilowwr = 110°F

A. 110°F
B. 115°F
C. 120°F
D. 125°F
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BE. 1 P2632 (B2531)

The rate of heat transfer between two liquids in a heat exchanger will be decreased if the:
(Assume single-phase conditions and a constant specific heat for both liquids.)

A. inlet temperature of the hotter liquid is increased by 20°F.
B. inlet temperature of the colder liquid is decreased by 20°F.
C. flow rates of both liquids are decreased by 10%.

D. flow rates of both liquids are increased by 10%.
ANSWER: C.

T Jﬁ" MBI EIY AARUE PR BEF V(R TE AP RE > AR
FF )

A BEZWEC R R A20F o

B. #4 R aug v g R ' M20°F o

C. A fir i g 3rrE 1110% -

D. & féife 4 ehin & 313 40 10% -

BEC
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BE. 1 P2633 (B2632)

Refer to the drawing of a lube oil heat exchanger (see figure below). The lube oil heat
exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 110°F
Cooling water inlet temperature: 75°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the
following pairs of heat exchanger outlet temperatures is possible? (Neglect any difference
between fluid specific heats.)

Lube Oil Cooling Water
Outlet Temp Outlet Temp
A. 100°F 100°F
B. 100°F 90°F
C. 90°F 100°F
D. 90°F 90°F
ANSWER: D.

HRBT OB B E
GRS BB T AT R

/Fﬁ/g’/\f}] A m_ : 110°F
LEroRiET B : 75°F

B A AR R ARRER SR TP LT R PR AB BN ER (LG IRE
gt F L B

g L Erok
EH A N RRE
A. 100°F 100°F
B. 100°F 90°F
C. 90°F 100°F
D. 90°F 90°F

29



N
N

S

COOLING

WATER ——

it

LUBE OIL

LUBE OIL HEAT EXCHANGER

30




B 1 191006
e 58 1 K1.07 [2.4/2.6]
B EL T P2732(B2732)

Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. To raise the temperature at point 4, the

operator can adjust valve in the direction.
A. A; shut
B. B; shut
C. C; open
D. D; open
ANSWER: C.
AR WlehaE ¢ kT ks o
W R EAR R o F - BT BS0%BE R 0 2 R B EADER > EHR BER
" 17 e A e
A A B
B. B; B
C. C, ® RE%RN FROM
SYSTEM SYSTEM
D. D; &
540°F¢2
oo e 1 A
g7 C TBeFF HEAT
3 EXCHANGER
122°F
c
zsuﬂr%t
5
HEAT é 90°F  COOLING
EXCHANGER [Dl & WATER
110°F
B '-122*'F{?
ION EXCHANGER
WATER CLEANUP SYSTEM
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BE. 1 P2733 (B2733)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F
Cooling water inlet temperature: 70°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the
following pairs of heat exchanger outlet temperatures is not possible? (Assume both fluids
have the same specific heat.)

Lube Oil Cooling Water
Outlet Temp Outlet Temp
A. 90°F 86°F
B. 100°F 85°F
C. 110°F 84°F
D. 120°F 83°F
ANSWER: D.

»

FERTRORESHAISE
GRFNBREBUT IR R RER

M ET ER 130°F
Agrkier B R T0°F

“k

B A Ar R g A BRI E > TR BT 5 AR
AR A A

Ry s ATk
de g MR R
A 90°F 86°F
B. 100°F 85°F
C. 110°F 84°F
D. 120°F 83°F
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BE. 1 P2934 (B2933)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F
Cooling water inlet temperature: 70°F

Assuming that cooling water flow rate is significantly larger than lube oil flow rate, which
one of the following pairs of heat exchanger outlet temperatures is possible? (Assume both
fluids have the same specific heat.)

Lube Oil Cooling Water
Outlet Temp  Outlet Temp
A. 100°F 90°F
B. 100°F 100°F
C. 110°F 90°F
D. 110°F 100°F
ANSWER: A.

»

FERTRORESHAISE
GRFABRCEBUT IR R RER

T ER 130°F
Agrkier B R T0°F

B2 ki B AR M AR T e e i AR e v R R 2 (B 5
AR A A

Ry s ATk
de g MR R
A. 100°F 90°F
B. 100°F 100°F
C. 110°F 90°F
D. 110°F 100°F
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B %, P3034 (B3082)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following lube oil cooling system conditions:
The lube oil flow rate in the lube oil heat exchanger is 200 Ibm/min.
The lube oil enters the heat exchanger at 140°F.
The lube oil leaves the heat exchanger at 100°F.
The specific heat of the lube oil is 0.8 Btu/lbm-°F.
The cooling water flow rate is 400 Ibm/min.
The cooling water enters the lube oil heat exchanger at 60°F.
The specific heat of the cooling water is 1.0 Btu/lbm-°F.
What is the approximate temperature of the cooling water leaving the lube oil heat exchanger?
A. T6°F
B. 85°F
C. 92°F
D. 124°F

ANSWER: A.

FEARTROEEY BEAEAIKE
© AT b 4 AT e SLE kR R A4eT
B A BRI E S 200 Ibm/min
MAFEFOEFHECER S 140°F
BAHEFRES AT ER S 100°F
B et #0%0.8 Btu/lbm-°F
AFr-koi g 5 400 Ibm/min
B B grokE v B R 5 60°F
2 Erok et £ 5 1.0 Btu/lbm-°F
THRE S EBEAAIEFL IR T SRR D
A. 76°F
B. 85°F
C. 92°F
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
BE. 1 P3084 (B3084)

A nuclear power plant is operating at 100% rated power. Main turbine extraction steam is
being supplied to a feedwater heater. Extraction steam parameters are as follows:

Steam pressure: 750 psia
Steam flow rate: 7.5 x 10° Ibm/hr
Steam enthalpy: 1,150 Btu/Ibm

Saturated liquid condensate at 448°F leaves the feedwater heater via a drain line.

What is the approximate heat transfer rate from the extraction steam to the feedwater in the
feedwater heater?

A. 3.8x 10" Btu/hr
B. 8.6x 10’ Btu/hr
C. 5.4x10°Btu/hr
D. 7.2 x 10® Btu/hr
ANSWER: C.
Poit TRGT 100%57 20t FEH Y o LT PRI DE TR ELERABTRY o PIE
ke T
FARA 1 750 psia
Zi g 1 7.5x10° Ibm/hr
A% ¢ 1,150 Btu/lbm
448°F shke frii s KR K 5 4B Ak S R o
G AR LR EY REETI kOB BEF L2
A. 3.8 x 10" Btu/hr
B. 8.6 x 10’ Btu/hr
C. 5.4x 10°* Btu/hr

D. 7.2 x 10® Btu/hr

3% :C
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
B %, P3132(B934)

Refer to the drawing of a lube oil heat exchanger (see figure below).

The heat exchanger is operating with the following parameters:

Qui =1.0x 10" Btwhr
Toﬂ in = 170°F

Toil out = 134°F

Twaterin = 85°F

Twater out — 1 120F

Cp—oil = 1.1 Btu/lbm-°F
Cpwater = 1.0 Btw/lbm-°F
= (')

hyater
Which one of the following is the mass flow rate of the cooling water?
A. 4.5x10° Ibm/hr
B. 3.7x 10’ lbm/hr
C. 2.5x 10’ Ibm/hr
D. 1.2x 10’ lbm/hr

ANSWER: B.

FERTROBES AR -

»

GRABEENT A S EE R

Qi =1.0x 10" Btu/hr
Toitin = 170°F

Toil out — 134°F

Twater in — 85°F

Tywater out = 1 12°F

Cpoil = 1.1 Btw/Ibm-"F
Cp-water = 1.0 Btu/lbm-°F
=9

|i]water
A. 4.5x 10° Ibm/hr
B. 3.7 x 10° Ibm/hr
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C. 2.5x 10° Ibm/hr
D. 1.2 x 10’ Ibm/hr
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
BE. 1 P3232 (B632)

Refer to the drawing of an operating water cleanup system (see figure below). Valves A, B,
and D are fully open and valve C is 50% open.

If valve C is opened to 100%, how will the temperatures at points 3 and 6 be affected?

Point 3 Point 6
A. Decrease Decrease
B. Decrease Increase
C. Increase Decrease
D. Increase Increase
ANSWER: D.

2

FABTRAEERE Y K i ABEDR X 24E > CRITES0%E A -

FRCR B F100%E B > =% 3o 8 648 B %5 ) F B B89

53 %6
A " "E
ugz Ve ﬂ _—
B E % RE_IT'UDRN FROM
SYSTEM SYSTEM
C. B F Rk
540°F¢2
D. 43 A LA
r§ ¥ 450°F & HEAT
EXCHANGER
g % : D B 3
122°F
c
250°F% 4
5
HEAT "“90°F  COOLING
EXCHANGER D 6 WATER
’ ]110°F
|—F122°F +7
ION EXCHANGER
WATER CLEANUP SYSTEM
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
BE. 0 P3332(B1930)

Refer to the drawing of an operating water cleanup system (see figure below). All valves are
identical and are initially 50% open.

To raise the temperature at point 7, the operator should adjust valve in the close
direction.

A. A
B. B
C. C
D. D

ANSWER: D.

\.

R T BB RIE L B GG SRR 0 @ T - B g B S0% A -

-

HGRERTORRAR  E@ARFER_ e M e
A. A
B. B
c RE;::_':RN FROM
SYSTEM SYSTEM
D. D 540“FFE)
1 A
£%:D a50F T HEAT
5 3 EXCHANGER
122°F
c
250°F% 4

EXCHANGER D, 6 WATER
G o S .

HEAT é “T90°F  COOLING
10°F

122°F¢7

ION EXCHANGER

WATER CLEANUP SYSTEM
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
B E. 1 P3432 (B1435)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following existing conditions:

My = 1.8 x 10* Ibm/hr
Myaer = 3.3 x 10* Ibm/hr
Cpoit = 1.1 Btu/lbm-°F
Cp—water = 1.0 Btu/lbm-°F
Tcw-in = 90°F

Tcw-out = 120°F

Toiin = 170°F

=9

Toit-out
What is the approximate temperature of the oil exiting the heat exchanger (Toii-out)?
A. 110°F
B. 120°F
C. 130°F
D. 140°F

ANSWER: B.

it

9

BTl E Y B AR
¢ T AR R

Moy = 1.8 x 10* Ibm/hr
Myaer = 3.3 x 10* Ibm/hr
Cpoit = 1.1 Btu/lbm-"F
Cp-water = 1.0 Btu/lbm-"F
Tcw—in =90°F

Tcw-out = 120°F

Toitin = 170°F

Toil-out =9

FRFHEBORFD IR (Toow) 9 5 575 2
A. 110°F

B. 120°F

43



C. 130°F

D. 140°F
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
BE.:  P3632(B3631)

Refer to the drawing of an operating water cleanup system (see figure below).

If cooling water flow rate is 1.0 x 10° Ibm/hr, what is the approximate water flow rate in the
cleanup system?

A. 1.6x 10’ Ibm/hr
B. 3.2x 10’ Ibm/hr
C. 1.6x 10° Ibm/hr
D. 3.2x 10° Ibm/hr

ANSWER: A.

FHRRTT RS kg ks
PN v 6 TR T 9 % ;
ok s frokn B A 1.0x 10° Ibm/hr o gL ik Se kR B A R 50 9

A. 1.6 x 10° Ibm/hr

B. 3.2 x 10° Ibm/hr

C. 1.6 x 10° Ibm/hr RETURN EROM
SYSTEM SYSTEM
D. 3.2 x 10° Ibm/hr

B4AD°F# 2
B

T HEAT
B 3 EXCHANGER

122°F

A
Bl
>

L T

c
250°F3 4

5
HEAT 90°F COOLING

D WATER
EXCHANGER B 3110501:

22°F47

ION EXCHANGER

WATER CLEANUP SYSTEM
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
BE. 1 P3732(B3732)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F
Cooling water inlet temperature: 70°F

Assume that cooling water mass flow rate is less than lube oil mass flow rate, and that both
fluids have the same specific heat. Which one of the following pairs of heat exchanger outlet
temperatures is not possible?

Lube Oil Cooling Water
Outlet Temp Outlet Temp
A. 100°F 105°F
B. 105°F 105°F
C. 110°F 90°F
D. 115°F 90°F
ANSWER: C.

»

FERTRORESHAISE
BB EU T B REE

T ER 130°F
Agrkier B R T0°F

[ QL I ST A BN 21 LTS A R - B e A G- SV e S O - -
gl B R 7

Ry s ATk
de g MR R
A. 100°F 105°F
B. 105°F 105°F
C. 110°F 90°F
D. 115°F 90°F
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B 1 191006
arae 58 0 K1.07 [2.5/2.7]
B %0 P3833(B3832)

A main turbine-generator was operating at 80% load with the following initial steady-state
cooling water and lube oil temperatures for the main turbine lube oil heat exchanger:

Toit in = 174°F
Toil out = 114°F
Twaterin = 85°F

Twaterouw = 115°F

Six months later, the following current steady-state heat exchanger temperatures are observed:

Toilin =177°F
Toil out =111°F
Twaterin = 85°F

Twater out — 1 1 SOF

Assume that the total heat exchanger heat transfer coefficient and the cooling water flow rate
do not change, and that the specific heat values for the cooling water and lube oil do not

change. Also, assume that the lube oil system is a closed system.

Which one of the following could be responsible for the differences between the initial and
current steady-state heat exchanger temperatures?

A. The current main turbine-generator load is lower than the initial load.
B. The current main turbine-generator load is higher than the initial load.
C. The current main turbine lube oil flow rate is less than the initial flow rate.
D. The current main turbine lube oil flow rate is greater than the initial flow rate.
ANSWER: C.
- R R A II80% f P > BB Bk B AR e R e e R R
47T L
Toitin = 174°F
Toil out 114°F
Tywaterin = 85°F
Tywaterowt = 115°F
B BRBRINAIERD R EEE R AT
Toﬂ in =177°F

Toil out ~— 111°F
Twaterin = 85°F
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Twaterout= 115°F
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B 1 191006
e 58 1 K1.07 [2.4/2.6]
BE. 1 P4416 (B4416)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 120°F
Cooling water inlet temperature: 60°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the
following sets of heat exchanger outlet temperatures is possible? (Neglect any difference
between fluid specific heats.)

Lube Oil Cooling Water
Outlet Temp Outlet Temp
A. 90°F 100°F
B. 90°F 85°F
C. 95°F 100°F
D. 95°F 85°F
ANSWER: B.

»

FERTRORESHAISE
GBS BAE BT B REE

M ET ER C120F
Agrkier B R 60°F

B AR A ERANE - TAREY AR FHNCRER V(LG
BALR o)

Ry s ATk
de g MR R
A 90°F 100°F
B. 90°F 85°F
C. 95°F 100°F
D. 95°F 85°F
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B 1 191006
e 58 ¢ K1.09 [2.8/2.8]
EE. . P31

Severe stress in a mechanical component, induced by a sudden, unequally distributed
temperature reduction is a description of...

A. fracture stress.
B. brittle fracture.
C. thermal shock.
D. pressurized thermal shock.

ANSWER: C.

Tﬂﬁﬁ%ﬁ&ﬁﬂbﬁﬁ&%%ﬁ%,5$%ﬁ?ﬁ&§ﬂ§§@4?
A. %74 & # (fracture stress) °

B. 9% 48 3% (brittle fracture) °

C. #%& -

D.  BREZE -

BEC

52



8 - 191006

g 5 - K1.09 [2.8/2.8]

BE.t P233

The major thermodynamic concern resulting from rapidly cooling a reactor vessel is...
A. thermal shock.

B. stress corrosion.

C. loss of shutdown margin.

D. loss of subcooling margin.

ANSWER: A.

F R L dram 55 R BAL S L.

A #R -

B. & # Ji 4k (stress corrosion) °

C. %8445 4F % (shutdown margin loss) °
D. =t % #4453 X (subcooling margin loss) °

BE A
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B 1 191006
e 58 ¢ K1.09 [2.8/2.8]
BE. 1 P2832 (B633)

Steam has been admitted to a main condenser for 25 minutes with no cooling water. Initiating
full cooling water flow rate at this time will...

A. reduce the stress on the condenser shell by rapidly cooling the shell.
B. reduce the stress on the condenser tubes by rapidly cooling the tubes.
C. induce large thermal stresses on the condenser shell.

D. induce large thermal stresses on the junctions between the condenser tubes and the
tubesheet.

ANSWER: D.

EAETRRIRT o F 2 B A RBEL S S 2R e M Ak R

W

A, FIE-ig 4 fris

DS
IR
W
EN

LE fﬁgﬁ;ﬁq)‘@i o

B ﬂ‘}“ﬂ/f%"“/fzwﬁﬁ—?rﬁ“ﬁ @?—?m}f%4 o

C. b RBHEE S A B4 o

D. &4 AFFfrg FFadRegt » @2+ 84 -
gx:D
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#p 1 191006
feq &7 0 K112 [2.5/2.7]
B : P32 (B1234)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

If scaling occurs inside the cooling water tubes, cooling water outlet temperature will
and lube oil outlet temperature will . (Assume oil and cooling water

flow rates remain the same.)

A. decrease; decrease

B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: B.

;%_%gﬁg—r Ble@ e B2 AT -

hod s gk g P A2 RIE 0 A gkt o R R R %) BLIC SRR °
(BKBF S foib frkin B a2 % )

Al TR R
B. %23

C. 23 ;%K

D. 2% ;2%
- rh B
COOLING I — |
IR == =
| 1

!

LUBE QIL

LUBE OIL HEAT EXCHANGER
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#p 1 191006
feq &7 0 K112 [2.5/2.7]
Bs:  P10S

Which one of the following will occur to reduce the heat transfer rate in a parallel-flow heat
exchanger as scaling increases on the exterior surface of the tubes? (Assume no operator
actions.)

A. Flow through the heat exchanger tubes will decrease.

B. Surface area of the tubes will decrease.

C. Thermal conductivity of the tubes will decrease.

D. Delta-T across the tubes will decrease.

ANSWER: C.

\

—iﬁﬁﬁiﬁ$§6%&ﬁ*%ﬁﬁ%’Tﬂwﬁ%ﬁg B K BaR G
F? (BREER T HEITH)

A BREBEEAP RS o
B. gFda ffiE o

C. 3 enfihid A% o

D. # 3@ AT i

R
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#p 1 191006
Sean 4 0 K112 [2.5/2.7]
Bt P331(B332)

During normal steady-state nuclear power plant operation with a constant generator load,
plugging of 1% of the tubes in the main condenser will cause absolute pressure in the
condenser to and hotwell temperature to

A. increase; increase
B. decrease; increase
C. increase; decrease
D. decrease; decrease

ANSWER: A.

PR R AT T RE P A REER  FALAREY 1% hgF g R4

REDEERS o BRFPER o
A 2323

B. %i<; 23

C. 23 %n~

D. "% ; %

Ex A
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#p 1 191006
feq &7 0 K112 [2.5/2.7]
Bt P2233 (BI833)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

If deposits accumulate on the outside of the cooling water tubes, cooling water outlet
temperature will and oil outlet temperature will . (Assume oil and
cooling water inlet temperatures and flow rates remain the same.)

A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: D.

;%_%Qp;—r B o id i ¢ iﬁfﬁ’ié BLEE -

Yok IR R AR A AR o b ok el e R -6 R T R g
(B3K B foib frokenie v g R foin £ 232 %) o

A2 F ;M
B. 4% ;2%
C. "5 ; "

)
ey
[N

b'
<l

R
b
o
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#p 1 191006
feq &7 0 K112 [2.5/2.7]
B P3633 (B3635)

A main turbine-generator is operating at 80% load with the following initial steady-state
temperatures for the main turbine lube oil heat exchanger:

Toit in = 174°F
Toil out = 114°F
Twaterin = 85°F

Twaterour = 115°F

After six months of main turbine operation, the following final steady-state lube oil heat
exchanger temperatures are observed:

Toﬂ in = 179°F
Toitoww = 119°F
Twater in — 85°F

Tywaterouwt = 115°F

Assume that the final cooling water and lube oil flow rates are the same as the initial flow
rates, and that the specific heat values for the cooling water and lube oil do not change.

Which one of the following could be responsible for the differences between the initial and
final heat exchanger steady-state temperatures?

A. The heat exchanger tubes have become fouled with scale.

B. The temperature of the cooling water source has increased.

C. The final main turbine-generator load is higher than the initial load.
D. The final main turbine-generator load is lower than the initial load.

ANSWER: A.

AAmE T U80%E fER - AT ROEFR AR FALRLERS

Toitin = 174°F
Toil out 114°F
Twaterin = 85°F

Twaterowt = 115°F

IARTLPERS B GBS AI TR ELRRAR L

Toitin  =179°F
Toitow =119°F
Twater in = 85°F
Twaterou= 115°F
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0 1 191006
Sean 4 0 K112 [2.5/2.7]
B3t P4016 (B4018)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following initial parameters:

Cooling water inlet temperature (Tew.in) = 75°F
Cooling water outlet temperature (Tew-out ) = 95°F
Oil inlet temperature (ToiLin ) = 150°F
Oil outlet temperature (Toii-out ) = 120°F

Air introduction to the heat exchanger results in some of the heat exchanger tubes becoming
uncovered. As a result, Tew-oue decreases to 91°F. Assume the inlet temperatures, mass flow
rates, and specific heats of both fluids remain the same.

Which one of the following will be the new approximate temperature of the oil exiting the
heat exchanger (Toij-out)?

A. 126°F
B. 130°F
C. 134°F
D. 138°F
ANSWER: A.

‘F”} g]mkﬁgélﬁgﬁ'/d’éiiiégg"

\

DR el %” '&\:' ﬁ'{
/4\ ?V’K é— TR }i (Tcw 1n) =75°F
/4’\ 'gF’}{ j= | /.g- }:g (Tcw Qut) = 95°F
IE% ‘/’g‘ /E” -‘E‘ T /j!. }:; (T()ll 11’1) = 150°F
IE% ‘/’g‘ /E” j= | /j‘g_ }:; (TO]]-Qut) = 120°F

FAECBIHE ERGLEAIMET AR RERE o B 5 Towou'® MIIIF - BHiET
BRSO EE A A SaE T g

T?JI ;/ﬁg ’%‘/Pll /rT ,éiiﬁﬁfﬁ‘fh"‘ ~3f]'/‘§_}i(Toil—out)?
A. 126°F
B. 130°F
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C. 134°F
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#p 1 191006
Sean 4 0 K112 [2.5/2.7]
Bt P4517(B2832)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following initial parameters:

Cooling water inlet temperature (Tew-in ) = 75°F

Cooling water outlet temperature (Tey-out ) = 105°F

Oil inlet temperature (ToiLin ) = 140°F

Oil outlet temperature (Toii-out ) = 100°F
Air introduction to the heat exchanger results in some of the heat exchanger tubes becoming
uncovered. As a result, Tew-out decreases to 99°F. Assume that the mass flow rate and specific
heat of both fluids remain the same, and that Toil-in does not change. Which one of the
following will be the approximate temperature of the oil exiting the heat exchanger (Toij-out)?
A. 99°F
B. 108°F
C. 116°F
D. 122°F

ANSWER: B.

L
\\\?{r

o BB Y B B E

()

o g s e

#arokae w8 & (Tewin) =75°F

A Fr ke B B (Tew-ou) = 105°F
T R R (Toiin) = 140°F
B ‘}ﬁ" TR B (Toitowt) = 100°F

T F RN TRIEE O UR G LRI E LT AARKRRE 0 FI B Tewou# KT
99°F o ik A B M R A 1 B AR R Taid § SR 0 T Al K BB ER
/g’ /\:}’ L ER ‘(] 5: T ';E&(Toil—out) Q

A. 99°F

B. 108°F

C. 116°F

D. 122°F
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#p 1 191006
Sean 4 0 K112 [2.5/2.7]
Bt P4617 (B4616)

Refer to the drawing of two system curves for a typical main condenser cooling water system
(see figure below).

Which one of the following will result in the system curve shifting from the solid curve
toward the dashed curve?

A The main condenser tubes are cleaned.
B. The main condenser tubes become increasingly fouled.

C. Cooling water flow rate is increased by 25% by starting an additional cooling water
pump.

D. Cooling water flow rate is decreased by 25% by stopping one of the operating cooling
water pumps.

ANSWER: A.

& FuW AR o

FRRT R L AL LGEL ok s i

T A e R IRk Sl SUSH AP T U ?
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|
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P 191006
i 4 0 K113 [2.8/2.9]
B0 P333(B333)

A nuclear power plant is operating normally at 50% of rated power. Which one of the
following will result from a cooling water tube rupture in the main condenser?

A. Increased condenser vacuum

B. Increased conductivity of the condensate

C. Decreased condensate pump net positive suction head
D. Decreased condensate pump flow rate

ANSWER: B.

Poal % T RS0%FE T FEH o ok - T LRE
% ?

A LRBHOELZRER o

B. #%K TRH 4 o

C. BB KR anE L o REE"E M o

D. &S k&R g 'L o

B% B,
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P 191006
i 4 0 K113 [2.8/2.9]
BEL P33

Borated water is flowing through the tubes of a heat exchanger being cooled by fresh water.
The shell side pressure is less than tube side pressure. What will occur as a result of a tube
failure?

A. Shell side pressure will increase and the borated water system will be diluted.

B. Shell side pressure will decrease and the borated water inventory will be depleted.

C. Shell side pressure will increase and the borated water inventory will be depleted.

D. Shell side pressure will decrease and the borated water system will be diluted.

ANSWER: C.

PR AT R LR B R N LR FAECR o Aok RIUR S MO RIRA S p RS
KT B 7

Al BRUR A RS e o PRk SRR -

B. R4 5K ARG ERIEE o

C. BRI B340 > PR G R R4L R -

D. IR A B 1 ALK K E A

% C

Wi
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P 191006
i 4 0 K113 [2.8/2.9]
B P234 (B3535)

Refer to the drawing of an operating cooling water system (see figure below).

Which one of the following effects would occur as a result of the failed tube in the heat
exchanger?

A. Level in the surge tank increases.

B. Flow in the low pressure system reverses.

C. Pressure in the low pressure system decreases.

D. Low pressure fluid heat exchanger outlet temperature decreases.

ANSWER: D.

N
Ff

\\\Xr

PR BlehE g Y L ok kb e

TP K A MU EY S ARTASL PR
A. B & H (surge tank)errk =2 F o

B. Rk KLer ko o

C. MR kW4 8 o

D. MBRZRMA R H Bhd v B R E M o

LP FLUID
TO 120°F
OTHER

HEAT
LOADS HP FLUID

"r o
FAILED / l 90°F PUMP
Tusk

COOLING WATER SYSTEM
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P 191006
i 4 0 K113 [2.8/2.9]
B0 P333(B333)

A nuclear power plant is operating normally at 50% power. Which one of the following will
result from a cooling water tube rupture in the main condenser?

A. Increased condenser vacuum

B. Increased conductivity of the condensate

C. Decreased condensate pump net positive suction head
D. Decreased condensate pump flow rate

ANSWER: B.

Poio 3 3 B 50%7 KB o dok - 151 4R R
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B. B RE T R4 o

C. BEBERRGE T B-RER"E M o
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0 1 191006
Soi 4 0 K1.13 [2.8/2.9]
A5 P1134 (B1931)

Which one of the following effects will occur as a result of multiple tube failures (leaks) in
the main condenser of a nuclear power plant at 50% power?

A. Condensate depression will decrease.

B. Condensate conductivity will increase.

C. Condensate oxygen concentration will decrease.

D. Condenser inlet cooling water flow rate will decrease.

ANSWER: B.

1150%% FEREAT R 0 FiIFLALRBEIARHACR) §AL T RARE?
A RIERRE RS o
B. #% kETREF -

D. A5 EET Lk a R s o
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P 191006
i 4 0 K113 [2.8/2.9]
B :  P1234 (B1535)

Refer to the drawing of a cooling water system (see figure below).

Which one of the following will occur as a result of the indicated tube failure in the heat
exchanger?

A. High pressure (HP) fluid inventory increases.

B. Pressure in the low pressure (LP) system decreases.

C. Temperature in the low pressure (LP) system increases.
D. Level in the surge tank decreases.

ANSWER: D.

2

FPRT Blas frok ks e
EHF A R R SRR §F 2 T AP AER R ?
A % R (HP)GF 4 0 £ 5 e
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P 191006
i 4 0 K113 [2.8/2.9]
FEL: P2984 (B2084)

The following 100% rated power conditions existed before a nuclear power plant outage:

Main condenser pressure: 1.20 psia
Cooling water inlet temperature: ~ 60°F
Cooling water outlet temperature: 92°F

During the outage, 6% of the main condenser tubes were plugged. After the outage, the
following 100% rated power conditions exist:

Main condenser pressure: 1.31 psia
Cooling water inlet temperature: ~ 60°F
Cooling water outlet temperature: ?

Which one of the following is the approximate cooling water outlet temperature after the
outage?

A. 92°F
B. 94°F
C. 96°F
D. 98°F
ANSWER: B.

Prit REBCTIE T A B A 0 1 100%5F Tt FAE o B pE ek AT
a4 RERS ¢ 1.20psia
A grokigr g R 60°F
AEr kR R 92°F

TRAGHE L LARENE T 6%EFEF o 515 T 100%3F 2wt & gL
Hpk e T

a4 RERS D131 psia
Agrokigc g R 60°F
FERN TR R T
TARH S BRAATRN T R R T
A. 92°F

B. 94°F
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#p 1 191006
S % ¢ K114 [2.4/2.6]
A% P1834(Blll)

During normal nuclear power plant operation, a main condenser develops an air leak which
decreases vacuum at a rate of 1 inch Hg/min. Which one of the following will increase
because of this condition?

A. Extraction steam flow rate

B. Condenser hotwell temperature

C. Low pressure turbine exhaust steam moisture content

D. Steam cycle efficiency

ANSWER: B.

PR REFERER > - AL REFIARF AL EREZANF LSS Ao &
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#p 1 191006
S % ¢ K114 [2.4/2.6]
B P1912 (B936)

During normal nuclear power plant operation, why does air entry into the main condenser
reduce the thermodynamic efficiency of the steam cycle?

A. The rate of steam flow through the main turbine increases.
B. The condensate subcooling in the main condenser increases.
C. The enthalpy of the low pressure turbine exhaust increases.
D. The air mixes with the steam and enters the condensate.

ANSWER: C.
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8 - 191006

Frae 5 - K1.14 [2.4/2.6]

B 5.1 P2634 (B2633)

A nuclear power plant is operating at steady-state 100% power. Assuming that condenser
cooling water inlet temperature and flow rate do not change, if condenser vacuum decreases,
condensate temperature will...

A. increase because condensate subcooling has decreased.

B. increase because condenser saturation pressure has increased.

C. decrease because condensate subcooling has increased.

D. decrease because condenser saturation pressure has decreased.

ANSWER: B.

Proic T R1100% SR E > B4 REA ke v B R R R ok
ABOE TR M BB RTE R B

A 23 FlRRE kA REMR -
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feqn 47 0 K114 [2.4/2.6]
B3t P2834 (B2235)

A nuclear power plant is operating at 100% power when air inleakage results in the buildup of
noncondensible gases in the main condenser. Which one of the following will decrease as a
result of this air inleakage?

A. Condensate temperature

B. Pressure in the main condenser

C. Suction pressure at the condensate pumps

D. Condenser cooling water outlet temperature

ANSWER: D.
FAFARCERILAAEY 7 BEF BB AP o Pt TRE 100%7 S i3 o 7T 7
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8 - 191006

g 5 - K1.14 [2.4/2.6]

5.1 P3534 (B2736)

A nuclear power plant is operating at steady-state 100% power when air inleakage causes
main condenser vacuum to decrease from 28 inches Hg to 27 inches Hg. Assume the steam
inlet quality and mass flow rate of steam through the main turbine remain unchanged, and that

condenser cooling water inlet temperature and flow rate do not change.

When the plant stabilizes, turbine exhaust quality will be and turbine exhaust
temperature will be

A. higher; higher
B. higher; lower
C. lower; higher
D. lower; lower

ANSWER: A.

Poie T B 1009% 7 FAEREH > L EFA 2 F R RY o REFLLARENL TR I
28vd A ALTE P27rd R AL o B LB T DET TR oI R 0 8 2 s E D
7€PJ\3§rzﬂ_})§’f?/r- & L JE BT o

FEAEET KPR TR - TR R g :
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B. 2% %K
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C. M-,z
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0 1 191006
Soan 47 0 K1.14 [2.4/2.6]
B P3734(B3777)

A nuclear power plant is operating near rated power with the following initial conditions:

Main steam pressure: 900 psia
Main steam quality: 100%, saturated vapor
Main condenser pressure: 1.0 psia

Air leakage into the main condenser results in the main condenser pressure increasing and
stabilizing at 2.0 psia. Assume that all main steam parameters (e.g., pressure, quality, and
mass flow rate) remain the same and that the main turbine efficiency remains at 100%.

Which one of the following is the approximate percent by which the main generator output
will decrease as a result of the main condenser pressure increase?

A. 5.0%
B. 6.3%
C. 7.5%
D. 8.8%
ANSWER: C.

,F- 5 ii,r“i-ﬁ =% ’ﬁ‘gﬁ"‘ﬁf‘?«:@‘ﬁ , ﬂz}v—ﬁ;ﬁ}ffi-{ir'f :

AR 41900 psia
wi 100% » 4 e %55
A ERA4 1.0 psia

%¢ f‘\ i

PP EFBBIAARER BRE AR X020 psiac B TG LT SR
B4 GER e ) A o ATk adF £100% o

Yok A A RBARA B RERIFIPIFILE > SRV FEF ALY
A. 5.0%
B. 6.3%
C. 7.5%
D. 8.8%
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FLE/EESE : 191006/1 (2016311)
HIREHE © K1.04 [2.5/2.7]
5% : P6716

A reactor is shut down with core decay heat being removed by the residual heat
removal (RHR) system. Assume that only the RHR heat exchangers are removing
heat from the reactor coolant system (RCS) and that the RHR system provides
complete thermal mixing of the RCS.
Given the following information:
Reactor core rated thermal power = 2,950 MW
Core decay heat rate = 0.5% rated thermal power
RHR system heat removal rate = 5.3 x 107 Btu/hr
RHR and reactor coolant cp = 1.05 Btu/lbm-°F
Combined RCS and RHR inventory = 425,000 Ibm
Which one of the following actions will establish a reactor cooldown rate between
20°F /hour and 30°F/hour?
A. Increase RHR heat exchanger flow rate to increase the cooldown rate by
10°F/hour.
B. Increase RHR heat exchanger flow rate to increase the cooldown rate by
20°F/hour.
C. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
10°F/hour.
D. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
20°F/hour.
ANSWER: B.

F R RS N EIIRAR - H O =S B e BVE IR 2 (RHR)V S BR - B A
A RHR Zhscitass FI A K‘%}ifﬁfﬁﬁ/v AVKZS(RCS)AVEREN > H RCS ZAiVENE
Bt i RHR &K -

CHITYIE ¢
[ e 2S kf@/u%@i*aw‘f = 2,950 MW
gL BEEER = 0.5% ZEERIE

RHR ,%zga*nfz5¢t+ =5.3 x 107 Btu/hr
RHR Ei1f7 FE N 4 All7K EEZA(Cp) = 1.05 Btu/lbm-°F
RCS £ RHR h484417/K{7& = 425,000 lom
AL » R R R R AR 4 A 20°F/hr il 30°F/hr 2] ?
A SN RHR BATHA S &2 DU 10°F/hr 2 /2414
B3¢l RHR FATHAZS I & 28 DA Il 20°F/hr 2 /240125
C.JE/V RHR E A gz iy &2 DUV 10°F/hr 2 /S 41%
D.Jgk/D RHR Zi3Z g5 iift E 28 LU D 20°Fihr 2 /B4
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I H/EEYE - 191006/2 (2016371E)
HIREHE © K1.04 [2.5/2.7]
FFo% © P7116

A reactor is shut down with core decay heat being removed by the residual heat
removal (RHR) system. Assume that only the RHR heat exchangers are removing
heat from the reactor coolant system (RCS) and that the RHR system provides
complete thermal mixing of the RCS.
Given the following information:
Reactor core rated thermal power = 2,950 MW
Core decay heat rate = 0.5% rated thermal power
RHR system heat removal rate = 5.7 x 107 Btu/hr
RHR and reactor coolant cp = 1.05 Btu/lbm-°F
Combined RCS and RHR inventory = 450,000 Ibm
Which one of the following actions will establish a reactor cooldown rate between
20°F/hour and 30°F/hour?
A. Increase RHR heat exchanger flow rate to increase the cooldown rate by
10°F/hour.
B. Increase RHR heat exchanger flow rate to increase the cooldown rate by
20°F/hour.
C. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
10°F/hour.
D. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
20°F/hour.
ANSWER: A.

T FERS BN EIRGE - HE OB BUE R IR 2 (RHR) RS BR - Bk A
A RHR B 23 A% Kéf)ifﬁkﬁﬁw AI7KZER(RCS)ATERER - H RCS Z47MVEVE
B2l RHR 24558 - A1 MYITEE ¢
[ FE 38 OV BEE B = 2,950 MW
B L BEEEER = 0.5% ZEERINE
RHR 24804k = 5.7 x 107 Btu/hr
RHR H157 fENE 4 A17K 2 EEZA(Cp) = 1.05 Btu/lbm-°F
RCS 1 RHR 4 14477/K & = 450,000 Ibm
THMAIEE - IRHE R TERS A AR YEFFE 20°F/hr 2 30°F/hr 2 [ ?
AET RHR BRSSP A0 10°F/hr 2 /54,
B.JE /1 RHR S HAZS AR £ DI N 20°F/hr 2 /2412,
C.J8/V RHR EAAZ st &R LB D 10°F/hr 2 /S 4A1%
D.J#&/) RHR B Hags iR &2 LU D 20°F/hr 2 /24]1%:.
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I H/EEYE - 191006/3 (2016373E)
HIREHE © K1.04 [2.5/2.7]
FE5E - P7616

A nuclear power plant is shut down with core decay heat being removed by the
residual heat removal (RHR) system. Assume that only the RHR heat exchangers are
removing heat from the reactor coolant system (RCS) and that the RHR system
provides complete thermal mixing of the RCS.
Given the following information:
Reactor core rated thermal power = 2,950 MW
Core decay heat rate = 0.6 percent rated thermal power
RHR system heat removal rate = 8.1 x 107 Btu/hr
RCS cp=1.05 Btu/lbm-°F
Combined RCS and RHR inventory = 450,000 Ibm
Which one of the following actions will establish an RCS cooldown rate between
20°F/hour and 30°F/hour?
A. Increase RHR heat exchanger flow rate to increase the cooldown rate by
10°F/hour.
B. Increase RHR heat exchanger flow rate to increase the cooldown rate by
20°F/hour.
C. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
10°F/hour.
D. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
20°F/hour.
ANSWER: D.

R ESREMERIRES > HIE O =S B HEREVE IR 248 (RHR) 2R - ik A
A RHR i azs FZ% K‘%}ifﬁkﬁw 7K 248 (RCS)HIEREL » H RCS Z&HVEVE
E582H RHR 241258 « A NIERN ¢
[ZE3hE LR E ZTh% = 2,950 MW
8L BEEER = 0.6% FHESHIE
RHR 2452 = 8.1 x 107 Btu/hr
RCS 7 A47KEEEY(Cp) = 1.05 Btu/lbm-°F
RCS B RHR £ iN4E77 /K& = 450,000 Ibm
THMEIEZE » A S PRSI A AR 4EFF(E 20°F/hr £ 30°F/hr 7 [ ?
ASENT RHR ZACHAZSHR &R IR0 10°F/hr 2 /24013
B/l RHR ZACHAZS AU &R DIIE I 20°F/hr 2 /5 A01%
C.JB/V RHR B HAZZMR &R LU/ 10°Fihr 2 4 41%
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RLE /Y% © 191006/4 (201634754)
FIBESE © K1.07 [25/2.7]
5% - P5316 (B5317)

A main turbine-generator was operating at 80 percent load with the following initial steady-
state lube oil and cooling water temperatures for the main turbine lube oil heat exchanger:
Toil in = 174°F
Toil out = 114°F
Twater in = 85°F
Twater out = 115°F
Six months later, the current steady-state heat exchanger temperatures are:
Toil in = 174°F
Toil out = 120°F
Twater in = 85°F
Twater out = 120°F
Assume that the lube oil mass flow rate does not change, and that the specific heat values for
the cooling water and lube oil do not change. Also assume that the main turbine lube oil
system is a closed system.
The differences between the initial and current steady-state heat exchanger temperatures
could be caused by the current main turbine-generator load being with the
current heat exchanger cooling water mass flow rate being
A. higher; lower
B. higher; higher
C. lower; lower
D. lower; higher
ANSER: C.

— FIRMIE B 80% &k [ e » H S MORE MBS A Es BV K2 Al K
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FHE /SR © 191006/5 (2016 i)
FIREME © K1.07 [2.4/2.6]
5% © P5516 (B5517)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature = 130°F

Cooling water inlet temperature = 70°F
Given that cooling water mass flow rate is greater than lube oil mass flow rate, which
one of the following pairs of heat exchanger outlet temperatures is not possible?
(Assume both fluids have the same specific heat.)

Lube Qil Cooling Water
Outlet Temp  Outlet Temp
A. 90°F 105°F
B. 90°F 100°F
C. 110°F 95°F
D. 110°F 85°F
ANSWER: C.

S MRS EE(R FE) -
BRI G E TP IR TR -
BORE IR = 130°F
KD = 70F
EALA KRR R AN R R - TR AT E R
BRI TR 2 (BRI B MR EL )
WEE AEIK
O O

Y

A 90°F 105°F
B. 90°F 100°F
C. 110°F 95°F
D. 110°F 85°F
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R} H /RE5E © 191006/6 (2016:771%)
HIREHE © K1.07 [2.4/2.6]
FF9€ : P5616 (B5617)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Assume that the inlet lube oil and inlet cooling water temperatures are constant and
the lube oil flow rate remains the same. If the cooling water flow rate increases, the
lube oil outlet temperature will ; and the cooling water outlet temperature
will

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: D.
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FLE /SR - 191006/7 (201635 1%)
FIREME © K1.07 [2.4/2.6]
5% : P5716 (B5716)

Refer to the drawing of an operating parallel-flow lube oil heat exchanger (see figure

below). Assume that lube oil (LO) inlet temperature is greater than cooling water

(CW) inlet temperature.

Unlike a counter-flow heat exchanger, in a parallel-flow heat exchanger the
temperature can never be greater than the temperature.

A. LO outlet; CW inlet
B. LO outlet; CW outlet
C. CW outlet; LO inlet
D. CW outlet; LO outlet

ANSWER: D.

S R PR B A S E (R T E) -
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Rl E/3E%E : 191006/8 (2016%11)
FIREME © K1.07 [2.4/2.6]
3% : P5916 (B5917)

Refer to the drawing of an operating process water cleanup system (see figure below).
Assume there is no heat loss from the process water cleanup system to the
surroundings and the process water flow rate does not change. If valve D closes fully,
what will be the final steady-state temperature of the process water flowing through
the filter?

A. 212°F

B. 302°F

C. 450°F

D. 540°F

ANSWER: D.

S EE R /KO ERE (R T E) - BRSO /KA BRI ER
5 HRRER/KRERAE - REPIDE 2R - R/ S0 R
BRERERES D ?

A. 212°F
B. 302°F
C. 450°F
D. 540°F
&##x: D
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SYSTEM SYSTEM
540°F
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450°F HEAT
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122°F
212°F
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122°F
FILTER
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T} H /RE5E © 191006/9 (2016:771)
HMIBEME © K1.07 [2.4/2.6]
FE9E © P6116 (B6143)

A counter-flow heat exchanger is being used to cool the lube oil for a main turbine
and generator.The main turbine and generator was initially operating at 100 percent
load with the following stable heat exchanger conditions:

Toilin=174°F

Toilout = 114°F

Twater in = 85°F

Twater out = 115°F
Main turbine and generator load was reduced, and the heat exchanger cooling water
mass flow rate was decreased to one-half of its initial value, resulting in the following
stable current conditions:

Toilin=178°F

Toilout = 138°F

Twaterin = 85°F

Twater out = ?
Assume that the lube oil mass flow rate and the specific heats of both fluids did not
change.Which one of the following is the current cooling water outlet temperature?
A. 115°F
B. 125°F
C. 135°F
D. 145°F
ANSWER: B.

TR BT B RS AN A 2R BT ES o TS S v T
100% & # » HESHASRIEELE MY -

R LR = 174°F

R CURRE = 114°F

AAIKEITEE = 85°F

AAIKHCER = 115°F
RS EREE T M - HEHES 2alKEERERC A ARG EN—
Fo BEHARRERAT ¢

MRS = 178°F

R CUREE = 138°F

SAI/KHELERE = 85°F

/? ﬁﬂ7J<Hj|:[/mlJ# = 7
EECEEHE BER &R AW R AR R R - NAIa[E 2 B A2 a7kt &
E ?
A. 115°F
B. 125°F

C. 135°F
D. 145°F
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Rl E/EE%E : 191006/10 (2016:34754)
KIREME : K1.07 [2.4/2.6]
3% © P6516 (B6516)

Refer to the drawing of a heat exchanger (see figure below).
The heat exchanger is in service with the following inlet temperatures:

Service water inlet temperature = 130°F

Cooling water inlet temperature = 70°F
Assume that both fluids have the same specific heat, and that service water mass flow
rate is greater than cooling water mass flow rate. Which one of the following pairs of
heat exchanger outlet temperatures is possible?

Service Water ~ Cooling Water

Outlet Temp. Outlet Temp.

A 120°F 82°F
B. 110°F 90°F
C. 100°F 98°F
D. 90°F 106°F
ANSWER: A.

\

SEBHARSE (R TIE]) o 2% B CHARS DU I 6 e

g FA 7K E B = 130°F

AalZKEECL R EE= 7T0°F
s RS I A EEEEL » MA/KEERER AN LEA/KEERER -
YA & B S TR SR AT REAH & 2

& FH 7K . 17
T OB RS
A. 120°F 82°F
B. 110°F 90°F
C. 100°F 98°F
D. 90°F 106°F
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FHE/RES% - 191006/11 (2016 73E)
KIREME © K1.07 [2.4/2.6]
FF9€ : P7016 (B7017)

Given the following parameter values for a feedwater heater:
Feedwater inlet temperature = 320°F
Feedwater inlet pressure = 1,000 psia
Feedwater mass flow rate = 1.0 x 10° lom/hr
Extraction steam pressure = 500 psia
Assume that the extraction steam enters the heater as a dry saturated vapor and leaves
the heater as a saturated liquid at 500 psia.
Which one of the following is the approximate mass flow rate of extraction steam
required to increase feedwater temperature to 380°F?
A. 5.2 x 10*lbm/hr
B. 7.9 x 10* Ibm/hr
C. 8.4 x 10*lbm/hr
D. 8.9 x 10*lom/hr
ANSWER: C.

BT K I s 2 8E
FA7KHECDRE = 320°F
fal/K#EC1EE J7 = 1,000 psia
i/ KE B E% = 1.0 x 10° Ibm/hr
/< BE 7 =500 psia
fErEse iy R DARZ SR BRI 72205 A INZEAES > FF2A500 psiadfd A1 s Bl e i Zas
Ao R S KB S R380°FA B Ay R B B R E R ?
A. 5.2 x 10*lbm/hr
B. 7.9 x 10* lom/hr
C. 8.4 x 10* Ibm/hr
D. 8.9 x 10* Ibm/hr
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Rl E/EE%E : 191006/12 (2016:34714)
KIREME : K1.07 [2.4/2.6]
FF3% © P7316 (B7316)

Refer to the drawing of an operating parallel-flow lube oil heat exchanger (see figure

below).

Unlike a counter-flow heat exchanger, in the parallel-flow heat exchanger the

temperature will always be greater than the
A. CW outlet; LO inlet
B. CW outlet; LO outlet
C. LO outlet; CW inlet
D. LO outlet; CW outlet
ANSWER: D.
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Rl E /EE%E : 191006/13 (2016:4714)
KIREME : K1.07 [2.4/2.6]
FF3% © P7516 (B7517)

Refer to the drawing of a heat exchanger (see figure below).
The heat exchanger is in service with the following inlet temperatures:

Cooling water inlet temperature = 70°F

Service water inlet temperature = 130°F
Assume that both fluids have the same specific heat, and that cooling water mass flow
rate is greater than service water mass flow rate. Which one of the following pairs of
heat exchanger outlet temperatures is not possible?

Cooling Water  Service Water

Outlet Temp. Outlet Temp.
A 78°F 120°F
B. 90°F 110°F
C. 98°F 100°F
D. 100°F 90°F
ANSWER: B.

\

SHEPRERE (R T E]) « ZEGCHAZS LN YLD i

REIKAECDRE = 70°F

T 7K = 130°F
BRIt At A ARV EE S A AKEERER AN MAKEERER -
NN AT RE R AR LR ERVEH & 2

AAIK T FH7K
T OB RS
A. 78°F 120°F
B. 90°F 110°F
C. 98°F 100°F
D.  100°F 90°F
EZE: B
SERVICE SERVICE
WATER WATER
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RFE /285E © 191006/14 (20163%714)
KIREME © K112 [2.5/2.7]
Fri% © P1285

A nuclear power plant was initially operating at steady-state 100 percent power with
the following reactor coolant system (RCS) and steam generator (SG) parameters:
RCS average coolant temperature = 575°F
RCS hot leg temperatures = 600°F
RCS cold leg temperatures = 550°F
SG pressures = 885 psig
The reactor was shut down for a maintenance outage, during which 7 percent of the
tubes in each SG were plugged. The reactor was restarted and power was ramped to
100 percent. To establish the same SG pressure at 100 percent power, RCS average
coolant temperature will have to be increased to...
A. 578°F.
B. 580°F.
C. 582°F.
D. 584°F.
ANSWER: A.

FAZEERAT 100%3) 40 » H L FEIE 2 All/K 2470 (RCS) Bl 2% )Rz 4= 23 (SG)HY 2
ST -

RCS S4TSR = 575°F

RCS /g B /KA TS = 600°F

RCS AlmE /KRS = 550°F

SG E£ ) =885 psig
Z N ERRAAZRAE S - GBI > J20ESANA %487 U BVEHARZE -
1% FENE S ETELE) - TR R 100% o BHAS ARSI T AR EIAY SG BE ST » HI
RCS LAl RS2 °
A. 578°F
B. 580°F
C. 582°F
D. 584°F

A
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Rl E /EE%E : 191006/15 (20164714)
KIREME © K112 [2.5/2.7]
FF5% © P1685

A nuclear power plant with two steam generators (SGs) was initially operating at
steady-state 90 percent power with the following SG and reactor coolant system
(RCS) parameters:

RCS average coolant temperature = 575°F

RCS hot leg temperatures = 600°F

RCS cold leg temperatures = 550°F

SG pressures = 885 psig
The reactor was shut down for a maintenance outage, during which multiple tubes
were plugged in each SG. The reactor was restarted with 98 percent of the RCS flow
that existed prior to the outage.
If RCS hot leg temperatures are maintained at 600°F with the reactor at 90 percent
power, the RCS cold leg temperatures will be...
A. 546°F.
B. 547°F.
C. 548°F.
D. 549°F.
ANSWER: D.

A (7R A 25T S ENEAT 90% Tk iEiiE » HE 5 7 4= 55 (SG) Y i JENE
RAIKZS(RCS)HVEIEH SN T ¢

RCS AAl/KS9 R = 575°F

RCSEmE %7K 5 &= 600°F

RCS &l /KRS = 550°F

SG E£ ) =885 psig
S TENE R SRAT RS - 4B - RRRELESBNAESREREE - Z1BK
FENSEEHTELED - RCS it & RS HRAEZHIRY 98% - & SENETIREEFE] 90% >
RCS 20 E /KO 4EFFAE 600°F B > HI] RCS /2 hmE B /KR By °
A. 546°F
B. 547°F
C. 548°F
D. 549°F
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Rl E /3E%E : 191006/16 (201637754)
KIREME © K112 [2.5/2.7]
FF3% © P5116 (B5117)

Refer to the drawing of two system curves for a typical main condenser cooling water

system (see figure below).

Which one of the following will cause the system curve to shift from the solid curve

toward the dashed curve?

A. The main condenser tubes are cleaned.

B. The main condenser tubes become increasingly fouled.

C. Cooling water system flow rate is increased by 25 percent by starting an
additional cooling water pump.

D. Cooling water system flow rate is decreased by 25 percent by stopping one of the
operating cooling water pumps.

ANSWER: B.

S U 5% 4 HK ST 2 4 (L T B -
A (S BRI S S 2
AL SE B

B. 4 5 98 R 38

C.FHLE)— A S AUK R4 B K e B 125%

D7 E AR Pl — 24 BK R S A KRR 26%

R 22 .
EXE: B

HEAD

FLOW RATE
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Rl E /EE%E : 191006/17 (2016:34714)
KIREME © K112 [2.5/2.7]
3% © P6616 (B6617)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

If mineral deposits accumulate on the inside of the cooling water tubes, cooling water
outlet temperature will ; and lube oil outlet temperature will

(Assume the lube oil and cooling water inlet temperatures and flow rates do not
change.)

A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: D.

5% R B S E (LT ) - AR E TR 4 ALK E I 2
o VK IR OB DR :
(BB B 6K T LR D RO R
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I H/REYE © 191006/18 (2016:37731E)
HIBESE + K112 [2.5/2.7]
Feg © P7625 (B7625)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger was initially placed in continuous service 6 months ago. During
the 6-month period of operation, mineral deposits have accumulated inside the heat
exchanger tubes.
The following parameters are currently stable at their initial values:
® | ube oil mass flow rate
® Lube oil inlet temperature
® Lube oil outlet temperature
® Cooling water inlet temperature
Compared to their initial values, the current cooling water outlet temperature is
; and the current cooling water mass flow rate is
A. lower; smaller
B. lower; greater
C. higher; greater
D. higher; smaller
ANSWER: B.

S5 — R PSR EEE (R T8l © 3ZBSCHREs i 7 8 H Rl G A E
i o fF7E /N E H EE AR - RYVE ) RV ECHREREN B -

NHI2EUE B R EE E9IGHE

o HEiEERER

BRI LIRS

BRI LIRS

AAZKECDRE

B g) 4G E A H:F H A2 al7KH ORI ;M EATRAIKEE

/}ILE——%‘:

AEEEE 5 BRI

B.EEERK ; EEEEK

C.tb#grs » Feek

D.bhds 5 b
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I H/REYE © 191006/19 (2016:37731E)
HMIBEME © K1.14 [2.4/2.6]
9% : P4A016 (B4018)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger is operating with the following initial parameters:

Cooling water inlet temperature (Tcw-in) = 75°F

Cooling water outlet temperature (Tcw-out) = 95°F

Oil inlet temperature (Toil-in) = 150°F

Oil outlet temperature (Toil-out) = 120°F
Air introduction to the heat exchanger results in some of the heat exchanger tubes
becoming uncovered. As a result, Tcw-out decreases to 91°F. Assume the inlet
temperatures, mass flow rates, and specific heats of both fluids do not change.
Which one of the following will be the resulting temperature of the lube oil exiting
the heat exchanger
(Toil-out)?
A. 126°F
B. 130°F
C. 134°F
D. 138°F
ANSWER: A.

S BB RE (R TE) - R B AE ST
A LB (Tow-in) = 75°F
ALK B (Tow-out) = 95°F
S LB (Toil-in) = 150°F
ST M L L35 (Toil-out) = 120°F
FEAZE SR A BISSHSS o DS B K R S A K RIS
AKEH CE RSO0 - (AT BsE TR B R R R LA R

454

B o

Tﬂﬁ%ﬁﬁxﬁ%mﬂﬁﬁﬁmmﬁ
A. 126°F

B. 130°F

C. 134°F

- 138°F
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Rl E /EE%E : 191006/20 (2016:37754)
KIREME © K1.14 [2.4/2.6]
3% © P4517 (B2832)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following initial parameters:

Cooling water inlet temperature (Tcw-in) = 75°F

Cooling water outlet temperature (Tcw-out) = 105°F

Oil inlet temperature (Toil-in) = 140°F

Oil outlet temperature (Toil-out) = 100°F
Air introduction to the heat exchanger results in some of the heat exchanger tubes
becoming uncovered. As a result, Tew-out decreases to 99F. Assume that the mass flow
rate and specific heat of both fluids remain the same, and that Toil-in does not change.
Which one of the following will be the approximate temperature of the lube oil
exiting the heat exchanger (Toil-out)?
A. 99°F
B. 108°F
C.116°F
D. 122°F
ANSWER: B.

AR EE R asE (RTE) - EX NS
AAKHECD RS (Tew-in) = 75°F
AAIZKH EDRE (Tew-out) = 105°F
A LR E (Toirin) = 140°F
SEVE TS CR S (Toilour) = 100°F
FHIAZE R AL BTHAES - DIBUAE — BT g K E R alKE S - R
PR AIKH CURERREI99°F - e Mt i iglyE & &R R LB 9 A
DU N AIME R RyaZ B AR A ARG CURE (Toitou) 7
A. 99°F
B. 108°F
C. 116°F
. 122°F
: B
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I H/REYE © 191006/21 (2016:3773E)
HMIBEME © K1.14 [2.4/2.6]
9% : PA816 (B4817)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger is operating with the following initial parameters:

Cooling water inlet temperature (Tcw-in) = 75°F

Cooling water outlet temperature (Tew-out) = 95°F

Oil inlet temperature (Toil-in) = 150°F

Oil outlet temperature (Toil-out) = 110°F
Air leakage into the heat exchanger causes some of the heat exchanger tubes to
become uncovered. As a result, Tew-out decreases to 89°F. Assume the inlet
temperatures, mass flow rates, and specific heats of both fluids do not change.
Which one of the following will be the resulting temperature of the lube oil exiting
the heat exchanger (Toil-out)?
A. 116°F
B. 122°F
C. 130°F
D. 138°F
ANSWER: B.

SEREMECC AR E (R T E) - ZECTHR R TIAEE S 5T ¢
A AN/KHE LR (Tew-in) = 75°F
A AlZKH CE B (Tew-out) = 95°F
VR AE LR (Toil-in) = 150°F
/F'ﬁ/%/EEﬁD/ F(TOH out) 120°F
A ZE R AR Hags - DB A ERESC i Es KE R LAl KE S - RIEL
AlZKH CUREFEFIBOF - ey Mt AS VAL DRE ~ BEAERKEEVTR
5 o
THIaE BB s B S CURE 2
A. 116°F
B. 122°F
C. 130°F
D. 138°F
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FHEESE - 191006/22 (20163 1)
FIBESE © K114 [2.4/2.6]
5% © P5417 (B5418)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger was operating with the following initial parameters:
Cooling water inlet temperature (Tcw-in) = 71°F
Cooling water outlet temperature (Tcw-out) = 91°F
Oil inlet temperature (Toil-in) = 175°F
Oil outlet temperature (Toil-out) = 125°F
The heat exchanger was vented, resulting in the following current parameters:
Cooling water inlet temperature (Tcw-in) = 71°F
Cooling water outlet temperature (Tcw-out) = 95°F
Oil inlet temperature (Toil-in) = 175°F
Oil outlet temperature (Toil-out) = ?
Assume that the mass flow rates and specific heats of both fluids were unchanged.
Which one of the following is the current lube oil outlet temperature (Toil-out)?
A. 115°%
B. 120°F
C. 130°F
D. 135°F
ANSWER: A.

S MBI E (L TN E]) o 322G Es VRS S8
ARANZKHEC RIS (Tew-in) = 71°F
RAZKH TR S (Tew-out) = 91°F
JEE A LR (Toil-in) = 175°F
JEVE R TR (Toil-out) = 125°F
B hssi R g - HEIZEAT ¢
ARANZKHE LIRS (Tew-in) = 71°F
AAlZKH CDR TS (Tew-out) = 95°F
JEE A LR (Toil-in) = 175°F
VB H LR (Toil-out) = 2

\

AT A E R R R TR - T2 5 E A o 3R

&7
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