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IIa. Heat Exchanger 

 Copied below is an e-mail conversation between Fermilab and AUAI, containing the 
budgetary information on the heat exchanger.   

From: AUAI/EEEI [mailto:auai@q.com]  
Sent: Friday, December 18, 2009 12:16 PM 
To: Glenn A. Morgan 
Cc: 'DEBLANGEY Arnaud' 
Subject: RE: FERMILAB / BUDGET QUOTATION OF BAHX CORE 
Importance: High 
 
HELLO GLENN, 
 
ATTACHED ARE DATA SHEET, SKETCH AND COOLING CURVES FOR THE 
REQUESTED HEAT EXCHANGER ITEM.  PER OUR PHONE CONVERSATION, THESE 
DOCUMENTS ARE CONSIDERED TO BE PROPRIETARY.  THEY SHOULD NOT BE 
INCLUDED IN THE FORMAL INQUIRY DOCUMENTS THAT FERMILAB WILL LIKELY 
ISSUE WITHIN THE NEXT FEW MONTHS. 
 
THE BUDGET SELECTION IS ONE [1] BAHX CORE 305 X 235 X 4500 mm AT A 
BUDGET PRICE OF 63,450 EURO (= US$92,000 @ 1.45US$/EURO) EX WORKS GOLBEY, 
FRANCE.  THE ESTIMATED DRY WEIGHT IS 900 LB.  SHIPMENT EX WORKS 
GOLBEY, FRANCE IS 40 WEEKS AFTER RECEIPT OF ORDER. 
 
THE ESTIMATED COST OF SHIPMENT AND U.S. CUSTOMS DUTY TO FERMILAB IS 
US$5,500 TO US$6,000. 
 
THANKS FOR YOUR COMMUNICATION.  PLEASE ADVISE IF FURTHER 
INFORMATION SHOULD BE REQUIRED. 
 
REGARDS, 
 
DEE 
 
 
 
 
 
 
**New conversion 63,450 euro @ current conversion rate (1/7/11) 1.304 $/eu  =  $82,739 
 

**Total for heat exchanger with shipping = $88,739   (check current conversion rate)  
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II. Heat Exchanger Frame Parts Pricing 
 
Item #-
Description 

Source Part Number Quantity Price (each) 

#1- Structural 
channel, C6 x 8.2 
x 210.5 long 
 

Metals Depot C2682 4 (4 – 20 foot 
lengths) 

$125.80 

#2- Structural 
channel, C6 x 8.2 
x 22 long 
 

Metals Depot C2682 10 (1- 20 foot 
length) 

$125.80 

#3- Structural 
channel, C6 x 8.2 
x 44 long 
 

Metals Depot C2682 9 (2- 20 foot 
lengths) 

$125.80 

#4- Structural 
channel, C6 x 8.2 
x 210.5 long 
 

Metals Depot C2682 2 (1- 6 foot length) $59.04 

#5- Structural 
channel, C3 x 4.1 
x 47 long 
 

Metals Depot C2341 2 (1- 10 foot 
length) 

$36.90 

#6- Angle, Hot 
rolled, 2 x 2 x 1/8 
x 27.25 long 
 

Metals Depot A12218 4 (1- 10 foot 
length) 

$17.80 

#7-Half couple, ¼ 
NPT steel, McM # 
4513K71 

McMaster Carr 4513K71 2 $1.05 

 
 
Heat exchanger frame parts total cost: 125.80(4) + 125.80 + 125.80(2) + 59.04 + 36.90 + 
17.80 + 1.05(2) = $996.44 
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III. Heat Exchanger Skid Parts Pricing 
 The heat exchanger skid is seen in engineering drawing 486031.  *Items 20-31 are 6mm 
thick polycarbonate panels, machined to different configurations.  The Sundance Supply 
Company has the cheapest pricing on polycarbonate sheets with a list price of $1.35 per square 
foot.  These items will be priced by square foot. 
 
Item #-Description Source Part Number Quantity Price (each) 

#1- Heat exchanger, Applied 
UA inc., sketch AUAI 
091215-01 or equiv. 
 

Applied UA 
inc. 

Sketch 091215-
01 or equiv. 

1 $88,739 

#2- Frame (drawing 486032) 
 

See section II See section II 1 $996.44 

#3- Spacer, G10 grade 
Garolite, 8 x 4.5 x 1 thick 
 

McMaster Carr 9910T55 2 (covered by 
item # 10) 

See item # 10 

#4- Bar, 
crossover-
mounting 
(drawing 
486033) 

Structural 
channel, C6 x 
8.2 x 44 long 
 

Metals Depot C2682 1 $39.36 

A36 steel bar, 
3.5 x 6 x 3/8 
thick 
 

Metals Depot F2386 2 (1- 3/8 thick 
x 6 wide x 12 
long flat) 

$10.32 

#5- Washer, flat, ½, 18-8 
stainless steel 
 

McMaster Carr 98125A443 8 (1- pack of 
10) 

$6.90 

#6- Nut, hex head, ½-13unc, 
18-8 stainless steel 
 

McMaster Carr 91845A310 8 (1- pack of 
25) 

$5.25 

#7- Screw, hex head, ½-
13unc x 1.38, 18-8 stainless 
steel 
 

McMaster Carr 92240A716 4 (1- pack of 
10) 

$11.31 

#8- Screw, hex head, ½-
13unc x 2.5, 18-8 stainless 
steel 
 

McMaster Carr 92240A722 4 (1- pack of 
5) 

$7.01 

#9- Screw, socket head, ¼-
20unc x .75, type 18-8 SS 
 

McMaster Carr 93705A540 8 (1- pack of 
25) 

$7.71 

#10- Spacer (drawing 
486125), grade G10 
Garolite, 3 x 15 x 1 thick 
 

McMaster Carr 9910T56 1 (1- 24 x 24 x 
1 thick sheet, 
provides 
enough for 
item # 3) 

$352.00 

#11- Hoist ring, McM # 
3070T51 or equiv. 

McMaster Carr 3070T51 4 $115.42 
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#12- Bar, A36, 6 x 41.5 x 3/8 
 

Metals Depot F2386 1 (1- 3/8 x 6 x 
8 foot bar) 

$82.56 

#13- Bar, A36, 6 x 22 x 3/8 
 

Metals Depot F2386 1 (covered by 
item #12) 

See item # 12 

#14- Bar, A36, 2 x 5.62 x ¼  
 

Metals Depot F2142 1 (1- ¼ x 2 x 2 
foot bar) 

$4.68 

*#15- Flex hose, single 
braid, 2 id x 22 live length, 2 
IPS schedule 10 beveled end 
pipe fittings, Hose Master 
or equiv 
 

Hose Master 
(Motion 
Industries) 

N/A 1 $120 

*#16- Flex hose, single 
braid, 3 id x 24 live length, 3 
IPS schedule 10 beveled end 
pipe fittings, Hose Master 
or equiv 
 

Hose Master 
(Motion 
Industries) 

N/A 1 $200 

*#17- Flex hose, single 
braid, 1 id x 14.25 live 
length, 1 IPS schedule 10 
beveled end pipe fittings, 
Hose Master or equiv 
 

Hose Master 
(Motion 
Industries) 

N/A 2 $75 

*#18- Flex hose, single 
braid, 3 id x 84 live length, 3 
IPS schedule 10 beveled end 
pipe fittings, Hose Master 
or equiv 
 

Hose Master 
(Motion 
Industries) 

N/A 1 $200 

*#19- Flex hose, single 
braid, 2 id x 41 live length, 2 
IPS schedule 10 beveled end 
pipe fittings, Hose Master 
or equiv 
 

Hose Master 
(Motion 
Industries) 

N/A 1 $160 

#20- Bottom panel, 6mm 
thick polycarbonate, 48 x 96 
 

Sundance 
Supply 
Company 

N/A 1 (4 x 8 feet at 
$1.35/sq. foot) 

$43.20 

#21- Bottom panel, 6mm 
thick polycarbonate, 48 x 96 
 

Sundance 
Supply 
Company 

N/A 1 (4 x 8 feet at 
$1.35/sq. foot) 

$43.20 

#22- Hx side panel, 6mm 
thick polycarbonate, 31.75 x 
24 
 

Sundance 
Supply 
Company 

N/A 1 (2.65 x 2 
feet at 
$1.35/sq. foot) 

$7.16 

#23- Hx side panel, 6mm 
thick polycarbonate, 31.75 x 
24 

Sundance 
Supply 
Company 

N/A 1 (2.65 x 2 
feet at 
$1.35/sq. foot) 

$7.16 



28 
 

 
#24- Hx side panel, 6mm 
thick polycarbonate, 64.75 x 
24 
 

Sundance 
Supply 
Company 

N/A 1 (5.4 x 2 feet 
at $1.35/sq. 
foot) 

$14.57 

#25- Hx side panel, 6mm 
thick polycarbonate, 64.75 x 
24 
 

Sundance 
Supply 
Company 

N/A 1 (5.4 x 2 feet 
at $1.35/sq. 
foot) 

$14.57 

#26- Hx side panel, 6mm 
thick polycarbonate, 62.75 x 
24 
 

Sundance 
Supply 
Company 

N/A 2 (5.3 x 2 feet 
at $1.35/sq. 
foot) 

$28.24 

#27- Hx side panel, 6mm 
thick polycarbonate, 23.75 x 
24 
 

Sundance 
Supply 
Company 

N/A 1 (1.99 x 2 
feet at 
$1.35/sq. foot) 

$5.34 

#28- Hx side panel, 6mm 
thick polycarbonate, 23.75 x 
24 
 

Sundance 
Supply 
Company 

N/A 1 (1.99 x 2 
feet at 
$1.35/sq. foot) 

$5.34 

#29- Hx side panel, 6mm 
thick polycarbonate, 25.62 x 
43.25 
 

Sundance 
Supply 
Company 

N/A 1 (2.135 x 3.6 
feet at 
$1.35/sq. foot) 

$10.39 

#30- Hx side panel, 6mm 
thick polycarbonate, 27.5  x 
43.25 
 

Sundance 
Supply 
Company 

N/A 1 (2.29 x 3.6 
feet at 
$1.35/sq. foot) 

$11.14 

#31- Hx top panel, 6mm 
thick polycarbonate, 48 x 96 
 

Sundance 
Supply 
Company 

N/A 2 (4 x 8 feet at 
$1.35/sq. foot) 

$86.40 

#32- End support bar, A36 
hot rolled angle, 2 x 2 x ¼ x 
43.88 long 
 

Metals Depot A12218 1 (1- 20 foot 
length) 

$28.40 

#33- Mid 
support bar 

A36 angle, 2 
x 2 x ¼ x 
43.88 long 

Metals Depot A12218 1 (Covered by 
item # 32) 

Covered by 
item # 32 

A36 bar, ¼ x 
2 x 6 

F2142 2 (1- ¼ x 2 x 4 
foot long bar) 

$9.36 

#34- 
Intermediate 
support bar  

A36 angle, 2 
x 2 x ¼ x 
43.88 long 

Metals Depot A12218 2 (Covered by 
item # 32) 

Covered by 
item # 32 

A36 bar, ¼ x 
2 x 6 

F2142 4 (Covered by 
item # 33) 

Covered by 
item # 33 

#35- Screw, hex head, ¼-
20unc x ½ long, type 18-8 SS 
 

McMaster Carr 92240A537 16 (1- pack of 
50) 

$4.88 
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#36- Lock washer, ¼, type 
18-8 SS 
 

McMaster Carr 92146A029 16 (1- pack of 
100) 

$4.03 

#37- Hex nut, ¼-20, type 18-
8 SS 
 

McMaster Carr 91845A29 16 (1- pack of 
100) 

$4.49 

#38- Screw, self tapping 
TEK type with Neoprene 
seal washer, #10/16 x ¾ 
long, Greenhouse 
Megastore #GA-1009 or 
equiv. 
 

Greenhouse 
Megastore 

GA-1009 182 (2- packs 
of 100) 

$20.00 

 
*Item # 15-19 are unofficial estimates extrapolated from previous estimates on lengths of ¾ hose 
with schedule 10 end fittings. 

 

Heat exchanger skid parts total:  88,739 + 996.44 + 39.36 + 10.32 + 6.90 + 5.25 + 11.31 + 7.01 + 
7.71 + 352.00 + 115.42(4) + 82.56 + 4.68 + [830 (unofficial estimate of all hose assemblies)] + 
43.20 + 43.20 + 7.16 + 7.16 + 14.57 + 14.57 + 28.24(2) + 5.34 + 5.34 + 10.39 + 11.14 + 
86.40(2) + 28.40 + 9.36 + 4.88 + 4.03 + 4.49 + 20.00(2) = $92,093.21  
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IV. In House Labor Cost 

Description Time (hours) Base wage Total 

Technician 96 $51.00 / hour $4,896.00 

Welder 32 $51.00 / hour $1,632.00 

Total / [Total +15%] 128 / [147] $6,528 / $7,497 

 

Total in house labor cost: $6,528 

Total in house labor cost +15%: $7,497 

$7,497 will be used as the total in house 
  



31 
 

V. Total in house part and assembly costs 
 
Description Cost x quantity(if applicable) 

 
Total Cost 

Heat Exchanger $88,739 x 1 $88,739 

Heat Exchanger Frame $996.44 x 1 $996.44 

Heat Exchanger Skid Parts $2,356.77 x 1 $2,356.77 

In house labor cost - $7,497 

Total  $99,589.21 

 

Total in house assembly and parts:  $99,589.21 

 

*The next section would typically be a comparison against outside quotes for full 
fabrication; however no such estimates currently exist.  With the cost of the heat exchanger itself 
accounting for a large majority of the cost of the skid, outside quotes may be of little value, and 
will almost certainly be higher on account of higher labor charges.  

No contingency has been accounted for in this estimate, however 15% has been added to 
the total labor cost per John Voirin’s recommendation.  
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