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l Project Goals

e Measure Temperature Gradient of various insulations

o O O O O

Measure Surface Temperature on interior & exterior surface
Compare the temperature profile over time

Calculate instantaneous heat transfer

Analyze results and draw conclusions

Deliver design to ME department
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l Background

licRlaten Description
Type
Aerogel is a lightweight, porous substance created by evaporating a solvent
Aerogel from a silica base. Aerogel contains around 50-9.8% air while maintaining

arigid structure. The end result is a material that has very low thermal
conductivity.
Thermasheath Closed cell polyisocyanurate foam core board very similar to styrofoam.
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I Background

* 1-D Transient analysis
* Infiltration considerations R Thickness —»

. . . Thermal Energy (m) Thermal Conductivity Rate
* Natural Convection inside box W Wicm)
Temperature, Temperature,

(K) (K)

Temperature Difference
AT=T, T,
(K)

Q = UA(To — Ti)
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l Design Conditions

e Testing Site
o Free from human interference
o Initial conditions of box at room temperature
o Evening testing
o Testing period approximately 30~60 minutes

e Sampling frequency of 1Hz
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I Assumptions

« Air tight construction (no infiltration losses)
* Negligible contact resistances

» Neglect radiation effects (evening testing)
* 1-D heat transfer analysis

Universityofldaho
College of Engineering



I Specifications »
ao?’o :
e Thermal Sensor requirement Temp
External
o Accuracy: +0.01°C '
©) Range: '20°C~70°C computer corporation |
h«

o Measurement capacity:7944 measurements
total, stored in non-volatile memory

e Software T S
e e e B = B K ] R | =121 K
® Boxcar 4.0/4.3 Pro | 5314]7| 5] olo] .| 4| (=K

® Data exports to Excel file
® Matlab

Filenams [ Model [sm | Deployment | Description
1ation“BorCar Pro 4 ASamp2dti 19980NSET 17 E
] . retionBoxCar Pro 4 34Sampl b 1S3BONSET 17 10

Ready Y
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I Specifications (cond.)

* Model Configuration
« 18” X 18” X 18” Plywood Box

« Transportable
« Test Specimens

 Similar thickness in all insulations.

« Consistent environmental testing.
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11/28/2017 Last Updated Today
2017 2018 Item
BUDGET/BOM g=—fTrrrrrrrr=
Equipment I
Test Box 5 a1 3 a1
Hobo Sensaors 5 - S -
Boxcar 4.3 Software 5 - 3 -
Thermocouples s -
Supplies ||
Styrofoam Insulation S 16 3 16
Aerogel Insulation s -
Carpet Insulation 5 -
Glue 5 7 S 7
Velcra g 11 g 11
Aluminum Tape 5 10 3 10
1/8 inch Wood Board $ 23 S 23
5 -
5 -
s -
5 -
$ -
5 -
5 -
s -
5 -
$ -
5 -
Subtotal 5 148

Totals S 148 ¢ 1,000 & 852

Budget  Excess
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I Alternative Design

* Plywood Construction:

* Framed 15.625 ft3 elevated box
* Bottom storage shelf
* Hinged side panels

e (Castors
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I Uncertainty

* Accuracy of sensors
» Variability of ambient conditions
» Sensor calibration
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Project Schedule

Aerogel Insulation testing Schedule Gt st Teyptotes © 3006 by VismiandZoom
University of Idaho See info on Ganit Chart Template Pro
Project Lead:  Austin Anderson
Project Start Date:  1/21/2018 (Sunday)
Display Week: 1 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7
102201 2/12/18 2/19/18 2/26/18 3/5/18
) Cions e ) Soe none oav w7 w7l 5w 7lw rle s s w riwir e o [Mulrlwir e o s uirlulrie s s ulrwr e s slulvu T

WBS  Task Lead  cessor start End Days Done Days M T W T F/S 8§ M TWT F SSMTWTFSE|IMTWTFSSMWTWTFSSMTWTFSSMTWTEF
1 Sensor Xi Chen

Initial contact with Mr. - .
11 Hamilton Tue 1/23/18  Tue 1/2318 1 1

Determine Program for the - -
1.2 Sensors Wed 124118 Thu 112518 2 2

Install program on - -
1.3 computer Thu 1/25/18 Sat1/2718 3 2

Install sensors & testing - -
14 on LLC Buildings Fri 20218 Tue 2/0618 5 3
15 trouble shoating Wed2/07M8 ThuzioeHds 2 ME& 2 [ |

Install sensors on -
16 alternative box Mon2(1218 Tue2i1318 2 0% 2
17 Trouble shooting Wed 214118  Fri2/16M8 3 0% 5 [ ]
18 Data acqusisiton Mon 2019118  Sun30418 14 0% 10 |
1.9 Data analysis Mon3(19M18  Fri3/2318 5 0% 5
1.10 [Insert Rows above this one, then Hide or Delete this row]
2 Model C i Austin Anderson
2.1 Observe Dr. Ibrahim'’s Box Sun /2112 sun1211e 1 oGS o
22 Preliminary Design Mon 122118 Fri 1/26M8 Eoosa -

Determine required - .
23 materials Fri126(18  Fri 112618 1 1 i)
2.4 Design review Thu2/15(18 Thu21s1s 1 BBB% 1
25 Purchase the Box Mon 20518 sun211s 7 OGS S
26 Construction/Modification Mon 2(12118  Sun2/1818 7 0% 5
27 Testing Mon 21918  Sun 304118 14 0% 10 ]
01 [Insert Rows above this one, then Hide or Delete this row]
1 Project Deliverables Austin Andersan

Confirm budget w/ Dr - .
1.1 Rezaie Thu1/2518  Thu 1/25(18 1 1

Purchasefacquire I _
12 mecessary components Mon 2/05(18 Sun2/M11M18 7 5
13 Graph composition Won 3/26M18  Tue 3i27118 2 0% 2
1.4 Formulate conclusion Tue 32718 Tue 32718 1 0% 1
15 [Insert Rows above this one, then Hide or Delete this row]
2 Important dates
21 EXPO Registration Sun 12118 sSun 12113 1 HGoe@ o
22 Snap Shot Day 3 Tue 3/06/18  Tue 3/06/18 1 0% 1 -
23 Design Review Tue 3i27118  Tue 32718 1 0% 1
24 EXPO Tue 411718 Tue 411718 1 0% 1
25 Wikipage Review Thu 5/03118  Thu 5/0318 1 0% 1
01 [Insert Rows abave this one, then Hide or Delete this row]
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l Future goals

« Seal the interior of our box with silicone to be close to air tight
« Design and laser cut wood for the aerogel panel frame.

* Apply rubber foam tape to top panel to make air tight.

* Initiate testing of both insulation types.

« Collect temperature data from experiments.

* Perform analysis.
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Questions?
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